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Report of Short-Term Toxicity of Whole Sediment to Chironomus dilutus  
 

Project IDs: 60147217-058-(056-058, 060) 
September 2010 

 
Sponsor and Laboratory Information 

 

Sponsor 

Coeur Alaska Inc. 
Kensington Mine 
3031 Clinton Drive 
Suite 202 
Juneau, Alaska 99801 

Project Officer Liz Flory (907) 364-2857 

Testing Facility 

AECOM Environment 
Fort Collins Environmental Toxicology Laboratory 
4303 West LaPorte Ave. 
Fort Collins, CO 80521 
Fax: (970) 490-2963 
State of Florida NELAP Laboratory ID: E87972 

Study Director David A. Pillard  (970) 416-0916, email: dave.pillard@aecom.com  
 

Test Information 
 

Test  Short-term chronic screening toxicity test of sediment 
Basis USEPA (2000) and ASTM (2006) 
Test Protocol CT3AK.TIE058.008 
Test Period September 24, 2010 @ 1230 to October 4, 2009 @ 1625  
Test Length 10 days 
Species Chironomus dilutus  
Test Material Whole sediment  

Sediment ID 

Sample ID AECOM Laboratory ID 
Johnson Creek 23991 

Lower Slate Creek 23997 
Middle Slate Creek 23995 

Sherman Creek 23993 
Control Sediments Silica Sand and Laboratory Formulated Sediment 

Overlying water 
Moderately hard reconstituted water prepared according to 
USEPA (2002), augmented with approximately 50 mg/L Cl- (as 
NaCl) 

Test Concentrations 0 (control) and 100% of each test sediment  
 

• Results described in this report apply only to the samples submitted to the laboratory 
and analyzed, as listed in the report 

 
• Test results comply with NELAC standards.  Reports are intended to be considered in 

their entirety; AECOM is not responsible for consequences arising from use of a 
partial report 

 
• This report contains 7 pages plus 3 appendices 
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Sediment Collection and Receipt 
 

Sample ID 
Collection Date and 

Time 
AECOM 

No. 
Date of Receipt 

Temp. at 
Arrival (°°°°C)a 

Johnson Creek 08/18/10 @ 1415  23991 08/26/10 11.0 

Lower Slate 
Creek 

08/11/10 @ 1700 23997 08/26/10 11.0 

Middle Slate 
Creek 

08/11/10 @ 1130 23995 08/26/10 11.0 

Sherman Creek 08/16/10 @ 1530 23993 08/26/10 11.0 
a Air temperature of cooler  
Note: See Appendix A for copies of chain of custody records 

  
Control Sediment 

 
The primary control sediment was silica sand, obtained from a local commercial supplier.  A 
second control sediment, with a smaller grain size and higher organic matter content, was 
prepared in the laboratory.  The composition of the formulated sediment is given in the following 
table (Kemble et al. 1999).  

 
Composition of Laboratory Formulated Sediment (Control)  

 
Material Source Pre-Treatment Weight (g) 
 Quartz 
Sand 

Unimin Corporation, 
Emmett, ID 

Rinsed with gentle mixing in deionized 
water until water ran clear.  Dried in oven. 

1242 

Silt/Clay 
(ASP400) 

Mozel, St. Louis, MO.  
Distributor = Englehardt 

None 219 

Dolomite 
Grey Rock Clay Center, 

Ft. Collins, CO. 
None 7.5 

-cellulose Sigma None 77.3 
Humic Acid Fluka None 0.15 

Total   1545.95 

 
 

Test Sediment Preparation  
Sample ID Date Homogenized Time Homogenized 

Johnson Creek 

September 23, 2010 

1012-1016 

Lower Slate Creek 1013-1018 

Middle Slate Creek 1032-1036 

Sherman Creek 1034-1043 
   

Before, during and after homogenization, debris (including sticks and other plant material) and 
large stones were removed from the sediment and discarded. Sherman Creek sediment was 
also passed through sieves (U.S. Standard 11.1 and 2 mm) to remove debris. 
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Test Conditions 
 

Test Type 
Static sediment with continuous replacement of overlying 

water 
Test Duration 10 days 
Overlying Water Delivery 
System 

Continuous renewal (flow-through) a 

Test Endpoints Survival, AFDWb per original and surviving organism 
Test Chambers 500 ml plastic beakers 
Test Sediment Volume 100 ml  
Overlying Water Volume 175 ml 
Replicates per Treatment 8 

Organisms per Replicate 10 
Test Temperature 23 ± 1°C 
Lighting Fluorescent, 16 hours light:8 hours dark 
Chamber Placement Randomized 
Test Sediment Renewal None 
Test Overlying Water 
Renewal 

Approximately two volume additions per test chamber per 
day 

a Continuous replacement via a drip system  
b Ash-Free Dry Weight  

 
 

Test Organism  
From the lot of Chironomus dilutus received for use in the test, 20 were collected, preserved, 
and used to determine head capsule widths.  The mean head capsule width of lot 10-031 was 
0.36 mm and the range was 0.18 to 0.52 mm.  Some of the organisms were slightly larger than 
the upper limit for third instar (0.45 mm).  However, all organisms were smaller than the lower 
limit for fourth instars according to the range given in USEPA (2000).  All organisms were, 
therefore, third instars.  

 
Species and Lot Number  Chironomus dilutus, Lot 10-031 
Age 3rd instar 
Source Aquatic BioSystems (ABS), Fort Collins, CO 

Overlying Water 
Moderately Hard Reconstituted Water with added chloride 
(51 mg/L) as NaCl, RW # 9662 

Reference Toxicant Testing 
Initiated September 24, 2010 using sodium chloride 
(NaCl) 
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TEST RESULTS 
 

Biological Data – Survival and Ash Free Dry Weights  
Sample ID 

 
Percent Survival 

 

Ash Free Dry Weight (mg) 

Per original 
organism 

Per surviving 
organism 

Sand Control 66.25 0.5834 0.8836 

Lab. Formulated Sediment 
Control 

70.00 0.8876 1.3018 

Johnson Creek 75.00 1.0098 1.4277 

Lower Slate Creek 82.50 0.7501 0.9169b 

Middle Slate Creek 80.00 0.6860b 0.8746b 

Sherman Creek 77.50 0.7758 1.1517 

Control Performance Acceptablea N/A N/A 
a The Sand Control did not meet the quality criterion for survival (70%).  Therefore, all statistical comparisons 
were made using the Formulated Sediment control.   
b Significantly lower weight compared to the Formulated Sediment control 
Note: See Appendix B for test data sheets  

 
Data Analysis  

All statistical comparisons were made against the Formulated Sediment control since the Sand 
Control did not meet the quality criterion for survival (70%). 
  

Biological 
Endpoint 

Comparisona Procedure 

Survival 

Normality Inspection  

Homogeneity of Variance Inspection  

Significant Reduction Relative to the 
Formulated Sediment Control 

Inspection  

Growth  
(AFDW per 

Original 
Organism) 

Normality Shapiro-Wilk's Test (=0.01) 

Homogeneity of Variance Bartlett’s Test (=0.01) 

Significant Reduction Relative to the 
Formulated Sediment Control  

Dunnett’s Test ( = 0.05) 

Growth 
(AFDW per 
Surviving 
Organism) 

Normality Shapiro-Wilk's Test (=0.01) 

Homogeneity of Variance Bartlett’s Test (=0.01) 

Significant Reduction Relative to the 
Formulated Sediment Control  

Steel’s Many-One Rank Test ( = 0.05) 

  a Using Toxstat Version 3.5 (WEST, Inc. and Gulley 1996) 
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Analytical Data 
 

Parameter 
Sample Identification 

Johnson Creek 
Lower Slate 

Creek 
Middle Slate 

Creek 
Sherman Creek 

Metals (mg/kg-dry)a 

Aluminum 17,400 17,800 22,300 18,100 
Chromium 35.9 37.5 J 45.0 J 37.4 

Zinc 126 1,920 2,140 126 
Arsenic 25.0 38.5 48.8 74.3 

Cadmium 0.454 34.8 32.0 0.424 
Copper 155 174 203 103 
Lead 16.4 13.6 16.6 18.7 
Nickel 32.7 152 168 38.7 

Selenium 0.296 J 6.00 8.70 0.585 
Silver 0.746 0.416 J 0.534 J 0.328 

Mercury 0.156 J 0.188 J 0.179 J 0.0757 J 

Particle Size (%)b 
Clay 18.0 32.0 28.0 7.0 
Sand 50.0 34.0 28.0 78.0 
Silt 32.0 34.0 44.0 15.0 

Texture Loam Clay Loam Clay Loam Loamy Sand 
Coarse Material (2 mm) 4.05 5.58 3.03 7.16 

TOC (%-dry)c 
7.86 17.6 18.9 3.10 

Acid Volatile Sulfide 
(umoles/g) 

2.08 9.90 5.79 1.93 
a Al, Cr, and Zn by SW-846 Method 6010B; As, Cd, Cu, Pb, Ni, Se and Ag by SW-846 Method 6020; Hg by SW-846 
7471B (USEPA 1986) 
b Particle size was determined using ASTM Method D422 and Modified ASA 15-5 
c TOC was determined using the Walkley Black Method 
J = The concentration was below the Reporting Limit but above the Method Detection Limit 
Note: See Appendix C for a copy of the report from the analytical laboratory (MSE-TA Analytical Laboratory, Butte, 
MT) 

 
 

Total and Total Volatile Solids 
 

Sample ID Percent Total Solidsa Percent Total Volatile Solidsb 

Johnson Creek 46.90 13.03 

Lower Slate Creek 16.78 30.12 

Middle Slate Creek 16.09 27.31 

Sherman Creek 66.60 3.87 
a Total solids were determined using Standard Methods 2540B (APHA 1998) 
b Total volatile solids were determined using Standard Methods 2540E (APHA 1998) 
All values are means of two analyzed samples 
Note: See Appendix B for data sheets (these parameters were determined at the AECOM/FCETL) 

 

 



AECOM Environment  60147217-058-(056-058, 060)  

AECOM Fort Collins Environmental Toxicology Laboratory          NELAC Accredited Page 6 of 7 

Physical and Chemical Data (Min/Max) 
 

Sample ID 
pH 

(units) 
DO 

(mg/L) 
Cond. 

(µµµµS/cm) 
Temp. 
(°C)a 

Ammonia 
as N 

(mg/L) 

Hardness 
(mg/L as 
CaCO3) 

Alkalinity 
(mg/L as 
CaCO3) 

Sand Control 7.7/8.2 5.6/6.9 458/617 22/25 <1.0/1.1 82/114 66/92 

Lab. Form. 
Sed. 

7.7/8.1 5.1/6.7 475/606 22/25 <1.0 86/132 67/114 

Johnson Creek 7.4/7.9 4.4/6.4 460/641 22/25 1.8/6.3 100/146 82/173 
Lower Slate 

Creek 
7.6/8.0 4.7/6.6 452/632 22/25 <1.0/1.6 98/152 77/136 

Middle Slate 
Creek 

7.7/8.0 5.0/6.6 456/652 22/25 1.2/2.0 98/172 86/150 

Sherman Creek 7.6/8.1 5.1/6.6 445/689 22/25 <1.0/1.8 90/154 69/125 
a Temperature in test chambers 

 
Reference Toxicant Test Results for C. dilutus 

 

Organism Lot 
Number 

Test Dates 96-Hour LC50 AECOM/FCETL Historical 95% 
Control Limits 

Low High 

10-031 09/24/10 to 9/28/10 4394 3570 6429 

Note: Values are expressed as mg/L chloride 
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Report of Short-Term Toxicity of Whole Sediment to Hyalella azteca  
 

Project IDs: 60147217-058-(050-055) 
September 2010 

 
Sponsor and Laboratory Information 

 

Sponsor 

Coeur Alaska Inc. 
Kensington Mine 
3031 Clinton Drive 
Suite 202 
Juneau, Alaska 99801 

Project Officer Liz Flory (907) 364-2857 

Testing Facility 

AECOM Environment 
Fort Collins Environmental Toxicology Laboratory 
4303 West LaPorte Ave. 
Fort Collins, CO 80521 
Fax: (970) 490-2963 
State of Florida NELAP Laboratory ID: E87972 

Study Director David A. Pillard  (970) 416-0916, ext. 310  dave.pillard@aecom.com 

 
Test Information 

 
Test  Short-term chronic screening toxicity test of sediment 
Basis USEPA (2000) and ASTM (2006) 
Test Protocol HA3AK.TIE058.007 
Test Period September 17, 2010 @ 1415 to September 27, 2010 @ 1630  
Test Length 10 days 
Species Hyalella azteca  
Test Material Whole sediment  

Sediment ID 

Sample ID AECOM Laboratory ID 
Johnson Creek 23991 

Lower Slate Creek 23997 
Middle Slate Creek 23995 

Sherman Creek 23993 
Control Sediments Silica Sand and Laboratory Formulated Sediment 

Overlying water 
Moderately hard reconst. water prepared according to USEPA 
(2002), augmented with approximately 50 mg/L Cl- (as NaCl) 

Test Concentrations 0 (control) and 100% of each test sediment  
 

• Results described in this report apply only to the samples submitted to the laboratory 
and analyzed, as listed in the report 

 
• Test results comply with NELAC standards.  Reports are intended to be considered in 

their entirety; AECOM is not responsible for consequences arising from use of a 
partial report 

 
• This report contains 7 pages plus 3 appendices 
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Sediment Collection and Receipt 
 

Sample ID 
Collection Date 

and Time 
AECOM No. Date of Receipt 

Temp. at 
Arrival (°°°°C)a 

Johnson Creek 08/18/10 @ 1415  23991 08/26/10 11.0 

Lower Slate Creek 08/11/10 @ 1700 23997 08/26/10 11.0 

Middle Slate Creek 08/11/10 @ 1130 23995 08/26/10 11.0 

Sherman Creek 08/16/10 @ 1530 23993 08/26/10 11.0 
a Air temperature of cooler 
Note: See Appendix A for copies of chain of custody records 

  
Control Sediment 

 
The primary control sediment was silica sand, obtained from a local commercial supplier.  A 
second control sediment, with a smaller grain size and higher organic matter content, was 
prepared in the laboratory.  The composition of the formulated sediment is given in the following 
table (Kemble et al. 1999).  

 
Composition of Laboratory Formulated Sediment (Control)  

 
Material Source Pre-Treatment Weight (g) 
 Quartz 
Sand 

Unimin Corporation, 
Emmett, ID 

Rinsed with gentle mixing in deionized 
water until water ran clear.  Dried in oven. 

1242 

Silt/Clay 
(ASP400) 

Mozel, St. Louis, MO.  
Distributor = Englehardt 

None 219 

Dolomite 
Grey Rock Clay Center, 

Ft. Collins, CO. 
None 7.5 

-cellulose Sigma None 77.3 
Humic Acid Fluka None 0.15 

Total   1545.95 

 
 
 

Test Sediment Preparation  
Sample ID Date Homogenized Time Homogenized 

Johnson Creek 

September 16, 2010 

1203-1210 

Lower Slate Creek 1210-1215 

Middle Slate Creek 1225-1233 

Sherman Creek 1217-1227   
Before, during and after homogenization, debris (including sticks and other plant material) and 
large stones were removed from the sediment and discarded. Sherman Creek sediment was 
also passed through sieves (U.S. Standard 11.1 and 2 mm) to remove debris.  
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Test Conditions 

 

Test Type 
Static sediment with continuous replacement of overlying 

water 
Test Duration 10 days 
Overlying Water Delivery 
System 

Continuous renewal (flow-through) a 

Test Endpoints Survival, dry weight per original and surviving organism 
Test Chambers 500 ml plastic beakers 
Test Sediment Volume 100 ml  
Overlying Water Volume 175 ml 
Replicates per Treatment 8 

Organisms per Replicate 10 
Test Temperature 23 ± 1°C  
Lighting Fluorescent, 16 hours light:8 hours dark 
Chamber Placement Randomized 
Test Sediment Renewal None 
Test Overlying Water 
Renewal 

Approximately two volume additions per test chamber per 
day 

a Continuous replacement via a drip system  

 
 

Test Organism  
 

Species and Lot Number  Hyalella azteca, FCETL Lot 10-030 
Age 8 – 10 days 
Size (pre-test wt.) 0.04196 mg/organism (mean) 
Source Aquatic BioSystems (ABS), Fort Collins, CO 

Overlying Water 
Moderately Hard Reconstituted Water with added chloride 
(52 mg/L) as NaCl, RW # 9656 

Reference Toxicant Testing 
Initiated September 17, 2010 using sodium chloride 
(NaCl) 
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TEST RESULTS 

 
Biological Data – Survival and Dry Weight  

Sample ID 
 

Percent Survivala 

 

Dry Weight (mg)  

Per original 
organism 

Per surviving 
organism 

Sand Control 100 0.150 0.150 

Lab. Formulated Sediment 
Control 

81.25 0.072 0.088 

Johnson Creek 91.25 0.119 0.131 

Lower Slate Creek 92.5 0.106 0.115 

Middle Slate Creek 90 0.106 0.117 

Sherman Creek 96.25 0.142 0.148 

Control Performance Acceptable Acceptable N/A 
a There was a statistically significant difference between the Sand control and the Formulated Sediment control for 
survival;  therefore, the Formulated Sediment control was used for all statistical comparisons. 
Note: See Appendix B for test data sheets  

 
Data Analysis 

 
For each test metric (survival, weight/original organism and weight/surviving organism), the 
Sand and Formulated Sediment controls were compared using a T-test. Because there was a 
significant (=0.05) difference between the two controls, all statistical comparisons were made 
against the Formulated Sediment control since the organic content of the Formulated Sediment 
is more reflective of the organic content of the test sediments. 
  

Biological 
Endpoint 

Comparisona Procedure 

Survival 

Normality Inspection  

Homogeneity of Variance Inspection  

Significant Reduction Relative to the 
Formulated Sediment Control 

Inspection  

Growth  
(Dry Wt. per 

Original 
Organism) 

Normality Inspection  

Homogeneity of Variance Inspection  

Significant Reduction Relative to the 
Formulated Sediment Control  

Inspection  

Growth 
(Dry Wt. per 

Surviving 
Organism) 

Normality Inspection  

Homogeneity of Variance Inspection  

Significant Reduction Relative to the 
Formulated Sediment Control  

Inspection  

  a Using Toxstat Version 3.5 (WEST, Inc. and Gulley 1996) 
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Analytical Data 
 

Parameter 
Sample Identification 

Johnson Creek 
Lower Slate 

Creek 
Middle Slate 

Creek 
Sherman Creek 

Metals (mg/kg-dry)a 

Aluminum 17,400 17,800 22,300 18,100 
Chromium 35.9 37.5 J 45.0 J 37.4 

Zinc 126 1,920 2,140 126 
Arsenic 25.0 38.5 48.8 74.3 

Cadmium 0.454 34.8 32.0 0.424 
Copper 155 174 203 103 
Lead 16.4 13.6 16.6 18.7 
Nickel 32.7 152 168 38.7 

Selenium 0.296 J 6.00 8.70 0.585 
Silver 0.746 0.416 J 0.534 J 0.328 

Mercury 0.156 J 0.188 J 0.179 J 0.0757 J 

Particle Size (%)b 
Clay 18.0 32.0 28.0 7.0 
Sand 50.0 34.0 28.0 78.0 
Silt 32.0 34.0 44.0 15.0 

Texture Loam Clay Loam Clay Loam Loamy Sand 
Coarse Material (2 mm) 4.05 5.58 3.03 7.16 

TOC (%-dry)c 
7.86 17.6 18.9 3.10 

Acid Volatile Sulfide 
(umoles/g) 

2.08 9.90 5.79 1.93 
a Al, Cr, and Zn by SW-846 Method 6010B; As, Cd, Cu, Pb, Ni, Se and Ag by SW-846 Method 6020; Hg by SW-846 
7471B (USEPA 1986) 
b Particle size was determined using ASTM Method D422 and Modified ASA 15-5 
c TOC was determined using the Walkley Black Method 
J = The concentration was below the Reporting Limit but above the Method Detection Limit 
Note: See Appendix C for a copy of the report from the analytical laboratory (MSE-TA Analytical Laboratory, Butte, 
MT) 

 
 

Total and Total Volatile Solids 
 

Sample ID Percent Total Solidsa Percent Total Volatile Solidsb 

Johnson Creek 46.90 13.03 

Lower Slate Creek 16.78 30.12 

Middle Slate Creek 16.09 27.31 

Sherman Creek 66.60 3.87 
a Total solids were determined using Standard Methods 2540B (APHA 1998) 
b Total volatile solids were determined using Standard Methods 2540E (APHA 1998) 
All values are means of two analyzed samples 
Note: See Appendix B for data sheets (these parameters were determined at the AECOM/FCETL) 
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Physical and Chemical Data (Min/Max) 
 

Sample ID 
pH 

(units) 
DO 

(mg/L) 
Cond. 

(µµµµS/cm) 
Temp. 
(°C)a 

Ammonia 
as N 

(mg/L) 

Hardness 
(mg/L as 
CaCO3) 

Alkalinity 
(mg/L as 
CaCO3) 

Sand Control 7.9/8.2 6.0/6.8 486/576 22/25 <1.0 90/104 70/78 
Lab. Form. 

Sed. 
7.8/8.1 5.4/6.6 497/607 22/25 <1.0 100/128 72/106 

Johnson Creek 7.5/7.8 5.0/6.4 461/559 22/25 1.1/>3.0 106/114 88/115 
Lower Slate 

Creek 
7.7/7.9 5.3/6.4 464/559 22/25 <1.0/1.6 122/136 97/109 

Middle Slate 
Creek 

7.8/7.9 5.3/6.2 463/538 22/25 <1.0/1.6 110/120 88/100 

Sherman Creek 7.7/8.0 5.7/6.3 445/536 22/25 <1.0 104/106 67/80 
a Temperature in test chambers 
b Conductivity was not measured at test initiation  

 
Reference Toxicant Test Results for H. azteca 

 

Organism Lot 
Number 

Test Dates 96-Hour LC50 AECOM/FCETL Historical 95% 
Control Limits 

Low High 

10-030 09/17/10 to 09/21/10 1521 991 3207 

Note: Values are expressed as mg/L chloride 
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APPENDIX 2: BENTHIC INVERTEBRATE DATA 
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Appendix 2: Benthic Invertebrates collected in 2010. 
Slate Creek 
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Johnson Creek 
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Sherman Reach 1 samples. 
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Sherman Reach 2 samples 
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Sweeny Reach 1 
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Sweeny Reach 2 
 

 



 
 

 
 
 
 

APPENDIX 3A: ADFG FISH RESOURCE PERMIT 
(SF2010-209, Resident Fish Survey) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
 
 
 

APPENDIX 3B: FISH HABITAT DIMENSIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 3b: Dimensions of each habitat unit. 
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APPENDIX 3C: RESIDENT FISH SURVEY DATA  
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 Appendix 3c: Resident fish survey data – fish counts per habitat unit. 
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Upper Slate cont. 
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Middle Johnson 
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Middle Sherman cont. 
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Upper Sherman 

 



 xii 

Upper Sherman cont. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 

APPENDIX 3D: FISH LENGTH & WEIGHT DATA 
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Appendix 3d: Total length, weight and condition factor (K) for resident fish in 2010 
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APPENDIX 4A: ADFG FISH RESOURCE PERMIT 
(SF2010-068; fry counts) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
 

 
 

 
APPENDIX 5: WEEKLY SALMON COUNTS 
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Appendix 5: Weekly salmon counts for Sherman, Johnson and Slate in 2010. 
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