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SOUTHEAST IDAHO PHOSPHATE RESOURCE AREA

PHOSPHATE MINES
Mines Company

 Active  Inactive
 FMC Corporation  Dry Valley Mine  Gay Mine1

 J. R. Simplot Company  Smoky Canyon Mine  Lanes Creek Mine
 Conda Mine
 Gay Mine1

 Nu-West Mining, Inc.  Rasmussen Ridge Mine2  Mountain Fuel Mine
 Champ Mine
 North Maybe Mine
 Georgetown Canyon Mine

 P4 Production LLC3  Enoch Valley Mine  Henry Mine
 Ballard Mine

 Rhodia Inc.4   Wooley Valley Mine
Notes: 1. Responsibility for Gay Mine is shared between the FMC Corporation and J. R. Simplot

Company.
2. Rasmussen Ridge Mine is currently leased by Nu-West Industries, Inc., an affiliated 
company of Nu-West Mining, Inc.

 3. P4 Production LLC is a joint venture between Monsanto Company and Solutia Inc.  
Solutia Inc. is the operating partner.
 4.   Rhodia does not have an active mine.
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1.0  INTRODUCTION
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TABLE 1-1

PHOSPHATE MINES IN THE SOUTHEAST IDAHO PHOSPHATE RESOURCE AREA
SELENIUM PROJECT

Mines Company
 Active  Inactive

 FMC Corporation  Dry Valley Mine  Gay Mine1

 J. R. Simplot Company  Smoky Canyon Mine  Lanes Creek Mine
 Conda Mine
 Gay Mine1

 Nu-West Mining, Inc.  Rasmussen Ridge Mine2  Mountain Fuel Mine
 Champ Mine
 North Maybe Mine
 Georgetown Canyon Mine

 P4 Production LLC3  Enoch Valley Mine  Henry Mine
 Ballard Mine

 Rhodia Inc. 4   Wooley Valley Mine
Notes: 1. Responsibility for Gay Mine is shared between the FMC Corporation and J. R. Simplot

Company.
2. Rasmussen Ridge Mine is currently leased by Nu-West Industries, Inc., an affiliated 
company of Nu-West Mining, Inc.

 3. P4 Production LLC is a joint venture between Monsanto Company and Solutia Inc.  
Solutia Inc. is the operating partner.
4. Rhodia Inc. does not have an active mine.
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1.2 1998 REGIONAL INVESTIGATION OBJECTIVES
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TABLE 1-2
1998 REGIONAL INVESTIGATION CHARACTERIZATION OBJECTIVES

Objective Environmental Median Comparative
Criteria

Methodology Results

Collect high quality
defensible data useful
for risk assessments

Surface water sediment,
groundwater, soil,
vegetation, trout

Data validation
process

Section 3.3 Section 3.3

Characterize
background
concentrations of
target elements

Surface water,
sediment, soil,
vegetation

Summary statistics Section 3.5 Surface Water: Section 4.1.2.1
Sediment: Section 4.2.1.1
Soil: Section 4.4.1.1
Vegetation: Section 4.5.1.1

Surface water and
groundwater

Maximum
Contamination
Level (MCL)1;
aquatic cold-water
numeric criterion2

Section 3.5 Surface Water: Section 4.1.2
Groundwater: Section 4.3

Sediments, soil and
vegetation

Upper confidence
limit (UCL)3

Section 3.5 Sediment: Section 4.2.2
Soil: Section 4.4
Vegetation: Section 4.5

Characterize extent
and magnitude of
target element
concentrations in the
Resource Area

Cutthroat trout Toxic effects Section 3.5 Section 4.6
Evaluate potential
threat of human
health and
environment from
target element
releases

Human health,
Cattle, terrestrial wildlife
(ungulates, waterfowl,
shore birds, marsh-
dwelling passerines,
and semi-aquatic
mammals), and aquatic
wildlife (cutthroat trout).

Risk Assessment Section 3.5 Appendix H

Notes: 1. MCL is the maximum permissible level of a contaminant in water which is delivered to a user of a public water
system (EPA, 1994a).  These values only apply to groundwater.

2. Aquatic cold-water numeric criteria only applies to surface water.
3. The UCL represents a 95 percent confidence limit on the 95th percentile of the background data.
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2.0  PROJECT AREA PHYSICAL CHARACTERIZATION

2.1 LOCATION
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2.2 PHYSIOGRAPHY
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2.3 CLIMATE

'�
�����	
��&����	�
��	
�������������&���	����&�	��������.8�0������	�����&��
��
��0��
��		
���8�	
��
��	��
�������
��	�	��B��7��	��	�����	��	�
���������	�������
��0
�	��&�	�
��
���
��
�	
�����	�����#���
��&���0�	
����	���	
�����&���������
�B��'�����������0�
&&
�	�����
��	�
����)

��
��������
����	��#
��
����8�0	��������
���		��
��	
��
�����	
B��'�
����	�
��	
������	����&
	�
�����
�	���
��	
����	��#
�0
		
����������
��	�����	�
����
�����
�	�����
�����
�
��	���B������
��
��
���.�0	��	
��
��	��
���������&����0����	����	B��*�	
�����
������	������B

'�
�&��������0�	
������	
����
������	
��#.�����8���.����	�
�	����������
������#.��.�������	����B
��
��	�	���������	�
�����
�����	������
�
����.���	�
�&�����&����0B�������	�
���
��	�	����
	.�����.���
�	�����������
����&��0�����&����	�
����	�B����
��	�	�����	�
�����
����������.
������	
��0	�������!
�8�����������	����
��	����B����
���
���
��	�	������
��
�������
��	
��.
��
�	��B��'�
���
���
���
��	�	�����	�
�0
�	
�����	��	��������>��	
�.�������
���
��.
��B�����	�

�
�	��������
��	
�����	��	����
��	�	�������
��&�����,�	���,����
���
��.
��8�0	��	�
��
��
�	
��
��	�	���������������0�	
�����0��������������B

2.4 GEOLOGY
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2.4.1 Stratigraphy of Ore-Bearing Units
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TABLE 2-1
GENERALIZED STRATIGRAPHIC SETTING OF PROJECT AREA1

Unit Name Age Description
Dinwoody Formation Triassic Interbedded claystone, limestone, and siltstone; ranges

from 1,000 to 2,000 feet thick in project area
Phosphoria Formation Permian Composed of cherty mudstone, phosphatic mudstone,

chert, phosphorite, limestone, and dolomite; phosphorite
is the source of phosphate ore and is typically found in
the lowermost portion of the formation.

Grandeur Limestone Permian
Pennsylvanian

Massive limestone that is discontinuous in the project
area

Wells Formation Pennsylvanian Fine to very fine grain quartzitic to calcareous sandstone;
approximately 1,500 to 2,000 feet thick in the project
area.

Notes: 1. By convention, units are presented from top to bottom as youngest to oldest.

������	�
�
��	
���
��
��&�	�
�����
�	���
�8�	�
�����������/����	�������
�������	��������
�	���
��
��
�&���
�����������
�������
���������
����������
����	��������������/����	�����	������	��	�
�0
�	B���
�

�
��0�	
��&��
��	��	�
�0
�	������
�����.����#����
���������.�	����������
���	����
�	��;9��		�
	���B8
���6<B��/���
����8���	 ���������������������
����	���	����$����	��(������	��	
������������&����	�����	�����
0	���	�
�����
�	���
�B

'�
�����������/����	��������
��&�����
�#
��@��
��
��
�)��������	������
8��
>� �
�	8� �
�	.
����
8������
	��	��������	������
B��'�
��
��
��
�)��
�#
�8�0��������
����	��)�
���&�����#��	�,,�	�
�66�&

	8���	�
����
�	�������
	�
����
�����#.�	�
��
>� �
�	����	�
� �
�	.�����
B��'�
��
	��	��
�#
���
�����	������������&�������	�
����	������
��	����	���&�	�
���
�	��	�����
��;+�%������+�/�8���$$<B

2.4.2 Target Element Concentrations of Ore-Bearing Units
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TABLE 2-2
TARGET ELEMENT CONCENTRATIONS OF THE MEADE PEAK PHOSPHATIC SHALE MEMBERS1

Phosphorite Carbonate Rock MudstoneConstituent
(mg/kg) Average

(mg/kg)
Maximum
(mg/kg)

Average
(mg/kg)

Maximum
(mg/kg)

Average
(mg/kg)

Maximum
(mg/kg)

Continental
Crust

Average
(mg/kg)

Cadmium 90 800 40 150 50 1,000 0.2
Manganese 45 600 85 150 150 1,800 950
Nickel 100 1,000 85 300 150 500 75
Selenium 30 800 40 50 14 1,500 0.05
Vanadium 800 17,000 300 2,000 700 4,000 135
Zinc 250 4,000 200 1,500 300 10,000 70
Notes: 1. Reference: EPA, 1977, Table 1-7, page 1-52.

2.5 SOILS AND VEGETATION
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TABLE 2-3
TARGET ELEMENT CONCENTRATIONS IN WESTERN UNITED STATES SOILS

COPC
(mg/kg)

Mean Concentration in Soils of the
Western United States1

(mg/kg)

Range of Concentrations in Soils of the
Western United States1

(mg/kg)
Cadmium 0.062 0.01 - 0.72

Manganese 3801 30 - 5,0001

Nickel 151 <5 - 7001

Selenium 0.053 0.006 - 801

Vanadium 1001 20 - 5003

Zinc 551 10 - 2,1001

Notes: 1. Schacklette and Boerngen (1984).
2. Worldwide values reported by Lindsay (1979).
3. Hem (1989).

2.6 WATER RESOURCES
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TABLE 2-4
SUMMARY OF STREAM FLOW RATES AND DRAINAGE AREAS

Runoff RateRiver Station and Period Drainage
Area
(mi2) 1

Peak Flow
Cfs

Base Flow
cfs Peak

cfs/ mi2
Base

cfs/ mi2

Bear River (#10068500), 1922-
1954, 1967-1997

3,705 4,2803 100 1.2 0.03

Blackfoot Station (#13066000),
1975-1998

909 3,2202 500 3.5 0.6

Portneuf River (#13073000) 570 1,7404 100-200 3.0 0.2-0.4
Salt River (#13027500),
1986-1970

829 5,0903 160 6.1 0.2

Notes: 1. Calculated at gauging station.
2. Measured in 1987.
3. Measured in 1986.
4. Measured in 1964.

Source:USGS, 1998.
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2.6.1 Surface Water
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2.7 GROUNDWATER
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Table 2-5
Summary of Groundwater Within Phosphate Sequence1

Formation Characteristics
Dinwoody formation •  Both upper (Trdu) and lower members (Trdl) support groundwater flow systems
Phosphoria formation •  The cherty shale member (Ppc), the Rex Chert member (Ppr) and the Meade Peak

Phosphatic Shale member (Ppm) do not support significant groundwater flow systems.
•  Flow systems above the Phosphoria formation are separated from those below the

Phosphoria formation.  This causes upper flow systems to be local in extent while the
lower flow system is regional.

Wells formation •  A groundwater system exists in the upper member (Ppwu).
•  The flow system in the upper member (Ppwu) is separated from flow systems in the

Thaynes and Dinwoody formation by the low hydraulic conductivity of the Phosphoria
formation and, in particular, the Meade Peak Phosphatic Shale member.

•  A groundwater flow system exists in the lower member (Pwl) of the Wells formation.
Notes: 1. Ralston et al., 1980.
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2.8 BIOLOGICAL RESOURCES
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2.8.1 Land Use
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2.8.2 Vegetation
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TABLE 2-6
VEGETATIVE COVER DISTRIBUTION IN THE PROJECT AREA
Community Percent of Area

Conifer-Aspen 30
Mountain Brush 4
Sagebrush-Grass 35
Riparian/Wetland 2
Marshland 6
Agricultural 18
Urban Development 5

'�
�&����0�����#�
�	����������!
��������
�
	���������	
��	����&�	�
��
�
�����
��	.�
���
�	&
�
��'�#�
���3B

������� ������� !�"��	��##����$

'�
����&
�����
��������	.�����
	�
���>
�����&
��������
�����	�
�������	��
�
	�	��B�����
�
��	.�����.��
���8�0	��	�
����&
���#
���	�
�����>���
�
��0	���	���������	.B��*��
�	��
������	.���
����	����
������
����	��������
��8�	���	�
��
��������	��������������	.�0	��
	�
�����
�	���
�B�'�
�������	.������	��&	
��&������	����
��
�
��	�������	�
����	�������
��	�
&���������
�B�� ���������&
��������
�1�������&�8���#
����������
���
���
�8���#����
�&�8����
(���
����������
B

������� %�������	�����	��##����$

'�
�����	���#�����������	.��������	
��#.�����#���
�
�8���������#		
�#����8��
���
#
��.8
���0#
��.8����)
��
��.8�����	�������
8�����	����������.8�����
�8�������
#��)B�"	�
����
�
�
&����������
�#�����
#����8�����0�
�&�#��������	8�#��
#�����0�
�	�����8�������������
�����B��'��
���
��	.�
���&������������
	.��&��	
��#�	���������.���
�
�	��	���0
��
�
��	�����������	�
����	������
0
�	�&���������	�������
�B

������� ��&�'���� (����	��##����$

'�
����
#�����������������	.���&������	�	�
���0
�	�
�
��	������	�
�����
�	���
�B���'�����	�
����	
��
���
�	�������	.����
�����#��	��,��
��
�	��&�	�
�����
�	���
�B�����
#�������	�
�������	
0���.��	
����
�
�B��"	�
����
�
�������
�#		
�#����8��
���
#
��.8����0#
��.8�������&
���
8�#��
�
#�����0�
�	�����8��2���
��	��8�����#
���#��
�����8�#���)����
8���##	#����8�������������
�����B

������� 
�"�����	��##����$

/������������	�
���#��)�8��	�
��0�	
��#��
�8������������.�����
�����.�����������
.�#�		���8�	��
�
�
��
�	����������0�	
��	�#�
B��'�
�������:0
	�����������	.������
��0���0�8��
��
�8�����
�8
���������������
�B��'�
�������	.��
�
����.�������0���0���
��	��.B��������	���������	�
�����
�
��������	�
�	�
�	������
���
����������
��	
��&����	����	��������
B

������) %��������	��##����$



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT 2-10

'�
�����������������	.������������
��������	
������������������	��&�	�
����0����
����B��'��
������	.���&���������0����8������
�8�������0���	���
�8��>�#�0���)
�������������
���
�
���&
����
�0�	
��#��
�B��'���������	.������
���	��	0����	
���
�G�
�
��
�	�������#�
��
�	B
(�
��
�	�����	�������
���		���8�����
�������
��
�B�� ��������#�
��
�	�����	�������
�����	��8
����0

�8������
	.��&�����
������0�	
���.B

������� !&����������	���	*�'��	+����

������	�����������#�����������
������&
����������&
�����
��������	.B��'�
�������	����
������	.����
���
�
��
�	����	.�
��&���������0�B�������>��	
�.�����
��
�	��&�	�
�����
�	���
���
��
��&���������	�����������	��B��%����8������8���&��&����.8��������	��
���
�	�
����	��������	.�
�
0	�����>	��
��&���	�	�
�8�������#

	�8����������	��������	�	�
��
���B�������&���	��
��
�	��
��&
	�
�������	����������������.�����
.�#�		����0����0
�
���	������.����
�
��#.�����������
����������������	
����������������
��	��	�0
�
���	������.������
#�����������������	
�B

2.8.3 Wildlife
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2.8.4 Threatened and Endangered Species
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TABLE 2-7
MANAGEMENT INDICATOR SPECIES FOR THE PROJECT AREA

MIS
Species

Associated Habitat Types Rationale for Selection

Moose Early forest succession (aspen, Douglas-fir,
lodgepole, other conifer, mountain brush,
sagebrush-grass)

Economically and socially important, easily monitored; occur on all
or most management area.  If their habitat requirements are
adequately met, adequate horizontal and vertical habitat diversity
will be provided for most other wildlife species inhabiting the area.

Mallard Open water and marsh areas Most common waterfowl in project area; easily monitored.
Snipe Shore bird Common shore-bird; worst case for exposure due to foraging

habitats.
Red-winged
blackbird

Marsh-dwelling passerine Special habitat needs; needs stable riparian/marshland vegetation
type.

Muskrat Semi-aquatic Common omnivorous mammal; needs population of benthic and
terrestrial invertebrates and primary producers to survive; part of
food chain to carnivorous mammals, raptors, and large carnivorous
birds.

Notes: MIS - Management Indicator Species
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3.0  METHODOLOGY
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3.1 SAMPLE LOCATIONS

3.1.1 Stream Surface Water and Sediment
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TABLE 3-1

STREAM MONITORING STATIONS SAMPLED DURING 1998
Station Number Drainage Description

ST001 Downstream of Bakers Creek
ST004

Portneuf River
Upstream of U Creek

ST013 Downstream of Danielson Creek
ST015

Ross Fork
Upstream of South 40 Unit

ST031 Downstream of Dry Hollow Creek
ST033

Lincoln Creek
Upstream of North Limb Unit

ST019 Downstream of Ballard Creek
ST020 Downstream of State Land Creek
ST022 Downstream of Wooley Valley Creek
ST023 Downstream of Dry Valley Creek, FMC’s BF1
ST024 Upstream of Dry Valley Creek, FMC’s BF2
ST026 Upstream of Wooley Range Ridge Creek
ST229

Blackfoot River

Downstream of East Mill Creek
ST042 Grizzly Creek Below Phosphoria Formation Outcrop
ST043 Downstream of Long Valley Creek
ST044 Downstream of Henry Mine
ST046 Downstream of Enoch Valley Mine
ST047 Upstream of Enoch Valley Mine
ST048 Downstream of Reese Creek
ST049

Little Blackfoot River

Upstream of Reese Creek
ST071 Downstream of un-named tributaries
ST076 Upstream of Blackfoot River
ST078

Trail Creek

Upstream of Camp G Creek
ST097 Downstream of Goodheart Creek
ST098 Upstream of Goodheart Creek
ST100

Slug Creek

Upstream of Dry Basin Creek
ST101 Caldwell Creek Downstream of Phosphoria Formation Outcrop
ST113 Dry Valley Creek Upstream of Blackfoot River
ST129 Angus Creek Downstream of Wooley Valley Mine
ST131 Upstream of Angus Creek
ST132

Rasmussen Creek
Upstream of No-Name Creek

ST137 No-Name Creek Upstream of Angus Creek
ST149 Upstream of Spring Creek on North Fork
ST150 Upstream of Spring Creek on South Fork
ST227

East Mill Creek

At Fish Sampling Reach
ST152 Downstream of Kendall Creek
ST153

Diamond Creek
Upstream of Kendall Creek

ST155 Downstream of 6500 Feet Creek
ST156

Lanes Creek
Downstream of Sheep Creek

ST161 Upstream of Lanes Creek
ST162 Downstream of West Fork Sheep Creek
ST163

Sheep Creek

Upstream of West Fork Sheep Creek
ST173 Downstream of Smoky Canyon Mine at FS Station
ST174 Downstream of Tailings Ponds , S-B&M-5
ST176

Smoky Creek

Upstream of Tailings Ponds, S-B&M-4
ST183 Downstream of Smoky Canyon Mine
ST184

Sage Creek
Upstream of Smoky Canyon Mine

ST185 Downstream of Phosphoria Formation  Outcrop
ST228

South Fork Sage Creek
At Fish Sampling Reach

ST187 Downstream of Pole Canyon
ST188

North Fork Sage Creek
Upstream of Pole Canyon

ST193 South Fork Deer Creek Downstream of Georgetown Canyon Mine
ST196 Downstream of Georgetown Canyon Mine
ST200

Georgetown Creek
Upstream of Georgetown Canyon Mine

ST201 Downstream of Georgetown Canyon Mine
ST202

Right Hand Fork,
Georgetown Creek Upstream of Georgetown Canyon Mine

ST218 Formation Creek At headwaters
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3.1.2 Mine Facility Surface Water and Sediment
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TABLE 3-2
FACILITIES SAMPLED DURING 1998

Type of Facility Facility Name District Station Number
Gay Mine North Limb O/P Fill Western WD019
Gay Mine East Limb Dump 4E Western WD031
Gay Mine East Limb Dump 19 Western WD034
Champ Mine Dump Central WD052
Ballard Mine Pit #1 Overburden Dump #1 Central WD080
Henry Mine Center Pit #2 Canyon Fill Dump Central WD089
Smoky Canyon Mine A Pit Backfill Eastern WD074
Smoky Canyon Mine Waste Dump A1 Eastern WD075

Waste Rock Dump

Smoky Canyon Mine Pole Canyon Waste Dump Eastern WD076
Conda Mine French Drain Central FD001French Drain
Henry Mine South Pit Overburden Dump Limestone Drain Central FD002
Dry Valley Mine South B Dump Seep Central DS003
Wooley Valley Mine Unit I Overburden Dump Seep Central DS010
Wooley Valley Mine Unit III Overburden Dump Seep Central DS011
Wooley Valley Mine Unit IV Overburden Dump Seep Central DS012

Seep

Conda Mine Waste Dump West Limb Seep Central DS015
Gay Mine W Pit Lake Western SP025
Gay Mine Z Pit Lake Western SP026
Gay Mine JD Pit Lake Western SP027
Wooley Valley Mine Unit IV Pit Pond Central MP022
Ballard Mine Upper Elk Pond Central SP011

Stock Pond

Enoch Valley Mine North Pond Central SP024
Central Farmers Plant Thickener Central MF001Miscellaneous Pond
Dry Valley Mine Pit Dewatering Pond Central MF002
Wooley Valley Mine Tailings Pond #1 Central TP001
Wooley Valley Mine Tailings Pond #2 Central TP002
Wooley Valley Mine Tailings Pond #3 Central TP003
Smoky Canyon Mine Tailings Pond #1 Eastern TP004

Tailings Pond

Smoky Canyon Mine Tailings Pond #2 Eastern TP005
Dry Valley Mine Shop Water Well Central GW001
Hunzeker Well Central GW002
Upper Dry Valley Stock Well #1 Central GW003
Upper Dry Valley Stock Well #2 Central GW004
Upper Dry Valley Stock Well #3 Central GW005
Rasmussen Ridge Mine Dust Control Well #1 Central GW006
Rasmussen Ridge Mine Dust Control Well #2 Central GW007
Rasmussen Ridge Mine Shop/Office Well Central GW008
Rasmussen Ridge Mine Wash Plant Well #1 Central GW009
Rasmussen Ridge Mine Wash Plant Well #2 Central GW010
Rasmussen Ridge Mine Wash Plant Well #3 Central GW011
Rasmussen Ridge Mine Wash Plant Well #4 Central GW012
Rasmussen Ridge Mine Wash Plant Well #5 Central GW013
Rasmussen Ridge Mine House Well Central GW014
Rasmussen Ridge Mine Laboratory Well Central GW015
Conda Mine Water Supply Well #11 Central GW016
Enoch Valley Mine Shop/Office Well Central GW017
Enoch Valley Mine Dust Control Well Central GW018
Smoky Canyon Mine Industrial Supply Well Eastern GW019

Water-Supply Wells

Smoky Canyon Mine Potable Supply Well Eastern GW020

3.1.3 Groundwater
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3.1.4 Soil and Vegetation
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3.2 CONTAMINANTS OF POTENTIAL CONCERN
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3.3 SAMPLING PROCEDURES
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3.3.1 Surface Water Sampling Procedures
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TABLE 3-3
SURFACE WATER SAMPLE ANALYTICAL SUITE

Parameter Method1 Upper Tolerance Bound2 Reporting Units Holding Time
Target Elements
Cadmium 200.7, ICP 0.0053/0.0030 mg/l 6 months
Manganese 200.7, ICP 0.031/0.014 mg/l 6 months
Nickel 200.7, ICP 0.017/0.021 mg/l 6 months
Selenium Hydride Vapor, ICP3 0.0015/0.0013 mg/l 6 months
Vanadium 200.7, ICP 0.0027/0.040 mg/l 6 months
Zinc 200.7, ICP 0.010/0.015 mg/l 6 months
Other Analyses
Alkalinity
     Bicarbonate
     Carbonate

310.1 0.90/1.70 mg/l as CaCO3 14 days

Calcium 200.7, ICP 10/0.851 mg/l 6 months
Chloride 300.0, Ion

Chromatography
0.14/0.551 mg/l 28 days

Hardness Calculation na mg/l na
Iron 200.7, ICP 0.085/0.066 mg/l 6 months
Magnesium 200.7, ICP 2.0/0.021 mg/l 6 months
Potassium 200.7, ICP 3.5/0.610 mg/l 6 months
Sodium 200.7, ICP 3.2/0.580 mg/l 6 months
Sulfate 300.0 Ion

Chromatography
0.061/0.100 mg/l 28 days

Notes: 1. Standard EPA method for analysis of inorganic constituents as modified by University of Idaho, Holm Research
Center.
2. The first value is the upper tolerance bound (UTB) for the May sampling event.  The second value 
is the UTB for the September sampling event.  The method for calculating the UTBs is presented in 
subsection 3.4.1
3. The selenium method was developed by Tracy and Moller (1990); as presented in Appendix C of 
the 1998 QAPP (MW, 1998b).

na – not applicable
mg/l - milligrams per liter
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TABLE 3-4
SEDIMENT SAMPLE ANALYTICAL SUITE

Parameter Analytical Method1 Upper Tolerance
Bound2

Reporting Units Holding Time

Target Elements
Cadmium 3050/6010 Series, ICP 0.31 mg/kg na
Manganese 3050/6010 Series, ICP 4.8 mg/kg na
Nickel 3050/6010 Series, ICP 2.3 mg/kg na
Selenium Hydride Vapor, ICP3 0.22 mg/kg na
Vanadium 3050/6010 Series, ICP 3.0 mg/kg na
Zinc 3050/6010 Series, ICP 8.1 mg/kg na
Other Analyses
Calcium 3050/6010 Series, ICP 5100 mg/kg na
Iron 3050/6010 Series, ICP 14 mg/kg na
Magnesium 3050/6010 Series, ICP 15 mg/kg na
Potassium 3050/6010 Series, ICP 87 mg/kg na
Sodium 3050/6010 Series, ICP 34 mg/kg na
Sulfate 0.08 M Calcium

Phosphate extraction
2.6 mg/kg na

Cation Exchange
Capacity

USDA No. 60 (19) na meq/l na

Organic Carbon USDA No. 60 (24) 0.1 Percent na
Particle Size
Distribution

ASA No. 9 15-4.2.2 0.1 Percent na

Notes: 1. Standard EPA methods for analysis of inorganic constituents as modified by University of Idaho, 
Holm Research Center.

2. The procedure for calculating the upper tolerance bounds is presented in subsection 3.4.1.
3. The selenium method was developed by Tracy and Moller (1990) as presented in Appendix C of 

the 1998 QAPP (MW, 1998b).

na – not applicable
mg/kg – milligram per kilogram
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3.3.3 Well Sampling Procedures
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TABLE 3-5
GROUNDWATER SAMPLE ANALYTICAL SUITE

Parameter Method1 Upper Tolerance
Bound2

Reporting Units Holding Time

Target Elements
Cadmium 200.7, ICP 0.0053/0.0030 mg/l 6 months
Manganese 200.7, ICP 0.031/0.014 mg/l 6 months
Nickel 200.7, ICP 0.017/0.021 mg/l 6 months
Selenium Hydride Vapor, ICP3 0.0015/0.0013 mg/l 6 months
Vanadium 200.7, ICP 0.0027/0.040 mg/l 6 months
Zinc 200.7, ICP 0.010/0.015 mg/l 6 months
Other Analyses
Alkalinity
     Bicarbonate
     Carbonate

310.1 0.90/1.70 mg/l as CaCO3 14 days

Calcium 200.7, ICP 10/0.851 mg/l 6 months
Chloride 300.0, Ion

Chromatography
0.14/0.551 mg/l 28 days

Iron 200.7, ICP 0.085/0.066 mg/l 6 months
Magnesium 200.7, ICP 2.0/0.021 mg/l 6 months
Potassium 200.7, ICP 3.5/0.610 mg/l 6 months
Sodium 200.7, ICP 3.2/0.580 mg/l 6 months
Sulfate 3.00.0 ion

chromatography
0.061/0.100 mg/l 28 days

Notes: 1. Standard EPA methods for analysis of inorganic constituents as modified by University of Idaho, 
Holm Research Center.

2. The first value is the upper tolerance bound (UTB) for the May samples, the second is 
appropriate for September samples.  The procedure for calculating the UTBs is 

presented in subsection 3.4.1.
3.   The selenium method was developed by Tracy and Moller (1990), as presented in Appendix C of the 1998 QAPP (MW,

1998b).

mg/l – milligrams per liter
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3.3.4 Soil Sampling Procedures
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3.3.5 Vegetation Sampling Procedures
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TABLE 3-6
SOIL SAMPLE ANALYTICAL SUITE

Parameter Analytical Method1 Upper Tolerance
Bound2

Reporting
Units

Holding
Time

Target Elements
Cadmium 3050/6000 Series, ICP 0.58 mg/kg na
Manganese 3050/6000 Series, ICP 6.5 mg/kg na
Nickel 3050/6000 Series, ICP 1.6 mg/kg na
Selenium Hydride Vapor, ICP3 0.17 mg/kg na
Vanadium 3050/6000 Series, ICP 1.9 mg/kg na
Zinc 3050/6000 Series, ICP 6.8 mg/kg na

Other Analyses
Calcium 3050/6000 Series, ICP 490 mg/kg na
Iron 3050/6000 Series, ICP 16 mg/kg na
Magnesium 3050/6000 Series, ICP 42 mg/kg na
Ammonia – Nitrogen 2 M KCL Extraction na mg/kg na
Nitrate-Nitrogen 2 M KCL Extraction na mg/kg na
Phosphorus (on Sodium
Bicarbonate)

O.S. NaHCO3 (Olsen P)
Extraction

2.5 mg/kg na

Potassium 3050/6000 Series, ICP 110 mg/kg na
Sodium 3050/6000 Series, ICP 62 mg/kg na
Sulfate 0.08 M Calcuim Phosphate

Extraction
3.2 mg/kg na

pH (saturated paste) USDA No. 60 (21a) 0.1 units na
Cation Exchange Capacity USDA No. 60 (19) na meq/l na
Moisture Content ASTM D2216-90 0.1 percent na
Organic Carbon USDA No. 60 (24) 0.1 percent na
Particle Size Distribution ASA No. 9 15-4.2.2 na percent na
Notes: 1. Standard EPA methods for analysis of inorganic constituents as modified by University of Idaho, Holm

Research Center.
2. procedures for calculating upper tolerance bound values is presented in subsection 3.4.1.
3. The selenium method was developed by Tracy and Moller (1990) as presented in Appendix C of

the1998 QAPP (MW, 1998b).

na - not applicable
mg/kg - milligram per kilogram

TABLE 3-7
VEGETATION SAMPLE ANALYTICAL SUITE

Parameter Analytical Method1 Upper Tolerance
Bound2

Reporting Units Holding Time

Target Elements
Cadmium Micro-digestion ICP 0.19 mg/kg na
Manganese Micro-digestion ICP 0.29 mg/kg na
Nickel Micro-digestion ICP 0.76 mg/kg na
Selenium Hydride Vapor, ICP3 0.088 mg/kg na
Vanadium Micro-digestion ICP 0.67 mg/kg na
Zinc Micro-digestion ICP 2.5 mg/kg na
Other Analyses
Iron Micro-digestion ICP 3.9 mg/kg na
Sulfate 0.08 M Calcium

Phosphate extraction
300 mg/kg na

Moisture Content ASTM D2216-90 na Percent na
Notes: 1. The miro-digestion, ICP method was develop by Anderson (1996) as presented in Appendix
C of the 1998 QAPP (MW, 1998b).

2. Procedure for calculating upper tolerance bound values is presented in subsection 3.4.1
3. The selenium method was developed by Tracy and Moller (1990) as presented in 

Appendix C of the1998 QAPP (MW, 1998b).

na – not applicable
mg/kg - milligram per kilogram

3.3.6 Salmonid Sampling Procedures
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3.4 QUALITY ASSURANCE ANALYSIS AND DATA VALIDATION METHODOLOGY
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3.4.1 Data Validation Methodology
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3.4.2 Quality Assurance Analysis
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3.5 DATA ANALYSES METHODOLOGIES
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3.5.1 Data Analysis Objectives
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3.5.2 Summary Statistics
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3.5.3 Regulatory Criteria
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3.5.4 Comparison to Background
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TABLE 3-8
PROMULGATED NUMERIC CRITERIA FOR SELECT TARGET ELEMENTS

Element MCL
(mg/l)1

Aquatic Biota Cold-Water Standard2

(mg/l)
Selenium 0.05 0.005
Cadmium 0.005 Hardness-specific3

Nickel 0.1 Hardness-specific3

Zinc 5.04 Hardness-specific3

Notes: 1. The MCL standards apply to groundwater (EPA,1994a).
2. The aquatic biota cold-water standards apply to surface water.
3. Hardness-specific criteria were established for each surface water monitoring station for

each sampling event.  The criteria were presented in Appendix D, Table D.24.
4. Secondary drinking water MCL (EPA, 1994a).
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TABLE 3-9
SEDIMENT, SOIL AND VEGETATION UPPER CONFIDENCE LIMITS

Element Sediment
(mg/kg)

Surficial Soil
(mg/kg)

Vegetation
(mg/kg)

Selenium 2.3 8 0.85
Cadmium 8.8 23 2.5
Manganese 8861 2500 84.5
Nickel 81.8 1000 1.9
Vanadium 69 120 1.3
Zinc 216 450 49.9

3.5.5 Risk Assessment Measures
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4.0  1998 SAMPLING RESULTS

4.1 SURFACE WATER
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4.1.1 Surface Water Field Data
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TABLE 4-1
SURFACE WATER FIELD PARAMETER SAMPLE RESULTS

Stream Locations Other Surface Water Locations1Parameter
May September May September

Temperature (oC) 4.4 – 14 7.3 – 18 4.9 – 15 6.7 – 22
Conductivity (µS/cm) 130 – 1000 300 – 1100 130 – 1000 160 – 3200
pH (std. units) 7.1 – 9.3 6.1 – 8.8 6.9 – 9.6 6.7 – 10.6
Dissolved Oxygen (mg/l) 2.8 – 112 5.6 –12 5.6 – 12 3.0 – 11

Turbidity (NTU) 0.19 – 30 0.57 – 13 0.14 - 27 0.88 – 25
Oxygen reduction potential
(mV)

20 – 320 -77 – 2103 180 - 310 -34 - 12003

Notes: 1. Includes waste rock dump seeps, french drains, tailings ponds and other ponds.
2. A dissolved oxygen measurement of 2.8 was reported at ST218, Formation Creek at

headwaters.  This monitoring location is where groundwater discharges to the surface at
Formation Spring.

3. Problems with the oxygen reduction potential (ORP) meter were reported and this range 
of values is qualified as estimated.  Negative values for surface water may reflect 

instrument problems or measurement errors.
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4.1.2 Target Elements
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TABLE 4-2
1998 SURFACE WATER SAMPLE SUMMARY STATISTICS

Parameter1 Number of
Samples

UTB2 Number Greater
Than UTB

Minimum3 Mean4 Maximum Cold-Water
Criteria5

Number Greater
Than

 Background and
Criteria6

Streams – May Monitoring Event
Selenium 37 0.0016 23 -0.00065 0.018 0.26 0.0050 12
Cadmium 37 0.0081 0 -0.0029 0.001 0.0047 0.00070-0.0029 0
Manganese 37 0.18 24 -0.00075 0.046 0.42 na na
Nickel 37 0.024 4 -0.0089 0.005 0.030 0.10-0.51 0
Vanadium 37 0.035 2 -0.025 -0.001 0.028 na na
Zinc 37 0.045 5 -0.0090 0.008 0.13 0.07-0.34 0

Streams – September Monitoring Event
Selenium 37 0.0020 2 -0.00089 0.001 0.032 0.0050 1
Cadmium 37 0.0046 0 -0.0035 0.0003 0.0045 0.0014-0.0029 0
Manganese 37 0.51 1 -0.0041 0.068 0.53 na na
Nickel 37 0.028 2 -0.017 0.006 0.030 0.22-0.51 2
Vanadium 37 0.049 0 -0.034 0.010 0.18 na na
Zinc 37 0.017 0 -0.0063 0.003 0.012 0.15-0.34 0

Mine Facilities – May Monitoring Event
Selenium 21 0.0016 18 0.00047 0.210 2.0 0.0050 15
Cadmium 21 0.0081 2 -0.0014 0.005 0.030 0.0007-0.0029 2
Manganese 21 0.18 3 0.00057 0.121 1.3 na na
Nickel 21 0.024 5 -0.0013 0.050 0.46 0.10-0.51 0
Vanadium 21 0.035 8 -0.010 0.034 0.10 na na
Zinc 21 0.045 6 -0.00042 0.152 1.5 0.07-0.34 2
Mine Facilities – September Monitoring Event
Selenium 18 0.0020 14 -0.00028 0.102 1.3 0.005 12
Cadmium 18 0.0046 2 -0.0022 0.003 0.028 0.0008-0.0029 2
Manganese 18 0.51 1 0.0017 0.116 1.5 na na
Nickel 18 0.028 6 0.0046 0.044 0.48 0.12-0.51 0
Vanadium 18 0.049 10 0.0043 0.056 0.18 na na
Zinc 18 0.017 5 -0.0012 0.095 1.4 0.08-0.34 1
Notes: 1. All units are milligrams per liter (mg/l).

2. UTB = Upper Tolerance Bound (See subsection 3.4.1 for discussion on UTBs)
3. Negative numbers represent less than detection limit values as calculated after data validation.

 4. Mean values were calculated using results that include negative numbers, therefore the means may be negative or zero.  Mean values are reported to the 
nearest 0.001 mg/l (ppb).

5. Aquatic biota cold-water numeric standard: A range of values signifies hardness-specific criteria.  Hardness-specific criteria are presented in Appendix D, Table D.24.
6. Values were only designated as an exceedance if the value exceeded both the UTB and the criteria.
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TABLE 4-3
1998 SURFACE WATER BACKGROUND SAMPLE SUMMARY STATISTICS

Parameter1 Number of Samples Minimum2 Maximum Background UTB3

Streams – May Monitoring Event
Selenium 16 -0.00043 0.00084 0.0016
Cadmium 16 -0.0034 0.0040 0.0081
Manganese 16 -0.00053 0.18 0.18
Nickel 16 -0.0036 0.026 0.024
Vanadium 16 -0.019 0.020 0.035
Zinc 16 -0.0078 0.065 0.045

Streams – September Monitoring Event
Selenium 15 -0.00089 0.0020 0.0020
Cadmium 15 -0.0027 0.0029 0.0046
Manganese 15 0.0014 0.33 0.51
Nickel 15 -0.010 0.017 0.028
Vanadium 15 -0.028 0.021 0.049
Zinc 15 -0.0068 0.0082 0.017
Notes: 1. All units are milligrams per liter (mg/l).

2. Negative numbers represent less than detection limit values as calculated after data validation.
3. UTB = Upper Tolerance Bound (See subsection 3.4.1 for discussion on UTBs).
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TABLE 4-4
Background Surface Water Monitoring Locations

Station Number Station Description
ST004 Portneuf River upstream of U Creek
ST015 Ross Fork upstream of South 40 Unit
ST033 Lincoln Creek upstream of North Limb Unit
ST042 Grizzly Creek downstream of Phosphoria Formation outcrop
ST048 Little Blackfoot River downstream of Reese Creek
ST049 Little Blackfoot River upstream of Reese Creek
ST100 Slug Creek upstream of Dry Basin Creek
ST101 Caldwell Creek downstream of Phosphoria Formation outcrop
ST153 Diamond Creek upstream of Kendall Creek
ST163 Sheep Creek upstream of West Fork Sheep Creek
ST184 Sage Creek upstream of Smoky Canyon Mine
ST185 South Fork Sage Creek downstream of Phosphoria Formation outcrop
ST188 North Fork Sage Creek upstream of Pole Canyon Creek
ST2001 Georgetown Creek upstream of Georgetown Canyon Mine
ST202 Right Hand Fork Georgetown Creek upstream of Georgetown Canyon Mine
ST218 Formation Creek at headwaters
Notes:  1. ST200 was dry in September.
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TABLE 4-5
PORTNEUF RIVER AND ROSS CREEK WATERSHEDS
1998 PIT POND SURFACE WATER SAMPLE RESULTS

Sample ResultStation Parameter
May September

Cold-Water Criteria

SP026 Selenium 0.055 0.062 0.005
SP027 Selenium 0.052 0.059 0.005
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TABLE 4-6
BLACKFOOT RIVER WATERSHED

1998 STREAM SURFACE WATER SAMPLE RESULTS

Cadmium Criteria1Sample ResultsStation Parameter

May September

Selenium Criteria
September

ST019 Selenium 0.0068 0.005
ST020 Selenium 0.0069 0.005
ST022 Selenium 0.0055 0.005
ST023 Selenium 0.0072 0.005
ST024 Cadmium 0.0041 0.0017
ST229 Selenium 0.012 0.005
ST071 Selenium 0.029 0.005
ST076 Selenium 0.0087 0.005
ST113 Selenium 0.056 0.005
ST149 Selenium 0.21 0.005
ST150 Selenium 0.26 0.005
ST227 Selenium 0.032 0.005
Notes:              1. The cold-water criterion is a hardness-dependent value.  Calculations for determining the

criterion are presented in Appendix D, Table D.24.
  2. Blank spaces indicate that the reported value was less than the water quality numeric criteria.
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TABLE 4-7
BLACKFOOT RIVER WATERSHED

MINE FACILITY SURFACE WATER SAMPLE RESULTS
Sample Result Cold-water Criterion1Station Parameters

May September
Selenium
Criterion May September

DS003 Selenium 0.036 0.0069 0.005
DS010 Selenium 0.085 0.072 0.005
DS011 Selenium 0.037 0.005
DS012 Selenium 1.4 0.005
DS012 Zinc 1.1 0.98
DS015 Selenium 2 1.3 0.005
DS015 Cadmium 0.030 0.028 0.011
FD001 Selenium 0.24 0.068 0.005
MF002 Selenium 0.021 0.015 0.005
MP022 Selenium 0.08 0.067 0.005
SP011 Selenium 0.098 0.005

Notes: 1. The cold-water criterion is a hardness-dependent value.  Calculations for determining the 
criterion are presented in Appendix D, Table D.24.
Blank spaces indicate that the reported value was less than the water quality criterion.
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TABLE 4-8
LITTLE BLACKFOOT RIVER WATERSHED

1998 MINE FACILITY SURFACE WATER SAMPLE RESULTS

Sample ResultStation Parameter
May September

Selenium Criterion

SP024 Selenium 0.12 0.04 0.005
MP022 Selenium 0.08 0.067 0.005
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TABLE 4-9
BEAR RIVER WATERSHED 1998 SAMPLING RESULTS

Sample ResultStation Parameter
May September

Cold-Water Criterion

ST196 Selenium 0.0065 0.005
FD001 Selenium 0.24 0.068 0.005
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TABLE 4-10
SALT RIVER WATERSHED

1998 SURFACE WATER SAMPLING RESULTS

Sample Results Selenium
Criterion

Cadmium
Criterion1

Station Parameter

May September September
ST187 Selenium 0.041 0.005
MP032 Selenium 0.064 0.097 0.005
TP004 Selenium 0.018 0.017 0.005
TP005 Selenium 0.029 0.03 0.005
TP005 Cadmium 0.0083 0.0016

Notes: 1.The cold-water criterion is a hardness-dependent value.  Calculations for determining the
criterion are presented in Appendix D, Table D-24.

2. Blank spaces indicate that the reported value was less than the water quality criterion.

4.2 SEDIMENT
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4.2.1 Target Element Concentrations in Sediments
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TABLE 4-11
1998 SEDIMENT SAMPLE SUMMARY STATISTICS

Parameter1 Number of
Samples

UTB2 Number Less
than UTB

Minimum Mean Maximum UCL3 Number
Greater

Than UCL
Streams

Selenium 54 0.22 0 0.22 2.0 9.4 2.3 11
Cadmium 54 0.31 0 1.8 5.0 11 8.8 4
Manganese 54 4.8 0 4.9 1086 6500 8861 0
Nickel 54 2.3 0 12 39 97 81.8 1
Vanadium 54 3.0 0 16 50 95 69 9
Zinc 54 8.1 0 20 88 270 216 2

Mine Facilities
Selenium 14 0.22 0 1.2 48 240 2.3 13
Cadmium 14 0.31 0 5.7 39 130 8.8 10
Manganese 14 4.8 0 72 1212 6000 8861 0
Nickel 14 2.3 0 36 182 630 81.8 7
Vanadium 14 3.0 0 55 317 1000 69 11
Zinc 14 8.1 0 130 774 2100 216 11
Notes: 1. All units are milligrams per kilogram (mg/kg).

2. UTB = Upper Tolerance Bound (See subsection 3.4.1 for discussion on UTBs)
3.   UCL = Upper Confidence Limit (See subsection 3.5.4 for discussion of UCLs).  The UCL represents the upper 95th

percent confidence interval on the 95th percentile of the background data.
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TABLE 4-12
PORTNEUF RIVER AND ROSS FORK WATERSHED

1998 STREAM SEDIMENT DATA
Parameter Range

(mg/kg)
Mean

(mg/kg)
UCL

Values
(mg/kg)1

Number of
Samples

Number of
Exceedances

Selenium 1.3 – 2.5 1.8 2.3 4 1
Cadmium 2.4 – 5.7 3.5 8.8 4 0

Manganese 280 – 590 420 8861 4 0
Nickel 12 – 40 22 81.8 4 0

Vanadium 26 – 71 41 69 4 1
Zinc 35 – 150 73.5 216 4 0

Notes: 1.  The ninety-five percent upper confidence limit on the ninety-fifth percentile 
of the background data.
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TABLE 4-13
PORTNEUF RIVER AND ROSS FORK WATERSHED

1998 MINE FACILITY SEDIMENT DATA
Parameter Range

(mg/kg)
Mean

(mg/kg)
UCL Values

(mg/kg)1
Number of
Samples

Number
Greater than

UCL
Selenium 1.2 – 17 8.0 2.3 3 2
Cadmium 6.4 – 130 56.1 8.8 3 2

Manganese 80 – 690 353 8861 3
Nickel 40 – 170 90.3 81.8 3 2

Vanadium 77 – 490 242 69 3 3
Zinc 130 – 830 520 216 3 2

Notes: 1. The ninety-five percent upper confidence limit on the ninety-fifth percentile of 
the background data.

Blank cells indicate that the reported concentrations did not exceed the UCL value.
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TABLE 4-14
BLACKFOOT RIVER WATERSHED
1998 STREAM SEDIMENT DATA

Parameter Range
(mg/kg)

Mean
(mg/kg)

UCL Values
(mg/kg)1

Number of
Samples

Number
Greater than

UCL
Selenium 0.22 – 9.4 1.6 2.3 38 6
Cadmium 1.9 – 11 4.9 8.8 38 4

Manganese 130 – 2000 763 8861 38 0
Nickel 20 – 97 42.2 81.8 38 1

Vanadium 24 – 85 50.7 69 38 5
Zinc 22 – 270 93 216 38 2

Notes: 1. The ninety-five percent upper confidence limit on the ninety-fifth percentile of the 
background data.
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TABLE 4-15
BLACKFOOT RIVER WATERSHED

1998 MINE FACILITY SEDIMENT DATA
Parameter Range

(mg/kg)
Mean

(mg/kg)
UCL Values

(mg/kg)1
Number of
Samples

Number
Greater than

UCL
Selenium 7.1 – 100 43.8 2.3 6 6
Cadmium 5.7 – 85 29.2 8.8 6 4

Manganese 72 – 740 371 8861 6 0
Nickel 36 – 330 147 81.8 6 3

Vanadium 55 – 1000 324 69 6 4
Zinc 140 – 1800 698 216 6 4

Notes: 1. The ninety-five percent upper confidence limit on the ninety-fifth percentile of the 
background data.
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TABLE 4-16
LITTLE BLACKFOOT RIVER WATERSHED

1998 STREAM SEDIMENT DATA
Parameter Range

(mg/kg)
Mean

(mg/kg)
UCL Values

(mg/kg)1
Number of
Samples

Number of
Exceedances

Cadmium 3.1 – 8.2 4.8 8.8 6 0
Manganese 120 – 2000 610 8861 6 0

Nickel 22 – 69 42.5 81.8 6 0
Selenium 0.44 – 1.6 0.88 2.3 6 0
Vanadium 39 – 95 59.3 69 6 1

Zinc 67 – 120 85.2 216 6 0
Notes: 1. The ninety-five percent upper confidence limit on the ninety-fifth percentile of the 

background data.
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TABLE 4-17
LITTLE BLACKFOOT RIVER WATERSHED

1998 MINE FACILITY SEDIMENT DATA
Parameter Range

(mg/kg)
Mean

(mg/kg)
UCL Values

(mg/kg)1
Number of
Samples

Number of
Exceedances

Selenium 2.9 – 240 73.4 2.3 3 3
Cadmium 7.2 – 130 42.3 8.8 3 2

Manganese 230 – 5800 1578 8861 3 0
Nickel 58 – 630 232 81.8 3 1

Vanadium 62 – 780 314 69 3 2
Zinc 220 – 2100 852 216 3 3

Notes: 1. The ninety-five percent upper confidence limit on the ninety-fifth percentile of the 
background data.
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TABLE 4-18
BEAR RIVER WATERSHED

1998 STREAM SEDIMENT DATA
Parameter Range

(mg/kg)
Mean

(mg/kg)
UCL Values

(mg/kg)1
Number of
Samples

Number
Greater than

UCL
Selenium 0.22 – 2.6 0.96 2.3 4 1
Cadmium 1.8 – 8.1 4.1 8.8 4 0

Manganese 49 – 3800 1050 8861 4 0
Nickel 19 – 40 29 81.8 4 0

Vanadium 16 – 69 40.5 69 4 0
Zinc 20 – 100 47.5 216 4 0

Notes: 1. The ninety-five percent upper confidence limit on the ninety-fifth percentile of the 
background data.
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TABLE 4-19
BEAR RIVER WATERSHED

1998 MINE FACILITY SEDIMENT DATA
Parameter Range

(mg/kg)
Mean

(mg/kg)
UCL Values

(mg/kg)1
Number of
Samples

Number
Greater than

UCL
Selenium 100 na 2.3 1 1
Cadmium 13 na 8.8 1 1

Manganese 6000 na 8861 1 0
Nickel 58 na 81.8 1 0

Vanadium 120 na 69 1 1
Zinc 930 na 216 1 1

Notes: 1.The ninety-five percent upper confidence limit on the ninety-fifth percentile of the 
    background data.
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TABLE 4-20
SALT RIVER WATERSHED

1998 STREAM SEDIMENT DATA
Parameter Range

(mg/kg)
Mean

(mg/kg)
UCL Values

(mg/kg)1
Number of
Samples

Number of
Exceedances

Selenium 0.38 – 4.1 1.65 2.3 10 3
Cadmium 3.8 – 8.0 5.3 8.8 10 0

Manganese 1000 – 6500 2540 8861 10 0
Nickel 32 – 64 43.9 81.8 10 0

Vanadium 39 – 84 57.3 69 10 2
Zinc 58 – 190 106 216 10 0

Notes: 1. The ninety-five percent upper confidence limit on the ninety-fifth percentile of the 
background data.
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TABLE 4-21
SALT RIVER WATERSHED

1998 MINE FACILITY SEDIMENT DATA
Parameter Range

(mg/kg)
Mean

(mg/kg)
Threshold

Value
(mg/kg)1

Number of
Samples

Number
Greater than

UCL
Selenium 28 na 2.3 1 1
Cadmium 43 na 8.8 1 1

Manganese 540 na 8861 1 0
Nickel 290 na 81.8 1 1

Vanadium 730 na 69 1 1
Zinc 1300 na 216 1 1

Notes: 1. The ninety-five percent upper confidence limit on the ninety-fifth percentile of the 
background data.

na - not applicable

4.3 GROUNDWATER
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4.3.1 Groundwater Field Data
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TABLE 4-22
GROUNDWATER FIELD PARAMETER SAMPLE RESULTS

Groundwater ResultsParameter
May September

Temperature (oC) 4.9 – 161 8.4 – 191

Conductivity (µS/cm) 280 – 970 320 – 810
pH (std. Units) 6.8 – 8.1 7.4 – 8.0
Dissolved Oxygen (mg/l) 2.8 – 8.5 1.2 – 8.8
Turbidity (NTU) 0.23 – 9.0 0.66 – 2.8
Oxygen reduction potential (mV) -54 – 260 -2 – 2302

Notes: 1. Does not include the FMC Office well (GW001).  This sample was collected directly from 
the tap and was hot water (<30°C).
2. Problems with the oxygen reduction potential (ORP) meter were reported and this range 
of values are qualified as estimated.
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4.3.2 Target Elements
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TABLE 4-23
1998 GROUNDWATER SAMPLE SUMMARY STATISTICS

Parameter1 Number of
Samples

Blank UTB 2,3 Minimum4 Mean Maximum MCL5 Number
Greater than

MCL
Groundwater – May Monitoring Event

Selenium 18 0.0015 -0.000018 0.0061 0.033 0.05 0
Cadmium 18 0.0053 -0.0041 0.00039 0.0037 0.005 0
Manganese 18 0.031 -0.00042 0.056 0.30 na Na
Nickel 18 0.017 0.0073 0.016 0.18 0.1 1
Vanadium 18 0.027 -0.011 0.0011 0.025 na Na
Zinc 18 0.010 -0.0015 0.23 1.1 5 0

Groundwater – September Monitoring Event
Selenium 17 0.0013 0.0000064 0.0043 0.027 0.05 0
Cadmium 17 0.0030 -0.00094 0.0013 0.0085 0.005 1
Manganese 17 0.014 0.0026 0.046 0.30 na Na
Nickel 17 0.021 -0.0017 0.014 0.13 0.1 1
Vanadium 17 0.040 -0.0052 0.0079 0.024 na Na
Zinc 17 0.015 0.0049 0.22 1.3 5 0
Notes: 1. All units are milligrams per liter (mg/l).

2. Blank UTB values are calculated on laboratory sample blanks.
3. UTB = Upper Tolerance Bound (See subsection 3.4.1 for discussion on UTB’s).
4. Negative numbers represent less than detection limit values as calculated after data validation.
5. Maximum Contaminant Level (criteria established by EPA, 1994).

na-not applicable
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TABLE 4-24
1998 GROUNDWATER SAMPLE RESULTS

Sample ResultStation Parameter
May September

Criteria1

GW013 Cadmium 0.0085 0.005
GW020 Nickel 0.18 0.13 0.1

Notes: 1. Source: EPA (1994b).  Neither well is used for as a potable water-supply well.

4.4 SOIL
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4.4.1 Target Element Concentrations in Soils
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TABLE 4-25
1998 SOIL SAMPLE SUMMARY STATISTICS

Parameter1 Number of
Samples

UTB2 Minimum3 Mean Maximum Number
Greater

than UTB4

Mine Facility Soil Samples
Selenium 50 18 .69 43 330 22
Cadmium 50 37 4.9 41 110 27

Manganese 50 4400 77 536 5500 1
Nickel 50 1400 380 1891 4000 31
Vanadium 50 180 60 259 640 38
Zinc 50 641 130 947 2100 39

Background Station Soil Samples
Selenium 15 18 0.61 16 16 0
Cadmium 15 37 4.7 28 28 0
Manganese 15 4400 510 4300 4300 0
Nickel 15 1400 310 1100 1100 0
Vanadium 15 180 43 150 150 0
Zinc 15 641 110 450 450 0
Notes: 1 All units are milligrams per kilogram (mg/kg).

2.    UTB = Upper Tolerance Bound (See subsection 3.4.1 for discussion on UTB’s).
3. Negative numbers represent less than detection limit values as calculated after data validation.
4. Values were only designated as an exceedance if the value exceeded the UTB.
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4.5 VEGETATION
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4.5.1 Target Element Concentrations in Vegetation
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TABLE 4-26
1998 VEGETATION SAMPLE SUMMARY STATISTICS

Parameter1 Number of
Samples

Background
UTB2

Minimum3 Mean4 Maximum Number >
Background

UTB5

Mine Facility Vegetation Samples
Selenium 50 0.80 0.18 16 84 42
Cadmium 50 3.4 0.093 2 8.4 4
Manganese 50 110 11 36 120 1
Nickel 50 2.3 0.92 6 18 39
Vanadium 50 3.6 -1.3 1 9 2
Zinc 50 60 19 70 140 32

Background Station Vegetation Samples
Selenium 15 0.80 -0.015 0.15 0.78 0
Cadmium 15 3.4 0.1 1 2.1 0
Manganese 15 110 27 51 92 0
Nickel 15 2.3 0.52 1 2 0
Vanadium 15 3.6 -0.89 0.009 1.2 0
Zinc 15 60 19 35 43 0
Notes: 1 All units are milligrams per kilogram (mg/kg).

2.    UTB = Upper Tolerance Bound (See subsection 3.3.1 for discussion on UTB’s).
3. Negative numbers represent less than detection limit values as calculated after data validation.

 4. Mean values were calculated using results that include negative numbers, therefore the means may be 
negative or zero.

5. Values were only designated as an exceedance if the value exceeded the UTB.

�� ���� ����	
����'�	������������
�����

=�%����������������
��������������������
���	��%
� ���������
��%��������"��9�*��*�%������
���������
������������������	��%
� ��������+�
��������+�,'�	��%
� ���������"�����
	��%
� ����������
��������
�� �����������
�����
�%�����	��������������
������%����������
������������������������������ ���	����� 
��"��1�������!+�*����
����� ���
����+������������
�(�<���������������!+�+�����
�������������� ����� ���%�	��%
� ����������
�������"��1
�������
�����%
���
���������(�<�*� ��������������������������������
��������	�����*���

����*�����	��%
� ���������	����������	����������!�����%����*�����"���������������%�� ���
������ ��������(�<B������
������������ 	��������$"'"0"

������ ���������
���������	��%
� ���*�%��������������+
�������	��%
� �����������
�%��
+
�����������������������������������#"�-��%&�%"����������	��%
� ���*�%������������� �
�������
������������������������������������"����������	��%
� ����������
������+����� ����
*�%����������,��%&�%"������*�
%��	��%
� ���*�%���������%������������
��������',
�%&�%"�������*�
%��	��%
� �����������������
��������*�%����������,��%&�%"����������
	��%
� ���*��� ���������
��������*�%���������������������������������������������"�����
��	�8�����������
��������	��%
� ���*�%�����������������$'��%&�%"

�� ���� ��������������&���'�	�������'�����

���%���
����
%������������������
��������������
����� ���*�%����������������
�����*���
	�*��	��%
� ���*� ��"��9�
��!�����+�'#�*�%����������������������� ���������
������%
���

��������(�<"���������������� ���������
�������������
����*�%������������������
��������
�����
��
���+��%��� ���%
���
�������������	��%
� ��������� ���������
����"�������+�'#
*�%��������������������� ��*� ���������
����%��
���������	��%
� ���*�%�������(�<���
������������ ��*� ����������
����*�%���������������������������%
���
���������
	��%
� �������*� �"��6������
���*�%�������������������%������������
������%
���
����
����(�<"������������%������������
�������������
����*�%��������������������������
	��%
� ���*�%��������������
����"��2���������8�����������
��������������
����*�%������
��������������������(�<����0,����$0���������
�������*���"�����������������
��������
��3���



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT 4-30

�������%
���
��
�������*����������������

��������%�	��%
� ���*�%��������������
�����"���	���0!
�3�� ��
�8��������
����*�%��������������������
�����"��=�%�������������
�� ����+�
������� �
�������
������
��+� ������9�% 
���0!,��0!$����0!'"������ ���������
������+�
�*�%������
�������
���
�����������9�% 
���0!���0!0����0!3"

4.6 CUTTHROAT TROUT RESULTS
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5.0  PRELIMINARY RISK ASSESSMENT
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5.1 PRELIMINARY HUMAN HEALTH RISK ASSESSMENT
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5.1.3 Risk Characterization
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5.1.4 Risk Summary
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5.2 PRELIMINARY ECOLOGICAL RISK ASSESSMENT

1�����������	�*������������� ��>�
���%�;
� �������������� %���������������������%����*�����
�����
�� �������������%����������"�������
������
����������������������������*� �����������
�����%���������������������������������������%��������	�����+��������������� 
��%�����,77-

�%�������*����%����"������
�� �����+������
������
������������������������������������+��������+
������������%����������,77-�
�%�������*����%�����������������+�� ������,777!�###�
�%����
��*����%������������
��������������"�������. ��������������������������������
���+�����,777!
�###�
�%�������*����%����������	�� �������������*����������+��
�+����������������+���������
��������+���������!�����%����
��������������%�����	��������
������
�"�������������
���������
 ������������ ���������
���������������
������
������ ����������������%����
�������������
�
�����"������+�������%�
�������G�
�����������������
�����%������%����
���������������
��������51�
,77-�H

•  5
�	����+�
� �����
•  ����� 
�����������
•  �����%�����++������*� ����
•  :�������������

 
 



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT 5-5

 ��������� 
���������������� ����������*����������+������ 
���
����
��+�
� ��������� ����%
����� 
�������"�����������%�����++������*� ��������� �����������	����������+�������������*� ���+�

 �������*� ���%������ 
������������65��"��9�����������
���������������������*��*������� �������+
�����%�����8
��	�����������
������+���������� 
�����������������������*� ���+�
����

������
!�65�����	������"
 
 5.2.1 Problem Formulation
 
5
�	����+�
� ���������� ���������
��������+����������%�����	��������	����%����
��� 
��������
�
�
���������������*����%�����
���������+��������+��65����������+��������+�����������������
��� 
����������������������
�����������+�
��*� ���������������+��������+������������
�
������
�
������
*������*� ����������������������� 
���������������"
 
 5.2.2 Ecological Exposure Assessment
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 5.2.3 Ecological Effects Assessment
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 5.2.4 Ecological Risk Characterization
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 5.2.5 Risk Estimation
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6.0  CONSIDERATIONS FOR FUTURE
DATA-COLLECTION ACTIVITIES
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TABLE A.1
LIST OF PLANTS POTENTIALLY OCCURRING WITHIN THE STUDY AREA

Common Name Latin Binomial
American Bistort Polygonum bistortoides
Antelope Bitterbrush Purshia tridentata
Arrowhead Sagittaria spp.
Arrowleaf Balsamroot Balsamorhiza sagitatta
Arrowleaf Groundsel Senecio triangularis
Aster Aster spp.
Baltic Rush Juncus balticus
Beaked Sedge Carex rostrata
Big Mountain Brome Bromus carinatus
Big Sagebrush Artemisia tridentata
Big Whortleberry Vaccinium membranaceum
Black Sagebrush Artemisia arbuscula var. nova
Blue Violet Viola spp.
Blue Wildrye Elymus glauca
Bluebells Mertensia sp.
Bluebunch Wheatgrass Agrophyron spicatum
Bluejoint Reedgrass Calamagrostis canadensis
Bog Birch Betula glandulosa
Booth Willow Salix boothii
Bracted Lousewort Pedicularis bracteosa
Bulrush Scirpus sp.
Butterweed Groundsel Senecio serra
Cache Pensteman Penstemon compacgtus
Canada Thistle Cirsium arvense
Cattail Typha spp.
Cheatgrass Bromus tectorum
Chokecherry Prunus virginiana
Clematis Clematis columbianum
Clover Trifolium sp.
Columbia Monkshod Aconitum columbianum
Common Dandelion Taraxacum officinale
Common Horsetail Equisetum arvense
Common Spikerush Eleocharis palustis

Coontail Ceratophyllum spp.
Co-parsnip Heracleum lanatum
Curlleaf Mountain Mahogany Cercocarpus ledifolius
Curly Dock Rumex crispus
Currant Ribes spp.
Cutleaf Balsam Root Balsamorhiza macrophylla
Dark-throat Shooting-star Dodecatheon pulchellum
Douglas Fir Pseudotsuga menziesii
Douglas’ Onion Allium douglasii
Duckweed Lemna spp.
Elephant’s Head Pedicularis groenlandica
Elk Sedge Carex geyeri
Engelmann Aster Aster engelmanii
Engelmann Spruce Picea engelmanii
Eriogonum Eriogonum spp.
Fendler’s Meadow-rue Thalictrum fendleri
Fleabone Daisy Erigeron spp.
Foothill Sedge Carex tumulicola
Fowl Bluegrass Poa palustris
Fragrant Bedstra Galium triflorum
Geyer’s Willow Salix geyeriana
Gland Cinquefoil Potentilla fruticosa
Globemallow Sphaeralcea sp.
Great Basin Wildrye Elymus cinereus
Green Muhly Muhlenbergia racemosa
Green Needlegrass Stipa viridula
Green Spleenwort Asplenium viride
Greene’s Mountainash Sorbus scopulina
Grouse Whortleberry Vaccinium scopulinum
Hawkweed Hieracium spp.
Heartleaf Arnica Arnica cordifolia
Hoary Willow Salix candida
Hood’s Sedge Carex hoodii
Horsebrush Tetradymia spp.
Horsemint Agastache urtricifolia
Horsetail Equisetum spp.
Idaho Fescue Festuca idahoensis
Idaho sedge Carex Parryana Idahoa
Indian Ricegrass Oryzopsis hymenoides
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TABLE A.1
LIST OF PLANTS POTENTIALLY OCCURRING WITHIN THE STUDY AREA

Common Name Latin Binomial
Kelsey’s Phlox Phlox kelseyi var kelseyi
Kentucky Bluegrass Poa pratensis
Leafy Aster Aster foliaceus
Lesser Duckweed Lemna minor
Limber Pine Pinus flexilis
Lodgepole Pine Pinus contorta
Lovage Ligusticum sp.
Lupine Lupinus spp.
Mallow Minebark Physocarpus malyaceous
Mat Muhly Muhlenbergia richardsonii
Meadow Barley Hordeum barchyanthum
Meadow Milkvetch Astragalus diversitolius
Medusa Head Elymus caput-medusae
Mint Mentha sp.
Mosses
Mountain Big Sagebrush Artemisia tridentata
Mountain Brome Bromus carinatus
Mountain Maple Acer glabram
Mountain Snowberry Symphoricarpos oreophilous
Mountain Sweet-Cicely Osmorhiza chilensis
Mullein Verbascum thapus
Myrtle Pachistima Pachistima myrsinites
Nebraska Sedge Carex nebrascensis
Needle Spikerush Eleocharis aciculans
Nettle Urtica diocia
Northern Muleears Wyethia amplexicaulis
Northwest Cinquefoil Potentilla gracilis
One-Flower Helianthella Helianthella uniflora
Oniongrass Melica bulbosa
Orange Sneezeweed Helenium hoopsii
Orchard-grass Dactylis glomerata
Oregon Grape Berberis repens
Penstemon Penstemon spp.
Pinegrass Calamagrostis rubescens
Plantainleaf Buttercup Ranunculus alismaefolius
Pondweed Potamogeton spp.
Prairie Junegrass Koeleria cristata
Prickly Currant Ribies lacustre
Purple Onion Grass Melica spectabilis
Quaking Aspen Populus tremuloides
Rabbitbrush Chrysothamnus viscidiflorus
Red Glasswort Salicornia rubra
Redosier Dogwood Cornus stolonifera
Richardson’s Geranium Geranium richardsonii
Rocky Mountain Juniper Juniperus scopulorum
Rosy Pussy-Toes Antennaria microphylla
Rushes Juncus spp.
Rydberg’s Musineon Musineon lineare
Sagewort Artemisia scopulorum
Sandberg Bluegrass Poa secunda
Saskatoon Serviceberry Amalanchier alnifolia
Scarlet Paintbrush Castilleja chromosa
Scouler's Willow Salix scouleriana
Sedge Carex spp.
Sego Lily Calochortus nuttali
Shiny Leaf Spirea Spirea betulifolia
Short-Beaked Sedge Carex simulata
Showey Goldeneye Viguiera multiflora
Silver Sagebrush Artemisia cana
Silverweed Potentilla anserina
Silvery Lupine Lupinus argenteus
Skunk Cabbage Veratrum californicum
Slender Wheatgrass Agropyron trachycaulum
Slick Spot Peppergrass Lepidium papilliferum
Small-Wing Sedge Carex microptera
Smooth Brome Bromus inermis
Snowbrush Ceanothus velutinous
Spike Rush Eleocharis spp.
Starveling Milkvetch Astragalus jejunus var jejunus
Stary Solomon-plume Smilacina stellata
Sticky Geranium Geranium viscossisimum
Strawberry Frageria vesca
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TABLE A.1
LIST OF PLANTS POTENTIALLY OCCURRING WITHIN THE STUDY AREA

Common Name Latin Binomial
Streamside bluebells Mertensia ciliata
Subalpine Fir Abies Tasiocarpa
Sweet Anise Osmorhiza occidentalis
Tapertip Hawksbeard Crepis acuminata
Tarragon Sagebrush Artemisia dracunculoides
Thick-leaf Groundsel Senecio crassulus
Thistle Cirsium spp.
Timothy Phleum pratense
Tufted Cryptantha Cryptantha caespitosa
Tufted Hairgrass Deschampsia cespitosa
Twinberry Lonicera involucrata
Vinta Basin Cryptantha Cryptantha breviflora
Utah Juniper Juniperus utahensis
Ute Ladies Tresses Spiranthes diluvialis
Varying Buckwheat Erigonum brevicaule var laxifolium
Virginia Strawberry Frageria virginiana
Water Sedge Carex aquatilis
Watercress Rorippa nasturtium-aquaticum
Wax Currant Ribes cereum
Western Buttercup Ranunculus alismaefolius
Western Serviceberry Amelanchier alnifolia
Western Thimbleberry Rubus parviflora
Western Valerian Valeriana occidentalis
Western Yarrow Achillea millefolium
Wheatgrass Agropyron sp.
White Phlox Phlox sp.
Willows Salix spp.
Wood’s Rose Rosa woodsii
Yanpa Carun gairdveri
Yellow Prairie Violet Viola nuttalii

Sources: 1996 National List of Vascular Plant Species That Occur in Wetlands: 1996 National Summary, U.S. Fish
and Wildlife Service.

Pocatello Resource Area, Ecological Site Inventory (FY85-86), Bureau of Land Management.
Idaho Conservation Data Center (1999); List of Vascular Plants (Updated March 1998).
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TABLE A.2
LIST OF MAMMALIAN SPECIES POTENTIALLY OCCURRING WITHIN The Study Area

Common Name Latin Binomial
Badger Taxidea taxus
Beaver Castor canadensis
Big Brown Bat Eptesicus fucus
Black Bear Ursus americanus
Black-Tailed Jack Rabbit L. californicus
Bobcat Lynx rufus
Bushy-Tailed Wood Rat Neotoma cinera
Coyote Canis latrans
Deer Mouse Peromyscus maniculatus
Elk Cervus elaphus
Golden-Mantled Squirrel Citellus lateralis
Gray Wolf Canis lupus
Great Basin Pocket Mouse Perognathus parvus
Hoary Bat Lasiurus cinereus
House Mouse Mus musculus
Idaho Pocket Gopher Thomomys idahoensis
Least Chipmunk Etuamias minimus
Little Brown Myotis Myotis lucifugus
Long-Eared Myotis Myotis evotis
Long-Legged Myotis Myotis volans
Long-Tailed Vole Microtus longieaudus
Long-Tailed Weasel Mustela frenata
Merriam’s Shrew S. merriami
Mink Mustea vison
Moose Alces alces
Mountain Cottontail Sylvilagus nuttallii
Mountain Lion Felis concolor
Mountain Vole Microtus montanus
Mule Deer Odocoileus hemionus
Muskrat Ondatra zibethica
North American Wolverine Gulo gulo luscus
Northern Grasshopper Mouse Onychomys leucogaster
Northern Pocket Gopher Thomomys talpoides
Pallid bat Antrozous pallidus
Porcupine Erethizone dorsatum
Pygmy Rabbit Brachylagus idahoensis
Raccoon Procyon lotor
Red Fox Vulpes vulpes
Richardson Ground Squirrel Citellus richardsoni
Rock squirrel Spermophilus variegatus
Short-Tailed Weasel Mustela erminea
Silver-Haired Bat Lasionycteris noctivagans
Snowshoe Hare Lepus americanus
Striped Skunk Mephitis mephitis
Townsend’s Big-Eared Bat Plecotus townsendii
Townsend’s Ground Squirrel Spermophilus townsendii
Vinta chipmunk Tamius umbrinus
Uinta Ground Squirrel Citellus armatus
Western Harvest Mouse Reithrodontomys megalotis
Western small-footed myotis Myotis ciliolabrum
White-Tailed Deer Odocoileus virginianus
White-Tailed Jack Rabbit Lepus townsendii
Wolverine Gulo gulo
Yellow Pine Chipmunk Eutamias amoenus
Yellow-Bellied Marmot Marmota flaviventris
Yuma myotis Myotis yumanenisis
Sources: Idaho Conservation Data Center (1999); List of Mammals (Updated March 1998).

Riparian Community Type Classification of Eastern Idaho-Western Wyoming by Youngblood, Padgett,
and Winward (USFS 1985).

Distribution, Season of Use, and Habitat of the Mammals, Birds, Reptiles, Amphibians and
Fishes of Idaho, by Lanny O. Wilson, Bureau of Land Management (1977).
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TABLE A.3
LIST OF AVIAN SPECIES POTENTIALLY OCCURRING WITHIN THE STUDY AREA

Common Name Latin Binomial
American Avocet Recurvirostra americana
American Bittern Botaurus lentiginosus
American Coot Fulica americana
American Crow Corvus brachyrhynchos
American Dipper Cinclus mexicanus
American Goldfinch Carduelis tristis
American Kestrel Falco sparverius
American Redstart Setophaga ruticilla
American Robin Turdus migratorius
American Tree Sparrow Spizella arborea
American Robin Pelecanus erythrorhynchos
American Wigeon Anas americana
Baird’s Sandpiper Calidris bairdii
Bald Eagle Haliaeetus leucocephalus
Bank Swallow Riparia riparia
Barn Owl Tyto alba
Barn Swallow Hirundo rustica
Barrow’s Goldeneye Bucephala islandica
Belted Kingfisher Ceryl alcyon
Black Tern Chlidonias niger
Black-Backed Woodpecker Picoides villosus
Black-Bellied Plover Pluvialis squatarola
Black-Billed Magpie Pica pica
Black-Capped Chickadee Parus atricapillus
Black-Chinned Hummingbird Archilochus alexandri
Black-Crowned Night-Heron Nycticorax nycticorax
Black-Headed Grosbeak Pheucticus melanocephalus
Black-Necked Stilt Himantopus mexicanus
Black-Throated Gray Warbler Dendroica nigrescens
Blue Grouse Dendragapus obscuras
Blue-Gray Gnatcatcher Polioptila caerulea
Blue-Winged Teal Anas discors
Bohemian Waxwing Bambycilla garrula
Bonaparte’s Gull Larus philadelphia
Boreal Owl Aegolius funereus
Brewer’s Blackbird Euphagus cyanocephalus
Brewer’s Sparrow Spizella Breweri
Broad-Tailed Hummingbird Selasphorus platycercus
Brown Creeper Certhia familiaris
Brown-Headed Cowbird Molothrus ater
Bufflehead Bucephala albeola
Burrowing Owl Athene cunicularia
Bushtit Psaltriparus minimus
California Gull Larus californicus
Calliope Hummingbird Stellula calliope
Canada Goose Branta canadensis
Canvasback Aythya valisineria
Caspian Tern Sterna Caspia
Cassin’s Finch Carpodacus cassinnii
Cassin’s Kingbird Tyrannus vociferans
Cattle Egret Bubulcus ibis
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TABLE A.3
LIST OF AVIAN SPECIES POTENTIALLY OCCURRING WITHIN THE STUDY AREA

Common Name Latin Binomial
Cedar Waxwing Bombycilla cedrorum
Chipping Sparrow Spizella passerina
Cinnamon Teal Anas cyanoptera
Clark’s Nutcracker Nucifraga columbiana
Cliff Swallow Hirundo pyrrhonota
Columbian Sharp-Tailed Grouse Tympanchus phasianellus columbianus
Common Crow Corrus brachyrhnchos
Common Goldeneye Duck Bucephala clangula
Common Grackle Quiscalus quiscula
Common Merganser Mergus Merganser
Common Nighthawk Chordeiles minor
Common Poorwill Phalaenoptilus nuttallii
Common Raven Corvus coraz
Common Redpoll Carduelis flammea
Common Snipe Gallinago gallinago
Common Tern Sterna hirundo
Common Yellowthroat Geothlypis trichas
Coopers Hawk Accipiter cooperii
Dark-Eyed Junco Junco hyemalis
Dipper Cinclus mexicanus
Double-Crested Cormorant Phalacrocorax auritus
Downy Woodpecker Dendrocopos pubescens
Dusky Flycatcher Empidonax oberholseri
Eared Grebe Podiceps nigricollis
Eastern Kingbird Tyrannus tyrannus
European Starling Sturnus vulgaris
Evening Grosbeak Hesperiphona vespertina
Ferruginour Hawk Buteo regalis
Flammulated Owl Otus flammeolus
Forster’s Tern Sterna forsteri
Fox Sparrow Passerella iliaca
Franklin’s Gull Larus pipixcan
Gadwall Duck Anas strepera
Golden Eagle Aquila chrysuetos
Golden-Crowned Kinglet Regulus satrapa
Grasshopper Sparrow Ammodramus savannarum
Gray Catbird Dumetella carolinensis
Gray Flycatcher Empidonax wrightii
Gray Jay Perisoreus canadensis
Gray-Crowned Rosy Finch Leucosticte atrata
Gray-Partridge Perdix perdix
Great Blue Heron Ardea herodias
Great Gray Owl Strix nebulosa
Greater Sandhill Crane Grus canadensis
Greater Scaup Aythya marila
Greater Yellowlegs Tringa melanoleuca
Green Heron Butorides striatus
Green-Tailed Towhee Chlorura chlorara
Green-Winged Teal Anas crecca
Green-Winged Teal Duck Anas carolinensis
Hairy Woodpecker Picoides villosus
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TABLE A.3
LIST OF AVIAN SPECIES POTENTIALLY OCCURRING WITHIN THE STUDY AREA

Common Name Latin Binomial
Hammond’s Flycatcher Empidonax hammondii
Hermit Thrush Catharus guttatus
Herring Gull Larus argentatus
Hooded Merganser Lophodytes cucullatus
Horned Grebe Podiceps Auritus
Horned Lark Eremophilia alpestris
Horned Sparrow Passer domesticus
House Finch Carpodacus mexicanus
House Sparrow Passer domesticus
House Wren Troglodytes aedon
Hungarian Partridge Perdix perdix
Killdeer Charadrius vociferus
Lark Bunting Calamospiza melanocorys
Lark Sparrow Chondestes grammacus
Lazuli Bunting Passerina amoena
Least Sandpiper Calidris minutilla
Lesser Golden-Plover Pluvialis dominica
Lesser Scaup Aythya affinis
Lesser Yellowlegs Tringa flavipes
Lincoln’s Sparrow Melospiza lincolnii
Loggerhead Shrike Lanius ludovicianus
Long-Billed Curlew Numenius americanus
Long-Billed Dowitcher Limnodromus scolopaceus
Long-Eared Owl Asio otus
MacGillivray’s Warbler Oporornis tolmiei
Mallard Duck Anas platyrhynchas
Marbled Godwit Limosa Fedoa
Marsh Hawk Circus cyaneus
Marsh Wren Cistothorus palustris
Mountain Bluebird Sialia currucoides
Mountain Chickadee Parus gambeli
Mourning Dove Zenaida macroura
Nashville Warbler Vermivora ruficapilla
Northern Flicker Colaptes auratus
Northern Goshawk Accipiter gentilis
Northern Harrier Circus cyaneus
Northern Oriole Icterus galbula
Northern Pintail Anas acuta
Northern Pygmy-Owl Glaucidium gnoma
Northern Rough-Winged Swallow Stelgidopteryx ruficollis
Northern Saw-Whet Owl Aegolius acadicus
Northern Shoveler Anas Clypeata
Northern Waterthrush Seiurus noveboracensis
Olive-Sided Flycatcher Nuttallornis borealis
Orange-Crowned Warbler Vermivora celata
Peregrine Falcon Falco peregrinus anatum
Pied-Billed Grebe Podilymbus podiceps
Pine Grosbeak Pinicola enucleator
Pine Siskin Carduelis pinus
Plain Titmouse Parus inornatus
Prairie Falcon Falco mexicanus
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TABLE A.3
LIST OF AVIAN SPECIES POTENTIALLY OCCURRING WITHIN THE STUDY AREA

Common Name Latin Binomial
Red Crossbill Loxia curvirostra
Red-Breasted Merganser Mergus Serrator
Red-Breasted Nuthatch Sitta canadensis
Red-Eyed Vireo Vireo olivaceus
Redhead Duck Aythya americana
Red-Naped Sapsucker Sphyrapicus varius
Red-Shafted Flicker Colaptes cafer
Red-Tailed Hawk Buteo jamaicensis
Red-Winged Blackbird Agelaius phoeniceus
Ring-Billed Gull Larus delawarensis
Ring-Necked Pheasant Phasianus colchicus
Rock Dove Columa livia
Rock Wren Salpinctes obsoletus
Rough-Legged Hawk Buteo lagopus
Rough-Winged Swallow Stelgidopteryx serrupennis
Ruby-Crowned Kinglet Regulus calendula
Ruddy Duck Oxyura jamaicensis
Ruffed Grouse Bonasa umbellus
Rufous Hummingbird Selasphorus rufus
Rufous-Sided Towhee Pipilo erythrophthalmus
Sage Grouse Centrocercus urophasianus
Sage Sparrow Amphispiza belli
Sage Thrasher Oreoscoptes montanus
Savannah Sparrow Passerculus sandwichensis
Say’s Phoebe Sayornis saya
Sharp-Shinned Hawk Accipiter striatus
Sharp-Tailed Grouse Pedioecetes phasianellus
Short-Billed Dowitcher Limnodromus griseus
Short-Eared Owl Asio flammeus
Snowy Egret Egretta Thula
Solitary Sandpiper Tringa solitaria
Solitary Vireo Vireo solitarius
Song Sparrow Melospiza melodia
Sora Porzana carolina
Sparrow Hawk Falco spariverius
Spotted Sandpiper Actitis macularia
Steller’s Jay Cyanocitta stelleri
Stilt Sandpiper Micropalma himantopus
Swainson’s Hawk Buteo swainsoni
Swainson’s Thrush Catharus ustulatus
Townsend’s Solitare Myadestes townsendi
Townsend’s Warbler Dendroica townsendi
Tree Swallow Iridoprocne bicolor
Trumpeter Swan Cygnus buccinator
Tundra Swan Cygnus columbianus
Turkey Vulture Cathartes aura
Upland Sandpiper Bartramia longicauda
Veery Catharus fuscescens
Vesper Sparrow Pooecetes gramineus
Violet-Green Swallow Tachycineta thalassina
Virginia Rail Rallus limicola
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TABLE A.3
LIST OF AVIAN SPECIES POTENTIALLY OCCURRING WITHIN THE STUDY AREA

Common Name Latin Binomial
Virginia’s Warbler Vermivora virginiae
Warbling Vireo Vireo gilvus
Western Bluebird Silalia mexicana
Western Grebe Aechmophorus occidentalis
Western Kingbird Tyrannus verticalis
Western Meadowlark Sturnella neglecta
Western Sandpiper Calidris mauri
Western Screech Owl Otus kennicottii
Western Tanager Piranga ludoviciana
Western Wood-Peewee Contopus sordidulus
White-Breasted Nuthatch Sitta carolinensis
White-Crowned Sparrow Zonotrichia leucophrys
White-Faced Ibis Plegadis chihi
White-Winged Crossbill Loxia leucoptera
Whooping Crane Grus americana
Willett Catoptrophorus semipalmatus
Williamson’s Sapsucker Sphyrapicus thyroideus
Willow Flycatcher Empidonax traillii
Wilson’s Phalarope Phalaropus tricolor
Wilson’s Warbler Wilsonnia pusilla
Yellow Warbler Dendroica petechia
Yellow-Breasted Chat Ictena virens
Yellow-Headed Blackbird Xanthocephalus xanthocephalus
Yellow-Rumped Warbler Dendroica coronata

Sources: Idaho Conservation Data Center (1999); List of Birds (Updated August 1997).
Riparian Community Type Classification of Eastern Idaho-Western Wyoming by Youngblood, Padgett,

and Winward (USFS 1985).
Distribution, Season of Use, and Habitat of the Mammals, Birds, Reptiles, Amphibians and Fishes of Idaho,

by Lanny O. Wilson, Bureau of Land Management (1977).
Ecological Site Inventory  for Pocatello Resource Area, Bureau of Land Management (Undated).
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TABLE A.4
SELECTED AMPHIBIANS AND REPTILES IN THE STUDY AREA
Common Name Latin Binomial

Amphibians
Tiger salamander Ambystama tigrenum
Western toad Bufo boreas
Leopard frog Rana pipiens

Reptiles
Sagebrush lizard Sceloporus graciosus
Gopher snake Pituophies melanoleucus
Western gartersnake Thamnophis elegans
Racer Coluber constrictor
Common garter snake Thamnophis sirtalis
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TABLE A.5
LIST OF FISH SPECIES POTENTIALLY OCCURRING WITHIN THE STUDY AREA

Common Name Latin Binomial
Bear Lake cutthroat trout Oncorhynchus clarki pop 3
Bonneville cutthroat trout Oncorhynchus clarki Utah
Bear Lake Sculpin Cottus extensus
Bear Lake Whitefish Prosopium abyssicola
Bonneville cisco Prosopium gemmifer
Bonneville whitefish Prosopium spilonotus
Brook Trout Salvelinus fontinalis
Brown Trout Salmo Trutta
Common Carp Cyprinus carpio
Cutthroat Trout Salmo clarki
Leatherside Chub Gila copei
Longnose Dace Rhinichthys catatactae
Longnose Sucker Catostomus catostomus
Mountain Sucker Catostomus platyrhynchus
Rainbow Trout Lepomis gibbosus
Redshiner Notropis lutrensis
Snake River Fine-Spotted Cutthroat Oncorhynchus clarki ssp2
Speckled Dace Rhinichthys osculus
Utah Chub Gila atraria
White Sucker Catostomus commersoni
Yellowstone cutthroat trout Oncorhynchus clarki Bouvieri
Source: Idaho Conservation Data Center (1999); List of Fishes (Updated August 1997).
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TABLE A.6
STREAM INVENTORY FOR THE SOUTHEAST IDAHO SELENIUM PROJECT

Station Sampled as Part of the Selenium Project Mine(s) MonitoredStream Sampling Station† Location Station
Number Sept. 1997 May 1998 Sept. 1998 1999-2000 �#�5�����0���"�# ����$6 �#�5�����0���7�"�# ����$6

Little Blackfoot River (continued) Below Reese Creek SW ¼, Sec 5, T 6 S, R 43 E ST048 Rasmussen Ridge Mine
Above Reese Creek SE ¼, Sec 5, T 6 S, R 43 E ST049 Yes Yes Rasmussen Ridge Mine

Meadow Creek Above Blackfoot Reservoir SE ¼, Sec 3, T 6 S, R 42 E ST235 Central district background
Long Valley Creek Below Ballard Mine NW ¼, Sec 1, T 7 S, R 42 E ST050 Ballard Mine
East Fork Long Valley Creek Below Henry Mine NW ¼, Sec 25, T 6 S, R 42 E ST051 Henry Mine
Henry Creek Above Little Blackfoot River NW ¼, Sec 13, T 6 S, R 42 E ST052 Henry Mine
Enoch Valley Creek Above Little Blackfoot River SW ¼, Sec 7, T 6 S, R 42 E ST053 Henry and Enoch Valley Mines

Above spring-fed creek NE ¼, Sec 18, T 6 S, R 43 E ST054 Yes Enoch Valley Mine
Below Strip Mine Creek NW ¼, Sec 20, T 6 S, R 43 E ST055 Henry Mine
Above Strip Mine Creek NE ¼, Sec 20, T 6 S, R 43 E ST056 Henry Mine
Below West Fork of Enoch Valley Creek SE ¼, Sec 29, T 6 S, R 43 E ST057 Henry Mine
Above West Fork Enoch Valley Creek SE ¼, Sec 29, T 6 S, R 43 E ST058 Henry Mine

East Fork Enoch Valley Creek Below Wooley Valley Mine NW ¼, Sec 33, T 6 S, R 43 E ST226 Yes Henry Mine Wooley Valley  Mine
West Rasmussen Ridge Creek #1 Above Enoch Valley Creek SE ¼, Sec 17, T 6 S, R 43 E ST059 Enoch Valley Mine
West Rasmussen Ridge Creek #2 Above Enoch Valley Creek SE ¼, Sec 17, T 6 S, R 43 E ST060 Enoch Valley Mine
West Rasmussen Ridge Creek #3 Above Enoch Valley Creek SE ¼, Sec 17, T 6 S, R 43 E ST061 Enoch Valley Mine
Strip Mine Creek Above Enoch Valley Creek NW ¼, Sec 20, T 6 S, R 43 E ST062 Henry Mine

Below Henry Mine SW ¼, Sec 29, T 6 S, R 43 E ST063 Henry Mine
West Fork Enoch Valley Creek Below Henry Mine SE ¼, Sec 29, T 6 S, R 43 E ST064 Henry Mine
Reese Creek Above logging activity NW ¼, Sec 9, T 6 S, R 43 E ST065 Rasmussen Ridge Mine
Ballard Creek Above Blackfoot River NW ¼, Sec 13, T 7 S, R 42 E ST066 Ballard Mine

Headwaters SE ¼, Sec 12, T 7 S, R 42 E ST067 Ballard Mine
West Fork Ballard Creek Headwaters SW ¼, Sec 12, T 7 S, R 42 E ST068 Ballard Mine
Short Creek Below Ballard Mine NE ¼, Sec 13, T 7 S, R 42 E ST069 Ballard Mine
State Land Creek Above Blackfoot River NW ¼, Sec 24, T 7 S, R 42 E ST070 Yes Conda Mine

Below tributaries NW ¼, Sec 36, T 7 S, R 42 E ST071 Yes Yes Conda Mine
Tributary #1 of State Land Creek Below Conda Mine SW ¼, Sec 35, T 7 S, R 42 E ST072 Yes Conda Mine
Tributary #2 of State Land Creek Below Conda Mine NE ¼, Sec 2, T 8 S, R 42 E ST073 Yes Conda Mine
Tributary #3 of State Land Creek Below Conda Mine SE ¼, Sec 2, T 8 S, R 42 E ST074 Conda Mine
Tributary #4 of State Land Creek Below Conda Mine NE ¼, Sec 1, T 8 S, R 42 E ST075 Conda Mine
Trail Creek Above Blackfoot River NW ¼, Sec 32, T 7 S, R 43 E ST076 Yes Yes Conda Mine

Above Pedro Creek SE ¼, Sec 32, T 7 S, R 43 E ST077 Conda Mine
Above Camp G Creek SW ¼, Sec 4, T 8 S, R 43 E ST078 Yes Yes Conda Mine

Pedro Creek Above Trail Creek SW ¼, Sec 32, T 7 S, R 43 E ST079 Conda Mine
Below tributaries SW ¼, Sec 6, T 8 S, R 43 E ST080 Yes Conda Mine

Tributary #1 of Pedro Creek Below Conda Mine SW ¼, Sec 1, T 8 S, R 42 E ST081 Conda Mine
Tributary #2 of Pedro Creek Below Conda Mine SE ¼, Sec 1, T 8 S, R 42 E ST082 Conda Mine
Tributary #3 of Pedro Creek Below Conda Mine SE ¼, Sec 1, T 8 S, R 42 E ST083 Conda Mine
Tributary #4 of Pedro Creek Below Conda Mine NW ¼, Sec 12, T 8 S, R 42 E ST084 Conda Mine
Camp G Creek Above Trail Creek NE ¼, Sec 7, T 8 S, R 43 E ST085 Conda Mine

Below Conda Mine (1997 #48) NE ¼, Sec 13, T 8 S, R 42 E ST086 Yes Conda Mine
Above Conda Mine (1997 #47) SE ¼, Sec 13, T 8 S, R 42 E ST087 Yes Conda Mine

Wooley Valley Creek Above Blackfoot River NE ¼, Sec 27, T 7 S, R 43 E ST088 Yes Ballard and Wooley Valley Mines
Below North Fork Wooley Valley Creek SW ¼, Sec 9, T 7 S, R 43 E ST089 Ballard Mine
Above North Fork Wooley Valley Creek SW ¼, Sec 9, T 7 S, R 43 E ST090 Ballard Mine

Loadout Creek Below Wooley Valley Mine SE ¼, Sec 22, T 7 S, R 43 E ST091 Wooley Valley Mine
North Fork Wooley Valley Creek Above Wooley Valley Creek SE ¼, Sec 8, T 7 S, R 43 E ST092 Ballard Mine

Above Ballard Mine NW ¼, Sec 6, T 7 S, R 43 E ST093 Ballard Mine
Spring-fed tributary #1 of North Fork

Wooley Valley Creek
Below Ballard Mine NE ¼, Sec 7, T 7 S, R 43 E ST094 Yes Ballard Mine

Spring-fed tributary #2 of North Fork
Wooley Valley Creek

Below Ballard Mine SW ¼, Sec 8, T 7 S, R 43 E ST095 Yes Ballard Mine

Tributary of North Fork Wooley Valley
Creek

Below Ballard Mine SW ¼, Sec 8, T 7 S, R 43 E ST096 Yes Ballard Mine
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TABLE A.6
STREAM INVENTORY FOR THE SOUTHEAST IDAHO SELENIUM PROJECT

Station Sampled as Part of the Selenium Project Mine(s) MonitoredStream Sampling Station† Location Station
Number Sept. 1997 May 1998 Sept. 1998 1999-2000 �#�5�����0���"�# ����$6 �#�5�����0���7�"�# ����$6

Little Blackfoot River (continued) Below Reese Creek SW ¼, Sec 5, T 6 S, R 43 E ST048 Rasmussen Ridge Mine
Above Reese Creek SE ¼, Sec 5, T 6 S, R 43 E ST049 Yes Yes Rasmussen Ridge Mine

Meadow Creek Above Blackfoot Reservoir SE ¼, Sec 3, T 6 S, R 42 E ST235 Central district background
Long Valley Creek Below Ballard Mine NW ¼, Sec 1, T 7 S, R 42 E ST050 Ballard Mine
East Fork Long Valley Creek Below Henry Mine NW ¼, Sec 25, T 6 S, R 42 E ST051 Henry Mine
Henry Creek Above Little Blackfoot River NW ¼, Sec 13, T 6 S, R 42 E ST052 Henry Mine
Enoch Valley Creek Above Little Blackfoot River SW ¼, Sec 7, T 6 S, R 42 E ST053 Henry and Enoch Valley Mines

Above spring-fed creek NE ¼, Sec 18, T 6 S, R 43 E ST054 Yes Enoch Valley Mine
Below Strip Mine Creek NW ¼, Sec 20, T 6 S, R 43 E ST055 Henry Mine
Above Strip Mine Creek NE ¼, Sec 20, T 6 S, R 43 E ST056 Henry Mine
Below West Fork of Enoch Valley Creek SE ¼, Sec 29, T 6 S, R 43 E ST057 Henry Mine
Above West Fork Enoch Valley Creek SE ¼, Sec 29, T 6 S, R 43 E ST058 Henry Mine

East Fork Enoch Valley Creek Below Wooley Valley Mine NW ¼, Sec 33, T 6 S, R 43 E ST226 Yes Henry Mine Wooley Valley  Mine
West Rasmussen Ridge Creek #1 Above Enoch Valley Creek SE ¼, Sec 17, T 6 S, R 43 E ST059 Enoch Valley Mine
West Rasmussen Ridge Creek #2 Above Enoch Valley Creek SE ¼, Sec 17, T 6 S, R 43 E ST060 Enoch Valley Mine
West Rasmussen Ridge Creek #3 Above Enoch Valley Creek SE ¼, Sec 17, T 6 S, R 43 E ST061 Enoch Valley Mine
Strip Mine Creek Above Enoch Valley Creek NW ¼, Sec 20, T 6 S, R 43 E ST062 Henry Mine

Below Henry Mine SW ¼, Sec 29, T 6 S, R 43 E ST063 Henry Mine
West Fork Enoch Valley Creek Below Henry Mine SE ¼, Sec 29, T 6 S, R 43 E ST064 Henry Mine
Reese Creek Above logging activity NW ¼, Sec 9, T 6 S, R 43 E ST065 Rasmussen Ridge Mine
Ballard Creek Above Blackfoot River NW ¼, Sec 13, T 7 S, R 42 E ST066 Ballard Mine

Headwaters SE ¼, Sec 12, T 7 S, R 42 E ST067 Ballard Mine
West Fork Ballard Creek Headwaters SW ¼, Sec 12, T 7 S, R 42 E ST068 Ballard Mine
Short Creek Below Ballard Mine NE ¼, Sec 13, T 7 S, R 42 E ST069 Ballard Mine
State Land Creek Above Blackfoot River NW ¼, Sec 24, T 7 S, R 42 E ST070 Yes Conda Mine

Below tributaries NW ¼, Sec 36, T 7 S, R 42 E ST071 Yes Yes Conda Mine
Tributary #1 of State Land Creek Below Conda Mine SW ¼, Sec 35, T 7 S, R 42 E ST072 Yes Conda Mine
Tributary #2 of State Land Creek Below Conda Mine NE ¼, Sec 2, T 8 S, R 42 E ST073 Yes Conda Mine
Tributary #3 of State Land Creek Below Conda Mine SE ¼, Sec 2, T 8 S, R 42 E ST074 Conda Mine
Tributary #4 of State Land Creek Below Conda Mine NE ¼, Sec 1, T 8 S, R 42 E ST075 Conda Mine
Trail Creek Above Blackfoot River NW ¼, Sec 32, T 7 S, R 43 E ST076 Yes Yes Conda Mine

Above Pedro Creek SE ¼, Sec 32, T 7 S, R 43 E ST077 Conda Mine
Above Camp G Creek SW ¼, Sec 4, T 8 S, R 43 E ST078 Yes Yes Conda Mine

Pedro Creek Above Trail Creek SW ¼, Sec 32, T 7 S, R 43 E ST079 Conda Mine
Below tributaries SW ¼, Sec 6, T 8 S, R 43 E ST080 Yes Conda Mine

Tributary #1 of Pedro Creek Below Conda Mine SW ¼, Sec 1, T 8 S, R 42 E ST081 Conda Mine
Tributary #2 of Pedro Creek Below Conda Mine SE ¼, Sec 1, T 8 S, R 42 E ST082 Conda Mine
Tributary #3 of Pedro Creek Below Conda Mine SE ¼, Sec 1, T 8 S, R 42 E ST083 Conda Mine
Tributary #4 of Pedro Creek Below Conda Mine NW ¼, Sec 12, T 8 S, R 42 E ST084 Conda Mine
Camp G Creek Above Trail Creek NE ¼, Sec 7, T 8 S, R 43 E ST085 Conda Mine

Below Conda Mine (1997 #48) NE ¼, Sec 13, T 8 S, R 42 E ST086 Yes Conda Mine
Above Conda Mine (1997 #47) SE ¼, Sec 13, T 8 S, R 42 E ST087 Yes Conda Mine

Wooley Valley Creek Above Blackfoot River NE ¼, Sec 27, T 7 S, R 43 E ST088 Yes Ballard and Wooley Valley Mines
Below North Fork Wooley Valley Creek SW ¼, Sec 9, T 7 S, R 43 E ST089 Ballard Mine
Above North Fork Wooley Valley Creek SW ¼, Sec 9, T 7 S, R 43 E ST090 Ballard Mine

Loadout Creek Below Wooley Valley Mine SE ¼, Sec 22, T 7 S, R 43 E ST091 Wooley Valley Mine
North Fork Wooley Valley Creek Above Wooley Valley Creek SE ¼, Sec 8, T 7 S, R 43 E ST092 Ballard Mine

Above Ballard Mine NW ¼, Sec 6, T 7 S, R 43 E ST093 Ballard Mine
Spring-fed tributary #1 of North Fork

Wooley Valley Creek
Below Ballard Mine NE ¼, Sec 7, T 7 S, R 43 E ST094 Yes Ballard Mine

Spring-fed tributary #2 of North Fork
Wooley Valley Creek

Below Ballard Mine SW ¼, Sec 8, T 7 S, R 43 E ST095 Yes Ballard Mine

Tributary of North Fork Wooley Valley
Creek

Below Ballard Mine SW ¼, Sec 8, T 7 S, R 43 E ST096 Yes Ballard Mine
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Table B.1
Development of Surface Water Screening Criteria for Aquatic Receptors

Analyte National
Ambient Water
Quality Criteriaa

(mg/l)

Lowest Chronic
Value b

(mg/l)

DOE Surface
Water PRG c

(mg/l)

Tier II
Secondary

Chronic
Valued

(mg/l)

Aquatic Population
EC20

e

(mg/l)

Aquatic Screening
Criterionf

(mg/l)

Aluminum NA 0.46 0.087 NA NA 0.46b

Antimony 0.03 0.61 0.03 0.104 0.079 0.03a

Arsenic III 0.04 0.914 0.19 NA 10995 0.04a

Arsenic 0.048 0.048 0.0031 0.0081 0.185 0.048a

Barium NA 5.8 0.004 0.0038 NA 5.8b

Cadmium 0.0011 0.00015 0.0011 NA 0.0043 0.0011a

Chromium 0.21 <0.044 0.21 NA 0.126 0.21a

Copper 0.012 0.00023 0.012 NA 0.0086 0.012a

Lead 0.0032 0.0123 0.0032 NA 0.071 0.0032a

Manganese NA <1.1 0.12 0.0803 0.112 0.12c

Molybdenum NA 0.88 0.37 0.239 NA 0.88a

Nickel 0.16 <0.0005 0.16 NA 0.215 0.16a

Selenium 0.005 0.0883 0.00039 NA 0.0128-0.1859g 0.0128-0.1859g

Uranium NA 0.142 0.0026 0.0019 0.027 0.142b

Vanadium NA 0.08 0.02 0.0191 0.032 0.08b

Zinc 0.11 0.03 0.11 NA 0.08 0.11a

aNational Ambient Water Quality Criteria (EPA, 1986).
bLowest Chronic Value (EPA, 1986).
cDOE Surface Water Preliminary Remediation Goal (Efroymson et al., 1996).
dTier II freshwater aquatic Secondary Chronic Value (EPA, 1986).
eSource: Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota, 1994 Revision (Suter and
Mabrey, 1994).
fThe aquatic screening criterion used in the identification of constituents of potential concern (COPCs) for surface water receptors.  Refer to text
for selection criteria.
gThe range of Criterion Maximum Concentration (CMCs) for selenium compounds depending upon form present (e.g. selenite, selenate).  Source:
Proposed Selenium Criterion Maximum Concentration for the Water Quality Guidance for the Great Lakes System; Proposed Rule, 40 CFR Part
132 (EPA, 1996).
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Table B.2
Development of Surface Water Benchmarks for Riparian Receptors - Mallard

COPC Test
Species
NOAELa

(mg/l)

Test Species b Test Species
Body Weight c

(kg)

Estimated
Mallard
NOAELd

[(mg/kg·d)]

Water
Consumption

Rate - We

(L/d)

Surface Water
Benchmark

Cw(mallard)
f

(mg/l)
Aluminum 111.4 ringed dove 0.155 49 0.088 100
Antimony NA NA NA NA NA NA
Arsenic III 5.135 mallard 1 4.2 0.088 8.7
Arsenic V NA NA NA NA NA NA
Barium 20.86 chick 0.121 8.5 0.088 18
Cadmium 1.450 mallard 1.153 1.2 0.088 2.6
Chromium 1 black duck 1.25 0.88 0.088 1.8
Copper 33.21 chicken 0.534 22 0.088 46
Lead 3.85 kestrel 0.13 1.6 0.088 3.3
Manganese NA NA NA NA NA NA
Molybdenum NA NA NA NA NA NA
Nickel 77.4 Mallard

duckling
0.782 59 0.088 120

Selenium 0.5 mallard 1 0.41 0.088 0.85
Uranium 16 black duck 1.25 14 0.088 29
Vanadium 11.38 mallard 1.17 10 0.088 20
Zinc 3 mallard 1 2.5 0.088 5.1
aNOAELs obtained from Opresko et al. (1994).
bThe test species in which the NOAEL was derived.
cAverage body weight of the test species per Opresko et al. (1994).
dThe NOAEL for the mallard was estimated based on the equation: NOAELmallard = NOAELtest species x (Body Weighttest species/Body
Weightmallard)

0.33; per Opresko et al.(1994).
eWater consumption rate (W) is estimated based on the equation: W = 0.059 (Body Weight)0.67 for all birds per EPA (1993).
fSurface water benchmark calculated according to the equation: Cw(mallard) = (NOAELmallard * Body Weightmallard)/Wmallard (Opresko et
al.(1994); this value is then divided by an uncertainty factor of 10 to account for exposure pathways other than surface water
ingestion.
NA – not available.
NOAEL – no observable adverse effect level.

Table B.3
Development of Surface Water Benchmarks for Riparian Receptors - Muskrat

COPC Test Species
NOAELa

(mg/l)

Test Species
b

Test Species
Body Weight c

(kg)

Estimated Muskrat
NOAELd

[(mg/kg·d)]

Water
Consumption

Rate - We

(L/d)

Surface Water
Benchmark
Cw(muskrat)

f

(mg/l)
Aluminum 1.93 mouse 0.030 0.53 0.15 0.55
Antimony 0.125 mouse 0.030 0.034 0.15 0.036
Arsenic III 0.126 mouse 0.030 0.034 0.15 0.036
Arsenic V NA NA NA NA NA NA
Barium 5.06 rat 0.35 3.1 0.15 3.3
Cadmium 0.191 mouse 0.030 0.052 0.15 0.055
Chromium 2,737 rat 0.35 1.700 0.15 1,800
Copper 11.71 mink 1.0 10 0.15 11
Lead 8 rat 0.35 4.9 0.15 5.2
Manganese 88 rat 0.35 54 0.15 57
Molybdenum NA NA NA NA NA NA
Nickel 40 rat 0.35 24 0.15 26
Selenium 0.075 mouse 0.030 0.020 0.15 0.022
Uranium 3.07 rat 0.35 1.9 0.15 2.0
Vanadium 0.21 rat 0.35 0.13 0.15 0.14
Zinc 160 rat 0.35 98 0.15 100
aNOAELs obtained from Opresko et al. (1994).
bThe test species in which the NOAEL was derived.
cAverage body weight of the test species per Opresko et al. (1994).
dThe NOAEL for the muskrat was estimated based on the equation: NOAELmuskrat = NOAELtest species x (Body Weighttest species/Body
Weightmuskrat)

0.33; per Opresko et al.(1994).
eWater consumption rate (W) is estimated based on the equation: W = 0.099 (Body Weight)0.9 for all birds per EPA (1993).
fSurface water benchmark calculated according to the equation: Cw(muskrat) = (NOAELmuskrat * Body Weightmuskrat)/Wmuskrat (Opresko et al.(1994);
this value is then divided by an uncertainty factor of 10 to account for exposure pathways other than surface water ingestion.
NA – not available.
NOAEL – no observable adverse effect level.
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Table B.4

Selection of Surface Water Screening Criteria for Riparian and Terrestrial Receptors

Analyte Mallarda Musdratb Livestockc Riparian/Terrestrial
Screening Criteriond (mg/l)

Aluminum 100 0.55 5 0.55f

Antimony NA 0.036 NA 0.036 f

Arsenic III 8.7 0.036 0.2 0.036 f

Arsenic V NA NA NA NA
Barium 18 3.3 NA 3.3 f

Cadmium 2.6 0.055 0.05 0.05 c

Chromium 1.8 1,800 1 1 c

Copper 46 11 0.5 0.05 c

Lead 3.3 5.2 0.1 0.1 c

Manganese NA 57 NA 57 f

Molybdenum NA NA NA NA
Nickel 120 26 1e 1 c

Selenium 0.85 0.022 0.05 0.022 f

Uranium 29 2.0 NA 2.0
Vanadium 20 0.14 0.1 0.1 c

Zinc 5.1 100 25 5.1 g

aCalculated based on methods described in Opresko et al. (1994); refer to Table 2.
bCalculated based on methods described in Opresko et al. (1994); refer to Table 3.
cSafe Upper Concentration Limit in Drinking Water for Livestock (EPA, 1973).
dThe selected screening criterion is the lower of the surface water benchmark values for the mallard, muskrat, or livestock.
eRecommended concentration limit for livestock (National Academy of Sciences, 1974).
fBased on protection of the muskrat.
gBased on protection of the mallard.
NA – not available.
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Table B.5

Screening for Chemicals of Potential Ecological Concern (COPECs) in Surface Water
Analyte Maximum Observed

Surface Water
Concentrationa

(mg/l)

Aquatic Screening
Criterion b

(mg/l)

Riparian/Terrestrial Screening
Criterionc

(mg/l)

COPC?d

(mg/l)
Aluminum 5 0.46 0.55 Yes
Antimony 0.0075 0.03 0.036 No
Arsenic III 0.0018 0.04 0.036 No
Arsenic V 0.0018 0.048 NA No
Barium 0.1 5.8 3.3 No
Cadmium 0.023 0.0011 0.05 Yes
Chromium 0.045 0.21 1 No
Copper 0.0083 0.012 0.5 No
Lead 0.0031 0.0032 0.1 No
Manganese 0.21 0.12 57 Yes
Molybdenum 0.39 0.88 NA No
Nickel 0.4 0.16 1 Yes
Selenium 0.43 0.0128-0.1859 0.022 Yes
Uranium <0.00155 0.142 2 No
Vanadium 0.19 0.08 0.1 Yes
Zinc 1.7 0.11 5.1 Yes
aMaximum concentration observed in surface water samples collected by FMC at Dry Valley Mine or FS at South Maybe Mine.
bRefer to Table 1.
cRefer to Table 2.
dAn analyte is identified as a constituent of potential concern (COPC) if the maximum detected surface water concentration exceeds
either criterion
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Process Summary Definitions
General Equation for a Straight Line:

y = mx + b y:  dependent variable
m:  slope
x:  independent variable
b:  intercept

Step 1 Lab-QA Correction:
xLA = (xL - bL)/mL xL:  concentration reported by the laboratory 

bL:  mean laboratory blank concentration 

mL:  laboratory standards regression slope (forced through 0, 0) 

xLA:  laboratory-quality-assurance-corrected concentration 

Step 2 Field-QA Correction: xLA:  laboratory-quality-assurance-corrected concentration
xFLA = (xLA - bF)/mF bF:  mean laboratory-quality-assurance-corrected equipment blank concentration 

mF:  mean laboratory-quality-assurance-corrected matrix spike recovery
xFLA:  field-and-laboratory-quality-assurance-corrected concentration

Overall Correction Equation:
xFLA = (((xL - bL)/mL)-bF)/mF

TABLE C.1
SUMMARY AND DEFINITION OF DATA VALIDATION
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Analyte mL bL mF bF

Se 1.008 -0.0006601 1.086 -0.000008936

Cd 0.9709 0.001240 0.9442 -0.001354

Zn 1.003 -0.0001360 0.9238 -0.002771

Ni 0.9221 -0.0004200 0.9970 -0.001372

Mn 1.036 -0.01028 0.8782 0.01011

V 0.9345 0.002560 1.013 0.01260

Ca 0.9664 0.003080 1.000 1 2.424

Mg 0.8167 -0.01612 1.000 1 0.4519

K 0.9610 -0.07444 1.000 1 0.5553

Na 0.9953 -0.08354 1.000 1 0.8098

Fe 0.9655 -0.02798 1.000 1 -0.002237

Alk 1.005 0.9030 1.000 1 0.06667
SO4 1.012 0.007474 1.018 -0.007384

Cl 0.9674 0.05338 0.9927 -0.08026
1No matrix spikes; therefore, a default value of 1.000 is used.

DATA VALIDATION FOR MAY 1998 WATER SAMPLING

TABLE C.2
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Analyte mL bL mF bF

Se 1.023 -0.0003817 1.020 0.00004399

Cd 0.9748 -0.002725 0.9191 0.002431

Mn 0.9919 -0.002600 0.9878 0.0005545

Ni 1.036 0.002600 0.8628 -0.004098

V 0.9867 -0.0021 0.9019 -0.0006250

Zn 1.011 -0.004925 0.8981 0.001849

Ca 1.000 -0.001750 1.000 1 0.2302

Fe 0.9893 -0.009350 1.000 1 -0.0002359

K 0.9823 0.002600 1.000 1 0.02140

Mg 0.9486 -0.01883 1.000 1 0.01768

Na 1.002 0.001250 1.000 1 0.1085

Alk 1.042 1.439 1.000 1 0 2

Cl 1.026 0.1221 1.000 1 0 2

SO4 1.099 0.01129 1.000 1 0 2

 1No matrix spikes; therefore, a default value of 1.000 is used.
2No equipment blanks; therefore, a default value of 0 is used.

TABLE C.3
DATA VALIDATION FOR SEPTEMBER 1998 WATER SAMPLING
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Analyte mL bL mF bF

Se 1.030 -0.08963 1.131 0.0757

Cd 0.9266 0.7010 0.9458 -0.8364

Mn 0.9697 -2.0880 0.9289 2.232

Ni 0.9544 1.684 0.9317 -2.078

V 0.9255 2.985 0.9346 -3.882

Zn 0.9621 -4.131 0.9476 4.440

Ca 1.091 207.1 1.000 1 -152.2

Fe 0.8802 -25.15 1.113 29.37

K 0.9610 57.00 0.8429 -44.39

Mg 0.9272 -0.03288 1.380 6.984

Na 0.9553 51.87 1.028 -39.75
SO4-S 0.8690 4.635 1.0850 0 2

Org. Matter 1.009 0 3 1000 2 0 2

1No matrix spikes; therefore, a default value of 1.000 is used.
2No equipment blanks; therefore, a default value of 0 is used.
3No laboratory blanks; therefore, a default value of 0 is used.

TABLE C.4
DATA VALIDATION FOR 1998 SEDIMENT SAMPLING

Appendix C-1



Analyte mL bL mF bF

Se 1.048 -0.01050 1.056 0.01334
Cd 1.049 0.01300 0.9916 -0.01462
Mn 0.9707 -0.004000 0.9105 0.08035
Ni 0.9197 0.03000 0.9564 0.05292
V 0.8660 -0.06100 0.9610 0.1416
Zn 0.9533 -0.07400 1.057 0.1297

TABLE C.5
DATA VALIDATION FOR 1998 FISH SAMPLING
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Analyte mL bL mF bF

Se 1.003 0.01582 1.086 0.005157

Cd 0.987 0.4382 0.8421 -0.2909

Zn 0.9907 -1.647 3.192 0.9113

Ni 0.9905 1.531 0.8531 -0.8471

Mn 0.9979 -5.924 0.9181 6.729

V 0.9728 2.600 -1.952 0.9731

Ca 0.9520 162.4 1.000 1 -43.50

Mg 0.9714 -8.531 1.006 21.50

K 0.9867 55.57 1.380 -33.98

Na 1.002 57.69 0.9659 -35.47

Fe 0.9613 -18.35 1.000 1 19.25
SO4 0.9224 17.92 1.016 0 2

Org. Matter 0.9834 0.05636 1.000 1 0 2

Available P 0.8907 3.280 1.141 0 2

CEC 1.226 -6.925 1.000 1 0 2

NH4 1.054 0.3335 0.9053 0 2

NO3 1.012 -1.411 0.8990 0 2

1 No matrix spikes; therefore, a default value of 1.000 is used.
2No equipment 

TABLE C.6
DATA VALIDATION FOR 1998 SOIL SAMPLING
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Analyte mL bL mF bF

Se 1.043 0.0001102 1.101 0.01741

Cd 0.9347 0.1042 1.077 -0.05152

Fe 0.9471 -0.1673 0.7709 -0.7057

Zn 0.9434 0.1734 1.040 0.3119

Ni 1.128 0.0140 0.9036 0.2250

Mn 0.9648 0.1489 1.001 -0.1058

V 1.045 -0.1095 0.8780 0.4251
SO4 0.9348 275.0 1.029 0 1

1No equipment blanks; therefore a default value of 0 is used.

TABLE C.7
DATA VALIDATION FOR 1998 VEGETATION SAMPLING
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Analyte Lab Blanks 1 Equipment Blanks 2 Notes

n ν s n ν s F p spooled νpooled t p      pooled g’ UTB

Se 22 21 0 0.0006790 10 9 0 0.0006728 0.98 0.48 0.0006771 30 0.000 1.00 0 2.209 0.0015

Cd 5 4 0 0.0006498 10 9 0 0.001825 7.89 0.03 2.911 0.0053 Only equipment blanks used.

Mn 5 4 0 0.02154 10 9 0 0.001707 0.01 1.00 0.01203 13 0.000 1.00 0 2.614 0.031

Ni 5 4 0 0.006763 10 9 0 0.006567 0.94 0.57 0.006628 13 0.000 1.00 0 2.614 0.017

V 5 4 0 0.01297 10 9 0 0.009138 0.50 0.82 0.01047 13 0.000 1.00 0 2.614 0.027

Zn 5 4 0 0.002850 10 9 0 0.004190 2.16 0.24 0.003828 13 0.000 1.00 0 2.614 0.010

Ca 5 4 0 0.009370 10 9 0 3.487 138,492.01 0.00 2.911 10 Only equipment blanks used.

Fe 5 4 0 0.029980 10 9 0 0.03361 1.26 0.44 0.03254 13 0.000 1.00 0 2.614 0.085

K 5 4 0 0.08200 10 9 0 1.201 214.52 0.00 2.911 3.5 Only equipment blanks used.

Mg 5 4 0 0.01576 10 9 0 0.6983 1,963.23 0.00 2.911 2.0 Only equipment blanks used.

Na 5 4 0 0.02858 10 9 0 1.111 1,511.14 0.00 2.911 3.2 Only equipment blanks used.

Alk 10 9 0 0.3363 2 1 0 0 0.00 1.00 0.319042 10 0.000 1.00 0 2.815 0.90

Cl 16 15 0 0.05961 2 1 0 0 0.00 1.00 0.05772 16 0.000 1.00 0 2.486 0.14
SO4 16 15 0 0.02517 2 1 0 0 0.00 1.00 0.02437 16 0.000 1.00 0 2.486 0.061

 1Laboratory-adjusted results.
2Laboratory-and-field-adjusted results.

TABLE C.8

F-Test (1-sided; a = 0.05) t-Test (2-sided; a = 0.05) UTB (a = 0.05; p = 0.95, n = npooled+1)

UTB’S FOR BLANK RESULTS FOR MAY 1998 WATER DATA

x x x

Draft



Analyte Lab Blanks 1 Equipment Blanks 2 Notes

n ν s n ν s F p spooled νpooled t p        pooled g’ UTB

Se 19 18 0 0.0005440 9 8 0 0.0006964 1.64 0.18 0.0005950 26 0.000 1.00 0 2.263 0.0013

Cd 4 3 0 0.004897 9 8 0 0.001107 0.05 1.00 0.002726 11 0.000 1.00 0 2.736 0.0030

Mn 4 3 0 0.003466 9 8 0 0.005538 2.55 0.24 0.0051 11 0.000 1.00 0 2.736 0.014

Ni 4 3 0 0.005500 9 8 0 0.008268 2.26 0.27 0.0076 11 0.000 1.00 0 2.736 0.021

V 4 3 0 0.006898 9 8 0 0.01670 5.86 0.09 0.0147 11 0.000 1.00 0 2.736 0.040

Zn 4 3 0 0.006627 9 8 0 0.004966 0.56 0.77 0.0055 11 0.000 1.00 0 2.736 0.015

Ca 4 3 0 0.01625 9 8 0 0.2807 298.39 0.00      3.032 0.851 Only equipment blanks used.

Fe 4 3 0 0.02196 9 8 0 0.02497 1.29 0.46 0.0242 11 0.000 1.00 0 2.736 0.066

K 4 3 0 0.1555 9 8 0 0.2437 2.46 0.25 0.2231 11 0.000 1.00 0 2.736 0.610

Mg 4 3 0 0.01053 9 8 0 0.006389 0.37 0.89 0.0077 11 0.000 1.00 0 2.736 0.021

Na 4 3 0 0.06670 9 8 0 0.2120 10.10 0.04      2.736 0.580 Only equipment blanks used.

Alk 8 7 0 0.5334 3.188 1.700 Only lab blanks used.

Cl 13 12 0 0.2063   2.670 0.551 Only lab blanks used.
SO4 14 13 0 0.03841   2.614 0.100 Only lab blanks used.

 1Laboratory-adjusted results.
2Laboratory-and-field-adjusted results.

TABLE C.9
UTB’S FOR BLANK RESULTS FOR SEPTEMBER 1998 WATER DATA

F-Test (1-sided; a = 0.05) t-Test (2-sided; a = 0.05) UTB (a = 0.05; p = 0.95, n = npooled+1)

x x x

Draft



Analyte Lab Blanks 1 Equipment Blanks 2 Notes

n ν s n ν s F p spooled νpooled t p        pooled g’ UTB

Se 12 11 0 0.1134 7 6 0 0.0100 0.01 1.00 0.09141 17 0.000 1.00 0 2.453 0.22

Cd 13 12 0 0.3201 8 7 0 0.1275 0.16 0.99 0.26590 19 0.000 1.00 0 2.396 0.31

Mn 13 12 0 2.491 8 7 0 0.5591 0.05 1.00 2.0085 19 0.000 1.00 0 2.396 4.8

Ni 13 12 0 1.042 8 7 0 0.7419 0.51 0.81 0.9426 19 0.000 1.00 0 2.396 2.3

V 13 12 0 1.048 8 7 0 1.51 2.08 0.13 1.2384 19 0.000 1.00 0 2.396 3.0

Zn 13 12 0 4.203 8 7 0 0.9901 0.06 1.00 3.3938 19 0.000 1.00 0 2.396 8.1

Ca 13 12 0 36.98 8 7 0 39.41 1.14 0.40 3.3938 19 0.000 1.00 0 2.396 5100

Fe 13 12 0 7.023 8 7 0 3.188 0.21 0.98 5.9072 19 0.000 1.00 0 2.396 14

K 13 12 0 41.30 8 7 0 25.52 0.38 0.90 36.2935 19 0.000 1.00 0 2.396 87

Mg 13 12 0 7.150 8 7 0 6.200 6.200 0.00      3.187 20 Only equipment blanks used.

Na 13 12 0 13.13 8 7 0 15.78 1.44 0.27 14.1641 19 0.000 1.00 0 2.396 34
SO4 16 15 0 1.033            2.523 2.6 Only lab blanks used.

Org. C 0.0 No lab blanks or equipment blanks
 1Laboratory-adjusted results.
2Laboratory-and-field-adjusted results.

TABLE C.10
UTB’S FOR BLANK RESULTS FOR 1998 SEDIMENT SAMPLING
F-Test (1-sided; a = 0.05) t-Test (2-sided; a = 0.05) UTB (a = 0.05; p = 0.95, n = npooled+1)

x x xx x x

Draft



Analyte Lab Blanks 1 Equipment Blanks 2 Notes

n ν s n ν s F p spooled νpooled t p        pooled g’ UTB

Se 3 2 0 0.01267 7.656 0.097 Only used lab blanks.

Cd 1 0 0 3 2 0 0.008178 0.008178 2 0 7.656 0.063

Mn 1 0 0 3 2 0 0.1254 0.1254 2 0 7.656 0.96

Ni 1 0 0 3 2 0 0.005834 0.005834 2 0 7.656 0.045

V 1 0 0 3 2 0 0.03502 0.03502 2 0 7.656 0.27

Zn 1 0 0 3 2 0 0.01810 0.01810 2 0 7.656 0.14
  1Laboratory-adjusted results.
2Laboratory-and-field-adjusted results.

TABLE C.11
UTB’S FOR BLANK RESULTS FOR 1998 FISH SAMPLING

F-Test (1-sided; a = 0.05) t-Test (2-sided; a = 0.05) UTB (a = 0.05; p = 0.95, n = npooled+1)

x x xx x xx x x

Draft



Analyte Lab Blanks 1 Equipment Blanks 2 Notes

n ν s n ν s F p spooled νpooled t p        pooled g’ UTB

Se 16 15 0 0.08437 7 6 0 0.02841 0.11 0.99 0.07290 21 0.000 1.00 0 2.350 0.17

Cd 14 13 0 0.2697 7 6 0 0.1718 0.41 0.86 0.2431 19 0.000 1.00 0 2.396 0.58

Mn 13 12 0 3.184 7 6 0 1.232 0.15 0.99 2.696 18 0.000 1.00 0 2.423 6.5

Ni 13 12 0 0.6617 7 6 0 0.6744 1.04 0.45 0.6660 18 0.000 1.00 0 2.423 1.6

V 13 12 0 0.9261 7 6 0 0.3393 0.13 0.99 0.7811 18 0.000 1.00 0 2.423 1.9

Zn 13 12 0 2.880 7 6 0 2.703 0.88 0.54 2.822 18 0.000 1.00 0 2.423 6.8

Ca 15 14 0 55.54 7 6 0 205.9 13.74 0.00 2.371 132 Used Lab Blanks only

Fe 13 12 0 8.131 7 6 0 2.012 0.06 1.00 6.740 18 0.000 1.00 0 2.423 16

K 13 12 0 53.92 7 6 0 18.44 0.12 0.99 45.29 18 0.000 1.00 0 2.423 110

Mg 13 12 0 15.02 7 6 0 21.36 2.02 0.14 17.39 18 0.000 1.00 0 2.423 42

Na 13 12 0 21.85 7 6 0 32.00 2.14 0.12 25.68 18 0.000 1.00 0 2.423 62
SO4-S 13 12 0 3.637 2.670 9.7 Used Lab Blanks only

Org. Matter 11 10 0 0.03295 2.815 0.093 Used Lab Blanks only
P-NaHCO3 10 9 0 0.8509 2.911 2.5 Used Lab Blanks only

CEC 11 10 0 1.569 2.815 4.4 Used Lab Blanks only
 1Laboratory-adjusted results.

TABLE C.12
UTB’S FOR BLANK RESULTS FOR 1998 SOIL SAMPLING

F-Test (1-sided; a = 0.05) t-Test (2-sided; a = 0.05) UTB (a = 0.05; p = 0.95, n = npooled+1)

x x xxx x xx x xx x xx x x

Draft



Analyte Lab Blanks 1 Equipment Blanks 2 Notes

n ν s n ν s F p spooled νpooled t p        pooled g’ UTB

Se 18 17 0 0.03834 7 6 0 0.03696 0.93 0.50 0.03798 23 0.000 1.00 0 2.309 0.088

Cd 4 3 0 0.08601 7 6 0 0.05095 0.35 0.87 0.06478 9 0.000 1.00 0 2.911 0.19

Fe 4 3 0 2.245 7 6 0 0.4105 0.03 1.00 1.339 9 0.000 1.00 0 2.911 3.9

Mn 4 3 0 0.1298 7 6 0 0.08195 0.40 0.84 0.1005 9 0.000 1.00 0 2.911 0.29

Ni 4 3 0 0.3596 7 6 0 0.1910 0.28 0.91 0.2597 9 0.000 1.00 0 2.911 0.76
SO4 6 5 0 80.42            3.708 300 Used Lab Blanks Only

V 4 3 0 0.3215 7 6 0 0.1666 0.27 0.92 0.2301 9 0.000 1.00 0 2.911 0.67

Zn 4 3 0 0.2721 7 6 0 0.8515 9.79 0.04      2.911 2.5 Used Equipment Blanks Only
 1Laboratory-adjusted results.
2Laboratory-and-field-adjusted results.

TABLE C.13
UTB’S FOR BLANK RESULTS FOR 1998 VEGETATION SAMPLING

F-Test (1-sided; a = 0.05) t-Test (2-sided; a = 0.05) UTB (a = 0.05; p = 0.95, n = npooled+1)

x x xxxx x xxx x xx x xx x xx x x

Draft



Analyte Station UI Results UC-Davis Results
n s t((1-0.05)0.1/2;n-1) LPB UPB

Se ST044 5 0.0004049 0.0001323 5.567 -0.00040 0.0012 -0.00018
GW001 4 0.0009485 0.0001081 7.402 0.000054 0.0018 0.00014
GW011 5 0.0003036 0.0002997 5.567 -0.0015 0.0021 0.0012
ST048 5 -0.0007201 0.0001369 5.567 -0.0016 0.00011 -0.000070
ST049 5 -0.0005789 0.00083038 5.567 -0.0056 0.0045 -0.0016
ST101 5 0.00006378 0.0004105 5.567 -0.0024 0.0026 -0.00059
ST201 5 0.00007470 0.00011911 5.567 -0.00065 0.00080 0.00019
ST022 5 0.006002 0.00022546 5.567 0.0046 0.0074 0.0057
ST001 5 0.0005001 0.00027561 5.567 -0.0012 0.0022 0.00035
SP024 5 0.1264 0.008603 5.567 0.074 0.18 0.16

Cd ST044 5 0.002101 0.001445 5.567 -0.0067 0.011 -0.013
GW001 4 0.001118 0.001246 7.402 -0.0092 0.011 -0.018
GW011 5 -0.002554 0.00055752 5.567 -0.0060 0.00085 0.0070
ST048 5 -0.002420 0.00060977 5.567 -0.0061 0.0013 -0.0047
ST049 5 -0.001648 0.001354 5.567 -0.0099 0.0066 0.0031
ST101 5 -0.004573 0.0005150 5.567 -0.0077 -0.0014 -0.019
ST201 5 -0.001483 0.001238 5.567 -0.0090 0.0061 0.0014
ST022 5 -0.002163 0.00023712 5.567 -0.0036 -0.00072 -0.00022
ST001 5 -0.001092 0.00057068 5.567 -0.0046 0.0024 0.0053
SP024 5 0.002740 0.001485 5.567 -0.0063 0.012 -0.022

Mn ST044 5 0.03512 0.00032733 5.567 0.033 0.037 0.022
GW001 4 0.01255 0.00069326 7.402 0.0068 0.018 -0.0050
GW011 5 0.01465 0.00039209 5.567 0.012 0.017 -0.00084
ST048 5 0.04379 0.01975 5.567 -0.077 0.16 0.034
ST049 5 0.06114 0.009883 5.567 0.0009 0.12 0.058
ST101 5 0.08793 0.04891 5.567 -0.21 0.39 0.10
ST201 5 0.009961 0.00069806 5.567 0.0057 0.014 -0.0040
ST022 5 0.06400 0.007547 5.567 0.018 0.11 0.059
ST001 5 0.05160 0.01260 5.567 -0.025 0.13 0.044
SP024 5 0.02660 0.005470 5.567 -0.0068 0.060 0.017

Ni ST044 5 0.004273 0.003849 5.567 -0.019 0.028 0.0017
GW001 4 -0.007746 0.003899 7.402 -0.040 0.025 0.0060
GW011 5 -0.001713 0.002985 5.567 -0.020 0.016 0.0021
ST048 5 -0.0008025 0.003987 5.567 -0.025 0.024 0.0027
ST049 5 -0.004013 0.001688 5.567 -0.014 0.0063 0.0027
ST101 5 0.002277 0.002332 5.567 -0.012 0.016 0.0065
ST201 5 0.004967 0.009104 5.567 -0.051 0.060 0.0070
ST022 5 -0.003644 0.002279 5.567 -0.018 0.010 0.011
ST001 5 0.007700 0.006805 5.567 -0.034 0.049 0.0094
SP024 5 0.01930 0.004509 5.567 -0.0082 0.047 0.024

V ST044 5 0.03135 0.005245 5.567 -0.00063 0.063 -0.0043
GW001 4 0.008871 0.006466 7.402 -0.045 0.062 0.0013
GW011 5 0.01032 0.003038 5.567 -0.0082 0.029 0.0058
ST048 5 0.01044 0.006191 5.567 -0.027 0.048 0.00030
ST049 5 0.01077 0.003715 5.567 -0.012 0.033 0.00030
ST101 5 0.01419 0.001721 5.567 0.0037 0.025 0.0018
ST201 5 0.007202 0.006966 5.567 -0.035 0.050 0.0043
ST022 5 0.01066 0.003734 5.567 -0.012 0.033 0.0018
ST001 5 0.01952 0.01481 5.567 -0.071 0.11 0.0033
SP024 5 0.04541 0.003816 5.567 0.022 0.069 0.042

TABLE C.14
UI-UC COMPARISONS FOR MAY 1998 WATER DATA

xx

Draft



Analyte Station UI Results UC-Davis Results
n s t((1-0.05)0.1/2;n-1) LPB UPB

Se GW001 3 0.001461 0.0003013 13.949 -0.0034 0.0063 0.000039
GW009 3 0.001194 0.0001606 13.949 -0.0014 0.0038 0.000039
SP024 3 0.04101 0.003587 13.949 -0.017 0.099 0.041
ST022 3 0.002364 0.00004408 13.949 0.0017 0.0031 0.0013
ST023 3 0.003254 0.00009495 13.949 0.0017 0.0048 0.0017
ST044 3 0.001075 0.00005140 13.949 0.00025 0.0019 -0.000013
ST048 3 0.0002838 0.0001906 13.949 -0.0028 0.0034 0.000039
ST049 3 0.0004058 0.00016434 13.949 -0.0022 0.0031 -0.00022
ST101 3 0.002112 0.0009412 13.949 -0.013 0.017 -0.00027
ST201 3 -0.0001381 0.00016594 13.949 -0.0028 0.0025 -0.00027

Cd GW001 3 0.002898 0.0006407 13.949 -0.0074 0.013 0.12
GW009 4 0.003911 0.001663 7.402 -0.0099 0.018 0.091
SP024 3 0.003616 0.0003078 13.949 -0.0013 0.0086 0.12
ST022 3 0.005223 0.00025818 13.949 0.0011 0.0094 0.10
ST023 3 0.001735 0.0004626 13.949 -0.0057 0.0092 0.12
ST044 3 0.001564 0.001600 13.949 -0.024 0.027 0.10
ST048 3 0.002932 0.00091949 13.949 -0.012 0.018 0.12
ST049 3 0.002761 0.001766 13.949 -0.026 0.031 0.12
ST101 3 0.003155 0.00018494 13.949 0.00018 0.0061 0.11
ST201 3 0.002351 0.001299 13.949 -0.019 0.023 0.10

Mn GW001 4 0.003075 0.0001931 7.402 0.0015 0.0047 0.060
GW009 4 0.004512 0.0005231 7.402 0.0002 0.0088 0.056
SP024 4 0.1084 0.003620 7.402 0.078 0.138 0.18
ST022 4 0.01263 0.0004611 7.402 0.0088 0.02 0.081
ST023 4 0.005343 0.0004197 7.402 0.002 0.01 0.072
ST044 4 0.007965 0.002153 7.402 -0.010 0.026 0.068
ST048 4 0.03191 0.006919 7.402 -0.025 0.09 0.10
ST049 4 0.08187 0.01932 7.402 -0.078 0.24 0.16
ST101 4 0.07778 0.04697 7.402 -0.31 0.47 0.21
ST201 4 0.002571 0.0001931 7.402 0.0010 0.0042 0.061

Ni GW001 4 -0.001569 0.002172 7.402 -0.020 0.016 0.11
GW009 4 -0.003186 0.002937 7.402 -0.027 0.021 0.11
SP024 4 0.01897 0.002172 7.402 0.0010 0.037 0.13
ST022 4 0.005443 0.001717 7.402 -0.009 0.020 0.11
ST023 4 0.008255 0.001688 7.402 -0.006 0.022 0.11
ST044 4 0.0003500 0.003406 7.402 -0.028 0.029 0.11
ST048 4 0.001303 0.001921 7.402 -0.015 0.017 0.098
ST049 4 -0.002414 0.004345 7.402 -0.038 0.0335 0.10
ST101 4 0.005600 0.005366 7.402 -0.039 0.050 0.12
ST201 4 -0.00002400 0.001035 7.402 -0.009 0.009 0.10

V GW001 4 0.004789 0.005232 7.402 -0.039 0.048 0.083
GW009 4 -0.002660 0.003367 7.402 -0.031 0.025 0.084
SP024 4 0.08422 0.007606 7.402 0.0213 0.147 0.17
ST022 4 0.02161 0.02416 7.402 -0.178 0.222 0.088
ST023 4 0.01873 0.001693 7.402 0.005 0.033 0.084
ST044 4 0.005169 0.003476 7.402 -0.024 0.034 0.094
ST048 4 0.004789 0.003527 7.402 -0.024 0.034 0.081
ST049 4 0.0004814 0.002931 7.402 -0.024 0.025 0.077
ST101 4 0.01333 0.002931 7.402 -0.0109 0.038 0.092
ST201 4 0.01269 0.001479 7.402 0.000 0.025 0.088

TABLE C.15
UI-UC COMPARISONS FOR SEPTEMBER 1998 WATER DATA

xxx

Draft



Analyte Station UI Results UC-Davis Results
n s t((1-0.05)0.1/2;n-1) LPB UPB

Se ST023 3 1.479 0.1483 13.95 -0.91 3.9 1.0
ST101 3 1.142 0.2789 13.95 -3.4 5.6 0.79
ST048 3 0.8605 0.2473 13.95 -3.1 4.8 0.58
ST049 3 0.9446 0.3623 13.95 -4.9 6.8 0.57
SP24 3 78.08 5.932 13.95 -17 170 79
ST044 3 1.932 0.5137 13.95 -6.3 10 1.7
ST022 3 0.6275 0.1405 13.95 -1.6 2.9 1.8
ST201 3 0.3265 0.1898 13.95 -2.7 3.4 0.42

Cd ST023 4 2.023 0.3223 7.40 -0.64 4.7 2.3
ST101 4 5.598 3.391 7.40 -22 34 6.1
ST048 4 2.994 0.5668 7.40 -1.7 7.7 4.3
ST049 4 3.560 0.5845 7.40 -1.3 8.4 6.1
SP24 4 33.24 0.6231 7.40 28 38 36
ST044 4 6.960 1.381 7.40 -4.5 18 9.8
ST022 4 2.265 1.381 7.40 -9.2 14 3.5
ST201 4 1.564 0.1079 7.40 0.67 2.5 2.5

Mn ST023 4 302.0 25.78 7.40 89 520 310
ST101 4 1369 114.3 7.40 420 2300 1300
ST048 4 740.3 75.01 7.40 120 1400 660
ST049 4 1846 367.0 7.40 -1200 4900 1500
SP24 4 394.8 12.98 7.40 290 500 410
ST044 4 429.6 58.24 7.40 -52 910 330
ST022 4 459.3 241.8 7.40 -1500 2500 350
ST201 4 155.1 18.83 7.40 -0.74 310 170

Ni ST023 4 31.50 11.30 7.40 -62 130 18
ST101 4 49.18 8.397 7.40 -20 120 41
ST048 4 62.15 10.51 7.40 -25 150 43
ST049 4 38.05 13.98 7.40 -78 150 37
SP24 4 299.5 5.239 7.40 260 340 290
ST044 4 41.85 23.25 7.40 -150 230 53
ST022 4 16.57 3.258 7.40 -10 44 17
ST201 4 34.91 4.278 7.40 -0.49 70 24

V ST023 4 24.06 2.045 7.40 7.1 41 12
ST101 4 40.26 1.845 7.40 25 56 24
ST048 4 32.16 3.459 7.40 3.5 61 19
ST049 4 48.91 5.943 7.40 -0.27 98 31
SP24 4 404.7 10.34 7.40 320 490 230
ST044 4 84.97 21.46 7.40 -93 260 63
ST022 4 25.81 2.732 7.40 3.2 48 12
ST201 4 25.68 1.845 7.40 10 41 15

Zn ST023 4 33.92 3.232 7.40 7.2 61 32
ST101 4 126.4 5.197 7.40 83 170 100
ST048 4 80.17 6.519 7.40 26 130 70
ST049 4 85.11 17.61 7.40 -61 230 71
SP24 4 1339 14.95 7.40 1200 1500 1300
ST044 4 122.5 25.24 7.40 -86 330 93
ST022 4 44.57 4.976 7.40 3.4 86 51
ST201 4 23.26 10.13 7.40 -61 110 36

TABLE C.16
UI-UC COMPARISONS FOR 1998 SEDIMENT SAMPLING DATA

1 Shaded areas indicate UC-Davis values outside of UI prediction intervals

xxxx

Draft



Analyte Station UI Results UC-Davis Results
n s t((1-0.05)0.1/2;n-1) LPB UPB

Se WD074 4 8.830 0.8929 7.402 1.4 16 10
WD080 4 83.46 52.57 7.402 -350 520 67
BB001 4 4.046 0.3935 7.402 0.79 7.3 4
WD075 4 29.89 8.803 7.402 -43 100 23
BB003 4 1.137 0.1260 7.402 0.094 2.2 1.4
WD031 4 19.42 5.668 7.402 -27 66 23
WD034 4 36.37 30.97 7.402 -220 290 18

Cd WD074 4 31.72 1.275 7.402 21 42 39
WD080 4 34.25 3.912 7.402 1.9 67 56
BB001 4 7.609 0.9228 7.402 -0.028 15 11
WD075 4 34.00 3.308 7.402 6.6 61 38
BB003 4 5.900 0.1724 7.402 4.5 7.3 7.6
WD031 4 54.51 5.928 7.402 5.4 100 64
WD034 4 34.00 20.02 7.402 -130 200 48

Fe WD074 4 12,580 2,663 7.402 -9,500 35,000 17,000
WD080 4 13,180 4,706 7.402 -26,000 52,000 14,000
BB001 4 9,251 2,126 7.402 -8,300 27,000 17,000
WD075 4 9,841 7,812 7.402 -55,000 74,000 18,000
BB003 4 11,350 2,399 7.402 -8,500 31,000 14,000
WD031 4 13,800 996.0 7.402 5,600 22,000 13,000
WD034 4 16,920 1,309 7.402 6,100 28,000 18,000

Mn WD074 4 354.2 27.60 7.402 130 580 330
WD080 4 281.5 20.86 7.402 110 450 43
BB001 4 767.5 53.03 7.402 330 1,200 52
WD075 4 296.5 101.2 7.402 -540 1,100 42
BB003 4 1634 95.94 7.402 840 2,400 52
WD031 4 127.4 37.13 7.402 -180 440 49
WD034 4 329.1 155.8 7.402 -960 1,600 54

Ni WD074 4 144.9 10.10 7.402 61 230 160
WD080 4 213.0 87.00 7.402 -510 930 290
BB001 4 47.42 2.403 7.402 28 67 50
WD075 4 113.4 74.33 7.402 -500 730 330
BB003 4 66.73 2.896 7.402 43 91 77
WD031 4 182.7 34.36 7.402 -100 470 190
WD034 4 112.8 22.48 7.402 -73 300 220

V WD074 4 272.3 27.03 7.402 49 500 270
WD080 4 303.1 93.98 7.402 -480 1,100 450
BB001 4 55.66 25.31 7.402 -150 270 43
WD075 4 143.3 65.68 7.402 -400 690 260
BB003 4 57.72 2.570 7.402 36 79 34
WD031 4 621.8 99.09 7.402 -200 1,400 430
WD034 4 303.1 168.40 7.402 -1,100 1,700 460

Zn WD074 4 690.6 26.55 7.402 470 910 720
WD080 4 1,202 144.3 7.402 7.8 2,400 1,300
BB001 4 254.0 24.73 7.402 49 460 250
WD075 4 1364 100.9 7.402 530 2,200 1,400
BB003 4 299.4 10.09 7.402 220 380 310
WD031 4 1,019 145.9 7.402 -190 2,200 940
WD034 4 501 122.4 7.402 -510 1,500 810

TABLE C.17
UI-UC COMPARISONS FOR 1998 SOIL SAMPLING DATA

1 Shaded areas indicate UC-Davis values outside of UI prediction intervals

xxxxx

Draft



Analyte Station UI Results UC-Davis Results
n s t((1-0.05)0.1/2;n-1) LPB UPB

Se WD074 4 6.114 4.181 7.402 -28 41 3.6
WD080 4 44.12 15.43 7.402 -84 172 11
BB001 4 0.2277 0.0593 7.402 -0.26 0.72 0.25
WD075 4 8.392 5.220 7.402 -35 52 24
BB003 4 0.02613 0.02865 7.402 -0.21 0.26 0.20
WD031 4 3.477 0.8592 7.402 -3.6 11 5.5
WD034 4 26.61 21.78 7.402 -154 207 22

Cd WD074 4 3.446 2.036 7.402 -13 20 1.3
WD080 4 1.178 0.8282 7.402 -5.7 8.0 1.0
BB001 4 0.9704 0.8178 7.402 -5.8 7.7 1.0
WD075 4 2.135 0.4663 7.402 -1.7 6.0 1.9
BB003 4 0.6668 0.9808 7.402 -7.5 8.8 0.0039
WD031 4 2.269 0.4814 7.402 -1.7 6.3 8.1
WD034 4 2.483 0.9177 7.402 -5.1 10 3.6

Fe WD074 4 83.06 23.49 7.402 -110 280 130
WD080 4 40.96 6.147 7.402 -9.9 92 37
BB001 4 37.00 10.58 7.402 -51 130 68
WD075 4 88.86 42.07 7.402 -260 440 83
BB003 4 48.61 6.34 7.402 -3.9 100 73
WD031 4 48.48 8.012 7.402 -18 120 67
WD034 4 81.47 27.51 7.402 -150 310 64

Mn WD074 4 47.27 26.08 7.402 -170 260 49
WD080 4 24.20 8.568 7.402 -47 95 28
BB001 4 62.56 27.38 7.402 -160 290 54
WD075 4 32.67 15.73 7.402 -98 160 35
BB003 4 73.96 34.36 7.402 -210 360 36
WD031 4 23.94 1.770 7.402 9 39 32
WD034 4 46.23 10.24 7.402 -39 130 33

Ni WD074 4 3.203 1.150 7.402 -6.3 13 3.3
WD080 4 5.227 4.009 7.402 -28 38 6.8
BB001 4 1.394 0.3300 7.402 -1.3 4.1 2.4
WD075 4 9.862 2.218 7.402 -8.5 28 18
BB003 4 1.451 0.4721 7.402 -2.5 5.4 1.2
WD031 4 2.959 2.218 7.402 -15 21 2.5
WD034 4 3.535 1.423 7.402 -8.2 15 5.3

V WD074 4 0.8341 0.4370 7.402 -2.8 4.5 1.9
WD080 4 0.2803 0.1803 7.402 -1.2 1.8 0.47
BB001 4 0.1443 0.04639 7.402 -0.24 0.53 0.45
WD075 4 1.326 0.9439 7.402 -6.5 9.1 1.4
BB003 4 0.06166 0.1992 7.402 -1.6 1.7 0.61
WD031 4 1.116 0.2919 7.402 -1.3 3.5 1.0
WD034 4 1.064 0.2773 7.402 -1.2 3.4 1.0

Zn WD074 4 60.24 23.21 7.402 -130 250 54
WD080 4 74.04 52.76 7.402 -360 510 77
BB001 4 37.71 5.894 7.402 -11 86 47
WD075 4 111.5 18.52 7.402 -42 270 100
BB003 4 50.00 7.709 7.402 -14 110 28
WD031 4 96.28 22.52 7.402 -90 280 92
WD034 4 74.81 6.998 7.402 17 130 54

TABLE C.18
UI-UC COMPARISONS FOR MAY 1998 VEGETATION DATA

1Shaded areas indicate UC-Davis values outside of UI prediction intervals

x

Draft



Analyte Station UI Results UC-Davis Results
n s t((1-0.05)0.1/2;n-1) LPB UPB

Zn GW001 4 0.006255 0.0004037 7.402 0.0029 0.010 -0.0003
GW009 4 0.01711 0.001704 7.402 0.00 0.03 -0.0014
SP024 4 0.04361 0.006247 7.402 -0.008 0.10 0.048
ST022 4 0.006391 0.0003901 7.402 0.0032 0.010 -0.0019
ST023 4 -0.002126 0.0004936 7.402 -0.0062 0.002 -0.0044
ST044 4 0.004759 0.002190 7.402 -0.0134 0.0229 -0.0003
ST048 4 0.005019 0.001660 7.402 -0.009 0.019 -0.0039
ST049 4 0.007664 0.0006917 7.402 0.002 0.0134 -0.0024
ST101 4 -0.003251 0.001721 7.402 -0.017 0.011 -0.0029
ST201 4 0.002893 0.0006409 7.402 -0.002 0.008 -0.0024

(CONTINUED)

1 Shaded areas indicate UC-Davis values outside of UI prediction intervals

TABLE C.15
UI-UC COMPARISONS FOR SEPTEMBER 1998 WATER DATA

x
xx

Draft



Analyte Station UI Results UC-Davis Results
n s t((1-0.05)0.1/2;n-1) LPB UPB

Zn ST044 5 -0.0003430 0.0005524 5.567 -0.0037 0.0030 -0.024
GW001 4 0.002715 0.001501 7.402 -0.0097 0.015 0.045
GW011 5 0.008112 0.01712 5.567 -0.10 0.11 -0.014
ST048 5 -0.004700 0.002846 5.567 -0.022 0.013 -0.016
ST049 5 -0.005607 0.001214 5.567 -0.013 0.0018 -0.014
ST101 5 -0.004590 0.005089 5.567 -0.036 0.026 -0.024
ST201 5 -0.006654 0.002684 5.567 -0.023 0.010 -0.015
ST022 5 -0.0000837 0.001716 5.567 -0.011 0.010 -0.011
ST001 5 0.001172 0.0009809 5.567 -0.0048 0.0072 -0.014
SP024 5 0.05196 0.01605 5.567 -0.046 0.15 0.019

Ca ST044 5 68.31 0.2691 5.567 67 70 75
GW001 4 60.17 2.150 7.402 42 78 63
GW011 5 50.19 0.4387 5.567 48 53 49
ST048 5 50.66 2.803 5.567 34 68 51
ST049 5 43.40 0.4027 5.567 41 46 47
ST101 5 73.84 0.8667 5.567 69 79 73
ST201 5 87.67 1.391 5.567 79 96 91
ST022 5 60.31 1.246 5.567 53 68 64
ST001 5 103.1 4.212 5.567 77 130 110
SP024 5 62.42 0.4159 5.567 60 65 64

Mg ST044 5 20.11 0.2111 5.567 19 21 20
GW001 4 12.06 0.2859 7.402 9.7 14 11
GW011 5 24.81 0.2469 5.567 23 26 19
ST048 5 10.92 0.7518 5.567 6.3 16 9.1
ST049 5 9.963 0.09993 5.567 9.4 11 8.8
ST101 5 14.60 0.1376 5.567 14 15 13
ST201 5 26.60 1.061 5.567 20 33 23
ST022 5 13.17 0.2283 5.567 12 15 11
ST001 5 32.23 1.214 5.567 25 40 29
SP024 5 36.41 0.2639 5.567 35 38 35

1Shaded areas indicate UC-Davis values outside of UI prediction intervals

(CONTINUED)

TABLE C.14
UI-UC COMPARISONS FOR MAY 1998 WATER DATA

xx

Draft
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APPENDIX D –  VALIDATED WATER, SEDIMENT
AND FISH DATA

MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT Appendices



Station

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.), mg/kg Fish (Sept.), mg/kg

PW001 FMC Office Well 5.2 2.9 not applicable not applicable

PW002 Huntzeker Well 6.8 1.2 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 4.3 2.9 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 8.4 7.2 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 5.8 4.6 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 2.8 3.1 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 3.4 4.2 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 5.3 4.8 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 4.7 sample not reported not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 6.2 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 6.0 sample not reported not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 4.5 sample not reported not applicable not applicable

PW014 Rasmussen Ridge Mine House Well sample not reported 7.4 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 4.7 7.3 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 4.8 4.3 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 8.5 8.8 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable

PW019 Enoch Valley Shop/Office Well 3.5 4.0 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 3.6 4.1 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 7.8 7.6 not applicable not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 9.1 4.9 not applicable not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 8.6 station was dry not applicable not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 5.6 station was dry not applicable not applicable

DS015 Conda Mine West Limb Waste Dump Seep sample not reported 9.2 not applicable not applicable

FD001 Conda Mine French Drain 9.1 3.0 not applicable not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 7.4 4.2 not applicable not applicable

MF001 Central Farmers Plant Thickener 11 10 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 9.5 11.0 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 11 9.1 not applicable not applicable

MP032 Smoky Canyon Mine A Pit Pond 9.9 6.8 not applicable not applicable

SP011 Ballard Mine Upper Elk Pond 8.2 station was dry not applicable not applicable

SP024 Enoch Valley Mine North Pond 9.1 7.9 not applicable not applicable

SP025 Gay Mine W Pit Pond 12 8.1 not applicable not applicable

SP026 Gay Mine Z Pit Pond 9.2 8.6 not applicable not applicable
SP027 Gay Mine JD Pit Pond 9.0 9.2 not applicable not applicable

Calibrated Instrument Readings 1

Waste Rock Dump Seeps

French Drains

Miscellaneous Facilities

Stock Ponds

TABLE D.1
DISSOLVED OXYGEN RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING

 

Wells

Appendix D-1



Station

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.), mg/kg Fish (Sept.), mg/kg

ST001 Portneuf River, below Bakers Creek 8.4 9.2 not applicable not applicable

ST004 Portneuf River, above U Creek 9.8 9.3 not applicable not applicable

ST013 Ross Fork, below Danielson Creek 10 8.5 not applicable not applicable

ST015 Ross Fork, above South 40 of Gay Mine 8.5 8.7 not applicable not applicable

ST019 Blackfoot River, below Ballard Creek 9.2 8.4 not applicable not applicable

ST020 Blackfoot River, below State Land Creek 9.1 11 not applicable not applicable

ST022 Blackfoot River, below Wooley Valley Creek 8.1 8.5 not applicable not applicable

ST023 Blackfoot River, below Dry Valley Creek 9.6 9.5 not applicable not applicable

ST024 Blackfoot River, above Dry Valley Creek 9.2 10 not applicable not applicable

ST026 Blackfoot River, above Wooley Range Ridge Creek 8.8 8.8 not applicable not applicable

ST229 Blackfoot River, below Spring Creek 9.4 7.9 not applicable not applicable

ST031 Lincoln Creek, below Dry Hollow Creek 9.4 6.2 not applicable not applicable

ST033 Lincoln Creek, above North Limb of Gay Mine 9.3 9.0 not applicable not applicable

ST042 Grizzly Creek, below Phosphoria Formation outcrop 9.4 6.5 not applicable not applicable

ST043 Little Blackfoot River, below Long Valley Creek 8.4 9.9 not applicable not applicable

ST044 Little Blackfoot River, below Henry Mine 9.3 8.2 not applicable not applicable

ST046 Little Blackfoot River, below Enoch Valley Creek 9.2 7.8 not applicable not applicable

ST047 Little Blackfoot River, above Enoch Valley Creek 11 5.6 not applicable not applicable

ST048 Little Blackfoot River, below Reese Creek 9.0 7.9 not applicable not applicable

ST049 Little Blackfoot River, above Reese Creek 8.9 7.1 not applicable not applicable

ST071 State Land Creek, below tributaries 8.9 8.4 not applicable not applicable

ST076 Trail Creek, above Blackfoot River 7.4 8.6 not applicable not applicable

ST078 Trail Creek, above Camp G Creek 9.7 8.9 not applicable not applicable

ST097 Slug Creek, below Goodheart Creek 9.2 10 not applicable not applicable

ST098 Slug Creek, above Goodheart Creek 8.9 9.7 not applicable not applicable

ST100 Slug Creek, above Dry Basin Creek 9.6 8.1 not applicable not applicable

ST101 Caldwell Creek, below Phosphoria Formation outcrop 9.4 8.5 not applicable not applicable

ST113 Dry Valley Creek, above Blackfoot River 8.6 9.8 not applicable not applicable

ST129 Angus Creek, below Wooley Valley Mine 10 12 not applicable not applicable

ST131 Rasmussen Creek, above Angus Creek 7.7 10 not applicable not applicable

ST132 Angus Creek, above No Name Creek2 8.3 10 not applicable not applicable

ST137 No Name, above Angus Creek2 10 station was dry not applicable not applicable

ST149 East Mill Creek, above Spring Creek on north fork 9.1 ST227 sampled instead not applicable not applicable

ST150 East Mill Creek, above Spring Creek on south fork 9.4 ST227 sampled instead not applicable not applicable

ST227 East Mill Creek, at fish sampling reach station not yet established 8.5 not applicable not applicable

ST152 Diamond Creek, below Kendall Creek 9.9 8.3 not applicable not applicable

ST153 Diamond Creek, above Kendall Creek 10 8.5 not applicable not applicable

ST155 Lanes Creek, below 6500 Feet Creek 7.6 8.6 not applicable not applicable
ST156 Lanes Creek, below Sheep Creek 11 9.5 not applicable not applicable

Calibrated Instrument Readings 1

TABLE D.1
DISSOLVED OXYGEN RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING

(CONTINUED)

 

Streams

Appendix D-2



Station

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.), mg/kg Fish (Sept.), mg/kg

ST161 Sheep Creek, above Lanes Creek 7.1 10 not applicable not applicable

ST162 Sheep Creek, below West Fork Sheep Creek 10 8.3 not applicable not applicable

ST163 Sheep Creek, above West Fork Sheep Creek 10 8.2 not applicable not applicable

ST173 Smoky Creek, below Smoky Canyon Mine 8.6 7.7 not applicable not applicable

ST174 Smoky Creek, above activity at Smoky Canyon Mine 9.9 8.8 not applicable not applicable

ST176 Roberts Creek, above tailings ponds 8.6 7.8 not applicable not applicable

ST183 Sage Creek, below Smoky Canyon Mine 10 8.8 not applicable not applicable

ST184 Sage Creek, above Smoky Canyon Mine 9.8 8.7 not applicable not applicable

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 9.9 7.6 not applicable not applicable

ST187 North Fork Sage Creek, below Pole Creek 7.7 8.5 not applicable not applicable

ST188 North Fork Sage Creek, above Pole Creek 8.4 6.7 not applicable not applicable

ST193 South Fork Deer Creek station snow-covered 8.6 not applicable not applicable

ST196 Georgetown Creek, below irrigation diversion dam 9.0 8.9 not applicable not applicable

ST200 Georgetown Creek, above Georgetown Canyon Mine 9.9 station was dry not applicable not applicable

ST201 Right Hand Fork, below Georgetown Canyon Mine 8.5 8.6 not applicable not applicable

ST202 Right Hand Fork, above Georgetown Canyon Mine 9.1 8.8 not applicable not applicable

ST218 Formation Creek, headwaters 2.8 8.2 not applicable not applicable

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 6.7 not applicable not applicable

TP001 Wooley Valley Mine Tailings Pond #1 9.6 10 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 11 9.5 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 8.8 10 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 8.6 7.8 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 8.9 8.6 not applicable not applicable
1Instruments Calibrated in the Field
2Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.

Streams, Continued

Calibrated Instrument Readings 1

Tailings Ponds

TABLE D.1
DISSOLVED OXYGEN RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING

(CONTINUED)
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Station

Water (May), mV Water (Sept.), mV Sediment (Sept.), mV Fish (Sept.), mV

PW001 FMC Office Well 240 200 not applicable not applicable

PW002 Huntzeker Well 110 110 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 230 130 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 240 150 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 240 160 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 -54 sample nor reported not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 73 sample not reported not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 79 140 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 230 sample not reported not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 260 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 78 sample not reported not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 180 sample not reported not applicable not applicable

PW014 Rasmussen Ridge Mine House Well sample not reported sample not reported not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 120 sample not reported not applicable not applicable

PW016 Conda Mine Water Supply Well #11 260 180 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 210 200 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable

PW019 Enoch Valley Shop/Office Well 40 -2 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 32 230 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 260 190 not applicable not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 310 sample not reported not applicable not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 250 station was dry not applicable not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 300 station was dry not applicable not applicable

DS015 Conda Mine West Limb Waste Dump Seep sample not reported 250 not applicable not applicable

FD001 Conda Mine French Drain 210 -34 not applicable not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 210 280 not applicable not applicable

MF001 Central Farmers Plant Thickener 230 sample not reported not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 180 54 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 230 120 not applicable not applicable

MP032 Smoky Canyon Mine A Pit Pond 230 210 not applicable not applicable

SP011 Ballard Mine Upper Elk Pond 210 station was dry not applicable not applicable

SP024 Enoch Valley Mine North Pond 240 150 not applicable not applicable

SP025 Gay Mine W Pit Pond 190 sample not reported not applicable not applicable

SP026 Gay Mine Z Pit Pond 190 sample not reported not applicable not applicable
SP027 Gay Mine JD Pit Pond 210 sample not reported not applicable not applicable

Stock Ponds

Miscellaneous Facilities

French Drains

Waste Rock Dump Seeps

TABLE D.2
OXYGEN REDUCING POTENTIAL (ORP) RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING

 

Wells

Calibrated Instrument Readings 1
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Station

Water (May), mV Water (Sept.), mV Sediment (Sept.), mV Fish (Sept.), mV

ST001 Portneuf River, below Bakers Creek 190 sample not reported not applicable not applicable

ST004 Portneuf River, above U Creek 170 sample not reported not applicable not applicable

ST013 Ross Fork, below Danielson Creek 190 sample not reported not applicable not applicable

ST015 Ross Fork, above South 40 of Gay Mine 210 sample not reported not applicable not applicable

ST019 Blackfoot River, below Ballard Creek 270 150 not applicable not applicable

ST020 Blackfoot River, below State Land Creek 280 sample not reported not applicable not applicable

ST022 Blackfoot River, below Wooley Valley Creek 270 170 not applicable not applicable

ST023 Blackfoot River, below Dry Valley Creek 230 140 not applicable not applicable

ST024 Blackfoot River, above Dry Valley Creek 260 130 not applicable not applicable

ST026 Blackfoot River, above Wooley Range Ridge Creek 280 140 not applicable not applicable

ST229 Blackfoot River, below Spring Creek 310 150 not applicable not applicable

ST031 Lincoln Creek, below Dry Hollow Creek 190 sample not reported not applicable not applicable

ST033 Lincoln Creek, above North Limb of Gay Mine 200 sample not reported not applicable not applicable

ST042 Grizzly Creek, below Phosphoria Formation outcrop 220 100 not applicable not applicable

ST043 Little Blackfoot River, below Long Valley Creek 190 180 not applicable not applicable

ST044 Little Blackfoot River, below Henry Mine 210 72 not applicable not applicable

ST046 Little Blackfoot River, below Enoch Valley Creek 31 160 not applicable not applicable

ST047 Little Blackfoot River, above Enoch Valley Creek 140 160 not applicable not applicable

ST048 Little Blackfoot River, below Reese Creek 280 210 not applicable not applicable

ST049 Little Blackfoot River, above Reese Creek 240 160 not applicable not applicable

ST071 State Land Creek, below tributaries 310 120 not applicable not applicable

ST076 Trail Creek, above Blackfoot River 20 170 not applicable not applicable

ST078 Trail Creek, above Camp G Creek 210 220 not applicable not applicable

ST097 Slug Creek, below Goodheart Creek 210 -44 not applicable not applicable

ST098 Slug Creek, above Goodheart Creek 200 -77 not applicable not applicable

ST100 Slug Creek, above Dry Basin Creek 200 -51 not applicable not applicable

ST101 Caldwell Creek, below Phosphoria Formation outcrop 210 140 not applicable not applicable

ST113 Dry Valley Creek, above Blackfoot River 250 140 not applicable not applicable

ST129 Angus Creek, below Wooley Valley Mine 270 180 not applicable not applicable

ST131 Rasmussen Creek, above Angus Creek 190 130 not applicable not applicable

ST132 Angus Creek, above No Name Creek2 140 160 not applicable not applicable

ST137 No Name, above Angus Creek2 75 station was dry not applicable not applicable

ST149 East Mill Creek, above Spring Creek on north fork 300 ST227 sampled instead not applicable not applicable

ST150 East Mill Creek, above Spring Creek on south fork 280 ST227 sampled instead not applicable not applicable

ST227 East Mill Creek, at fish sampling reach station not yet established 180 not applicable not applicable

ST152 Diamond Creek, below Kendall Creek 320 150 not applicable not applicable

ST153 Diamond Creek, above Kendall Creek 260 230 not applicable not applicable

ST155 Lanes Creek, below 6500 Feet Creek 220 92 not applicable not applicable
ST156 Lanes Creek, below Sheep Creek 230 110 not applicable not applicable

Streams

TABLE D.2

Calibrated Instrument Readings 1
(CONTINUED)
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Station

Water (May), mV Water (Sept.), mV Sediment (Sept.), mV Fish (Sept.), mV

ST161 Sheep Creek, above Lanes Creek 240 140 not applicable not applicable

ST162 Sheep Creek, below West Fork Sheep Creek 180 110 not applicable not applicable

ST163 Sheep Creek, above West Fork Sheep Creek 170 130 not applicable not applicable

ST173 Smoky Creek, below Smoky Canyon Mine 230 190 not applicable not applicable

ST174 Smoky Creek, above activity at Smoky Canyon Mine 210 150 not applicable not applicable

ST176 Roberts Creek, above tailings ponds 240 170 not applicable not applicable

ST183 Sage Creek, below Smoky Canyon Mine 100 180 not applicable not applicable

ST184 Sage Creek, above Smoky Canyon Mine 240 140 not applicable not applicable

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 290 150 not applicable not applicable

ST187 North Fork Sage Creek, below Pole Creek 150 210 not applicable not applicable

ST188 North Fork Sage Creek, above Pole Creek 220 170 not applicable not applicable

ST193 South Fork Deer Creek station snow-covered sample not reported not applicable not applicable

ST196 Georgetown Creek, below irrigation diversion dam 230 sample not reported not applicable not applicable

ST200 Georgetown Creek, above Georgetown Canyon Mine 220 station was dry not applicable not applicable

ST201 Right Hand Fork, below Georgetown Canyon Mine 220 sample not reported not applicable not applicable

ST202 Right Hand Fork, above Georgetown Canyon Mine 210 sample not reported not applicable not applicable

ST218 Formation Creek, headwaters 310 sample not reported not applicable not applicable

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 190 not applicable not applicable

TP001 Wooley Valley Mine Tailings Pond #1 250 sample not reported not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 230 sample not reported not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 270 sample not reported not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 190 190 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 200 190 not applicable not applicable
A

2Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.

Streams, Continued

Tailings Ponds

TABLE D.2
OXYGEN REDUCING POTENTIAL (ORP) RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING
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Calibrated Instrument Readings 1

 Appendix D-6



Station

Water (May), std. units Water (Sept.), std. units Sediment (Sept.), std. units Fish (Sept.), std. units

PW001 FMC Office Well 7.7 7.4 not applicable not applicable

PW002 Huntzeker Well 7.5 7.6 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 7.1 7.3 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 7.1 7.4 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 7.7 10 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 7.9 7.8 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 8.1 7.8 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 7.7 pH not reported not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 7.9 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 8.0 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 7.8 not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 7.4 not applicable not applicable

PW014 Rasmussen Ridge Mine House Well sample not reported 7.6 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 7.7 7.5 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 6.8 7.6 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 7.7 7.8 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable

PW019 Enoch Valley Shop/Office Well 7.5 8.0 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 7.0 7.5 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 7.3 6.7 7.3 not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 7.6 7.6 7.2 not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 6.9 station was dry 7.2 not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 6.9 station was dry 7.2 not applicable

DS015 Conda Mine West Limb Waste Dump Seep sample not reported 7.2 7.2 not applicable

FD001 Conda Mine French Drain 7.6 7.7 7.7 not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 7.6 7.2 7.2 not applicable

MF001 Central Farmers Plant Thickener 7.2 9.1 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 8.1 11 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 9.1 9.6 7.3 not applicable

MP032 Smoky Canyon Mine A Pit Pond 8.5 8.6 7.5 not applicable

SP011 Ballard Mine Upper Elk Pond 9.1 station was dry 7.6 not applicable

SP024 Enoch Valley Mine North Pond 9.4 8.9 7.5 not applicable

SP025 Gay Mine W Pit Pond 8.4 8.6 7.6 not applicable

SP026 Gay Mine Z Pit Pond 8.8 10 7.2 not applicable
SP027 Gay Mine JD Pit Pond 8.6 8.4 7.7 not applicable

Stock Ponds

TABLE D.3
 pH RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING

 

Wells
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Waste Rock Dump Seeps
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Station

Water (May), std. units Water (Sept.), std. units Sediment (Sept.), std. units Fish (Sept.), std. units

ST001 Portneuf River, below Bakers Creek 8.4 8.5 7.7 not applicable

ST004 Portneuf River, above U Creek 8.6 8.6 7.6 not applicable

ST013 Ross Fork, below Danielson Creek 8.5 8.4 6.2 not applicable

ST015 Ross Fork, above South 40 of Gay Mine 8.4 8.4 7.7 not applicable

ST019 Blackfoot River, below Ballard Creek 8.1 7.8 7.7 not applicable

ST020 Blackfoot River, below State Land Creek 8.0 8.6 8.0 not applicable

ST022 Blackfoot River, below Wooley Valley Creek 8.6 8.4 7.6 not applicable

ST023 Blackfoot River, below Dry Valley Creek 8.2 7.8 7.9 not applicable

ST024 Blackfoot River, above Dry Valley Creek 8.3 7.7 7.9 not applicable

ST026 Blackfoot River, above Wooley Range Ridge Creek 8.9 8.5 7.9 not applicable

ST229 Blackfoot River, below Spring Creek 8.5 8.1 7.9 not applicable

ST031 Lincoln Creek, below Dry Hollow Creek 8.5 7.4 7.5 not applicable

ST033 Lincoln Creek, above North Limb of Gay Mine 8.5 7.7 7.8 not applicable

ST042 Grizzly Creek, below Phosphoria Formation outcrop 7.1 7.2 7.8 not applicable

ST043 Little Blackfoot River, below Long Valley Creek 7.7 7.0 7.5 not applicable

ST044 Little Blackfoot River, below Henry Mine 8.2 8.3 7.6 not applicable

ST046 Little Blackfoot River, below Enoch Valley Creek 7.9 6.1 7.4 not applicable

ST047 Little Blackfoot River, above Enoch Valley Creek 7.9 7.6 7.1 not applicable

ST048 Little Blackfoot River, below Reese Creek 8.6 8.2 7.6 not applicable

ST049 Little Blackfoot River, above Reese Creek 8.5 8.1 7.5 not applicable

ST071 State Land Creek, below tributaries 7.8 8.1 6.5 not applicable

ST076 Trail Creek, above Blackfoot River 7.9 7.5 7.3 not applicable

ST078 Trail Creek, above Camp G Creek 7.9 7.7 7.7 not applicable

ST097 Slug Creek, below Goodheart Creek 8.0 7.8 6.4 not applicable

ST098 Slug Creek, above Goodheart Creek 8.2 8.5 7.4 not applicable

ST100 Slug Creek, above Dry Basin Creek 8.3 8.1 7.1 not applicable

ST101 Caldwell Creek, below Phosphoria Formation outcrop 8.4 8.3 7.6 not applicable

ST113 Dry Valley Creek, above Blackfoot River 7.8 8.4 7.4 not applicable

ST129 Angus Creek, below Wooley Valley Mine 8.3 8.5 7.6 not applicable

ST131 Rasmussen Creek, above Angus Creek 7.7 8.1 7.1 not applicable

ST132 Angus Creek, above No Name Creek2 8.2 8.5 7.3 not applicable

ST137 No Name, above Angus Creek2 8.1 station was dry 7.4 not applicable

ST149 East Mill Creek, above Spring Creek on north fork 8.5 ST227 sampled instead SWST227 sampled instead not applicable

ST150 East Mill Creek, above Spring Creek on south fork 8.6 ST227 sampled instead SWST227 sampled instead not applicable

ST227 East Mill Creek, at fish sampling reach station not yet established 8.6 8.0 not applicable

ST152 Diamond Creek, below Kendall Creek 8.6 8.5 7.5 not applicable

ST153 Diamond Creek, above Kendall Creek 8.5 8.3 8.0 not applicable

ST155 Lanes Creek, below 6500 Feet Creek 7.9 8.1 8.0 not applicable
ST156 Lanes Creek, below Sheep Creek 7.2 8.6 7.8 not applicable

Calibrated Instrument Readings 1 Field-and-Lab-QA-Adjusted Concentration 1

TABLE D.3
 pH RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING

(CONTINUED)
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Station

Water (May), std. units Water (Sept.), std. units Sediment (Sept.), std. units Fish (Sept.), std. units

ST161 Sheep Creek, above Lanes Creek 7.7 8.8 7.8 not applicable

ST162 Sheep Creek, below West Fork Sheep Creek 8.6 8.7 7.8 not applicable

ST163 Sheep Creek, above West Fork Sheep Creek 8.6 8.8 8.0 not applicable

ST173 Smoky Creek, below Smoky Canyon Mine 8.5 8.5 7.5 not applicable

ST174 Smoky Creek, above activity at Smoky Canyon Mine 8.1 8.6 7.5 not applicable

ST176 Roberts Creek, above tailings ponds 8.4 8.3 7.5 not applicable

ST183 Sage Creek, below Smoky Canyon Mine 8.8 8.6 7.8 not applicable

ST184 Sage Creek, above Smoky Canyon Mine 8.7 8.3 7.8 not applicable

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 9.3 8.6 8.1 not applicable

ST187 North Fork Sage Creek, below Pole Creek 8.1 8.3 7.6 not applicable

ST188 North Fork Sage Creek, above Pole Creek 8.1 8.2 7.4 not applicable

ST193 South Fork Deer Creek station snow-covered 8.4 7.8 not applicable

ST196 Georgetown Creek, below irrigation diversion dam 8.4 8.5 7.8 not applicable

ST200 Georgetown Creek, above Georgetown Canyon Mine 7.8 station was dry 7.6 not applicable

ST201 Right Hand Fork, below Georgetown Canyon Mine 8.0 7.8 7.9 not applicable

ST202 Right Hand Fork, above Georgetown Canyon Mine 8.4 8.6 7.8 not applicable

ST218 Formation Creek, headwaters 6.6 7.4 no pH reported not applicable

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 8.0 8.0 not applicable

TP001 Wooley Valley Mine Tailings Pond #1 9.6 11 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 9.6 9.9 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 8.5 11 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 8.6 8.6 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 8.7 8.7 not applicable not applicable
1Instruments used for water pH calibrated in field for each sample, sediment pH is adjusted for lab standards.
2Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
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Station

Water (May), uS/cm Water (Sept.), uS/cm Sediment (Sept.), uS/cm Fish (Sept.), uS/cm

PW001 FMC Office Well 350 480 not applicable not applicable

PW002 Huntzeker Well 660 670 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 970 610 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 810 810 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 370 470 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 380 400 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 280 320 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 370 330 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 350 sample not reported not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 330 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 350 sample not reported not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 420 sample not reported not applicable not applicable

PW014 Rasmussen Ridge Mine House Well sample not reported 440 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 380 430 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 450 620 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 440 450 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable

PW019 Enoch Valley Shop/Office Well 400 420 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 400 420 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 640 500 not applicable not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 810 840 not applicable not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 550 station was dry not applicable not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep sample not reported station was dry not applicable not applicable

DS015 Conda Mine West Limb Waste Dump Seep sample not reported 3200 not applicable not applicable

FD001 Conda Mine French Drain 810 840 not applicable not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 800 1100 not applicable not applicable

MF001 Central Farmers Plant Thickener 130 160 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 320 410 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 210 240 not applicable not applicable

MP032 Smoky Canyon Mine A Pit Pond 340 420 not applicable not applicable

SP011 Ballard Mine Upper Elk Pond 180 station was dry not applicable not applicable

SP024 Enoch Valley Mine North Pond 520 790 not applicable not applicable

SP025 Gay Mine W Pit Pond 510 690 not applicable not applicable

SP026 Gay Mine Z Pit Pond 690 720 not applicable not applicable
SP027 Gay Mine JD Pit Pond 1000 1100 not applicable not applicable

Calibrated Instrument Readings 1

Waste Rock Dump Seeps

French Drains

Miscellaneous Facilities

Stock Ponds

TABLE D.4
 SPECIFIC CONDUCTIVITY RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING

 

Wells

Appendix D-10



Station

Water (May), uS/cm Water (Sept.), uS/cm Sediment (Sept.), uS/cm Fish (Sept.), uS/cm

ST001 Portneuf River, below Bakers Creek 590 820 not applicable not applicable

ST004 Portneuf River, above U Creek 730 590 not applicable not applicable

ST013 Ross Fork, below Danielson Creek 180 290 not applicable not applicable

ST015 Ross Fork, above South 40 of Gay Mine 850 760 not applicable not applicable

ST019 Blackfoot River, below Ballard Creek 320 340 not applicable not applicable

ST020 Blackfoot River, below State Land Creek 320 330 not applicable not applicable

ST022 Blackfoot River, below Wooley Valley Creek 330 340 not applicable not applicable

ST023 Blackfoot River, below Dry Valley Creek 320 350 not applicable not applicable

ST024 Blackfoot River, above Dry Valley Creek 310 340 not applicable not applicable

ST026 Blackfoot River, above Wooley Range Ridge Creek 320 320 not applicable not applicable

ST229 Blackfoot River, below Spring Creek 320 350 not applicable not applicable

ST031 Lincoln Creek, below Dry Hollow Creek 1000 1100 not applicable not applicable

ST033 Lincoln Creek, above North Limb of Gay Mine 620 600 not applicable not applicable

ST042 Grizzly Creek, below Phosphoria Formation outcrop 360 670 not applicable not applicable

ST043 Little Blackfoot River, below Long Valley Creek 550 860 not applicable not applicable

ST044 Little Blackfoot River, below Henry Mine 520 770 not applicable not applicable

ST046 Little Blackfoot River, below Enoch Valley Creek 460 500 not applicable not applicable

ST047 Little Blackfoot River, above Enoch Valley Creek 460 510 not applicable not applicable

ST048 Little Blackfoot River, below Reese Creek 280 370 not applicable not applicable

ST049 Little Blackfoot River, above Reese Creek 260 330 not applicable not applicable

ST071 State Land Creek, below tributaries 310 340 not applicable not applicable

ST076 Trail Creek, above Blackfoot River 390 330 not applicable not applicable

ST078 Trail Creek, above Camp G Creek 280 360 not applicable not applicable

ST097 Slug Creek, below Goodheart Creek 360 400 not applicable not applicable

ST098 Slug Creek, above Goodheart Creek 310 400 not applicable not applicable

ST100 Slug Creek, above Dry Basin Creek 260 420 not applicable not applicable

ST101 Caldwell Creek, below Phosphoria Formation outcrop 400 410 not applicable not applicable

ST113 Dry Valley Creek, above Blackfoot River 430 450 not applicable not applicable

ST129 Angus Creek, below Wooley Valley Mine 400 470 not applicable not applicable

ST131 Rasmussen Creek, above Angus Creek 200 340 not applicable not applicable

ST132 Angus Creek, above No Name Creek2 260 430 not applicable not applicable

ST137 No Name, above Angus Creek2 130 station was dry not applicable not applicable

ST149 East Mill Creek, above Spring Creek on north fork 400 ST227 sampled instead not applicable not applicable

ST150 East Mill Creek, above Spring Creek on south fork 400 ST227 sampled instead not applicable not applicable

ST227 East Mill Creek, at fish sampling reach station not yet established 350 not applicable not applicable

ST152 Diamond Creek, below Kendall Creek 320 350 not applicable not applicable

ST153 Diamond Creek, above Kendall Creek 320 370 not applicable not applicable

ST155 Lanes Creek, below 6500 Feet Creek 5.5 (R) 350 not applicable not applicable
ST156 Lanes Creek, below Sheep Creek 3.2 (R) 330 not applicable not applicable

Streams

 SPECIFIC CONDUCTIVITY RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING
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Station

Water (May), uS/cm Water (Sept.), uS/cm Sediment (Sept.), uS/cm Fish (Sept.), uS/cm

ST161 Sheep Creek, above Lanes Creek 320 350 not applicable not applicable

ST162 Sheep Creek, below West Fork Sheep Creek 320 330 not applicable not applicable

ST163 Sheep Creek, above West Fork Sheep Creek 450 330 not applicable not applicable

ST173 Smoky Creek, below Smoky Canyon Mine 410 410 not applicable not applicable

ST174 Smoky Creek, above activity at Smoky Canyon Mine 360 390 not applicable not applicable

ST176 Roberts Creek, above tailings ponds 710 750 not applicable not applicable

ST183 Sage Creek, below Smoky Canyon Mine 330 350 not applicable not applicable

ST184 Sage Creek, above Smoky Canyon Mine 430 350 not applicable not applicable

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 280 350 not applicable not applicable

ST187 North Fork Sage Creek, below Pole Creek 520 600 not applicable not applicable

ST188 North Fork Sage Creek, above Pole Creek 270 420 not applicable not applicable

ST193 South Fork Deer Creek station snow-covered 330 not applicable not applicable

ST196 Georgetown Creek, below irrigation diversion dam 380 490 not applicable not applicable

ST200 Georgetown Creek, above Georgetown Canyon Mine 220 station was dry not applicable not applicable

ST201 Right Hand Fork, below Georgetown Canyon Mine 540 600 not applicable not applicable

ST202 Right Hand Fork, above Georgetown Canyon Mine 280 300 not applicable not applicable

ST218 Formation Creek, headwaters 650 930 not applicable not applicable

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 400 not applicable not applicable

TP001 Wooley Valley Mine Tailings Pond #1 260 320 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 170 170 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 180 200 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 520 570 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 510 480 not applicable not applicable
1Instruments Calibrated in the Field
2Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.

R - rejected value during data validation process.

Tailings Ponds

Streams, Continued

TABLE D.4
 SPECIFIC CONDUCTIVITY RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING
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Station
Water (May), oC Water (Sept.),  oC Sediment (Sept.), oC Fish (Sept.), oC

PW001 FMC Office Well 19 38 not applicable not applicable

PW002 Huntzeker Well 7.5 10 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 7.0 10 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 4.9 sample not reported not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 16 10 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 12 14 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 11 13 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 14 19 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 9.3 sample not reported not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 8.4 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 8.6 sample not reported not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 10 sample not reported not applicable not applicable

PW014 Rasmussen Ridge Mine House Well sample not reported 8.7 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 8.2 8.6 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 8.6 9.1 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 8.3 8.4 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable

PW019 Enoch Valley Shop/Office Well 7.9 12 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 12 14 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 4.9 6.7 not applicable not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 9.6 12 not applicable not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 5.6 station was dry not applicable not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 6.5 station was dry not applicable not applicable

DS015 Conda Mine West Limb Waste Dump Seep sample not reported 7.6 not applicable not applicable

FD001 Conda Mine French Drain 8.0 11 not applicable not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 13 16 not applicable not applicable

MF001 Central Farmers Plant Thickener 9.4 21 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 11 22 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 9 18 not applicable not applicable

MP032 Smoky Canyon Mine A Pit Pond 8.5 18 not applicable not applicable

SP011 Ballard Mine Upper Elk Pond 14 station was dry not applicable not applicable

SP024 Enoch Valley Mine North Pond 6.8 16 not applicable not applicable

SP025 Gay Mine W Pit Pond 15 20 not applicable not applicable

SP026 Gay Mine Z Pit Pond 14 19 not applicable not applicable
SP027 Gay Mine JD Pit Pond 11 19 not applicable not applicable

Waste Rock Dump Seeps

French Drains

Miscellaneous Facilities

Stock Ponds

Wells

TABLE D.5
 TEMPERATURE RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING
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Station
Water (May), oC Water (Sept.),  oC Sediment (Sept.), oC Fish (Sept.), oC

ST001 Portneuf River, below Bakers Creek 13 18 not applicable not applicable

ST004 Portneuf River, above U Creek 12 8.7 not applicable not applicable

ST013 Ross Fork, below Danielson Creek 11 13 not applicable not applicable

ST015 Ross Fork, above South 40 of Gay Mine 17 16 not applicable not applicable

ST019 Blackfoot River, below Ballard Creek 7.6 15 not applicable not applicable

ST020 Blackfoot River, below State Land Creek 7.9 16 not applicable not applicable

ST022 Blackfoot River, below Wooley Valley Creek 8.7 15 not applicable not applicable

ST023 Blackfoot River, below Dry Valley Creek 6.6 14 not applicable not applicable

ST024 Blackfoot River, above Dry Valley Creek 6.8 15 not applicable not applicable

ST026 Blackfoot River, above Wooley Range Ridge Creek 6.8 15 not applicable not applicable

ST229 Blackfoot River, below Spring Creek 5.9 8.1 not applicable not applicable

ST031 Lincoln Creek, below Dry Hollow Creek 6.8 14 not applicable not applicable

ST033 Lincoln Creek, above North Limb of Gay Mine 7.6 11 not applicable not applicable

ST042 Grizzly Creek, below Phosphoria Formation outcrop 14 14 not applicable not applicable

ST043 Little Blackfoot River, below Long Valley Creek 12 17 not applicable not applicable

ST044 Little Blackfoot River, below Henry Mine 8.7 17 not applicable not applicable

ST046 Little Blackfoot River, below Enoch Valley Creek 12 16 not applicable not applicable

ST047 Little Blackfoot River, above Enoch Valley Creek 15 16 not applicable not applicable

ST048 Little Blackfoot River, below Reese Creek 8.3 15 not applicable not applicable

ST049 Little Blackfoot River, above Reese Creek 8.3 16 not applicable not applicable

ST071 State Land Creek, below tributaries 8.2 14 not applicable not applicable

ST076 Trail Creek, above Blackfoot River 9.8 16 not applicable not applicable

ST078 Trail Creek, above Camp G Creek 11 16 not applicable not applicable

ST097 Slug Creek, below Goodheart Creek 6.6 9.9 not applicable not applicable

ST098 Slug Creek, above Goodheart Creek 9.0 12 not applicable not applicable

ST100 Slug Creek, above Dry Basin Creek 8.8 12 not applicable not applicable

ST101 Caldwell Creek, below Phosphoria Formation outcrop 5.9 9.3 not applicable not applicable

ST113 Dry Valley Creek, above Blackfoot River 9.2 15 not applicable not applicable

ST129 Angus Creek, below Wooley Valley Mine 10 15 not applicable not applicable

ST131 Rasmussen Creek, above Angus Creek 10 12 not applicable not applicable

ST132 Angus Creek, above No Name Creek2 11 15 not applicable not applicable

ST137 No Name, above Angus Creek2 7.0 station was dry not applicable not applicable

ST149 East Mill Creek, above Spring Creek on north fork 6.6 ST227 sampled instead not applicable not applicable

ST150 East Mill Creek, above Spring Creek on south fork 6.4 ST227 sampled instead not applicable not applicable

ST227 East Mill Creek, at fish sampling reach station not yet established 7.3 not applicable not applicable

ST152 Diamond Creek, below Kendall Creek 4.7 9.0 not applicable not applicable

ST153 Diamond Creek, above Kendall Creek 8.5 8.7 not applicable not applicable

ST155 Lanes Creek, below 6500 Feet Creek 7.5 13 not applicable not applicable
ST156 Lanes Creek, below Sheep Creek 9.9 16 not applicable not applicable

 TEMPERATURE RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING
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Station
Water (May), oC Water (Sept.),  oC Sediment (Sept.), oC Fish (Sept.), oC

ST161 Sheep Creek, above Lanes Creek 9.2 14 not applicable not applicable

ST162 Sheep Creek, below West Fork Sheep Creek 8.4 14 not applicable not applicable

ST163 Sheep Creek, above West Fork Sheep Creek 8.2 14 not applicable not applicable

ST173 Smoky Creek, below Smoky Canyon Mine 12 13 not applicable not applicable

ST174 Smoky Creek, above activity at Smoky Canyon Mine 5.5 7.6 not applicable not applicable

ST176 Roberts Creek, above tailings ponds 12 14 not applicable not applicable

ST183 Sage Creek, below Smoky Canyon Mine 7.7 12 not applicable not applicable

ST184 Sage Creek, above Smoky Canyon Mine 4.9 8.3 not applicable not applicable

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 3.8 13 not applicable not applicable

ST187 North Fork Sage Creek, below Pole Creek 14 11 not applicable not applicable

ST188 North Fork Sage Creek, above Pole Creek 19.5 (R) 17 not applicable not applicable

ST193 South Fork Deer Creek station snow-covered 9.2 not applicable not applicable

ST196 Georgetown Creek, below irrigation diversion dam 8.5 11 not applicable not applicable

ST200 Georgetown Creek, above Georgetown Canyon Mine 4.4 station was dry not applicable not applicable

ST201 Right Hand Fork, below Georgetown Canyon Mine 10 9.6 not applicable not applicable

ST202 Right Hand Fork, above Georgetown Canyon Mine 7.3 8.9 not applicable not applicable

ST218 Formation Creek, headwaters 11 12 not applicable not applicable

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 12 not applicable not applicable

TP001 Wooley Valley Mine Tailings Pond #1 12 19 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 12 18 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 13 18 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 15 20 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 12 20 not applicable not applicable
1Instruments Calibrated in the Field.
2Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.

R - rejected value during data validation process.

Tailings Ponds
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Station

Water (May), NTU Water (Sept.), NTU Sediment (Sept.), NTU Fish (Sept.), NTU

PW001 FMC Office Well 2.4 0.67 not applicable not applicable

PW002 Huntzeker Well 0.38 0.95 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 0.23 0.84 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 0.60 0.86 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 sample not reported 0.87 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 9.00 0.80 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 8.9 2.7 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 0.51 0.66 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 0.75 sample not reported not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 9.5 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 78 sample not reported not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 3.8 sample not reported not applicable not applicable

PW014 Rasmussen Ridge Mine House Well sample not reported sample not reported not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 3.6 0.99 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 0.42 0.92 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 3.5 2.8 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable

PW019 Enoch Valley Shop/Office Well 1.2 2.2 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 2.3 0.78 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 0.76 0.78 not applicable not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 0.89 8.8 not applicable not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 1.2 station was dry not applicable not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 1.4 station was dry not applicable not applicable

DS015 Conda Mine West Limb Waste Dump Seep sample not reported 21 not applicable not applicable

FD001 Conda Mine French Drain 2.1 2.9 not applicable not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 13 6.9 not applicable not applicable

MF001 Central Farmers Plant Thickener 2.9 3.8 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 3.2 1.5 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 28 2.1 not applicable not applicable

MP032 Smoky Canyon Mine A Pit Pond 7.2 4.0 not applicable not applicable

SP011 Ballard Mine Upper Elk Pond 2.8 station was dry not applicable not applicable

SP024 Enoch Valley Mine North Pond 27 25 not applicable not applicable

SP025 Gay Mine W Pit Pond 0.77 0.88 not applicable not applicable

SP026 Gay Mine Z Pit Pond 3.1 1.0 not applicable not applicable
SP027 Gay Mine JD Pit Pond 0.14 0.91 not applicable not applicable

TABLE D.6
 TURBIDITY RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING
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Station

Water (May), NTU Water (Sept.), NTU Sediment (Sept.), NTU Fish (Sept.), NTU

ST001 Portneuf River, below Bakers Creek 0.76 sample not reported not applicable not applicable

ST004 Portneuf River, above U Creek 4.5 4.8 not applicable not applicable

ST013 Ross Fork, below Danielson Creek 3.2 5.3 not applicable not applicable

ST015 Ross Fork, above South 40 of Gay Mine 0.51 sample not reported not applicable not applicable

ST019 Blackfoot River, below Ballard Creek 14 1.6 not applicable not applicable

ST020 Blackfoot River, below State Land Creek 14 3.0 not applicable not applicable

ST022 Blackfoot River, below Wooley Valley Creek 10 2.0 not applicable not applicable

ST023 Blackfoot River, below Dry Valley Creek 9.7 0.97 not applicable not applicable

ST024 Blackfoot River, above Dry Valley Creek 29 0.98 not applicable not applicable

ST026 Blackfoot River, above Wooley Range Ridge Creek 13 1.3 not applicable not applicable

ST229 Blackfoot River, below Spring Creek 10 2.5 not applicable not applicable

ST031 Lincoln Creek, below Dry Hollow Creek 1.6 1.6 not applicable not applicable

ST033 Lincoln Creek, above North Limb of Gay Mine 30 8.6 not applicable not applicable

ST042 Grizzly Creek, below Phosphoria Formation outcrop 5.0 29 not applicable not applicable

ST043 Little Blackfoot River, below Long Valley Creek 4.0 0.85 not applicable not applicable

ST044 Little Blackfoot River, below Henry Mine 2.9 0.79 not applicable not applicable

ST046 Little Blackfoot River, below Enoch Valley Creek 3.9 8.2 not applicable not applicable

ST047 Little Blackfoot River, above Enoch Valley Creek 1.2 5.5 not applicable not applicable

ST048 Little Blackfoot River, below Reese Creek 2.6 2.5 not applicable not applicable

ST049 Little Blackfoot River, above Reese Creek 2.6 4.8 not applicable not applicable

ST071 State Land Creek, below tributaries 2.2 8.6 not applicable not applicable

ST076 Trail Creek, above Blackfoot River 7.4 1.8 not applicable not applicable

ST078 Trail Creek, above Camp G Creek 2.8 2.0 not applicable not applicable

ST097 Slug Creek, below Goodheart Creek 2.1 4.5 not applicable not applicable

ST098 Slug Creek, above Goodheart Creek 2.9 4.1 not applicable not applicable

ST100 Slug Creek, above Dry Basin Creek sample not reported 5.3 not applicable not applicable

ST101 Caldwell Creek, below Phosphoria Formation outcrop 30 6.7 not applicable not applicable

ST113 Dry Valley Creek, above Blackfoot River 2.8 1.7 not applicable not applicable

ST129 Angus Creek, below Wooley Valley Mine 11 2.9 not applicable not applicable

ST131 Rasmussen Creek, above Angus Creek 13 13 not applicable not applicable

ST132 Angus Creek, above No Name Creek2 6.2 7.4 not applicable not applicable

ST137 No Name, above Angus Creek2 18 station was dry not applicable not applicable

ST149 East Mill Creek, above Spring Creek on north fork 5.8 ST227 sampled instead not applicable not applicable

ST150 East Mill Creek, above Spring Creek on south fork 7.6 ST227 sampled instead not applicable not applicable

ST227 East Mill Creek, at fish sampling reach station not yet established 2.3 not applicable not applicable

ST152 Diamond Creek, below Kendall Creek 13 2.1 not applicable not applicable

ST153 Diamond Creek, above Kendall Creek 8.6 1.6 not applicable not applicable

ST155 Lanes Creek, below 6500 Feet Creek 7.2 3.0 not applicable not applicable
ST156 Lanes Creek, below Sheep Creek 20 2.2 not applicable not applicable

 TURBIDITY RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING
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Station

Water (May), NTU Water (Sept.), NTU Sediment (Sept.), NTU Fish (Sept.), NTU

ST161 Sheep Creek, above Lanes Creek 9.5 1.9 not applicable not applicable

ST162 Sheep Creek, below West Fork Sheep Creek 6.2 1.6 not applicable not applicable

ST163 Sheep Creek, above West Fork Sheep Creek sample not reported 1.8 not applicable not applicable

ST173 Smoky Creek, below Smoky Canyon Mine 8.6 3.5 not applicable not applicable

ST174 Smoky Creek, above activity at Smoky Canyon Mine 5.5 11 not applicable not applicable

ST176 Roberts Creek, above tailings ponds 2.9 0.99 not applicable not applicable

ST183 Sage Creek, below Smoky Canyon Mine 3.0 0.99 not applicable not applicable

ST184 Sage Creek, above Smoky Canyon Mine 2.2 sample not reported not applicable not applicable

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 1.9 1.6 not applicable not applicable

ST187 North Fork Sage Creek, below Pole Creek 14 16 not applicable not applicable

ST188 North Fork Sage Creek, above Pole Creek 16 8.5 not applicable not applicable

ST193 South Fork Deer Creek station snow-covered 1.2 not applicable not applicable

ST196 Georgetown Creek, below irrigation diversion dam 2.8 1.2 not applicable not applicable

ST200 Georgetown Creek, above Georgetown Canyon Mine 0.34 station was dry not applicable not applicable

ST201 Right Hand Fork, below Georgetown Canyon Mine 1.2 0.78 not applicable not applicable

ST202 Right Hand Fork, above Georgetown Canyon Mine 1.9 0.86 not applicable not applicable

ST218 Formation Creek, headwaters 0.19 0.80 not applicable not applicable

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 0.57 not applicable not applicable

TP001 Wooley Valley Mine Tailings Pond #1 5.5 4.8 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 4.3 8.9 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 14 10 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 3.2 6.2 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 2.6 2.6 not applicable not applicable
1Instruments Calibrated in the Field.
2Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.

(CONTINUED)
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Wells Total Total mg/kg (dry weight) mg/kg (wet weight)

PW001 FMC Office Well 0.00088  2 0.00095 2 not applicable not applicable

PW002 Huntzeker Well 0.00087 0.00038 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 -0.000018 0.00013 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 0.0083 3 0.0081 3 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 0.0054 0.0050 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 0.00080 0.00020 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 0.0013 0.0000064 not applicable not applicable
PW008 Rasmussen Ridge Mine Shop/Office Well 0.0035 0.00064 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 0.00037 0.00085 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 0.00029 well broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 0.00036 0.0010 not applicable not applicable
PW013 Rasmussen Ridge Mine Wash Plant Well #5 0.033 0.00077 not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 0.00095 4 0.00029 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 0.0013 0.00038 not applicable not applicable
PW016 Conda Mine Water Supply Well #11 0.029 0.027 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 0.022 0.024 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable
PW019 Enoch Valley Shop/Office Well 0.0014 0.0014 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 0.00070 0.0015 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 0.036 0.0069 7.1 3 not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 0.085 0.072 28 not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 0.037 station dry 37 not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 1.4 station dry 240 not applicable

DS015 Conda Mine West Limb Waste Dump Seep 2.0 5 1.3 100 not applicable

FD001 Conda Mine French Drain 0.24 0.068 76 not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 0.00065 -0.00028 2.9 not applicable

MF001 Central Farmers Plant Thickener 0.0028 0.0011 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 0.021 0.015 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 0.080 0.067 18 not applicable

MP032 Smoky Canyon Mine A Pit Pond 0.064 0.097 28 not applicable

SP011 Ballard Mine Upper Elk Pond 0.098 station dry 40 not applicable

SP024 Enoch Valley Mine North Pond 0.12 0.040 69 not applicable

SP025 Gay Mine W Pit Pond 0.00052 0.00081 1.2 not applicable

SP026 Gay Mine Z Pit Pond 0.055 0.062 17 not applicable
SP027 Gay Mine JD Pit Pond 0.052 0.059 5.9 not applicable
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams Total Total mg/kg (dry weight) mg/kg (wet weight)

ST001 Portneuf River, below Bakers Creek 0.00047 0.00058 2.5 station not sampled

ST004 Portneuf River, above U Creek 0.00045 0.00063 1.2 station not sampled

ST013 Ross Fork, below Danielson Creek -0.000080 -0.00043 1.3 station not sampled

ST015 Ross Fork, above South 40 of Gay Mine 0.00030 0.000097 2.2 station not sampled

ST019 Blackfoot River, below Ballard Creek 0.0068 0.00067 0.87 station not sampled

ST020 Blackfoot River, below State Land Creek 0.0069 0.00091 1.4 station not sampled

ST022 Blackfoot River, below Wooley Valley Creek 0.0055 0.0019 0.49 station not sampled

ST023 Blackfoot River, below Dry Valley Creek 0.0072 0.0028 1.2 station not sampled

ST024 Blackfoot River, above Dry Valley Creek 0.0050 0.0012 1.4 station not sampled

ST026 Blackfoot River, above Wooley Range Ridge Creek 0.0050 0.0020 1.0 1.2 3

ST229 Blackfoot River, below Spring Creek 0.012 0.00046 0.84 station not sampled

ST031 Lincoln Creek, below Dry Hollow Creek 0.0023 0.00013 2.9 station not sampled

ST033 Lincoln Creek, above North Limb of Gay Mine 0.00062 0.0000072 1.7 station not sampled

ST042 Grizzly Creek, below Phosphoria Formation outcrop 0.00019 -0.000067 1.9 station not sampled

ST043 Little Blackfoot River, below Long Valley Creek 0.00061 0.0014 1.3 station not sampled

ST044 Little Blackfoot River, below Henry Mine 0.00038 0.00065 1.6 station not sampled

ST046 Little Blackfoot River, below Enoch Valley Creek 0.00036 0.00018 0.46 station not sampled

ST047 Little Blackfoot River, above Enoch Valley Creek -0.000024 0.00025 0.44 station not sampled

ST048 Little Blackfoot River, below Reese Creek -0.00065 -0.00013 0.69 station not sampled

ST049 Little Blackfoot River, above Reese Creek -0.00043 -0.000040 0.77 station not sampled

ST071 State Land Creek, below tributaries 0.029 0.000067 9.4 station not sampled

ST076 Trail Creek, above Blackfoot River 0.0087 0.0000089 1.8 station not sampled

ST078 Trail Creek, above Camp G Creek 0.00055 -0.00053 0.63 station not sampled

ST097 Slug Creek, below Goodheart Creek 0.0011 -0.00026 2.6 station not sampled

ST098 Slug Creek, above Goodheart Creek -0.000054 -0.00089 1.1 station not sampled

ST100 Slug Creek, above Dry Basin Creek -0.00036 -0.00089 2.1 station not sampled

ST101 Caldwell Creek, below Phosphoria Formation outcrop 0.00024 0.0012 0.94 station not sampled

ST113 Dry Valley Creek, above Blackfoot River 0.056 -0.00020 3.3 station not sampled

ST129 Angus Creek, below Wooley Valley Mine 0.0034 0.00035 0.47 station not sampled

ST131 Rasmussen Creek, above Angus Creek 0.0018 0.00091 2.6 station not sampled

ST132 Angus Creek, above No Name Creek4 0.0019 0.00057 1.1 station not sampled

ST137 No Name, above Angus Creek4 0.0026 station dry 2.1 station not sampled

ST149 East Mill Creek, above Spring Creek on north fork 0.21 ST227 sampled instead no sample reported station not sampled

ST150 East Mill Creek, above Spring Creek on south fork 0.26 ST227 sampled instead no sample reported station not sampled

ST227 East Mill Creek, at fish sampling reach station not yet established 0.032 2.9 6.0

ST152 Diamond Creek, below Kendall Creek 0.00083 -0.00042 0.87 station not sampled

ST153 Diamond Creek, above Kendall Creek 0.00084 -0.00051 0.56 station not sampled

ST155 Lanes Creek, below 6500 Feet Creek 0.00089 -0.00011 1.0 station not sampled
ST156 Lanes Creek, below Sheep Creek 0.0046 -0.00011 0.22 station not sampled

(CONTINUED)
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams, Continued Total Total mg/kg (dry weight) mg/kg (wet weight)

ST161 Sheep Creek, above Lanes Creek 0.0044 0.00035 0.64 station not sampled

ST162 Sheep Creek, below West Fork Sheep Creek 0.0038 -0.00016 0.46 station not sampled

ST163 Sheep Creek, above West Fork Sheep Creek -0.00027 -0.00013 0.64 station not sampled

ST173 Smoky Creek, below Smoky Canyon Mine 0.0010 0.00016 1.0 station not sampled

ST174 Smoky Creek, above activity at Smoky Canyon Mine 0.00078 0.00018 2.5 station not sampled

ST176 Roberts Creek, above tailings ponds 0.000060 -0.00036 0.69 station not sampled

ST183 Sage Creek, below Smoky Canyon Mine 0.000070 0.00022 4.1 station not sampled

ST184 Sage Creek, above Smoky Canyon Mine 0.00076 -0.00022 0.38 station not sampled

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 0.00071 0.00055 1.2 station not sampled

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 0.0020 1.1 1.3

ST187 North Fork Sage Creek, below Pole Creek 0.041 0.0019 4.1 station not sampled

ST188 North Fork Sage Creek, above Pole Creek 0.00041 -0.00056 0.48 station not sampled

ST193 South Fork Deer Creek station snow-covered -0.00014 0.95 station not sampled

ST196 Georgetown Creek, below irrigation diversion dam 0.0065 0.00032 2.6 station not sampled

ST200 Georgetown Creek, above Georgetown Canyon Mine 0.00038 station dry 0.34 station not sampled

ST201 Right Hand Fork, below Georgetown Canyon Mine 0.000077 -0.00056 0.22 station not sampled

ST202 Right Hand Fork, above Georgetown Canyon Mine -0.00042 -0.00068 0.69 station not sampled

ST218 Formation Creek, headwaters 0.0029 0.00071 no sample reported station not sampled

TP001 Wooley Valley Mine Tailings Pond #1 0.0018 0.0031 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 0.00047 0.0012 not applicable not applicable
TP003 Wooley Valley Mine Tailings Pond #3 0.0026 0.0035 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 0.018 0.017 not applicable station not sampled

TP005 Smoky Canyon Mine Tailings Pond #2 0.029 0.030 not applicable station not sampled
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 0.0015 mg/L for spring water, 0.0013 mg/L for fall  water, 0.22 mg/kg for sediment, and 0.096 mg/kg for fish; results not exceeding their corresponding

     value (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 0.0015 mg/L for spring water, 0.0013 mg/L for fall water, 0.22 mg/kg for sediment, and 0.096 mg/kg for fish; results exceeding their corresponding
     value (those bolded) are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
5Station was sampled in July; 95% upper confidence limit of the 95th percentile of the lab blank results is 0.0077 mg/L; no equipment blanks or matrix spikes were analyzed, thus results presented are only lab-QA
     adjusted.

Tailings Ponds
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Wells Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

PW001 FMC Office Well 0.0023 2 0.00059 2 not applicable not applicable

PW002 Huntzeker Well 0.0026 0.00040 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 -0.0010 0.00040 not applicable not applicable
PW004 Upper Dry Valley Stock Well #2 -0.0041 0.0032 3 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 -0.0017 -0.00072 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 0.0024 0.00029 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 0.0017 0.0024 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 0.0021 0.00029 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 -0.0022 0.0013 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 -0.0013 well broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 0.00079 0.00040 not applicable not applicable
PW013 Rasmussen Ridge Mine Wash Plant Well #5 -0.000027 0.0085 not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 0.0029 5 -0.00016 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well -0.0018 -0.0000050 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 -0.0010 -0.000050 not applicable not applicable
PW017 Smoky Canyon Mine Potable Supply Well 0.0019 0.0045 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable

PW019 Enoch Valley Shop/Office Well -0.00025 -0.00094 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 0.0037 0.0019 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 0.0064 3 -0.0022 5.7 3 not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep -0.00057 -0.00016 7.2 not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep -0.00025 station dry 24 not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 0.029 station dry 130 not applicable

DS015 Conda Mine West Limb Waste Dump Seep 0.03 5 0.028 19 not applicable

FD001 Conda Mine French Drain 0.0059 0.0013 13 not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 0.0030 0.00040 7.6 not applicable

MF001 Central Farmers Plant Thickener -0.0011 -0.00083 not applicable not applicable
MF002 Dry Valley Mine Pit Dewatering Pond 0.0053 0.00096 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond -0.0010 -0.0012 14 not applicable

MP032 Smoky Canyon Mine A Pit Pond -0.0014 0.0025 43 not applicable

SP011 Ballard Mine Upper Elk Pond 0.0041 station dry 85 not applicable

SP024 Enoch Valley Mine North Pond 0.0043 0.0014 36 not applicable

SP025 Gay Mine W Pit Pond 0.0035 0.0036 6.4 not applicable

SP026 Gay Mine Z Pit Pond 0.0023 0.0014 32 not applicable
SP027 Gay Mine JD Pit Pond 0.0052 0.00084 130 not applicable

French Drains

Miscellaneous Facilities

Stock Ponds
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

ST001 Portneuf River, below Bakers Creek 0.00028 -0.00027 2.9 station not sampled

ST004 Portneuf River, above U Creek 0.0019 0.0018 2.4 station not sampled

ST013 Ross Fork, below Danielson Creek 0.0021 -0.00061 2.9 station not sampled

ST015 Ross Fork, above South 40 of Gay Mine 0.0035 -0.0012 5.7 station not sampled

ST019 Blackfoot River, below Ballard Creek 0.0035 -0.00083 3.4 station not sampled

ST020 Blackfoot River, below State Land Creek 0.0023 -0.0015 3.3 station not sampled

ST022 Blackfoot River, below Wooley Valley Creek -0.00086 0.0027 3.3 station not sampled

ST023 Blackfoot River, below Dry Valley Creek 0.0032 -0.00080 3.0 station not sampled

ST024 Blackfoot River, above Dry Valley Creek 0.0037 0.0041 3.7 station not sampled

ST026 Blackfoot River, above Wooley Range Ridge Creek -0.0029 0.0026 4.8 0.012 2

ST229 Blackfoot River, below Spring Creek -0.0011 0.001 2.8 station not sampled

ST031 Lincoln Creek, below Dry Hollow Creek 0.0030 -0.0013 5.7 station not sampled

ST033 Lincoln Creek, above North Limb of Gay Mine 0.0040 0.00029 3.1 station not sampled

ST042 Grizzly Creek, below Phosphoria Formation outcrop 0.0039 -0.0019 3.5 station not sampled

ST043 Little Blackfoot River, below Long Valley Creek 0.0046 0.0030 3.1 station not sampled

ST044 Little Blackfoot River, below Henry Mine 0.0037 -0.0010 8.2 station not sampled

ST046 Little Blackfoot River, below Enoch Valley Creek 0.0034 0.0022 4.4 station not sampled

ST047 Little Blackfoot River, above Enoch Valley Creek 0.0029 0.0015 4.2 station not sampled

ST048 Little Blackfoot River, below Reese Creek -0.00055 0.00054 4.1 station not sampled

ST049 Little Blackfoot River, above Reese Creek -0.00031 0.00068 4.6 station not sampled

ST071 State Land Creek, below tributaries -0.0021 0.0035 10 station not sampled

ST076 Trail Creek, above Blackfoot River -0.00079 0.0045 3.7 station not sampled

ST078 Trail Creek, above Camp G Creek 0.0030 -0.0027 4.1 station not sampled

ST097 Slug Creek, below Goodheart Creek 0.0011 0.00029 4.5 station not sampled

ST098 Slug Creek, above Goodheart Creek 0.000082 -0.0019 7.8 station not sampled

ST100 Slug Creek, above Dry Basin Creek -0.0012 0.00040 9.1 station not sampled

ST101 Caldwell Creek, below Phosphoria Formation outcrop -0.0034 0.00052 6.8 station not sampled

ST113 Dry Valley Creek, above Blackfoot River 0.0047 -0.00038 7.4 station not sampled

ST129 Angus Creek, below Wooley Valley Mine -0.00057 0.0018 4.5 station not sampled

ST131 Rasmussen Creek, above Angus Creek 0.0028 0.00017 6.4 station not sampled

ST132 Angus Creek, above No Name Creek4 0.0023 0.00029 5.8 station not sampled

ST137 No Name, above Angus Creek4 0.0020 station dry 11 station not sampled

ST149 East Mill Creek, above Spring Creek on north fork 0.00030 ST227 sampled instead ST227 sampled instead station not sampled

ST150 East Mill Creek, above Spring Creek on south fork -0.00014 ST227 sampled instead ST227 sampled instead station not sampled
ST227 East Mill Creek, at fish sampling reach station not yet established 0.00084 9.3 0.040

ST152 Diamond Creek, below Kendall Creek -0.000027 -0.00072 4.3 station not sampled

ST153 Diamond Creek, above Kendall Creek 0.0014 0.0012 3.6 station not sampled

ST155 Lanes Creek, below 6500 Feet Creek -0.000027 -0.0027 2.4 station not sampled
ST156 Lanes Creek, below Sheep Creek 0.0022 -0.0035 1.9 station not sampled
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams, Continued Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

ST161 Sheep Creek, above Lanes Creek 0.0020 -0.0031 2.6 station not sampled

ST162 Sheep Creek, below West Fork Sheep Creek -0.0010 -0.00061 2.9 station not sampled

ST163 Sheep Creek, above West Fork Sheep Creek 0.00041 -0.0022 2.8 station not sampled

ST173 Smoky Creek, below Smoky Canyon Mine -0.0016 0.0016 8.0 station not sampled

ST174 Smoky Creek, above activity at Smoky Canyon Mine -0.0021 -0.00027 4.1 station not sampled

ST176 Roberts Creek, above tailings ponds 0.0032 0.00084 7.3 station not sampled

ST183 Sage Creek, below Smoky Canyon Mine 0.00074 0.0012 6.2 station not sampled

ST184 Sage Creek, above Smoky Canyon Mine -0.00090 0.00084 4.0 station not sampled

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop -0.000033 0.000062 5.4 station not sampled

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 0.0010 4.0 0.025

ST187 North Fork Sage Creek, below Pole Creek 0.0023 0.0016 4.8 station not sampled

ST188 North Fork Sage Creek, above Pole Creek 0.000082 0.0029 3.8 station not sampled

ST193 South Fork Deer Creek station was dry -0.00016 5.6 station not sampled

ST196 Georgetown Creek, below irrigation diversion dam 0.00063 -0.00061 8.1 station not sampled

ST200 Georgetown Creek, above Georgetown Canyon Mine -0.0017 station dry 4.1 station not sampled

ST201 Right Hand Fork, below Georgetown Canyon Mine -0.00012 -0.000050 2.5 station not sampled

ST202 Right Hand Fork, above Georgetown Canyon Mine -0.0020 0.00045 1.8 station not sampled

ST218 Formation Creek, headwaters 0.0032 0.0016 sample not reported station not sampled

TP001 Wooley Valley Mine Tailings Pond #1 0.00019 0.0014 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 0.0010 0.0012 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 0.0025 0.0016 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 0.0016 0.0024 not applicable station not sampled
TP005 Smoky Canyon Mine Tailings Pond #2 0.0046 0.0083 not applicable station not sampled
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 0.0053 mg/L for spring water, 0.0030 mg/L for fall water, 0.31 mg/kg for sediment, and 0.063 mg/kg for fish; results not exceeding their corresponding
     value (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 0.0053 mg/L for spring water, 0.0030 mg/L for fall water, 0.31 mg/kg for sediment, and 0.063 mg/kg for fish; results exceeding their corresponding
     value (those bolded) are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
5Station was sampled in July; no equipment blanks or matrix spikes were analyzed, thus results presented are only lab-QA adjusted.

Tailings Ponds
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Wells Dissolved Dissolved  mg/kg (dry weight) mg/kg (wet weight)

PW001 FMC Office Well 0.0024 2 0.0026 2 not applicable not applicable

PW002 Huntzeker Well 0.0061 0.0032 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 -0.00042 0.0068 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 0.00035 0.0031 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 0.0043 0.012 not applicable not applicable
PW006 Rasmussen Ridge Mine Dust Control Well #1 0.30 3 0.21 3 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 0.23 0.30 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 0.0044 0.0026 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 0.0023 0.0049 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 0.0047 well broken not applicable not applicable
PW012 Rasmussen Ridge Mine Wash Plant Well #4 0.072 0.035 not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 0.020 0.011 not applicable not applicable
PW014 Rasmussen Ridge Mine House Well 0.10 5 0.021 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 0.035 0.0050 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 -0.00020 0.0030 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 0.0086 0.0030 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable
PW019 Enoch Valley Shop/Office Well 0.044 0.034 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 0.18 0.12 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 0.51 0.0082 740 3 not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 0.0056 0.078 440 not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 0.00057 station dry 230 not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 0.23 station dry 5,800 not applicable

DS015 Conda Mine West Limb Waste Dump Seep 0.0081 5 0.027 72 not applicable

FD001 Conda Mine French Drain 0.056 0.067 6,000 not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 1.3 1.5 700 not applicable

MF001 Central Farmers Plant Thickener 0.046 0.011 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 0.023 0.024 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 0.013 0.0031 740 not applicable

MP032 Smoky Canyon Mine A Pit Pond 0.018 0.0094 540 not applicable

SP011 Ballard Mine Upper Elk Pond 0.0052 station dry 230 not applicable

SP024 Enoch Valley Mine North Pond 0.018 0.11 420 not applicable

SP025 Gay Mine W Pit Pond 0.11 0.091 690 not applicable

SP026 Gay Mine Z Pit Pond 0.0070 0.0077 290 not applicable
SP027 Gay Mine JD Pit Pond 0.011 0.017 80 not applicable

Stock Ponds
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams Dissolved Dissolved  mg/kg (dry weight) mg/kg (wet weight)

ST001 Portneuf River, below Bakers Creek 0.047 0.021 500 station not sampled

ST004 Portneuf River, above U Creek 0.026 0.026 310 station not sampled

ST013 Ross Fork, below Danielson Creek 0.034 0.020 280 station not sampled

ST015 Ross Fork, above South 40 of Gay Mine 0.0067 0.0031 590 station not sampled

ST019 Blackfoot River, below Ballard Creek 0.044 0.025 440 station not sampled

ST020 Blackfoot River, below State Land Creek 0.062 0.023 1,000 station not sampled

ST022 Blackfoot River, below Wooley Valley Creek 0.061 0.12 490 station not sampled

ST023 Blackfoot River, below Dry Valley Creek 0.038 0.0048 320 station not sampled

ST024 Blackfoot River, above Dry Valley Creek 0.045 0.012 330 station not sampled

ST026 Blackfoot River, above Wooley Range Ridge Creek 0.013 0.0053 590 0.13 2

ST229 Blackfoot River, below Spring Creek 0.036 0.019 380 station not sampled

ST031 Lincoln Creek, below Dry Hollow Creek 0.0073 0.022 450 station not sampled

ST033 Lincoln Creek, above North Limb of Gay Mine 0.039 0.050 1,700 station not sampled

ST042 Grizzly Creek, below Phosphoria Formation outcrop 0.076 0.17 210 station not sampled

ST043 Little Blackfoot River, below Long Valley Creek 0.013 0.0020 120 station not sampled

ST044 Little Blackfoot River, below Henry Mine 0.028 0.0075 460 station not sampled

ST046 Little Blackfoot River, below Enoch Valley Creek 0.036 0.019 360 station not sampled

ST047 Little Blackfoot River, above Enoch Valley Creek 0.0068 -0.0041 230 station not sampled

ST048 Little Blackfoot River, below Reese Creek 0.038 0.032 490 station not sampled

ST049 Little Blackfoot River, above Reese Creek 0.058 0.082 2,000 station not sampled

ST071 State Land Creek, below tributaries 0.029 0.044 420 station not sampled

ST076 Trail Creek, above Blackfoot River 0.052 0.13 160 station not sampled

ST078 Trail Creek, above Camp G Creek 0.037 0.035 600 station not sampled

ST097 Slug Creek, below Goodheart Creek 0.017 0.32 130 station not sampled

ST098 Slug Creek, above Goodheart Creek -0.00075 0.038 1,800 station not sampled

ST100 Slug Creek, above Dry Basin Creek 0.0055 0.33 1,200 station not sampled

ST101 Caldwell Creek, below Phosphoria Formation outcrop 0.088 0.078 1,500 station not sampled

ST113 Dry Valley Creek, above Blackfoot River 0.072 0.087 520 station not sampled

ST129 Angus Creek, below Wooley Valley Mine 0.22 0.21 1,400 station not sampled

ST131 Rasmussen Creek, above Angus Creek 0.036 0.50 810 station not sampled

ST132 Angus Creek, above No Name Creek4 0.066 0.10 1,800 station not sampled

ST137 No Name, above Angus Creek4 0.042 station dry 1,500 station not sampled

ST149 East Mill Creek, above Spring Creek on north fork 0.040 ST227 sampled instead ST227 sampled instead station not sampled

ST150 East Mill Creek, above Spring Creek on south fork 0.050 ST227 sampled instead ST227 sampled instead station not sampled

ST227 East Mill Creek, at fish sampling reach station not yet established 0.064 2,000 0.27

ST152 Diamond Creek, below Kendall Creek 0.014 0.0015 220 station not sampled

ST153 Diamond Creek, above Kendall Creek 0.0014 0.0093 1,500 station not sampled

ST155 Lanes Creek, below 6500 Feet Creek 0.034 0.021 310 station not sampled
ST156 Lanes Creek, below Sheep Creek 0.036 0.012 320 station not sampled
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams, Continued Dissolved Dissolved  mg/kg (dry weight) mg/kg (wet weight)

ST161 Sheep Creek, above Lanes Creek 0.027 0.00097 490 station not sampled

ST162 Sheep Creek, below West Fork Sheep Creek 0.011 0.0064 510 station not sampled

ST163 Sheep Creek, above West Fork Sheep Creek 0.019 0.0039 600 station not sampled

ST173 Smoky Creek, below Smoky Canyon Mine 0.010 0.074 1,900 station not sampled

ST174 Smoky Creek, above activity at Smoky Canyon Mine 0.024 0.074 3,000 station not sampled

ST176 Roberts Creek, above tailings ponds 0.034 0.023 3,800 station not sampled

ST183 Sage Creek, below Smoky Canyon Mine 0.032 0.026 1,000 station not sampled

ST184 Sage Creek, above Smoky Canyon Mine 0.019 0.0074 2,200 station not sampled

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 0.018 0.0038 2,800 station not sampled

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 0.0051 1,500 0.52

ST187 North Fork Sage Creek, below Pole Creek 0.42 0.53 6,500 station not sampled

ST188 North Fork Sage Creek, above Pole Creek 0.18 0.14 1,000 station not sampled

ST193 South Fork Deer Creek station was dry 0.018 1,700 station not sampled

ST196 Georgetown Creek, below irrigation diversion dam 0.0064 0.0061 190 station not sampled

ST200 Georgetown Creek, above Georgetown Canyon Mine 0.0023 station dry 3,800 station not sampled

ST201 Right Hand Fork, below Georgetown Canyon Mine -0.00059 0.0020 160 station not sampled

ST202 Right Hand Fork, above Georgetown Canyon Mine -0.00053 0.0014 49 station not sampled

ST218 Formation Creek, headwaters 0.00057 0.0074 no sample reported station not sampled

TP001 Wooley Valley Mine Tailings Pond #1 0.0080 0.0017 not applicable not applicable
TP002 Wooley Valley Mine Tailings Pond #2 0.037 0.032 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 0.077 0.027 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 0.043 0.047 not applicable station not sampled

TP005 Smoky Canyon Mine Tailings Pond #2 0.015 0.026 not applicable station not sampled
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 0.031 mg/L for spring water, 0.014 mg/L for fall water, 4.8 mg/kg for sediment, and 0.96 mg/kg for fish; results not exceeding their corresponding
     value (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 0.031 mg/L for spring water, 0.014 mg/L for fall water, 4.8 mg/kg for sediment, and 0.96 mg/kg for fish; results exceeding their corresponding value
    (those bolded) are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect  current flow conditions.
5Station was sampled in July; no equipment blanks or matrix spikes were analyzed, thus results presented are only lab-QA adjusted.
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Wells Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

PW001 FMC Office Well -0.0064 2 0.0029 2 not applicable not applicable

PW002 Huntzeker Well -0.0033 0.0071 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 0.012 0.011 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 0.0052 0.014 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 -0.0034 -0.0017 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 0.012 0.013 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 0.0087 0.0058 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 0.010 0.0030 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 -0.0010 0.0074 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 -0.00034 well broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 0.0058 0.00016 not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 0.0068 0.00089 not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 0.012 5 0.0084 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 0.0014 0.0060 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 0.010 0.0071 not applicable not applicable
PW017 Smoky Canyon Mine Potable Supply Well 0.021 3 0.016 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable

PW019 Enoch Valley Shop/Office Well -0.0073 -0.0012 not applicable not applicable
PW020 Enoch Valley Mine Dust Control Well 0.18 0.13 3 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 0.015 0.011 50 3 not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 0.0072 0.015 36 not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 0.0030 station dry 75 not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 0.28 station dry 630 not applicable

DS015 Conda Mine West Limb Waste Dump Seep 0.46 5 0.48 170 not applicable

FD001 Conda Mine French Drain 0.048 0.030 240 not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 0.039 0.022 58 not applicable

MF001 Central Farmers Plant Thickener 0.010 0.010 not applicable not applicable
MF002 Dry Valley Mine Pit Dewatering Pond 0.017 0.029 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond -0.0013 0.0046 77 not applicable

MP032 Smoky Canyon Mine A Pit Pond 0.018 0.030 290 not applicable

SP011 Ballard Mine Upper Elk Pond 0.022 station dry 330 not applicable

SP024 Enoch Valley Mine North Pond 0.021 0.027 320 not applicable

SP025 Gay Mine W Pit Pond 0.016 0.014 40 not applicable

SP026 Gay Mine Z Pit Pond 0.030 0.019 170 not applicable
SP027 Gay Mine JD Pit Pond 0.013 0.013 61 not applicable

French Drains

Miscellaneous Facilities

Waste Rock Dump Seeps
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

ST001 Portneuf River, below Bakers Creek 0.0091 0.0031 12 station not sampled

ST004 Portneuf River, above U Creek 0.014 0.015 17 station not sampled

ST013 Ross Fork, below Danielson Creek -0.00051 -0.0012 19 station not sampled

ST015 Ross Fork, above South 40 of Gay Mine 0.0011 0.0031 40 station not sampled

ST019 Blackfoot River, below Ballard Creek 0.016 0.0037 26 station not sampled

ST020 Blackfoot River, below State Land Creek 0.019 0.0021 54 station not sampled

ST022 Blackfoot River, below Wooley Valley Creek -0.0023 0.011 20 station not sampled

ST023 Blackfoot River, below Dry Valley Creek -0.0016 0.014 36 station not sampled

ST024 Blackfoot River, above Dry Valley Creek -0.0069 0.015 43 station not sampled

ST026 Blackfoot River, above Wooley Range Ridge Creek -0.0019 0.0092 58 -0.049 2

ST229 Blackfoot River, below Spring Creek -0.0061 0.016 43 station not sampled

ST031 Lincoln Creek, below Dry Hollow Creek 0.0057 0.0033 35 station not sampled

ST033 Lincoln Creek, above North Limb of Gay Mine 0.0037 -0.0012 22 station not sampled

ST042 Grizzly Creek, below Phosphoria Formation outcrop 0.0047 0.017 19 station not sampled

ST043 Little Blackfoot River, below Long Valley Creek 0.010 0.016 49 station not sampled

ST044 Little Blackfoot River, below Henry Mine 0.0057 0.0052 47 station not sampled

ST046 Little Blackfoot River, below Enoch Valley Creek 0.012 0.011 22 station not sampled

ST047 Little Blackfoot River, above Enoch Valley Creek -0.0089 0.013 25 station not sampled

ST048 Little Blackfoot River, below Reese Creek 0.00057 0.0063 69 station not sampled

ST049 Little Blackfoot River, above Reese Creek -0.0026 0.0020 43 station not sampled

ST071 State Land Creek, below tributaries 0.0029 0.030 61 station not sampled

ST076 Trail Creek, above Blackfoot River 0.00085 0.029 41 station not sampled

ST078 Trail Creek, above Camp G Creek 0.026 0.0044 43 station not sampled

ST097 Slug Creek, below Goodheart Creek 0.010 0.0040 97 station not sampled

ST098 Slug Creek, above Goodheart Creek 0.012 0.0020 46 station not sampled

ST100 Slug Creek, above Dry Basin Creek 0.0046 0.0074 43 station not sampled

ST101 Caldwell Creek, below Phosphoria Formation outcrop 0.0037 0.011 55 station not sampled

ST113 Dry Valley Creek, above Blackfoot River 0.030 0.0037 52 station not sampled

ST129 Angus Creek, below Wooley Valley Mine 0.00096 0.0031 41 station not sampled

ST131 Rasmussen Creek, above Angus Creek -0.0039 0.0033 43 station not sampled

ST132 Angus Creek, above No Name Creek4 -0.0062 0.0046 41 station not sampled

ST137 No Name, above Angus Creek4 -0.0071 station dry 57 station not sampled

ST149 East Mill Creek, above Spring Creek on north fork -0.0020 ST227 sampled instead ST227 sampled instead station not sampled

ST150 East Mill Creek, above Spring Creek on south fork -0.0027 ST227 sampled instead ST227 sampled instead station not sampled
ST227 East Mill Creek, at fish sampling reach station not yet established 0.012 57 -0.025

ST152 Diamond Creek, below Kendall Creek -0.0055 0.016 32 station not sampled

ST153 Diamond Creek, above Kendall Creek 0.0014 0.011 32 station not sampled

ST155 Lanes Creek, below 6500 Feet Creek 0.013 -0.0076 23 station not sampled
ST156 Lanes Creek, below Sheep Creek 0.015 -0.013 26 station not sampled

TABLE D.10
 NICKEL RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING

(CONTINUED)

 

Appendix D-29



Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams, Continued Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

ST152 Diamond Creek, below Kendall Creek -0.0055 0.016 32 station not sampled

ST153 Diamond Creek, above Kendall Creek 0.0014 0.011 32 station not sampled

ST155 Lanes Creek, below 6500 Feet Creek 0.013 -0.0076 23 station not sampled

ST156 Lanes Creek, below Sheep Creek 0.015 -0.013 26 station not sampled

ST161 Sheep Creek, above Lanes Creek 0.015 -0.017 30 station not sampled

ST162 Sheep Creek, below West Fork Sheep Creek 0.011 -0.011 24 station not sampled

ST163 Sheep Creek, above West Fork Sheep Creek 0.0055 -0.010 28 station not sampled

ST173 Smoky Creek, below Smoky Canyon Mine -0.00089 0.014 46 station not sampled

ST174 Smoky Creek, above activity at Smoky Canyon Mine -0.000016 0.0075 48 station not sampled

ST176 Roberts Creek, above tailings ponds -0.0027 0.0033 59 station not sampled

ST183 Sage Creek, below Smoky Canyon Mine -0.0036 0.0059 40 station not sampled

ST184 Sage Creek, above Smoky Canyon Mine -0.0031 0.0091 35 station not sampled

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop -0.00051 0.0083 37 station not sampled

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 0.0075 44 -0.19

ST187 North Fork Sage Creek, below Pole Creek 0.0026 -0.00029 34 station not sampled

ST188 North Fork Sage Creek, above Pole Creek -0.0036 0.00016 32 station not sampled

ST193 South Fork Deer Creek station was dry -0.0017 64 station not sampled

ST196 Georgetown Creek, below irrigation diversion dam 0.0085 -0.0024 24 station not sampled

ST200 Georgetown Creek, above Georgetown Canyon Mine 0.0042 station dry 33 station not sampled

ST201 Right Hand Fork, below Georgetown Canyon Mine 0.0063 0.0047 40 station not sampled

ST202 Right Hand Fork, above Georgetown Canyon Mine -0.0031 0.0016 19 station not sampled

ST218 Formation Creek, headwaters 0.030 0.015 sample not reported station not sampled

TP001 Wooley Valley Mine Tailings Pond #1 0.012 0.011 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 0.0036 0.019 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 0.011 0.016 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 0.0059 0.013 not applicable station not sampled
TP005 Smoky Canyon Mine Tailings Pond #2 0.016 0.031 not applicable station not sampled
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 0.017mg/L for spring water, 0.021 mg/L for fall water, 2.3 mg/kg for sediment, and 0.045 mg/kg for fish; results not exceeding their corresponding
    value (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 0.017 mg/L for spring water, 0.021 mg/L for fall water, 2.3 mg/kg for sediment, and 0.045 mg/kg for fish; results exceeding their corresponding value
     (those bolded) are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
5Station was sampled in July; no equipment blanks or matrix spikes were analyzed, thus results presented are only lab-QA adjusted.
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Station Field-and-Lab-QA-Adjusted Concentration 1 

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Wells Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

PW001 FMC Office Well -0.0037 2 0.0060 2 not applicable not applicable

PW002 Huntzeker Well 0.00081 0.016 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 -0.0056 0.024 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 0.000069 0.019 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 -0.0045 -0.0039 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 0.0067 0.012 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 0.0019 0.0041 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 0.0058 0.014 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 -0.0064 0.0073 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 -0.0023 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 -0.0015 0.00069 not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 -0.0088 0.0074 not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 0.013 5 0.0064 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well -0.011 0.0066 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 0.025 -0.0028 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 0.014 0.014 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable

PW019 Enoch Valley Shop/Office Well -0.0038 -0.0052 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well -0.0054 0.0078 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 0.0080 0.0097 55 3 not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 0.016 0.011 69 not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 0.0076 station was dry 150 not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 0.060 3 station was dry 780 not applicable

DS015 Conda Mine West Limb Waste Dump Seep 0.049 5 0.062 3 170 not applicable

FD001 Conda Mine French Drain 0.025 0.016 120 not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 0.0092 0.0075 62 not applicable

MF001 Central Farmers Plant Thickener 0.038 0.022 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 0.035 0.039 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 0.0026 0.0043 140 not applicable

MP032 Smoky Canyon Mine A Pit Pond 0.047 0.076 730 not applicable

SP011 Ballard Mine Upper Elk Pond 0.034 station was dry 1000 not applicable

SP024 Enoch Valley Mine North Pond 0.032 0.094 440 not applicable

SP025 Gay Mine W Pit Pond -0.010 0.012 77 not applicable

SP026 Gay Mine Z Pit Pond 0.012 0.020 490 not applicable
SP027 Gay Mine JD Pit Pond 0.0067 0.039 160 not applicable
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Station Field-and-Lab-QA-Adjusted Concentration 1 

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

ST001 Portneuf River, below Bakers Creek 0.0068 0.010 26 station not sampled

ST004 Portneuf River, above U Creek -0.0018 0.011 35 station not sampled

ST013 Ross Fork, below Danielson Creek -0.020 0.0066 32 station not sampled

ST015 Ross Fork, above South 40 of Gay Mine -0.012 0.011 71 station not sampled

ST019 Blackfoot River, below Ballard Creek 0.0040 0.012 34 station not sampled

ST020 Blackfoot River, below State Land Creek 0.012 0.0013 35 station not sampled

ST022 Blackfoot River, below Wooley Valley Creek -0.0019 0.025 32 station not sampled

ST023 Blackfoot River, below Dry Valley Creek -0.0066 0.021 30 station not sampled

ST024 Blackfoot River, above Dry Valley Creek -0.00046 0.015 35 station not sampled

ST026 Blackfoot River, above Wooley Range Ridge Creek -0.0014 0.011 46 -0.23 2

ST229 Blackfoot River, below Spring Creek 0.0043 0.017 34 station not sampled

ST031 Lincoln Creek, below Dry Hollow Creek -0.014 0.0074 70 station not sampled

ST033 Lincoln Creek, above North Limb of Gay Mine -0.019 0.013 45 station not sampled

ST042 Grizzly Creek, below Phosphoria Formation outcrop 0.020 0.021 30 station not sampled

ST043 Little Blackfoot River, below Long Valley Creek 0.027 0.014 39 station not sampled

ST044 Little Blackfoot River, below Henry Mine 0.019 0.0064 95 station not sampled

ST046 Little Blackfoot River, below Enoch Valley Creek 0.028 0.011 47 station not sampled

ST047 Little Blackfoot River, above Enoch Valley Creek -0.0033 0.010 50 station not sampled

ST048 Little Blackfoot River, below Reese Creek -0.0021 0.0060 39 station not sampled

ST049 Little Blackfoot River, above Reese Creek -0.0018 0.0012 56 station not sampled

ST071 State Land Creek, below tributaries -0.0086 0.024 70 station not sampled

ST076 Trail Creek, above Blackfoot River -0.011 0.023 50 station not sampled

ST078 Trail Creek, above Camp G Creek 0.015 -0.00043 61 station not sampled

ST097 Slug Creek, below Goodheart Creek -0.013 0.0022 40 station not sampled

ST098 Slug Creek, above Goodheart Creek -0.012 0.0011 60 station not sampled

ST100 Slug Creek, above Dry Basin Creek -0.0090 0.0056 55 station not sampled

ST101 Caldwell Creek, below Phosphoria Formation outcrop 0.0016 0.015 47 station not sampled

ST113 Dry Valley Creek, above Blackfoot River -0.0015 0.0068 60 station not sampled

ST129 Angus Creek, below Wooley Valley Mine -0.00067 0.017 80 station not sampled

ST131 Rasmussen Creek, above Angus Creek -0.0036 0.017 71 station not sampled

ST132 Angus Creek, above No Name Creek4 -0.0025 0.019 61 station not sampled

ST137 No Name, above Angus Creek4 0.0020 station was dry 62 station not sampled

ST149 East Mill Creek, above Spring Creek on north fork -0.0041 ST227 sampled instead ST227 sampled instead station not sampled

ST150 East Mill Creek, above Spring Creek on south fork 0.0020 ST227 sampled instead ST227 sampled instead station not sampled
ST227 East Mill Creek, at fish sampling reach station not yet established 0.015 85 -0.25

ST152 Diamond Creek, below Kendall Creek 0.0012 0.18 45 station not sampled

ST153 Diamond Creek, above Kendall Creek 0.0024 0.012 59 station not sampled

ST155 Lanes Creek, below 6500 Feet Creek -0.0035 -0.032 24 station not sampled
ST156 Lanes Creek, below Sheep Creek 0.0023 -0.034 27 station not sampled
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Station Field-and-Lab-QA-Adjusted Concentration 1 

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams, Continued Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

ST161 Sheep Creek, above Lanes Creek 0.0054 -0.031 34 station not sampled

ST162 Sheep Creek, below West Fork Sheep Creek -0.012 -0.029 38 station not sampled

ST163 Sheep Creek, above West Fork Sheep Creek -0.012 -0.028 43 station not sampled

ST173 Smoky Creek, below Smoky Canyon Mine 0.00070 0.020 84 station not sampled

ST174 Smoky Creek, above activity at Smoky Canyon Mine 0.0088 0.0044 54 station not sampled

ST176 Roberts Creek, above tailings ponds -0.015 -0.00043 64 station not sampled

ST183 Sage Creek, below Smoky Canyon Mine -0.025 0.015 70 station not sampled

ST184 Sage Creek, above Smoky Canyon Mine 0.0073 0.0075 39 station not sampled

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 0.00033 0.0089 53 station not sampled

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 0.013 48 -0.058

ST187 North Fork Sage Creek, below Pole Creek -0.022 0.0035 59 station not sampled

ST188 North Fork Sage Creek, above Pole Creek -0.0053 0.0054 43 station not sampled

ST193 South Fork Deer Creek station was snow-covered 0.0057 59 station not sampled

ST196 Georgetown Creek, below irrigation diversion dam 0.00039 0.0060 69 station not sampled

ST200 Georgetown Creek, above Georgetown Canyon Mine 0.012 station was dry 45 station not sampled

ST201 Right Hand Fork, below Georgetown Canyon Mine -0.0053 0.015 32 station not sampled

ST202 Right Hand Fork, above Georgetown Canyon Mine -0.011 0.015 16 station not sampled

ST218 Formation Creek, headwaters 0.020 0.010 sample not reported station not sampled

TP001 Wooley Valley Mine Tailings Pond #1 0.10 0.18 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 0.025 0.063 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 0.051 0.11 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 0.081 0.084 not applicable station not sampled

TP005 Smoky Canyon Mine Tailings Pond #2 0.091 0.15 not applicable station not sampled
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 0.027 mg/L for spring water, 0.040 mg/L for fall water, 3.0 mg/kg for sediment, and 0.27 mg/kg for fish; results not exceeding their corresponding
     value (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 0.027 mg/L for spring water, 0.040 mg/L for fall water, 3.0 mg/kg for sediment, and 0.27 mg/kg for fish; results exceeding their corresponding value
     (those bolded) are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
5Station was sampled in July; no equipment blanks or matrix spikes were analyzed, thus results presented are only lab-QA adjusted.

 

Tailings Ponds

TABLE D.11
 VANADIUM RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING

(CONTINUED)

Appendix D-33



Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Wells Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

PW001 FMC Office Well 0.0059 2 0.0049 2 not applicable not applicable
PW002 Huntzeker Well 0.040 3 0.042 3 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 0.12 0.10 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 0.20 0.14 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 1.1 1.3 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 0.15 0.079 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 0.11 0.10 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 0.34 0.26 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 0.019 0.13 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable
PW011 Rasmussen Ridge Mine Wash Plant Well #3 0.012 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 0.035 0.13 not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 0.025 0.019 not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 0.66 5 0.30 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 0.16 0.12 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 -0.0015 0.052 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 0.087 0.10 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable
PW019 Enoch Valley Shop/Office Well 0.058 0.084 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 1.1 0.78 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 0.056 0.010 160 3 not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 0.0081 -0.0013 140 not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 0.0042 station was dry 290 not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 1.1 station was dry 2100 not applicable

DS015 Conda Mine West Limb Waste Dump Seep 1.5 5 1.4 690 not applicable

FD001 Conda Mine French Drain 0.23 0.058 930 not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 0.0096 0.0023 220 not applicable

MF001 Central Farmers Plant Thickener 0.015 0.0075 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 0.020 0.074 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond -0.00042 0.0031 250 not applicable

MP032 Smoky Canyon Mine A Pit Pond 0.070 0.030 1300 not applicable

SP011 Ballard Mine Upper Elk Pond 0.0097 station was dry 1800 not applicable

SP024 Enoch Valley Mine North Pond 0.059 0.047 1400 not applicable

SP025 Gay Mine W Pit Pond 0.0036 0.0041 130 not applicable

SP026 Gay Mine Z Pit Pond 0.020 0.0068 830 not applicable
SP027 Gay Mine JD Pit Pond 0.012 0.0052 600 not applicable
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

ST001 Portneuf River, below Bakers Creek 0.0043 0.0031 35 station not sampled

ST004 Portneuf River, above U Creek 0.0053 0.0082 55 station not sampled

ST013 Ross Fork, below Danielson Creek 0.0061 0.0018 54 station not sampled

ST015 Ross Fork, above South 40 of Gay Mine 0.0019 0.00050 150 station not sampled

ST019 Blackfoot River, below Ballard Creek 0.0072 0.0015 33 station not sampled

ST020 Blackfoot River, below State Land Creek 0.0062 0.00083 42 station not sampled

ST022 Blackfoot River, below Wooley Valley Creek 0.0029 0.0051 42 station not sampled

ST023 Blackfoot River, below Dry Valley Creek 0.0064 -0.0044 31 station not sampled

ST024 Blackfoot River, above Dry Valley Creek 0.00066 0.0058 27 station not sampled

ST026 Blackfoot River, above Wooley Range Ridge Creek 0.0015 0.0060 33 7.0 3

ST229 Blackfoot River, below Spring Creek 0.0011 0.0013 35 station not sampled

ST031 Lincoln Creek, below Dry Hollow Creek 0.0055 0.0041 130 station not sampled

ST033 Lincoln Creek, above North Limb of Gay Mine 0.0084 0.0069 67 station not sampled

ST042 Grizzly Creek, below Phosphoria Formation outcrop 0.0066 -0.0019 40 station not sampled

ST043 Little Blackfoot River, below Long Valley Creek 0.0017 0.0085 91 station not sampled

ST044 Little Blackfoot River, below Henry Mine 0.0026 0.0032 120 station not sampled

ST046 Little Blackfoot River, below Enoch Valley Creek 0.00023 0.0047 68 station not sampled

ST047 Little Blackfoot River, above Enoch Valley Creek 0.0048 0.0046 67 station not sampled

ST048 Little Blackfoot River, below Reese Creek -0.0021 0.0035 80 station not sampled

ST049 Little Blackfoot River, above Reese Creek -0.0031 0.0065 85 station not sampled

ST071 State Land Creek, below tributaries 0.0012 -0.00016 270 station not sampled

ST076 Trail Creek, above Blackfoot River -0.0023 -0.0055 65 station not sampled

ST078 Trail Creek, above Camp G Creek 0.065 0.0020 68 station not sampled

ST097 Slug Creek, below Goodheart Creek -0.0017 0.0047 39 station not sampled

ST098 Slug Creek, above Goodheart Creek -0.0090 0.0033 150 station not sampled

ST100 Slug Creek, above Dry Basin Creek -0.0078 0.0046 140 station not sampled

ST101 Caldwell Creek, below Phosphoria Formation outcrop -0.0020 -0.0057 130 station not sampled

ST113 Dry Valley Creek, above Blackfoot River 0.13 0.0050 260 station not sampled

ST129 Angus Creek, below Wooley Valley Mine 0.00012 0.0056 96 station not sampled

ST131 Rasmussen Creek, above Angus Creek 0.0096 0.012 180 station not sampled

ST132 Angus Creek, above No Name Creek4 0.0083 0.0070 99 station not sampled

ST137 No Name, above Angus Creek4 0.017 station was dry 210 station not sampled

ST149 East Mill Creek, above Spring Creek on north fork 0.0020 ST227 sampled instead ST227 sampled instead station not sampled

ST150 East Mill Creek, above Spring Creek on south fork 0.0028 ST227 sampled instead ST227 sampled instead station not sampled
ST227 East Mill Creek, at fish sampling reach station not yet established 0.010 180 11

ST152 Diamond Creek, below Kendall Creek -0.00063 0.00083 67 station not sampled

ST153 Diamond Creek, above Kendall Creek -0.0049 0.0016 52 station not sampled

ST155 Lanes Creek, below 6500 Feet Creek 0.0067 -0.0029 22 station not sampled
ST156 Lanes Creek, below Sheep Creek 0.0054 -0.0052 23 station not sampled
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams, Continued Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

ST162 Sheep Creek, below West Fork Sheep Creek -0.0060 -0.0063 45 station not sampled

ST163 Sheep Creek, above West Fork Sheep Creek -0.0059 -0.0068 44 station not sampled

ST173 Smoky Creek, below Smoky Canyon Mine -0.0024 0.0038 130 station not sampled

ST174 Smoky Creek, above activity at Smoky Canyon Mine -0.0043 0.0066 120 station not sampled

ST176 Roberts Creek, above tailings ponds 0.0071 0.00083 120 station not sampled

ST183 Sage Creek, below Smoky Canyon Mine 0.015 0.0070 190 station not sampled

ST184 Sage Creek, above Smoky Canyon Mine -0.0056 0.0034 58 station not sampled

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop -0.0019 0.0034 95 station not sampled

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 0.0041 70 11

ST187 North Fork Sage Creek, below Pole Creek 0.0098 0.0037 88 station not sampled

ST188 North Fork Sage Creek, above Pole Creek 0.0042 0.0049 47 station not sampled

ST193 South Fork Deer Creek station was dry 0.0019 140 station not sampled

ST196 Georgetown Creek, below irrigation diversion dam -0.0051 0.0046 100 station not sampled

ST200 Georgetown Creek, above Georgetown Canyon Mine 0.0020 station was dry 62 station not sampled

ST201 Right Hand Fork, below Georgetown Canyon Mine -0.0042 0.0012 20 station not sampled

ST202 Right Hand Fork, above Georgetown Canyon Mine -0.0038 0.0011 38 station not sampled

ST218 Formation Creek, headwaters 0.012 0.0023 sample not reported station not sampled

TP001 Wooley Valley Mine Tailings Pond #1 0.014 0.016 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 0.0083 0.013 not applicable not applicable
TP003 Wooley Valley Mine Tailings Pond #3 0.019 0.0091 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 0.014 0.0096 not applicable station not sampled

TP005 Smoky Canyon Mine Tailings Pond #2 0.030 0.055 not applicable station not sampled
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 0.010mg/L for spring water, 0.015 mg/L for fall water, 8.1 mg/kg for sediment, and 0.14 mg/kg for fish; results not exceeding their corresponding
    value (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 0.010 mg/L for spring water, 0.015 mg/L for fall water, 8.1 mg/kg for sediment, and 0.14 mg/kg for fish; results exceeding their corresponding value
     (those bolded) are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
5Station was sampled in July; no equipment blanks or matrix spikes were analyzed, thus results presented are only lab-QA adjusted.
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Spring), mg/L Sediment (Sept.) Fish (Sept.) 

Wells Dissolved Dissolved  mg/kg (dry weight) mg/kg (wet weight)

PW001 FMC Office Well 55 3 54 not applicable not applicable

PW002 Huntzeker Well 110 96 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 140 86 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 120 100 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 65 81 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 47 46 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 31 34 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 53 45 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 48 45 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable
PW011 Rasmussen Ridge Mine Wash Plant Well #3 47 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 64 49 not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 59 46 not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 64 5 69 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 72 77 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 110 110 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 68 69 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable
PW019 Enoch Valley Shop/Office Well 73 63 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 59 58 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 110 84 10,000 not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 170 140 16,000 not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 85 station was dry 40,000 not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 430 station was dry 130,000 not applicable

DS015 Conda Mine West Limb Waste Dump Seep 620 5 550 150,000 not applicable

FD001 Conda Mine French Drain 200 200 63,000 not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 130 110 12,000 not applicable

MF001 Central Farmers Plant Thickener 17 21 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 50 45 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 28 32 23,000 not applicable

MP032 Smoky Canyon Mine A Pit Pond 51 59 66,000 not applicable

SP011 Ballard Mine Upper Elk Pond 28 station was dry 65,000 not applicable

SP024 Enoch Valley Mine North Pond 60 110 39,000 not applicable

SP025 Gay Mine W Pit Pond 49 52 26,000 not applicable

SP026 Gay Mine Z Pit Pond 67 55 78,000 not applicable
SP027 Gay Mine JD Pit Pond 110 94 270,000 not applicable

TABLE D.13
 CALCIUM RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING

 

Waste Rock Dump Seeps

French Drains

Miscellaneous Facilities

Stock Ponds

Appendix D-37



Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Spring), mg/L Sediment (Sept.) Fish (Sept.) 

Streams Dissolved Dissolved  mg/kg (dry weight) mg/kg (wet weight)

ST001 Portneuf River, below Bakers Creek 110 91 140,000 station not sampled

ST004 Portneuf River, above U Creek 90 83 23,000 station not sampled

ST013 Ross Fork, below Danielson Creek 24 40 5,400 station not sampled

ST015 Ross Fork, above South 40 of Gay Mine 120 130 62,000 station not sampled

ST019 Blackfoot River, below Ballard Creek 52 50 36,000 station not sampled

ST020 Blackfoot River, below State Land Creek 53 49 39,000 station not sampled

ST022 Blackfoot River, below Wooley Valley Creek 59 51 53,000 station not sampled

ST023 Blackfoot River, below Dry Valley Creek 53 49 54,000 station not sampled

ST024 Blackfoot River, above Dry Valley Creek 51 51 60,000 station not sampled

ST026 Blackfoot River, above Wooley Range Ridge Creek 55 49 110,000 station not sampled

ST229 Blackfoot River, below Spring Creek 55 54 30,000 station not sampled

ST031 Lincoln Creek, below Dry Hollow Creek 120 100 25,000 station not sampled

ST033 Lincoln Creek, above North Limb of Gay Mine 110 100 120,000 station not sampled

ST042 Grizzly Creek, below Phosphoria Formation outcrop 65 80 160,000 station not sampled

ST043 Little Blackfoot River, below Long Valley Creek 73 120 64,000 station not sampled

ST044 Little Blackfoot River, below Henry Mine 66 63 107,000 station not sampled

ST046 Little Blackfoot River, below Enoch Valley Creek 65 66 23,000 station not sampled

ST047 Little Blackfoot River, above Enoch Valley Creek 67 61 9,100 station not sampled

ST048 Little Blackfoot River, below Reese Creek 50 59 59,000 station not sampled

ST049 Little Blackfoot River, above Reese Creek 41 48 35,000 station not sampled

ST071 State Land Creek, below tributaries 44 55 16,000 station not sampled

ST076 Trail Creek, above Blackfoot River 66 51 21,000 station not sampled

ST078 Trail Creek, above Camp G Creek 61 59 24,000 station not sampled

ST097 Slug Creek, below Goodheart Creek 58 66 33,000 station not sampled

ST098 Slug Creek, above Goodheart Creek 48 60 14,000 station not sampled

ST100 Slug Creek, above Dry Basin Creek 39 64 16,000 station not sampled

ST101 Caldwell Creek, below Phosphoria Formation outcrop 72 64 38,000 station not sampled

ST113 Dry Valley Creek, above Blackfoot River 69 69 22,000 station not sampled

ST129 Angus Creek, below Wooley Valley Mine 64 76 14,000 station not sampled

ST131 Rasmussen Creek, above Angus Creek 28 57 10,000 station not sampled

ST132 Angus Creek, above No Name Creek4 41 73 16,000 station not sampled

ST137 No Name, above Angus Creek4 18 station was dry 17,000 station not sampled

ST149 East Mill Creek, above Spring Creek on north fork 67 ST227 sampled instead ST227 sampled instead station not sampled

ST150 East Mill Creek, above Spring Creek on south fork 69 ST227 sampled instead ST227 sampled instead station not sampled

ST227 East Mill Creek, at fish sampling reach station not yet established 55 18,000 station not sampled

ST152 Diamond Creek, below Kendall Creek 54 57 12,000 station not sampled

ST153 Diamond Creek, above Kendall Creek 51 57 29,000 station not sampled

ST155 Lanes Creek, below 6500 Feet Creek 52 53 41,000 station not sampled
ST156 Lanes Creek, below Sheep Creek 51 49 53,000 station not sampled
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Spring), mg/L Sediment (Sept.) Fish (Sept.) 

Streams, Continued Dissolved Dissolved  mg/kg (dry weight) mg/kg (wet weight)

ST161 Sheep Creek, above Lanes Creek 51 54 21,000 station not sampled

ST162 Sheep Creek, below West Fork Sheep Creek 51 51 24,000 station not sampled

ST163 Sheep Creek, above West Fork Sheep Creek 45 51 35,000 station not sampled

ST173 Smoky Creek, below Smoky Canyon Mine 62 59 32,000 station not sampled

ST174 Smoky Creek, above activity at Smoky Canyon Mine 57 58 15,000 station not sampled

ST176 Roberts Creek, above tailings ponds 85 81 33,000 station not sampled

ST183 Sage Creek, below Smoky Canyon Mine 58 56 38,000 station not sampled

ST184 Sage Creek, above Smoky Canyon Mine 54 54 60,000 station not sampled

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 41 51 26,000 station not sampled

ST187 North Fork Sage Creek, below Pole Creek 100 130 32,000 station not sampled

ST188 North Fork Sage Creek, above Pole Creek 44 63 26,000 station not sampled

ST193 South Fork Deer Creek station was snow-covered 58 18,000 station not sampled

ST196 Georgetown Creek, below irrigation diversion dam 61 75 130,000 station not sampled

ST200 Georgetown Creek, above Georgetown Canyon Mine 72 station was dry 24,000 station not sampled

ST201 Right Hand Fork, below Georgetown Canyon Mine 84 86 46,000 station not sampled

ST202 Right Hand Fork, above Georgetown Canyon Mine 51 45 160,000 station not sampled

ST218 Formation Creek, headwaters 150 150 sample not reported station not sampled

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 52 47,000 station not sampled

TP001 Wooley Valley Mine Tailings Pond #1 34 41 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 21 15 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 26 28 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 80 82 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 73 53 not applicable not applicable
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 10 mg/L for spring water, 0.85 mg/L for fall water, and 90.8 mg/kg for sediment; results not exceeding their corresponding value (those italicized)
     are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 10 mg/L for spring water, 0.85 mg/L for fall water, and 5100 mg/kg for sediment; results exceeding their corresponding value (those bolded) are
     discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
5Station was sampled in July; no equipment blanks or matrix spikes were analyzed, thus results presented are only lab-QA adjusted.
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (May), mg/L Sediment (Sept.) Fish (Sept.) 

Wells Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

PW001 FMC Office Well 0.017 2 -0.0015 2 not applicable not applicable
PW002 Huntzeker Well 0.067 0.070 3 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 -0.021 0.036 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 -0.066 0.038 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 -0.0066 0.050 not applicable not applicable
PW006 Rasmussen Ridge Mine Dust Control Well #1 0.036 0.11 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 0.18 0.35 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 0.015 0.020 not applicable not applicable
PW009 Rasmussen Ridge Mine Wash Plant Well #1 -0.0013 0.26 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 -0.0036 well was broken not applicable not applicable
PW012 Rasmussen Ridge Mine Wash Plant Well #4 0.15 3.1 not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 -0.022 0.099 not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 0.98 3,4 0.23 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 0.049 0.066 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 -0.039 0.023 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well -0.096 -0.0063 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable
PW019 Enoch Valley Shop/Office Well 0.039 0.23 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 0.024 0.10 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 0.012 -0.0089 22000 3 not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep -0.10 -0.0027 20000 not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep -0.11 station was dry 15000 not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep -0.18 station was dry 16000 not applicable

DS015 Conda Mine West Limb Waste Dump Seep no samples reported 0.12 12000 not applicable

FD001 Conda Mine French Drain -0.034 -0.027 18000 not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 0.43 -0.046 18000 not applicable

MF001 Central Farmers Plant Thickener 0.51 0.37 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 0.036 0.047 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond -0.019 0.028 22000 not applicable

MP032 Smoky Canyon Mine A Pit Pond -0.080 0.051 18000 not applicable

SP011 Ballard Mine Upper Elk Pond 0.040 station was dry 23000 not applicable

SP024 Enoch Valley Mine North Pond 0.14 0.14 25000 not applicable

SP025 Gay Mine W Pit Pond 0.0084 -0.033 16000 not applicable

SP026 Gay Mine Z Pit Pond -0.0047 -0.043 11000 not applicable
SP027 Gay Mine JD Pit Pond -0.049 -0.065 6800 not applicable

French Drains

Miscellaneous Facilities

Stock Ponds
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (May), mg/L Sediment (Sept.) Fish (Sept.) 

Streams Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

ST001 Portneuf River, below Bakers Creek -0.052 -0.041 6700 station not sampled

ST004 Portneuf River, above U Creek 0.077 0.097 11000 station not sampled

ST013 Ross Fork, below Danielson Creek 0.30 0.16 13000 station not sampled

ST015 Ross Fork, above South 40 of Gay Mine -0.019 -0.037 28000 station not sampled

ST019 Blackfoot River, below Ballard Creek 0.30 0.035 7000 station not sampled

ST020 Blackfoot River, below State Land Creek 0.37 0.037 8100 station not sampled

ST022 Blackfoot River, below Wooley Valley Creek 0.09 -0.0087 8700 station not sampled

ST023 Blackfoot River, below Dry Valley Creek 0.18 -0.026 6400 station not sampled

ST024 Blackfoot River, above Dry Valley Creek 0.22 0.0088 5400 station not sampled

ST026 Blackfoot River, above Wooley Range Ridge Creek -0.0040 -0.022 6200 station not sampled

ST229 Blackfoot River, below Spring Creek 0.18 0.042 8900 station not sampled

ST031 Lincoln Creek, below Dry Hollow Creek 0.020 -0.055 17000 station not sampled

ST033 Lincoln Creek, above North Limb of Gay Mine 0.15 0.15 13000 station not sampled

ST042 Grizzly Creek, below Phosphoria Formation outcrop 0.26 0.12 9400 station not sampled

ST043 Little Blackfoot River, below Long Valley Creek 0.060 -0.084 11000 station not sampled

ST044 Little Blackfoot River, below Henry Mine 0.082 -0.032 20000 station not sampled

ST046 Little Blackfoot River, below Enoch Valley Creek 0.082 0.098 13000 station not sampled

ST047 Little Blackfoot River, above Enoch Valley Creek 0.031 -0.0090 16000 station not sampled

ST048 Little Blackfoot River, below Reese Creek 0.09 0.087 11000 station not sampled

ST049 Little Blackfoot River, above Reese Creek 0.085 0.22 20000 station not sampled

ST071 State Land Creek, below tributaries 0.21 0.19 15000 station not sampled

ST076 Trail Creek, above Blackfoot River 0.06 0.19 12000 station not sampled

ST078 Trail Creek, above Camp G Creek 0.037 0.11 20000 station not sampled

ST097 Slug Creek, below Goodheart Creek 0.037 0.078 5700 station not sampled

ST098 Slug Creek, above Goodheart Creek 0.047 0.15 22000 station not sampled

ST100 Slug Creek, above Dry Basin Creek 0.079 0.25 17000 station not sampled

ST101 Caldwell Creek, below Phosphoria Formation outcrop 0.063 0.059 18000 station not sampled

ST113 Dry Valley Creek, above Blackfoot River 0.12 0.051 17000 station not sampled

ST129 Angus Creek, below Wooley Valley Mine 0.14 0.22 27000 station not sampled

ST131 Rasmussen Creek, above Angus Creek 0.48 0.20 20000 station not sampled

ST132 Angus Creek, above No Name Creek4 0.33 0.20 23000 station not sampled

ST137 No Name, above Angus Creek4 0.25 station was dry 12000 station not sampled

ST149 East Mill Creek, above Spring Creek on north fork -0.0022 ST227 sampled instead ST227 sampled instead station not sampled

ST150 East Mill Creek, above Spring Creek on south fork -0.0077 ST227 sampled instead ST227 sampled instead station not sampled
ST227 East Mill Creek, at fish sampling reach station not yet established 0.11 32000 station not sampled

ST152 Diamond Creek, below Kendall Creek -0.051 -0.0063 15000 station not sampled

ST153 Diamond Creek, above Kendall Creek -0.028 0.012 18000 station not sampled

ST155 Lanes Creek, below 6500 Feet Creek 0.48 0.033 5800 station not sampled
ST156 Lanes Creek, below Sheep Creek 0.39 0.0027 8600 station not sampled
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (May), mg/L Sediment (Sept.) Fish (Sept.) 

Streams, Continued Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

ST161 Sheep Creek, above Lanes Creek 0.23 -0.031 12000 station not sampled

ST162 Sheep Creek, below West Fork Sheep Creek 0.12 -0.038 15000 station not sampled

ST163 Sheep Creek, above West Fork Sheep Creek 0.12 -0.015 16000 station not sampled

ST173 Smoky Creek, below Smoky Canyon Mine -0.068 0.12 22000 station not sampled

ST174 Smoky Creek, above activity at Smoky Canyon Mine -0.063 0.061 26000 station not sampled

ST176 Roberts Creek, above tailings ponds 0.034 -0.023 11000 station not sampled

ST183 Sage Creek, below Smoky Canyon Mine 0.056 0.026 14000 station not sampled

ST184 Sage Creek, above Smoky Canyon Mine -0.062 -0.0065 16000 station not sampled

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop -0.063 0.0026 17000 station not sampled

ST187 North Fork Sage Creek, below Pole Creek 0.46 0.049 22000 station not sampled

ST188 North Fork Sage Creek, above Pole Creek 0.64 0.27 9900 station not sampled

ST193 South Fork Deer Creek station snow-covered 0.021 28000 station not sampled

ST196 Georgetown Creek, below irrigation diversion dam 0.010 -0.029 6200 station not sampled

ST200 Georgetown Creek, above Georgetown Canyon Mine -0.064 station was dry 26000 station not sampled

ST201 Right Hand Fork, below Georgetown Canyon Mine -0.026 -0.029 9100 station not sampled

ST202 Right Hand Fork, above Georgetown Canyon Mine -0.011 -0.012 1900 station not sampled

ST218 Formation Creek, headwaters -0.034 -0.050 sample not reported station not sampled
ST228 South Fork Sage Creek, at fish sampling reach station not yet established -0.019 11000 station not sampled

TP001 Wooley Valley Mine Tailings Pond #1 -0.023 0.044 not applicable not applicable
TP002 Wooley Valley Mine Tailings Pond #2 0.0093 0.15 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 0.16 0.18 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 0.018 0.028 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 0.030 0.017 not applicable not applicable
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 0.44 mg/L for spring water, 0.066 mg/L for fall water, and 14 mg/kg for sediment; results not exceeding their corresponding value (those
     italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 0.44 mg/L for spring water, 0.066 mg/L for fall water, and 14 mg/kg for sediment; results exceeding their corresponding value (those bolded)
     are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
5Station was sampled in July; no equipment blanks or matrix spikes were analyzed, thus results presented are only lab-QA adjusted.

Tailings Ponds
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (Spring), mg/L Water (Fall), mg/L Sediment, mg/kg (dry weight) Fish, mg/kg (wet weight)

Wells Dissolved Dissolved

PW001 FMC Office Well 12*** 12*** not applicable not applicable

PW002 Huntzeker Well 21 18 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 26 14 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 49 37 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 7.4 10 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 21 19 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 15 15 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 17 16 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 24 18 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable
PW011 Rasmussen Ridge Mine Wash Plant Well #3 24 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 32 22 not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 23 19 not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 12***** 16 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 6.2 7.2 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 17 19 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 21 19 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable
PW019 Enoch Valley Shop/Office Well 11 20 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 18 18 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 18 14 5200*** not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 29 25 5800 not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 27 station was dry 5600 not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 83 station was dry 9400 not applicable

DS015 Conda Mine West Limb Waste Dump Seep 260***** 260 11000 not applicable

FD001 Conda Mine French Drain 47 43 3700 not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 38 38 4000 not applicable

MF001 Central Farmers Plant Thickener 3.9 4.8 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 12 9.4 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 9.7 10 4700 not applicable

MP032 Smoky Canyon Mine A Pit Pond 15 15 4100 not applicable

SP011 Ballard Mine Upper Elk Pond 6.7 station was dry 7000 not applicable

SP024 Enoch Valley Mine North Pond 36 40 8600 not applicable

SP025 Gay Mine W Pit Pond 31 43 3900 not applicable

SP026 Gay Mine Z Pit Pond 36 36 2300 not applicable
SP027 Gay Mine JD Pit Pond 47 46 740 not applicable

TABLE D.15
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (Spring), mg/L Water (Fall), mg/L Sediment, mg/kg (dry weight) Fish, mg/kg (wet weight)

Streams Dissolved Dissolved

ST001 Portneuf River, below Bakers Creek 32 39 4100 station not sampled

ST004 Portneuf River, above U Creek 19 18 3300 station not sampled

ST013 Ross Fork, below Danielson Creek 8.0 13 2700 station not sampled

ST015 Ross Fork, above South 40 of Gay Mine 29 29 7600 station not sampled

ST019 Blackfoot River, below Ballard Creek 11 14 1900 station not sampled

ST020 Blackfoot River, below State Land Creek 11 14 1900 station not sampled

ST022 Blackfoot River, below Wooley Valley Creek 13 15 4100 station not sampled

ST023 Blackfoot River, below Dry Valley Creek 11 13 3100 station not sampled

ST024 Blackfoot River, above Dry Valley Creek 11 14 2300 station not sampled

ST026 Blackfoot River, above Wooley Range Ridge Creek 12 14 2900 station not sampled

ST229 Blackfoot River, below Spring Creek 12 12 2400 station not sampled

ST031 Lincoln Creek, below Dry Hollow Creek 46 48 5800 station not sampled

ST033 Lincoln Creek, above North Limb of Gay Mine 14 13 3500 station not sampled

ST042 Grizzly Creek, below Phosphoria Formation outcrop 16 22 3600 station not sampled

ST043 Little Blackfoot River, below Long Valley Creek 21 34 3600 station not sampled

ST044 Little Blackfoot River, below Henry Mine 20 31 52000 station not sampled

ST046 Little Blackfoot River, below Enoch Valley Creek 15 17 3400 station not sampled

ST047 Little Blackfoot River, above Enoch Valley Creek 19 18 4000 station not sampled

ST048 Little Blackfoot River, below Reese Creek 10 12 23000 station not sampled

ST049 Little Blackfoot River, above Reese Creek 9.5 14 15000 station not sampled

ST071 State Land Creek, below tributaries 12 12 3000 station not sampled

ST076 Trail Creek, above Blackfoot River 14 12 2900 station not sampled

ST078 Trail Creek, above Camp G Creek 12 12 4800 station not sampled

ST097 Slug Creek, below Goodheart Creek 13 15 1500 station not sampled

ST098 Slug Creek, above Goodheart Creek 11 15 5100 station not sampled

ST100 Slug Creek, above Dry Basin Creek 9.1 15 3700 station not sampled

ST101 Caldwell Creek, below Phosphoria Formation outcrop 14 12 6500 station not sampled

ST113 Dry Valley Creek, above Blackfoot River 14 16 4700 station not sampled

ST129 Angus Creek, below Wooley Valley Mine 15 17 7600 station not sampled

ST131 Rasmussen Creek, above Angus Creek 5.8 11 4400 station not sampled

ST132 Angus Creek, above No Name Creek4 8.0 15 4400 station not sampled

ST137 No Name, above Angus Creek4 3.9 station was dry 2400 station not sampled

ST149 East Mill Creek, above Spring Creek on north fork 15 ST227 sampled instead ST227 sampled instead station not sampled

ST150 East Mill Creek, above Spring Creek on south fork 15 ST227 sampled instead ST227 sampled instead station not sampled

ST227 East Mill Creek, at fish sampling reach station not yet established 13 7500 station not sampled

ST152 Diamond Creek, below Kendall Creek 12 12 4200 station not sampled

ST153 Diamond Creek, above Kendall Creek 12 13 5900 station not sampled

ST155 Lanes Creek, below 6500 Feet Creek 9.5 13 1800 station not sampled
ST156 Lanes Creek, below Sheep Creek 12 12 2500 station not sampled
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (Spring), mg/L Water (Fall), mg/L Sediment, mg/kg (dry weight) Fish, mg/kg (wet weight)

Streams, Continued Dissolved Dissolved

ST161 Sheep Creek, above Lanes Creek 12 13 3200 station not sampled

ST162 Sheep Creek, below West Fork Sheep Creek 11 12 3700 station not sampled

ST163 Sheep Creek, above West Fork Sheep Creek 8.6 12 4100 station not sampled

ST173 Smoky Creek, below Smoky Canyon Mine 21 19 7400 station not sampled

ST174 Smoky Creek, above activity at Smoky Canyon Mine 18 17 6500 station not sampled

ST176 Roberts Creek, above tailings ponds 29 25 2300 station not sampled

ST183 Sage Creek, below Smoky Canyon Mine 15 15 5100 station not sampled

ST184 Sage Creek, above Smoky Canyon Mine 13 14 5000 station not sampled

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 15 18 6500 station not sampled

ST187 North Fork Sage Creek, below Pole Creek 17 21 3700 station not sampled

ST188 North Fork Sage Creek, above Pole Creek 8.9 15 2600 station not sampled

ST193 South Fork Deer Creek station was snow-covered 12 6900 station not sampled

ST196 Georgetown Creek, below irrigation diversion dam 17 20 4400 station not sampled

ST200 Georgetown Creek, above Georgetown Canyon Mine 3.1 station was dry 4800 station not sampled

ST201 Right Hand Fork, below Georgetown Canyon Mine 26 23 4500 station not sampled

ST202 Right Hand Fork, above Georgetown Canyon Mine 12 11 2700 station not sampled

ST218 Formation Creek, headwaters 40 41 sample not reported station not sampled

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 21 6300 station not sampled

TP001 Wooley Valley Mine Tailings Pond #1 15 17 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 10 10 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 7.7 6.4 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 13 12 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 13 13 not applicable not applicable
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 2.0 mg/L for spring water, 0.021 mg/L for fall water, and 20 mg/kg for sediment; results not exceeding their corresponding value (those
     italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 2.0 mg/L for spring water, 0.021 mg/L for fall water, and 20 mg/kg for sediment; results exceeding their corresponding value (those bolded)
     are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
5Station was sampled in July; no equipment blanks or matrix spikes were analyzed, thus results presented are only lab-QA adjusted.

Tailings Ponds
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Wells Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

PW001 FMC Office Well 0.93 2 0.49 2 not applicable not applicable
PW002 Huntzeker Well 1.0 0.91 3 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 28 3 19 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 0.78 1.4 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 0.42 1.3 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 1.6 1.8 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 1.3 1.4 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 0.81 0.95 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 1.1 1.6 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 0.75 well was broken not applicable not applicable
PW012 Rasmussen Ridge Mine Wash Plant Well #4 1.5 1.1 not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 1.0 1.2 not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 0.90 5 1.3 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 0.96 0.83 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 2.6 1.8 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 0.77 1.5 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable
PW019 Enoch Valley Shop/Office Well 0.93 0.87 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 0.66 1.2 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 1.3 1.2 6900 3 not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 1.9 1.8 6500 not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 1.2 station was dry 6000 not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 3.3 station was dry 3600 not applicable

DS015 Conda Mine West Limb Waste Dump Seep 8.4 5 9.0 3700 not applicable

FD001 Conda Mine French Drain 3.3 5.3 6400 not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain no samples reported 2.3 4900 not applicable

MF001 Central Farmers Plant Thickener 7.6 9.2 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 0.63 0.36 not applicable not applicable
Stock Ponds  

MP022 Wooley Valley Mine Unit IV Pit Pond 0.79 0.69 7800 not applicable

MP032 Smoky Canyon Mine A Pit Pond 1.1 2.0 7500 not applicable

SP011 Ballard Mine Upper Elk Pond 1.2 station was dry 8400 not applicable

SP024 Enoch Valley Mine North Pond 2.3 7.7 10000 not applicable

SP025 Gay Mine W Pit Pond 8.4 15 6000 not applicable

SP026 Gay Mine Z Pit Pond 4.0 4.5 3900 not applicable
SP027 Gay Mine JD Pit Pond 1.9 2.5 3600 not applicable
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

ST001 Portneuf River, below Bakers Creek 5.8 15 3100 station not sampled

ST004 Portneuf River, above U Creek 1.5 2.9 4600 station not sampled

ST013 Ross Fork, below Danielson Creek 0.41 0.87 4700 station not sampled

ST015 Ross Fork, above South 40 of Gay Mine 1.5 3.1 11000 station not sampled

ST019 Blackfoot River, below Ballard Creek 0.96 1.2 3100 station not sampled

ST020 Blackfoot River, below State Land Creek 1.2 1.1 3200 station not sampled

ST022 Blackfoot River, below Wooley Valley Creek 1.2 1.6 3800 station not sampled

ST023 Blackfoot River, below Dry Valley Creek 0.92 1.4 2800 station not sampled

ST024 Blackfoot River, above Dry Valley Creek 4.1 1.0 2300 station not sampled

ST026 Blackfoot River, above Wooley Range Ridge Creek 1.1 1.4 2600 station not sampled

ST229 Blackfoot River, below Spring Creek 0.56 1.2 3100 station not sampled

ST031 Lincoln Creek, below Dry Hollow Creek 3.3 7.3 7200 station not sampled

ST033 Lincoln Creek, above North Limb of Gay Mine 1.4 2.0 4900 station not sampled

ST042 Grizzly Creek, below Phosphoria Formation outcrop 5.6 13 3700 station not sampled

ST043 Little Blackfoot River, below Long Valley Creek 2.8 4.0 2900 station not sampled

ST044 Little Blackfoot River, below Henry Mine 2.6 4.0 2400 station not sampled

ST046 Little Blackfoot River, below Enoch Valley Creek 1.9 3.0 4100 station not sampled

ST047 Little Blackfoot River, above Enoch Valley Creek 2.2 3.2 4200 station not sampled

ST048 Little Blackfoot River, below Reese Creek 1.3 1.4 3000 station not sampled

ST049 Little Blackfoot River, above Reese Creek 1.4 1.8 3300 station not sampled

ST071 State Land Creek, below tributaries 1.4 2.7 4400 station not sampled

ST076 Trail Creek, above Blackfoot River 1.5 2.6 4100 station not sampled

ST078 Trail Creek, above Camp G Creek 0.86 1.2 6200 station not sampled

ST097 Slug Creek, below Goodheart Creek 1.4 2.2 3100 station not sampled

ST098 Slug Creek, above Goodheart Creek 1.8 4.4 7500 station not sampled

ST100 Slug Creek, above Dry Basin Creek 1.4 4.8 5400 station not sampled

ST101 Caldwell Creek, below Phosphoria Formation outcrop 0.81 1.4 7000 station not sampled

ST113 Dry Valley Creek, above Blackfoot River 1.6 1.3 5400 station not sampled

ST129 Angus Creek, below Wooley Valley Mine 1.1 1.8 9000 station not sampled

ST131 Rasmussen Creek, above Angus Creek 0.65 1.6 6300 station not sampled

ST132 Angus Creek, above No Name Creek4 0.76 2.0 5800 station not sampled

ST137 No Name, above Angus Creek4 0.56 station was dry 4100 station not sampled

ST149 East Mill Creek, above Spring Creek on north fork 0.75 ST227 sampled instead ST227 sampled instead station not sampled

ST150 East Mill Creek, above Spring Creek on south fork 0.76 ST227 sampled instead ST227 sampled instead station not sampled
ST227 East Mill Creek, at fish sampling reach station not yet established 1.3 10000 station not sampled

ST152 Diamond Creek, below Kendall Creek 0.77 1.2 5400 station not sampled

ST153 Diamond Creek, above Kendall Creek 0.35 1.0 6500 station not sampled

ST155 Lanes Creek, below 6500 Feet Creek 1.1 1.3 2100 station not sampled
ST156 Lanes Creek, below Sheep Creek 0.92 1.3 2700 station not sampled
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams, Continued Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

ST161 Sheep Creek, above Lanes Creek 1.7 1.3 3700 station not sampled

ST162 Sheep Creek, below West Fork Sheep Creek 0.25 1.4 5200 station not sampled

ST163 Sheep Creek, above West Fork Sheep Creek 0.34 1.2 4900 station not sampled

ST173 Smoky Creek, below Smoky Canyon Mine 1.2 2.0 8500 station not sampled

ST174 Smoky Creek, above activity at Smoky Canyon Mine 0.95 1.3 7400 station not sampled

ST176 Roberts Creek, above tailings ponds 1.4 2.1 4700 station not sampled

ST183 Sage Creek, below Smoky Canyon Mine 0.25 1.5 5700 station not sampled

ST184 Sage Creek, above Smoky Canyon Mine 0.39 1.1 4700 station not sampled

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 0.67 1.5 5500 station not sampled

ST187 North Fork Sage Creek, below Pole Creek 1.1 2.1 4700 station not sampled

ST188 North Fork Sage Creek, above Pole Creek 1.7 2.0 3300 station not sampled

ST193 South Fork Deer Creek station snow-covered 1.1 9100 station not sampled

ST196 Georgetown Creek, below irrigation diversion dam 0.36 1.2 3800 station not sampled

ST200 Georgetown Creek, above Georgetown Canyon Mine 1.2 station was dry 7100 station not sampled

ST201 Right Hand Fork, below Georgetown Canyon Mine 1.4 1.4 5900 station not sampled

ST202 Right Hand Fork, above Georgetown Canyon Mine 1.1 0.75 1300 station not sampled

ST218 Formation Creek, headwaters 3.2 2.4 sample not reported station not sampled

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 1.5 3700 station not sampled

TP001 Wooley Valley Mine Tailings Pond #1 1.6 0.23 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 1.2 0.84 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 2.2 0.65 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 2.8 4.4 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 2.5 3.7 not applicable not applicable
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 3.1 mg/L for spring water, 0.61 mg/L for fall water, and 87 mg/kg for sediment; results not exceeding their corresponding value (those
     italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 3.1 mg/L for spring water, 0.61 mg/L for fall water, and 87 mg/kg for sediment; results exceeding their corresponding value (those bolded)
     are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
5Station was sampled in July; no equipment blanks or matrix spikes were analyzed, thus results presented are only lab-QA adjusted.

Tailings Ponds
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Wells Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

PW001 FMC Office Well 5.0 3 6.2 3 not applicable not applicable

PW002 Huntzeker Well 6.7 7.0 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 13 8.9 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 5.3 5.8 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 5.9 7.9 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 13 13 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 12 13 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 6.3 6.7 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 4.8 5.6 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable
PW011 Rasmussen Ridge Mine Wash Plant Well #3 5.4 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 5.8 6.5 not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 7.7 6.4 not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 5.6 5 5.5 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 7.6 7.2 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 7.1 6.9 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 2.4 2 3.1 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable
PW019 Enoch Valley Shop/Office Well 18 6.1 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 19 4.4 not applicable not applicable

Waste Rock Dump Seeps

DS003 Dry Valley Mine South B Dump Seep 8.4 7.1 200 3 not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 6.4 7.1 230 not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 4.5 station was dry 380 not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 6.6 station was dry 910 not applicable

DS015 Conda Mine West Limb Waste Dump Seep 20 5 24 1600 not applicable

French Drains

FD001 Conda Mine French Drain 20 14 490 not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 11 12 220 not applicable

Miscellaneous Facilities

MF001 Central Farmers Plant Thickener 0.72 1.8 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 2.8 8.5 not applicable not applicable

Stock Ponds  

MP022 Wooley Valley Mine Unit IV Pit Pond 0.49 1.6 300 not applicable

MP032 Smoky Canyon Mine A Pit Pond 1.8 3.4 870 not applicable

SP011 Ballard Mine Upper Elk Pond 12 station was dry 600 not applicable

SP024 Enoch Valley Mine North Pond 0.90 3.5 510 not applicable

SP025 Gay Mine W Pit Pond 16 22 300 not applicable

SP026 Gay Mine Z Pit Pond 29 35 1300 not applicable
SP027 Gay Mine JD Pit Pond 42 45 1100 not applicable
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

ST001 Portneuf River, below Bakers Creek 22 24 320 station not sampled

ST004 Portneuf River, above U Creek 15 15 220 station not sampled

ST013 Ross Fork, below Danielson Creek 3.2 5.4 180 station not sampled

ST015 Ross Fork, above South 40 of Gay Mine 26 27 450 station not sampled

ST019 Blackfoot River, below Ballard Creek 13 4.2 330 station not sampled

ST020 Blackfoot River, below State Land Creek 14 4.0 320 station not sampled

ST022 Blackfoot River, below Wooley Valley Creek 3.1 4.1 220 station not sampled

ST023 Blackfoot River, below Dry Valley Creek 2.5 3.8 260 station not sampled

ST024 Blackfoot River, above Dry Valley Creek 2.6 3.7 300 station not sampled

ST026 Blackfoot River, above Wooley Range Ridge Creek 2.7 3.7 410 station not sampled

ST229 Blackfoot River, below Spring Creek 2.4 3.4 270 station not sampled

ST031 Lincoln Creek, below Dry Hollow Creek 37 49 340 station not sampled

ST033 Lincoln Creek, above North Limb of Gay Mine 13 14 210 station not sampled

ST042 Grizzly Creek, below Phosphoria Formation outcrop 21 16 360 station not sampled

ST043 Little Blackfoot River, below Long Valley Creek 22 28 410 station not sampled

ST044 Little Blackfoot River, below Henry Mine 20 54 1900 station not sampled

ST046 Little Blackfoot River, below Enoch Valley Creek 9.8 18 300 station not sampled

ST047 Little Blackfoot River, above Enoch Valley Creek 12 21 300 station not sampled

ST048 Little Blackfoot River, below Reese Creek 3.3 4.8 290 station not sampled

ST049 Little Blackfoot River, above Reese Creek 3.3 6.0 570 station not sampled

ST071 State Land Creek, below tributaries 5.3 6.5 290 station not sampled

ST076 Trail Creek, above Blackfoot River 5.5 7.0 250 station not sampled

ST078 Trail Creek, above Camp G Creek 6.3 4.8 270 station not sampled

ST097 Slug Creek, below Goodheart Creek 4.0 5.8 400 station not sampled

ST098 Slug Creek, above Goodheart Creek 3.1 4.9 230 station not sampled

ST100 Slug Creek, above Dry Basin Creek 2.6 5.2 280 station not sampled

ST101 Caldwell Creek, below Phosphoria Formation outcrop 5.3 6.5 260 station not sampled

ST113 Dry Valley Creek, above Blackfoot River 4.2 5.5 280 station not sampled

ST129 Angus Creek, below Wooley Valley Mine 4.0 5.6 250 station not sampled

ST131 Rasmussen Creek, above Angus Creek 3.3 5.2 220 station not sampled

ST132 Angus Creek, above No Name Creek4 3.2 5.3 250 station not sampled

ST137 No Name, above Angus Creek4 2.2 station was dry 220 station not sampled

ST149 East Mill Creek, above Spring Creek on north fork 3.0 ST227 sampled instead ST227 sampled instead station not sampled

ST150 East Mill Creek, above Spring Creek on south fork 3.2 ST227 sampled instead ST227 sampled instead station not sampled

ST227 East Mill Creek, at fish sampling reach station not yet established 4.0 360 station not sampled

ST152 Diamond Creek, below Kendall Creek 2.1 3.0 260 station not sampled

ST153 Diamond Creek, above Kendall Creek 2.0 3.1 260 station not sampled

ST155 Lanes Creek, below 6500 Feet Creek 15 3.9 160 station not sampled
ST156 Lanes Creek, below Sheep Creek 16 4.1 190 station not sampled
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.) 

Streams, Continued Dissolved Dissolved mg/kg (dry weight) mg/kg (wet weight)

ST161 Sheep Creek, above Lanes Creek 17 3.6 230 station not sampled

ST162 Sheep Creek, below West Fork Sheep Creek 2.3 3.6 200 station not sampled

ST163 Sheep Creek, above West Fork Sheep Creek 1.9 3.4 230 station not sampled

ST173 Smoky Creek, below Smoky Canyon Mine 4.9 5.6 440 station not sampled

ST174 Smoky Creek, above activity at Smoky Canyon Mine 2.7 3.7 310 station not sampled

ST176 Roberts Creek, above tailings ponds 36 37 490 station not sampled

ST183 Sage Creek, below Smoky Canyon Mine 1.8 3.1 300 station not sampled

ST184 Sage Creek, above Smoky Canyon Mine 1.7 2.8 250 station not sampled

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 1.8 3.5 310 station not sampled

ST187 North Fork Sage Creek, below Pole Creek 3.3 6.1 310 station not sampled

ST188 North Fork Sage Creek, above Pole Creek 5.0 8.8 310 station not sampled

ST193 South Fork Deer Creek station snow-covered 2.2 280 station not sampled

ST196 Georgetown Creek, below irrigation diversion dam 1.8 3.9 450 station not sampled

ST200 Georgetown Creek, above Georgetown Canyon Mine 1.1 station was dry 200 station not sampled

ST201 Right Hand Fork, below Georgetown Canyon Mine 4.5 5.1 240 station not sampled

ST202 Right Hand Fork, above Georgetown Canyon Mine 1.1 1.8 200 station not sampled

ST218 Formation Creek, headwaters 3.0 3.8 sample not reported station not sampled

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 4.5 370 station not sampled

Tailings Ponds  

TP001 Wooley Valley Mine Tailings Pond #1 6.5 10 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 3.3 7.4 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 3.3 7.2 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 19 23 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 20 23 not applicable not applicable
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 2.9 mg/L for spring water, 0.58 mg/L for fall water, and 34 mg/kg for sediment; results not exceeding their corresponding value (those
     italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 2.9 mg/L for spring water, 0.58 mg/L for fall water, and 34 mg/kg for sediment; results exceeding their corresponding value (those bolded)
     are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
5Station was sampled in July; no equipment blanks or matrix spikes were analyzed, thus results presented are only lab-QA adjusted
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.), mg/kg (dry wt.) Fish (Sept.), mg/kg (wet wt.)

PW001 FMC Office Well 170 3 180 3 not applicable not applicable

PW002 Huntzeker Well 250 270 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 300 270 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 300 300 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 140 180 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 180 190 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 130 140 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 160 170 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 170 190 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable
PW011 Rasmussen Ridge Mine Wash Plant Well #3 160 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 170 180 not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 200 180 not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 200 5 210 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 180 210 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 sample not reported 240 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 200 200 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable
PW019 Enoch Valley Shop/Office Well 200 180 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 160 180 not applicable not applicable

Waste Rock Dump Seeps

DS003 Dry Valley Mine South B Dump Seep 200 220 not applicable not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 290 300 not applicable not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 220 station was dry not applicable not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 160 station was dry not applicable not applicable

DS015 Conda Mine West Limb Waste Dump Seep 280 5 280 not applicable not applicable

FD001 Conda Mine French Drain 340 420 not applicable not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 390 290 not applicable not applicable

MF001 Central Farmers Plant Thickener 42 57 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 96 33 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 57 62 not applicable not applicable

MP032 Smoky Canyon Mine A Pit Pond 110 110 not applicable not applicable

SP011 Ballard Mine Upper Elk Pond 80 station was dry not applicable not applicable

SP024 Enoch Valley Mine North Pond 39 96 not applicable not applicable

SP025 Gay Mine W Pit Pond 210 240 not applicable not applicable

SP026 Gay Mine Z Pit Pond 120 92 not applicable not applicable
SP027 Gay Mine JD Pit Pond 200 180 not applicable not applicable

French Drains

Miscellaneous Facilities

Stock Ponds

TABLE D.18
 ALKALINITY RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING

 

Wells

Appendix D-52



Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.), mg/kg (dry wt.) Fish (Sept.), mg/kg (wet wt.)

ST001 Portneuf River, below Bakers Creek 260 270 not applicable not applicable

ST004 Portneuf River, above U Creek 220 210 not applicable not applicable

ST013 Ross Fork, below Danielson Creek 75 130 not applicable not applicable

ST015 Ross Fork, above South 40 of Gay Mine 200 270 not applicable not applicable

ST019 Blackfoot River, below Ballard Creek 160 170 not applicable not applicable

ST020 Blackfoot River, below State Land Creek 160 160 not applicable not applicable

ST022 Blackfoot River, below Wooley Valley Creek 170 170 not applicable not applicable

ST023 Blackfoot River, below Dry Valley Creek 150 180 not applicable not applicable

ST024 Blackfoot River, above Dry Valley Creek 150 170 not applicable not applicable

ST026 Blackfoot River, above Wooley Range Ridge Creek 300 160 not applicable not applicable

ST229 Blackfoot River, below Spring Creek 160 180 not applicable not applicable

ST031 Lincoln Creek, below Dry Hollow Creek 230 220 not applicable not applicable

ST033 Lincoln Creek, above North Limb of Gay Mine 230 240 not applicable not applicable

ST042 Grizzly Creek, below Phosphoria Formation outcrop 170 240 not applicable not applicable

ST043 Little Blackfoot River, below Long Valley Creek 230 330 not applicable not applicable

ST044 Little Blackfoot River, below Henry Mine 200 150 not applicable not applicable

ST046 Little Blackfoot River, below Enoch Valley Creek 210 190 not applicable not applicable

ST047 Little Blackfoot River, above Enoch Valley Creek 210 180 not applicable not applicable

ST048 Little Blackfoot River, below Reese Creek 140 190 not applicable not applicable

ST049 Little Blackfoot River, above Reese Creek 130 170 not applicable not applicable

ST071 State Land Creek, below tributaries 61 180 not applicable not applicable

ST076 Trail Creek, above Blackfoot River 180 160 not applicable not applicable

ST078 Trail Creek, above Camp G Creek 190 190 not applicable not applicable

ST097 Slug Creek, below Goodheart Creek 180 210 not applicable not applicable

ST098 Slug Creek, above Goodheart Creek 160 210 not applicable not applicable

ST100 Slug Creek, above Dry Basin Creek 130 220 not applicable not applicable

ST101 Caldwell Creek, below Phosphoria Formation outcrop 200 210 not applicable not applicable

ST113 Dry Valley Creek, above Blackfoot River 150 220 not applicable not applicable

ST129 Angus Creek, below Wooley Valley Mine 150 180 not applicable not applicable

ST131 Rasmussen Creek, above Angus Creek 62 170 not applicable not applicable

ST132 Angus Creek, above No Name Creek4 100 170 not applicable not applicable

ST137 No Name, above Angus Creek4 45 station was dry not applicable not applicable

ST149 East Mill Creek, above Spring Creek on north fork 170 ST227 sampled instead not applicable not applicable

ST150 East Mill Creek, above Spring Creek on south fork 180 ST227 sampled instead not applicable not applicable

ST227 East Mill Creek, at fish sampling reach station not yet established 180 not applicable not applicable

ST152 Diamond Creek, below Kendall Creek 160 180 not applicable not applicable

ST153 Diamond Creek, above Kendall Creek 160 190 not applicable not applicable

ST155 Lanes Creek, below 6500 Feet Creek 150 180 not applicable not applicable
ST156 Lanes Creek, below Sheep Creek 130 170 not applicable not applicable

Streams 
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.), mg/kg (dry wt.) Fish (Sept.), mg/kg (wet wt.)

ST161 Sheep Creek, above Lanes Creek 130 190 not applicable not applicable

ST162 Sheep Creek, below West Fork Sheep Creek 120 180 not applicable not applicable

ST163 Sheep Creek, above West Fork Sheep Creek 130 160 not applicable not applicable

ST173 Smoky Creek, below Smoky Canyon Mine 200 220 not applicable not applicable

ST174 Smoky Creek, above activity at Smoky Canyon Mine 190 200 not applicable not applicable

ST176 Roberts Creek, above tailings ponds 180 200 not applicable not applicable

ST183 Sage Creek, below Smoky Canyon Mine 170 170 not applicable not applicable

ST184 Sage Creek, above Smoky Canyon Mine 160 190 not applicable not applicable

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 140 180 not applicable not applicable

ST187 North Fork Sage Creek, below Pole Creek 230 370 not applicable not applicable

ST188 North Fork Sage Creek, above Pole Creek 130 210 not applicable not applicable

ST193 South Fork Deer Creek station snow-covered 170 not applicable not applicable

ST196 Georgetown Creek, below irrigation diversion dam 180 170 not applicable not applicable

ST200 Georgetown Creek, above Georgetown Canyon Mine 170 station was dry not applicable not applicable

ST201 Right Hand Fork, below Georgetown Canyon Mine 130 150 not applicable not applicable

ST202 Right Hand Fork, above Georgetown Canyon Mine 140 150 not applicable not applicable

ST218 Formation Creek, headwaters 480 510 not applicable not applicable

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 190 not applicable not applicable

TP001 Wooley Valley Mine Tailings Pond #1 120 150 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 78 74 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 73 85 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 130 130 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 130 83 not applicable not applicable
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 0.93 mg/L for spring water, 0.10 mg/L for fall water results not exceeding their corresponding value (those italicized)
     are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 0.93 mg/L for spring water, 0.10 mg/L for fall water; results exceeding their corresponding value (those bolded)
     their corresponding value (those bolded) are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
5Station was sampled in July; no equipment blanks or matrix spikes were analyzed, thus results presented are only lab-QA adjusted.

Tailings Ponds
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.), mg/kg (dry wt.) Fish (Sept.), mg/kg (wet wt.)

PW001 FMC Office Well 210 220 not applicable not applicable

PW002 Huntzeker Well 300 330 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 370 330 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 370 370 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 170 220 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 220 230 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 160 170 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 200 sample not reported not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 210 sample not reported not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable
PW011 Rasmussen Ridge Mine Wash Plant Well #3 190 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 210 sample not reported not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 240 sample not reported not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 240 260 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 220 260 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 sample not reported 290 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 240 240 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable
PW019 Enoch Valley Shop/Office Well 240 220 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 200 220 not applicable not applicable

Waste Rock Dump Seeps

DS003 Dry Valley Mine South B Dump Seep 240 270 not applicable not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 350 370 not applicable not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 270 station was dry not applicable not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 200 station was dry not applicable not applicable

DS015 Conda Mine West Limb Waste Dump Seep 340 340 not applicable not applicable

FD001 Conda Mine French Drain 410 510 not applicable not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 470 350 not applicable not applicable

MF001 Central Farmers Plant Thickener 51 63 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 120 5.0 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 67 58 not applicable not applicable

MP032 Smoky Canyon Mine A Pit Pond 130 130 not applicable not applicable

SP011 Ballard Mine Upper Elk Pond 92 station was dry not applicable not applicable

SP024 Enoch Valley Mine North Pond 45 110 not applicable not applicable

SP025 Gay Mine W Pit Pond 250 280 not applicable not applicable

SP026 Gay Mine Z Pit Pond 140 40 not applicable not applicable
SP027 Gay Mine JD Pit Pond 240 210 not applicable not applicable

TABLE D.19
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.), mg/kg (dry wt.) Fish (Sept.), mg/kg (wet wt.)

ST001 Portneuf River, below Bakers Creek 310 320 not applicable not applicable

ST004 Portneuf River, above U Creek 260 250 not applicable not applicable

ST013 Ross Fork, below Danielson Creek 90 160 not applicable not applicable

ST015 Ross Fork, above South 40 of Gay Mine 240 320 not applicable not applicable

ST019 Blackfoot River, below Ballard Creek 190 210 not applicable not applicable

ST020 Blackfoot River, below State Land Creek 190 190 not applicable not applicable

ST022 Blackfoot River, below Wooley Valley Creek 210 200 not applicable not applicable

ST023 Blackfoot River, below Dry Valley Creek 180 220 not applicable not applicable

ST024 Blackfoot River, above Dry Valley Creek 180 210 not applicable not applicable

ST026 Blackfoot River, above Wooley Range Ridge Creek 360 190 not applicable not applicable

ST229 Blackfoot River, below Spring Creek 190 220 not applicable not applicable

ST031 Lincoln Creek, below Dry Hollow Creek 280 270 not applicable not applicable

ST033 Lincoln Creek, above North Limb of Gay Mine 280 290 not applicable not applicable

ST042 Grizzly Creek, below Phosphoria Formation outcrop 210 290 not applicable not applicable

ST043 Little Blackfoot River, below Long Valley Creek 280 100 not applicable not applicable

ST044 Little Blackfoot River, below Henry Mine 240 180 not applicable not applicable

ST046 Little Blackfoot River, below Enoch Valley Creek 260 230 not applicable not applicable

ST047 Little Blackfoot River, above Enoch Valley Creek 260 220 not applicable not applicable

ST048 Little Blackfoot River, below Reese Creek 170 230 not applicable not applicable

ST049 Little Blackfoot River, above Reese Creek 160 210 not applicable not applicable

ST071 State Land Creek, below tributaries 74 210 not applicable not applicable

ST076 Trail Creek, above Blackfoot River 220 200 not applicable not applicable

ST078 Trail Creek, above Camp G Creek 230 230 not applicable not applicable

ST097 Slug Creek, below Goodheart Creek 220 260 not applicable not applicable

ST098 Slug Creek, above Goodheart Creek 190 250 not applicable not applicable

ST100 Slug Creek, above Dry Basin Creek 160 270 not applicable not applicable

ST101 Caldwell Creek, below Phosphoria Formation outcrop 240 250 not applicable not applicable

ST113 Dry Valley Creek, above Blackfoot River 180 260 not applicable not applicable

ST129 Angus Creek, below Wooley Valley Mine 180 220 not applicable not applicable

ST131 Rasmussen Creek, above Angus Creek 75 210 not applicable not applicable

ST132 Angus Creek, above No Name Creek 4 120 200 not applicable not applicable

ST137 No Name, above Angus Creek4 55 station was dry not applicable not applicable

ST149 East Mill Creek, above Spring Creek on north fork 210 ST227 sampled instead not applicable not applicable

ST150 East Mill Creek, above Spring Creek on south fork 220 ST227 sampled instead not applicable not applicable

ST227 East Mill Creek, at fish sampling reach station not yet established 220 not applicable not applicable

ST152 Diamond Creek, below Kendall Creek 190 220 not applicable not applicable

ST153 Diamond Creek, above Kendall Creek 190 230 not applicable not applicable

ST155 Lanes Creek, below 6500 Feet Creek 180 220 not applicable not applicable
ST156 Lanes Creek, below Sheep Creek 160 200 not applicable not applicable
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.), mg/kg (dry wt.) Fish (Sept.), mg/kg (wet wt.)

ST161 Sheep Creek, above Lanes Creek 160 220 not applicable not applicable

ST162 Sheep Creek, below West Fork Sheep Creek 150 210 not applicable not applicable

ST163 Sheep Creek, above West Fork Sheep Creek 160 190 not applicable not applicable

ST173 Smoky Creek, below Smoky Canyon Mine 240 260 not applicable not applicable

ST174 Smoky Creek, above activity at Smoky Canyon Mine 230 240 not applicable not applicable

ST176 Roberts Creek, above tailings ponds 220 240 not applicable not applicable

ST183 Sage Creek, below Smoky Canyon Mine 200 200 not applicable not applicable

ST184 Sage Creek, above Smoky Canyon Mine 160 230 not applicable not applicable

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 160 220 not applicable not applicable

ST187 North Fork Sage Creek, below Pole Creek 280 450 not applicable not applicable

ST188 North Fork Sage Creek, above Pole Creek 160 250 not applicable not applicable

ST193 South Fork Deer Creek station snow-covered 210 not applicable not applicable

ST196 Georgetown Creek, below irrigation diversion dam 220 210 not applicable not applicable

ST200 Georgetown Creek, above Georgetown Canyon Mine 210 station was dry not applicable not applicable

ST201 Right Hand Fork, below Georgetown Canyon Mine 160 180 not applicable not applicable

ST202 Right Hand Fork, above Georgetown Canyon Mine 170 180 not applicable not applicable

ST218 Formation Creek, headwaters 580 620 not applicable not applicable

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 230 not applicable not applicable

TP001 Wooley Valley Mine Tailings Pond #1 130 46 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 81 57 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 88 23 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 160 150 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 160 97 not applicable not applicable
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile is based on blank results of alkalinity for spring and fall water, results not exceeding their corresponding value (those italicized)
    are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile is based on blank results of alkalinity for spring and fall water, results exceeding their corresponding value (those bolded)
    are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.), mg/kg (dry wt.) Fish (Sept.), mg/kg (wet wt.)

PW001 FMC Office Well 0.41 0.89 not applicable not applicable

PW002 Huntzeker Well 0.14 0.23 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 0.068 0.12 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 0.053 0.065 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 0.24 0.088 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 0.34 0.33 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 0.36 0.21 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 0.24 sample not reported not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 0.25 sample not reported not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable
PW011 Rasmussen Ridge Mine Wash Plant Well #3 0.30 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 0.22 sample not reported not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 0.12 sample not reported not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 0.14 0.16 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 0.14 0.13 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 sample not reported 0.19 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 0.20 0.26 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable
PW019 Enoch Valley Shop/Office Well 0.11 0.46 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 0.041 0.18 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 0.055 0.017 not applicable not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 0.22 0.30 not applicable not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 0.028 station was dry not applicable not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 0.023 station was dry not applicable not applicable

DS015 Conda Mine West Limb Waste Dump Seep 0.26 0.10 not applicable not applicable

FD001 Conda Mine French Drain 0.24 0.54 not applicable not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 0.48 0.18 not applicable not applicable

MF001 Central Farmers Plant Thickener 0.012 2.7 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 0.25 8.9 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 1.2 8.1 not applicable not applicable

MP032 Smoky Canyon Mine A Pit Pond 0.62 1.9 not applicable not applicable

SP011 Ballard Mine Upper Elk Pond 2.8 station was dry not applicable not applicable

SP024 Enoch Valley Mine North Pond 1.4 2.6 not applicable not applicable

SP025 Gay Mine W Pit Pond 1.8 4.9 not applicable not applicable

SP026 Gay Mine Z Pit Pond 2.3 32 not applicable not applicable
SP027 Gay Mine JD Pit Pond 2.1 2.6 not applicable not applicable

Waste Rock Dump Seeps

French Drains

Miscellaneous Facilities

Stock Ponds

TABLE D.20
 CARBONATE RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING

 

Wells

Appendix D-58



Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.), mg/kg (dry wt.) Fish (Sept.), mg/kg (wet wt.)

ST001 Portneuf River, below Bakers Creek 1.6 3.8 not applicable not applicable

ST004 Portneuf River, above U Creek 2.0 1.6 not applicable not applicable

ST013 Ross Fork, below Danielson Creek 0.51 0.82 not applicable not applicable

ST015 Ross Fork, above South 40 of Gay Mine 2.3 2.7 not applicable not applicable

ST019 Blackfoot River, below Ballard Creek 0.32 0.36 not applicable not applicable

ST020 Blackfoot River, below State Land Creek 0.29 2.3 not applicable not applicable

ST022 Blackfoot River, below Wooley Valley Creek 1.2 1.5 not applicable not applicable

ST023 Blackfoot River, below Dry Valley Creek 0.34 0.37 not applicable not applicable

ST024 Blackfoot River, above Dry Valley Creek 0.41 0.25 not applicable not applicable

ST026 Blackfoot River, above Wooley Range Ridge Creek 2.3 1.5 not applicable not applicable

ST229 Blackfoot River, below Spring Creek 0.69 0.52 not applicable not applicable

ST031 Lincoln Creek, below Dry Hollow Creek 1.2 0.17 not applicable not applicable

ST033 Lincoln Creek, above North Limb of Gay Mine 1.3 0.30 not applicable not applicable

ST042 Grizzly Creek, below Phosphoria Formation outcrop 0.063 0.12 not applicable not applicable

ST043 Little Blackfoot River, below Long Valley Creek 0.30 0.14 not applicable not applicable

ST044 Little Blackfoot River, below Henry Mine 0.60 1.2 not applicable not applicable

ST046 Little Blackfoot River, below Enoch Valley Creek 0.44 0.0090 not applicable not applicable

ST047 Little Blackfoot River, above Enoch Valley Creek 0.56 0.23 not applicable not applicable

ST048 Little Blackfoot River, below Reese Creek 0.85 0.85 not applicable not applicable

ST049 Little Blackfoot River, above Reese Creek 0.70 0.72 not applicable not applicable

ST071 State Land Creek, below tributaries 0.074 0.54 not applicable not applicable

ST076 Trail Creek, above Blackfoot River 0.29 0.18 not applicable not applicable

ST078 Trail Creek, above Camp G Creek 0.31 0.36 not applicable not applicable

ST097 Slug Creek, below Goodheart Creek 0.27 0.28 not applicable not applicable

ST098 Slug Creek, above Goodheart Creek 0.48 1.8 not applicable not applicable

ST100 Slug Creek, above Dry Basin Creek 0.50 0.65 not applicable not applicable

ST101 Caldwell Creek, below Phosphoria Formation outcrop 0.70 0.89 not applicable not applicable

ST113 Dry Valley Creek, above Blackfoot River 0.20 2.0 not applicable not applicable

ST129 Angus Creek, below Wooley Valley Mine 0.59 1.7 not applicable not applicable

ST131 Rasmussen Creek, above Angus Creek 0.057 0.51 not applicable not applicable

ST132 Angus Creek, above No Name Creek4 0.35 1.7 not applicable not applicable

ST137 No Name, above Angus Creek4 0.075 station was dry not applicable not applicable

ST149 East Mill Creek, above Spring Creek on north fork 0.89 ST227 sampled instead not applicable not applicable

ST150 East Mill Creek, above Spring Creek on south fork 1.1 ST227 sampled instead not applicable not applicable

ST227 East Mill Creek, at fish sampling reach station not yet established 1.3 not applicable not applicable

ST152 Diamond Creek, below Kendall Creek 0.87 1.1 not applicable not applicable

ST153 Diamond Creek, above Kendall Creek 0.89 0.68 not applicable not applicable

ST155 Lanes Creek, below 6500 Feet Creek 0.18 0.56 not applicable not applicable
ST156 Lanes Creek, below Sheep Creek 0.032 2.5 not applicable not applicable

Streams
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.), mg/kg (dry wt.) Fish (Sept.), mg/kg (wet wt.)

ST161 Sheep Creek, above Lanes Creek 0.13 3.8 not applicable not applicable

ST162 Sheep Creek, below West Fork Sheep Creek 0.74 2.5 not applicable not applicable

ST163 Sheep Creek, above West Fork Sheep Creek 0.92 3.1 not applicable not applicable

ST173 Smoky Creek, below Smoky Canyon Mine 1.7 1.7 not applicable not applicable

ST174 Smoky Creek, above activity at Smoky Canyon Mine 0.29 1.4 not applicable not applicable

ST176 Roberts Creek, above tailings ponds 1.0 1.2 not applicable not applicable

ST183 Sage Creek, below Smoky Canyon Mine 1.6 1.7 not applicable not applicable

ST184 Sage Creek, above Smoky Canyon Mine 1.1 0.61 not applicable not applicable

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 3.2 2.0 not applicable not applicable

ST187 North Fork Sage Creek, below Pole Creek 0.88 1.7 not applicable not applicable

ST188 North Fork Sage Creek, above Pole Creek 0.78 1.2 not applicable not applicable

ST193 South Fork Deer Creek station snow-covered 0.88 not applicable not applicable

ST196 Georgetown Creek, below irrigation diversion dam 0.81 1.2 not applicable not applicable

ST200 Georgetown Creek, above Georgetown Canyon Mine 0.12 station was dry not applicable not applicable

ST201 Right Hand Fork, below Georgetown Canyon Mine 0.26 0.19 not applicable not applicable

ST202 Right Hand Fork, above Georgetown Canyon Mine 0.60 1.1 not applicable not applicable

ST218 Formation Creek, headwaters 0.047 0.34 not applicable not applicable

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 0.49 not applicable not applicable

TP001 Wooley Valley Mine Tailings Pond #1 9.5 61 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 6.4 15 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 0.55 33 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 1.7 2.2 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 1.6 1.9 not applicable not applicable
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile is based on blank results of alkalinity for spring and fall water, results not exceeding their corresponding value (those italicized)
   are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile is based on blank results of alkalinity for spring and fall water, results exceeding their corresponding value (those bolded)
    are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.

Tailings Ponds
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.)

Wells Dissolved Dissolved mg/kg (dry weight)  mg/kg (wet wt.)

PW001 FMC Office Well 4.7 3 4.305 3 not applicable not applicable

PW002 Huntzeker Well 60 39 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 46 13 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 13 10 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 7.5 6.8 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 5.0 4.5 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 4.7 4.2 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 8.7 6.0 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 5.2 4.8 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable
PW011 Rasmussen Ridge Mine Wash Plant Well #3 6.1 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 6.4 5.7 not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 5.9 5.7 not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 3.4 3.1 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 4.9 7.8 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 sample not reported 15 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 4.6 5.3 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable
PW019 Enoch Valley Shop/Office Well 6.0 4.6 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 5.7 4.4 not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 8.6 6.8 not applicable not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 4.5 4.7 not applicable not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 1.1 station was dry not applicable not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 1.2 station was dry not applicable not applicable

DS015 Conda Mine West Limb Waste Dump Seep 9.1 8.0 not applicable not applicable

FD001 Conda Mine French Drain 6.2 7.6 not applicable not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 4.6 3.8 not applicable not applicable

MF001 Central Farmers Plant Thickener 0.70 0.4276 2 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 4.5 37 not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 0.59 0.54 not applicable not applicable

MP032 Smoky Canyon Mine A Pit Pond 14 18 not applicable not applicable

SP011 Ballard Mine Upper Elk Pond 0.60 station was dry not applicable not applicable

SP024 Enoch Valley Mine North Pond 35 24 not applicable not applicable

SP025 Gay Mine W Pit Pond 10 11 not applicable not applicable

SP026 Gay Mine Z Pit Pond 52 57 not applicable not applicable
SP027 Gay Mine JD Pit Pond 150 150 not applicable not applicable

Stock Ponds

TABLE D.21
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.)

Streams Dissolved Dissolved mg/kg (dry weight)  mg/kg (wet wt.)

ST001 Portneuf River, below Bakers Creek 58 39 not applicable station not sampled

ST004 Portneuf River, above U Creek 51 46 not applicable station not sampled

ST013 Ross Fork, below Danielson Creek 6.8 8.3 not applicable station not sampled

ST015 Ross Fork, above South 40 of Gay Mine 110 110 not applicable station not sampled

ST019 Blackfoot River, below Ballard Creek 2.4 2.7 not applicable station not sampled

ST020 Blackfoot River, below State Land Creek 2.5 2.7 not applicable station not sampled

ST022 Blackfoot River, below Wooley Valley Creek 2.0 2.2 not applicable station not sampled

ST023 Blackfoot River, below Dry Valley Creek 2.3 1.8 not applicable station not sampled

ST024 Blackfoot River, above Dry Valley Creek 2.3 1.8 not applicable station not sampled

ST026 Blackfoot River, above Wooley Range Ridge Creek 1.4 1.7 not applicable station not sampled

ST229 Blackfoot River, below Spring Creek 1.2 1.6 not applicable station not sampled

ST031 Lincoln Creek, below Dry Hollow Creek 130 130 not applicable station not sampled

ST033 Lincoln Creek, above North Limb of Gay Mine 48 43 not applicable station not sampled

ST042 Grizzly Creek, below Phosphoria Formation outcrop 25 19 not applicable station not sampled

ST043 Little Blackfoot River, below Long Valley Creek 19 26 not applicable station not sampled

ST044 Little Blackfoot River, below Henry Mine 23 58 not applicable station not sampled

ST046 Little Blackfoot River, below Enoch Valley Creek 10 24 not applicable station not sampled

ST047 Little Blackfoot River, above Enoch Valley Creek 17 27 not applicable station not sampled

ST048 Little Blackfoot River, below Reese Creek 2.4 2.7 not applicable station not sampled

ST049 Little Blackfoot River, above Reese Creek 2.5 3.2 not applicable station not sampled

ST071 State Land Creek, below tributaries 2.3 5.7 not applicable station not sampled

ST076 Trail Creek, above Blackfoot River 5.8 5.5 not applicable station not sampled

ST078 Trail Creek, above Camp G Creek 6.9 4.5 not applicable station not sampled

ST097 Slug Creek, below Goodheart Creek 2.7 4.7 not applicable station not sampled

ST098 Slug Creek, above Goodheart Creek 1.8 3.5 not applicable station not sampled

ST100 Slug Creek, above Dry Basin Creek 1.5 4.5 not applicable station not sampled

ST101 Caldwell Creek, below Phosphoria Formation outcrop 6.5 7.0 not applicable station not sampled

ST113 Dry Valley Creek, above Blackfoot River 6.9 4.9 not applicable station not sampled

ST129 Angus Creek, below Wooley Valley Mine 5.7 3.9 not applicable station not sampled

ST131 Rasmussen Creek, above Angus Creek 9.1 5.7 not applicable station not sampled

ST132 Angus Creek, above No Name Creek4 5.7 4.1 not applicable station not sampled

ST137 No Name, above Angus Creek4 3.9 station was dry not applicable station not sampled

ST149 East Mill Creek, above Spring Creek on north fork 1.7 ST227 sampled instead not applicable station not sampled

ST150 East Mill Creek, above Spring Creek on south fork 1.9 ST227 sampled instead not applicable station not sampled

ST227 East Mill Creek, at fish sampling reach station not yet established 1.8 not applicable station not sampled

ST152 Diamond Creek, below Kendall Creek 0.97 1.2 not applicable station not sampled

ST153 Diamond Creek, above Kendall Creek 1.1 1.2 not applicable station not sampled

ST155 Lanes Creek, below 6500 Feet Creek 1.6 1.8 not applicable station not sampled
ST156 Lanes Creek, below Sheep Creek 1.7 2.0 not applicable station not sampled

 CHLORIDE RESULTS FROM 1998 WATER, SEDIMENT, AND FISH SAMPLING
(CONTINUED)

 

TABLE D.21

Appendix D-62



Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.)

Streams, Continued Dissolved Dissolved mg/kg (dry weight)  mg/kg (wet wt.)

ST161 Sheep Creek, above Lanes Creek 2.0 1.7 not applicable station not sampled

ST162 Sheep Creek, below West Fork Sheep Creek 1.5 1.7 not applicable station not sampled

ST163 Sheep Creek, above West Fork Sheep Creek 1.3 1.7 not applicable station not sampled

ST173 Smoky Creek, below Smoky Canyon Mine 10 4.4 not applicable station not sampled

ST174 Smoky Creek, above activity at Smoky Canyon Mine 0.89 1.2 not applicable station not sampled

ST176 Roberts Creek, above tailings ponds 74 68 not applicable station not sampled

ST183 Sage Creek, below Smoky Canyon Mine 1.1 1.1 not applicable station not sampled

ST184 Sage Creek, above Smoky Canyon Mine 0.99 1.0 not applicable station not sampled

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 0.78 1.0 not applicable station not sampled

ST187 North Fork Sage Creek, below Pole Creek 2.0 3.9 not applicable station not sampled

ST188 North Fork Sage Creek, above Pole Creek 3.5 6.0 not applicable station not sampled

ST193 South Fork Deer Creek station snow-covered 0.79 not applicable station not sampled

ST196 Georgetown Creek, below irrigation diversion dam 1.1 1.5 not applicable station not sampled

ST200 Georgetown Creek, above Georgetown Canyon Mine 0.6 station was dry not applicable station not sampled

ST201 Right Hand Fork, below Georgetown Canyon Mine 1.6 1.3 not applicable station not sampled

ST202 Right Hand Fork, above Georgetown Canyon Mine 1.4 0.72 not applicable station not sampled

ST218 Formation Creek, headwaters 5.3 3.5 not applicable station not sampled

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 4.3 not applicable station not sampled

TP001 Wooley Valley Mine Tailings Pond #1 17 18 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 2.7 6.3 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 3.6 5.5 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 32 33 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 37 34 not applicable not applicable
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 0.15 mg/L for spring water and 0.55 mg/L for fall water; results not exceeding their corresponding value (those italicized)
     are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 0.15 mg/L for spring water and 0.55 mg/L for fall water; results exceeding their corresponding value (those bolded)
     are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
5Station was sampled in July; no equipment blanks or matrix spikes were analyzed, thus results presented are only lab-QA adjusted.

Tailings Ponds
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.)

Wells Dissolved Dissolved mg/kg (dry weight) 4  mg/kg (wet weight)

PW001 FMC Office Well 5.3 3 6.7 3 not applicable not applicable

PW002 Huntzeker Well 14 11 not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 48 22 not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 130 130 not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 35 55 not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 19 19 not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 12 20 not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well 19 5.5 not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 8.1 7.9 not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist not applicable not applicable
PW011 Rasmussen Ridge Mine Wash Plant Well #3 5.8 well was broken not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 6.0 5.9 not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 19 5.9 not applicable not applicable

PW014 Rasmussen Ridge Mine House Well 7.5 5 19 not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well 7.6 7.5 not applicable not applicable

PW016 Conda Mine Water Supply Well #11 sample not reported 62 not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well 32 29 not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use not applicable not applicable
PW019 Enoch Valley Shop/Office Well 8.7 7.5 not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well 42 33 not applicable not applicable

Waste Rock Dump Seeps

DS003 Dry Valley Mine South B Dump Seep 93 37 650 not applicable

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 170 160 750 not applicable

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 71 station was dry 1200 not applicable

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 950 station was dry 2900 not applicable

DS015 Conda Mine West Limb Waste Dump Seep 1900 5 1800 5100 not applicable

French Drains

FD001 Conda Mine French Drain 340 260 1600 not applicable

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 64 74 720 not applicable

Miscellaneous Facilities

MF001 Central Farmers Plant Thickener 0.23 0.17 not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond 62 65 not applicable not applicable

Stock Ponds  

MP022 Wooley Valley Mine Unit IV Pit Pond 44 50 970 not applicable

MP032 Smoky Canyon Mine A Pit Pond 49 66 1400 not applicable

SP011 Ballard Mine Upper Elk Pond 16 station was dry 1900 not applicable

SP024 Enoch Valley Mine North Pond 160 280 1600 not applicable

SP025 Gay Mine W Pit Pond 55 110 970 not applicable

SP026 Gay Mine Z Pit Pond 140 170 4100 not applicable
SP027 Gay Mine JD Pit Pond 90 100 3500 not applicable

TABLE D.22
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.)

Streams Dissolved Dissolved mg/kg (dry weight) 4  mg/kg (wet weight)

ST001 Portneuf River, below Bakers Creek 63 110 1000 station not sampled

ST004 Portneuf River, above U Creek 29 25 720 station not sampled

ST013 Ross Fork, below Danielson Creek 4.1 4.9 590 station not sampled

ST015 Ross Fork, above South 40 of Gay Mine 45 42 1400 station not sampled

ST019 Blackfoot River, below Ballard Creek 12 10 1100 station not sampled

ST020 Blackfoot River, below State Land Creek 12 10 1000 station not sampled

ST022 Blackfoot River, below Wooley Valley Creek 11 10 700 station not sampled

ST023 Blackfoot River, below Dry Valley Creek 11 10 840 station not sampled

ST024 Blackfoot River, above Dry Valley Creek 9.0 10 970 station not sampled

ST026 Blackfoot River, above Wooley Range Ridge Creek 9.6 10 1300 station not sampled

ST229 Blackfoot River, below Spring Creek 9.1 9.4 860 station not sampled

ST031 Lincoln Creek, below Dry Hollow Creek 110 120 1100 station not sampled

ST033 Lincoln Creek, above North Limb of Gay Mine 28 15 680 station not sampled

ST042 Grizzly Creek, below Phosphoria Formation outcrop 31 73 1200 station not sampled

ST043 Little Blackfoot River, below Long Valley Creek 39 73 1300 station not sampled

ST044 Little Blackfoot River, below Henry Mine 45 140 6000 station not sampled

ST046 Little Blackfoot River, below Enoch Valley Creek 16 38 970 station not sampled

ST047 Little Blackfoot River, above Enoch Valley Creek 15 42 970 station not sampled

ST048 Little Blackfoot River, below Reese Creek 4.0 5.2 950 station not sampled

ST049 Little Blackfoot River, above Reese Creek 3.3 4.6 1800 station not sampled

ST071 State Land Creek, below tributaries 82 6.4 940 station not sampled

ST076 Trail Creek, above Blackfoot River 18 9.0 810 station not sampled

ST078 Trail Creek, above Camp G Creek 9.3 7.0 880 station not sampled

ST097 Slug Creek, below Goodheart Creek 12 15 1300 station not sampled

ST098 Slug Creek, above Goodheart Creek 2.9 2.8 750 station not sampled

ST100 Slug Creek, above Dry Basin Creek 1.9 2.9 910 station not sampled

ST101 Caldwell Creek, below Phosphoria Formation outcrop 13 11 830 station not sampled

ST113 Dry Valley Creek, above Blackfoot River 67 14 910 station not sampled

ST129 Angus Creek, below Wooley Valley Mine 51 71 810 station not sampled

ST131 Rasmussen Creek, above Angus Creek 22 12 720 station not sampled

ST132 Angus Creek, above No Name Creek4 25 54 810 station not sampled

ST137 No Name, above Angus Creek4 14 station was dry 720 station not sampled

ST149 East Mill Creek, above Spring Creek on north fork 36 ST227 sampled instead ST227 sampled instead station not sampled

ST150 East Mill Creek, above Spring Creek on south fork 39 ST227 sampled instead ST227 sampled instead station not sampled

ST227 East Mill Creek, at fish sampling reach station not yet established 9.4 1200 station not sampled

ST152 Diamond Creek, below Kendall Creek 8.4 8.9 840 station not sampled

ST153 Diamond Creek, above Kendall Creek 7.9 9.0 840 station not sampled

ST155 Lanes Creek, below 6500 Feet Creek 8.4 9.0 540 station not sampled
ST156 Lanes Creek, below Sheep Creek 38 7.8 620 station not sampled

TABLE D.22
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Station Field-and-Lab-QA-Adjusted Concentration 1

Water (May), mg/L Water (Sept.), mg/L Sediment (Sept.) Fish (Sept.)

Streams, Continued Dissolved Dissolved mg/kg (dry weight) 4  mg/kg (wet weight)

ST161 Sheep Creek, above Lanes Creek 38 7.4 750 station not sampled

ST162 Sheep Creek, below West Fork Sheep Creek 36 7.6 650 station not sampled

ST163 Sheep Creek, above West Fork Sheep Creek 4.8 5.6 750 station not sampled

ST173 Smoky Creek, below Smoky Canyon Mine 18 18 1400 station not sampled

ST174 Smoky Creek, above activity at Smoky Canyon Mine 13 16 1000 station not sampled

ST176 Roberts Creek, above tailings ponds 77 80 1600 station not sampled

ST183 Sage Creek, below Smoky Canyon Mine 13 19 970 station not sampled

ST184 Sage Creek, above Smoky Canyon Mine 12 17 810 station not sampled

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 7.6 11 1000 station not sampled

ST187 North Fork Sage Creek, below Pole Creek 55 49 1000 station not sampled

ST188 North Fork Sage Creek, above Pole Creek 9.5 19 1000 station not sampled

ST193 South Fork Deer Creek station snow-covered 5.9 910 station not sampled

ST196 Georgetown Creek, below irrigation diversion dam 22 91 1400 station not sampled

ST200 Georgetown Creek, above Georgetown Canyon Mine 1.7 station was dry 650 station not sampled

ST201 Right Hand Fork, below Georgetown Canyon Mine 150 170 780 station not sampled

ST202 Right Hand Fork, above Georgetown Canyon Mine 6.2 8.6 650 station not sampled

ST218 Formation Creek, headwaters 32 30 sample not reported station not sampled

ST228 South Fork Sage Creek, at fish sampling reach station not yet established 13 1200 station not sampled

Tailings Ponds  

TP001 Wooley Valley Mine Tailings Pond #1 1.2 0.69 not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 5.1 5.1 not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 11 3.6 not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 78 100 not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 75 90 not applicable not applicable
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 0.062 mg/L for spring water, 0.10 mg/L for fall water, and 2.6 mg/kg for sediment; results not exceeding their corresponding value (those italicized)
     are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 0.062 mg/L for spring water, 0.10 mg/L for fall water, and 2.6 mg/kg for sediment; results exceeding their corresponding value (those bolded)
     are discernibly greater than a blank.
4Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
5Station was sampled in July; no equipment blanks or matrix spikes were analyzed, thus results presented are only lab-QA adjusted.
6Sediment data reported as sulfate-sulfur.
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Flow (ft3/s)-May Flow (ft3/s)-Sept.

GW001 FMC Office Well Not applicable Not applicable

GW002 Huntzeker Well Not applicable Not applicable

GW003 Upper Dry Valley Stock Well #1 Not applicable Not applicable

GW004 Upper Dry Valley Stock Well #2 Not applicable Not applicable

GW005 Upper Dry Valley Stock Well #3 Not applicable Not applicable

GW006 Rasmussen Ridge Mine Dust Control Well #1 Not applicable Not applicable

GW007 Rasmussen Ridge Mine Dust Control Well #2 Not applicable Not applicable

GW008 Rasmussen Ridge Mine Shop/Office Well Not applicable Not applicable

GW009 Rasmussen Ridge Mine Wash Plant Well #1 Not applicable Not applicable

GW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist

GW011 Rasmussen Ridge Mine Wash Plant Well #3 Not applicable Not applicable

GW012 Rasmussen Ridge Mine Wash Plant Well #4 Not applicable Not applicable

GW013 Rasmussen Ridge Mine Wash Plant Well #5 Not applicable Not applicable

GW014 Rasmussen Ridge Mine House Well Not applicable Not applicable

GW015 Rasmussen Ridge Mine Laboratory Well Not applicable Not applicable

GW016 Conda Mine Water Supply Well #11 Not applicable Not applicable

GW017 Smoky Canyon Mine Potable Supply Well Not applicable Not applicable

GW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use

GW019 Enoch Valley Shop/Office Well Not applicable Not applicable

GW020 Enoch Valley Mine Dust Control Well Not applicable Not applicable

SWDS003 Dry Valley Mine South B Dump Seep No Flow Taken 0.15
SWDS010 Wooley Valley Mine Unit I Overburden Dump Seep No Flow Taken  Stagnant
SWDS011 Wooley Valley Mine Unit III Overburden Dump Seep No Flow Taken Station was dry
SWDS012 Wooley Valley Mine Unit IV Overburden Dump Seep No Flow Taken Station was dry
SWDS015 Conda Mine West Limb Waste Dump Seep No Flow Taken 0.02

SWFD001 Conda Mine French Drain 0.12 0.06
SWFD002 Henry Mine South Pit Overburden Dump Limestone Drain No Flow Taken No Flow Taken

SWMF001 Central Farmers Plant Thickener Not applicable Not applicable

SWMF002 Dry Valley Mine Pit Dewatering Pond Not applicable Not applicable

SWMP022 Wooley Valley Mine Unit IV Pit Pond Not applicable Not applicable

SWMP032 Smoky Canyon Mine A Pit Pond Not applicable Not applicable

SWSP011 Ballard Mine Upper Elk Pond Not applicable Not applicable

SWSP024 Enoch Valley Mine North Pond Not applicable Not applicable

SWSP025 Gay Mine W Pit Pond Not applicable Not applicable

SWSP026 Gay Mine Z Pit Pond Not applicable Not applicable

SWSP027 Gay Mine JD Pit Pond Not applicable Not applicable

SWST001 Portneuf River, below Bakers Creek 19 21
SWST004 Portneuf River, above U Creek 5.2 1.9
SWST013 Ross Fork, below Danielson Creek 21 5.1
SWST015 Ross Fork, above South 40 of Gay Mine 0.37 0.090
SWST019 Blackfoot River, below Ballard Creek No Flow Taken 95
SWST020 Blackfoot River, below State Land Creek No Flow Taken 130
SWST022 Blackfoot River, below Wooley Valley Creek No Flow Taken No Flow Taken
SWST023 Blackfoot River, below Dry Valley Creek No Flow Taken 91
SWST024 Blackfoot River, above Dry Valley Creek No Flow Taken 84
SWST026 Blackfoot River, above Wooley Range Ridge Creek No Flow Taken 76
SWST229 Blackfoot River, below Spring Creek No Flow Taken 60
SWST031 Lincoln Creek, below Dry Hollow Creek Stagnant Stagnant
SWST033 Lincoln Creek, above North Limb of Gay Mine 1.8 0.23
SWST042 Grizzly Creek, below Phosphoria Formation outcrop 0.25 No Flow Taken
SWST043 Little Blackfoot River, below Long Valley Creek 33 0.88
SWST044 Little Blackfoot River, below Henry Mine 21 2.6
SWST046 Little Blackfoot River, below Enoch Valley Creek Stagnant Stagnant
SWST047 Little Blackfoot River, above Enoch Valley Creek 2.0 Stagnant
SWST048 Little Blackfoot River, below Reese Creek 11 1.1
SWST049 Little Blackfoot River, above Reese Creek 7.1 0.22
SWST071 State Land Creek, below tributaries 1.2 0.060

Streams

Waste Rock Dump Seeps

French Drains

Miscellaneous Facilities

Stock Ponds
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Flow (ft3/s)-May Flow (ft3/s)-Sept.

SWST076 Trail Creek, above Blackfoot River No Flow Taken Stagnant-Beaver Dam
SWST078 Trail Creek, above Camp G Creek 13 4.2
SWST097 Slug Creek, below Goodheart Creek 23 6.1
SWST098 Slug Creek, above Goodheart Creek 11 1.0
SWST100 Slug Creek, above Dry Basin Creek 5.4 0.68
SWST101 Caldwell Creek, below Phosphoria Formation outcrop 1.7 0.25
SWST113 Dry Valley Creek, above Blackfoot River 22 0.060
SWST129 Angus Creek, below Wooley Valley Mine 5.5 0.98
SWST131 Rasmussen Creek, above Angus Creek 11 Stagnant
SWST132 Angus Creek, above No Name Creek1 31 1.5
SWST137 No Name, above Angus Creek1 5.1 Stream was dry
SWST149 East Mill Creek, above Spring Creek on north fork 1.9 ST227 
SWST150 East Mill Creek, above Spring Creek on south fork 2.8 ST227 
SWST227 East Mill Creek, at fish sampling reach Station did not exist
SWST152 Diamond Creek, below Kendall Creek 48 18
SWST153 Diamond Creek, above Kendall Creek 71 21
SWST155 Lanes Creek, below 6500 Feet Creek No Flow Taken 29
SWST156 Lanes Creek, below Sheep Creek No Flow Taken 16
SWST161 Sheep Creek, above Lanes Creek 36 5.8

SWST162 Sheep Creek, below West Fork Sheep Creek 22 4.9
SWST163 Sheep Creek, above West Fork Sheep Creek 16 3.9
SWST173 Smoky Creek, below Smoky Canyon Mine 0.070 1.3
SWST174 Smoky Creek, above activity at Smoky Canyon Mine 0.10 0.40
SWST176 Roberts Creek, above tailings ponds 0.62 0.28
SWST183 Sage Creek, below Smoky Canyon Mine 9.8 2.8
SWST184 Sage Creek, above Smoky Canyon Mine 15.8 6.6
SWST185 South Fork Sage Creek, below Phosphoria Formation outcrop 5.0 0.16
SWST228 South Fork Sage Creek, at fish sampling reach Station did not exist ?
SWST187 North Fork Sage Creek, below Pole Creek 4.0 0.12
SWST188 North Fork Sage Creek, above Pole Creek 0.23 0.06
SWST193 South Fork Deer Creek No Flow Taken 0.090
SWST196 Georgetown Creek, below irrigation diversion dam 31 4.8
SWST200 Georgetown Creek, above Georgetown Canyon Mine 0.17 Station was dry
SWST201 Right Hand Fork, below Georgetown Canyon Mine 0.45 2.7
SWST202 Right Hand Fork, above Georgetown Canyon Mine 0.095 0.016
SWST218 Formation Creek, headwaters No Flow Taken No Flow Taken

SWTP001 Wooley Valley Mine Tailings Pond #1 Not applicable Not applicable

SWTP002 Wooley Valley Mine Tailings Pond #2 Not applicable Not applicable

SWTP003 Wooley Valley Mine Tailings Pond #3 Not applicable Not applicable

SWTP004 Smoky Canyon Mine Tailings Pond #1 Not applicable Not applicable

SWTP005 Smoky Canyon Mine Tailings Pond #2 Not applicable Not applicable
1Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.

Tailings Ponds
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Hardness-Specific Criterion, mg/L3 Hardness-Specific Criterion, mg/L3

Cd Ni Zn Cd Ni Zn

GW001 FMC Office Well 190 0.0017 0.27 0.18 180 0.0016 0.26 0.17

GW002 Huntzeker Well 360 0.0027 0.46 0.31 310 0.0024 0.41 0.27

GW003 Upper Dry Valley Stock Well #1 460 0.0029 0.51 0.34 270 0.0021 0.36 0.24
GW004 Upper Dry Valley Stock Well #2 500 0.0029 0.51 0.34 400 0.0029 0.51 0.34

GW005 Upper Dry Valley Stock Well #3 190 0.0017 0.27 0.18 240 0.0020 0.33 0.22

GW006 Rasmussen Ridge Mine Dust Control Well #1 200 0.0017 0.28 0.19 190 0.0017 0.27 0.18

GW007 Rasmussen Ridge Mine Dust Control Well #2 140 0.0013 0.21 0.14 150 0.0014 0.22 0.15

GW008 Rasmussen Ridge Mine Shop/Office Well 200 0.0017 0.28 0.19 180 0.0016 0.26 0.17

GW009 Rasmussen Ridge Mine Wash Plant Well #1 220 0.0018 0.31 0.20 190 0.0017 0.27 0.18

GW010 Rasmussen Ridge Mine Wash Plant Well #2 well does not exist well does not exist

GW011 Rasmussen Ridge Mine Wash Plant Well #3 220 0.0018 0.31 0.20 well was broken

GW012 Rasmussen Ridge Mine Wash Plant Well #4 290 0.0023 0.39 0.26 210 0.0018 0.29 0.20
GW013 Rasmussen Ridge Mine Wash Plant Well #5 240 0.0020 0.33 0.22 190 0.0017 0.27 0.18

GW014 Rasmussen Ridge Mine House Well 210 0.0018 0.29 0.20 240 0.0020 0.33 0.22

GW015 Rasmussen Ridge Mine Laboratory Well 210 0.0018 0.29 0.20 220 0.0018 0.31 0.20

GW016 Conda Mine Water Supply Well #11 350 0.0026 0.45 0.30 350 0.0026 0.45 0.30
GW017 Smoky Canyon Mine Potable Supply Well 260 0.0021 0.35 0.23 250 0.0020 0.34 0.23

GW018 Smoky Canyon Mine Industrial Supply Well well not in use well not in use

GW019 Enoch Valley Shop/Office Well 230 0.0019 0.32 0.21 240 0.0020 0.33 0.22
GW020 Enoch Valley Mine Dust Control Well 220 0.0018 0.31 0.20 220 0.0018 0.31 0.20

SWDS003 Dry Valley Mine South B Dump Seep 350 0.0026 0.45 0.30 270 0.0021 0.36 0.24

SWDS010 Wooley Valley Mine Unit I Overburden Dump Seep 540 0.0029 0.51 0.34 450 0.0029 0.51 0.34

SWDS011 Wooley Valley Mine Unit III Overburden Dump Seep 320 0.0024 0.42 0.28 station was dry
SWDS012 Wooley Valley Mine Unit IV Overburden Dump Seep 1,400 0.0029 0.5 0.34 station was dry

SWDS015 Conda Mine West Limb Waste Dump Seep 2600 0.0029 0.51 0.34 2,400 0.0029 0.51 0.34

SWFD001 Conda Mine French Drain 690 0.0029 0.51 0.34 670 0.0029 0.51 0.34

SWFD002 Henry Mine South Pit Overburden Dump Limestone Drain 480 0.0029 0.51 0.34 430 0.0029 0.51 0.34

SWMF001 Central Farmers Plant Thickener 59 0.00070 0.10 0.067 72 0.00081 0.12 0.079
SWMF002 Dry Valley Mine Pit Dewatering Pond 170 0.0015 0.25 0.16 150 0.0014 0.22 0.15

SWMP022 Wooley Valley Mine Unit IV Pit Pond 110 0.0011 0.17 0.11 120 0.0012 0.18 0.12
SWMP032 Smoky Canyon Mine A Pit Pond 190 0.0017 0.27 0.18 210 0.0018 0.29 0.20

SWSP011 Ballard Mine Upper Elk Pond 98 0.0010 0.15 0.10 station was dry

SWSP024 Enoch Valley Mine North Pond 300 0.0023 0.40 0.27 440 0.0031 0.55 0.37

SWSP025 Gay Mine W Pit Pond 250 0.0020 0.34 0.23 310 0.0024 0.41 0.27

SWSP026 Gay Mine Z Pit Pond 320 0.0024 0.42 0.28 280 0.0022 0.38 0.25
SWSP027 Gay Mine JD Pit Pond 470 0.0029 0.51 0.34 420 0.0029 0.51 0.34

Water Supply Wells

Waste Rock Dump Seeps

French Drains

Miscellaneous Facilities

Stock Ponds

 HARDNESS-SPECIFIC WATER QUALITY CRITERIA RESULTS FROM 1998 WATER SAMPLING
TABLE D-24

Station

May Sampling September Sampling

Hardness, mg CaCO3/L Hardness, mg CaCO3/L
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Hardness-Specific Criterion, mg/L3 Hardness-Specific Criterion, mg/L3

Cd Ni Zn Cd Ni Zn

SWST001 Portneuf River, below Bakers Creek 410 0.0029 0.51 0.34 390 0.0028 0.50 0.33

SWST004 Portneuf River, above U Creek 300 0.0023 0.40 0.27 280 0.0022 0.38 0.25
SWST013 Ross Fork, below Danielson Creek 93 0.00098 0.15 0.098 150 0.0014 0.22 0.15

SWST015 Ross Fork, above South 40 of Gay Mine 420 0.0029 0.51 0.34 440 0.0029 0.51 0.34

SWST019 Blackfoot River, below Ballard Creek 180 0.0016 0.26 0.17 180 0.0016 0.26 0.17

SWST020 Blackfoot River, below State Land Creek 180 0.0016 0.26 0.17 180 0.0016 0.26 0.17

SWST022 Blackfoot River, below Wooley Valley Creek 200 0.0017 0.28 0.19 190 0.0017 0.27 0.18

SWST023 Blackfoot River, below Dry Valley Creek 180 0.0016 0.26 0.17 180 0.0016 0.26 0.17

SWST024 Blackfoot River, above Dry Valley Creek 170 0.0015 0.25 0.16 190 0.0017 0.27 0.18

SWST026 Blackfoot River, above Wooley Range Ridge Creek 190 0.0017 0.27 0.18 180 0.0016 0.26 0.17

SWST229 Blackfoot River, below Spring Creek 190 0.0017 0.27 0.18 190 0.0017 0.27 0.18
SWST031 Lincoln Creek, below Dry Hollow Creek 490 0.0029 0.51 0.34 450 0.0029 0.51 0.34

SWST033 Lincoln Creek, above North Limb of Gay Mine 330 0.0025 0.43 0.29 300 0.0023 0.40 0.27

SWST042 Grizzly Creek, below Phosphoria Formation outcrop 230 0.0019 0.32 0.21 290 0.0023 0.39 0.26

SWST043 Little Blackfoot River, below Long Valley Creek 270 0.0021 0.36 0.24 440 0.0029 0.51 0.34

SWST044 Little Blackfoot River, below Henry Mine 320 0.0024 0.42 0.28 290 0.0023 0.39 0.26

SWST046 Little Blackfoot River, below Enoch Valley Creek 220 0.0018 0.31 0.20 240 0.0020 0.33 0.22

SWST047 Little Blackfoot River, above Enoch Valley Creek 250 0.0020 0.34 0.23 230 0.0019 0.32 0.21

SWST048 Little Blackfoot River, below Reese Creek 170 0.0015 0.25 0.16 200 0.0017 0.28 0.19

SWST049 Little Blackfoot River, above Reese Creek 140 0.0013 0.21 0.14 180 0.0016 0.26 0.17
SWST071 State Land Creek, below tributaries 160 0.0015 0.23 0.16 190 0.0017 0.27 0.18

SWST076 Trail Creek, above Blackfoot River 220 0.0018 0.31 0.20 180 0.0016 0.26 0.17

SWST078 Trail Creek, above Camp G Creek 200 0.0017 0.28 0.19 200 0.0017 0.28 0.19

SWST097 Slug Creek, below Goodheart Creek 200 0.0017 0.28 0.19 230 0.0019 0.32 0.21

SWST098 Slug Creek, above Goodheart Creek 170 0.0015 0.25 0.16 210 0.0018 0.29 0.20

SWST100 Slug Creek, above Dry Basin Creek 130 0.0013 0.20 0.13 220 0.0018 0.31 0.20

SWST101 Caldwell Creek, below Phosphoria Formation outcrop 240 0.0020 0.33 0.22 210 0.0018 0.29 0.20
SWST113 Dry Valley Creek, above Blackfoot River 230 0.0019 0.32 0.21 240 0.0020 0.33 0.22

SWST129 Angus Creek, below Wooley Valley Mine 220 0.0018 0.31 0.20 260 0.0021 0.35 0.23
SWST131 Rasmussen Creek, above Angus Creek 94 0.0010 0.15 0.099 190 0.0017 0.27 0.18

SWST132 Angus Creek, above No Name Creek2 140 0.0013 0.21 0.14 240 0.0020 0.33 0.22

SWST137 No Name, above Angus Creek2 61 0.00072 0.10 0.069 station was dry

SWST149 East Mill Creek, above Spring Creek on north fork 230 0.0019 0.32 0.21 ST227 sampled instead

SWST150 East Mill Creek, above Spring Creek on south fork 230 0.0019 0.32 0.21 ST227 sampled instead

SWST227 East Mill Creek, at fish sampling reach station not yet established 190 0.0017 0.27 0.18

SWST152 Diamond Creek, below Kendall Creek 180 0.0016 0.26 0.17 190 0.0017 0.27 0.18

SWST153 Diamond Creek, above Kendall Creek 180 0.0016 0.26 0.17 190 0.0017 0.27 0.18

SWST155 Lanes Creek, below 6500 Feet Creek 170 0.0015 0.25 0.16 190 0.0017 0.27 0.18
SWST156 Lanes Creek, below Sheep Creek 180 0.0016 0.26 0.17 170 0.0015 0.25 0.16

May Sampling September Sampling

Station Hardness, mg CaCO3/L Hardness, mg CaCO3/L

Streams

(CONTINUED)

TABLE D-24
 HARDNESS-SPECIFIC WATER QUALITY CRITERIA RESULTS FROM 1998 WATER SAMPLING
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Hardness-Specific Criterion, mg/L3 Hardness-Specific Criterion, mg/L3

Cd Ni Zn Cd Ni Zn

SWST161 Sheep Creek, above Lanes Creek 180 0.0016 0.26 0.17 190 0.0017 0.27 0.18

SWST162 Sheep Creek, below West Fork Sheep Creek 170 0.0015 0.25 0.16 170 0.0015 0.25 0.16

SWST163 Sheep Creek, above West Fork Sheep Creek 150 0.0014 0.22 0.15 170 0.0015 0.25 0.16

SWST173 Smoky Creek, below Smoky Canyon Mine 240 0.0020 0.33 0.22 220 0.0018 0.31 0.20

SWST174 Smoky Creek, above activity at Smoky Canyon Mine 220 0.0018 0.31 0.20 220 0.0018 0.31 0.20
SWST176 Roberts Creek, above tailings ponds 330 0.0025 0.43 0.29 310 0.0024 0.41 0.27

SWST183 Sage Creek, below Smoky Canyon Mine 210 0.0018 0.29 0.20 200 0.0017 0.28 0.19

SWST184 Sage Creek, above Smoky Canyon Mine 190 0.0017 0.27 0.18 190 0.0017 0.27 0.18

SWST185 South Fork Sage Creek, below Phosphoria Formation outcrop 160 0.0015 0.23 0.16 200 0.0017 0.28 0.19

SWST187 North Fork Sage Creek, below Pole Creek 320 0.0024 0.42 0.28 410 0.0029 0.51 0.34
SWST188 North Fork Sage Creek, above Pole Creek 150 0.0014 0.22 0.15 220 0.0018 0.31 0.20

SWST193 South Fork Deer Creek station was snow-covered 190 0.0017 0.27 0.18

SWST196 Georgetown Creek, below irrigation diversion dam 220 0.0018 0.31 0.20 270 0.0021 0.36 0.24

SWST200 Georgetown Creek, above Georgetown Canyon Mine 190 0.0017 0.27 0.18 station was dry

SWST201 Right Hand Fork, below Georgetown Canyon Mine 320 0.0024 0.42 0.28 310 0.0024 0.41 0.27

SWST202 Right Hand Fork, above Georgetown Canyon Mine 180 0.0016 0.26 0.17 160 0.0015 0.23 0.16

SWST218 Formation Creek, headwaters 540 0.0029 0.51 0.34 540 0.0029 0.51 0.34

SWST228 South Fork Sage Creek, at fish sampling reach station not yet established 220 0.0018 0.31 0.20

SWTP001 Wooley Valley Mine Tailings Pond #1 150 0.0014 0.22 0.15 170 0.0015 0.25 0.16
SWTP002 Wooley Valley Mine Tailings Pond #2 94 0.00098 0.15 0.099 78 0.00086 0.13 0.085

SWTP003 Wooley Valley Mine Tailings Pond #3 97 0.0010 0.15 0.10 96 0.0010 0.15 0.10

SWTP004 Smoky Canyon Mine Tailings Pond #1 250 0.0020 0.34 0.23 250 0.0020 0.34 0.23

SWTP005 Smoky Canyon Mine Tailings Pond #2 240 0.0020 0.33 0.22 180 0.0016 0.26 0.17
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples; UC-Davis results not yet factored in.
2Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.
3Bolded and shaded criteria are exceeded by their corresponding concentration at that station.

Streams

Tailings Ponds

Station Hardness, mg CaCO3/L Hardness, mg CaCO3/L

(CONTINUED)

May Sampling September Sampling

TABLE D-24
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Organic Carbon, (%)

PW001 FMC Office Well not applicable

PW002 Huntzeker Well not applicable

PW003 Upper Dry Valley Stock Well #1 not applicable

PW004 Upper Dry Valley Stock Well #2 not applicable

PW005 Upper Dry Valley Stock Well #3 not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 not applicable

PW014 Rasmussen Ridge Mine House Well not applicable

PW015 Rasmussen Ridge Mine Laboratory Well not applicable

PW016 Conda Mine Water Supply Well #11 not applicable

PW017 Smoky Canyon Mine Potable Supply Well not applicable

PW018 Smoky Canyon Mine Industrial Supply Well not applicable

PW019 Enoch Valley Shop/Office Well not applicable

PW020 Enoch Valley Mine Dust Control Well not applicable

DS003 Dry Valley Mine South B Dump Seep 6.0

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 6.2

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 7.2

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 7.1

DS015 Conda Mine West Limb Waste Dump Seep 5.9

FD001 Conda Mine French Drain 4.7

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 2.5

MF001 Central Farmers Plant Thickener not applicable

MF002 Dry Valley Mine Pit Dewatering Pond not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 0.85

MP032 Smoky Canyon Mine A Pit Pond 2.6

SP011 Ballard Mine Upper Elk Pond 2.8

SP024 Enoch Valley Mine North Pond 3.3

SP025 Gay Mine W Pit Pond 1.4

SP026 Gay Mine Z Pit Pond 1.1

SP027 Gay Mine JD Pit Pond 0.68

ST001 Portneuf River, below Bakers Creek 2.8

ST004 Portneuf River, above U Creek 3.6

ST013 Ross Fork, below Danielson Creek 4.2

ST015 Ross Fork, above South 40 of Gay Mine 5.9

ST019 Blackfoot River, below Ballard Creek 1.1

ST020 Blackfoot River, below State Land Creek 0.48

ST022 Blackfoot River, below Wooley Valley Creek 1.0

ST023 Blackfoot River, below Dry Valley Creek 0.80

ST024 Blackfoot River, above Dry Valley Creek 0.45

ST026 Blackfoot River, above Wooley Range Ridge Creek 0.76

ST229 Blackfoot River, below Spring Creek 0.48

ST031 Lincoln Creek, below Dry Hollow Creek 3.0

ST033 Lincoln Creek, above North Limb of Gay Mine 2.0

ST042 Grizzly Creek, below Phosphoria Formation outcrop 5.1

ST043 Little Blackfoot River, below Long Valley Creek 2.2

ST044 Little Blackfoot River, below Henry Mine 0.95

ST046 Little Blackfoot River, below Enoch Valley Creek 2.8

ST047 Little Blackfoot River, above Enoch Valley Creek 3.9
ST048 Little Blackfoot River, below Reese Creek 2.3

Streams

Waste Rock Dump Seeps

French Drains

Miscellaneous Facilities

Stock Ponds

TABLE D-25
 ORGANIC CARBON RESULTS FROM 1998 SEDIMENT SAMPLING

Station

Wells
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Organic Carbon, (%)

Wells

ST049 Little Blackfoot River, above Reese Creek 1.1

ST071 State Land Creek, below tributaries 5.8

ST076 Trail Creek, above Blackfoot River 5.8

ST078 Trail Creek, above Camp G Creek 1.8

ST097 Slug Creek, below Goodheart Creek 0.75

ST098 Slug Creek, above Goodheart Creek 2.8

ST100 Slug Creek, above Dry Basin Creek 3.6

ST101 Caldwell Creek, below Phosphoria Formation outcrop 1.1

ST113 Dry Valley Creek, above Blackfoot River 3.9

ST129 Angus Creek, below Wooley Valley Mine 0.64

ST131 Rasmussen Creek, above Angus Creek 4.0

ST132 Angus Creek, above No Name Creek2 1.2

ST137 No Name, above Angus Creek2 0.67

ST149 East Mill Creek, above Spring Creek on north fork sample not reported

ST150 East Mill Creek, above Spring Creek on south fork sample not reported

ST227 East Mill Creek, at fish sampling reach 0.41

ST152 Diamond Creek, below Kendall Creek 0.84

ST153 Diamond Creek, above Kendall Creek 0.43

ST155 Lanes Creek, below 6500 Feet Creek 0.38

ST156 Lanes Creek, below Sheep Creek 0.40

ST161 Sheep Creek, above Lanes Creek 0.67

ST162 Sheep Creek, below West Fork Sheep Creek 1.8

ST163 Sheep Creek, above West Fork Sheep Creek 0.61

ST173 Smoky Creek, below Smoky Canyon Mine 0.93

ST174 Smoky Creek, above activity at Smoky Canyon Mine 1.1

ST176 Roberts Creek, above tailings ponds 0.75

ST183 Sage Creek, below Smoky Canyon Mine 3.0

ST184 Sage Creek, above Smoky Canyon Mine 0.59

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 0.64

ST187 North Fork Sage Creek, below Pole Creek 1.7

ST188 North Fork Sage Creek, above Pole Creek 2.7

ST193 South Fork Deer Creek 0.79

ST196 Georgetown Creek, below irrigation diversion dam 1.3

ST200 Georgetown Creek, above Georgetown Canyon Mine 0.68

ST201 Right Hand Fork, below Georgetown Canyon Mine 0.48

ST202 Right Hand Fork, above Georgetown Canyon Mine 1.4

ST218 Formation Creek, headwaters sample not reported

ST228 South Fork Sage Creek, at fish sampling reach 0.48

TP001 Wooley Valley Mine Tailings Pond #1 not applicable

TP002 Wooley Valley Mine Tailings Pond #2 not applicable

TP003 Wooley Valley Mine Tailings Pond #3 not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 not applicable
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike
  slope; mean reported for stations with replicate samples.
2Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect
 current flow conditions.

Tailings Ponds

TABLE D-25
 ORGANIC CARBON RESULTS FROM 1998 SEDIMENT SAMPLING

Station

(CONTINUED)
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Particle Distribution

Sand, % Silt, % Clay, %

PW001 FMC Office Well not applicable not applicable not applicable

PW002 Huntzeker Well not applicable not applicable not applicable

PW003 Upper Dry Valley Stock Well #1 not applicable not applicable not applicable

PW004 Upper Dry Valley Stock Well #2 not applicable not applicable not applicable

PW005 Upper Dry Valley Stock Well #3 not applicable not applicable not applicable

PW006 Rasmussen Ridge Mine Dust Control Well #1 not applicable not applicable not applicable

PW007 Rasmussen Ridge Mine Dust Control Well #2 not applicable not applicable not applicable

PW008 Rasmussen Ridge Mine Shop/Office Well not applicable not applicable not applicable

PW009 Rasmussen Ridge Mine Wash Plant Well #1 not applicable not applicable not applicable

PW010 Rasmussen Ridge Mine Wash Plant Well #2 not applicable not applicable not applicable

PW011 Rasmussen Ridge Mine Wash Plant Well #3 not applicable not applicable not applicable

PW012 Rasmussen Ridge Mine Wash Plant Well #4 not applicable not applicable not applicable

PW013 Rasmussen Ridge Mine Wash Plant Well #5 not applicable not applicable not applicable

PW014 Rasmussen Ridge Mine House Well not applicable not applicable not applicable

PW015 Rasmussen Ridge Mine Laboratory Well not applicable not applicable not applicable

PW016 Conda Mine Water Supply Well #11 not applicable not applicable not applicable

PW017 Smoky Canyon Mine Potable Supply Well not applicable not applicable not applicable

PW018 Smoky Canyon Mine Industrial Supply Well not applicable not applicable not applicable

PW019 Enoch Valley Shop/Office Well not applicable not applicable not applicable

PW020 Enoch Valley Mine Dust Control Well not applicable not applicable not applicable

DS003 Dry Valley Mine South B Dump Seep 44 41 15

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 32 52 16

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 43 46 11

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 50 35 15

DS015 Conda Mine West Limb Waste Dump Seep 69 22 9

FD001 Conda Mine French Drain 51 34 15

FD002 Henry Mine South Pit Overburden Dump Limestone Drain 38 50 12

MF001 Central Farmers Plant Thickener not applicable not applicable not applicable

MF002 Dry Valley Mine Pit Dewatering Pond not applicable not applicable not applicable

MP022 Wooley Valley Mine Unit IV Pit Pond 29 46 25

MP032 Smoky Canyon Mine A Pit Pond 20 62 18

SP011 Ballard Mine Upper Elk Pond 16 45 39

SP024 Enoch Valley Mine North Pond 18 48 34

SP025 Gay Mine W Pit Pond 32 60 8

SP026 Gay Mine Z Pit Pond 55 29 16
SP027 Gay Mine JD Pit Pond 80 15 5

Stock Ponds

Wells

Waste Rock Dump Seeps

French Drains

Miscellaneous Facilities

TABLE D.26
 PARTICLE SIZE DISTRIBUTION RESULTS FROM 1998 SEDIMENT SAMPLING

Station
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Particle Distribution

Sand, % Silt, % Clay, %

ST001 Portneuf River, below Bakers Creek 56 39 5

ST004 Portneuf River, above U Creek 31 57 12

ST013 Ross Fork, below Danielson Creek 36 53 11

ST015 Ross Fork, above South 40 of Gay Mine 27 52 21

ST019 Blackfoot River, below Ballard Creek 74 21 5

ST020 Blackfoot River, below State Land Creek 85 12 3

ST022 Blackfoot River, below Wooley Valley Creek 69 27 4

ST023 Blackfoot River, below Dry Valley Creek 75 20 4

ST024 Blackfoot River, above Dry Valley Creek 77 19 4

ST026 Blackfoot River, above Wooley Range Ridge Creek 75 21 4

ST229 Blackfoot River, below Spring Creek 68 28 4

ST031 Lincoln Creek, below Dry Hollow Creek 28 55 17

ST033 Lincoln Creek, above North Limb of Gay Mine 57 36 7

ST042 Grizzly Creek, below Phosphoria Formation outcrop 39 42 19

ST043 Little Blackfoot River, below Long Valley Creek 63 32 6

ST044 Little Blackfoot River, below Henry Mine 75 21 4

ST046 Little Blackfoot River, below Enoch Valley Creek 51 45 4

ST047 Little Blackfoot River, above Enoch Valley Creek 32 52 16

ST048 Little Blackfoot River, below Reese Creek 63 30 7

ST049 Little Blackfoot River, above Reese Creek 60 34 6

ST071 State Land Creek, below tributaries 27 60 13

ST076 Trail Creek, above Blackfoot River 56 32 12

ST078 Trail Creek, above Camp G Creek 45 46 9

ST097 Slug Creek, below Goodheart Creek 74 22 4

ST098 Slug Creek, above Goodheart Creek 48 42 10

ST100 Slug Creek, above Dry Basin Creek 37 51 12

ST101 Caldwell Creek, below Phosphoria Formation outcrop 65 27 8

ST113 Dry Valley Creek, above Blackfoot River 45 39 16

ST129 Angus Creek, below Wooley Valley Mine 66 28 6

ST131 Rasmussen Creek, above Angus Creek 25 68 7

ST132 Angus Creek, above No Name Creek2 52 38 10

ST137 No Name, above Angus Creek2 68 26 6

ST149 East Mill Creek, above Spring Creek on north fork sample not reported

ST150 East Mill Creek, above Spring Creek on south fork sample not reported

ST227 East Mill Creek, at fish sampling reach 77 19 4

ST152 Diamond Creek, below Kendall Creek 52 43 5

ST153 Diamond Creek, above Kendall Creek 42 48 9

ST155 Lanes Creek, below 6500 Feet Creek 73 24 3
ST156 Lanes Creek, below Sheep Creek 69 26 5

Streams

(CONTINUED)

TABLE D.26
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Particle Distribution

Sand, % Silt, % Clay, %

ST161 Sheep Creek, above Lanes Creek 67 29 4

ST162 Sheep Creek, below West Fork Sheep Creek 65 31 4

ST163 Sheep Creek, above West Fork Sheep Creek 67 27 6

ST173 Smoky Creek, below Smoky Canyon Mine 54 38 8

ST174 Smoky Creek, above activity at Smoky Canyon Mine 69 28 3

ST176 Roberts Creek, above tailings ponds 67 28 5

ST183 Sage Creek, below Smoky Canyon Mine 44 42 14

ST184 Sage Creek, above Smoky Canyon Mine 62 34 4

ST185 South Fork Sage Creek, below Phosphoria Formation outcrop 66 30 4

ST187 North Fork Sage Creek, below Pole Creek 62 33 5

ST188 North Fork Sage Creek, above Pole Creek 61 35 4

ST193 South Fork Deer Creek 80 16 4

ST196 Georgetown Creek, below irrigation diversion dam 78 18 4

ST200 Georgetown Creek, above Georgetown Canyon Mine 53 38 9

ST201 Right Hand Fork, below Georgetown Canyon Mine 79 16 5

ST202 Right Hand Fork, above Georgetown Canyon Mine 78 18 4

ST218 Formation Creek, headwaters sample not reported

ST228 South Fork Sage Creek, at fish sampling reach 71 25 4

TP001 Wooley Valley Mine Tailings Pond #1 not applicable not applicable not applicable

TP002 Wooley Valley Mine Tailings Pond #2 not applicable not applicable not applicable

TP003 Wooley Valley Mine Tailings Pond #3 not applicable not applicable not applicable

TP004 Smoky Canyon Mine Tailings Pond #1 not applicable not applicable not applicable

TP005 Smoky Canyon Mine Tailings Pond #2 not applicable not applicable not applicable
1Data adjusted, in the sequence presented here, for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
2Rasmussen Creek and No Name Creek are not currently confluent; therefore, this station has been renamed to reflect current flow conditions.

Streams, Continued

Tailings Ponds

 PARTICLE SIZE DISTRIBUTION RESULTS FROM 1998 SEDIMENT SAMPLING
(CONTINUED)

Station
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Fish Information

Common Name Species Name Length, mm

ST026 Blackfoot River, above Wooley Range Ridge Creek Cutthroat Trout Onchorhyncus clarkii 369

Cutthroat Trout Onchorhyncus clarkii 367

Cutthroat Trout Onchorhyncus clarkii 380

ST227 East Mill Creek, at fish sampling reach Cutthroat Trout Onchorhyncus clarkii 129

Cutthroat Trout Onchorhyncus clarkii 136

Brook Trout Salvelinus fontinalis 160

ST228 South Fork Sage Creek, at fish sampling reach Brown Trout Salmo trutta 134

Brown Trout Salmo trutta 125
Brown Trout Salmo trutta 240

Streams

TABLE D-27
 FISH INFORMATION FOR 1998 SAMPLING

Station
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Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

WD019

Quadrant 1 7.2 3 1.2 3

Quadrant 2 15 4.9
Quadrant 3 22 1.0
Quadrant 4 8.7 0.21
Quadrant 5 16 0.19

WD031

Quadrant 1 18 3.1
Quadrant 2 2.3 8.4
Quadrant 3 31 6.6
Quadrant 4 10 5.8
Quadrant 5 1.8 7.2

WD034

Quadrant 1 33 24
Quadrant 2 17 5.0
Quadrant 3 17 12
Quadrant 4 17 1.4
Quadrant 5 11 4.3

WD052

Quadrant 1 3.7 0.32
Quadrant 2 16 0.80
Quadrant 3 3.2 2.2
Quadrant 4 59 19
Quadrant 5 14 0.84

WD074

Quadrant 1 8.1 5.5
Quadrant 2 120 24
Quadrant 3 18 2.4
Quadrant 4 56 17
Quadrant 5 8.2 3.7

WD075

Quadrant 1 12 32
Quadrant 2 28 7.6
Quadrant 3 25 17
Quadrant 4 11 26
Quadrant 5 4.1 16

WD076

Quadrant 1 16 3.7
Quadrant 2 8.1 20
Quadrant 3 18 84
Quadrant 4 35 55
Quadrant 5 38 37

WD080

Quadrant 1 18 33
Quadrant 2 77 38
Quadrant 3 150 56
Quadrant 4 75 36
Quadrant 5 210 43

WD089

Quadrant 1 35 0.29
Quadrant 2 37 0.57
Quadrant 3 110 7.1
Quadrant 4 30 9.6
Quadrant 5 30 0.71

Gay Mine North Limb O/P Fill

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump

Smoky Canyon Mine A Pit Backfill

Champ Mine Dump

Gay Mine East Limb Dump 19

Waste Rock Dumps

TABLE E.1
 SELENIUM RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Smoky Canyon Mine Waste Dump A1

Gay Mine East Limb Dump 4E
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Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

DS003 Dry Valley Mine South B Dump Seep 0.69 3 0.18 3

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 64 17
DS011 Wooley Valley Mine Unit III Overburden Dump Seep 10 4.2
DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 220 48
DS015 Conda Mine Waste Dump West Limb Seep 330 31

BB001

Quadrant 1 16 0.78
Quadrant 2 11 0.46
Quadrant 3 2.0 0.12
Quadrant 4 3.7 0.19
Quadrant 5 0.68 0.080 2

BB002

Quadrant 1 0.70 0.12
Quadrant 2 1.3 0.080

Quadrant 3 1.3 0.0015

Quadrant 4 0.99 0.019

Quadrant 5 0.75 0.11
BB003

Quadrant 1 0.64 0.14
Quadrant 2 0.61 -0.015 

Quadrant 3 1.0 0.0079

Quadrant 4 1.4 0.019

Quadrant 5 1.4 0.063

1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 0.17 mg/kg for soil and 0.088 mg/kg for vegetation; results not

exceeding their corresponding value (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 0.17 mg/kg for soil and 0.088 for vegetation; results exceeding their 

corresponding value (those bolded) are discernibly greater than a blank.

Grizzly Creek Outcrop

Caldwell Creek Outcrop

South Fork Sage Creek Outcrop

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

(CONTINUED)

TABLE E.1

 SELENIUM RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING
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Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg  (dry weight)

WD019

Quadrant 1 26 3 2.0 3

Quadrant 2 44 2.9
Quadrant 3 44 2.6
Quadrant 4 40 2.6
Quadrant 5 35 2.0

WD031

Quadrant 1 65 2.2
Quadrant 2 15 2.3
Quadrant 3 76 2.4
Quadrant 4 37 0.85
Quadrant 5 19 3.0

WD034

Quadrant 1 41 2.4
Quadrant 2 64 1.9
Quadrant 3 72 4.0
Quadrant 4 77 3.6
Quadrant 5 63 2.0

WD052

Quadrant 1 4.9 0.24
Quadrant 2 5.3 1.8
Quadrant 3 28 0.093 2

Quadrant 4 6.5 2.3
Quadrant 5 38 0.94

WD074

Quadrant 1 38 3.2
Quadrant 2 43 1.1
Quadrant 3 91 3.8
Quadrant 4 47 2.1
Quadrant 5 55 8.4

WD075

Quadrant 1 48 1.7
Quadrant 2 41 2.0
Quadrant 3 55 2.5
Quadrant 4 23 1.1
Quadrant 5 19 1.0

WD076

Quadrant 1 42 1.5
Quadrant 2 36 2.3
Quadrant 3 35 2.8
Quadrant 4 44 2.0
Quadrant 5 47 2.4

WD080

Quadrant 1 34 0.91
Quadrant 2 41 1.1
Quadrant 3 34 1.1
Quadrant 4 50 1.3
Quadrant 5 59 1.3

WD089

Quadrant 1 31 0.72
Quadrant 2 30 1.0
Quadrant 3 19 0.43
Quadrant 4 34 0.69
Quadrant 5 31 0.75

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

TABLE E.2
 CADMIUM RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump

Waste Rock Dumps
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Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

DS003 Dry Valley Mine South B Dump Seep 7.4 3 0.39 3

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 42 0.79
DS011 Wooley Valley Mine Unit III Overburden Dump Seep 30 0.59
DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 110 0.69
DS015 Conda Mine Waste Dump West Limb Seep 30 1.2

BB001

Quadrant 1 16 1.8
Quadrant 2 14 1.2
Quadrant 3 8.9 0.75
Quadrant 4 9.5 0.95
Quadrant 5 4.9 0.52

BB002

Quadrant 1 24 0.85
Quadrant 2 28 2.1
Quadrant 3 6.2 0.39
Quadrant 4 6.4 0.59
Quadrant 5 9.2 1.3

BB003

Quadrant 1 5.7 0.10 2

Quadrant 2 9.2 0.15

Quadrant 3 7.5 0.67
Quadrant 4 4.7 0.33
Quadrant 5 4.7 0.29

1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 0.58 mg/kg for soil and 0.19 mg/kg for vegetation; results not 

   exceeding their corresponding value (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 0.58 mg/kg for soil and 0.19 for vegetation; results exceeding their 

   corresponding value (those bolded) are discernibly greater than a blank.

Grizzly Creek Outcrop

Caldwell Creek Outcrop

South Fork Sage Creek Outcrop

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

TABLE E.2

(CONTINUED)

 CADMIUM RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING
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Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

WD019

Quadrant 1 370 3 16 3

Quadrant 2 340 20
Quadrant 3 280 17
Quadrant 4 410 20
Quadrant 5 320 20

WD031

Quadrant 1 130 24
Quadrant 2 650 32
Quadrant 3 86 20
Quadrant 4 520 27
Quadrant 5 520 30

WD034

Quadrant 1 350 46
Quadrant 2 94 41
Quadrant 3 400 59
Quadrant 4 120 43
Quadrant 5 230 34

WD052

Quadrant 1 490 39
Quadrant 2 320 40
Quadrant 3 5,500 120
Quadrant 4 220 28
Quadrant 5 440 58

WD074

Quadrant 1 380 47
Quadrant 2 280 48
Quadrant 3 94 39
Quadrant 4 130 35
Quadrant 5 370 33

WD075

Quadrant 1 510 39
Quadrant 2 320 33
Quadrant 3 210 50
Quadrant 4 1,500 110
Quadrant 5 1,500 41

WD076

Quadrant 1 360 20
Quadrant 2 450 30
Quadrant 3 410 17
Quadrant 4 440 21
Quadrant 5 410 29

WD080

Quadrant 1 230 39
Quadrant 2 300 24
Quadrant 3 280 26
Quadrant 4 290 20
Quadrant 5 200 12

WD089

Quadrant 1 260 40
Quadrant 2 320 41
Quadrant 3 270 26
Quadrant 4 260 19
Quadrant 5 280 28

TABLE E.3
 MANGANESE RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Waste Rock Dumps

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19
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Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

DS003 Dry Valley Mine South B Dump Seep 1,500 3 44 3

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 740 11
DS011 Wooley Valley Mine Unit III Overburden Dump Seep 220 27
DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 2,400 94
DS015 Conda Mine Waste Dump West Limb Seep 77 18

BB001

Quadrant 1 510 35
Quadrant 2 530 33
Quadrant 3 960 60
Quadrant 4 830 63
Quadrant 5 650 59

BB002

Quadrant 1 580 40
Quadrant 2 650 46
Quadrant 3 710 52
Quadrant 4 700 35
Quadrant 5 790 52

BB003

Quadrant 1 4,300 92
Quadrant 2 2,300 44
Quadrant 3 1,800 74
Quadrant 4 1,100 60
Quadrant 5 1,100 27

1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 6.5 mg/kg for soil and 0.29 mg/kg for vegetation; results not 

   exceeding their corresponding value (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 6.5 mg/kg for soil and 0.29 for vegetation; results exceeding their 

   corresponding value (those bolded) are discernibly greater than a blank.

Grizzly Creek Outcrop

Caldwell Creek Outcrop

South Fork Sage Creek Outcrop

(CONTINUED)

 MANGANESE RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

TABLE E.3

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)
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Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

WD019

Quadrant 1 820 3 2.9 3

Quadrant 2 1,300 4.2
Quadrant 3 1,800 3.1
Quadrant 4 1,100 2.2
Quadrant 5 1,400 3.0

WD031

Quadrant 1 2,200 3.0
Quadrant 2 740 8.3
Quadrant 3 1,700 5.0
Quadrant 4 1,500 3.0
Quadrant 5 840 5.5

WD034

Quadrant 1 1,300 3.7
Quadrant 2 2,100 3.3
Quadrant 3 3,200 17
Quadrant 4 1,800 2.8
Quadrant 5 1,800 1.7

WD052

Quadrant 1 770 1.3
Quadrant 2 2,200 4.1
Quadrant 3 1,100 1.0
Quadrant 4 2,800 12
Quadrant 5 1,400 0.92

WD074

Quadrant 1 1,700 3.3
Quadrant 2 3,500 6.7
Quadrant 3 1,400 4.1
Quadrant 4 3,900 18
Quadrant 5 1,700 17

WD075

Quadrant 1 2,000 4.8
Quadrant 2 1,300 11
Quadrant 3 1,300 12
Quadrant 4 1,500 5.9
Quadrant 5 1,200 4.6

WD076

Quadrant 1 1,800 3.8
Quadrant 2 1,500 12
Quadrant 3 1,400 9.2
Quadrant 4 2,100 6.9
Quadrant 5 2,200 2.8

WD080

Quadrant 1 820 1.9
Quadrant 2 2,500 5.5
Quadrant 3 3,100 2.5
Quadrant 4 1,700 12
Quadrant 5 2,600 18

WD089

Quadrant 1 2,200 3.1
Quadrant 2 2,000 1.3
Quadrant 3 2,800 2.0
Quadrant 4 3,400 3.6
Quadrant 5 3,400 2.4

TABLE E.4
 NICKEL RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Waste Rock Dumps

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19
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Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

DS003 Dry Valley Mine South B Dump Seep 380 3 1.7 3

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 1,400 1.8
DS011 Wooley Valley Mine Unit III Overburden Dump Seep 1,100 1.2
DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 4,000 8.4
DS015 Conda Mine Waste Dump West Limb Seep 2,800 10

BB001

Quadrant 1 1,100 2.0
Quadrant 2 970 1.8
Quadrant 3 500 1.1
Quadrant 4 570 1.3
Quadrant 5 310 0.70 2

BB002

Quadrant 1 450 1.1
Quadrant 2 500 0.52

Quadrant 3 350 1.0
Quadrant 4 370 0.72

Quadrant 5 350 0.92
BB003

Quadrant 1 450 0.58

Quadrant 2 670 1.0
Quadrant 3 800 1.4
Quadrant 4 560 0.60

Quadrant 5 730 1.1
1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 1.6 mg/kg for soil and 0.76 mg/kg for vegetation; results not 

   exceeding their corresponding value (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 1.6 mg/kg for soil and 0.76 for vegetation; results exceeding their 

   corresponding value (those bolded) are discernibly greater than a blank.

Grizzly Creek Outcrop

Caldwell Creek Outcrop

South Fork Sage Creek Outcrop

(CONTINUED)

 NICKEL RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

TABLE E.4

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)
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Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

WD019

Quadrant 1 230 3 0.049 2

Quadrant 2 350 0.065

Quadrant 3 330 -0.69

Quadrant 4 370 -0.71

Quadrant 5 320 -0.39

WD031

Quadrant 1 640 0.79 3

Quadrant 2 150 0.18

Quadrant 3 320 0.51

Quadrant 4 200 1.3
Quadrant 5 140 0.15

WD034

Quadrant 1 310 0.73
Quadrant 2 340 0.69
Quadrant 3 420 1.2
Quadrant 4 400 0.52

Quadrant 5 530 1.4
WD052

Quadrant 1 60 -0.51

Quadrant 2 210 -0.59

Quadrant 3 77 0.29

Quadrant 4 270 0.70
Quadrant 5 220 0.11

WD074

Quadrant 1 280 0.47

Quadrant 2 270 0.13

Quadrant 3 420 9.0
Quadrant 4 320 -0.23

Quadrant 5 180 2.0
WD075

Quadrant 1 290 3.4
Quadrant 2 150 1.0
Quadrant 3 230 1.2
Quadrant 4 180 5.7
Quadrant 5 150 1.2

WD076

Quadrant 1 300 1.4
Quadrant 2 220 1.7
Quadrant 3 200 2.5
Quadrant 4 190 0.83
Quadrant 5 260 1.1

WD080

Quadrant 1 150 0.21

Quadrant 2 310 -0.16

Quadrant 3 250 -0.40

Quadrant 4 200 -0.093

Quadrant 5 210 1.1
WD089

Quadrant 1 170 -0.14

Quadrant 2 160 -0.14

Quadrant 3 190 0.19

Quadrant 4 230 -0.15

Quadrant 5 250 -0.16

Waste Rock Dumps

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump

TABLE E.5
 VANADIUM RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Appendix E-9



Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

DS003 Dry Valley Mine South B Dump Seep 66 3 0.30 2

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 300 -1.3

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 200 -0.41

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 520 0.41

DS015 Conda Mine Waste Dump West Limb Seep 210 0.15

BB001

Quadrant 1 120 0.94 3 

Quadrant 2 110 1.2
Quadrant 3 66 -0.22

Quadrant 4 60 -0.32

Quadrant 5 48 -0.25

BB002

Quadrant 1 98 0.62

Quadrant 2 150 0.72
Quadrant 3 53 0.050

Quadrant 4 54 0.11

Quadrant 5 56 0.11

BB003

Quadrant 1 47 -0.18

Quadrant 2 53 -0.51

Quadrant 3 62 -0.41

Quadrant 4 43 -0.83

Quadrant 5 58 -0.89
1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 1.9 mg/kg for soil and 0.67 mg/kg for vegetation; results not 

   exceeding their corresponding value (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 1.9 mg/kg for soil and 0.67 for vegetation; results exceeding their 

   corresponding value (those bolded) are discernibly greater than a blank.

 VANADIUM RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

TABLE E.5

(CONTINUED)

South Fork Sage Creek Outcrop

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

Grizzly Creek Outcrop

Caldwell Creek Outcrop
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Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

WD019

Quadrant 1 450 3 47 3

Quadrant 2 820 94
Quadrant 3 800 70
Quadrant 4 730 59
Quadrant 5 760 65

WD031

Quadrant 1 1,100 92
Quadrant 2 280 120
Quadrant 3 860 110
Quadrant 4 720 81
Quadrant 5 380 100

WD034

Quadrant 1 550 72
Quadrant 2 960 62
Quadrant 3 1,300 110
Quadrant 4 790 70
Quadrant 5 790 66

WD052

Quadrant 1 200 19
Quadrant 2 920 36
Quadrant 3 320 22
Quadrant 4 1,100 110
Quadrant 5 540 31

WD074

Quadrant 1 760 58
Quadrant 2 1,300 80
Quadrant 3 1,800 130
Quadrant 4 1,800 110
Quadrant 5 780 98

WD075

Quadrant 1 920 62
Quadrant 2 1,500 110
Quadrant 3 1,400 140
Quadrant 4 620 43
Quadrant 5 440 39

WD076

Quadrant 1 780 40
Quadrant 2 650 73
Quadrant 3 650 73
Quadrant 4 990 64
Quadrant 5 1,100 62

WD080

Quadrant 1 1,000 64
Quadrant 2 1,300 71
Quadrant 3 1,300 49
Quadrant 4 1,600 86
Quadrant 5 1,600 71

WD089

Quadrant 1 1,600 95
Quadrant 2 1,200 48
Quadrant 3 1,000 44
Quadrant 4 1,100 45
Quadrant 5 1,200 33

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

TABLE E.6
 ZINC RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Waste Rock Dumps

Gay Mine North Limb O/P Fill
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Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

DS003 Dry Valley Mine South B Dump Seep 130 3 24 3

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 690 29
DS011 Wooley Valley Mine Unit III Overburden Dump Seep 450 31
DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 2,100 80
DS015 Conda Mine Waste Dump West Limb Seep 1,200 100

BB001

Quadrant 1 450 34
Quadrant 2 400 37
Quadrant 3 230 36
Quadrant 4 280 36
Quadrant 5 110 26

BB002

Quadrant 1 220 38
Quadrant 2 290 43
Quadrant 3 120 24
Quadrant 4 170 35
Quadrant 5 170 41

BB003

Quadrant 1 210 38
Quadrant 2 310 36
Quadrant 3 330 43
Quadrant 4 220 39
Quadrant 5 270 19

1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 6.8 mg/kg for soil and 2.5 mg/kg for vegetation; results not 

   exceeding their corresponding value (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 6.8 mg/kg for soil and 2.5 for vegetation; results exceeding their 

   corresponding value (those bolded) are discernibly greater than a blank.

South Fork Sage Creek Outcrop

 ZINC RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

TABLE E.6

(CONTINUED)

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

Grizzly Creek Outcrop

Caldwell Creek Outcrop

Appendix E-12



Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

WD019

Quadrant 1 92000 3 n/a

Quadrant 2 120000 n/a

Quadrant 3 120000 n/a

Quadrant 4 100000 n/a

Quadrant 5 100000 n/a

WD031

Quadrant 1 160000 n/a

Quadrant 2 37000 n/a

Quadrant 3 130000 n/a

Quadrant 4 87000 n/a

Quadrant 5 51000 n/a

WD034

Quadrant 1 81000 n/a

Quadrant 2 150000 n/a

Quadrant 3 130000 n/a

Quadrant 4 170000 n/a

Quadrant 5 140000 n/a

WD052

Quadrant 1 57000 n/a

Quadrant 2 150000 n/a

Quadrant 3 25000 n/a

Quadrant 4 130000 n/a

Quadrant 5 79000 n/a

WD074

Quadrant 1 130000 n/a

Quadrant 2 99000 n/a

Quadrant 3 220000 n/a

Quadrant 4 120000 n/a

Quadrant 5 130000 n/a

WD075

Quadrant 1 140000 n/a

Quadrant 2 130000 n/a

Quadrant 3 120000 n/a

Quadrant 4 60000 n/a

Quadrant 5 41000 n/a

WD076

Quadrant 1 90000 n/a

Quadrant 2 160000 n/a

Quadrant 3 82000 n/a

Quadrant 4 130000 n/a

Quadrant 5 130000 n/a

WD080

Quadrant 1 130000 n/a

Quadrant 2 140000 n/a

Quadrant 3 94000 n/a

Quadrant 4 140000 n/a

Quadrant 5 130000 n/a

WD089

Quadrant 1 120000 n/a

Quadrant 2 130000 n/a

Quadrant 3 140000 n/a

Quadrant 4 130000 n/a

Quadrant 5 130000 n/a

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

TABLE E.7
 CALCIUM RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Waste Rock Dumps

Gay Mine North Limb O/P Fill
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Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

DS003 Dry Valley Mine South B Dump Seep 6100 3 n/a

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 47000 n/a

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 87000 n/a

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 150000 n/a

DS015 Conda Mine Waste Dump West Limb Seep 100000 n/a

BB001

Quadrant 1 15000 n/a

Quadrant 2 14000 n/a

Quadrant 3 8800 n/a

Quadrant 4 7500 n/a

Quadrant 5 4600 n/a

BB002

Quadrant 1 18000 n/a

Quadrant 2 22000 n/a

Quadrant 3 5400 n/a

Quadrant 4 6900 n/a

Quadrant 5 8100 n/a

BB003

Quadrant 1 10000 n/a

Quadrant 2 6900 n/a

Quadrant 3 10000 n/a

Quadrant 4 59000 n/a

Quadrant 5 8300 n/a
1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 132 mg/kg; results not exceeding their corresponding value

   (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 132 mg/kg; results exceeding their corresponding value

   (those bolded) are discernibly greater than a blank.

South Fork Sage Creek Outcrop

TABLE E.7

 CALCIUM RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

(CONTINUED)

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

Grizzly Creek Outcrop

Caldwell Creek Outcrop
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Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

WD019

Quadrant 1 15,000 3 55 3

Quadrant 2 15,000 68
Quadrant 3 16,000 74
Quadrant 4 15,000 79
Quadrant 5 16,000 59

WD031

Quadrant 1 15,000 64
Quadrant 2 21,000 63
Quadrant 3 14,000 98
Quadrant 4 19,000 120
Quadrant 5 21,000 69

WD034

Quadrant 1 19,000 110
Quadrant 2 15,000 76
Quadrant 3 19,000 100
Quadrant 4 14,000 70
Quadrant 5 14,000 93

WD052

Quadrant 1 6,400 56
Quadrant 2 16,000 72
Quadrant 3 35,000 59
Quadrant 4 19,000 93
Quadrant 5 14,000 49

WD074

Quadrant 1 14,000 110
Quadrant 2 19,000 78
Quadrant 3 6,500 400
Quadrant 4 19,000 67
Quadrant 5 8,400 190

WD075

Quadrant 1 14,000 210
Quadrant 2 11,000 120
Quadrant 3 10,000 140
Quadrant 4 14,000 930
Quadrant 5 17,000 91

WD076

Quadrant 1 16,000 120
Quadrant 2 15,000 150
Quadrant 3 14,000 200
Quadrant 4 9,000 120
Quadrant 5 13,000 130

WD080

Quadrant 1 5,800 82
Quadrant 2 15,000 54
Quadrant 3 22,000 53
Quadrant 4 9,000 55
Quadrant 5 14,000 110

WD089

Quadrant 1 13,000 46
Quadrant 2 13,000 49
Quadrant 3 22,000 48
Quadrant 4 20,000 64
Quadrant 5 19,000 45

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

TABLE E.8
 IRON RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Waste Rock Dumps

Gay Mine North Limb O/P Fill
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Station Field-and-Lab-QA-Adjusted Concentration 1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

DS003 Dry Valley Mine South B Dump Seep 23,000 3 67 3

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 23,000 49

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 17,000 59

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 20,000 250

DS015 Conda Mine Waste Dump West Limb Seep 17,000 220

BB001

Quadrant 1 19,000 130
Quadrant 2 20,000 170
Quadrant 3 23,000 71
Quadrant 4 10,000 49
Quadrant 5 10,000 100

BB002

Quadrant 1 13,000 190
Quadrant 2 14,000 190
Quadrant 3 16,000 120
Quadrant 4 16,000 150
Quadrant 5 10,000 130

BB003

Quadrant 1 29,000 79
Quadrant 2 14,000 53
Quadrant 3 13,000 64
Quadrant 4 8,100 93
Quadrant 5 17,000 92

1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 16 mg/kg for soil and 3.9 mg/kg for vegetation; results not exceeding

   their corresponding value (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 16 mg/kg for soil and 3.9 for vegetation; results exceeding their 

   corresponding value (those bolded) are discernibly greater than a blank.

South Fork Sage Creek Outcrop

 IRON RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

(CONTINUED)

TABLE E.8

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

Grizzly Creek Outcrop

Caldwell Creek Outcrop
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Station Field-and-Lab-QA-Adjusted Concentration1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

WD019

Quadrant 1 9500 3 n/a

Quadrant 2 7500 n/a

Quadrant 3 5700 n/a

Quadrant 4 9900 n/a

Quadrant 5 7400 n/a

WD031

Quadrant 1 1000 n/a

Quadrant 2 5500 n/a

Quadrant 3 1300 n/a

Quadrant 4 3100 n/a

Quadrant 5 4800 n/a

WD034

Quadrant 1 3400 n/a

Quadrant 2 1100 n/a

Quadrant 3 910 n/a

Quadrant 4 1100 n/a

Quadrant 5 2100 n/a

WD052

Quadrant 1 1600 n/a

Quadrant 2 1800 n/a

Quadrant 3 5300 n/a

Quadrant 4 7800 n/a

Quadrant 5 2100 n/a

WD074

Quadrant 1 4000 n/a

Quadrant 2 6300 n/a

Quadrant 3 6700 n/a

Quadrant 4 8200 n/a

Quadrant 5 3600 n/a

WD075

Quadrant 1 3800 n/a

Quadrant 2 2900 n/a

Quadrant 3 1100 n/a

Quadrant 4 6500 n/a

Quadrant 5 5400 n/a

WD076

Quadrant 1 3200 n/a

Quadrant 2 5400 n/a

Quadrant 3 4300 n/a

Quadrant 4 4300 n/a

Quadrant 5 4400 n/a

WD080

Quadrant 1 7500 n/a

Quadrant 2 5800 n/a

Quadrant 3 2800 n/a

Quadrant 4 6500 n/a

Quadrant 5 3600 n/a

WD089

Quadrant 1 3300 n/a

Quadrant 2 4500 n/a

Quadrant 3 3800 n/a

Quadrant 4 2000 n/a

Quadrant 5 10000 n/a

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump

TABLE E.9
 MAGNESIUM RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Waste Rock Dumps

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill
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Station Field-and-Lab-QA-Adjusted Concentration1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

DS003 Dry Valley Mine South B Dump Seep 6600 3 n/a

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 7900 n/a

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 15000 n/a

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 11000 n/a

DS015 Conda Mine Waste Dump West Limb Seep 1000 n/a

BB001 Grizzly Creek Outcrop  

Quadrant 1 4400 n/a

Quadrant 2 4200 n/a

Quadrant 3 4700 n/a

Quadrant 4 4500 n/a

Quadrant 5 5400 n/a

BB002 Caldwell Creek Outcrop  

Quadrant 1 4200 n/a

Quadrant 2 5000 n/a

Quadrant 3 5400 n/a

Quadrant 4 4500 n/a

Quadrant 5 4100 n/a

BB003 South Fork Sage Creek Outcrop

Quadrant 1 5000 n/a

Quadrant 2 4700 n/a

Quadrant 3 4100 n/a

Quadrant 4 3300 n/a

Quadrant 5 3000 n/a
1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 42 mg/kg; results not exceeding their corresponding value

   (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 42 mg/kg; results exceeding their corresponding value (those

   bolded) are discernibly greater than a blank.

TABLE E.9

 MAGNESIUM RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

(CONTINUED)

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)
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Station Field-and-Lab-QA-Adjusted Concentration1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

WD019

Quadrant 1 3600 3 n/a

Quadrant 2 3700 n/a

Quadrant 3 3200 n/a

Quadrant 4 3800 n/a

Quadrant 5 3400 n/a

WD031

Quadrant 1 2900 n/a

Quadrant 2 4200 n/a

Quadrant 3 2800 n/a

Quadrant 4 3700 n/a

Quadrant 5 3900 n/a

WD034 Gay Mine East Limb Dump 19

Quadrant 1 3800 n/a

Quadrant 2 2700 n/a

Quadrant 3 2300 n/a

Quadrant 4 2700 n/a

Quadrant 5 3400 n/a

WD052

Quadrant 1 2000 n/a

Quadrant 2 3700 n/a

Quadrant 3 9500 n/a

Quadrant 4 3200 n/a

Quadrant 5 3700 n/a

WD074

Quadrant 1 3900 n/a

Quadrant 2 2600 n/a

Quadrant 3 4000 n/a

Quadrant 4 2900 n/a

Quadrant 5 3900 n/a

WD075

Quadrant 1 4000 n/a

Quadrant 2 3200 n/a

Quadrant 3 2900 n/a

Quadrant 4 4800 n/a

Quadrant 5 5300 n/a

WD076

Quadrant 1 4200 n/a

Quadrant 2 4500 n/a

Quadrant 3 4100 n/a

Quadrant 4 4300 n/a

Quadrant 5 4400 n/a

WD080

Quadrant 1 2300 n/a

Quadrant 2 2700 n/a

Quadrant 3 2400 n/a

Quadrant 4 2600 n/a

Quadrant 5 2000 n/a

WD089

Quadrant 1 2900 n/a

Quadrant 2 2800 n/a

Quadrant 3 2600 n/a

Quadrant 4 3200 n/a

Quadrant 5 2800 n/a

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump

TABLE E.10
 POTASSIUM RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Waste Rock Dumps

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1
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Station Field-and-Lab-QA-Adjusted Concentration1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

DS003 Dry Valley Mine South B Dump Seep 5400 3 n/a

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 5100 n/a

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 3400 n/a

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 2400 n/a

DS015 Conda Mine Waste Dump West Limb Seep 2700 n/a

BB001

Quadrant 1 4900 n/a

Quadrant 2 4800 n/a

Quadrant 3 5200 n/a

Quadrant 4 4600 n/a

Quadrant 5 4500 n/a

BB002

Quadrant 1 4500 n/a

Quadrant 2 5300 n/a

Quadrant 3 5200 n/a

Quadrant 4 4400 n/a

Quadrant 5 4000 n/a

BB003

Quadrant 1 5600 n/a

Quadrant 2 3700 n/a

Quadrant 3 4100 n/a

Quadrant 4 2800 n/a

Quadrant 5 3100 n/a
1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 110 mg/kg; results not exceeding their corresponding value

   (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 110 mg/kg; results exceeding their corresponding value (those

   bolded) are discernibly greater than a blank.

South Fork Sage Creek Outcrop

TABLE E.10

 POTASSIUM RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

Grizzly Creek Outcrop

Caldwell Creek Outcrop
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Station Field-and-Lab-QA-Adjusted Concentration1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

WD019

Quadrant 1 930 3 n/a

Quadrant 2 1300 n/a

Quadrant 3 1000 n/a

Quadrant 4 970 n/a

Quadrant 5 980 n/a

WD031

Quadrant 1 1300 n/a

Quadrant 2 450 n/a

Quadrant 3 1000 n/a

Quadrant 4 890 n/a

Quadrant 5 550 n/a

WD034

Quadrant 1 770 n/a

Quadrant 2 1400 n/a

Quadrant 3 1100 n/a

Quadrant 4 1300 n/a

Quadrant 5 1400 n/a

WD052

Quadrant 1 280 n/a

Quadrant 2 1000 n/a

Quadrant 3 580 n/a

Quadrant 4 1300 n/a

Quadrant 5 500 n/a

WD074

Quadrant 1 1100 n/a

Quadrant 2 970 n/a

Quadrant 3 3300 n/a

Quadrant 4 1100 n/a

Quadrant 5 1000 n/a

WD075

Quadrant 1 1000 n/a

Quadrant 2 1200 n/a

Quadrant 3 1100 n/a

Quadrant 4 610 n/a

Quadrant 5 540 n/a

WD076

Quadrant 1 1100 n/a

Quadrant 2 880 n/a

Quadrant 3 1000 n/a

Quadrant 4 980 n/a

Quadrant 5 980 n/a

WD080

Quadrant 1 820 n/a

Quadrant 2 1700 n/a

Quadrant 3 810 n/a

Quadrant 4 1600 n/a

Quadrant 5 960 n/a

WD089

Quadrant 1 1000 n/a

Quadrant 2 960 n/a

Quadrant 3 920 n/a

Quadrant 4 1100 n/a

Quadrant 5 930 n/a

TABLE E.11
 SODIUM RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Waste Rock Dumps

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump
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Station Field-and-Lab-QA-Adjusted Concentration1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

DS003 Dry Valley Mine South B Dump Seep 190 3 n/a

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 510 n/a

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 670 n/a

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 1100 n/a

DS015 Conda Mine Waste Dump West Limb Seep 1300 n/a

BB001

Quadrant 1 340 n/a

Quadrant 2 410 n/a

Quadrant 3 270 n/a

Quadrant 4 230 n/a

Quadrant 5 210 n/a

BB002

Quadrant 1 290 n/a

Quadrant 2 330 n/a

Quadrant 3 190 n/a

Quadrant 4 230 n/a

Quadrant 5 240 n/a

BB003

Quadrant 1 260 n/a

Quadrant 2 160 n/a

Quadrant 3 180 n/a

Quadrant 4 240 n/a

Quadrant 5 190 n/a
1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 62 mg/kg; results not exceeding their corresponding value

   (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 62 mg/kg; results exceeding their corresponding value (those

  bolded) are discernibly greater than a blank.

Waste Rock Dump Seeps

TABLE E.11

 SODIUM RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

(CONTINUED)

Phosphoria Formation Outcrops (Background)

Grizzly Creek Outcrop

Caldwell Creek Outcrop

South Fork Sage Creek Outcrop
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Station Field-and-Lab-QA-Adjusted Concentration1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

WD019

Quadrant 1 0.38 860 3

Quadrant 2 86 960
Quadrant 3 11 680
Quadrant 4 -0.90 120 2

Quadrant 5 16 860
WD031

Quadrant 1 9.8 860
Quadrant 2 1.7 3600
Quadrant 3 4.5 750
Quadrant 4 0.38 670
Quadrant 5 0.06 1900

WD034

Quadrant 1 810 3400
Quadrant 2 3.6 2200
Quadrant 3 100 3000
Quadrant 4 32 1600
Quadrant 5 2.3 1400

WD052

Quadrant 1 -6.3 140

Quadrant 2 5.2 580
Quadrant 3 -4.1 490
Quadrant 4 1300 3500
Quadrant 5 -1.2 1100

WD074

Quadrant 1 0.38 25000
Quadrant 2 35 2500
Quadrant 3 3.3 860
Quadrant 4 290 4700
Quadrant 5 8.9 3100

WD075

Quadrant 1 8.1 1800
Quadrant 2 10 -

Quadrant 3 -0.58 3800
Quadrant 4 35 3200
Quadrant 5 12 1300

WD076

Quadrant 1 3.3 5600
Quadrant 2 16 28000
Quadrant 3 42 26000
Quadrant 4 99 3700
Quadrant 5 61 3400

WD080

Quadrant 1 -2.2 11000
Quadrant 2 12 26000
Quadrant 3 1.0 13000
Quadrant 4 10 1500
Quadrant 5 90 750

WD089

Quadrant 1 -0.58 360
Quadrant 2 -1.9 300

Quadrant 3 6.1 2500
Quadrant 4 -2.5 1300
Quadrant 5 -0.26 630

TABLE E.12
 SULFATE RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Waste Rock Dumps

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump
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Station Field-and-Lab-QA-Adjusted Concentration1

Identification No. Name Soil, mg/kg (dry weight) Vegetation, mg/kg (dry weight)

DS003 Dry Valley Mine South B Dump Seep -0.26 36

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 150 1200
DS011 Wooley Valley Mine Unit III Overburden Dump Seep 100 1400
DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 460 7700
DS015 Conda Mine Waste Dump West Limb Seep 1000 5200

BB001

Quadrant 1 -2.5 36

Quadrant 2 -1.1 78

Quadrant 3 1.7 680
Quadrant 4 3.6 47

Quadrant 5 16 730
BB002

Quadrant 1 5.8 230

Quadrant 2 8.1 1500
Quadrant 3 6.5 960
Quadrant 4 2.3 540
Quadrant 5 3.6 490

BB003

Quadrant 1 11 3200
Quadrant 2 8.7 670
Quadrant 3 4.2 99

Quadrant 4 -0.90 88

Quadrant 5 -0.90 68
1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 9.7 mg/kg for soil and 300 mg/kg for vegetation; results not exceeding

   their corresponding value (those italicized) are not discernibly different from a blank.
295% upper confidence limit of the 95th percentile of blank results is 9.7 mg/kg for soil and 300 for vegetation; results exceeding their corresponding

  value (those bolded) are discernibly greater than a blank.

South Fork Sage Creek Outcrop

TABLE E.12

 SULFATE RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

(CONTINUED)

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

Grizzly Creek Outcrop

Caldwell Creek Outcrop
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Station Field-and-Lab-QA-Adjusted Concentration1

Identification No. Name Soil, ppm (dry weight) Vegetation, ppm (dry weight)

WD019

Quadrant 1 6.4 3 n/a

Quadrant 2 37 n/a

Quadrant 3 15 n/a

Quadrant 4 5.9 2 n/a

Quadrant 5 5.7 n/a

WD031

Quadrant 1 8.4 n/a

Quadrant 2 5.0 n/a

Quadrant 3 4.0 n/a

Quadrant 4 3.4 n/a

Quadrant 5 4.5 n/a

WD034

Quadrant 1 5.9 n/a

Quadrant 2 4.0 n/a

Quadrant 3 7.4 n/a

Quadrant 4 5.4 n/a

Quadrant 5 7.4 n/a

WD052

Quadrant 1 13 n/a

Quadrant 2 15 n/a

Quadrant 3 13 n/a

Quadrant 4 26 n/a

Quadrant 5 10 n/a

WD074

Quadrant 1 7.9 n/a

Quadrant 2 4.5 n/a

Quadrant 3 2.9 n/a

Quadrant 4 8.8 n/a

Quadrant 5 5.2 n/a

WD075

Quadrant 1 2.1 n/a

Quadrant 2 6.9 n/a

Quadrant 3 3.5 n/a

Quadrant 4 5.0 n/a

Quadrant 5 20 n/a

WD076

Quadrant 1 3.2 n/a

Quadrant 2 3.3 n/a

Quadrant 3 2.8 n/a

Quadrant 4 9.8 n/a

Quadrant 5 9.3 n/a

WD080

Quadrant 1 5.4 n/a

Quadrant 2 5.0 n/a

Quadrant 3 2.8 n/a

Quadrant 4 5.0 n/a

Quadrant 5 30 n/a

WD089

Quadrant 1 7.4 n/a

Quadrant 2 5.4 n/a

Quadrant 3 18 n/a

Quadrant 4 5.4 n/a
Quadrant 5 14 n/a

TABLE E.13
 NITRATE-NITROGEN RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Gay Mine North Limb O/P Fill

Waste Rock Dumps

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump
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Station Field-and-Lab-QA-Adjusted Concentration1

Identification No. Name Soil, ppm (dry weight) Vegetation, ppm (dry weight)

DS003 Dry Valley Mine South B Dump Seep 11 n/a

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 6.9 n/a

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 3.5 n/a

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 3.5 n/a

DS015 Conda Mine Waste Dump West Limb Seep 6.9 n/a

BB001

Quadrant 1 4.5 n/a

Quadrant 2 4.2 n/a

Quadrant 3 13 n/a

Quadrant 4 26 n/a

Quadrant 5 60 n/a

BB002

Quadrant 1 46 n/a

Quadrant 2 28 n/a

Quadrant 3 11 n/a

Quadrant 4 8.4 n/a

Quadrant 5 18 n/a

BB003

Quadrant 1 14 n/a

Quadrant 2 79 n/a

Quadrant 3 42 n/a

Quadrant 4 23 n/a

Quadrant 5 15 n/a
1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 6.2 mg/kg; results not exceeding their corresponding value

   (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 6.2mg/kg; results exceeding their corresponding value (those

   bolded) are discernibly greater than a blank.

 

South Fork Sage Creek Outcrop

TABLE E.13

 NITRATE-NITROGEN RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

(CONTINUED)

Phosphoria Formation Outcrops (Background)

Waste Rock Dump Seeps

Grizzly Creek Outcrop

Caldwell Creek Outcrop
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Station Field-and-Lab-QA-Adjusted Concentration1

Identification No. Name Soil, ppm (dry weight) Vegetation, ppm (dry weight)

WD019

Quadrant 1 3.7 n/a

Quadrant 2 190 n/a

Quadrant 3 5.6 n/a

Quadrant 4 0.33 n/a

Quadrant 5 4.8 n/a

WD031

Quadrant 1 4.3 n/a

Quadrant 2 5.7 n/a

Quadrant 3 2.8 n/a

Quadrant 4 4.4 n/a

Quadrant 5 4.5 n/a

WD034

Quadrant 1 5.7 n/a

Quadrant 2 5.2 n/a

Quadrant 3 3.4 n/a

Quadrant 4 4.1 n/a

Quadrant 5 4.0 n/a

WD052

Quadrant 1 2.6 n/a

Quadrant 2 3.3 n/a

Quadrant 3 3.3 n/a

Quadrant 4 1.1 n/a

Quadrant 5 2.6 n/a

WD074

Quadrant 1 3.2 n/a

Quadrant 2 1.9 n/a

Quadrant 3 2.3 n/a

Quadrant 4 2.2 n/a

Quadrant 5 2.3 n/a

WD075

Quadrant 1 1.9 n/a

Quadrant 2 2.9 n/a

Quadrant 3 2.1 n/a

Quadrant 4 2.8 n/a

Quadrant 5 3.0 n/a

WD076

Quadrant 1 1.9 n/a

Quadrant 2 2.1 n/a

Quadrant 3 2.9 n/a

Quadrant 4 2.8 n/a

Quadrant 5 3.0 n/a

WD080

Quadrant 1 3.8 n/a

Quadrant 2 2.6 n/a

Quadrant 3 3.3 n/a

Quadrant 4 2.3 n/a

Quadrant 5 2.9 n/a

WD089

Quadrant 1 3.6 n/a

Quadrant 2 3.4 n/a

Quadrant 3 6.3 n/a

Quadrant 4 3.2 n/a

Quadrant 5 2.8 n/a

TABLE E.14
 AMMONIA AS NITRATE RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Henry Mine Center Pit #2 Canyon Fill Dump

Waste Rock Dumps

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1
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Station Field-and-Lab-QA-Adjusted Concentration1

Identification No. Name Soil, ppm (dry weight) Vegetation, ppm (dry weight)

DS003 Dry Valley Mine South B Dump Seep 2.8 n/a

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 9.8 n/a

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 5.7 n/a

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 6.4 n/a

DS015 Conda Mine Waste Dump West Limb Seep 6.9 n/a

BB001

Quadrant 1 3.6 n/a

Quadrant 2 2.6 n/a

Quadrant 3 4.0 n/a

Quadrant 4 6.5 n/a

Quadrant 5 30 n/a

BB002

Quadrant 1 12 n/a

Quadrant 2 13 n/a

Quadrant 3 6.3 n/a

Quadrant 4 4.4 n/a

Quadrant 5 7.6 n/a

BB003

Quadrant 1 37 n/a

Quadrant 2 23 n/a

Quadrant 3 8.7 n/a

Quadrant 4 4.8 n/a

Quadrant 5 4.2 n/a
1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 1.2 mg/kg; results not exceeding their corresponding value

   (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 1.2 mg/kg; results exceeding their corresponding value (those

   bolded) are discernibly greater than a blank.

 

TABLE E.14

 AMMONIA AS NITRATE RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

(CONTINUED)

South Fork Sage Creek Outcrop

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

Grizzly Creek Outcrop

Caldwell Creek Outcrop
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Station Lab-QA-Adjusted Concentration1

Identification No. Name Soil, mg/g (dry weight) Vegetation, mg/g (dry weight)

WD019

Quadrant 1 17 n/a

Quadrant 2 60 n/a

Quadrant 3 58 n/a

Quadrant 4 13 n/a

Quadrant 5 13 n/a

WD031

Quadrant 1 15 n/a

Quadrant 2 47 n/a

Quadrant 3 20 n/a

Quadrant 4 56 n/a

Quadrant 5 27 n/a

WD034

Quadrant 1 57 n/a

Quadrant 2 60 n/a

Quadrant 3 39 n/a

Quadrant 4 60 n/a

Quadrant 5 38 n/a

WD052

Quadrant 1 28 n/a

Quadrant 2 36 n/a

Quadrant 3 30 n/a

Quadrant 4 31 n/a

Quadrant 5 21 n/a

WD074

Quadrant 1 72 n/a

Quadrant 2 34 n/a

Quadrant 3 8.6 n/a

Quadrant 4 14 n/a

Quadrant 5 67 n/a

WD075

Quadrant 1 61 n/a

Quadrant 2 32 n/a

Quadrant 3 21 n/a

Quadrant 4 61 n/a

Quadrant 5 82 n/a

WD076

Quadrant 1 55 n/a

Quadrant 2 65 n/a

Quadrant 3 84 n/a

Quadrant 4 62 n/a

Quadrant 5 52 n/a

WD080

Quadrant 1 19 n/a

Quadrant 2 12 n/a

Quadrant 3 33 n/a

Quadrant 4 25 n/a

Quadrant 5 95 n/a

WD089

Quadrant 1 39 n/a

Quadrant 2 29 n/a

Quadrant 3 60 n/a

Quadrant 4 41 n/a

Quadrant 5 33 n/a

TABLE E.15
 PHOSPHORUS ON SODIUM BICARBONATE RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Henry Mine Center Pit #2 Canyon Fill Dump

Waste Rock Dumps

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1
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Station Lab-QA-Adjusted Concentration1

Identification No. Name Soil, cmol+/kg (dry weight) Vegetation, cmol+/kg (dry weight)

DS003 Dry Valley Mine South B Dump Seep 67 n/a

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 56 n/a

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 93 n/a

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 55 n/a

DS015 Conda Mine Waste Dump West Limb Seep 82 n/a

BB001

Quadrant 1 25 n/a

Quadrant 2 30 n/a

Quadrant 3 39 n/a

Quadrant 4 47 n/a

Quadrant 5 56 n/a

BB002

Quadrant 1 57 n/a

Quadrant 2 59 n/a

Quadrant 3 73 n/a

Quadrant 4 63 n/a

Quadrant 5 68 n/a

BB003

Quadrant 1 84 n/a

Quadrant 2 95 n/a

Quadrant 3 84 n/a

Quadrant 4 44 n/a

Quadrant 5 43 n/a
1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 2.5 mg/kg; results not exceeding their corresponding value

   (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 2.5 mg/kg; results exceeding their corresponding value (those

   bolded) are discernibly greater than a blank.

TABLE E.15

 PHOSPHORUS ON SODIUM BICARBONATE RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

(CONTINUED)

South Fork Sage Creek Outcrop

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

Grizzly Creek Outcrop

Caldwell Creek Outcrop
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Station Lab-QA-Adjusted Concentration1

Identification No. Name Soil, cmol+/kg (dry weight) Vegetation, cmol+/kg (dry weight)

WD019

Quadrant 1 17 n/a

Quadrant 2 23 n/a

Quadrant 3 22 n/a

Quadrant 4 18 n/a

Quadrant 5 21 n/a

WD031

Quadrant 1 15 n/a

Quadrant 2 23 n/a

Quadrant 3 20 n/a

Quadrant 4 23 n/a

Quadrant 5 17 n/a

WD034

Quadrant 1 20 n/a

Quadrant 2 24 n/a

Quadrant 3 20 n/a

Quadrant 4 24 n/a

Quadrant 5 19 n/a

WD052

Quadrant 1 10 n/a

Quadrant 2 18 n/a

Quadrant 3 23 n/a

Quadrant 4 11 n/a

Quadrant 5 15 n/a

WD074

Quadrant 1 17 n/a

Quadrant 2 24 n/a

Quadrant 3 12 n/a

Quadrant 4 22 n/a

Quadrant 5 20 n/a

WD075

Quadrant 1 18 n/a

Quadrant 2 24 n/a

Quadrant 3 20 n/a

Quadrant 4 25 n/a

Quadrant 5 26 n/a

WD076

Quadrant 1 20 n/a

Quadrant 2 17 n/a

Quadrant 3 20 n/a

Quadrant 4 23 n/a

Quadrant 5 21 n/a

WD080

Quadrant 1 16 n/a

Quadrant 2 24 n/a

Quadrant 3 n/a

Quadrant 4 22 n/a

Quadrant 5 28 n/a

WD089

Quadrant 1 26 n/a

Quadrant 2 27 n/a

Quadrant 3 29 n/a

Quadrant 4 31 n/a

Quadrant 5 27 n/a

TABLE E.16
 CATION EXCHANGE CAPACITY (CEC)  RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Henry Mine Center Pit #2 Canyon Fill Dump

Waste Rock Dumps

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1
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Station Lab-QA-Adjusted Concentration1

Identification No. Name Soil, cmol+/kg (dry weight) Vegetation, cmol+/kg (dry weight)

DS003 Dry Valley Mine South B Dump Seep 29 n/a

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 34 n/a

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 24 n/a

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 19 n/a

DS015 Conda Mine Waste Dump West Limb Seep 18 n/a

BB001

Quadrant 1 24 n/a

Quadrant 2 26 n/a

Quadrant 3 29 n/a

Quadrant 4 37 n/a

Quadrant 5 32 n/a

BB002

Quadrant 1 44 n/a

Quadrant 2 42 n/a

Quadrant 3 43 n/a

Quadrant 4 25 n/a

Quadrant 5 35 n/a

BB003

Quadrant 1 47 n/a

Quadrant 2 55 n/a

Quadrant 3 52 n/a

Quadrant 4 42 n/a

Quadrant 5 29 n/a
1Data adjusted for lab blanks and lab-standards slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 4.4 mg/kg; results not exceeding their corresponding value

   (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 4.4 mg/kg; results exceeding their corresponding value (those

   bolded) are discernibly greater than a blank.

TABLE E.16

 CATION EXCHANGE CAPACITY (CEC)  RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

(CONTINUED)

South Fork Sage Creek Outcrop

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

Grizzly Creek Outcrop

Caldwell Creek Outcrop
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Station

Identification No. Name Soil, (%) Vegetation, (%)

WD019

Quadrant 1 3.1 42
Quadrant 2 7.3 45
Quadrant 3 3.7 45
Quadrant 4 2.5 49
Quadrant 5 3.3 41

WD031

Quadrant 1 2.8 33
Quadrant 2 5.7 61
Quadrant 3 2.7 34
Quadrant 4 4.9 not reported

Quadrant 5 3.8 44
WD034

Quadrant 1 3.2 54
Quadrant 2 3.6 54
Quadrant 3 3.2 49
Quadrant 4 4.1 55
Quadrant 5 3.7 43

WD052

Quadrant 1 10 not reported

Quadrant 2 8.1 not reported

Quadrant 3 15 not reported

Quadrant 4 not reported not reported

Quadrant 5 not reported not reported

WD074

Quadrant 1 5.9 not reported

Quadrant 2 4.5 not reported

Quadrant 3 2.3 50
Quadrant 4 2.8 not reported

Quadrant 5 8.3 not reported

WD075

Quadrant 1 8.2 not reported

Quadrant 2 9.2 not reported

Quadrant 3 11 not reported

Quadrant 4 10 not reported

Quadrant 5 13 63
WD076

Quadrant 1 5.3 not reported

Quadrant 2 6.6 not reported

Quadrant 3 4.7 not reported

Quadrant 4 8.2 not reported

Quadrant 5 6.1 not reported

WD080

Quadrant 1 2.8 59
Quadrant 2 2.9 not reported

Quadrant 3 3.2 not reported

Quadrant 4 3.1 not reported

Quadrant 5 4.2 not reported

WD089

Quadrant 1 5.2 not reported

Quadrant 2 5.4 not reported

Quadrant 3 4.0 not reported

Quadrant 4 5.5 not reported

Quadrant 5 3.6 not reported

TABLE E.17
 MOISTURE CONTENT RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Henry Mine Center Pit #2 Canyon Fill Dump

Waste Rock Dumps

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1
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Station

Identification No. Name Soil, (%) Vegetation, (%)

DS003 Dry Valley Mine South B Dump Seep 8.9 not reported

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 17 64
DS011 Wooley Valley Mine Unit III Overburden Dump Seep 13 69
DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 55 74
DS015 Conda Mine Waste Dump West Limb Seep 24 72

BB001

Quadrant 1 4.6 42
Quadrant 2 3.7 not reported

Quadrant 3 8.9 not reported

Quadrant 4 13 not reported

Quadrant 5 6.7 not reported

BB002

Quadrant 1 36 not reported

Quadrant 2 34 not reported

Quadrant 3 12 not reported

Quadrant 4 7.1 not reported

Quadrant 5 12 not reported

BB003

Quadrant 1 35 77
Quadrant 2 23 65
Quadrant 3 17 77
Quadrant 4 9.9 65
Quadrant 5 6.1 55

TABLE E.17

 MOISTURE CONTENT RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

(CONTINUED)

South Fork Sage Creek Outcrop

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

Grizzly Creek Outcrop

Caldwell Creek Outcrop
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Station Lab-QA-Adjusted Concentration1

Identification No. Name Soil, (%) Vegetation, (%)

WD019

Quadrant 1 2.8 n/a

Quadrant 2 6.2 n/a

Quadrant 3 5.5 n/a

Quadrant 4 2.8 n/a

Quadrant 5 3.4 n/a

WD031

Quadrant 1 3.0 n/a

Quadrant 2 2.7 n/a

Quadrant 3 4.6 n/a

Quadrant 4 4.1 n/a

Quadrant 5 2.6 n/a

WD034

Quadrant 1 4.7 n/a

Quadrant 2 5.6 n/a

Quadrant 3 4.4 n/a

Quadrant 4 5.4 n/a

Quadrant 5 3.9 n/a

WD052

Quadrant 1 1.6 n/a

Quadrant 2 2.6 n/a

Quadrant 3 2.2 n/a

Quadrant 4 7.5 n/a

Quadrant 5 1.9 n/a

WD074

Quadrant 1 1.7 n/a

Quadrant 2 9.4 n/a

Quadrant 3 2.4 n/a

Quadrant 4 11 n/a

Quadrant 5 2.6 n/a

WD075

Quadrant 1 2.6 n/a

Quadrant 2 4.7 n/a

Quadrant 3 4.0 n/a

Quadrant 4 4.1 n/a

Quadrant 5 3.9 n/a

WD076

Quadrant 1 1.9 n/a

Quadrant 2 2.5 n/a

Quadrant 3 2.9 n/a

Quadrant 4 5.1 n/a

Quadrant 5 4.1 n/a

WD080

Quadrant 1 2.7 n/a

Quadrant 2 5.9 n/a

Quadrant 3 5.7 n/a

Quadrant 4 7.2 n/a

Quadrant 5 11 n/a

WD089

Quadrant 1 6.7 n/a

Quadrant 2 6.2 n/a

Quadrant 3 8.1 n/a

Quadrant 4 7.4 n/a

Quadrant 5 6.4 n/a

TABLE E.18
 ORGANIC MATTER RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Waste Rock Dumps

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump
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Station Lab-QA-Adjusted Concentration1

Identification No. Name Soil, (%) Vegetation, (%)

DS003 Dry Valley Mine South B Dump Seep 5.2 n/a

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 8.8 n/a

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 2.8 n/a

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 10 n/a

DS015 Conda Mine Waste Dump West Limb Seep 10 n/a

BB001

Quadrant 1 4.0 n/a

Quadrant 2 4.2 n/a

Quadrant 3 6.2 n/a

Quadrant 4 10 n/a

Quadrant 5 6.2 n/a

BB002

Quadrant 1 0.020 n/a

Quadrant 2 0.020 n/a

Quadrant 3 0.020 n/a

Quadrant 4 5.7 n/a

Quadrant 5 0.020 n/a

BB003

Quadrant 1 13 n/a

Quadrant 2 18 n/a

Quadrant 3 13 n/a

Quadrant 4 12 n/a

Quadrant 5 6.8 n/a
1Data adjusted for lab blanks and lab-standards slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is .093 mg/kg; results not exceeding their corresponding value

   (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is .093 mg/kg; results exceeding their corresponding value (those

   bolded) are discernibly greater than a blank.

South Fork Sage Creek Outcrop

TABLE E.18

 ORGANIC MATTER RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

(CONTINUED)

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

Grizzly Creek Outcrop

Caldwell Creek Outcrop
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Station Lab-QA-Adjusted Concentration1

Identification No. Name Soil, (%) Vegetation, (%)

WD019

Quadrant 1 7.5 n/a

Quadrant 2 7.7 n/a

Quadrant 3 7.5 n/a

Quadrant 4 7.7 n/a

Quadrant 5 7.6 n/a

WD031

Quadrant 1 6.6 n/a

Quadrant 2 7.1 n/a

Quadrant 3 6.6 n/a

Quadrant 4 6.4 n/a

Quadrant 5 7.3 n/a

WD034

Quadrant 1 6.5 n/a

Quadrant 2 6.6 n/a

Quadrant 3 6.3 n/a

Quadrant 4 6.6 n/a

Quadrant 5 6.9 n/a

WD052

Quadrant 1 7.5 n/a

Quadrant 2 7.3 n/a

Quadrant 3 7.1 n/a

Quadrant 4 7.2 n/a

Quadrant 5 7.5 n/a

WD074

Quadrant 1 7.2 n/a

Quadrant 2 7.3 n/a

Quadrant 3 7.6 n/a

Quadrant 4 6.9 n/a

Quadrant 5 6.8 n/a

WD075

Quadrant 1 7.4 n/a

Quadrant 2 7.4 n/a

Quadrant 3 6.6 n/a

Quadrant 4 7.5 n/a

Quadrant 5 7.2 n/a

WD076

Quadrant 1 7.4 n/a

Quadrant 2 7.4 n/a

Quadrant 3 7.3 n/a

Quadrant 4 7.3 n/a

Quadrant 5 7.6 n/a

WD080

Quadrant 1 7.4 n/a

Quadrant 2 7.3 n/a

Quadrant 3 7.2 n/a

Quadrant 4 7.3 n/a

Quadrant 5 6.7 n/a

WD089

Quadrant 1 6.8 n/a

Quadrant 2 7.0 n/a

Quadrant 3 6.7 n/a

Quadrant 4 6.8 n/a

Quadrant 5 7.1 n/a

TABLE E.19
 Ph RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Waste Rock Dumps

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump
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Station Lab-QA-Adjusted Concentration1

Identification No. Name Soil, (%) Vegetation, (%)

DS003 Dry Valley Mine South B Dump Seep 6.2 n/a

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 7.0 n/a

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 7.3 n/a

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 7.2 n/a

DS015 Conda Mine Waste Dump West Limb Seep 7.1 n/a

BB001

Quadrant 1 6.5 n/a

Quadrant 2 6.2 n/a

Quadrant 3 6.2 n/a

Quadrant 4 6.0 n/a

Quadrant 5 6.3 n/a

BB002

Quadrant 1 6.3 n/a

Quadrant 2 6.2 n/a

Quadrant 3 6.1 n/a

Quadrant 4 5.9 n/a

Quadrant 5 6.0 n/a

BB003

Quadrant 1 6.6 n/a

Quadrant 2 6.0 n/a

Quadrant 3 6.4 n/a

Quadrant 4 7.4 n/a

Quadrant 5 6.7 n/a
1Data adjusted for lab blanks, lab-standards slope, field blanks, and matrix-spike slope; mean reported for stations with replicate samples.
295% upper confidence limit of the 95th percentile of blank results is 62 mg/kg; results not exceeding their corresponding value

   (those italicized) are not discernibly different from a blank.
395% upper confidence limit of the 95th percentile of blank results is 62 mg/kg; results exceeding their corresponding value (those

   bolded) are discernibly greater than a blank.

TABLE E.19

 pH RESULTS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

(CONTINUED)

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

Grizzly Creek Outcrop

Caldwell Creek Outcrop

South Fork Sage Creek Outcrop
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Identification No. Name Sand (%) Silt (%) Clay (%)

WD019
Quadrant 1 40 52 8.0
Quadrant 2 49 41 10
Quadrant 3 49 37 14
Quadrant 4 45 47 8.0
Quadrant 5 46 43 8.0

WD031
Quadrant 1 46 36 18
Quadrant 2 35 54 11
Quadrant 3 50 35 15
Quadrant 4 52 36 12
Quadrant 5 39 50 11

WD034
Quadrant 1 48 42 10
Quadrant 2 52 28 20
Quadrant 3 51 34 15
Quadrant 4 56 28 16
Quadrant 5 59 30 11

WD052
Quadrant 1 69 18 14
Quadrant 2 48 27 25
Quadrant 3 61 19 20
Quadrant 4 52 32 16
Quadrant 5 52 27 21

WD074
Quadrant 1 52 31 17
Quadrant 2 51 31 18
Quadrant 3 QNS QNS QNS
Quadrant 4 66 24 10
Quadrant 5 65 23 12

WD075
Quadrant 1 46 38 16
Quadrant 2 51 35 14
Quadrant 3 52 38 10
Quadrant 4 49 35 16
Quadrant 5 47 41 12

WD076
Quadrant 1 49 32 19
Quadrant 2 50 34 16
Quadrant 3 49 37 14
Quadrant 4 47 38 15
Quadrant 5 53 33 14

WD080
Quadrant 1 57 33 10
Quadrant 2 54 31 15
Quadrant 3 42 38 20
Quadrant 4 56 29 15
Quadrant 5 55 31 14

WD089
Quadrant 1 46 36 18
Quadrant 2 40 42 18
Quadrant 3 74 17 9.0
Quadrant 4 43 39 18
Quadrant 5 50 34 16

Gay Mine North Limb O/P Fill

Waste Rock Dumps

TABLE E.20
 PARTICLE SIZE DISTRIBUTION FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Station

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump
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Station

Identification No. Name Sand (%) Silt (%) Clay (%)

DS003 Dry Valley Mine South B Dump Seep 32 52 16
DS010 Wooley Valley Mine Unit I Overburden Dump Seep QNS QNS QNS
DS011 Wooley Valley Mine Unit III Overburden Dump Seep 49 35 16
DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 55 31 14
DS015 Conda Mine Waste Dump West Limb Seep 60 29 11

BB001
Quadrant 1 43 54 3
Quadrant 2 60 37 3
Quadrant 3 26 54 20
Quadrant 4 26 55 19
Quadrant 5 20 64 16

BB002
Quadrant 1 37 49 14
Quadrant 2 37 52 11
Quadrant 3 36 52 12
Quadrant 4 30 56 14
Quadrant 5 30 56 14

BB003
Quadrant 1 QNS QNS QNS
Quadrant 2 47 43 10
Quadrant 3 56 34 10
Quadrant 4 59 32 9.0
Quadrant 5 58 31 11

QNS:  Quantity Not Sufficient.

TABLE E.20
 PARTICLE SIZE DISTRIBUTION FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

(CONTINUED)

South Fork Sage Creek Outcrop

Caldwell Creek Outcrop

Grizzly Creek Outcrop

Phosphoria Formation Outcrops (Background)

Waste Rock Dump Seeps
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Cooordinates

Identification No. Name Easting Northing

WD019
Quadrant 1 411195 4772504

Quadrant 2 411206 4772439

Quadrant 3 411224 4772441

Quadrant 4 411342 4772394

Quadrant 5 411300 4772365

WD031
Quadrant 1 416500 4765433

Quadrant 2 416486 4765355

Quadrant 3 416531 4765320

Quadrant 4 416454 4765305

Quadrant 5 416504 4765297

WD034
Quadrant 1 416392 4763827

Quadrant 2 416303 4763725

Quadrant 3 416426 4763655

Quadrant 4 416372 4763557

Quadrant 5 416495 4763521

WD052
Quadrant 1 477107 4724332

Quadrant 2 477616 4724307

Quadrant 3 476995 4724180

Quadrant 4 477669 4724032

Quadrant 5 476914 4723928

WD074
Quadrant 1 489825 4726613

Quadrant 2 489825 4726579

Quadrant 3 489759 4726319

Quadrant 4 489942 4726258

Quadrant 5 489881 4725923

WD075
Quadrant 1 489162 4726455

Quadrant 2 489388 4725918

Quadrant 3 489477 4725715

Quadrant 4 489188 4725655

Quadrant 5 489375 4725383

WD076
Quadrant 1 490036 4725000

Quadrant 2 490188 4724926

Quadrant 3 490281 4725028

Quadrant 4 489171 4726291

Quadrant 5 490435 4725055

WD080
Quadrant 1 459692 4742727

Quadrant 2 459625 4742545

Quadrant 3 459636 4742467

Quadrant 4 459674 4742363

Quadrant 5 459697 4742310

WD089
Quadrant 1 460756 4747691

Quadrant 2 460782 4747580

Quadrant 3 460880 4747584

Quadrant 4 460836 4747536

Quadrant 5 460810 4747447

DS003 Dry Valley Mine South B Dump Seep 470587 4734798

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 468319 4738042

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 465400 4744826

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 467398 4741095
DS015 Conda Mine Waste Dump West Limb Seep 458444 4732992

Waste Rock Dumps

Gay Mine North Limb O/P Fill

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump

TABLEE.21
COORDINATES OF SAMPLE STATIONS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Station

Champ Mine Dump
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Cooordinates

Identification No. Name Easting Northing

BB001
Quadrant 1 433440 4756936

Quadrant 2 433503 4756894

Quadrant 3 433575 4756960

Quadrant 4 433608 4756889

Quadrant 5 433809 4756792

BB002
Quadrant 1 469716 4730944

Quadrant 2 469655 4730822

Quadrant 3 469777 4730456

Quadrant 4 469991 4730182

Quadrant 5 469991 4730030

BB003
Quadrant 1 488751 4721280

Quadrant 2 488926 4721187

Quadrant 3 488892 4721179

Quadrant 4 488764 4721139
Quadrant 5 488753 4721096

Grizzly Creek Outcrop

Caldwell Creek Outcrop

South Fork Sage Creek Outcrop

COORDINATES OF SAMPLE STATIONS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING
(CONTINUED)

TABLE E.21

Station

Phosphoria Formation Outcrops (Background)
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Identification No. Name Slope, % Aspect

WD019

Quadrant 1 0-10 SW

Quadrant 2 10-30 SW

Quadrant 3 10-30 W

Quadrant 4 10-30 SW

Quadrant 5 10-30 SW

WD031

Quadrant 1 0-10 NE

Quadrant 2 0-10 SE

Quadrant 3 0-10 SE

Quadrant 4 0-10 SE

Quadrant 5 0-10 SE

WD034

Quadrant 1 10-30 E

Quadrant 2 0-10 NW

Quadrant 3 0-10 W

Quadrant 4 10-30 NW

Quadrant 5 0-10 SW

WD052

Quadrant 1 0-10 S

Quadrant 2 0-10 S

Quadrant 3 0-10 S

Quadrant 4 0-10 E

Quadrant 5 0-10 E

WD074

Quadrant 1 10-30 S-SW

Quadrant 2 0-10 N-NE

Quadrant 3 0-10 SE

Quadrant 4 10-30 E

Quadrant 5 0-10 SE

WD075

Quadrant 1 10-30 E

Quadrant 2 0-10 N

Quadrant 3 Flat -

Quadrant 4 10-30 SW-W

Quadrant 5 10-30 SW

WD076

Quadrant 1 10-30 S-SW

Quadrant 2 10-30 SE

Quadrant 3 10-30 NE

Quadrant 4 10-30 NE

Quadrant 5 10-30 E

WD080

Quadrant 1 10-30 SW

Quadrant 2 0-10 SW

Quadrant 3 0-10 SW

Quadrant 4 0-10 SW

Quadrant 5 0-10 SW

WD089

Quadrant 1 0-10 E

Quadrant 2 10-30 SE

Quadrant 3 10-30 N

Quadrant 4 0-10 SW
Quadrant 5 0-10 N

TABLE E.22
SLOPE AND ASPECT OF STATIONS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Waste Rock Dumps

Gay Mine North Limb O/P Fill

Station

Gay Mine East Limb Dump 4E

Gay Mine East Limb Dump 19

Champ Mine Dump

Smoky Canyon Mine A Pit Backfill

Smoky Canyon Mine Waste Dump A1

Smoky Canyon Mine Pole Canyon Waste Dump

Ballard Mine Pit #1 Overburden Dump #1

Henry Mine Center Pit #2 Canyon Fill Dump
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Identification No. Name Slope, % Aspect

DS003 Dry Valley Mine South B Dump Seep 0-10 NW

DS010 Wooley Valley Mine Unit I Overburden Dump Seep 0-10 S

DS011 Wooley Valley Mine Unit III Overburden Dump Seep 10-30 N

DS012 Wooley Valley Mine Unit IV Overburden Dump Seep 0-10 N

DS015 Conda Mine Waste Dump West Limb Seep 0-10 E

BB001

Quadrant 1 10-30 NW

Quadrant 2 10-30 N

Quadrant 3 10-30 NW

Quadrant 4 0-10 NE

Quadrant 5 10-30 N

BB002

Quadrant 1 10-30 W

Quadrant 2 0-10 W

Quadrant 3 0-10 -

Quadrant 4 0-10 S

Quadrant 5 0-10 -

BB003

Quadrant 1 10-30 SW
Quadrant 2 30-40 NE

Quadrant 3 30-40 SE

Quadrant 4 30-40 S
Quadrant 5 >45 S

TABLE E.22
SLOPE AND ASPECT OF STATIONS FROM SUMMER 1998 SOIL AND VEGETATION SAMPLING

Station

(CONTINUED)

South Fork Sage Creek Outcrop

Waste Rock Dump Seeps

Phosphoria Formation Outcrops (Background)

Grizzly Creek Outcrop

Caldwell Creek Outcrop
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Statistical Analyses Calculations

Replicate sampling results allows for statistical analysis.  At a given sample location at a given
time there is a true, but unknown concentration of selenium or other trace element.  The
variability in the replicated results arises from laboratory analytical and sampling uncertainties.
Such uncertainties are known to be normally distributed.  The mean or average values of these
results, when the number of replicates is small, are known to be distributed according to
Student’s t-distribution.  Therefore, t-tests are used for hypothesis testing to compare means and
t-statistics are used to calculate confidence limits about the means.  Prior to conducting t-tests to
compare means, variances are compared with an F-test.  The ratio of two variances is known to
be distributed according to a F-distribution.  If no difference in variances of results at two
stations being compared are found, a single pooled variance is calculated.  Laboratory method
blanks and equipment blanks are also evaluated with t- and F-tests.

Procedures for conducting t-tests and F-tests can be found in any introductory statistics text
book.  The equation for calculating confidence limits about a mean is:

�µ α ν= ±x
t s

n
(1- /2; )

(Equation F-1)

where:

•  �µ  is the estimate of the population mean, µ (in this case, the true
concentration);

 

•  x  is the sample mean (the arithmetic average of the observations);
 

•  t(1-α/2;ν) is the Student's t-statistic, with a [100×(1-α)] percent degree of
confidence (where α is the type-I, or false-positive, error rate, i.e., the
likelihood of discerning a difference when in reality no difference exists), for
ν degrees of freedom;

 

•  s is the sample standard deviation; and,
 

•  n is the sample size.

The sample mean is calculated as follows:

x =
x

n
ii 1

n

=∑
(Equation F-2)

where xi is the ith observation of x.  The value of t(ν;1-α) is obtained from a table.  Degrees of
freedom for one set of samples is calculated as:



�������	

ν = −n 1 (Equation F-3)

The sample standard deviation is calculated as follows:

( )
s =

x x

n 1
ii 1

n 2

−
−

=∑
(Equation F-4)

The F-statistic is calculated as:

F =
larger of s  and s

smaller of s  and s
1
2

2
2

1
2

2
2 (Equation F-5)

where s2 is the standard deviation of the second sample set and s1 is the standard deviation of the
first sample set.  The square of s is called the sample variance.  The calculated F is compared to a

table of F(1-α/2;the larger of ν1 and ν2,the smaller of ν1 and ν2) where ν1 and ν2 are the respective degrees of freedom
for the first and second sample sets.  If the calculated F does not exceed the tabulated F, one
cannot assume that the two sample variances are different, and therefore one can combine them
to calculate a pooled variance as follows:

s
s s

1,2
1 1

2
2 2

2

1 2

=
+
+

ν ν
ν ν

(Equation F-6)

A t-statistic to compare two sample means, x1  and x2 , to see if x2  is greater than x1 when the
two variances are pooled is calculated as:

t =
x2 −

+

x

s
n n

1

1 2
2 1

1 1
,

(Equation F-7)

The calculated t is compared to a table of t(1-α;ν1,2).  If the calculated t does not exceed the
tabulated t, one cannot assume that the two sample means are different, and therefore one can
combine them to calculate a pooled mean as follows:

x1,2 =
+
+

n x n x

n n
1 1 2 2

1 2

(Equation F-8)

If the two sample variances are different, a t’-statistic is calculated (Kvanli, 1988):
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t’=
x2 −

+

x

s

n

s

n

1

2
2

2

1
2

1

(Equation F-9)

The t’ is compared to a table of t(1-α;ν1,2) as in the case of equal variances, but ν1,2 is calculated as:

ν

ν ν

1,2

1
2

1

2
2

2

2

1
2

1

2

1

2
2

2

2

2

s

n

s

n

s

n

s

n

=
+

















+









(Equation F-10)

For any subsequent hypothesis testing, the degrees of freedom for the pooled statistics are
calculated as:

( ) ( )ν ν ν1 2 1 21, = n n 11 2− + − = + (Equation F-11)

The t-test can also be used to compare a sample mean to a benchmark value, B, such as a
regulatory standard.  For such a test to see if a sample mean is greater than B, the numerator of

Equation F-7 is replaced with x - B, and the denominator is replaced with s
n

.  The t-statistic

thus calculated is compared with the tabulated value of t(1-α;ν).

To compare an inter-laboratory duplicate at a given station to assess inter-laboratory
performance, a prediction interval to encompass one additional analysis from the quality
assurance (QA) laboratory was calculated on the replicated results from the primary laboratory.
This test also assumes a normal distribution, and the procedure for calculating a prediction
interval is presented in Hahn and Meeker (1991).  The formula for the prediction interval is:

xm = ± +



−x t s

m n( / ; )1 2

1 1
α ν   (Equation F-12)

where m is the number of future, independently and randomly selected observations (in this
case, 1).

To differentiate between blank results and results truly indicative of the presence of selenium or
other trace element, an upper confidence limit on the 95th percentile of the distribution of blank
results is calculated.  The distribution of blank results is assumed to be attributable to only
analytical and, for equipment blanks, sampling uncertainties and is therefore assumed to be
normally distributed.  The procedure for calculating the upper bound of a percentile (also referred
to as a tolerance bound), is presented in Hahn and Meeker (1991).  The formula is:
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~p = x + g s(1- ;p, +1)α ν (Equation F-13)

where g(1-α;p,ν+1) is the tabulated tolerance factor which is a function of the type-I error rate, the
percentile of interest (in this case, the 95th percentile or 0.95), and the degrees of freedom.

To characterize the background concentration of selenium and other trace elements on a regional
basis, a tolerance bound approach is also used.  However, rather than assuming a normal
distribution, the spatial distribution of selenium and trace element concentrations are
appropriately assumed to be lognormal.  A lognormal distribution is known to well describe the
patchy nature of trace element occurrence in the environment (Gilbert, 1987).  The procedure for
calculating the upper bound of a percentile from a lognormal distribution is also presented in
Hahn and Meeker (1991).  The procedure is identical to that used for determining the tolerance
bound for a normal distribution except that the calculations are performed on the logarithms of
the observations, then the logarithmic result is transformed to a normal result using the
exponential function to yield the sought-after statistic.  If the data set contains zero or negative
values, a constant must be added to all values that is of sufficient magnitude to produce all
positive values before ln-transforming.  During the back-transformation, this constant is
subtracted out following the exponentiation step.

The correlation coefficient, r, between variables, x and y, are calculated as follows:

( ) ( )
r

x y
x y

n

x x

n

y y

n

i i

i ii

n

i

n

i

n

i ii

n

i

n

i ii

n

i

n

=
−

− −

==
=

== ==

∑∑∑

∑∑ ∑∑

11

1

2

11

2
2

11

2
. (Equation F-14)

The coefficient of determination, r
2
, explains the degree of correlation between two variables and

is simply the square of the correlation coefficient.  Procedures for calculating correlations are
found in any introductory statistics text.  To determine whether a correlation is statistically

significant, r is compared to a tabulated value of  r(ν;1-α/2).  If the calculated r exceeds the tabulated

r, one cannot conclude that there is no correlation between variables x and y.  Values of r(ν;1-α/2)

were obtained from Diem (1962).

To assess the value of information gained from minimal sample replication—two replicate
samples per station—the confidence factors for the replicated QA stations are adjusted to predict
the confidence factors if only two replicates would have been obtained.  If Equation F-1 is
rewritten as follows:

� / ;µ α ν= ± = ±x
t s

n
x c s

(1- )

e

2
          (Equation F-15)
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where ce can be regarded as the empirical confidence factor, which is a function of the degrees of
freedom, the confidence level, the sample standard deviation, and the sample size.  The
confidence factor for a sample size of 2, c2, can be estimated as follows:

c c
t

t

n k
e

s

2

1 2 1

1 2 2 12533
=

























−

−

( / ; )

( / ; )

( )

.
α

α ν

ν
(Equation F-16)

where t(1-α/2;ν) is the tabulated t-statistic associated with the ce, n is the sample size associated with

ce, and ks(ν) is the sample standard deviation correction factor associated with the empirical value
of s.  For a sample size of 2, ks(1) is 1.2533.  The sample standard deviation correction factor is
needed because s underestimates σ, the true, population standard deviation, and the smaller the
sample size, the greater the degree of bias.  Mathematically:

�
( )σ ν= k ss (Equation F-17)

where �σ  is the estimate of σ.  The t-statistic takes this underestimation into account, but double

counting of this phenomenon would occur without the ks(ν) ratio in the equation.  The values of

ks(ν) are obtained from Diem (1962).
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FIGURE G.1
Spring 1998 Stream Selenium Frequency Data
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FIGURE G.2
Spring 1998 Mine Facility Surface Water Selenium Frequency Data
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FIGURE G.3
Fall 1998 Stream Selenium Frequency Data
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FIGURE G.4
Fall 1998 Mine Facility Surface Water Selenium Frequency Data
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FIGURE G.5
Spring 1998  Stream Cadmium Frequency Data 
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FIGURE G.6
Spring 1998 Mine Facility Surface Water Cadmium Frequency Data 
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FIGURE G.7
Fall 1998 Stream Cadmium Frequency Data
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FIGURE G.8
FALL 1998 Mine Facility Surface Water Cadmium Frequency Data
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FIGURE G.9
Spring 1998 Groundwater Well Selenium Frequency Data
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FIGURE G.10
Fall 1998 Groundwater Well Selenium Frequency Data 
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FIGURE G.11
Fall 1998 Groundwater Well Cadmium Frequency Data 
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FIGURE G.12
Fall 1998 Groundwater Well Cadmium Frequency Data
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H.1 PRELIMINARY HUMAN HEALTH RISK ASSESSMENT
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H.1.2.2 Exposure Assessment
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H.1.3 Risk Characterization
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H.1.3.1  Risk Estimation
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H.1.3.2 Risk Description
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H.1.4 Risk Summary
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H.2 PRELIMINARY ECOLOGICAL HEALTH RISK ASSESSMENT
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H.2.1 Introduction
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 H.2.2 Problem Formulation
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H.2.2.2Identification of Chemicals of Potential Ecological Concern
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 H.2.2.3Assessment and Measurement Endpoints
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H.2.2.4Indicator Receptors
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Foothill Sedge Carex tumulicola S
Slick Spot Peppergrass Lepidium papilliferum SC GP2
Green Spleenwort Asplenium viride 1
Starveling Milkvetch Astragalus jejunus var jejunus GP3
Vinta Basin Cryptantha Cryptantha breviflora 2
Tufted Cryptantha Cryptantha caespitosa GP3
Varying Buckwheat Erigonum brevicaule var laxifolium
Rydberg’s Musineon Musineon lineare SC GP2
Cache Penstemon Penstemon compactus SC GP2
Ute Ladies’ Tresses Spiranthes diluvialis LT GP2
Idaho Sedge Carex Parryana Idahoa GP2
Hoary Willow Salix candida S
Kelsey's Phlox Phlox kelseyi var kelseyi
Green Muhly Muhlenbergia racemosa 1
Green Needlegrass Stipa viridula 2
Red Glasswort Salicornia rubra S
Birds
American White Pelican Pelecanus erythrorhynchos SC
Bald Eagle Haliaeetus leucocephalus LT E
Black Tern Chlidonias niger SC
Black-Crowned Night-Heron l Nycticorax nycticorax P
Boreal Owl Aegolius funereus W SC
California Gull Larus californicus P
Caspian Tern Sterna Caspia P
Cattle Egret Bubulcus ibis P
Columbian Sharp-Tailed Grouse Tympanchus phasianellus columbianus SC GSC
Common Grackle Quiscalus quiscula P
Double-Crested Cormorant Phalacrocorax auritus P
Eared Grebe Podiceps nigricollis P
Forster's Tern Sterna forsteri P
Franklin's Gull Larus pipixcan P
Great Gray Owl Strix nebulosa W SC
Lark Bunting Calamospiza melanocorys P
Long-Billed Curlew Numenius americanus SC P
Northern Goshawk Accipiter gentilis W SC
Peregrine Falcon Falco peregrinus anatum LE E
Ring-Billed Gull Larus delawarensis P
Snowy Egret Egretta Thula P
Trumpeter Swan Cygnus buccinator SC SC
Western Grebe Aechmophorus occidentalis P
White-Faced Ibis Plegadis chihi SC P
Whooping Crane Grus americana XN E
Mammals
Gray Wolf Canis lupus E XN
Rock Squirrel Spermophilus variegatus W SC
Uinta Chipmunk Tamius umbrinus W SC
Western Small-Footed Myotis Myotis ciliolabrum W
Yuma Myotis Myotis yumanenisis W
North American Wolverine Gulo gulo luscus W SC
Pygmy Rabbit Brachylagus idahoensis W GSC
Fish
Bear Lake cutthroat trout Oncorhynchus clarki pop 3 W GSC
Bear Lake Sculpin Cottus extensus W SC
Bear Lake whitefish Prosopium abyssicola W GSC
Bonneville cisco Prosopium gemmifer W GSC
Bonneville cutthroat trout Oncorhynchus clarki Utah SC GE
Bonneville whitefish Prosopium spilonotus W GSC
Leatherside Chub Gila copei W SC
Yellowstone Cutthroat Trout Oncorhynchus clarki Bouvieri SC GSC
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Source: Idaho Conservation Data Center (1999)
Notes: 1. Federal special status species, as follows:

C = (Candidate Species) Taxa for which the USFWS has on file sufficient information on biological vulnerability and threats to
support issuance of a proposed rule to list, but issuance of the proposed rule is precluded.

LE = (Listed Endangered) Taxa in danger of Extinction throughout all or a significant portion of their range.
LT = LT=(Listed Threatened) Taxa likely to be classified as Endangered within the foreseeable future throughout all or a 

significant portion of their range.

PE = (Proposed Endangered) Taxa proposed to be listed as Endangered (formal rulemaking in progress).

PT = (Proposed Threatened) Taxa proposed to be listed as Threatened (formal rulemaking in progress).

2State special status species, as follows:

SC = (Species of Special Concern) Native Species which are either low in numbers, limited in distribution, or have suffered 
significant habitat losses.

T = (Threatened) Any species likely to be classified as endangered within the foreseeable future throughout all or a 
significant portion of its Idaho range.

E = (Endangered) Any species in danger of extinction throughout all or a significant portion of its Idaho range.
P = Protected species.

G = Game Species

W =  (Watch) Species that are poorly understood, or may have unique habitats and population habits.

Blank spaces in the status column indicate that the species has not been identified as a "special status" species.
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 H.2.3 Ecological Exposure Assessment
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 H.2.3.1Ecological Conceptual Site Model
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 H.2.3.2Ecological Pathway and Exposure Route Analysis
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H.2.3.3Exposure Point Concentrations
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 H.2.3.4Exposure Parameters
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 H.2.4 Ecological  Effects Assessment
 
 %
���������! �/�#��0� �	�0! ��//�0����.������2���.#����/�����0!��#�#�0����#������8��������0�����������
����!�?!���=! .!����9��0���!#��	�0! 0. !�����2���.#��������?��
���2�0����#�/�#��0��=! .��3�%)D�3
/�#��!0
��8��5#�0����#�0��9��!�������%
��%)D��.��������
���=! .!������/��������! �#������
����0!��#�#�0����#��!#���2�#�����������#����/��	*�	F�����%�2�0����#�/�#��0��=! .���.��������
�
�=! .!������/�!>.!��0*#��!#�!��!�����##���#�! �����0!��#�#�0����#��?�#����#�=���/#����0� �	�0! ���2�0���
9��0
�!#���.9 ��
��������	����������������������������������&����� �!�������-!�� �����! �3��&&���
 
 %�2�0����9��0
�!#��?�#��9!��������2��#�����!  ����#�=���<8$1,����1��
!����?!��� !0�����
��.��������?
�0
�#��#��.0��=��!�����=� ������! �����������?�#��0������#�����%
���� ���.����2�0���
9��0
�!#�/�#�!=�!�����0����?!����#�=���/#���!�<8$1,�/�#��� ������
�����������!  !#�����%
�
�� ���.����2�0����9��0
�!#�/�#��!��! ��?!����#�=���/#���!�<8$1,�/�#����!���.���� ��!�����
#!�����'�#�0!���.�3��
��!=�!��!����!��! �!����2�0����9��0
�!#��?�#��9!���������.�����.���	
0!���.��0
 �#��������!  !#���!���#!��3�#����0��=� ��
 
 %�2�0����9��0
�!#���#�=�����/�#�!���������0����?�#��!  ����#�0!  ��0��=�#�������!���2�0����#�/�#��0�
=! .��/�#��!0
�����0!��#����0����.���	��
��/�  �?��	��>.!��������0#�9������-!�� �����! �3���&&��A
 

 

Dose Dose
BW
BWI T

T

I

0.25

= ×








 1>.!�����4�+5�
 
 ?
�#�A
 

•  ����������
��%)D�/�#��
������0!��#�#�0����#3��	*�	F��

•  ����������
��9��0
�!#�<8$1,������/�#��
����������0���3��	*�	F��

•  ��������
��9����?��	
��/�#��
����������0���3�	

•  ��������
��9����?��	
��/�#��
������0!��#����0���3�	
 
 %
��%)D��/�#��=! .!���	�!>.!��0*#��!#�!��!�����##���#�! �����0!��#�#�0����#��!#���#�����������%!9 ��
4����!���4���3�#����0��=� ��
 
'�#��=! .!���	��������! ����!0����/�0
���0! �����!>.!��0��#	!���������	�3�/��
�!���!>.!��0
��=�#��9#!����3�!>.!��0���2�0����9��0
�!#��/�#��.#/!0��?!��#��#����������!#��	���#!  ��.����
�����������?��
��
��3�/#��
?!��#�!>.!��0���2�0����9��0
�!#��?�#��0���!#������.���#�9�.�����#
��!���.#/!0��?!��#�0��0���#!����������=! .!����������! ����!0����/��8�������0.��
#�!���#�.����%
�
!>.!��0���2�0����9��0
�!#��� �0����/�#��=! .!������/�0!���.��?!���
��/#��
?!��#�0
#���0�<!����! 
$�9������!��#�I.! �����#���#�����<$�I����/��J�����+�E ���
!#������G�5����&K�2�J�������+5
E ��
!#������G�2���������K��%
��!0�.! �0#���#�������
!#�����5���������3�!���!�=! .���/���������	* ���
�>.�=! �������!�?!��#�
!#�������/������	* �!��0! 0�.��0!#9��!�����%
��<$�I��/�#�0!���.��?!�
��#�=���9��1�$�9!�������0
#���0���2�0�����!�!�.���	�!�=!#������/�?!#�5?!��#�!���0� �5?!��#����0����
%
���0#���#����?!���������!��#��#�!���/�#�.�������
����#� ����!#��!��������������=! .!����������! 
���!0������0.��
#�!���#�.�3�9�0!.���0
#���0�=! .������!�#� !�����! �����������3�9#����#�.����00.#�!�
0��0���#!������!�� �?�!����������	* ��1�$3��&������4!#�����5����0�/�0�=! .���?�#��0! 0. !����/�#
0!���.����������	�.��������5���0�/�0��.#/!0��?!��#�
!#������0��0���#!�����������%!9 ���4���



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�43

�
#�.	
�4�����
 
 $�/#��
?!��#�0
#���0�<$�I���/��������	* �0.##��� ���2�����/�#��� ���.����%
���0#���#�������9!���
�����.���������� �?��,!�3�<�#�
��!#� ��!3��������#!���	����!0������?!#�5?!��#�/��
����0����!�
0��0���#!������!�� �?�!���������	* ��,�� �3��&������(��������	��
��<$�I��!���������	* 3�1�$
��&������!�����
!��!�/#��
?!��#�0#���#����0�����.�.��0��0���#!���������@�����3�0
#���0�0#���#�����/�#
�� ���.���
�. ��9��9��?�����������	* �!����
��0��0���#!���������
��.�!//�0������#������/��� �?�
,!�3�?
�0
�?!����!#��#�9� �?��������	* ���%
��1�$�0
�����
�� �?�#������/��
���#!�	�������3������
�	* ��!���
������/�#��� ���.����(���
�. ��9�������3�
�?�=�#3��
!����	��/�0!�����//�#��0���
!=��9���
�9��#=�������
���������=�������/�?!#�5?!��#�=�#�.��0� �5?!��#�/��
�����
���//�0����/��� ���.��
 
 (��!0.�����.����3��! ���������0 .���	�#!��9�?��#�.��
!=��9�����
�?�����9��#� !��=� ��#�����!�������
�
��2�0��//�0����/��� ���.����(��!�������3�!� �?����0
#���0�=! .���/��������	* �?!���9��#=���/�#
#!��9�?��#�.���2������.���#�0���#�  ���0�����������������.���� �������1�$3��&������(��!�/�� ����.��
�/��� �����5�#�!���� !������-?������,���>=�������! �3��&&�@��!. �����!���,.��9�#	
3��&&��3���	��/�0!��
��//�#��0������#���������!�������.�� �=� ��?�#���9��#=���9��?������#0
�!���������
!9����	��
���!��
?!��#�9��������-� �������#�!������3�#��. ���	���� !��?!��#�0��0���#!�������
!��#!�	�����������������
�	* 3�?�#��!���0�!����?��
��#!���0�#��.0�����������#0
����. !������?
� ���������. !������?�#�
#� !��=� ��.�!//�0������$/��#�������!#��/��2���.#�3���#0
�/#���.�0 ��0��0���#!������#!�	����������
�	*	3�?
� ��0��0���#!��������������.�0 ��#!�	�����&����+����	*	���%
�����9��#=�����//�#��0�����
����.�� �=� ��!�����2�0�����!���������!  ��9���2� !�����9!����������0������//�#��0�����
9��!00.�. !������������! ���"�!�.#���9��0��0���#!�����/!0��#�3���'�3�/�#�/#��
?!��#����0����#!�	��
/#���+�/�#�#!��9�?��#�.�������+�/�#�9 .�	�  ��1�$3��&����
 
 �!��������
��!9�=��0������#!�����3��
��/#��
?!��#������/��������	* �?!�������� �0����!���
��!>.!��0
��2�0����9��0
�!#�/�#��� ���.����(����!�3�/#��
?!��#�'��! ��
#���0�D! .��3�'�D�3���#�=���9��1�$
/�#��� ������!����� ��!������!�=!#������/�?!#�5?!��#�!���0� �5?!��#����0����?�#���=! .!�������'�#
�� �����3��
��1�$���&������#�=���!�/#��
?!��#�'�D��/����+����	* ��
!��?!��������������9�
�#���0������/�/#��
?!��#�!>.!��0����0������0 .���	�#!��9�?��#�.����$�/#��
?!��#�'�D��/�����&���	* 
?!����#�=���/�#��� ��!��3�9!�������0
#���0�=! .���/�#��
#������0������0 .���	�#!��9�?��#�.������0!.��
�.#/!0��?!��#��!�� ���0�  �0�����.#��	��
���&&��)�	���! �(�=����	!�����?�#���������0�!����/�#��
�
��//�#����/�#����/��� ���.�3��������! ����!0������0.��
#�!���#�.���
�. ��9���=! .!����9!��������
�
��#���#���0��=���/��
���?��/#��
?!��#�'�D����'�#��.#�������/��
����#� ����!#��!���������3��
�#�/�#�3
�
��/#��
?!��#�'�D�/�#��� ��!��������&��#�.����������������	* ��?!��.��������=! .!����������! 
���!0����/��� ���.�����0.��
#�!���#�.����%
���=! .�����0����������?��
��
��.���#������/��
��#!�	���/
=! .��������������������	* ��.����9��1�$������#�=��	��
��/#��
?!��#�����/�#��� ���.��
 
 H.2.5 Ecological Risk Characterization
 
 %
�����
����!���#��. ����/��
��#���0
!#!0��#�7!�������#/�#����/�#��
���&&��#�	���! ���=����	!����
!#���#������������
�����0�����
 
 H.2.5.1Methods
 
 %
���0� �	�0! �#���0
!#!0��#�7!�����.�����
����/�#�!������
!��?!���#�=��.� ��	!�
�#����������#����
�
���������! ��0� �	�0! �#����#��. ���	�/#����
���#����0���/��8���������=�#������! �����!�
(�/�#�!�����#�	!#���	��
���#����0��!���!��#�9.�����/������#�0����#��!��?�  �!���
��0
�����#�3
��2�0� �	�3�!�������#�9.������/������0
���0! ��?!������
���7������!���=! .!������/��
���������! �/�#
!�=�#����//�0�������0� �	�0! �����0!��#�#�0����#��
 



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�44

 %
���=�#!  �	�! ��/��
����#� ����!#��!�����������������=! .!���?
��
�#��8���0��0���#!�����
������/��������.#/!0��?!��#3���������3���� 3�!���=�	��!������������!  �����!0����9���
���
!��������	5
��#�=���?!�����!#���.//�0���� ���#���0��=���/��0� �	�0! �#�0����#���#�?
��
�#��
��0��0���#!������!#�
� �=!����!����.		�����������! �#��������
���0����������$��!��������/��
���	�! ����������#�0� �
��!�.#!9 ����%���#�=����!������0!������/�?
��
�#��
���0������������#���0���3����0�/�0�!���������
����������?�#��������/����������.9��0�����4�+�+������"�!�.#����������������?�#��! ����� �0��������
�.9��0�����4�+�+����!����� ��/�#��=! .!���	��
��!��������������������



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�45

 %
����!�.#�����������������=! .!��������
����#� ����!#��!������������0 .���0���!#������/����� ��
�2���.#��������?��
���2�0����#�/�#��0��=! .���/�#�!>.!��0*#��!#�!��!�����##���#�! �����0!��#�#�0����#��
 
 %
��0���!#�����?��
���2�0����#�/�#��0��=! .������ ���0
���0! 5���0�/�0�4I��!��/�  �?�A
 

 
HQ

Dose
TRV

=

 1>.!�����4�+5�
 ?
�#�A
 

•  4I�����
��� �����5���0�/�0�
!7!#��>.�������/�#�!�	�=�������0!��#����0���3�.��� ���
 
•  ���������
������ ���� �����5���0�/�0��2���.#�������/�#�!�	�=�������0!��#����0���3

�	*�	F��
 
•  %)D�����
��� �����5���0�/�0���2�0����#�/�#��0��=! .��/�#�!�	�=�������0!��#����0���3

�	*�	F��
 
 $�������!  �3���������!����
��0.�. !��=���//�0����/��8���3�!�
!7!#������23�4(3�?!��0! 0. !����/�#
�!0
�����0!��#�#�0����#���%
���4(�?!������#������9��!����	��
��4I���9�!�����/#���/����0
!��
���� ��	�/�#�!  ��8����������/����!���
�������/�#��!0
�����0!��#�#�0����#���4I��#�4(�=! .����
!�
�20��������!#��	���#!  ��0������#������9������0!��=���/��������! �9�� �	�0! ��#��0� �	�0! ��//�0�����
#��#�����!��=��#�0����#����%
����=! .������������0���!#� ������0!����
!��!�9�� �	�0! ��#��0� �	�0! 
�//�0��?�  ��00.#3�9.���� ���
!��!� �?�#��
#��
� ��
!��9�����20�������"��7��3����! �3��&&+����(��	���#! 3
�
���=! .!������/��
����	��/�0!�0���/��
��4I�!���4(�=! .���?!��0���.0�������!��!���#�0���������
?��
�"��7��3����! �3���&&+�3�!��/�  �?�A
 

•  �'�����(������������)*�5����!�=�#����//�0������#��#�����!��=��#�0����#��!#��!���0��!���
 
•  �'�����(����+�����)*������*�5��
�#�����!� ��������������! �/�#�!�=�#����//�0�����

#��#�����!��=��#�0����#�

•  �'�����(����+�����*������**�5��
�#������������! �/�#�!�=�#����//�0������#��#�����!��=�
#�0����#�

 
•  �'�����(��	�������**�5��
�#�������	��/�0!����������! �/�#�!�=�#����//�0������#��#�����!��=�

#�0����#�
 
 <�����
!���
��!9�=��!#���� ��	.��� �������-���5���0�/�0�/!0��#���.0
�!����!��! �����#�9.�����!��
/#�>.��0���/�����0������/��8���3�.�0�#�!������/�!��.��������.��������2���.#������#���!����3�!��
����������/��
����.���.�����������#������
����2�0����9��0
�!#����������9��0������#���?
��
#�=��?��	����0�/�0�4I��!���4(����%
��!9�=��	.��� �����!#�����?����.��3�
�?�=�#3�9�0!.����/��
�
��
�#��� ��0����#=!��=���!�.#���/��0#�����	��0� �	�0! �#���!�����������5�����3�!������������.0
�!���
��
�������������=�#�����!���#����.9��!���!  ���!���������#!��������.9��0�����4���!9�=�����%�
!0��? ��	���
���/!0�3�!  ������!�����/�
!7!#���#��������9� �?�!#��>.! �/����9���#�������	��
�������
�
/�#���/�L�4I3�����0!���	��
!��!���#��!00.#!���!����������?�. ��9��
�	
 �� �� ������
�?�!�&���

��#0���� �������!����/�4I����9�� �?�#��
!���
����������#�������0!  ����#�=����
#�.	
��
���#� ����!#�
�0#�����	��#�0��.#���.����
�#����
 



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�46

 '�#��=! .!���	��������! ����!0����/��8�������0.��
#�!���#�.�3�0���!#������/���!�.#��
0��0���#!�������/��8��������.#/!0��?!��#�?��
�/#��
?!��#�!>.!��0���2�0����9��0
�!#����� �
0
���0! ����0�/�0�4I��!��/�  �?�A



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�47

 
HQ

C water
TRV

=
−

 1>.!�����4�+5�
 
 ?
�#�A
 

•  4I�����
��
!7!#��>.������3�.��� ���

•  �5?!��#�����
����!�.#���0��0���#!���������.#/!0��?!��#3��	* 

•  %)D�����
��/#��
?!��#���2�0����9��0
�!#3��	* 
 
 H.2.5.2  Results
 
 %
��#��. ����/��
���0� �	�0! �#���0
!#!0��#�7!������/�#�!>.!��0*#��!#�!��!�����##���#�! �����0!��#
#�0����#��!#���#������������
��/�  �?��	��.9��0������
 
�9#�&�+���!�$������'�+�&"$��%+%!&"$�
 
����������	����
 
$�0��� �!�0��!����������������0���!#������/��!2��.��0��0���#!�������/��� ���.������.#/!0��?!��#�
����
�����-��/�#�0.��
#�!���#�.������#�����������%!9 ��4���3�,��
�������$��������������,�������������
�!��������
���0��� �!�0��!���������3�4I�=! .���/�#��� ���.��#!�	���/#���+����� !0/����)�=�#����
�+��1!���"�  ��#������4�?�=�#3��
�����-��������9� ��=������9��!��!��#��#�!�����2�0����9��0
�!#
/�#�0.��
#�!���#�.�3�!���#� !�����! ������3�9!��������
��#!����! ���#�����������-�0�����4�+���"�#�
!��#��#�!���
!7!#�������!����/�#�0.��
#�!���#�.��!#���#�����������%!9 ��4���3�-

����������.���
��������������,������������/�!���%!9 ��4���3�%������.������������������,������������)��%
��.���#
9�.���4I������!���/�#�0.��
#�!���#�.���2����������� ���.�����1!���"�  ��#������L�+���%!9 ��4�����
%
���.���#�9�.��������!���?!��9!��������
���!2��.����!�.#���0��0���#!������/��� ���.���#!�	�
����+�M���+���	* ����%
��0���#! �������0��4I������!���/�#�0.��
#�!���#�.���2����������� ���.����
1!���"�  ��#������L�����%!9 ��4��������!��������
��
!7!#��0 !���/�0!�������������/�"��7������! �3
��&&+�3��
�#�����!��������! �/�#����!0������0.��
#�!���#�.���2������������
�#��
���!2��.���#���!�
0��0���#!�������/��� ���.����!�.#������1!���"�  ��#���
 
 %
��.���#�9�.���4I�/�#��� ���.��/�#��
�����0�������?!��� �	
� ��	#�!��#��
!����3�?
� ���
����!�
4I������!������ �����
!������%!9 ���4����!���4�������%
����#��. ����.		�����
!���
�#�����!�� �	
�
�������! ����!��������! �/�#����!0������0.��
#�!���#�.��9!���������!�.#���0��0���#!�������/��� ���.�
����
�����0���������(���
�. ��9���������
!��������/��
�����0�������?��
����
��-�.���$#�!������?�
����.���#��/��
��/�!�������
 
 '�#��
���!� ��	��������!���-�!���,!����#��3�9��
�.���#�9�.���!�����!��4I������!����/�#
�� ���.��?�#�� �����
!������%!9 ���4����!���4��������!��������
��
!7!#��0 !���/�0!�������������/
"��7������! �3����&&+�3��
����#��. ���#��#������!�N� �	
���������! :�/�#����!0������0.��
#�!���#�.�
�2������������
�#��
���!2��.���#���!��0��0���#!�������/��� ���.����!�.#�������
�����.#/!0��?!��#
��.#0���
 
 '�#��
��� !0/����)�=�#3��
��.���#�9�.���4I������!���/�#��� ���.��?!���� ��� �	
� ��	#�!��#��
!�
�����%!9 ��4����3��.		�����	�!�N� �	
���������! :�/�#�!�=�#����//�0������0.��
#�!���#�.���2����������
�
�!2��.��0��0���#!������/��� ���.����!�.#�������
��� !0/����)�=�#���4�?�=�#3�9!���������!�



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�48

0��0���#!�������/��� ���.������
��� !0/����)�=�#3����!�=�#������!0������0.��
#�!���#�.��!#�
!���0��!����
 
 %
��
�	
����
!7!#�������!����/�#��
��� !0/����)�=�#3��!� ��	�������3�!���-�!���,!����#���?�#�
!���0�!����?��
�0!���.��0��0���#!�������%!9 ���4����!���4�������%
��.���#�9�.���!�����!��4I
�����!����/�#�0!���.������
������.#0���?�#��9��?��������!�����3�����0!���	�!�� �	
���������! �/�#



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�49

��������	:

�������������������������������������

�"#$+%����

�� ��#���#$8�+%
)�&%$��"�+%�&$�&�"��

4�*��5

�9#�&�+��" �+�&2
�%�+3��$,�

4�*��5 ��7�$'��#"&�%�&

;�&"+,��"�'�
�!���.�
-� ���.�

�����+
���+

�����+
�����

���
+�

������*���"�'�
�!���.�
-� ���.�

������
����

������
�����

��+
���

���+,8""&����%$
�!���.�
-� ���.�

������
����+

������
�����

+��
+��

�&�&%����'��$%%,
�!���.�
-� ���.�

������
���+&

������
�����

+��
���

���&�������$%%,
�!���.�
-� ���.�

�������
��+�

������
�����

���
�+

�"&%�. �� "!2��.������0����0��0���#!������/��#�	��! ��#��.� �0!���?!��#��!�� ���
+� )�/�#����-�0�����4�+���/�#���.#0����/�!>.!��0���2�0����9��0
�!#��

�	* �5���  �	#!�����#� ���#

 
 



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�50

 
��������	<

�������������;������������������������������

�"#$+%����

�� ��#���#$8�+%
)�&%$��"�+%�&$�&�"��

4�*��5

�9#�&�+��" �+�&2
�%�+3��$,�

4�*��5 ��7�$'��#"&�%�&

�&"+,��"�'�
�!���.�
-� ���.�

�����+
���+

�����+
�����

���
�+

������*���"�'�
�!���.�
-� ���.�

������
����

������
�����

��+
���

���+,8""&����%$
�!���.�
-� ���.�

������
����+

������
������

+��
��+

�&�&%����'��$%%,
�!���.�
-� ���.�

������
���+&

������
�����

+��
+�&

���&�������$%%,
�!���.�
-� ���.�

�������
��+�

������
�����

���
+�

�"&%�. �� "!2��.������0����0��0���#!������/��#�	��! ��#��.� �0!���?!��#��!�� ���
+� )�/�#����-�0�����4�+���/�#���.#0����/�!>.!��0���2�0����9��0
�!#��

�	* �5���  �	#!�����#� ���#

 



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�51

 
��������	=

�������;������������������������������

�"#$+%����

�%����#$8�+%
)�&%$��"�+%�&$�&�"��

4�*��5

�9#�&�+��" �+�&2��%�+3��$,�

4�*��5 ��7�$'��#"&�%�&

�&"+,��"�'�
�!���.�
-� ���.�

����+�
�����

������
�����

+��
���

������*���"�'�
�!���.�
-� ���.�

�����
����

������
�����

+��
���

���+,8""&����%$
�!���.�
-� ���.�

�����
�����+

������
�����

+��
���

�&�&%����'��$%%,
�!���.�
-� ���.�

������
�����

������
�����

+��
���

���&�������$%%,
�!���.�
-� ���.�

�������
����

������
�����

���
��

�"&%�. ��� "�!���/�����0����0��0���#!����������#�	��! ��#��.� �0!���?!��#��!�� ���

+� )�/�#����-�0�����4�+���/�#���.#0����/�!>.!��0���2�0����9��0
�!#��

�	* �5���  �	#!�����#� ���#

 
 
 ���!0������0.��
#�!���#�.���2���������0!���.����4�?�=�#3��
�#������.9��!���! ��=����0���������0!��
�
!��0!���.��0��0���#!������!���!���0�!����
!7!#�������!����!#��!���0�!����?��
�#�	���! �!�9����
0������������%
��&���6�,�����
��&������#0���� ���/��
��9!0	#�.�������#�9.�����/�#�0!���.�
��!�.#�������.#/!0��?!��#��.#��	��
��"!���&&���!�� ��	��=����?!��!9�.���������	* ���8/��
�
�.#/!0��?!��#���.#0����=! .!��������
����#� ����!#��!���������3��� ���
���!2��.��0��0���#!����
����0��������
���!� ��	���������20�������
���9!0	#�.���.���#��� �#!�0��9�.��3�!���9�� �����
!��!
/!0��#��/��?����$�������!  �3��
��-�!����/�(�!
�H���� ���!��#�����!�-�!��!#������-��/�#�0!���.����

!#���������������3�!���#!�	���/#���������+�M��������	* �/�#��
���.#/!0��?!��#���!�������
!��?�#�
�!�� �������
���&&��)�	���! �(�=����	!��������
����=! .!�������!���!����5���0�/�0�9!���������3
0���!#������/��
���!2��.��0!���.��0��0���#!�������!�.#���!��!����0�/�0���!�����?��
����
0�##��������	�
!#�����5�������������-�3�!��#�2��!�� ���+
��/��
���.#/!0��?!��#���!�����
!��.�������9�����!0����9���
���
!��������	�!0��=������?�#��!���0�!����?��
�!���20�����0���/��
�
0!���.�����-���4�?�=�#3�+�
��/�0���#� ��!�� ��	���!���������/�����!������#�0��9!0	#�.����#
 �0!����.���#�!���/��
���
!��������	�!0��=�������! ����20�������
�����-�/�#�0!���.�����!������
�
��!9�=�3�!�� �!���!���#������/��
���20����
!7!#�������!����/�#�0.��
#�!���#�.���2���������0!���.����
�.#/!0��?!��#�!#�� �� ��!��#�9.�!9 �����!�9�����0����������
 
 
 



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�52

 �����������������
 
 4!7!#�������!����/�#�!>.!��0*#��!#�!��#�0����#��!#���#�����������%!9 ��4��&3�-

����������.���
��������������$0����1 �
������(��������� ���
�����!���4�+�3�%������.������������������$0����1 �
�����
(��������� ���
����)��%
��
�	
����
!7!#�������!����/�#��
��#��5?��	���9 !09�#��?�#��! ���!���0�!���
?��
�1!���"�  ��#�����%
��.���#�9�.���!�����!��4I������!����/�#��
��#��5?��	���9 !09�#��/�#
1!���"�  ��#���?�#��L+��!���L��3�#����0��=� ���%!9 ���4��&�!���4�+������!��������
��
!7!#�
0 !���/�0!�������������/�"��7������! �3���&&+�3��
����#��. ����.		�����
!���
�#�����!��������! �/�#����!0��
���#��5?��	���9 !09�#����2������������
�#��
���!2��.���#���!��0��0���#!�������/��� ���.�
��!�.#������1!���"�  ��#�����%
��.���#�9�.���4I������!���/�#��
��-��0�������! ����20��������
�%!9 ��4��&�3�9.��?!�� �����
!�����9!���������!���2���.#��������0��0���#!�������%!9 ��4�+���
 
 '�#��
���!� ��	�������3�-�!���,!����#��3�!����
��� !0/����)�=�#3�9��
�.���#�9�.���!�����!��4I
�����!����?�#�� �����
!������%!9 ���4��&�!���4�+�����%
����#��. ����.		����!�� �	
���������! �/�#
���!0������#��5?��	���9 !09�#����2����������!2��.��0��0���#!�������/��� ���.����!�.#�����
�
�����.#/!0��?!��#���.#0�����"�!��4I������!����/�#��
��� !0/����)�=�#�!#�� �����
!�������%!9 �
4�+��3��.		�����	��
!�����!�=�#������!0������#��5?��	���9 !09�#���!#��!���0��!����/#�����!�
0��0���#!�������/�0!���.��!����� ���.����!�.#�������.#/!0��?!��#�!������������!���0�!����?��
��
�
� !0/����)�=�#�
 
 ������������
 
 %
��.���#�9�.���4I������!���/�#��
�����������1!���"�  ��#���?!��L�����%!9 ��4��&�3��.		�����	�!
��	��/�0!����������! �/�#����!0�������������2����������!2��.��0��0���#!�������/��� ���.����!�.#��
���1!���"�  ��#�����4�?�=�#3��
����!��4I������!���/�#�1!���"�  ��#���?!�� �����
!�������%!9 �
4�+��3��.		�����	�!��������! �/�#����!0������������.���#�!���0��!�����2������0����������
 
 '�#��
�����0������3�.���#�9�.���!�����!��4I������!����/�#��
��������?�#��L���!���L+�3
#����0��=� ���%!9 ���4��&�!���4�+������!��������
��
!7!#��0 !���/�0!�������������/�"��7������! �3
��&&+�3��
����#��. ����.		�����
!���
�#�����!��������! �/�#����!0�������������2������������
�#��
�
�!2��.���#���!��0��0���#!�������/��� ���.����!�.#�������
�����0�������
 
 '�#��
���!� ��	��������!���-�!���,!����#��3�.���#�9�.���4I������!����?�#��	#�!��#��
!������%!9 �
4��&�3�?
� ����!��4I������!����?�#�� �����
!������%!9 ��4�+�����%
����#��. ����.		����!�� �	
�
�������! �����������! �/�#����!0�������������2����������.#/!0��?!��#�!�������������!���0�!����?��

�
������.#0���



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�53

 
��������	>

�������������;����������������������������������������������������

��&���&%'���7�$'���'% �4��5

�"#$+%��$%�
�%'()��*%'
���+,-�$'

�"��"�
���!% �����$' �#�,$�& �""�%

1!���"�  ��#�� +� �+� ��� �� �����

-��0������ �� �� ���� �+ ����

%!� ��	������� ��� �� ���� ��� �����

-�!���,!����#�� ��� �� ����� ��& �����

� !0/����)�=�# ��� ��� ���� ��� ���+

�"&%�. �� )�/�#����$��!0
�������/�#�#�0����#5���0�/�0��0� �	�0! �
!7!#��0! 0. !������

 
 

��������
?

�������;����������������������������������������������������

������������;����������43�5

�"#$+%��$%�
�%'()��*%'
���+,-�$'

�"��"�
���!% �����$' �#�,$�& �""�%

1!���"�  ��#�� �� �� ��� �� �����

-��0������ ��� +� ���+ ++ ����

%!� ��	������� ��+ � ���� +�� �����

-�!���,!����#�� +�� ��� ����� ��� �����

� !0/����)�=�# ��� ��+ ���+ ��� �����

�"&%�.�����)�/�#����$��!0
�������/�#�#�0����#5���0�/�0��0� �	�0! �
!7!#��0! 0. !������

 
 



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�54

 '�#��
��� !0/����)�=�#3�9��
�.���#�9�.���!�����!��4I������!����?�#�� �����
!������%!9 ���4��&
!���4�+�����%
����#��. ����.		����!�� �	
���������! �/�#����!0�������������2�����������!�.#��
0��0���#!�������/��� ���.������
��� !0/����)�=�#�
 
 ������
 
 %
��.���#�9�.���!�����!��4I������!����/�#��
���!  !#��/�#�!  ��.#/!0��?!��#���.#0����=! .!���
?�#�� �����
!�������%!9 ���4��&�!���4�+������!��������
��
!7!#��0 !���/�0!�������������/�"��7�����
! �3���&&+���
����#��. ����.		�����
!�����!�=�#������!0�������!  !#���!#��!���0��!����/#����2���.#�����
�.#/!0��?!��#��#����������!���0�!����?��
�!����/��
�����.#/!0��?!��#���.#0�����%
�� �?�4I������!���
/�#��
���!  !#��!#��!��#�9.�!9 �������	��/�0!�� �� �?�#�!���0��!�����2���.#���/�#��
���!=�!��#�0����#
#� !��=������
����!���0��!����/�#��
��#��5?��	���9 !09�#���#��
����������%
���#��!#��/!0��#
0���#�9.���	���� �?��2���.#���/�#��
���!  !#��������� !#	��
����#!�	��
 
 �������
 
 -��� !#�����
��#��. ���/�#�!=�!��#�0����#�3��
��
�	
����
!7!#�������!����/�#��
���.�#!��?�#�
!���0�!����?��
�1!���"�  ��#�����%
��.���#�9�.���!�����!��4I������!����/�#��
���.�#!��/�#�1!��
"�  ��#���?�#��L���!���L��3�#����0��=� ���%!9 ���4��&�!���4�+������!��������
��
!7!#�
0 !���/�0!�������������/�"��7������! �3���&&+�3��
����#��. ����.		�����
!���
�#�����!��������! �/�#����!0��
����.�#!����2������������
�#��
���!2��.���#���!��0��0���#!�������/��� ���.����!�.#������1!��
"�  ��#�����%
��.���#�9�.���!�����!��4I������!���/�#��
�����0�������! ����20����������%!9 �
4��&�3�!����.		����!��������! �/�#����!0�������.�#!����2����������
����.#/!0��?!��#���.#0��
 
 '�#��
���!� ��	�������3�-�!���,!����#��3�!����
��� !0/����)�=�#3�9��
�.���#�9�.���!�����!��4I
�����!����?�#�� �����
!������%!9 ���4��&�!���4�+�����%
����#��. ����.		����!�� �	
���������! �/�#
���!0�������.�#!����2����������.#/!0��?!��#�!�������������!���0�!����?��
��
������.#0���
 
 �����
 
 %
��.���#�9�.���!�����!��4I������!����/�#��
��������/�#�!  ��.#/!0��?!��#���.#0����=! .!����?�#�
 �����
!�������%!9 ���4��&�!���4�+������!��������
��
!7!#��0 !���/�0!�������������/�"��7������! �3
��&&+�3��
����#��. ����.		�����
!�����!�=�#������!0������������!#��!���0��!����/#����2���.#�����
�.#/!0��?!��#��#����������!���0�!����?��
�!����/��
�����.#/!0��?!��#���.#0�����%
�� �?�4I������!���
/�#��
��������!#��!��#�9.�!9 �������	��/�0!�� �� �?�#�!���0��!�����2���.#���/�#��
���#�0����#@��
�
�#��!#��0���#�9.���	�/!0��#�9���	����� !#	��
����#!�	��
 
�%$$%�&$������'�+�&"$��%+%!&"$�
 
 �����
 
 4!7!#�������!����/�#���##���#�! �����0!��#�#�0����#��!#���#�����������%!9 ��4�+�3�-

����������.���
��������������������������(��������� ���
�����!���%!9 ��4�++3�%������.������������������������������(��������
 ���
����)��%
��.���#�9�.���4I������!���/�#��
�����������!  ��	#!7��	��
��?!����#�0��.����?!�
L����%!9 ��4�+������!��������
��
!7!#��0 !���/�0!�������������/�"��7������! �3���&&+�3��
����#��. ��
�.		�����
!���
�#�����!��������! �/�#����!0�������
�����2���������?!����#�0��.������ �3�=�	��!����3
!���?!��#���(���
�. ��9�������3�
�?�=�#3��
!���� ���.���2���.#��������0��0���#!���������?!����#�0
�.������ ��!���=�	��!�����?�#��9!��������
��&���6�,��#��!2��.��0��0���#!������/�#���� �!��
=�	��!������!�� ���0�  �0����/#���!  ��/��
��?!����#�0��.����0��9�������4�?�=�#3��� ������?!���
#�0��.�����!  !#��"����������8=�#9.#�����.������?!��!���0�!����?��
���� �0��0���#!������!�3��#
!9�=�3��
��.���#�9�.����2���.#��������0��0���#!����@�!  ���
�#�?!����#�0��.����0���!����



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�55

�� ���.��0��0���#!������?�  �9� �?��
!��.��������
��.���#�9�.���4I������!���/�#��
������-��� !# �3
�
���� ���.���2���.#��������0��0���#!��������=�	��!�����?!��9!��������
���!2��.��0��0���#!����
��!�.#������=�	��!������!�� ���0�  �0����/#���-�����!�����"������ ���!������!�����.���



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�56

 
���������	

�������������;�����������������������������������������������

��&���&%'���7�$'���'% �4��5

�"#$+%��$%� �3%%! �"$�%� ��&&�%

�!���.�A ��� ��� ���

-� ���.�A ���� ���� ����

%��! �4(A �� �� ��
�"&%�.�����)�/�#����$��!0
�������/�#�#�0����#5���0�/�0��0� �	�0! �
!7!#��0! 0. !������

 
 

��������


�������;����������������������������������������������

��&���&%'���7�$'���'% �4��5

�"#$+%��$%� �3%%! �"$�%� ��&&�%

�!���.�A ��+ ��+ ��+

-� ���.�A ��� ��& ��&

%��! �4(A ��� &�� &��

�"&%�.�����)�/�#����$��!0
�������/�#�#�0����#5���0�/�0��0� �	�0! �
!7!#��0! 0. !������

 
 8� ���?���������-�����!�����"������ ���!������!�����.��3�!����!  !#��"����������8=�#9.#���
�.������?�#��!���0�!����?��
�=�	��!�����0��0���#!�������
!��!#��?��
����
��#!�	���/��
���!2��.�
 �=� ��
!��?!��.����!���
��=�	��!������2���.#��������0��0���#!�����/�#��
������'��!  �3��
��?!��#
�2���.#��������0��0���#!������
!��?!��.������������!���.���#�9�.���
!7!#�������
����?!��9!������
�
���!2��.���� ���.��0��0���#!�������!�.#���������0�������!�� ����/#���1��0
�D!  ���"���
<�#�
�������
 
 �!��������
��!9�=�����0.�����3�������!��!#�����
!���
��.���#�9�.���4I������!���/�#��
����#��#������
!�?�#��50!���!�! ������/�
!7!#���
!�����	��	#!�
�0!  ����� !������%
����!��4I������!��������#�
#��#�����!��=���/�#�	���! �
!7!#���!���0�!����?��
��
����	#!7��	�����
��?!����#�0��.������%
����!�
4I�/�#��
����?!�������!����!��L����%!9 ��4�++�����!��������
��
!7!#��0 !���/�0!�������������/
"��7������! �3���&&+�3��
����#��. ����.		�����
!���
�#�����!�� �	
���������! �/�#����!0�������
����	#!7��	
�
��?!����#�0��.����
 
 ������
 
 %
��.���#�9�.���4I������!���/�#�
�#�����������!  ��	#!7��	��
��?!����#�0��.����?!��L����%!9 �
4�+������!��������
��
!7!#��0 !���/�0!�������������/�"��7������! �3���&&+�3��
����#��. ����.		�����
!�
�
�#�����!��������! �/�#����!0������
�#�����2���������?!����#�0��.������ �3�=�	��!����3�!���?!��#�
-��� !#�����
��
!7!#�������!���/�#��
���3�
�?�=�#3��� ���.���2���.#��������0��0���#!���������?!���



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�57

#�0��.������ ��!���=�	��!�����?�#��9!��������
��&���6�,��#��!2��.��0��0���#!������/�#���� 
!���=�	��!������!�� ���0�  �0����/#���!  ��/��
��?!����#�0��.����0��9�������4�?�=�#3��� �����
?!����#�0��.�����!  !#��"����������8=�#9.#�����.������?!��!���0�!����?��
���� �0��0���#!�����
!�3��#�!9�=�3��
��.���#�9�.����2���.#��������0��0���#!����@�!  ���
�#�?!����#�0��.����0���!����
�� ���.��0��0���#!������?�  �9� �?��
!��.��������
��.���#�9�.���4I������!���/�#�
�#������-��� !# �3
�
���� ���.���2���.#��������0��0���#!��������=�	��!�����?!��9!��������
���!2��.��0��0���#!����
��!�.#������=�	��!������!�� ���0�  �0����/#���-�����!�����"������ ���!������!�����.���
8� ���?���������-�����!�����"������ ���!������!�����.��3�!����!  !#��"����������8=�#9.#���
�.������?�#��!���0�!����?��
�=�	��!�����0��0���#!�������
!��!#��?��
����
��#!�	���/��
���!2��.�
 �=� ��
!��?!��.����!���
��=�	��!������2���.#��������0��0���#!�����/�#�
�#������'��!  �3��
��?!��#
�2���.#��������0��0���#!������
!��?!��.������������!���.���#�9�.���
!7!#������
�#����?!��9!������
�
���!2��.���� ���.��0��0���#!�������!�.#���������0�������!�� ����/#���1��0
�D!  ���"���
<�#�
�������
 
 �!��������
��!9�=�����0.�����3�������!��!#�����
!���
��.���#�9�.���4I������!���/�#�
�#���
#��#�������!�?�#��50!���!�! ������/�
!7!#���
!�����	��	#!�
�0!  ����� !������%
����!��4I������!�����
��#��#��#�����!��=���/�#�	���! �
!7!#���!���0�!����?��
�
�#����	#!7��	�����
��?!����#�0��.����
%
����!��4I�/�#�
�#����?!�������!����!��L����%!9 ��4�++�����!��������
��
!7!#��0 !���/�0!����
��������/�"��7������! �3���&&+�3��
����#��. ����.		�����
!���
�#�����!�� �	
���������! �/�#����!0�����

�#����	#!7��	��
��?!����#�0��.����
 
 ������
 
 %
��.���#�9�.���4I������!���/�#�0!�� ���������!  ��	#!7��	��
��?!����#�0��.����?!��L����%!9 �
4�+������!��������
��
!7!#��0 !���/�0!�������������/�"��7������! �3���&&+�3��
����#��. ����.		�����
!�
�
�#�����!��������! �/�#����!0������0!�� ���2���������?!����#�0��.������ �3�=�	��!����3�!���?!��#�
-��� !#�����
��
!7!#�������!����/�#��
����!���
�#���3�
�?�=�#3��� ���.���2���.#�������
0��0���#!���������?!����#�0��.������ ��!���=�	��!�����?�#��9!��������
��&���6�,��#��!2��.�
0��0���#!������/�#���� �!���=�	��!������!�� ���0�  �0����/#���!  ��/��
��?!����#�0��.����0��9�����
4�?�=�#3��� ������?!����#�0��.�����!  !#��"����������8=�#9.#�����.������?!��!���0�!����?��

��� �0��0���#!������!�3��#�!9�=�3��
��.���#�9�.����2���.#��������0��0���#!����@�!  ���
�#�?!����#�0
�.����0���!������� ���.��0��0���#!������?�  �9� �?��
!��.��������
��.���#�9�.���4I������!���/�#
0!�� ����-��� !# �3��
���� ���.���2���.#��������0��0���#!��������=�	��!�����?!��9!��������
�
�!2��.��0��0���#!�������!�.#������=�	��!������!�� ���0�  �0����/#���-�����!�����"������ �
�!������!�����.�����8� ���?���������-�����!�����"������ ���!������!�����.��3�!����!  !#�
"����������8=�#9.#�����.������?�#��!���0�!����?��
�=�	��!�����0��0���#!�������
!��!#��?��
����
�
#!�	���/��
���!2��.�� �=� ��
!��?!��.����!���
��=�	��!������2���.#��������0��0���#!�����/�#�
�#����
'��!  �3��
��?!��#��2���.#��������0��0���#!������
!��?!��.������������!���.���#�9�.���
!7!#�����
0!�� ��?!��9!��������
���!2��.���� ���.��0��0���#!�������!�.#���������0�������!�� ����/#��
1��0
�D!  ���"����<�#�
�������
 
 �!��������
��!9�=�����0.�����3�������!��!#�����
!���
��.���#�9�.���4I������!���/�#�0!�� ��#��#������
!�?�#��50!���!�! ������/�
!7!#���
!�����	��	#!�
�0!  ����� !������%
����!��4I������!��������#�
#��#�����!��=���/�#�	���! �
!7!#���!���0�!���?��
�0!�� ��	#!7��	�����
��?!����#�0��.������%
����!�
4I�/�#�0!�� ��?!�������!����!��L����%!9 ��4�++�����!��������
��
!7!#��0 !���/�0!�������������/
"��7������! �3���&&+�3��
����#��. ����.		�����
!���
�#�����!�� �	
���������! �/�#����!0������0!�� ��	#!7��	
�
��?!����#�0��.����
 
 
 



MONTGOMERY WATSON December 1999
1998 REGIONAL INVESTIGATION REPORT H.�58

 H.2.6 Uncertainty Analysis
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H.2.6.2Ecological Exposure Assessment
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H.2.6.3Ecological Effects Assessment
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IMA Human Health Risk Assesssment Workshop #1:  Input Variables for Revised

Preliminary Human Health Risk Model

Glossary of Statistical Parameters, Symbols, and Terminology

1.  µ.  The population mean of a variable.

2.  σ.  The population standard deviation of a variable.

3.  λ.  The population lower bound of a variable.

4.  υ.  The population upper bound of a variable.

5.  pq.  The population quantile q of a variable, i.e., the (q × 100)th percentile.  For

example, the median or 50th percentile of a variable is p0.50.  The use of p without a

subscript denotes the probability of making a Type I error, i.e., the likelihood of

falsely rejecting the null hypothesis.

6.  m.  The population mode (i.e., the most likely value) of a variable.

7.  �c .  An estimated value of parameter c (where c denotes any statistical parameter).

For example �µ  denotes an estimate of the population mean, µ.

8.  xi.  The ith value of variable x.

9.  xT.  A transformed value of variable x.  For example, if xi,T = ln(xi-λ), xi,T is the

logtransform of the ith value of variable x.

10.  n.  Sample size.

11.  ν.  Degrees of freedom.

12.  x .  The sample mean of variable x.  x =
x

n
.

i
i 1

n

=
∑
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13.  s.  The sample standard deviation of variable x.  ( )s

n x x

n n 1
.

i i
i 1

n 2

i 1

n

=
−







−
==
∑∑

14.  sx .  The standard error of the mean of variable x: s s nx = / .

15.  ks,ν.  The correction factor for s from a normal distribution with ν degrees of

freedom.  The sample standard deviation is an assymptotically unbiased estimator

of σ:  �σ ν= k ss, .

16.  α.  One of two shape parameters in a beta distribution.

( ) ( )( )

�

� �
� � � �

�

� �α

µ λ
µ λ υ µ

σ

υ λ
=

−
− −

−














−

2 1

.

17.  β.  One of two shape parameters in a beta distribution.  ( )� � � � �

�
�β µ λ

υ µ
σ

α= −
−



 − −2 1.

18.  N(µ, σ).  A normal distribution with mean, µ, and standard deviation, σ.  A normal

distribution is the maximum entropy solution in arithmetic scale when knowledge

constraints consist of µ and σ.

19.  LN(µ, σ, λ).  A lognormal distribution with mean, µ, standard deviation, σ, and lower

bound, λ.  If no value of λ is specified, λ = 0.  A lognormal distribution can also be

specified as eN(µ
T
, σ

T
) + λ, where µT and σT are the mean and standard deviation of

the ln-transformed data.  A lognormal distribution is the maximum entropy solution in

logarithmic scale when knowledge constraints consist of µ (or p0.50) and σ.

20.  U(λ, υ).  A uniform (rectangular) distribution between lower bound, λ, and upper

bound, υ.  A uniform distribution is the maximum entropy solution in arithmetic scale

when knowledge constraints consist of λ and υ.

21.  LU(λ, υ).  A loguniform (logrectangular) distribution between lower bound, ln(λ), and

upper bound, ln(υ).  A loguniform distribution is the maximum entropy solution in

logarithmic scale when knowledge constraints consist of λ and υ.
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22.  e(µ-λ, λ).  An exponential distribution with mean, µ, and lower bound, λ.  If no value

of λ is specified, λ = 0.  An exponential distribution is the maximum entropy solution

in arithmetic scale when knowledge constraints consist of µ (or pq) and λ.

23.  β(α, β, λ, υ).  A beta distribution with shape parameters, α and β, lower bound, λ,

and upper bound, υ.  If only three parameters are specified, λ = 0.  A beta

distribution is the maximum entropy solution in arithmetic scale when knowledge

constraints consist of µ (or p0.50), σ, λ, and υ.  If σ is unavailable, it can be estimated

so as to generate a beta distribution having the maximum entropy possible given µ
(or p0.50), λ, and υ.

24.  T(λ, m, υ).  A triangular distribution with a lower bound of λ, a mode of m, and an

upper bound of υ.

25.  rxy.  Correlation coefficient between variables x and y.

26.  r2
xy.  Coefficient of determination between variables x and y:  r2

xy = (rxy)
2.  This value

quantifies the amount of variability in y that is explained by x.

27.  ln.  Natural logarithm:  2.303ln(x) = log10(x).

Definition of Input Variables

1.  ADISe,diet

Definition:  Average daily dietary intake of Se.  The amount of Se a receptor would be

exposed to through his diet if there were no releases from phosphate mining.

Units:  mg/d.

Deterministic Value:  0.178, the �p0.95  of the probabilistic values.

Probabilistic Values:  β(1.50, 3.5, 0.047, 0.25), where �λ  = 0.047 is the intake below

which Se deficiency disease can occur (i.e., background dietary intakes are

assumed to be sufficient to prevent such disease, which is rare or non-existent in

the United States), and �υ  = 0.25 is an intake that corresponds to the upper bound

for this variable as reported in the Merck Manual.  A �µ  = 0.108 and a �σ  = 0.038 are

the mean and standard deviation of a simulation that gives equal weight to each of
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seven studies estimating ADISe,diet, and the shape parameters �α  and �β , 1.50 and

3.5, respectively, are determined by maximum entropy inference applied to �λ , �µ ,
�σ , and �υ .

Correlates:

•  Positively and weakly correlated with ADISe,supplements because larger

people who take supplements may tend to take more, and because

health-conscious people tend to take mineral supplements and health-

conscious people probably tend to have a higher dietary Se intake;

•  Positively and moderately correlated with IRbeef because beef is a

significant source of dietary Se and the diet is, by far, the primary

source of Se intake;

•  Positively and moderately correlated with IRfish because fish can be a

significant source of dietary Se and the diet is, by far, the primary

source of Se intake; and,

•  Positively and moderately correlated with BW because larger people

tend to have larger diets and the diet is, by far, the primary source of

Se intake.

2.  ADISe,supplements

Definition:  Average daily intake of Se attributable to the ingestion of multi-vitamins and

mineral supplements.

Units:  mg/d.

Deterministic Value:  0.164, the �p0.95  of the probabilistic values.

Probabilistic Values:  β(0.46, 1.40, 0.00060, 0.40), where �λ  = 0.00060 is a modeled

lower bound intake for someone taking a low-dose, inorganic Se multi-vitamin, and
�υ  = 0.40 is an intake corresponding to what would result if someone took two high-

dose supplement tablets (200 µg) per day.  The shape parameters �α  and �β , 0.46

and 1.40, respectively, are determined in a separate submodel that gives equal

weight to the amount of Se in each Se-containing multi-vitamin or mineral

supplement observed on the shelf of a presumably representative pharmacy

(Klahanie QFC, Issaquah, Washington), and adjusting bioavailability for inorganic

Se, the form in which Se was observed in multi-vitamins.  (In the mineral

supplements observed, Se was in organic form, and dietary Se—the Se in the

background diet and in seleniferous beef and fish—is also assumed to be in the
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more bioavailable organic form.)  Because only 40% of adults routinely take vitamins

or mineral supplements and not all vitamins contain Se, two switches were added to

the model.  The first, P(supplements), accounts for the fact that not all adults take

vitamins or mineral supplements.  This variable is defined as β(0.87, 1.31, 0, 1.00),

which was derived assuming bounds of 0 and 1.00 (physical constraints), a �µ  of

0.40, and applying maximum entropy inference.  The second switch,

P(Se_supplements), accounts for the fact that not all vitamins or mineral

supplements contain Se.  While most vitamins and mineral supplements observed in

the pharmacy did not contain Se, the fraction was not quantified, so this variable is

defined as U(0, 1.00) on the basis of maximum entropy inference applied to physical

constraints.  Thus, the model in effect sets ADISe,supplements to 0 unless both switches

are activated; i.e., unless in a given trial the randomly selected receptor is (1) taking

supplements and (2) the supplements contain Se.

Correlates:

•  Positively and weakly correlated with ADISe,diet because health

conscious individuals who are more likely to take supplements are also

more likely to have a Se rich diet; and,

•  Positively and weakly correlated with IRfish because taking

supplements and eating fish are regarded as health conscious

activities.

3.  CSe,beef,site,pasture,mean

Definition:  The concentration of Se in beef skeletal muscle at the time the animal is

removed from seleniferous pasture.  This concentration is estimated from a

regression of skeletal muscle concentration on blood concentration using data from

a study on selenomethionine ingestion (P. Talcott, personal communication).  The

regression equation is ln(CSe,beef,site,pasture,i) = 0.881ln(CSe,blood,site,pasture,i) – 0.0611, with

n = 4, r = 0.999, and p = 0.00086.

Units:  mg/kg (on a wet-weight basis).

Deterministic Value:  2.9, the �p0.95  of the probabilistic values.

Probabilistic Values:  Based on n = 9 blood samples, the distribution of Se

concentration in beef skeletal muscle is LN(2.5, 0.63), where �µ  = 2.5 and
�σ  = 0.63 are minimum-variance-unbiased estimates.  This best estimate of the Se
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concentration distribution is entered into the model nine times (because n = 9) to

calculate �µ  as follows:

� .µ =
∑x

9

i
i=1

9

The resulting distribution of �µ  is very well approximated by LN(2.5, 0.21), with a

simulation of n =1,000 and Χ2 goodness-of-fit test result of p = 0.83.

Correlates:  None.

4.  CSe,beef,background,mean

Definition:  The background concentration of Se in beef skeletal muscle as determined

from market survey.

Units:  mg/kg (on a wet-weight basis).

Deterministic Value:  0.22, the �µ  of the probabilistic values.

Probabilistic Values:  β(0.94, 1.10, 0.050, 0.42), where �λ  = 0.050 is the lowest reported

concentration, �υ  = 0.42 is the highest reported concentration, and �µ  = 0.101.  The

shape parameters �α  and �β , 0.94 and 1.10, respectively, are determined by

maximum entropy inference applied to �λ , �µ , and �υ .

Correlates:  None.

5.  DT

Definition:  Depuration time, the time between an animal being removed from

seleniferous pasture until it is slaughtered.

Units:  d.

Deterministic Value:  40, the �p0.050  of the probabilistic values.

Probabilistic Values:  T(0, 150, 0, 220), where �λ  = 0, a physical constraint, �υ  = 220 is

the maximum time a culled calf would spend on clean pasture or a feedlot before

being slaughtered (M. Johnson, Nu-West, personal communication), and m = 150 is

the typical time transpired (M. Vice, Solutia, personal communication).  The

triangular distribution was recommended and accepted by the participants of the first
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human health risk assessment workshop.  (The maximum entropy solution to this

set of knowledge constraints is β[1.00, 1.00, 0, 220] ~ U[0, 220].)

Correlates:  None.

6.  BHLSe

Definition:  The biological half-life of Se in beef skeletal muscle—the time to excrete half

of the elevated Se from the tissue.

Units:  d.

Deterministic Value:  250, the �p0.95  of the probabilistic values.

Probabilistic Values:  LU(10.0, 300), where �λ  = 10.0 is the lowest value encountered in

the literature rounded downward (P. Talcott, personal communication), and �υ  = 300

is the highest value encountered in the literature rounded upward (ATSDR, 1994).

The uniform distribution is derived by applying maximum entropy inference to the

bounds, which are about 1.5 orders of magnitude apart.

Correlates:  None.

7.  IRbeef

Definition:  Ingestion rate of beef skeletal muscle.

Units:  kg/d (on a wet-weight basis).

Deterministic Value:  0.22, the �p0.95  of the probabilistic values.

Probabilistic Values:  LN(0.063, 0.112).  This distribution is derived as follows—

•  Total dietary meat ingestion dose is LN(0.0021, 0.00161) kg/(kg·d) on

a wet-weight basis per USEPA (1996a) reported values of �µ  and �p0.95 ;

•  USDA (1991) estimates beef to consist of 37% of total dietary meat

consumption, thus β(0.85, 1.45, 0, 1.00) is derived on the basis of

maximum entropy inference applied to the following knowledge

constraints— �µ  = 0.37, �λ  = 0, and �υ  = 1.00;

•  Body weight is LN(70, 14.0) kg and is assumed to be positively and

moderately correlated with the total dietary meat ingestion dose (see

BW as defined below); and,
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•  The product of the three distributions above generates a frequency

distribution with �µ  = 0.036 kg/d and �p0.95  = 0.22 kg/d, and these two

parameters define the resulting distribution, LN(0.063, 0.112).

 Correlates:

•  Positively and moderately correlated with ADISe,diet because beef is a

significant source of dietary Se and the diet is the primary source of Se

intake;

•  Positively and moderately correlated with Fbeef,site because someone

who consumes a lot of beef is more likely to find a source of local beef;

and,

•  Positively and moderately correlated with BW because larger people

tend to consume more beef.

 

 

 8.  Fbeef,site

 

 Definition:  The fraction of beef ingested that was exposed to seleniferous pasture.

 Units:  unitless.

 Deterministic Value:  0.157, the �p0.95  of the probabilistic values.

 Probabilistic Values:  β(0.86, 16.0, 0, 1.00), where �λ  = 0 and �υ  = 1.00 are physical

constraints.  For the general public, �µ  was assumed, by participants in the

workshop, to be 0.050.  For ranchers who have cattle grazing on leases containing

seleniferous pastures, �µ  was assumed by the workshop participants to be 0.167

(the fraction of cattle on leases within the Soda Springs District of the Caribou

National Forest that have the potential to be exposed to seleniferous pasture).  The

workshop participants assumed that the size of the rancher population is 1% that of

the general population.  Beta distributions were derived for the general population

and population of ranchers with that of the general population being given 100 times

more weight.  A separate submodel was run that generated a �µ  of 0.51 and a �σ  of

0.52.  Application of maximum entropy inference to the bounds and the �µ  and �σ
derived from the submodel is the basis for the resulting beta distribution used.

 Correlates:

•  Positively and weakly correlated with IRbeef because someone who

consumes a lot of beef is more likely to find a source of local beef;

and,
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•  Positively and weakly correlated with EF because one who does not

travel much is more likely to obtain beef from a local source (thus,

Fbeef,site is negatively and weakly correlated with [1 - EF]).

 

 

 9.  CSe,fish,site,mean

 

 Definition:  The concentration of Se in skin-on salmonid fillets obtained from fish

inhabiting seleniferous water downstream of phosphate mines.

 Units:  mg/kg (on a wet-weight basis)

 Deterministic Value:  7.9, the highest observed concentration in salmonid fillets.

 Probabilistic Values:  Based on n = 3 fish samples each from East Mill Creek and the

Blackfoot River, the distribution of Se concentration in salmonid fillets is

LN(6.1, 2.7, -0.047) for East Mill Creek and LN(0.99, 0.30, -0.047) for the Blackfoot

River.  These best estimates of the Se concentration distributions in the two stream

are each entered into the model three times (because n = 3) to calculate a stream-

specific �µ  as follows:
 

 � .µ =
∑ x

3

i
i=1

3

 

 Because the fishing pressure on the two streams is not equal, the workshop

participants assumed that, on average, 95% of such pressure was on the Blackfoot

River.  A switch was programmed in to the model, P(Blackfoot_River), to calculate a

weighted average concentration.   As such, a distribution for P(Blackfoot_River),

β(17.3, 0.91, 0, 1.00), is derived by maximum entropy inference on the following

knowledge constraints— �µ  = 0.95, �λ  = 0, and �υ  = 1.00.  For each model trial, a

random number is generated.  If the random number is less than or equal to the

value of P(Blackfoot_River), the estimated mean concentration from Blackfoot River

fish is used.  For those trials where the random number exceeds the value of

P(Blackfoot_River), the estimated mean concentration from East Mill Creek fish is

used.  The resulting distribution of CSe,fish,site,mean is sufficiently complex to not allow

for it to be easily described except, as is done here, to describe how it is generated.

 Correlates:  None.
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 10.  CSe,fish,background,mean

 

 Definition:  The concentration of Se in edible background fish tissue.

 Units:  mg/kg (on a wet-weight basis).

 Deterministic Value:  0.48, the �µ  of the probabilistic values.

 Probabilistic Values:  β(0.90, 7.7, 0.140, 3.4), where �λ  = 0.140 is the lowest reported

concentration, �υ  = 3.4 is the highest reported concentration, and �µ  = 0.48 is a

combined mean of freshwater and saltwater fish tissue with each given equal

weight.  The shape parameters �α  and �β , 0.90 and 7.7, respectively, are determined

by maximum entropy inference applied to �λ , �µ , and �υ .

 Correlates:  None.

 

 

 11.  IRfish

 

 Definition:  Ingestion rate of recreationally caught freshwater fish.

 Units:  kg/d (on a wet-weight basis).

 Deterministic Value:  0.025, the �p0.95  of the probabilistic values.

 Probabilistic Values:  LN(0.0080, 0.0103), based on �µ  = 0.0080 and �p0.95  = 0.025

(USEPA, 1996b).

 Correlates:

•  Positively and moderately correlated with Ffish,site because someone

who consumes a lot of recreationally caught fish is more likely to be a

local and avid fisherman;

•  Positively and weakly correlated with BW because larger people tend

to consume more fish;

•  Positively and moderately correlated with ADISe,diet because fish

provide a significant portion of dietary Se; and,

•  Positively and weakly correlated with ADISe,supplements because eating

fish and taking supplements are regarded as health conscious

behavior.

 

 



Glossary and Input Variables for Revised Preliminary Human Health Risk Model 11

 12.  Ffish,site

 

 Definition:  The fraction of fish ingested that was exposed to seleniferous water.

 Units:  unitless.

 Deterministic Value:  1.00, the �p0.95  of the probabilistic values.

 Probabilistic Values:  β(7.8, .87, 0, 1.00), where �λ  = 0 and �υ  = 1.00 are physical

constraints, and a �µ  of 0.90 was assumed by the workshop participants. The beta

distribution is derived by applying maximum entropy inference to these knowledge

constraints.

 Correlates:

•  Positively and moderately correlated with IRfish because someone who

consumes a lot of recreationally caught fish is more likely to be a local

and avid fisherman; and,

•  Positively and weakly correlated with EF because one who does not

travel much is more likely to obtain fish from a local source (thus,

Ffish,site is negatively and weakly correlated with [1-EF]).

 

 

 13.  EF

 

 Definition:  Exposure frequency, the number of days per year a randomly selected

member of the target population is "at home" and can thus be exposed to affected

beef and fish.  This assumes that, on those days one is away from home, affected

affected meats are not taken along on one’s travels.

 Units:  d/yr.

 Deterministic Value:  350, USEPA’s default value.

 Probabilistic Values:  1 - EF (non-exposure frequency) is defined as LN(33, 14.7).  This

distribution is derived under the assumption that �p0.050  is 15.25 (USEPA’s default

value), and �p0.50  is 30.5 (one month).  EF is then determined by the back-

transformation—1 - (1 - EF).

 Correlates:

•  Positively and weakly correlated with Fbeef,site because one who does

not travel much is more likely to obtain beef from a local source (thus,

Fbeef,site is negatively and weakly correlated with [1 - EF]); and,
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•  Positively and weakly correlated with Ffish,site because one who does

not travel much is more likely to obtain fish from a local source (thus,

Ffish,site is negatively and weakly correlated with [1 - EF]).

 

 

 14.  UCFt

 

 Definition:  Unit conversion factor for time.

 Units:  d/yr.

 Deterministic Value:  365.25.

 Probabilistic Values:  Not applicable.

 Correlates:  None.

 

 

 15.  BW

 

 Definition:  Body weight of the receptor.

 Units:  kg.

 Deterministic Value:  70, USEPA’s default value, the �p0.50  of the probabilistic values.

 Probabilistic Values:  LN(72, 14.0) (derived from �µ  and �p0.95  information contained in

USEPA, 1996a).

 Correlates:

•  Positively and weakly correlated with IRfish because larger people tend

to consume more fish (but because eating fish is a health conscious

behavior, the degree of correlation is not as large as with IRbeef);

•  Positively and moderately correlated with IRbeef because larger people

tend to consume more beef; and,

•  Positively and moderately correlated with ADISe,diet because larger

people tend to have larger diets and the diet is the primary source of

Se intake.
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16.  cNOAELSe

Definition:  Chronic no-observed-adverse-effects level for Se.  The highest dose of the

exposure group in the epidemiological study at which no one has manifested

symptoms of chronic selenosis.

Units:  mg/(kg·d).

Deterministic Value:  0.0153, as defined by USEPA in their Integrated Risk Information

System database.  (The USEPA reports a rounded value of 0.015.)  Of 50

individuals with blood Se concentrations ranging from 0.50 to 0.99 mg/L, none

manifested symptoms of chronic selenosis (Yang et al., 1989b).  The intake was

estimated by rearranging the following regression—

log10[Se]blood = 0.767log10(ADISe,diet) – 2.248

(where [Se]blood is the blood concentration of Se in mg/L and ADISe,diet here is the

average daily intake of Se in µg/d), with n = 167, r = 0.962, and p < 0.001 (Yang et

al., 1989a).  Estimates of ADISe,diet were obtained from Se-deficient, Se-normal, and

Se-elevated regions of China.  The USEPA converted the intake to a dose by

dividing the intake by a median Chinese peasant body weight of 55 kg.  Substituting

0.99 mg/L for [Se]blood into the regression equation, solving for ADISe,diet, converting

the ADISe,diet from µg/d to mg/d by dividing by 1,000 µg/mg, and dividing by 55 kg,

yields a cNOAELSe of 0.0153 mg/(kg·d).

Probabilistic Values:  Not applicable—there is no uncertainty as what USEPA has

defined this value to be.

Correlates:  None.

17.  UFH,Se

Definition:  The uncertainty factor by which the cNOAELSe is divided by to account for

humans that may be more sensitive to Se than those in the epidemiological study.

Units:  unitless.

Deterministic Value:  3.06, as defined by USEPA.  (The USEPA applies a value of 3 to

the rounded cNOAELSe of 0.015.)

Probabilistic Values:  LU(0.67, 4.1), where �λ  = cNOAELSe/cLOAELSe = 0.0153/0.23 =

0.67, and �υ  = cNOAELSe/DoseSe,background,0.95 = 0.0153/0.0037 = 4.1.  Because the
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values range over nearly an order of magnitude, a loguniform distribution is derived

by applying maximum entropy inference to the bounds.  (Perhaps the most common

value of UFH for other systemic toxicants is 10.  The fact that USEPA rates their

confidence in their estimate of the chronic oral reference dose for Se [cRfDSe =

cNOAELSe/UFH] as high is directly reflected in their choice of a value of 3 for this

variable.  Major factor in the agency’s choice are that [1] the cNOAELSe is derived

from a human study rather than the more typical animal study, and [2] Se is an

essential trace element.)

Correlates:  None.
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SE HAZARDS ARE NOT ADDITIVE WITH ANY OF THE OTHER FIVE TARGET

TRACE ELEMENTS; IN FACT, EVIDENCE INDICATES THAT SE AND CD ARE

ANTAGONISTIC; THUS, IT IS INAPPROPRIATE TO ADD ANY OTHER HQ TO THE

SE HQ TO ESTIMATE AN HI

SCREEN SOIL AND WATER INGESTION PATHWAYS USING EPA-9 OCCUPATIONAL

PRGS IN THE PROBLEM FORMULATION PHASE

DEVELOP A CONCEPTUAL MODEL

DEFINE MONTE CARLO SIMULATION

DEFINE MAXIMUM ENTROPY INFERENCE
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Fish Ingestion Exposure Submodel Beef Ingestion Exposure Submodel Correlation Matrix:  r

Variable Distribution or Value Transformed Distribution Variable Distribution or Value Transformed Distribution IRfish Ffish,site 1-EF BW IRbeef Fbeef,site ADISe,diet, transformed ADISe,supplements, transformed

CSe,fish,emc,1, mg/kg 7.9 7.9 CSe,beef,site,pasture,1, mg/kg 2.90 IRfish

CSe,fish,emc,2, mg/kg 7.9 7.9 CSe,beef,site,pasture,2, mg/kg 2.90 Ffish,site 0.71

CSe,fish,emc,3, mg/kg 7.9 7.9 CSe,beef,site,pasture,3, mg/kg 2.90 1-EF 0 -0.50

CSe,fish,emc,mean, mg/kg 7.9 CSe,beef,site,pasture,4, mg/kg 2.90 BW 0.50 0 0

CSe,fish,br,1, mg/kg 1.80 1.85 CSe,beef,site,pasture,5, mg/kg 2.90 IRbeef 0 0 0 0.71

CSe,fish,br,2, mg/kg 1.80 1.85 CSe,beef,site,pasture,6, mg/kg 2.90 Fbeef,site 0 0 -0.50 0 0.50

CSe,fish,br,3, mg/kg 1.80 1.85 CSe,beef,site,pasture,7, mg/kg 2.90 ADISe,diet, transformed 0.71 0 0 0.71 0.71 0

CSe,fish,br,mean, mg/kg 1.80 CSe,beef,site,pasture,8, mg/kg 2.90 ADISe,supplements, transformed 0.50 0 0 0 0 0 0.50

P(Blackfoot_River), unitless 0.85 CSe,beef,site,pasture,9, mg/kg 2.90 An r of 0 applied to all variable pairs not tabulated.

RANDOM 1 0.86 CSe,beef,site,pasture,mean, mg/kg 2.9 r2
|r| Qualitative Interpretation

CSe,fish,site,mean, mg/kg 7.9 DT, d 40 1.00 1.00 perfect

IRfish, kg/d 0.0250 BHLSe, d 252 5.53 0.75 0.87 strong

Ffish,site, unitless 1.00 DFSe, unitless 0.90 0.50 0.71 moderate

CSe,fish,background,mean, mg/kg 0.48 0.34 CSe,beef,site,slaughter,mean, mg/kg 2.6 0.25 0.50 weak

EF, d/yr 350.00 15.25 IRbeef, kg/d 0.220 0 0 none

UCFt, d/yr 365.25 Fbeef,site, unitless 0.157 Toxicity Submodel

BW, kg 70.0 CSe,beef,background,mean, mg/kg 0.220 0.170 Variable Distribution or Value Transformed Distribution or Value Variable Transformed Distribution Distribution
∆DoseSe,fish, mg/(kg·d) 0.0025 EF, d/yr 350 cLOAELSe, mg/(kg·d) 0.023 Contributionfish 0.0014 0.3467

UCFt, d/yr 365.25 cNOAELSe, mg/(kg·d) 0.0153 Contributionbeef 0.0000 0.0000

BW, kg 70 DoseSe,background,0.95, mg/(kg·d) 0.0038 Contributiondiet 0.0014 0.3516
∆DoseSe,beef, mg/(kg·d) 0.0011 cNOAELSe/cLOAELSe, unitless 0.67 -0.41 Contributionsupplements 0.0012 0.3017

cNOAELSe/DoseSe,background,0.95, unitless 4.0 1.39 Contributiontotal 1.0000

UFH,Se, unitless 3.06 1.12

cRfDSe, mg/(kg·d) 0.0050

Cumulative Risk Model

Variable Distribution Transformed Distribution
ADISe,diet, mg/d 0.178 0.131

P(supplements), unitless 0.88

RANDOM 2 0.87

P(Se_supplements), unitless 0.95

RANDOM 3 0.94
ADISe,supplements, mg/d 0.164 0.1634

BW, kg 70
DoseSe,diet, mg/(kg·d) 0.0025

HQSe,diet, unitless 0.51

DoseSe,supplements, mg/(kg·d) 0.0023

DoseSe,background, mg/(kg·d) 0.0049

HQSe,background, unitless 0.98

DoseSe,site, mg/(kg·d) 0.0085

HQSe,site, unitless 1.71

Contribution Analysis
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Crystal Ball Report
Simulation started on 11/11/99 at 17:38:36

Simulation stopped on 11/11/99 at 17:44:46

Forecast:  HQSe,site Cell:  H42

Statistics: Value
Trials 10,000
Mean 0.23
Standard Deviation 0.183

Percentile unitless
0.01% 0.035
5.00% 0.064

10.00% 0.077
15.00% 0.087
20.00% 0.098
25.00% 0.109
30.00% 0.119
35.00% 0.132
40.00% 0.145
45.00% 0.160
50.00% 0.178
55.00% 0.195
60.00% 0.21
65.00% 0.24
70.00% 0.26
75.00% 0.29
80.00% 0.32
85.00% 0.36
90.00% 0.42
95.00% 0.53
98.00% 0.75
99.00% 1.02

Frequency Chart

Certainty is 98.93% from -Infinity to 1.00 unitless

Mean = 0.23
.000

.009

.017

.026

.034

0

85.25

170.5

255.7

341

0.00 0.51 1.02 1.53 2.04

10,000 Trials    0 Outliers

Forecast: HQSe,site
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99.90% 1.55
99.98% 1.71
99.99% 2.0
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Forecast:  HQSe,background Cell:  H40

Statistics: Value
Trials 10,000
Mean 0.21
Standard Deviation 0.171

Percentile unitless
0.01% 0.034
5.00% 0.062

10.00% 0.074
15.00% 0.083
20.00% 0.093
25.00% 0.103
30.00% 0.113
35.00% 0.125
40.00% 0.137
45.00% 0.152
50.00% 0.169
55.00% 0.186
60.00% 0.20
65.00% 0.22
70.00% 0.25
75.00% 0.27
80.00% 0.30
85.00% 0.34
90.00% 0.39
95.00% 0.49
98.00% 0.70
99.00% 0.91
99.13% 0.98
99.90% 1.44
99.99% 2.0

Frequency Chart

Certainty is 99.14% from -Infinity to 1.00 unitless

Mean = 0.21
.000

.009

.018

.027

.036

0

91

182

273

364

0.00 0.51 1.02 1.53 2.04

10,000 Trials    0 Outliers

Forecast: HQSe,background
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Forecast:  HQSe,diet Cell:  H37

Statistics: Value
Trials 10,000
Mean 0.180
Standard Deviation 0.105

Percentile unitless
0.01% 0.034
5.00% 0.060

10.00% 0.071
15.00% 0.080
20.00% 0.088
25.00% 0.097
30.00% 0.106
35.00% 0.116
40.00% 0.126
45.00% 0.138
50.00% 0.151
55.00% 0.168
60.00% 0.184
65.00% 0.20
70.00% 0.22
75.00% 0.24
80.00% 0.27
85.00% 0.29
90.00% 0.33
95.00% 0.39
98.00% 0.46
99.00% 0.49
99.41% 0.51
99.90% 0.61
99.99% 0.64

Frequency Chart

 unitless

Mean = 0.18
.000

.010

.021

.031

.042

0

103.7

207.5

311.2

415

0.00 0.51 1.02 1.53 2.04

10,000 Trials    0 Outliers

Forecast: HQSe,diet
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Forecast:  cRfDSe Cell:  H26

Statistics: Value
Trials 10,000
Mean 0.0107
Standard Deviation 0.0054

Percentile mg/(kg·d)
0.01% 0.0038
0.10% 0.0038
1.00% 0.0039
2.00% 0.0040
5.00% 0.0042

10.00% 0.0045
15.00% 0.0050
15.71% 0.0050
20.00% 0.0054
25.00% 0.0059
30.00% 0.0065
35.00% 0.0071
40.00% 0.0078
45.00% 0.0085
50.00% 0.0094
55.00% 0.0103
60.00% 0.0113
65.00% 0.0123
70.00% 0.0134
75.00% 0.0147
80.00% 0.0160
85.00% 0.0176
90.00% 0.0194
95.00% 0.021
99.99% 0.023

Frequency Chart

Certainty is 15.58% from -Infinity to 0.005000 mg/(kg·d)

Mean = 0.010688
.000

.002

.005

.007

.010

0

24.75

49.5

74.25

99

0.003800 0.008599 0.013399 0.018198 0.022997

10,000 Trials    0 Outliers

Forecast: cRfDSe
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Forecast:  DoseSe,site Cell:  H41

Statistics: Value
Trials 10,000
Mean 0.00186
Standard Deviation 0.00102

Percentile mg/(kg·d)
0.01% 0.00071
5.00% 0.00098

10.00% 0.00107
15.00% 0.00113
20.00% 0.00120
25.00% 0.00126
30.00% 0.00133
35.00% 0.00139
40.00% 0.00145
45.00% 0.00152
50.00% 0.00159
55.00% 0.00167
60.00% 0.00175
65.00% 0.00183
70.00% 0.00192
75.00% 0.0020
80.00% 0.0022
85.00% 0.0024
90.00% 0.0028
95.00% 0.0040
98.00% 0.0054
99.00% 0.0061
99.90% 0.0077
99.93% 0.0085
99.99% 0.0136

Frequency Chart

Certainty is 94.94% from -Infinity to 0.003985 mg/(kg·d)

Mean = 0.001860
.000

.009

.018

.027

.036

0

91

182

273

364

0.000712 0.003924 0.007136 0.010348 0.013560

10,000 Trials    0 Outliers

Forecast: DoseSe,site
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Forecast:  DoseSe,background Cell:  H39

Statistics: Value
Trials 10,000
Mean 0.00175
Standard Deviation 0.00095

Percentile mg/(kg·d)
0.01% 0.00069
5.00% 0.00096

10.00% 0.00104
15.00% 0.00110
20.00% 0.00116
25.00% 0.00121
30.00% 0.00128
35.00% 0.00133
40.00% 0.00139
45.00% 0.00145
50.00% 0.00152
55.00% 0.00158
60.00% 0.00165
65.00% 0.00172
70.00% 0.00179
75.00% 0.00189
80.00% 0.0020
85.00% 0.0022
90.00% 0.0025
95.00% 0.0038
97.48% 0.0049
98.00% 0.0052
99.00% 0.0059
99.90% 0.0075
99.99% 0.0089

Frequency Chart

Certainty is 95.00% from -Infinity to 0.003758 mg/(kg·d)

Mean = 0.001754
.000

.006

.013

.019

.025

0

63

126

189

252

0.000689 0.002740 0.004791 0.006842 0.008893

10,000 Trials    0 Outliers

Forecast: DoseSe,background
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Forecast:  DoseSe,supplements Cell:  H38

Statistics: Value
Trials 10,000
Mean 0.00028
Standard Deviation 0.00083

Percentile mg/(kg·d)
0.01% 0
5.00% 0

10.00% 0
15.00% 0
20.00% 0
25.00% 0
30.00% 0
35.00% 0
40.00% 0
45.00% 0
50.00% 0
55.00% 0
60.00% 0
65.00% 0
70.00% 0
75.00% 0
80.00% 0.0000109
85.00% 0.00022
90.00% 0.00091
95.00% 0.0022
95.40% 0.0023
98.00% 0.0035
99.00% 0.0041
99.90% 0.0056
99.99% 0.0066

Frequency Chart

Certainty is 95.00% from -Infinity to 0.002202 mg/(kg·d)

Mean = 0.000276
.000

.203

.406

.609

.812

0

8117

0.000000 0.001657 0.003314 0.004970 0.006627

10,000 Trials    0 Outliers

Forecast: DoseSe,supplements
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Forecast:  DoseSe,diet Cell:  H36

Statistics: Value
Trials 10,000
Mean 0.00148
Standard Deviation 0.00038

Percentile mg/(kg·d)
0.01% 0.00067
5.00% 0.00094

10.00% 0.00102
15.00% 0.00108
20.00% 0.00113
25.00% 0.00118
30.00% 0.00123
35.00% 0.00128
40.00% 0.00133
45.00% 0.00138
50.00% 0.00143
55.00% 0.00149
60.00% 0.00155
65.00% 0.00161
70.00% 0.00166
75.00% 0.00173
80.00% 0.00180
85.00% 0.00189
90.00% 0.0020
95.00% 0.0022
98.00% 0.0024
99.00% 0.0025
99.27% 0.0025
99.90% 0.0028
99.99% 0.0032

Frequency Chart

Certainty is 95.00% from -Infinity to 0.002166 mg/(kg·d)

Mean = 0.001478
.000

.003

.005

.008

.011

0

27

54

81

108

0.000672 0.001310 0.001947 0.002585 0.003223

10,000 Trials    0 Outliers

Forecast: DoseSe,diet
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Forecast:  ∆DoseSe,fish Cell:  B20

Statistics: Value
Trials 10,000
Mean 0.000067
Standard Deviation 0.00020

Percentile  mg/(kg·d)
0.01% -0.00065
5.00% -0.0000128

10.00% -0.00000100
15.00% 0.0000031
20.00% 0.0000061
25.00% 0.0000089
30.00% 0.0000117
35.00% 0.0000143
40.00% 0.0000174
45.00% 0.000021
50.00% 0.000025
55.00% 0.000030
60.00% 0.000035
65.00% 0.000042
70.00% 0.000051
75.00% 0.000062
80.00% 0.000078
85.00% 0.000100
90.00% 0.000141
95.00% 0.00025
98.00% 0.00044
99.00% 0.00076
99.90% 0.0021
99.94% 0.0025
99.99% 0.0077

Frequency Chart

Certainty is 95.00% from -Infinity to 0.000251  mg/(kg·d)

Mean = 0.000067
.000

.091

.183

.274

.365

0

912.5

3650

-0.000653 0.001448 0.003548 0.005648 0.007749

10,000 Trials    0 Outliers

Forecast: DDoseSe,fish
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Forecast:  ∆DoseSe,beef Cell:  E23

Statistics: Value
Trials 10,000
Mean 0.000040
Standard Deviation 0.000154

Percentile  mg/(kg·d)
0.01% 0.000000000000043
5.00% 0.0000000040

10.00% 0.000000023
15.00% 0.000000067
20.00% 0.000000165
25.00% 0.00000035
30.00% 0.00000061
35.00% 0.00000103
40.00% 0.00000162
45.00% 0.0000024
50.00% 0.0000036
55.00% 0.0000052
60.00% 0.0000075
65.00% 0.0000107
70.00% 0.0000153
75.00% 0.000022
80.00% 0.000032
85.00% 0.000050
90.00% 0.000085
95.00% 0.000169
98.00% 0.00036
99.00% 0.00061
99.61% 0.00114
99.90% 0.0023
99.99% 0.0041

Frequency Chart

Certainty is 95.00% from -Infinity to 0.000169  mg/(kg·d)

Mean = 0.000040
.000

.171

.343

.514

.685

0

6850

0.000000 0.001026 0.002053 0.003079 0.004106

10,000 Trials    0 Outliers

Forecast: DDoseSe,beef

Page 11



Final Preliminary Human Health Risk Model Report November 10, 1999

Forecast:  Diet Contribution Cell:  L22

Statistics: Value
Trials 10,000
Mean 0.88
Standard Deviation 0.178

Percentile unitless
0.01% 0.131
3.36% 0.35
5.00% 0.41

10.00% 0.59
15.00% 0.74
20.00% 0.84
25.00% 0.88
30.00% 0.91
35.00% 0.93
40.00% 0.94
45.00% 0.95
50.00% 0.96
55.00% 0.97
60.00% 0.97
65.00% 0.97
70.00% 0.98
75.00% 0.98
80.00% 0.99
85.00% 0.99
90.00% 0.99
95.00% 1.00
98.00% 1.00
99.00% 1.00
99.90% 1.00
99.99% 1.00

Frequency Chart

 unitless

Mean = 0.882
.000

.014

.027

.041

.055

0

137.2

274.5

411.7

549

0.000 0.250 0.500 0.750 1.000

10,000 Trials    0 Outliers

Forecast: Diet Contribution
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Forecast:  Supplements Contribution Cell:  L23

Statistics: Value
Trials 10,000
Mean 0.070
Standard Deviation 0.174

Percentile unitless
0.01% 0
5.00% 0

10.00% 0
15.00% 0
20.00% 0
25.00% 0
30.00% 0
35.00% 0
40.00% 0
45.00% 0
50.00% 0
55.00% 0
60.00% 0
65.00% 0
70.00% 0
75.00% 0.0035
80.00% 0.0172
85.00% 0.108
88.91% 0.30
90.00% 0.35
95.00% 0.56
98.00% 0.67
99.00% 0.71
99.90% 0.80
99.99% 0.82

Frequency Chart

 unitless

Mean = 0.070
.000

.187

.374

.562

.749

0

7489

0.000 0.250 0.500 0.750 1.000

10,000 Trials    0 Outliers

Forecast: Supplements Contribution
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Forecast:  Fish Contribution Cell:  L20

Statistics: Value
Trials 10,000
Mean 0.031
Standard Deviation 0.055

Percentile unitless
0.01% 0
5.00% 0

10.00% 0
15.00% 0.00051
20.00% 0.0027
25.00% 0.0046
30.00% 0.0065
35.00% 0.0085
40.00% 0.0105
45.00% 0.0126
50.00% 0.0151
55.00% 0.018
60.00% 0.021
65.00% 0.025
70.00% 0.029
75.00% 0.035
80.00% 0.042
85.00% 0.053
90.00% 0.069
95.00% 0.116
98.00% 0.20
99.00% 0.29
99.56% 0.35
99.90% 0.53
99.99% 0.68

Frequency Chart

 unitless

Mean = 0.031
.000

.055

.109

.164

.218

0

545.2

2181

0.000 0.250 0.500 0.750 1.000

10,000 Trials    0 Outliers

Forecast: Fish Contribution
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Forecast:  Beef Contribution Cell:  L21

Statistics: Value
Trials 10,000
Mean 0.0177
Standard Deviation 0.045

Percentile unitless
0.01% 0
5.00% 0

10.00% 0
15.00% 0.00000032
20.00% 0.0000092
25.00% 0.000055
30.00% 0.000170
35.00% 0.00038
40.00% 0.00075
45.00% 0.00133
50.00% 0.0021
55.00% 0.0033
60.00% 0.0047
65.00% 0.0068
70.00% 0.0096
75.00% 0.0140
80.00% 0.020
85.00% 0.029
90.00% 0.048
95.00% 0.086
98.00% 0.160
99.00% 0.23
99.90% 0.46
99.99% 0.86

Frequency Chart

 unitless

Mean = 0.018
.000

.138

.277

.415

.553

0

5531

0.000 0.250 0.500 0.750 1.000

10,000 Trials    0 Outliers

Forecast: Beef Contribution
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Assumptions

Assumption:  CSe,fish,East_Mill_Creek:  transformed, mg/kg Cell:  C3

 Lognormal distribution with parameters:
Mean 6.1
Standard deviation 2.7

Selected range is from 0 to +Infinity
Mean value in simulation was 6.1
Back-transformation:  xi = xi,T + (-0.047)

Assumption:  CSe,fish,East_Mill_Creek,2:  transformed, mg/kg Cell:  C4

 Lognormal distribution with parameters:
Mean 6.1
Standard deviation 2.7

Selected range is from 0 to +Infinity
Mean value in simulation was 6.1
Back-transformation:  xi = xi,T + (-0.047)

Assumption:  CSe,fish,East_Mill_Creek,3:  transformed, mg/kg Cell:  C5

 Lognormal distribution with parameters:
Mean 6.1
Standard deviation 2.7

Selected range is from 0 to +Infinity
Mean value in simulation was 6.1
Back-transformation:  xi = xi,T + (-0.047)

Assumption:  CSe,fish,Blackfoot_River,1:  transformed, mg/kg Cell:  C7

 Lognormal distribution with parameters:
Mean 0.99
Standard deviation 0.30

Selected range is from 0 to +Infinity
Mean value in simulation was 0.99
Back-transformation:  xi = xi,T + (-0.047)

Assumption:  CSe,fish,Blackfoot_River,2:  transformed, mg/kg Cell:  C8

 Lognormal distribution with parameters:
Mean 0.99
Standard deviation 0.30

Selected range is from 0 to +Infinity
Mean value in simulation was 0.99
Back-transformation:  xi = xi,T + (-0.047)

1.6 6.1 10.7 15.3 19.8

CSe,fish,emc,1:  transformed, mg/kg

1.6 6.1 10.7 15.3 19.8

CSe,fish,emc,2:  transformed, mg/kg

1.6 6.1 10.7 15.3 19.8

CSe,fish,emc,3:  transformed, mg/kg

0.39 0.87 1.35 1.83 2.31

CSe,fish,br,1:  transformed, mg/kg

0.39 0.87 1.35 1.83 2.31

CSe,fish,br,2:  transformed, mg/kg
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Assumption:  CSe,fish,Blackfoot_River,3:  transformed, mg/kg Cell:  C9

 Lognormal distribution with parameters:
Mean 0.99
Standard deviation 0.30

Selected range is from 0 to +Infinity
Mean value in simulation was 0.99
Back-transformation:  xi = xi,T + (-0.047)

Assumption:  P(Blackfoot_River), unitless Cell:  B11

 Beta distribution with parameters:
Alpha 17.3
Beta 0.91
Scale 1.00

Selected range is from 0 to 1.00
Mean value in simulation was 0.95

Assumption:  RANDOM 1 Cell:  B12

 Uniform distribution with parameters:
Minimum 0
Maximum 1.00

Mean value in simulation was 0.50

Assumption:  IRfish, kg/d Cell:  B14

 Lognormal distribution with parameters:
Mean 0.0080
Standard deviation 0.0103

Selected range is from 0 to +Infinity
Mean value in simulation was 0.0081
Correlated with:

Ffish,site, unitless  (B15) 0.71
BW, kg  (B19) 0.50
ADISe,diet:  transformed, mg/d  (I29) 0.71
ADISe,supplements:  transformed, mg/d  (I34) 0.50

0.39 0.87 1.35 1.83 2.31

CSe,fish,br,3:  transformed, mg/kg

0.75 0.81 0.87 0.94 1.00

P(Blackfoot_River), unitless

0.00 0.25 0.50 0.75 1.00

RANDOM 1

0.0003 0.0240 0.0478 0.0715 0.0953

IRfish, kg/d
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Assumption:  Ffish,site, unitless Cell:  B15

 Beta distribution with parameters:
Alpha 7.8
Beta 0.87
Scale 1.00

Selected range is from 0 to 1.00
Mean value in simulation was 0.90
Correlated with:

1-EF, d/yr  (C17) -0.50
IRfish, kg/d  (B14) 0.71

Assumption:  CSe,fish,background,mean:  transformed, mg/kg Cell:  C16

 Beta distribution with parameters:
Alpha 0.90
Beta 7.7
Scale 3.26

Selected range is from 0 to 3.26
Mean value in simulation was 0.34
Back-transformation:  xi = xi,T + 0.140

Assumption:  1-EF, d/yr Cell:  C17

 Lognormal distribution with parameters:
5% - tile 15.25
50% - tile 30.5

Selected range is from 0 to +Infinity
Mean value in simulation was 33.15
Correlated with:

Ffish,site, unitless  (B15) -0.50
Fbeef,site, unitless  (E18) -0.50

Assumption:  BW, kg Cell:  B19

 Lognormal distribution with parameters:
Mean 72
Standard deviation 14.0

Selected range is from 0 to +Infinity
Mean value in simulation was 72
Correlated with:

ADISe,diet:  transformed, mg/d  (I29) 0.71
IRfish, kg/d  (B14) 0.50
IRbeef, kg/d  (E17) 0.71

0.52 0.64 0.76 0.88 1.00

Ffish,site, unitless

0.00 0.41 0.82 1.22 1.63

CSe,fish,bkg,mean:  transformd, mg/kg

8.62 33.46 58.30 83.14 107.98

1-EF, d/yr

39.7 61.2 82.8 104.4 126.0

BW, kg
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Assumption:  CSe,beef,site,pasture,1, mg/kg Cell:  E3

 Lognormal distribution with parameters:
Mean 2.5
Standard deviation 0.63

Selected range is from 0 to +Infinity
Mean value in simulation was 2.5

Assumption:  CSe,beef,site,pasture,2, mg/kg Cell:  E4

 Lognormal distribution with parameters:
Mean 2.5
Standard deviation 0.63

Selected range is from 0 to +Infinity
Mean value in simulation was 2.5

Assumption:  CSe,beef,site,pasture,3, mg/kg Cell:  E5

 Lognormal distribution with parameters:
Mean 2.5
Standard deviation 0.63

Selected range is from 0 to +Infinity
Mean value in simulation was 2.5

Assumption:  CSe,beef,site,pasture,4, mg/kg Cell:  E6

 Lognormal distribution with parameters:
Mean 2.5
Standard deviation 0.63

Selected range is from 0 to +Infinity
Mean value in simulation was 2.5

Assumption:  CSe,beef,site,pasture,5, mg/kg Cell:  E7

 Lognormal distribution with parameters:
Mean 2.5
Standard deviation 0.63

Selected range is from 0 to +Infinity
Mean value in simulation was 2.5

1.15 2.14 3.13 4.12 5.10

CSe,beef,site,pasture,1, mg/kg

1.15 2.14 3.13 4.12 5.10

CSe,beef,site,pasture,2, mg/kg

1.15 2.14 3.13 4.12 5.10

CSe,beef,site,pasture,3, mg/kg

1.15 2.14 3.13 4.12 5.10

CSe,beef,site,pasture,4, mg/kg

1.15 2.14 3.13 4.12 5.10

CSe,beef,site,pasture,5, mg/kg
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Assumption:  CSe,beef,site,pasture,6, mg/kg Cell:  E8

 Lognormal distribution with parameters:
Mean 2.5
Standard deviation 0.63

Selected range is from 0 to +Infinity
Mean value in simulation was 2.5

Assumption:  CSe,beef,site,pasture,7, mg/kg Cell:  E9

 Lognormal distribution with parameters:
Mean 2.5
Standard deviation 0.63

Selected range is from 0 to +Infinity
Mean value in simulation was 2.5

Assumption:  CSe,beef,site,pasture,8, mg/kg Cell:  E10

 Lognormal distribution with parameters:
Mean 2.5
Standard deviation 0.63

Selected range is from 0 to +Infinity
Mean value in simulation was 2.5

Assumption:  CSe,beef,site,pasture,9, mg/kg Cell:  E11

 Lognormal distribution with parameters:
Mean 2.5
Standard deviation 0.63

Selected range is from 0 to +Infinity
Mean value in simulation was 2.5

Assumption:  DT, d Cell:  E13

 Triangular distribution with parameters:
Minimum 0
Likeliest 150
Maximum 220

Selected range is from 0 to 220
Mean value in simulation was 123

1.15 2.14 3.13 4.12 5.10

CSe,beef,site,pasture,6, mg/kg

1.15 2.14 3.13 4.12 5.10

CSe,beef,site,pasture,7, mg/kg

1.15 2.14 3.13 4.12 5.10

CSe,beef,site,pasture,8, mg/kg

1.15 2.14 3.13 4.12 5.10

CSe,beef,site,pasture,9, mg/kg

0 55 110 165 220

DT, d
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Assumption:  BHLSe:  transformed, ln(d) Cell:  F14

 Uniform distribution with parameters:
Minimum 2.30
Maximum 5.70

Mean value in simulation was 4.0

Back-transformation:  xi = e
x
i,T

Assumption:  IRbeef, kg/d Cell:  E17

 Lognormal distribution with parameters:
Mean 0.063
Standard deviation 0.112

Selected range is from 0 to +Infinity
Mean value in simulation was 0.062
Correlated with:

BW, kg  (B19) 0.71
Fbeef,site, unitless  (E18) 0.50
ADISe,diet:  transformed, mg/d  (I29) 0.71

Assumption:  Fbeef,site, unitless Cell:  E18

 Beta distribution with parameters:
Alpha 0.86
Beta 16.0
Scale 1.00

Selected range is from 0 to 1.00
Mean value in simulation was 0.050
Correlated with:

1-EF, d/yr  (C17) -0.50
IRbeef, kg/d  (E17) 0.50

Assumption:  CSe,beef,background,mean:  transformed, mg/kg Cell:  F19

 Beta distribution with parameters:
Alpha 0.94
Beta 1.10
Scale 0.37

Selected range is from 0 to 0.37
Mean value in simulation was 0.172
Back-transformation:  xi = xi,T + 0.050

2.30 3.15 4.00 4.85 5.70

BHLSe:  transformed, ln(d)

0.001 0.278 0.556 0.833 1.110

IRbeef, kg/d

0.00 0.07 0.13 0.20 0.26

Fbeef,site, unitless

0.000 0.093 0.185 0.278 0.370

CSe,beef,bkg,mean:  transformd, mg/kg
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Assumption:  UFH,Se:  transformed, ln(unitless) Cell:  I25

 Uniform distribution with parameters:
Minimum -0.41 (=I23)
Maximum 1.39 (=I24)

Mean value in simulation was 0.49

Back-transformation:  xi = ex
i,T

Assumption:  ADISe,diet:  transformed, mg/d Cell:  I29

 Beta distribution with parameters:
Alpha 1.50
Beta 3.5
Scale 0.203

Selected range is from 0 to 0.203
Mean value in simulation was 0.061
Back-transformation:  xi = xi,T + 0.047
Correlated with:

BW, kg  (B19) 0.71
IRfish, kg/d  (B14) 0.71
IRbeef, kg/d  (E17) 0.71
ADISe,supplements:  transformed, mg/d  (I34) 0.50

-0.41 0.04 0.49 0.94 1.39

UFH,Se:  transformed, ln(unitless)

0.000 0.047 0.094 0.141 0.188

ADISe,diet:  transformed, mg/d
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Assumption:  P(supplements), unitless Cell:  H30

 Beta distribution with parameters:
Alpha 0.87
Beta 1.31
Scale 1.00

Selected range is from 0 to 1.00
Mean value in simulation was 0.40

Assumption:  RANDOM 2 Cell:  H31

 Uniform distribution with parameters:
Minimum 0
Maximum 1.00

Mean value in simulation was 0.50

Assumption:  P(Se_supplements), unitless Cell:  H32

 Uniform distribution with parameters:
Minimum 0
Maximum 1.00

Mean value in simulation was 0.50

Assumption:  RANDOM 3 Cell:  H33

 Uniform distribution with parameters:
Minimum 0
Maximum 1.00

Mean value in simulation was 0.50

Assumption:  ADISe,supplements:  transformed, mg/d Cell:  I34

 Beta distribution with parameters:
Alpha 0.46
Beta 1.40
Scale 0.3994

Selected range is from 0 to 0.3994
Mean value in simulation was 0.100
Back-transformation:  xi = xi,T + 0.00060
Correlated with:

ADISe,diet:  transformed, mg/d  (I29) 0.50
IRfish, kg/d  (B14) 0.50

0.00 0.25 0.50 0.75 1.00

P(supplements), unitless

0.00 0.25 0.50 0.75 1.00

RANDOM 2

0.00 0.25 0.50 0.75 1.00

P(Se supplements), unitless

0.00 0.25 0.50 0.75 1.00

RANDOM 3

0.0000 0.0999 0.1997 0.2996 0.3994

ADISe,supplements:  transformd, mg/d
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Sensitivity Analysis

Sensitivity Data
Input Variable

Incremental Cumulative
UFH,Se, unitless 64.0% 64.0%
ADISe,diet, mg/d 21.6% 85.6%
BW, kg 7.7% 93.3%
ADISe,supplements, mg/d 5.9% 99.2%
CSe,fish,site, mg/kg 0.2% 99.4%
Fbeef,site, unitless 0.2% 99.5%
IRfish, kg/d 0.2% 99.7%
CSe,beef,site,pasture, mg/kg 0.1% 99.8%
IRbeef, kg/d 0.1% 99.9%
CSe,fish,background,mean, mg/kg 0.0% 100.0%
Ffish,site, unitless 0.0% 100.0%
BHLSe, d 0.0% 100.0%
DT, d 0.0% 100.0%
CSe,beef,background,mean, mg/kg 0.0% 100.0%
1-EF, d/yr 0.0% 100.0%

Sensitivity Data
Input Variable

Incremental Cumulative
UFH,Se, unitless 62.5% 62.5%
ADISe,diet, mg/d 23.8% 86.3%
BW, kg 7.5% 93.9%
ADISe,supplements, mg/d 6.1% 100.0%

Sensitivity Data
Input Variable

Incremental Cumulative
UFH,Se, unitless 65.5% 65.5%
ADISe,diet, mg/d 26.8% 92.3%
BW, kg 7.7% 100.0%

HQSe,diet

Contribution to Uncertainty

HQSe,site

Contribution to Uncertainty

HQSe,background

Contribution to Uncertainty
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TABLE 4-1

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR EAST MILL CREEK - RED-WINGED BLACKBIRD
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.00084 9.3 3,461 3 0.364 3 1.1 0.014 0.00006 0.00001 1.1 3.0 0.4

Selenium 0.26 2.9 1,261 328 0.016 0.046 19.2 0.004 0.01828 0.0000032 19.2 0.8 24.0

Total HI: 24.4

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-2 

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR EAST MILL CREEK - SNIPE
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATION

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.00084 9.3 3,461 3 0.364 3 0.9 0.106 0.00005 0.00001 1.0 2.6 0.4

Selenium 0.26 2.9 1,261 328 0.016 0.046 88.3 0.033 0.01579 0.0000027 88.4 0.7 126.3

Total HI: 126.6

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-3

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR EAST MILL CREEK - MALLARD
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATION

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.00084 9.3 3,461 3 0.364 3 0.0030 0.000060 0.00000017 0.000000028 0.0030 1.50 0.0020

Selenium 0.26 2.9 1,261 328 0.016 0.046 0.029 0.000019 0.000051 0.0000000088 0.029 0.39 0.075

Total HI: 0.1

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-4

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR EAST MILL CREEK - MUSKRAT
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATION

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.00084 9.3 3,461 3 0.364 3 1.4 0.080 0.00008 0.00001 1.5 0.77 1.9

Selenium 0.26 2.9 1,261 328 0.016 0.046 6.8 0.025 0.02621 0.0000027 6.8 0.2 42.7

Total HI: 44.6

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-5

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR EAST MILL CREEK - MOOSE
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATION

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.00084 9.3 3,461 3 0.364 3 0.00050 0.0000061 0.000000088 0.0000000022 0.00051 0.16 0.0032

Selenium 0.26 2.9 1,261 328 0.016 0.046 0.0000069 0.0000019 0.000027 0.00000000067 0.000036 0.033 0.0011

Total HI: 0.004

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-6

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STOCK PONDS - RED-WINGED BLACKBIRD
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATION

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0052 130 3,461 18 0.364 47 14.6 0.197 0.00037 0.00014 14.8 3.0 4.9

Selenium 0.12 69 1,261 151 0.016 1.1 9.2 0.105 0.00844 0.00008 9.3 0.8 11.6

Total HI: 16.5

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-7

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STOCK PONDS - SNIPE
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATION

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0052 130 3,461 18 0.364 47 4.6 1.191 0.00025 0.00010 5.8 2.6 2.2

Selenium 0.12 69 1,261 151 0.016 1.1 32.6 0.632 0.00583 0.00005 33.3 0.7 47.5

Total HI: 49.8

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-8

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STOCK PONDS - MALLARD
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATION

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0052 130 3,461 18 0.364 47 0.022 0.00048 0.00000059 0.00000022 0.023 1.50 0.015

Selenium 0.12 69 1,261 151 0.016 1.1 0.0082 0.00025 0.000014 0.00000012 0.0084 0.39 0.022

Total HI: 0.04

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-9

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STOCK PONDS - MUSKRAT
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0052 130 3,461 18 0.364 47 18.9 1.117 0.00052 0.00012 20.0 0.77 26.0

Selenium 0.12 69 1,261 151 0.016 1.1 3.6 0.593 0.01210 0.00006 4.2 0.2 26.0

Total HI: 52.0

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-10

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STOCK PONDS - MOOSE
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0052 130 3,461 18 0.364 47 0.0035 0.000042 0.00000027 0.000000015 0.0035 0.16 0.022

Selenium 0.12 69 1,261 151 0.016 1.1 0.000082 0.000023 0.0000063 0.0000000080 0.00011 0.033 0.0033

Total HI: 0.03

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-11

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE TAILINGS PONDS - RED-WINGED BLACKBIRD
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0083 1.33 3,461 29 0.364 0.48 1.8 0.002 0.00058 0.0000015 1.8 3.0 0.6

Selenium 0.030 9 1,261 38 0.016 0.14 2.3 0.014 0.00211 0.000010 2.3 0.8 2.8

Total HI: 3.4

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bSediment samples were not collected from the Tailings Ponds; sediment concentrations were estimated from surface water concentrations based upon the sediment-water partition coefficient (Kd).
The highest Kd values reported in the literature (cadmium = 160; selenium = 300) were used.  Estimated values are in dry weight.
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-12

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE TAILINGS PONDS - SNIPE
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0083 1.33 3,461 29 0.364 0 7.7 0.015 0.00050 0.0000012 7.8 2.6 3.0

Selenium 0.030 9 1,261 38 0.016 0.1 10.2 0.103 0.00182 0.00001 10.3 0.7 14.7

Total HI: 17.7

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bSediment samples were not collected from the Tailings Ponds; sediment concentrations were estimated from surface water concentrations based upon the sediment-water partition coefficient (Kd).
The highest Kd values reported in the literature (cadmium = 160; selenium = 300) were used.  Estimated values are in dry weight.
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-13

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE TAILINGS PONDS - MALLARD
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0083 1.33 3,461 29 0.364 0.48 0.0084 0.000024 0.0000047 0.000000011 0.0084 1.5 0.0056

Selenium 0.030 9 1,261 38 0.016 0.14 0.010 0.00017 0.000017 0.000000078 0.010 0.39 0.026

Total HI: 0.03

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bSediment samples were not collected from the Tailings Ponds; sediment concentrations were estimated from surface water concentrations based upon the sediment-water partition coefficient (Kd).
The highest Kd values reported in the literature (cadmium = 160; selenium = 300) were used.  Estimated values are in dry weight.
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-14

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE TAILINGS PONDS - MUSKRAT
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0083 1.33 3,461 29 0.364 0 0.8 0.011 0.00084 0.0000012 0.8 0.77 1.0

Selenium 0.030 9 1,261 38 0.016 0.1 0.8 0.077 0.00302 0.00001 0.9 0.2 5.7

Total HI: 6.8

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bSediment samples were not collected from the Tailings Ponds; sediment concentrations were estimated from surface water concentrations based upon the sediment-water partition coefficient (Kd).
The highest Kd values reported in the literature (cadmium = 160; selenium = 300) were used.  Estimated values are in dry weight.
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-15

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE TAILINGS PONDS - MOOSE
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0083 1.33 3,461 29 0.364 0.48 0.00021 0.0000026 0.0000026 0.00000000092 0.00022 0.16 0.0014

Selenium 0.030 9 1,261 38 0.016 0.14 0.000064 0.000018 0.0000095 0.0000000063 0.000091 0.033 0.0028

Total HI: 0.004

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bSediment samples were not collected from the Tailings Ponds; sediment concentrations were estimated from surface water concentrations based upon the sediment-water partition coefficient (Kd).
The highest Kd values reported in the literature (cadmium = 160; selenium = 300) were used.  Estimated values are in dry weight.
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-16 

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR STATE LAND CREEK - RED-WINGED BLACKBIRD
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0035 10 3,461 12 0.364 4 1.7 0.015 0.00025 0.00001 1.8 3.0 0.6

Selenium 0.029 9.4 1,261 37 0.016 0.2 2.2 0.014 0.00204 0.00001 2.2 0.8 2.7

Total HI: 3.3

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-17

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STATE LAND CREEK - SNIPE
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0035 10 3,461 12 0.364 4 3.3 0.114 0.00021 0.00001 3.5 2.6 1.3

Selenium 0.029 9.4 1,261 37 0.016 0.2 9.9 0.108 0.00176 0.00001 10.0 0.7 14.2

Total HI: 15.6

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-18

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STATE LAND CREEK - MALLARD
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0035 10 3,461 12 0.364 4 0.0028 0.000046 0.00000049 0.000000022 0.0029 1.5 0.0019

Selenium 0.029 9.4 1,261 37 0.016 0.2 0.0024 0.000043 0.0000041 0.000000020 0.0024 0.39 0.0063

Total HI: 0.008

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-19

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STATE LAND CREEK - MUSKRAT
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0035 10 3,461 12 0.364 4 1.7 0.086 0.00035 0.00001 1.8 0.77 2.3

Selenium 0.029 9.4 1,261 37 0.016 0.2 0.8 0.081 0.00292 0.00001 0.9 0.2 5.6

Total HI: 7.9

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-20

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STATE LAND CREEK - MOOSE
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0035 10 3,461 12 0.364 4 0.00054 0.0000065 0.00000037 0.0000000023 0.00054 0.16 0.0034

Selenium 0.029 9.4 1,261 37 0.016 0.2 0.000022 0.0000061 0.0000031 0.0000000022 0.000031 0.033 0.0010

Total HI: 0.004

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-21

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE BLACKFOOT RIVER - RED-WINGED BLACKBIRD
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0041 4.6 3,461 14 0.364 2 1.3 0.007 0.00029 0.00001 1.3 3.0 0.4

Selenium 0.012 1.4 1,261 15 0.016 0.0 0.9 0.002 0.00084 0.0000015 0.9 0.8 1.1

Total HI: 1.6

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-22

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE BLACKFOOT RIVER - SNIPE
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0041 4.6 3,461 14 0.364 2 3.9 0.053 0.00025 0.0000043 3.9 2.6 1.5

Selenium 0.012 1.4 1,261 15 0.016 0.022 4.1 0.016 0.00073 0.0000013 4.1 0.7 5.8

Total HI: 7.4

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-23

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE BLACKFOOT RIVER - MALLARD
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0041 4.6 3,461 14 0.364 2 0.019 0.00021 0.0000058 0.00000010 0.019 1.5 0.012

Selenium 0.012 1.4 1,261 15 0.016 0.022 0.010 0.000064 0.000017 0.000000030 0.0098 0.39 0.025

Total HI: 0.04

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-24

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE BLACKFOOT RIVER - MUSKRAT
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0041 4.6 3,461 14 0.364 2 0.9 0.040 0.00041 0.0000043 1.0 0.77 1.3

Selenium 0.012 1.4 1,261 15 0.016 0.022 0.3 0.012 0.00121 0.0000013 0.3 0.2 2.1

Total HI: 3.4

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-25

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STOCK PONDS - MOOSE
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0041 4.6 3,461 14 0.364 2 0.0025 0.000030 0.0000043 0.000000011 0.0025 0.16 0.016

Selenium 0.012 1.4 1,261 15 0.016 0.022 0.000033 0.0000091 0.000013 0.0000000032 0.000055 0.033 0.0017

Total HI: 0.02

aBased on the maximum or 95% UCL of the mean concentration detected in site water.
bBased on the maximum or 95% UCL of the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-26

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR EAST MILL CREEK - RED-WINGED BLACKBIRD
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.00043 9.3 3,461 1 0.364 3 1.1 0.014 0.00003 0.00001 1.1 3.0 0.4

Selenium 0.17 2.9 1,261 214 0.016 0.046 12.5 0.004 0.01195 0.0000032 12.6 0.8 15.7

Total HI: 16.1

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-27

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR EAST MILL CREEK - SNIPE
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.00043 9.3 3,461 1 0.364 3 0.5 0.106 0.00003 0.00001 0.6 2.6 0.2

Selenium 0.17 2.9 1,261 214 0.016 0.0 57.8 0.033 0.01033 0.0000027 57.8 0.7 82.6

Total HI: 82.8

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-28

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR EAST MILL CREEK - MALLARD
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.00043 9.3 3,461 1 0.364 3 0.0028 0.000060 0.000000085 0.000000028 0.0029 1.5 0.0019

Selenium 0.17 2.9 1,261 214 0.016 0.046 0.019 0.000019 0.000034 0.0000000088 0.019 0.39 0.049

Total HI: 0.1

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-29

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR EAST MILL CREEK - MUSKRAT
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.00043 9.3 3,461 1 0.364 3 1.4 0.080 0.00004 0.00001 1.4 0.77 1.9

Selenium 0.17 2.9 1,261 214 0.016 0.046 4.4 0.025 0.01714 0.0000027 4.5 0.2 28.0

Total HI: 29.9

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-30

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR EAST MILL CREEK - MOOSE
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.00043 9.3 3,461 1 0.364 3 0.00050 0.0000061 0.000000045 0.0000000022 0.00051 0.16 0.0032

Selenium 0.17 2.9 1,261 214 0.016 0.046 0.0000069 0.0000019 0.000018 0.00000000067 0.000027 0.033 0.00081

Total HI: 0.004

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-31

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STOCK PONDS - RED-WINGED BLACKBIRD
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0028 49 3,461 10 0.364 18 5.7 0.074 0.00020 0.00005 5.7 3.0 1.9

Selenium 0.061 26 1,261 77 0.016 0.4 4.6 0.039 0.00429 0.00003 4.7 0.8 5.8

Total HI: 7.7

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-32

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STOCK PONDS - SNIPE
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0028 49 3,461 10 0.364 18 2.4 0.449 0.00014 0.00004 2.8 2.6 1.1

Selenium 0.061 26 1,261 77 0.016 0.4 16.6 0.238 0.00296 0.00002 16.8 0.7 24.0

Total HI: 25.1

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-33

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STOCK PONDS - MALLARD
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0028 49 3,461 10 0.364 18 0.0086 0.00018 0.00000032 0.000000085 0.0088 1.5 0.0059

Selenium 0.061 26 1,261 77 0.016 0.4 0.0041 0.000095 0.0000069 0.000000045 0.0042 0.39 0.011

Total HI: 0.02

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-34

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STOCK PONDS - MUSKRAT
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0028 49 3,461 10 0.364 18 7.2 0.421 0.00028 0.00005 7.6 0.77 9.9

Selenium 0.061 26 1,261 77 0.016 0.4 1.7 0.223 0.00615 0.00002 2.0 0.2 12.4

Total HI: 22.2

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-35

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STOCK PONDS - MOOSE
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0028 49 3,461 10 0.364 18 0.0013 0.000016 0.00000015 0.0000000057 0.0013 0.16 0.0083

Selenium 0.061 26 1,261 77 0.016 0.4 0.000031 0.0000085 0.0000032 0.0000000030 0.000042 0.033 0.0013

Total HI: 0.01

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-36 

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE TAILINGS PONDS - RED-WINGED BLACKBIRD
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.003 0.48 3,461 10 0.364 0.17 0.66 0.001 0.00021 0.00000053 0.66 3.0 0.22

Selenium 0.010 3.00 1,261 13 0.016 0.048 0.75 0.005 0.00070 0.0000033 0.76 0.80 0.94

Total HI: 1.2

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
The highest Kd values reported in the literature (cadmium = 160; selenium = 300) were used.  Estimated values are in dry weight.
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-37

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE TAILINGS PONDS - SNIPE
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.003 0.48 3,461 10 0.364 0.17 2.8 0.005 0.00018 0.00000045 2.8 2.6 1.1

Selenium 0.010 3.00 1,261 13 0.016 0.048 3.4 0.034 0.00061 0.0000028 3.4 0.7 4.9

Total HI: 6.0

aBased on the mean concentration detected in site water.
bSediment samples were not collected from the Tailings Ponds; sediment concentrations were estimated from surface water concentrations based upon the sediment-water partition coefficient (Kd).
The highest Kd values reported in the literature (cadmium = 160; selenium = 300) were used.  Estimated values are in dry weight.
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-38 

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE TAILINGS PONDS - MALLARD
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.003 0.48 3,461 10 0.364 0.17 0.0030 0.0000088 0.0000017 0.0000000041 0.0030 1.5 0.0020

Selenium 0.010 3.00 1,261 13 0.016 0.048 0.0033 0.000055 0.0000056 0.000000026 0.0034 0.4 0.0086

Total HI: 0.01

aBased on the mean concentration detected in site water.
bSediment samples were not collected from the Tailings Ponds; sediment concentrations were estimated from surface water concentrations based upon the sediment-water partition coefficient (Kd).
The highest Kd values reported in the literature (cadmium = 160; selenium = 300) were used.  Estimated values are in dry weight.
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-39

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE TAILINGS PONDS - MUSKRAT
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.003 0.48 3,461 10 0.364 0.17 0.3 0.004 0.00030 0.00000045 0.3 0.77 0.4

Selenium 0.010 3.00 1,261 13 0.016 0.048 0.3 0.026 0.00101 0.0000028 0.3 0.2 1.9

Total HI: 2.3

aBased on the mean concentration detected in site water.
bSediment samples were not collected from the Tailings Ponds; sediment concentrations were estimated from surface water concentrations based upon the sediment-water partition coefficient (Kd).
The highest Kd values reported in the literature (cadmium = 160; selenium = 300) were used.  Estimated values are in dry weight.
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-40

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE TAILINGS PONDS - MOOSE
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.003 0.48 3,461 10 0.364 0.17 0.000077 0.00000094 0.00000095 0.00000000033 0.000079 0.16 0.00050

Selenium 0.010 3.00 1,261 13 0.016 0.048 0.000021 0.0000059 0.0000032 0.0000000021 0.000030 0.033 0.00092

Total HI: 0.001

aBased on the mean concentration detected in site water.
bSediment samples were not collected from the Tailings Ponds; sediment concentrations were estimated from surface water concentrations based upon the sediment-water partition coefficient (Kd).
The highest Kd values reported in the literature (cadmium = 160; selenium = 300) were used.  Estimated values are in dry weight.
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-41

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR STATE LAND CREEK - RED-WINGED BLACKBIRD
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0031 10.00 3,461 11 0.364 4 1.7 0.015 0.00022 0.00001 1.7 3.0 0.6

Selenium 0.015 9.40 1,261 19 0.016 0.2 1.1 0.014 0.00105 0.00001 1.2 0.8 1.5

Total HI: 2.0

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-42

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STATE LAND CREEK - SNIPE
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0031 10.00 3,461 11 0.364 4 3.0 0.114 0.00019 0.00001 3.1 2.6 1.2

Selenium 0.015 9.40 1,261 19 0.016 0.2 5.1 0.108 0.00091 0.00001 5.2 0.7 7.4

Total HI: 8.6

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-43

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STATE LAND CREEK - MALLARD
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0031 10.00 3,461 11 0.364 4 0.0028 0.000046 0.00000044 0.000000022 0.0028 1.5 0.0019

Selenium 0.015 9.40 1,261 19 0.016 0.2 0.0013 0.000043 0.0000021 0.000000020 0.0013 0.4 0.0034

Total HI: 0.005

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-44

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STATE LAND CREEK - MUSKRAT
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0031 10.00 3,461 11 0.364 4 1.6 0.086 0.00031 0.00001 1.7 0.77 2.3

Selenium 0.015 9.40 1,261 19 0.016 0.2 0.4 0.081 0.00151 0.00001 0.5 0.2 3.3

Total HI: 5.6

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-45

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STATE LAND CREEK - MOOSE
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0031 10.00 3,461 11 0.364 4 0.00054 0.0000065 0.00000033 0.0000000023 0.00054 0.16 0.0034

Selenium 0.015 9.40 1,261 19 0.016 0.2 0.000022 0.0000061 0.0000016 0.0000000022 0.000030 0.033 0.00091

Total HI: 0.004

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-46

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE BLACKFOOT RIVER - RED-WINGED BLACKBIRD
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.003 3.5 3,461 10 0.364 1 1.0 0.005 0.00021 0.0000038 1.0 3.0 0.3

Selenium 0.0042 1.0 1,261 5 0.016 0.016 0.3 0.002 0.00030 0.0000011 0.3 0.8 0.4

Total HI: 0.7

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-47

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE BLACKFOOT RIVER - SNIPE
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.003 3.5 3,461 10 0.364 1 2.8 0.040 0.00018 0.0000033 2.9 2.6 1.1

Selenium 0.0042 1.0 1,261 5 0.016 0.016 1.4 0.011 0.00026 0.00000093 1.4 0.7 2.1

Total HI: 3.2

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-48

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE BLACKFOOT RIVER - MALLARD
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.003 3.5 3,461 10 0.364 1 0.014 0.00016 0.0000042 0.000000076 0.014 1.5 0.0093

Selenium 0.0042 1.0 1,261 5 0.016 0.016 0.0034 0.000046 0.0000059 0.000000022 0.0035 0.4 0.0090

Total HI: 0.02

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-49

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE BLACKFOOT RIVER - MUSKRAT
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.003 3.5 3,461 10 0.364 1 0.7 0.030 0.00030 0.0000033 0.7 0.77 1.0

Selenium 0.0042 1.0 1,261 5 0.016 0.016 0.1 0.009 0.00042 0.00000094 0.1 0.2 0.8

Total HI: 1.7

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-50

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE STOCK PONDS - MOOSE
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Water to Sediment to Dietary Sediment Water Total Toxicity

Water Sediment Aq Invert TCc Aq Invert Aq Flora TCe Aq Flora Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard
Concentrationa Concentrationb (kg dry sed/ Concentrationd (kg dry sed/ Concentrationf Doseg Doseh Dosei Dosej Dosek Valuel Quotientm

COPC (mg/L) (mg/kg) kg tissue-wet) (mg/kg) kg tissue-wet) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.003 3.5 3,461 10 0.364 1 0.0019 0.000023 0.0000032 0.0000000081 0.0019 0.16 0.012

Selenium 0.0042 1.0 1,261 5 0.016 0.016 0.000024 0.0000065 0.0000044 0.0000000023 0.000035 0.033 0.0010

Total HI: 0.013

aBased on the mean concentration detected in site water.
bBased on the mean concentration detected in site sediment (values are in dry weight).
cWater to aquatic invertebrate transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic invertebrate tissue (wet weight).
dConcentration of COPC in aquatic invertebrate tissue (values are in wet weight).
eSediment to aquatic flora transfer coefficient in units of kilograms sediment (dry weight) per kilograms aquatic flora tissue (wet weight).
fConcentration of COPC in aquatic invertebrates (values are in wet weight). 
gDaily dose from all dietary food items.
hDaily dose from incidental ingestion of sediment.
iDaily dose from water consumption.
jDaily dose from dermal contact with sediment or water.
kDaily dose from all exposure pathways.
lRefer to Table H-12 for derivation of ecological toxicity reference values.
mThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-51

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE WASTE ROCK DUMPS - SHEEP
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Dietary Soil Water Total Toxicity
Water Soil Vegetation Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard

Concentrationa Concentrationb Concentrationc Dosed Dosee Dosef Doseg Doseh Valuei Quotientj

COPC (mg/L) (mg/kg) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0052 100 5.2 0.1 0.010 0.00006 0.000004 0.1 0.27 0.5

Selenium 0.12 160 84 1.9 0.016 0.00133 0.00001 1.9 0.055 34.1

Total HI: 34.5

aBased on the maximum or 95% UCL of the mean concentration detected in Stock Ponds water.
bBased on the maximum or 95% UCL of the mean concentration detected in Waste Rock Dump soils (values are in dry weight).
cConcentration of COPC in vegetation (values are in wet weight). 
dDaily dose from all dietary food items.
eDaily dose from incidental ingestion of soil.
fDaily dose from water consumption.
gDaily dose from dermal contact with soil.
hDaily dose from all exposure pathways.
iRefer to Table H-12 for derivation of ecological toxicity reference values.
iThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-52

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE WASTE ROCK DUMPS - HORSES
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Dietary Soil Water Total Toxicity
Water Soil Vegetation Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard

Concentrationa Concentrationb Concentrationc Dosed Dosee Dosef Doseg Doseh Valuei Quotientj

COPC (mg/L) (mg/kg) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0052 100 5.2 0.1 0.008 0.00007 0.000003 0.1 0.16 0.6

Selenium 0.12 160 84 1.5 0.013 0.00162 0.0000046 1.5 0.033 46.3

Total HI: 46.9

aBased on the maximum or 95% UCL of the mean concentration detected in Stock Ponds water.
bBased on the maximum or 95% UCL of the mean concentration detected in Waste Rock Dump soils (values are in dry weight).
cConcentration of COPC in vegetation (values are in wet weight). 
dDaily dose from all dietary food items.
eDaily dose from incidental ingestion of soil.
fDaily dose from water consumption.
gDaily dose from dermal contact with soil.
hDaily dose from all exposure pathways.
iRefer to Table H-12 for derivation of ecological toxicity reference values.
iThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-53

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE WASTE ROCK DUMPS - CATTLE
ASSUMING UPPER BOUNDS EXPOSURE POINT CONCENTRATIONS

Dietary Soil Water Total Toxicity
Water Soil Vegetation Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard

Concentrationa Concentrationb Concentrationc Dosed Dosee Dosef Doseg Doseh Valuei Quotientj

COPC (mg/L) (mg/kg) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0052 100 5.2 0.1 0.008 0.00007 0.000003 0.1 0.16 0.6

Selenium 0.12 160 84 1.5 0.013 0.00162 0.0000046 1.5 0.033 46.3

Total HI: 46.9

aBased on the maximum or 95% UCL of the mean concentration detected in Stock Ponds water.
bBased on the maximum or 95% UCL of the mean concentration detected in Waste Rock Dump soils (values are in dry weight).
cConcentration of COPC in vegetation (values are in wet weight). 
dDaily dose from all dietary food items.
eDaily dose from incidental ingestion of soil.
fDaily dose from water consumption.
gDaily dose from dermal contact with soil.
hDaily dose from all exposure pathways.
iRefer to Table H-12 for derivation of ecological toxicity reference values.
iThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-54

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE WASTE ROCK DUMPS - SHEEP
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Dietary Soil Water Total Toxicity
Water Soil Vegetation Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard

Concentrationa Concentrationb Concentrationc Dosed Dosee Dosef Doseg Doseh Valuei Quotientj

COPC (mg/L) (mg/kg) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0028 41 1.9 0.042 0.004 0.00003 0.000002 0.046 0.27 0.2

Selenium 0.061 43 16 0.4 0.004 0.00067 0.0000016 0.4 0.055 6.5

Total HI: 6.7

aBased on the mean concentration detected in Stock Ponds water.
bBased on the mean concentration detected in Waste Rock Dump soils (values are in dry weight).
cConcentration of COPC in vegetation (values are in wet weight). 
dDaily dose from all dietary food items.
eDaily dose from incidental ingestion of soil.
fDaily dose from water consumption.
gDaily dose from dermal contact with soil.
hDaily dose from all exposure pathways.
iRefer to Table H-12 for derivation of ecological toxicity reference values.
iThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-55

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE WASTE ROCK DUMPS - HORSES
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Dietary Soil Water Total Toxicity
Water Soil Vegetation Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard

Concentrationa Concentrationb Concentrationc Dosed Dosee Dosef Doseg Doseh Valuei Quotientj

COPC (mg/L) (mg/kg) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0028 41 1.9 0.034 0.003 0.00004 0.000001 0.038 0.16 0.2

Selenium 0.061 43 16 0.3 0.003 0.00082 0.0000012 0.3 0.033 8.9

Total HI: 9.1

aBased on the mean concentration detected in Stock Ponds water.
bBased on the mean concentration detected in Waste Rock Dump soils (values are in dry weight).
cConcentration of COPC in vegetation (values are in wet weight). 
dDaily dose from all dietary food items.
eDaily dose from incidental ingestion of soil.
fDaily dose from water consumption.
gDaily dose from dermal contact with soil.
hDaily dose from all exposure pathways.
iRefer to Table H-12 for derivation of ecological toxicity reference values.
iThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter



TABLE 4-56

EXPOSURE DOSE AND HAZARD CALCULATIONS FOR THE WASTE ROCK DUMPS - CATTLE
ASSUMING MEAN EXPOSURE POINT CONCENTRATIONS

Dietary Soil Water Total Toxicity
Water Soil Vegetation Ingestion Ingestion Ingestion Dermal Exposure Reference Hazard

Concentrationa Concentrationb Concentrationc Dosed Dosee Dosef Doseg Doseh Valuei Quotientj

COPC (mg/L) (mg/kg) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (HQ)

Cadmium 0.0028 41 1.9 0.034 0.003 0.00004 0.000001 0.038 0.16 0.2

Selenium 0.061 43 16 0.3 0.003 0.00082 0.0000012 0.3 0.033 8.9

Total HI: 9.1

aBased on the mean concentration detected in Stock Ponds water.
bBased on the mean concentration detected in Waste Rock Dump soils (values are in dry weight).
cConcentration of COPC in vegetation (values are in wet weight). 
dDaily dose from all dietary food items.
eDaily dose from incidental ingestion of soil.
fDaily dose from water consumption.
gDaily dose from dermal contact with soil.
hDaily dose from all exposure pathways.
iRefer to Table H-12 for derivation of ecological toxicity reference values.
iThe hazard quotient is calculated as the total exposure dose divided by the toxicity reference value.

TC Transfer coefficient
HI Hazard index
HQ Hazard quotient
mg/kg Milligrams per kilogram
mg/kg-d Milligrams per kilogram per day
mg/L Milligrams per liter
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