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

Project IDs: 60225262-058-(075-080)
 
November 2011
 

Sponsor and Laboratory Information 

Sponsor 

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

Project Officer Kevin Eppers (907) 523-3328 

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 Rami B. Naddy, Ph.D. (970) 416-0916 email: rami.naddy@aecom.com 
Report Author Christina Needham (970) 416-0916 email: christina.needham@aecom.com 

Test Information 

Test Short-term chronic screening toxicity test of sediment 
Basis USEPA (2000) and ASTM (2009) 

Test Period November 18, 2011 @ 0930-1200 and 1445 to 
November 28, 2011 @ 0915-1140 

Test Length 10 days 
Species Chironomus dilutus 
Test Material Whole sediment 

Sediment ID 

Sample ID AECOM Laboratory ID 
Inlet Upper Slate 25192 
Lower Sherman 25193 

Middle Slate 25194 
Lower Slate 25195 

Lower Johnson 25196 
Middle Sherman 25197 

Control Sediments Laboratory Formulated Sediment and Silica Sand 

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 8 pages plus 3 appendices 
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AECOM Environment 60225262-058-(075-080) 

Sediment Collection and Receipt 

Sample ID Collection Date 
and Time AECOM No. Date of Receipt Temp. at 

Arrival (°C)a 

Inlet Upper Slate 10/06/11 @ 1200 25192 10/11/11 3.4 

Lower Sherman 10/04/11 @ 1200 25193 10/11/11 3.4 

Middle Slate 10/03/11 @ 1200 b 25194 10/11/11 3.4 

Lower Slate 10/03/11 @ 1200 25195 10/11/11 3.4 

Lower Johnson 10/03/11 @ 1200 25196 10/11/11 3.4 

Middle Sherman 10/04/11 @ 1200 25197 10/11/11 3.4 
a Air temperature of cooler 
b Sample collection was started on 9/26/11 but due to weather constraints had to be completed on 10/03/11. 
Note: See Appendix A for copies of chain of custody records 

Control Sediment 

The primary control sediment was a laboratory formulated sediment with a smaller grain size 
and higher organic matter content than the secondary control (silica sand, obtained from a local 
commercial supplier).  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 

α-cellulose Sigma None 77.3 
Humic Acid Fluka None 0.15 

Total 1545.95 
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AECOM Environment 60225262-058-(075-080) 

Test Sediment Preparation 

Sample ID Date Homogenized Time Homogenized 

Formulated Sediment (Cont.) 0938-0941 
Inlet Upper Slate 1012-1016 
Lower Sherman 1020-1023 

Middle Slate November 17, 2011 1000-1003 
Lower Slate 1031-1034 

Lower Johnson 0955-0959 
Middle Sherman 1021-1024 

Sand (Cont.) November 18, 2011 1425-1428 

Before, during and after homogenization, debris (including sticks and other plant material) and 
large stones were removed from the sediment and discarded. 

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 glass beakers 
Test Sediment Volume 100 ml 
Overlying Water Volume 175 ml 
Replicates per Treatment 8c 

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 
c Due to insufficient sediment volume, the Middle Slate treatment and Sand control had only 6 replicates. 
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AECOM Environment 60225262-058-(075-080) 

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 11-028 was 
0.41 mm and the range was 0.35 to 0.56 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 11-028 
Age 3rd instar 
Source Aquatic BioSystems (ABS), Fort Collins, CO 

Overlying Water Moderately Hard Reconstituted Water with added chloride 
(49 mg/L) as NaCl, RW # 10096 

Reference Toxicant Testing Initiated November 17, 2011 using sodium chloride (NaCl) 

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 75.0 0.566 0.769 

Formulated Sediment 75.0 0.874 1.186 

Inlet Upper Slate 61.2 0.644 a 1.054 

Lower Sherman 58.8 0.631 a 1.120 

Middle Slate 78.3 0.718 0.926a 

Lower Slate 60.0 0.749 1.256 

Lower Johnson 75.0 0.836 1.170 

Middle Sherman 55.0 b 0.649 1.167 
a Statistically significant reduction in AFDW relative to the formulated sediment control using Toxstat Version 3.5 

(WEST, Inc. and Gulley 1996)

b Statistically significant reduction in survival relative to the formulated sediment control using Toxstat Version 3.5 

(WEST, Inc. and Gulley 1996).  This treatment was excluded from statistical analysis of AFDW.
 
Note: See Appendix B for test data sheets.
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AECOM Environment 60225262-058-(075-080) 

Analytical Data 

Parameter 
Sample Identification 

Inlet Upper 
Slate 

Lower Slate 
Creek 

Middle Slate 
Creek 

Middle 
Sherman Creek Lower Sherman Lower Johnson 

Metals (mg/kg-dry)a 

Aluminum 22,500 13,600 20,100 19,000 18,200 13,100 
Chromium 127 29.4 29.5 43.4 46.2 31.5 

Zinc 130 220 1,360 120 110 93.3 
Arsenic 17.9 16.2 30.0 55.7 28.9 16.2 

Cadmium 0.722 1.46 20.9 0.175 0.389 0.238 
Copper 53.4 56.7 88.4 97.1 94.0 73.1 
Lead 3.37 7.79 8.50 17.3 6.70 9.76 
Nickel 87.5 47.4 143 44.0 45.9 27.3 

Selenium 0.809 0.720 1.41 ND ND ND 
Silver 0.120 J 0.134 J 0.233 J 0.633 0.137 J 0.164 J 

Mercury ND 0.0502 J 0.0692 J ND ND ND 
Particle Size (%)b 

Clay 4.0 2.0 10.0 2.0 2.0 2.0 
Sand 94.0 94.0 86.0 96.0 96.0 96.0 
Silt 2.0 4.0 4.0 2.0 2.0 2.0 

Texture Sand Sand Loamy Sand Sand Sand Sand 
Coarse Material (2 mm) ND 0.44 1.65 0.22 0.11 ND 

TOC (%-dry) c 5.46 2.04 11.0 1.17 0.54 0.89 
Acid Volatile Sulfide 
(umoles/g) 1.39 ND ND 1.01 1.50 ND 
a Al, As, Cd, Cr, Cu, Pb, Ni, Se, Ag and Zn 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
 
ND = Not Detected at the Method Detection Limit (MDL)
 
Note: See Appendix C for a copy of the report from the analytical laboratory (MSE Analytical Laboratory, Butte, MT)
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AECOM Environment 60225262-058-(075-080) 

Total and Total Volatile Solids 

Sample ID Percent Total Solidsa Percent Total Volatile Solidsb 

Inlet Upper Slate 72.10 4.12 

Lower Sherman 73.15 2.75 

Middle Slate 60.17 7.81 

Lower Slate 78.00 3.38 

Lower Johnson 74.28 2.01 

Middle Sherman 72.45 2.82 
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 duplicate analyses
 
Note: See Appendix C for data sheets (these parameters were determined at the AECOM/FCETL)
 

Physical and Chemical Data (Min/Max) 

Sample ID pH 
(units) 

DO 
(mg/L) 

Cond. 
(µS/cm) 

Temp. 
(°C)a 

Ammonia 
as N 

(mg/L) 

Hardness 
(mg/L as 
CaCO3) 

Alkalinity 
(mg/L as 
CaCO3) 

Sand 7.8/8.1 5.2/6.7 550 22/23 <1.0 94 69 
Formulated Sediment 7.9/8.2 5.0/7.1 550/636 22/23 <1.0 102/128 72/100 

Inlet Upper Slate 7.8/8.2 5.2/6.8 506/650 22/23 <1.0/1.5 104/130 65/92 
Lower Sherman 7.8/8.2 5.3/6.8 523/587 22/23 <1.0 108/114 75/77 

Middle Slate Creek 7.7/8.1 4.6/6.6 613/699 22/24 <1.0/1.3 154/156 113/117 
Lower Slate 7.7/8.1 5.0/6.6 504/569 22/23 <1.0 104/108 61/70 

Lower Johnson 7.5/8.0 5.0/6.6 498/569 22/24 <1.0 94/106 56/64 
Middle Sherman 7.7/8.1 5.2/6.5 512/581 22/24 <1.0 104 68/70 

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 
11-028 11/17/11-11/21/11 3,251 3,081 6,568 

Note: Values are expressed as mg/L chloride 
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AECOM Environment 60225262-058-(075-080) 

References 

APHA. 1998. Standard Methods for the Examination of Water and Wastewater. Amer. Public 
Health Assoc., Amer. Water Works Assoc., Water Pollut. Control Fed., APHA, Washington, DC. 

ASTM. 2009.  Standard Test Method for Measuring the Toxicity of Sediment-Associated 
Contaminants with Fresh Water Invertebrates.  Method E 1706-05 In 2009 Annual Book of 
ASTM Standards, Section 11, Water and Environmental Technology, Volume 11.06, Biological 
Effects and Environmental Fate; Biotechnology. American Society of Testing and Materials. 
West Conshohocken, PA. 

Kemble, N.E., F.J. Dwyer, C.G. Ingersoll, T.D. Dawson, and T.J. Norberg-King.  1999. 
Tolerance of Freshwater Test Organisms to Formulated Sediments for Use as Control Materials 
in Whole-Sediment Toxicity Test. Environ. Toxicol. Chem. 18:222-230. 

USEPA.  1986. Test Methods for Evaluating Solid Waste. Third Edition. SW-846. 

USEPA. 2000.  Methods for Measuring the Toxicity and Bioaccumulation of Sediment-
associated Contaminants with Freshwater Invertebrates.  EPA/600/R-99/064. 

USEPA.  2002.  Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to 
Freshwater and Marine Organisms.  Fifth Edition.  EPA-821-R-02-012. 

WEST, Inc. and D.D. Gulley.  1996. Toxstat Version 3.5. Western EcoSystems Technology, 
Inc., Cheyenne, WY. 

AECOM Fort Collins Environmental Toxicology Laboratory    NELAC Accredited Page 7 of 8 





   
 

            

 
 

  
 

 
 


 


 

AECOM Environment 60225262-058-(075-080) 

APPENDIX A
 

Chain of Custody
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APPENDIX B
 

Data Sheets
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Test Type: Chronic, Static Renewal 

Overlying Water: Reconstituted Fresh Water (Smith et aI., 1997) (RW{!'~) Investigators: 

Sampling Date(s): .;1,.;:0/:;:3;;:/1,.:.1-",1",01",6/;,:1-,;1=:-:-c====:-;;;=::-I_O..:Uc.r.k"J...!.._':..:O:..':...'1c.<t:....___Sampling Time(s): 
FCETL Sample #(s): 25192,25193,25194,25195,25196,25197 

Test Initiation Daterrime: 11) IS\<' ~ 0930 - ;200 
TestTermination Daterrime: \l1g8~" @09\5-1I'i0 

Renewal Frequency: @ont. drip; 2+ vollday Feeding Freq: ..:d-=ai'-'Iy-,-___--,."...,,--Food TypelAmount: 1.5 ml of 4 giL Tetrafin TestTemp: 23 +1-1 deg C 
Test Chamber Capacity: 500 ml Test Soltn. Vol: 100 mL sed/175 mL H20 # Repl'sfTrtmnt 8 i to"

• 
Test Duration: -:-1;,-0.::da::oy.::s--;-:-:--:-_# Org.'s/Repl: ...:1.::0_-:--:;_7:":-:__Env. ChmbrlSath: 
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BIOLOGICAL DATA 	 C. di/utus' Chronic, Static Renewal 
oIosevvidi onS 'tYVJ..U (JYl.. t\ /2-& II 


Sediment Test Termination A B C 'D E F G H Remarks: 

Form Sed (Cont) # Surviving c., /10
".o# Observed Dead o 0 0 0 ". 0 \ 0 

# Not Found 'S.i 
Initials 

Inlet Upper Slate 	 #SurvivinQ 

# Observed Dea9-' . o (") 0 1"'.6 0 j 
 v 

.#.. Not Found / ... 
Initials ~ lit' 1V..eO /,," 

Lower Sherman 	 # Surviving "?J .4 3 L; in 

# Observed Dead ( 

# Not Found 

Initials 


Middle Slate # Surviving 

# Observed Dead o 

# Not Found ~'. 


Initials . , 

Lower Slate!" # Surviving 


# ObservedDead 
 o 
#-Not Found _'I J :3 .t: L""'I I 

. " 

Initials f-/W ,fu I <!I<}:<? (k-,' " 
. Lower.J~(1son #SurvivinQ ~ \ D 5" ::f. '$i7 ~ -=I- '., 01M> .P•• -=1-5/. 

-$",." . # Observed Dead o '0 j:J_ ..ll a f'o <b _Q~_ 

# Not Found 

Initials 


Middle Sherman 

.<~{~"·"~=-:;L=.~'===l·~~~~~f~;~·~~:n~ddtD~ea~d=1.·~!f'~~~=1~~<CC 	 ~~.t:!~,~\';:;-;~~'~~J,::;; (~~\l~...f.r::..J..s::::==11f2.~D~"~~<~~I'-..=+~Z~,:~.~~~~t~'~~~,~."'t'j'c.~t~~="'~"::~· c,,~~~~,,~~.~II 
a # Surviving t S j '1*;2 JB • 1,\ L" • ~5·1.· . 

# Observed Dead \ 0 r;) o· 0 h I>~ ~ . '\. 
# NotFound" I 9- '..}; i:2.. '\..,,> ." 

.. "\1'(+\'0.,1' ~ "'-' I~ oJ c.>.J I~ 
# Observed Dead 
# Not Found 

01# Surviving I I I I I I· /. I ~ I '.# Not Found •. 

rsurviving 

# Not Found 	 IiiI I I I 	 I"~l I 
Gcv "123\11 e.f. @D..l \\\"28\\\ wP (9 .l~ Il/-z.fi" wI> ~O) 1\"\11. [. t!i"i'- iI;"IY?-<t4ote'~ In.c),, hoi- (Our\\C.O or fWOI.U 
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ww 01100\01100\ 12-12

CHEMICALCHEMICAL DATADATA (Composite(Composite ofof OverlyingOverlying Water)Water) 	 C.C. di/utus'di/utus' Chronic,Chronic, StaticStatic RenewalRenewal ProjectProject 60225262-058-(g~~o60225262-058-(g~~o Wt'Wt' fr>2-0\fr>2-0\ II~lll2-~lll2-
ParameterParameter 	SedimentSediment DayDay 00 DayDay 11 DayDay 22 DayDay 33 DayDay 44 DayDay 55 DayDay 66 Day?Day? DavDav 88 DayDay 99 DayDay 1010 DayDay MeterMeter DateDate TimeTime InitialsInitials 
DissolvedDissolved FonmFonm SedSed (Cont)(Cont) 'l.'l. ii .t.;t..t.;t. b."b." 15,15, 'i'i (0.0::;(0.0::; ,0,0 5:'2.5:'2. 5.65.6 I>.SI>.S !>.'!>.' "','"',' 00 '5'5 ,dIBI..,dIBI.. 0'11)&0'11)& cCcC 
OxygenOxygen InletInlet UpperUpper SlateSlate £&.8£&.8 b.1b.1 b.b. 88 ~,o~,o 55 <~<~ 1515 ,2..,2.. '5".)'5".) q,q, ~~ S.S. '8'8 50.,50., 10,10, ..,.., 11 55 tlllqiutlllqiu \"1:1.0\"1:1.0 1212 
(mg/l)(mg/l) LowerLower ShermanSherman iP.iP. 88 ~~ 00 fd.fd. 15".15". '0'0 5:..55:..5 (0,(0, 00 5'.35'.3 ;;.;;. bb b.:.tb.:.t :>.:>. bb ~~ ,, '3'3 22 5'5' H{z,rllH{z,rll O~If;O~If; "1<."1<. 

MiddleMiddle SlateSlate 1&>,;:7.1&>,;:7. S'.bS'.b 5.05.0 J,loJ,lo ::l.::l. ii 15·,.315·,.3 "i."i. 1"1" 5.5. QQ 5.5. :: ;;,;;, \\ 't't CoCo ,n,n 33 .5.5 11 <..\/1\<..\/1\ 100.')100.') \'\ct"\'\ct" 
LowerLower SlateSlate 

LowerLower JohnsonJohnson 
MiddleMiddle ShenmanShenman ~~ i6i6 '' 2.2. ~~.... to.to. s:s: 33 10.10. ~~ $'.$'. JJ <.0.'-\<.0.'-\ 66 55 'l!t4/"'l!t4/" i~~"i~~" "?"? 

15,15, CoCo i.5,i.5, 1.1. 5:,"5:," :;,<-j:;,<-j 1<1< 0.1'0.1' 5."f5."f kk lDlD ••,, 77 55 \1\1 {"5'..{"5'.. Cq;cCq;c 1111 

oo 
oo 	 1010 Z;Z; \\/1."\\/1." l\l\ Ico5Ico5 WW 
oo 

rremprremp 

(deg(deg C)C) 	 LowerShenmanLowerShenman ~,.~,. 2.32.3 '1-7..'1-7.. 2.'11.,'-12.'11.,'-1 2..9>2..9> <..<.. z..z.. 1313 2.2..2.2.. 2,2,.......... z.z.z.z. 22 O'nO'n itit zoi"zoi" tlql~tlql~ 1<1< 
MiddleSlate~:l.MiddleSlate~:l. 2.'t.2.'t. 2:32:3 z.~z.~ ,'",'" 2~2~ 'Z..'Z.. Lf~Lf~ !.3!.3 '"'" 1:.31:.3 7..l..<7..l..< Zz.Zz. 3J1""b5'\3J1""b5'\ \\~lln\\~lln 1106:'01106:'0 ~~ 
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oo 
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pHpH 	 FormForm SedSed (Cont)(Cont) ~,;;;l~,;;;l <;t.\:><;t.\:> 71.071.0 I'lI'l ,\,\ I"'.TI"'.T "I,';"I,'; \1'.0\1'.0 KOKO '5!.'5!. \\ <;{.n<;{.n .l).l) 00 iipiip II\lS\'II\lS\' \I\I 0<16'50<16'5 eUeU 
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LowerLower JohnsonJohnson R.OR.O 7.h7.h I,.I,. ,, .'1..'1. .,..,. '-1'-1 1,/".5".5 1,/ .,., <;(<;( './'./ '' .0.0 55 110110 hiZ2hiZ2:7i1:7i1 I,3SCI,3SC l\\t'l\\t' 
MiddleMiddle ShenmanShenman EE II 7,17,1 1.'1<1.'1< <f,.D<f,.D f"'-;f"'-; ,,1,,1",,",",,", l.~l.~ .,., '.'. OfOf '1,7'1,7 .1.:.1.: 66 itoito IIII lY(tlY(t lOOtll lOOt ..:..: 

00 \oW\\oW\ 1,111,11 Y>.OY>.O 'b,O'b,O It.It. tltl (),\J(),\J ,.,. '1'1 "" l.l?l.l? ~~ ~i~i ~~ 1."11."1 •• I·I· .0.0 77 ibib 'JI"lSlll'JI"lSlll O'1.'3UO'1.'3U ~~ 
00 88 \'0\'0 11\11\ WI\WI\ O~60O~60 l'l' 
00 99 U.U. IiIi <lill<lill Oq~~Oq~~ Y.Y. 

ReplicateReplicate 	 AA i>i> cc DD _E_E FF c:.IA'c:.IA' ¥-.¥-. ;r.;r. IAft"IAft" r.r. jj P'"P'" CC 1010 \\0\\0 1\\1\\ f7.~f7.~ (~(~ II-!'lASII-!'lAS ""*-""*-

IlwIlw lllIBl"lllIBl" EE ®® CAlCAl 00 :>.W:lAI?-:>.W:lAI?- CCt--t-

~~ "-"- nl"2.binl"2.bi 66 8)~8)~ 2-/22-/2 II<-II<- \..~\..~ 2~2~ 



PCtt)e. ..2... 0 {:- 2(. 

cu 0,\'00h':l. 

&1\', I>rW d3>JjI2...
OVERLYING WATER CHARACTERIZATION C. di/utus' Chronic, Static Renewal Project No. 60225262-058-(8SSe8S6)<!i

0"+'5-<:80 

.sfcm) ; (m!lfL as t;at;USj I.' (mgll as 

I Day 10 Day 0 Day 10 Day 0 Day 10. Day 0 Day" Day? Day 1 

Form Sed (Cont) 6:'>io lOt. 1;;1.8 "11.. IOU ~i.O I .:: I.e "t.O "Ll 
Inlet Lipper Slate io'-i L\U LtC 
Lower to % ~I·O L.' 

, Slate i5'i l'5io Iii \'\3 41.0 <i J 
Lower Slate io' I () 8 bi -=!-O <:.LD "'i·O 
Lower 'I' \ ()In 5 b Lo'-\ t:.L<> <\ . () 

~8i "1 ... 1 
55(\ <.1.0 

ITime: 0'100 1~"6 0'100 12;l.O 0'100 W~ .I"ou r.32>O 1G>Z \(a'10 
i 1<..It:>. k. '"V 1< J :') -.: ~ r;;,\,>,A\,) 



?O(je. Je...O~2:k 
OJ 0\\00\\2

DAILY TESTING LOG C. dilulus' Chronic, Static Renewal Project No. 60225262-058-(e6<§"~6~ 1'7/1 J2
~-OOO 

Day-1 . Sediment Homogenized @ 0<'\ '-I 5 -1035 
Overlying water added to chambers @ I \ '3 0 InitialslDate: 11\ \ . IT II 

Day 0 
Test organisms added to chambers @ClqZO-i~ 
~ TO 5alId (5. i '1'-\5 Feeding: @153(0) Initials/Date: '~8\11 

Day 1 Bath CT - 2.'1.2. ·c Range - 'Z.. 3._ \) _ 'V-I. i!! "C Feeding: i500 "f Initials/Date: 1': 

tl ftc([ l\ 

Day 2 BathCT-L4 , '2.....c, Range - z.. 3, g _ 2.'-1. i.1 t Feeding: \.:;0';;- flf Initials/Date: -i" 
\\1<.0{ II 

.

Day 3 Bath CT - 2.. '-\.() 6e,. Range - Z.3:'3 - Z'1 •'6 .. C. Feeding: i/,,30 0.) Initials/Date: I'd
\\ /2.I( \\o.terl'll \"'IQ 'J'Vl1. ...I +0 ~uJ.ol 10\\':).. ~ "'\000"''' ' 

Day 4 Bath C~ QIi ,DOe" Range - ;J8.4 - '0/ 4,Y C G Feeding: nOd )<1..1 Initials/Date: ~ 

'II)~lll 

Day 5 Bath CT- ~~1.Y·C Range- 'd.3.o-~\..\..~ '(, Feeding: Initials/Date: 

\\9~¥b \\\.)0\\\ 

Day 6 Bath CT- Range - Feeding: . Initials/Date:l..~.io"c. '2..).\) - 11-\. <6 °c -~1l'W 1
~ \\l2"\/ \\ 

Day? Bath CT- z.~. ,+6.0 Range - 2:l;.0 _'2JJ:> .Z~e., Feeding: 1((J&d l;? Initials/Date: ~ 
. \\l2Si \\ 

Day8 Bath CT- 2.),'-1 "(.. Range - -z.:~, 0 - '1...;;'.8 • (.., Feeding: \ 530 "¥- Initials/Date: 
~ 

111'2.('1 h 
Day 9 Bath. CT- .' Range - Feeding: Initials/Date:2..'),-\ \,., z.:!>,Q ' 2:;'. ~ '" t?'b::l ~ ~ 

O"'orNh"lo" 1-1.".0 Sou':''-'\' ...1 ~(l 'S<.w <I: tOil "I \'\~1i \\ 
Day 10 Bath CT"" .:23.<0 • c... Range - ::2.$.0 - Q. 3,8·(.. Feeding: InitialslDate:No\"oe W 

"I~!H 



'Po.ee.3:... 0(' 2:.\L 
w 0\\\1<>\\:1. 

LengthIWldth of Objects Using a Micrometer 

Project/Study Number: bO:;l.;l.:5~fo!l ~ O(",PJ~/,?~5.:..~ ProJect Name: ('Ap. ,,.. 

a 
Study Initiation Date: 1\\ I~ \ \ \ Species: C. Ai \,,\-us 

Source of Organisms: I).-p,<; OrganIsm Batch@: II ~{\'2R 

Collected by: (J.) Date Collected: \\1 \ 8 \ 1 I 

Analyzed by: 0 . ..1 Date Analyzed: 1;),,\ o~lll 

Specimen Magnl'. #of Length of One Total (mm) Remarks 

Number SQuaree Square (mm) , 


S c'I IOf1 )( .::J (\. (')'+ o <1,~C: 

:J. 100'>( to (l .ll<J.n 


3 Il1l'lv 5 o.:o,r, 0 


1.\ I(mY 5.S 0, '385 

.'5 ' \CJ(,))( (;, O.'1~ 

!o 100)( S O.<')nO 

1- \OOK 8 O. S(A(\ 


8 \M)( 5 C.3<;0 


g \1'1('\ X 5'-.0 Cl.3R5 


\0 10(')')( .;J
DC 0.385 


\\ 1(0)( Co 0.4:.\0 


\:;l. \00',( 'S 0.350 


\ZJ ((''OJ( , (" C.'-\ao 

Il\ \ (1('\\{ (0 O.'-\~O 

C:'\S \ OflV :;) O .. '1flO 

\(0 \('XiV 1- o.4<=ta 
<' 

,'1- I(\CW' :J 0.356 


\8 I()(')'/ & 0.5(00 


\0, 1m\{ ,~,5 0.385 

;).Q I(')(')Y' 5.S 0.385 

Total ,Q\, ........ 8, \:;/0 


Mean Il'lI~I\I.l"I.
• 

I, 
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=\\Bh~=\\Bh~ 
TESTTEST ORGANISMORGANISM DRYDRY WEIGHTWEIGHT ANDAND ASH-FREEASH-FREE DRYDRY WEIGHTWEIGHT (AFDW)(AFDW) (\1\.(\1\. ""-clh~ll2.""-clh~ll2. 

o~o~ProiectProiect No:No: {n('}~"'''{n('}~"''' ai,,,,ai,,,, -11138.-11138. 	 ;3-;3- TARE:TARE: Date/time:Date/time: \~lo6111\~lo6111 @.ll'?o@.ll'?o Analyst:Analyst: ww DriedDried inin OvenOven ## ...;....-...;....- fromfrom Date:#ITime:Date:#ITime: 1'5001'500 

(ij(ij 
 OvenOven 'C:'C: 100-<)100-<) 00 toto Date:Date: Time:Time: 09"'-509"'-5 

~~es:<~hl.-O""IT'l"-5~~es:<~hl.-O""IT'l"-5 di\utl:E)di\utl:E) DRYDRY GROSS:GROSS: Date/time:Date/time: I~I~ Ilo\II@IOISIlo\II@IOIS Analyst:Analyst: eueu 
aa atchatch No.:No.: IIII -I'l<;l..<l-I'l<;l..<l AshedAshed inin FurnaceFurnace fromfrom Date::Date:: Time:Time: 11601160 

FurnaceFurnace 'C:'C: 200200 toto Date:Date: '''''''' "" Time:Time: '''to'''to ..AnalyticalAnalytical BalanceBalance 10:10: So-rt.tt.\So-rt.tt.\ ASHEDASHED GROSS:GROSS: Date/time:Date/time: 1~\I"'\"el\lXH?oOtl1~\I"'\"el\lXH?oOtl Analyst:Analyst: ww 

BoatBoat TreatmentTreatment RepRep IndicateIndicate meanmean weightweight isis DryDry WeightWeight oror ~~ (Circle(Circle one)one) 

No.No. 


TareTare DryDry GrossGross DryDry NetNet AdjustedAdjusted AshedAshed AFDWAFDW No.No. ofof MeanMean WI.WI. perper MeanMean WI.WI. No.No. MeanMean WI.WI. perper MeanMean WI.WI. 

WeightWeight (g)(g) WeightWeight (g)(g) WeightWeight (g)(g) DryDry GrossGross (g)(g) OriginalOriginal OriginalOriginal perper ofof Surv.Surv. SurvivingSurviving perper 


NetNet WeightWeight WeightWeight (Il)(Il) Org.Org. OrganismOrganism TreatmentTreatment Org.Org. OrganismOrganism TreatmentTreatment 

AA BB (B-A)(B-A) (g)(g)11 (D)(D) (B-D)(B-D) (mg)(mg) (mg)(mg) (mg)(mg) (mg)(mg) 


(Original)(Original) (Survivinal(Survivinal 


ScmdII Scmd ~~ I.QS+Co(PI.QS+Co(P IIII PAPA 
AA 

10'30'10'30' O.O. 1."1'10111."1'1011 0,00<.1'1-"10,00<.1'1-"1 	 gg 
.. ~~ GG iJ.,;).o'J.80iJ.,;).o'J.80 ;I.;I. ;lOqlD"I-;lOqlD"I- ODf>ldlODf>ldl .... ;>;> ••:;)0:;)0O(O?O(O? oo .OO(),oc,.OO(),oc, 	 9...9... 

J,_J,_33 c.c. 1.85<'50"11.85<'50"1 II ,, .",,1."1«,.",,1."1«, 1,88'1"':11,88'1"':1 0,00'1'01-0,00'1'01- c::;c::; 

DD"I"I ~,'J,;;!80lS~,'J,;;!80lS a.:>.3'flta.:>.3'flt II ~.AAq?'8~.AAq?'8 O,Q05'tQO,Q05'tQ crcr 88 


55 1:.1:. ;)"d.15::.>.8;)"d.15::.>.8 ~,""~,"" .,..,,,.,..,,, 1(,.1(,. {Jtl{Jtl (cc{(cc{ <J.<J. !l.;>'1!l.;>'1 !n~,!n~, \\ (J.(J. QI1',c"qQI1',c"q ~~ 


:t:t ff ::1.0:'1\08::1.0:'1\08 I.l.I.l. '.I'Y'.I'Y......:;UI:;UI g..0'?,?'"?,,,>g..0'?,?'"?,,,> II(j(j .00.00 ~"l.(n~"l.(n -:t-:t 

88 fur",fur", I'PAI'PA 9.9.'"'" :;1.:;19..11:;1.:;19..11 ';),';),<1,859"';),';),<1,859" 0,I)ICoq80,I)ICoq8 ~.X).e:>q~.X).e:>q lo.olo?i)lo.olo?i) 99 

qq 'p,'p, 1.9Y?,S;;l1.9Y?,S;;l II.II.%b>'t()%b>'t() )) .0':>'1.0':>'1 >I>I 1'('1'1'5:"'::>1'('1'1'5:"'::> In.'''''''''''In.''''''''''' ~~ 


c..c..1010 ~.9.15LI3~.9.15LI3 ~.~. ?:l.'1"f0?:l.'1"f0 10.01'l?3-10.01'l?3- :;l.~a\e3:;l.~a\e3 0.001-81-0.001-81- &>&> 


DD 	 1...01...011 B.~3\(o8\\ B.~3\(o8 .".~t.J·?Jlo8.".~t.J·?Jlo8 D,OllObOD,OllObO ;1.-:1.">"1'1;1.-:1.">"1'1 II O.OOR~,,"O.OOR~,," 


I~I~ E.E. i\i\ .3'50>5:r.3'50>5:r :I.:I. aa1';\1';\"10"10 111.,,(!iR3111.,,(!iR3 I·JI·J 0.1.1'''\"0.1.1'''\" (J(J .1\\1'18.1\\1'18 88 


1313 'f'f ;I,;I, 1''1-9511''1-951 8.1910"18.1910"1 b.0115~b.0115~ ~.18~q5~.18~q5 la.Do1-l;;!'la.Do1-l;;!' 	 f.cf.c 

1,-\1,-\ ~~ a..a.. :?I''f:?I''f Ii-Ii- i;J,:loH'lw!>i;J,:loH'lw!> 0.0114("0.0114(" b.:,t;)'I(n/nb.:,t;)'I(n/n oo ..(l()(P9(l()(P9 1-1- "1"1 

AA 


BlankBlank .;1·35:1.13.;1·35:1.13 ,.1.35;;110,.1.35;;110 -- 0.000.00 Ii'llIi'll ........ ~.3'j?'l3~.3'j?'l3 to.oooo?'to.oooo?' 

8383 wdwd 11\\"11\\"
aa11 AddAdd inin weightweight lossloss ofof blankblank boat.boat. ifif appropriate.appropriate. (1)(1) cucu l~t'JIIIl~t'JIII ItIt 

@<J.)o:>\o,"\\;l.o.('@<J.)o:>\o,"\\;l.o.(' 
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Cu 1\8\1" 
TEST ORGANISM DRY WEIGHT AND ASH-FREE DRY WEIGHT (AFDW) OJI, 	Mvo~\ V3lr2.. 

t:wes9,Proiect No: (,n".,<~,.~ -058 .. . TARE: Date/time: I.?-In"d I @.I\'b~ Analyst: cJ.J Dried in Oven # Q from Date:=,Time: 150Q 
@ Oven 'G: \&::3..9 to Date:-. . ITime: e.9 ~":) 

~~es: C.hlral"'r'nllS dl\\l'WS DRY GROSS: Date/time: 1-:J.\1-o\II@IO:3C> Analyst: W 
a atch No.: 11-"'''1'1 Ashed in Furnace from Date:~ Time: \\~ 

Furnace 'G: ~ to Date:~. Time: ' ....00 
Analytical Balance 10: So.c+'" J ASHED GROSS: Date/time: I~\H'\.. <!l ll00-1'l.0nalyst: c.>-> 

Boat Treatment Rep Indicate mean weight is DrvWeJllht or (Gircle one) 

No. 


Tare Dry Gross Dry Net Adjusted Ashed AFDW No. of Mean WI. per Mean WI. No. Mean WI. per Mean WI. 

Weight (g) Weight (g) Weight (g) Dry Gross (g) Original Original per of Surv. Surviving per 


Net Weight Weight (g) Org. Organism Treatment Org. Organism Treatment 
A B (B-A) _ (g)' (D) (B-D) (mg) (mg) (mg) (mg) 

(Oriainal) 	 (Surviving) 

15 	 I-J;."w, ""'A 1-1- .ll.;;>.90R;l ;).·305'10; 1<l,0 1410 ~ ;I..~9<-;l.R O.(')Oql'1- 10 

• Ie" II,..,I,'\' A I.%'181 I. '1'1-584 10.()IIO"" 1.<\1nF<,,<o 0.C\,),'I5,9 	 to 
.	 .. \1- u~ \3 ';\,:;1.9-&,',15 1:l.."'(')II~:' (j, ;).·~~530 " .C1,..," 195 S 

18 C :;\.;;>'3(08"1 I~·l'-\~~. ,,,,.0111:7- 'J..~'-\oH ''''''1"+ -'+ 

19 D a,II'-\<oO 1;;'.lll..oq (') O,OOIo;~O do.\\<-BI 0,004!o'l c:; 
• Q.o E .?, '.~'t<o(o;). 1~,""!'1r.;,.R 0.0091t. ;J."~""I' R {;, 	 1
o F I. tn-3r.,,,\ II. 5lEII<- I 10, I,R"r(,,~?' () ,o,,".,,~ 	 ls>• ;ll .. ;)'B, <?, .8:H'!i- 1,8:>,8<\ 1 h,(\I"" II. 831,.<0 0,001-1,,\ 1

~3 1-\ ;!,OlqO'"l a.o&'8'.551(\,00"\<;\ ~l.DR;},1 \ Cl ,()()(,,'I'-\ lo 

• 9'1 L"""er A O),.?:::l ')!l.R a· 1>'105Cn a.oI5~ ;;1,3'3;;11.\[" 0,00$10 8 


Oten-ron
• )5 P, ;1..'301"15 :l..'~1 'I \ q O.ClI't.;;l4 9.,7>10';<2, O.OMlIoCn 8 
c. ~'?~$}O 

~.• a(o ~ •;n.. LU";l, ,O~'TfnR l:l , 0.00'1 ?oR 	 L\ 
o :H 0 1.9'808::J. .<IRR04 0, (lol-;;td. 1,,\8:'68 b.OO4l\r" 	 ~ 

B~nk 	 :;J.:;)'(o189 :l,~u\B9 (i, O),9-<-I'I-:l to '6DOOZ> 

(1)<>-> '''\ '11\ 1\ W () '-'fTe V\«n'll. n O\:9"~ ""'&I," \9",> re·'" hed ~" 11.\1:;\1\ -\'r<rro 1100 j-() 1~L\5 to ensu<e. 
, Add In weight loss of blank boat, If appropriate. 
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W 1\8\\-;).. 
TEST ORGANISM DRY WEIGHT AND ASH-FREE DRY WEIGHT (AFDW) o.,~: 1\i'-()\\!$jI2 

~IProject No: ,,,w,""..., -, ITARE: t:l111RIII <".11"" (') I : I'D Dried in Oven # 1L from Date:.!.i!ll!lll Time: \oco 
uven·C:~ to Date:~ Time:<Y'I:l5 

DRY GROSS: Date/time: \ ?-1i1l I II @ 1\\ a Analyst: cJJ~Norono~~Rt\\O~~,,; 11-, A_hed in Furnace from Date: Jime: 1100 
"" .___ ·C: .2iI.L to Date: S " Time:l~ '-10 

i Balance ID: '" _L$ ( ,,,uc;,, GROSS: Date/time: I?\I"'\II m" A,I,al,st: oJ 

.=Boat Treatment Rep Indicate mean weight is _Dry or (Circle or e) 
No. 

Tare Dry Gross Dry Net Adjusted Ashed AFDW No. of Mean WI. per Mean WI. No. Mean WI. per Mean WI. 
Weight (g) Weight (g) Weight (g) Dry Gross (g) Original Original per of Surv. Surviving per 

Net Weight Weight (g) Org. Organism Treatment Org. Organism Treatment 
A B (B·A) (g)' (D) (B·D) (mg) (mg) (mg)'~~~-I (S~vlng) 

I~ A 
\9® ;;)8' Ilrulex- I Ii. ;;I, l:l,~:ll~q 10,011£0'1 H\ 

® ~"I 
I U ." """ 11' o UI.l....I. a.~54'11\ 1(j.(')\O"~ b. ;),'\<180 16.00 ,jHI q L\ 

6b ?xl Ie, <') a.~\\A 10 I ... ,r" ,'" lo.o~ ~ 
® "'I 11-1 ;l.'~"'\~'" ~,'J."\"':I."t1",01"\"\"1 b." ....fl,"n 11'1 1 

IO~,~~\® lo?J IMIM.I .. 11\ I '1.:l.4!nf,1 I~. I, "'I>M'''', ~6'()E"7 'V 
S\o.\-e(A 13'-1 11'1 ). 1\.!<·iI::lgq 1c"OIO"lCo I.~ Ic;·ooqg.(', ~ 

.0, , " ,A ,00~ 105 k 1:J..oq IQ.?, I" 1;)'.o83"[) 10, 'D 
~ 1'0<0 ID . "'''''Obl 1\ 10' 1\. In S 
~ I'?>'l IE. 

.~~ II .,"', -.,. 10 .f1~'" II "" '0 
~ 109 IF iI.94':).(')8 I \ '~"lq 111,(\\0"1\ h "" ,,,,- 10 "", q 

.• ~<lo,~ "'-.-<:. (gIi! 140 11\ I I 10 .OIL\T~ \I' IQ.~ 
S\~ ,~~ I LII Is 1\ 10,01L\l.\q 1\ ,"R".,.,\ ID.on801 G 

.~~ , ~ 11Ig, Ir I I ",..1'.01'" 1(,),01(\1.\"1- II. q ">'1qR b '" ,"'" 2 
3 IA .~~ 

!l.dol.ltl\e ooeCJtcd '() rC$S .",taM
, Add in weight loss of blank boat, if appropriate. (!)CJ-.J '0.1111\11 1:. 

6IlU\k bIOI)\(. C.@(>.l 10"51\1 G. 
(j) C>J 17.110\11 ,\.Io\-1)S<d @euo:>\O:>I1<>- Cf
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ww I\B\\"J..I\B\\"J.. 
TESTTEST ORGANISMORGANISM DRYDRY WEIGHTWEIGHT ANDAND ASH-FREEASH-FREE DRYDRY WEIGHTWEIGHT (AFDW)(AFDW) c..\'hc..\'hMZ"MZ" "" 1313 112112 

-.<>,-.<>,

.",.",No:No: c.'.~c.'.~ I1rARE:I1rARE: :: I::>I::>1M1MII,,"e."e. \I\I "?11"?11 :: eLleLl DriedDried inin OvenOven ## LL fromfrom Date:~Date:~ Time:Time: \700\700 
~w~w Oven·C:~Oven·C:~ toto Date:llirhl.tITime:O'lGl"Date:llirhl.tITime:O'lGl" 

DRYDRY GROSS:GROSS: Date/time:Date/time: 1:J.\I"l>I,,@,\I"$o1:J.\I"l>I,,@,\I"$o Analyst:Analyst: ~~ ~~~~~~~~~~('~~m"'Om06('~~m"'Om06 d\d\ \IJtQ$'\IJtQ$',t,,t, .... :: \\'-09.&\\'-09.& 	 Aoh"Aoh" inin FurnaceFurnace fromfrom Date:Date: ,,....11\~I"\~I" Time:Time: \\ 100100 
FurnaceFurnace ·C:·C: .2liQ..2liQ. toto Date:~1Date:~1 Time:I(.,%Time:I(.,%....,,,.,,,. BalanceBalance ID:ID: boftboft ** \\ GROSS:GROSS: Date/time:Date/time: 1~11"\11~11"\1 A.1,g,y.,:A.1,g,y.,: OJOJ 

BoatBoat TreatmentTreatment RepRep IndicateIndicate meanmean weightweight isis DryDry oror 'V'V (Circle(Circle one)one) 
No.No. 

TareTare DryDry GrossGross DryDry NetNet AdjustedAdjusted AshedAshed AFDWAFDW No.No. ofof MeanMean WI.WI. perper MeanMean WI.WI. No.No. MeanMean WI.WI. perper MeanMean WI.WI. 
WeightWeight (g)(g) WeightWeight (g)(g) WeightWeight (g)(g) DryDry GrossGross (g)(g) OriginalOriginal OriginalOriginal perper ofof Surv.Surv. SurvivingSurviving perper 

NetNet WeightWeight WeightWeight (g)(g) Org.Org. OrganismOrganism TreatmentTreatment Org.Org. OrganismOrganism TreatmentTreatment 
AA BB (B-A)(B-A) (g)'(g)' (D)(D) (B-D)(B-D) (mg)(mg) (mg)(mg),, 

,(~?),(~?) 	 (m·gl(m·gl 

II~~ ........J~-?"J~-?"iiiiii It:»It:» L""""L"""" DDrr I:L)'I·.+:J..qI:L)'I·.+:J..q f1f1 .00:>,1..\.00:>,1..\ "">""-""- ""> 

SlClke.SlClke. 


~~ 4444 b.b.IE.IE. nn .e.e .... '"'" ".~"s;al.".~"s;al. oo ,(),() 1(ISS1(ISS 1.'}.",4Rq."1.'}.",4Rq." I~I~ """,')""",') V,V,(-(-	

@@ ..'\S'\S I:l.I:l.FF ,>,,>, ()() ,(),() \\ 'A'\1-5'\1-5 'A 	 II:1.:1. ::t5h::t5h '"'" '"'" 	 '''''''' 
®® 'ltD'ltD \,n.\,n.IGIG O,~'<ll~O,~'<ll~ IIII ...... .,."i.,."i.... '"'" .~.~	n.n. /'/' 

~~ 	 c.c.iAliAl 41-41- IHIH 1.8"1.8" ."'Q"~."'Q"~ 10,OIl".;Ilp10,OIl".;Ilp99 Q,DO'l;i.\1\1\ Q,DO'l;i.\ ifif 	 ~~"" 
(jf)(jf) '18'18 liltlilt "p"p1"1" lA-lA- ,qq'He0""""0"""" ,qq'He 10.01'-\7-7>10.01'-\7-7> 0,11,'18··'Ho11,'18··'Ho 0, eqeq 
@@ '1'1'1'1 ""1"'="""1"'=" '' IBIB :,l.I:l.la3:,l.I:l.la3 :;lol3"1'-10:;lol3"1'-10 I"I" ",", ""-:L""-:L 1:<./~q'l-A1:<./~q'l-A 0.01"1'1<09-0.01"1'1<09-	 1010 
~~ 5050 Ie.Ie. :1.1:;1.985:1.1:;1.985 '>.'>. 1<>-,,"""1<>-,,""" IdId ,IXH'1,IXH'1 I·,'1'1 I·, ,..,,'>,..,,'> II L\L\ qq0,0050."'>0,0050."'> (j)(j) !Z5'4!Z5'4 

,,@@ IIS:;l.S:;l. IDID ".". ,~,~ ~.~. Ci,,~?,\Ci,,~?,\ Ie.Ie. 00 Ilo"9-0Ilo"9-0 tl1:1.01.1-..10'11:1.01.1-..10'1 tl N'N' 1'11.1'11. 'J.'J. 	 88 
®® 155155 IIr:r: £1""'''£1""''' aa ,, I"I" 1\1\ IU,",IU,", 2.2. d'd' 0'<'0'<' 

"" 

,0",-'1,0",-'1 	

""1""1®® I<'oDI<'oD I~I~ -"-" '-',"",,-''-',"",,-' '3"1'3"1 I"IO.()II'2'?>IO.()II'2'?> I" -,-,Q,OQf>{o0Q,OQf>{o0 	

<€<€ 1(041(04 9.,9.,Ic~Ic~ I""I"" ao'l.ao'l. :I.:I. \q1.\oL\\q1.\oL\ 10,0\'i>'J.I10,0\'i>'J.I 1:,/,1:,/, '1'1	00 CJ7fCJ7f (p(p 

II?\~II?\~ I.I. \,\, q"'llq"'ll 5454 1010 	 11"",Ouf'>"",Ouf'> ·to·to .0000.0000 \\ 

@.~@.~ DCDC ;L..;L.. ~"'l'l~"'l'l ·0·0 ..WOOlWOOl 

@I@I Ia/S/IIIa/S/II e;e; ®®useuse 1>\0.01<1>\0.01< CC @@use.use. \::1.0-0"-\::1.0-0"-~~ ~~~~ r.r. WiWi l-\l-\ 1nt<.~V\1nt<.~V\ SS1.Crv11.Crv1 IfU6IfU6 11 1ovJ--1ovJ-- 00~~~~ 
,, AddAdd inin weightweight lossloss ofof blankblank boat,boat, ifif appropriate.appropriate. 

,,•• 	 @(.j@(.j 1:LIIID\rl1:LIIID\rl wpwp WW 00.\00.100.\00.1 I:>'I:>' ~~ \ll\.1-\ll\.1- (}.IJ-.V"\(}.IJ-.V"\ "1~"1~ a-""a-""~~ p~Q5p~Q5 



Page l8- of;t~ 
FCETL QA Form No.1 08 

Revision 0 
Effective 08/99. 

CAl \\8\1:>
TEST ORGANISM DRY WEIGHT AND ASH-FREE DRY WEIGHT (AFDW) al'\'; fl12.<>lh3h z. 

(C'lfj.~\
Project No: '.AM"~'.~.p,= " . TARE: Date/time: 121RI" @.II.~" Analvst: cO Dried in Oven # .::L from Date:~Time: 1<.'-\5 

<:lJ Oven ·C:!&:SO to Date. I Time:o'l?o 
DRY GROSS: Analyst: CJJ~~es: Ch\ rmCl1'lUB dilolos Date/time: I?II!>\ HetOOO 

atch No.: l\:n"F? Ashed in Furnace from Date:~\Time: 1100 
Furnace ·C: '560 to Date:~\Time:\"'~D 

Analytical Balance 10: ASHED GROSS: Date/time: 1"\ Ito \1001100"1 a5d\nalyst: O>.l 

-=. 

• 

Boat Treatment Rep Indicate mean weight is DrvWeillht or (Circle one) 
No. 

Tare Dry Gross Dry Net Adjusted Ashed AFDW No. of Mean Wt. per Mean Wt. No. Mean Wt. per Mean wt. 
Weight (g) Weight (g) Weight (g) Dry Gross (g) Original Original per of Surv. Surviving per 

A B (B·A) 
Net Weight 

(g)' 
Weight (g) 

(D) (B·D) 
Org. 

• 
Organism 

(mg) 
Treatment 
. (mg) 

Org. Organism 
(mg) 

Treatment 
(mg) 

jOriginal) . (Surviving) 

'36 L;c"\',.. • I~ I~. d..:)'O:>'l18 II. ~,~"l':}Bq In,"'\ I?"I q ep& 

• Co,
6:t 

M~JA ,,.. 

f:herftU(\ 
~ 

B 

~,I\.j·}l1'i Ia., 1~58") 1\ 

~,50'131- 1::l.,5'TOB't (\.I\Nn fi('\ 

::l,1'5085 o,0C> ',;00 

~,"lDloll'l- {J.OOI.!LlO 

Ir\. 

"\ 
• q 1'\ C ~, IQS'i"l a,~oq\"I (\.oI3'TO ~, ::10150 o·oo'H"q 1
• loa 10 II.cp,q'i::l, I.Q'1Q·n 11'(\I'5~c:, I\'''I''\'\''l 0.00"18 () <P 

• ~p, IE ;1, ern'lIo 9..0'1-99." 0,0101" ;,l,Cl'l"'L\~ O.OO~)8Lj q ~~O\e : 0'" • <S'Bl... wl<~ ol).(B",1 ~~o~clI" PIA ' 
1 ' 

D 	 :J."l I', f!- 1:l.02,"fSl ::l,Q'HIClR 0,01051- ;)..{JU"L\4 0, S 
3<05 Ie. 1:1.0,;1 I'-;C; a.G'?J5~3 6. (\ 1-::1 In R 1.,o'1'l-"J, o.OO't8'.1- '''i

4\ p, H :I. ~(oR81 'J.. 'l.l'l;;l.O4 o • 0 I 'tf.l,.,., b.::rHiO?, 1(1.(,0 'TO I 6 

p
IAI MIL I. <\''<080 NM 

\!.. 
Blank b. ·J,"':J.II .,;] • '3 5 "II';!. I'\tv\ 

, Add in weight loss of blank boat. if appropriate. 
(DMuI13/1Z, EJ @c.uO"\Oo.\l~C(' 
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Chironomus dilutus Ash·Free Dry Weight (AFDW) Detennination 

<:,1.) 01\13\12. 

G..fr; fn2,O, I (3/12. 

ITest Start Date: 

ITest 
. dilutus 

Test Material: 
Entered by: 

Boat # Treatment Rep 
Tare wt (dry) 

(g) 
Grosswt 
(dry)(g) 

Dry netwt 
(g) 

Dry 
I net 

wt(g) 

Ashed 
gross wt. 

(g) 
AFDW(g) 

Adjusted 
AFDW(g) 

Number 
original 

organisms 

Meanwt 
perorig 

(mg) 
AFDW 

Mean wt per 
treatment 
(oog) (mg) 

AFDW 

Number 
surviving 

Meanwt per 
surviving 

AFDW 

Meanwt. per 
treatment 

(surv) (mg) 
AFDW 

r----:1 
r------:

d 
=j
3
3 
~ 

Sand cont 

Form sed 

B 
C 

B 
C 

H 

1.98766 
2.20280 
1.88503 
2.22825 
2.21528 
2.03168 

2.2221 
1.94352 
2.21543 
2.23168 
2.3565, 
2.17951 
U171: 
2.29082 

1.99650 
2.20967 
1.89179 
2.234; 
2.=0 
2.03909 

2.23859 
1.95670 
2.22970 
2.24368 
2.37240 
'.19107 

2.22863 
2.30545 

0.00884 
0.00687 

~ 
0.00741 

0.01641 
0.01311 
0.0142, 
0.01200 
0.01583 
0.01156 
0.01146 
0.01463 

0.00887 
0.00690 
0.006, 
0.00655 
0.006951 
0.00744 

0.01651 
0.01321 
0.01430 
0.01203 
0.01586 
0.01159 
0.01149 
0.01466 

1.990 
2.20362 
1.88722 
2.22928 
2.21651 
2.03333 

2.22839 
1.94835 
2.22183 
2.23491 
2.36092 

2.22166 
2.29628 

. 00579 
0.00605 

.0045; 
1.00549 
.005691 
.005761 

I 
.010201 

0.008351 
.0078; 

0.00877 
.01148 
.0071: 

0.0069; 
.0091; 

.00579 
0.00605 

.0045; 
0.00549 

.~~.00 

.01020 
0.00835 

.0078; 
0.0087: 

.01148 
0.00712 

.~ 

. 1C 
10 
10 
9 

10 
10 

10 
10 
10 
10 
10 
10 
10 
10 

1.5790 

O~ 
1.5690 
0.5760 

1.0200 

~~ 
0.8770 
1.1480 
0.7120 
0.6970 
1.9170 

0.5660 

0.8741 

8 

6 
6 

6 

11 

'.7237 
0.7563 
1.9141 
0.6862 
'.711: 

0.8229 

1.1333 
1.0438 
1.311' 
1.461' 
1.4350 
1.1867 
1.995, 
1.9170 

0.769t 

.1856 

~ 
~ 

=i2s 

I 'vee'" I 

B 
C 
0 

IE 
IF 
IG 
IH 

1.96481 
2.29295 
2.23689 
2.11460 
2.37662 
1.87369 
1.~£777 
2.17904 

1.97584 
2.3011: 
2.24801 
2.12090 
2.38578 
1.88161 
1.83891 
2.08855 

0.01103 
0.00820 
0.01112 

.0063C 
1.00916 
.00792 

0.01t1' 
.00951 

0.01106 
0.00823 
0.0111: 
0.00633 
1.00919 
.00795 

0.0111; 
.00954 

1.96826 
2.29530 
2.2401· 
2.11621 
2.37918 
1.8762l 
1.83176 
2.08211 

.00758 
0.00585 
0.0078; 
0.00469 
0.006601 
0.00538 
0.0071: 
0.00644 

.00758 
0.00585 

.0078; 
0.00469 
0.006601 
0.00538 
0.0071: 
0.00644 

10 
10 
10 
10 
l' 
10 
l' 
10 

.758C 
0.5850 

.787C 
0.4690 
0.6600 
0.5380 
0.7150 
0.6440 

0.6445 6 
5 

5 

6 

6 

1.2633 
1.1700 
1.1243 
0.9380 
0.9429 
1.8967 
1.0214 
1. 73l 

1.053; 

~ 
~ 

t=!31 

IA 
IB 

0 
vllollllo'IE 

IF 
IG 
IH 

2.325281 
2.30195 
2.. 27462 
1.98082 
2.20960 
2.24436 
2.05894 
2.23133 

2.34056 
2.31919 
2.28230 
1.98804 
2.22129 
2.25490 
2.06611 
2.24627 

.01528 
0.01724 
1.00768 
.007Z 

0.01169 
.01054 

0..0071; 
.01494 

.01531 
0.01727 

.00771 

.00725 
0.011691 

.01054 
0.0071; 

.01494 

2.33246 
2.31053 
2.27802 
1.98358 
2.21489 
2.24980 
2.06105 
2.23840 

0.00811 
0.00866 
0.00428 
0.00446 
0.00640 
0.00511 
0.00506 
0.0078, 

0.00811 
0.00866 
0.00428 
0.00446 
0.00640 
0.00511 
0.00506 
0.0078, 

11 
10 
11 
10 
11 

11 
11 

0.8100 
0.8660 
0.4280 
0.4460 
0.6400 
0.5667 
0.5060 
0.7870 

1.6312 8 
8 
4 

6 
4 
6 

1.0125 
1.0825 
1.1700 
1.4867 
1.066; 
1.2750 
0.84331 
1.12431 

1.1201 

1 
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CC a \\L0,\ 1::2

Chironomus diJutus Ash-Free Dry Weight (AFDW) Detennination 
IlPr ; M-o lj ro i/2

Test Start Date: 11/18/2011 Test End 'Date: 11/28/2011 

Test Number(s): 60225262-058,l~)m Test Material: Sediment 
Species: C. diluius Entered by: Christina Needham 

Boat # Treatment Rep 
Tare wt (dry) 

(g) 
Grosswt 
(dry)(g) 

Dry netwt 
(g) 

Dryl net 

wt(g) 

Ashed 
gross wt 

(g) 
AFDW(g) 

Adjusted 
AFDW(g) 

Number 
original 

organisms 

Meanwt 
perorig 

(mg) 
MOW 

Mean wt per 
treatment 
(ong) (mg) 

MOW 

Number 
surviving 

Mean wt per 
surviving 

AFOW 

Mean wt per 
treatment 

(SUIV) (mg) 
AFOW 

33 fA 2~51 2.25712 0.01061 0.01061 2.2490 0.00805 0.00805 10 0.8050 0.7178 1.0062 0.92" 

~ IB 1.83289 0.01046 0.01046 1.82566 0.00723 0.00723 10 >.7230 0.8033 
35 
36 

Middle Slate Ie 2.>~ 1.95061 
2.09123 
1.95682 

0.00988 
0.00621 

0.00988 
0.00621 

2.08350 
1.9517; 

0.00773 
0.00505 

0.00773 
0.00505 

10 
10 

0= 
0.5050 

0.966' 
1.0100 

3~ IE 1.87730 1.8866' 0.0093' 0.00933 1.87948 0.00715 0.00715 10 0.7150 0.893, 
39 IF 1.94708 1.95799 0.01091 0.01091 1.9501: 0.00786 0.00786 10 0.78601 0.8733 

4C fA 1.75882 1.77355 0.01473 0.01473 1.76533 0.00822 0.00822 10 0.8220 0.7490 1.3700 1.2§.' 
41 
42 
43 
44 

Lower Slate 

B 
c 

E 

1.89632 ~~ 1.94627 
2.217291 2.22306 
2.24508 2.255961 

0.01449 
0.Q1Q47 
0.00571 
0.01088 

0.01449 
0.01047 
0.00571 
0.01088 

1.88831 
1.93998 

~ 

.00801 
0.00629 

.00343 

.00701 

.00801 
0.00629 

.00343 
0.00701 

10 
10 
10 
1C 

).8010 
0.6290 
).3430 
0.7010 

5 ~I 
1.4020 

~ 2.24060 2.255351 0.01475 0.01475 ).00878 ).00878 10 ).8780 1.2543 
46 G 1.87060 1.88371 0.0131' 0.0131' .~ .00795 .00795 10 .7950 1.1351 
47 H ~603 1.89229 0.01626 0.01626 0.00921 ).00921 9 1.0233 Jl 1.1512 

48 A 1.98055 1.99478 0.OH23 0.01423 1.98716 0.00762 0.00762 10 0.7620 0.8356 9 ).8467 1.1695 
49 

=I 
B 

D 

2.12133 
2.12985 
1.03561 
1.85798 

;~ 
2.05231 
1.87240 

0.01801 
0.00794 
0.01670 
).01442 

0.0180 
).00794 
0.01670 
).0144: 

2.1291 
2.13274 
2.04369 
1.86408 

O~
0.0050 
0.008621 
0.0083: 

.00962 
0.00505 
0.008621 

.008321 

1C 

10 
10 

).962C 
0.5611 
0.8620 
0.8320 

11 
4 

0.9620 
1.2625 
1.0775 
1.1886 

~ 2~066 2.07189 0.01123 1.06623 0.00566 0.005661 10 0.5660 0.8086 

~ G 
H 

2.15883 
2.2464: 

2.17404 
2.25918 ~ 

).01521 
0.01279 

2.16607 

=9 

0.0079, 
0.01129 

0.0079, 
0.01129 9 

0.8856 
1.2544 

6 
6 

1.3283 
1.881: 

3i108 I D 

2.14744 
1.56437 
21954, 
1.93442 

2.15585 
2.57081 
2.20919 
1.9491 

0.00841 
).00650 
1.0137C 
0.01535 

).00844 
0.00650 
).0137: 
0.015381 

2.15085 
2.5664~ 

2.2015C 
1.9419, 

0.00500 
0.00440 
0.00769 
0.00780 

0.00500 

~~078a1 
10 
10 
10 
11 

0.5000 
0.4400 
0.7690 
0.7800 

).6487 4 

~ 

1.2500 
1.1000 
1.098€ 
1.3000 

1.1671 

IE 2.06910 2. )7927 .0101~ .010201 2.' 7343 0.00584 0.00584 0.6489 5 1.1680 

~ IF 2.03751 2.04808 0.01Q57 0.010601 2.04244 0.00564 0.00564 10 0.5640 5 1280 

r G 
IH 

2.02 
~ 

2..~~ 
~ 
:.26189 

.01: 
0.0 

-0 ~ 
.~ 

.013681 
0.013231 

I 
I 

2.02736 

~_ 
2. 

. 
1. 

0.00781 

0.00701 

0i03 
0.1 10031 

0.00781 
00701 

~03 = 00001 

11 
11 

0.7870 
0.701> 6 1~ 



----------------------------------------------------------------------------

Toxstat Version 3.5, Study 
Coeur Alaska, Inc. 
c. dillJtus Chronic Study 
List Data for Survival 

016-080 
#60225262-058-(~63 e68) Page '0 of ~~ 

U-l \\'\\\~ 
0\1), MOlh 3hz... 

File: 058063s.dat Transform: NO TRANSFORMATION 
Number of Groups: 8 

GRP IDENTIFICATION REP VALUE TRANS VALUE 
--------------- ------------ ------------

1 Form Sed 1 0.9000 0.9000 
1 Form Sed 2 0.8000 0.8000 
1 Form Sed 3 0.6000 0.600D 
1 Form Sed 4 0.6000 0.6000 
1 Form Sed 5 0.8000 0.8000 
1 Form Sed 6 0.6000 0.6000 
1 Form Sed 7 0.7000 0.7000 
1 Form Sed 8 1.0000 1. 0000 
2 In. Upper Slate 1 0.6000 0.6000 
2 In. Upper Slate 2 0.5000 0.5000 
2 In. Upper Slate 3 0.7000 0.7000 
2 In. Upper Slate 4 0.5000 0.5000 
2 In. Upper Slate 5 0.7000 0.7000 
2 In. Upper Slate 6 0.6000 0.6000 
2 In. Upper Slate 7 0.7000 0.7000 
2 In. Upper Slate 8 0.6000 0.6000 
3 Lower Sherman 1 0.8000 0.8000 
3 Lower Sherman 2 0.8000 0.8000 
3 Lower Sherman 3 0.4000 0.4000 
3 Lower Sherman 4 0.3000 0.3000 
3 Lower Sherman 5 0.6000 0.6000 
3 Lower Sherman 6 0.5000 0.5000 
3 Lower Sherman 7 0.6000 0.6000 
3 Lower Sherman 8 0.7000 0.7000 
4 Middle Slate 1 0.8000 0.8000 
4 Middle Slate 2 0.9000 0.9000 
4 Middle Slate 3 0.8000 0.8000 
4 Middle Slate 4 0.5000 0.5000 
4 Middle Slate 5 0.8000 0.8000 
4 Middle Slate 6 0.9000 0.9000 
5 Lower Slate 1 0.6000 0.6000 
5 Lower Slate 2 0.6000 0.6000 
5 Lower Slate 3 0.5000 0.5000 
5 Lower Slate 4 0.3000 0.3000 
5 Lower Slate 5 0.5000 0.5000 
5 Lower Slate 6 0.7000 0.7000 
5 Lower Slate 7 0.7000 0.7000 
5 Lower Slate 8 0.9000 0.9000 
6 Lower Johnson 1 0.9000 0.9000 
6 Lower Johnson 2 1.0000 1. 0000 
6 Lower Johnson 3 0.5000 0.5000 
6 Lower Johnson 4 0.8000 0.8000 
6 Lower Johnson 5 0.7000 0.7000 
6 Lower Johnson 6 0.7000 0.7000 
6 Lower Johnson 7 0.7000 0.7000 
6 Lower Johnson 8 0.7000 0.7000 
7 Middle Sherman 1 0.4000 0.4000 
7 Middle Sherman 2 0.4000 0.4000 
7 Middle Sherman 3 0.7000 0.7000 
7 Middle Sherman 4 0.6000 0.6000 
7 Middle Sherman 5 0.5000 0.5000 
7 Middle Sherman 6 0.5000 0.5000 
7 Middle Sherman 7 0.7000 0.7000 
7 Middle Sherman 8 0.6000 0.6000 
8 Sand 1 0.8000 0.8000 
8 Sand 2 0.8000 0.8000 
8 Sand 3 0.5000 0.5000 
8 Sand 4 0.9000 0.9000 
8 Sand 5 0.8000 0.8000 
8 Sand 6 0.7000 0.7000 

(j)<.\l "". 0 ".\ \... <-I



---------------- -------------- ---------- ---------- ----------

O'l5-c>SO 
Toxstat Version 3.5, Study #60225262-058-~63 9~8) Page ~ of ~ 
Coeur Alaska, Inc. W \\'\\1'2.. 
C. dilutus Chronic Study 

Summary of Survival &'1\'. ~O~h31 1'2.. 


Title: 60225262-058-(063-068) C. dilutus survival 
File: 058063s. dat Transform: NO TRANSFORMATION 

Summary Statistics on Data TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 
--------------- ----------. ------------------

1 Form Sed 8 0.6000 1.0000 0.7500 
2 In. Upper Slate 8 0.5000 0.7000 0.6125 
3 Lower Sherman 8 0.3000 0.8000 0.5875 
4 Middle Slate 6 0.5000 0.9000 0.7833 
5 Lower Slate 8 0.3000 0.9000 0.6000 
6 Lower Johnson 8 0.5000 1. 0000 0.7500 
7 Middle Sherman 8 0.4000 0.7000 0.5500 
8 Sand 6 0.5000 0.9000 0.7500 

Title: 60225262-058-(063-068) C. dilutus survival 
File: 058063s.dat Transform: NO TRANSFORMATION 

Summary Statistics on Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM C.V. % 

1 Form Sed 0.0229 0.1512 0.0535 20.1581 
2 In. Upper Slate 0.0070 0.0835 0.0295 13.6249 
3 Lower Sherman 0.0327 0.1808 0.0639 30.7697 
4 Middle Slate ·0.0217 0.1472 0.0601 18.7910 
5 Lower Slate 0.0314 0.1773 0.0627 29.5468 
6 Lower Johnson 0.0229 0.1512 0.0535 20.1581 
7 Middle Sherman 0.0143 0.1195 0.0423 21.7314 
8 Sand 0.0190 0.1378 0.0563 18.3787 



0·1\3-0800·1\3-0800·1\3-080 
ToxstatToxstatToxstat VersionVersionVersion 3.5,3.5,3.5, StudyStudyStudy #60225262-058-(@63#60225262-058-(@63#60225262-058-(@63 868)868)868) 	 PagePagePage !3c!3c!3c ofofof ~~~~~~ 

Q)Q)Q)CoeurCoeurCoeur Alaska,Alaska,Alaska, Inc.Inc.Inc. 
c..;c..;c..; I\'I\I?-I\'I\I?-I\'I\I?C.C.C. dilutusdilutusdilutus ChronicChronicChronic StudyStudyStudy 

AnalysisAnalysisAnalysis ofofof SurvivalSurvivalSurvival Ilf'(:Ilf'(:Ilf'(: M-Di/r~lll-M-Di/r~lll-M-Di/r~lll-
Title:Title:Title: 60225262-058-(063-068)60225262-058-(063-068)60225262-058-(063-068) C.C.C. dilutusdilutusdilutus survivalsurvivalsurvival 

File:File:File: 058063cs.dat058063cs.dat058063cs.dat Transform:Transform:Transform: ARCARCARC SINE(SQUARESINE(SQUARESINE(SQUARE ROOT(Y))ROOT(Y))ROOT(Y)) 

'Shapiro'Shapiro'Shapiro --- Wilk'sWilk'sWilk's TestTestTest forforfor NormalityNormalityNormality 

************************ ShapiroShapiroShapiro --- Wilk'sWilk'sWilk's TestTestTest isisis abortedabortedaborted ************************ 

ThisThisThis testtesttest cancancan notnotnot bebebe performedperformedperformed becausebecausebecause totaltotaltotal numbernumbernumber ofofof replicatesreplicatesreplicates 
isisis greatergreatergreater thanthanthan 50.50.50. 

TotalTotalTotal numbernumbernumber ofofof replicatesreplicatesreplicates 545454 

Title:Title:Title: 60225262-058-(063-068)60225262-058-(063-068)60225262-058-(063-068) C.C.C. dilutusdilutusdilutus survivalsurvivalsurvival 

File:File:File: 058063cs.dat058063cs.dat058063cs.dat Transform:Transform:Transform: ARCARCARC SINE(SQUARESINE(SQUARESINE(SQUARE ROOT(Y))ROOT(Y))ROOT(Y)) 


Chi-SquareChi-SquareChi-Square TestTestTest forforfor NormalityNormalityNormality 

ActualActualActual andandand ExpectedExpectedExpected FrequenciesFrequenciesFrequencies 

INTERVALINTERVALINTERVAL 	 <-1.<-1.<-1. 555 -1.5-1.5-1.5 tototo <-0.5<-0.5<-0.5 -0.5-0.5-0.5 tototo 0.50.50.5 >0.5>0.5>0.5 tototo 1.1.1. 555 >1.>1.>1. 555 

EXPECTEDEXPECTEDEXPECTED 3.61803.61803.6180 13.068013.068013.0680 20.628020.628020.6280 13.068013.068013.0680 3.61803.61803.6180 
OBSERVEDOBSERVEDOBSERVED 333 111111 252525 121212 333 

Chi-SquareChi-SquareChi-Square === 1.1.1. 552355235523 (p-value(p-value(p-value ~~~ 0.8173)0.8173)0.8173) 


CriticalCriticalCritical Chi-SquareChi-SquareChi-Square 13.27713.27713.277 (alpha(alpha(alpha 0.010.010.01 dfdfdf 4)4)4) 

9.4889.4889.488 (alpha(alpha(alpha 0.050.050.05 dfdfdf 4)4)4) 

... Data~normalityData~normalityData~normality testtesttest (alpha(alpha(alpha ~~~ 0.01).0.01).0.01). ContinueContinueContinue analysis.analysis.analysis. 

Title:Title:Title: 60225262-058-(063-068)60225262-058-(063-068)60225262-058-(063-068) C.C.C. dilutusdilutusdilutus survivalsurvivalsurvival 

File:File:File: 058063cs.dat058063cs.dat058063cs.dat Transform:Transform:Transform: ARCARCARC SINE(SQUARESINE(SQUARESINE(SQUARE ROOT(Y))ROOT(Y))ROOT(Y)) 


Bartlett'sBartlett'sBartlett's TestTestTest forforfor HomogeneityHomogeneityHomogeneity ofofof VarianceVarianceVariance 

CalculatedCalculatedCalculated B1B1B1 statisticstatisticstatistic === 6.15866.15866.1586 (p-value(p-value(p-value ~~~ 0.4057)0.4057)0.4057) 


Data~hOmOgeneityData~hOmOgeneityData~hOmOgeneity testtesttest atatat 0.010.010.01 level.level.level. ContinueContinueContinue analysis.analysis.analysis. 


CriticalCriticalCritical BBB 	 16.811916.811916.8119 (alpha(alpha(alpha 0.01,0.01,0.01, dfdfdf 6)6)6) 

12.591612.591612.5916 (alpha(alpha(alpha 0.05,0.05,0.05, dfdfdf 6)6)6) 


UsingUsingUsing AverageAverageAverage DegreesDegreesDegrees ofofof FreedomFreedomFreedom 

(Based(Based(Based ononon averageaverageaverage replicatereplicatereplicate sizesizesize ofofof 7.71)7.71)7.71) 


CalculatedCalculatedCalculated B2B2B2 statisticstatisticstatistic === 5.24945.24945.2494 (p-value(p-value(p-value ~~~ 0.5122)0.5122)0.5122) 


DataDataData BhomogeneitBhomogeneitBhomogeneityyy testtesttest atatat 0.010.010.01 level.level.level. ContinueContinueContinue analysis.analysis.analysis. 




----------------------------------------------------------------------------

-------------------- ------- ---------------- ------- ------------

0'1:5-080 
Toxstat Version 3.5, Study *60225262-058-(£63 868) Page liL of ~ 
Coeur Alaska, 	 Inc. 
C. dilutus Chronic Study 	 w \ \q\I-a.. 
Analysis 	of Survival 

&tI\;M.o dI3!1Z. 
Title: 60225262-058-(063-068) C. dilutus survival 


File: 058063cs.dat Transform: ARC SINE (SQUARE ROOT(Y)) 


ANOVA Table 

SOURCE DF SS 	 MS F 

Between 6 	 0.5335 0.0889 3.1298 

Within (Error) 47 	 1. 3352 0.0284 

Total 53 	 1.8686 

(p-value ~ 0.0116) 

Critical F 	 3.2128 (alpha 0.01, df 6,47) 

2.2990 (alpha 0.05, df 6,47) 


Since F > Critical F REJECT Ho: All equal (alpha 0.05) 

Title: 60225262-058-(063-068) C. dilutus survival 

File: 058063cs.dat Transform: ARC SINE(SQUARE ROOT(Y)) 


Bonferroni t-Test TABLE 1 OF 2 Ho: Control<Treatment 

TRANSFORMED MEAN CALCULATED IN TRANS SIG 

GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05 


1 Form Sed 1. 0656 0.7500 
2 In. Upper Slate 0.9003 0.6125 1.9613 
3 Lower Sherman 0.8784 0.5875 2.2210 
4 Middle Slate 1.1008 0.7833 -0.3870 
5 Lower Slate 0.8942 0.6000 2.0333 
6 Lower Johnson 1.0648 0.7500 0.0097 
7 Middle Sherman 0.8368 0.5500 2.7145 * 

Bonferroni t critical value = 2.4827 (1 Tailed, alpha ~ 0.05, df ~ 	6,47) 

Title: 60225262-058-(063-068) C. dilutus survival 

File: 058063cs .dat Transform: ARC SINE(SQUARE ROOT(Y)) 


Bonfer.roni t-Test TABLE 2 OF 2 Ho: Control<Treatment 

NUM OF MIN SIG DIFF % OF DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 


1 Form Sed 8 
2 In. Upper- Slate 8 0.1950 25.5 0.1375 
3 Lower Sherman 8 0.1950 25.5 0.1625 
4 Middle Slate 6 0.2117 27.6 -0.0333 
5 Lower Slate 8 0.1950 25.5 0.1500 
6 Lower Johnson 8 0.1950 25.5 0.0000 
7 Middle Sherman 8 0.1950 25.5 0.2000 



----------------------------------------------------------------------------

0115-080 
Toxstat Version 3.5, Study #60225262-058-(£63 868) Page ~ of ~ 
Coeur Alaska, Inc. 

r", 1\'\\11C. dilutus Chronic Study 
List Data for Ash-Free Dry Weight (AFDW) I'er 6Yljl",o.l O~'U'I\»V\ &IL M_O ll! ~ II L 

File: 058063g.dat Transform: NO TRANSFORMATION 
Number of Groups: 8 

GRP IDENTIFICATION REP VALUE TRANS VALUE 
--------------- ------------ ------------

1 Form Sed 1 1.0200 1.0200 
1 Form Sed 2 0.8350 0.8350 
1 Form Sed 3 0.7870 0.7870 
1 Form Sed 4 0.8770 0.8770 
1 Form Sed 5 1.1480 1.1480 
1 Form Sed 6 0.7120 0.7120 

·1 Form Sed 7 0.6970 0.6970 
1 Form Sed 8 0.9170 0.9170 
2 In. Upper Slate 1 0.7580 0.7580 
2 In. Upper Slate 2 0.5850 0.5850 
2 In. Upper Slate 3 0.7870 0.7870 
2 In. Upper Slate 4 0.4690 0.4690 
2 In. Upper Slate 5 0.6600 0.6600 
2 In. Upper Slate 6 0.5380 0.5380 
2 In. Upper Slate 7 0.7150 0.7150 
2 In. Upper Slate 8 0.6440 0.6440 
3 Lower Sherman 1 0.8100 0.8100 
3 Lower Sherman 2 0.8660 0.8660 
3 Lower Sherman 3 0.4280 0.4280 
3 Lower Sherman 4 0.4460 0.4460 
3 Lower Sherman 5 0.6400 0.6400 
3 Lower Sherman 6 0.·5667 0.5667 
3 Lower Sherman 7 0.5060 0.5060 
3 Lower Sherman 8 0.7870 0.7870 
4 Middle Slate 1 0.8050 0.8050 
4 Middle Slate 2 0.7230 0.7230 
4 Middle Slate 3 0.7730 0.7730 
4 Middle Slate 4 0.5050 0.5050 
4 Middle Slate 5 0.7150 0.7150 
4 Middle Slate 6 0.7860 0.7860 
5 Lower Slate 1 0.8220 0.8220 
5 Lower Slate 2 0.8010 0.8010 
5 Lower Slate 3 0.6290 0.6290 
5 Lower Slate 4 0.3430 0.3430 
5 Lower Slate 5 0.7010 0.7010 
5 Lower Slate 6 0.8780 0.8780 
5 Lower Slate 7 0.7950 0.7950 
5 Lower Slate 8 1. 0233 1. 0233 
6 Lower Johnson 1 0.7620 0.7620 
6 Lower Johnson 2 0.9620 0.9620 
6 Lower Johnson 3 0.5611 0.5611 
6 Lower Johnson 4 0.8620 0.8620 
6 Lower Johnson 5 0.8320 0.8320 
6 Lower Johnson 6 0.5660 0.5660 
6 Lower Johnson 7 0.8856 0.8856 
6 Lower Johnson 8 1. 2544 1. 2544 
7 Middle Sherman 1 0.5000 0.5000 
7 Middle Sherman 2 0.4400 0.4400 
7 Middle Sherman 3 0.7690 0.7690 
7 Middle Sherman 4 0.7800 0.7800 
7 Middle Sherman 5 0.6489 0.6489 
7 Middle Sherman 6 0.5.640 0.5640 
7 Middle Sherman 7 0.7870 0.7870 
7 Middle Sherman 8 0.7010 0.7010 
8 Sand 1 0.5790 0.5790 
8 Sand 2 0.6050 0.6050 
8 Sand 3 0.4570 0.4570 
8 Sand 4 0.6100 0.6100 
8 Sand 5 0.5690 0.5690 
8 Sand 6 0.5760 0.5760 

®ru 0:),\ 0:;1.\ \:;1. CI'



o~5'080
Toxstat Version 3.5, Study #60225262-058- (8) ~ e6~) Page ~O of ~ 
Coeur Alaska, Inc. . W 1\(1\\').
C. dilutus Chronic Study 
Summary of AFDW tX~" /tI1-6\\!?!lz.. 

Title: 60225262-058-(063-068) C. di1utus AFDW 
File: 058063g.dat Transform: NO TRANSFORMATION 

Summary Statistics on Data TABLE 1 of 2 

GRP I DENT I FICAT ION N MIN MAX MEAN 
--------------- --------- --------- ---------

1 Form Sed 8 0.6970 1.1480 0;8741 
2 In. Upper Slate 8 0.4690 0.7870 0.6445 
3 Lower Sherman 8 0.4280 0.8660 0.6312 
4 Middle Slate 6 0.5050 0.8050 0.7178 
5 Lower Slate 8 0.3430 1.0233 0.7490 
6 Lower Johnson 8 0.5611 1. 2544 0.8356 
7 Middle Sherman 8 0.4400 0.7870 0.6487 
8 Sand 6 0.4570 0.6100 0.5660 

Title: 60225262-058-(063-068) C. di1utus AFDW 
File: 058063g.dat Transform: NO TRANSFORMATION 

Summary Statistics on Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM C.V. % 
---------------- -----------~-- ---------- ---------- ---------

1 Form Sed 0.0236 0.1535 0.0543 17.5592 
2 In. Upper Slate 0.0120 0.1096 0.0387 17.0051 
3 Lower Sherman 0.0296 0.1719 0.0608 27.2352 
4 Middle Slate 0.0121 0.1101 0.0450 15.3392 
5 Lower Slate 0.0405 0.2013 0.0712 26.8706 
6 Lower Johnson 0.0497 0.2230 0.0788 26.6835 
7 Middle Sherman 0.0181 0.1344 0.0475 20.7149 
8 Sand 0.0031 0.0559 0.0228 9.8738 



"''f'!>-C60 
Toxstat Version 3.5, Study #60225262-058-1163 868) 	 Page ~ of ~ 
Coeur Alaska, Inc. 

eu \\"h~C. dilutus Chronic Study 
Analysis of AFDW 61(\' 1\-12...'\13/1"2.. 

Title: 60225262-058-(063-068) C. dilutus AFDW 
File: 058063.dat Transform: 	 NO TRANSFORMATION 

Shapiro - Wilk's Test for Normality 

D 1.1481 
W 0.9920 

Critical 	W 0.9270 (alpha 0.01 N 46) 

W 0.9450 (alpha 0.05 N 46) 


Data Qnormality test (alpha ~ 0.01). Continue analysis. 

Title: 60225262-058-(063-068) C. dilutus AFDW 
File: 058063.dat Transform: 	 NO TRANSFORMATION 

Bartlett's Test for Homogeneity of Variance 

Calculated B1 statistic = 5.0283 	 (p-value ~ 0.4124) 

Data ~1 homogeneity test at 0.01 level. Continue analysis. 

Critical 	B 15.0863 (alpha 0.01, df 5) 
11. 0705 	 (alpha 0.05, df 5) 

Using Average Degrees of Freedom 
(Based on average replicate size of 7.67) 

Calctilated B2 statistic = 4.7321 	 (p-value = 0.4494) 

Data ~hOmOgeneity test at 0.01 level. Continue analysis. 



-------------------- ------- ---------------- ------- ------------

o'l-I> -080 
Toxstat Version 3 _5, Study #60225262-058- {(t63 96E!) Page ~ of ~ 
Coeur Alaska, Inc. ill e.u I\"I\I?C. dilutus Chronic Study 
Analysis of AFDW Ovl<; M- Ol(I}!I2

Title: 60225262-058-{063-068) C. dilutus AFDW 
File: 058063. dat Transform: NO TRANSFORMATION 

ANOVA Table 

SOURCE OF SS MS F 

Between 5 0.3879 0.0776 2.7028 

~ithin (Error) 40 1.1481 0.0287 

Total 45 1.5360 

(p-value ~ 0.0339) 

Critical F 3.5138 {alpha 0.01, df 5,40) 
2.4495 (alpha 0.05, df 5,40) 

Since F > Critical F REJECT Ho: All equal (alpha 0.05) 

Title: 60225262-058-{063-068) C. dilutus AFDW 
File: 058063.dat Transform: NO TRANSFORMATION 

Bonferroni t-Test TABLE 1 OF 2 Ho: Control<Treatment 

TRANSFORMED MEAN CALCULATED IN SIG 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05 

------------------- ---------- ----------------- -----

1 Form Sed 0.8741 0.8741 
2 In. Upper Slate 0.6445 0.6445 2.7108 * 
3 Lower Sherman 0.6312 0.6312 2.8676 * 
4 Middle Slate 0.7178 0.7178 1.7082 
5 Lower Slate 0.7490 0.7490 1. 4767 
6 Lower Johnson 0.8356 0.8356 0.4544 

Bonferroni t critical value = 2.4233 (1 .Tailed, alpha = 0.05 1 df = 5 1 40) 

Title: 60225262-058-{063-068) C. dilutus AFDW 
File: 058063.dat Transform: NO TRANSFORMATION 

Bonferroni t-Test TABLE.2 OF 2 Ho: Control<Treatment 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

1 Form Sed 8 
2 In. Upper Slate 8 0.2053 23.5 0.2296 
3 Lower Sherman 8 0.2053 23.5 0.2429 
4 Middle Slate 6 0.2217 25.4 0.1563 
5 Lower Slate 8 0.2053 23.5 0.1251 
6 Lower Johnson 8 0.2053 23.5 0.0385 



0'1'0-080 
Toxstat Version 3.5, Study #60225262-058-(.~' GoQ) Page ~ of ~ 
Coeur Alaska, Inc. ~ 
C. dilutus Chronic Study cv" 1\13\1 Z, 


List Data for Ash-Free Dry Weight (AFDW) per Surviving Organism c.\fr~M- 02-IOdl2. 


File: 058063gs.dat Transform: NO TRANSFORMATION 
Number of Groups: 8 

GRP IDENTIFICATION REP VALUE TRANS VALUE 

1 Form Sed 1 1.1333 1.1333 
1 Form Sed 2 1. 0438 1. 0438 
1 Form Sed 3 1.3117 1.3117 
1 Form Sed 4 1. 4617 1. 4617 
1 Form Sed 5 1. 4350 1. 4350 
1 Form Sed 6 1.1867 1.1867 
1 Form Sed 7 0.9957 0.9957 
1 Form Sed 8 0.9170 0.9170 
2 In. Upper Slate 1 1. 2 633 1. 2633 
2 In. Upper Slate 2 1.1700 1.1700 
2 In. Upper Slate 3 1.1243 1.1243 
2 In. Upper Slate 4 0.9380 0.9380 
2 In. Upper Slate 5 0.9429 0.9429 
2 In. Upper Slate 6 0.8967 0.8967 
2 In. Upper Slate 7 1. 0214 1. 0214 
2 In. Upper Slate 8 1. 0733 1. 0733 
3 Lower Sherman 1 1. 0125 1.0125 
3 Lower Sherman 2 1.0825 1.0825 
3 Lower Sherman 3 1.0700 1. 0700 
3 Lower Sherman 4 1. 4867 1. 4867 
3 Lower Sherman 5 1. 0667 1. 0667 
3 Lower Sherman 6 1. 2750 1. 2750 
3 Lower Sherman 7 0.8433 0.8433 
3 Lower Sherman 8 1.1243 )..1243 
4 Middle Slate 1 1. 0062 1. 0062 
4 Middle Slate 2 0.8033 0.8033 
4 Middle Slate 3 0.9663 0.9663 
4 Middle Slate 4 1.0100 1. 0100 
4 Middle Slate 5 0.8937 0.8937 
4 Middle Slate 6 0.8733 0.8733 
5 Lower Slate 1 1. 3700 1. 3700 
5 Lower Slate 2 1.3350 1.3350 
5 Lower Slate 3 1. 2580 1. 2580 
5 Lower Slate 4 1.1433 1.1433 
5 Lower Slate 5 1. 4020 1. 4020 
5 Lower Slate 6 1.2543 1. 2543 
5 Lower Slate 7 1.1357 1.1357 
5 Low~r Slate 8 1.1512 1.1512 
6 Lower Johnson 1 0.8467 0.8467 
6 Lower Johnson 2 0.9620 0.9620 
6 Lower Johnson 3 1. 2625 1. 2625 
6 Lower Johnson 4 1. 0775 1.0775 
6 Lower Johnson 5 1.1886 1.1886 
6 Lower Johnson 6 0.8086 0.8086 
6 Lower Johnson 7 1. 3283 1. 3283 
'6 Lower Johnson 8 1. 8817 1. 8817 
7 Middle Sherman 1 1.2500 1.2500 
7 Middle Sherman 2 1.1000 1.1000 
7 Middle $herman 3 1.0986 1. 0986 
7 Middle Sherman 4 1.3000 1.3000 
7 Middle ,Sherman 5 1.1680 1.1680 
7 Middle Sherman 6 1.1280 1.1280 
7 Middle Sherman 7 1.1243 1.1243 
7 Middle Sherman 8 1.1683 1.1683 
8 Sand 1 0.7237 0.7237 
8 Sand 2 0.7563 0.7563 
8 Sand 3 0.9140 0.9140 
8 Sand 4 0.6862 0.6862 
8 Sand 5 0.7112 0.7112 
8 Sand 6 0.8229 0.8229 



---------------- -------------- ---------- ---------- ----------

----------------------------------------------------------------------------

o·t5-080 
Toxstat Version 3.5 1 Study #60225262-058- ¥E63 968) Page ~ of ~ 
Coeur Alaska, Inc. e.., 01\13\12..C. dilutus Chronic Study 
Summary of AFDW per Surviving Organism ~14; ItiZ02/0 II '2

File: 	 058063gs.dat Transform: NO TRANSFORMATION 

Summary Statistics on Data TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 
--------------- ---------------------------

1 Form Sed 8 0.9170 1. 4617 1.1856 
2 In. Upper Slate 8 0.8967 1.2633 1. 0537 
3 Lower Sherman 8 0.8433 1. 4867 1.1201 
4 Middle Slate 6 0.8033 1. 0100 0.9255 
5 Lower Slate 8 1.1357 1. 4020 1. 2562 
6 Lower Johnson 8 0.8086 1. 8817 1.1695 
7 Middle Sherman 8 1. 0986 1.3000 1.1672 
8 Sand 6 0.6862 0.9140 0.7690 

File: 058063gs. dat Transform: 	 NO TRANSFORMATION 

Summary Statistics on Data 	 TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM C.V. % 

1 Form Sed 0.0408 0.2019 0.0714 17.0303 
2 In. Upper Slate 0.0163 0.1277 0.0452 12.1204 
3 Lower Sherman 0.0362 0.1903 0.0673 16.9852 
4 Middle Slate 0.0068 0.0824 0.0337 8.9085 
5 Lower Slate 0.0112 0.1060 0.0375 8.4417 
6 Lower Johnson 0.1182 0.3438 0.1216 29.3982 
7 Middle Sherman 0.0053 0.0728 0.0257 6.2369 
8 Sand 0.0073 0.0853 0.0348 11.0855 



-------------------- ----------- ------- ------

('J·~5 -080 
Toxstat Version 3.5, Study #60225262-058-(063 868)

(bCoeur Alaska, Inc. 
C. dilutus Chronic Study 
Analysis of AFDW per Surviving Organism 

File: 058063so.dat Transform: NO 

Page ~S of ~ 

C<.> 0\1I~\1z.. 

tJ. '1-: Ihe-~I 0 ( II 2. 

TRANSFORMATION 

Shapiro - Wilk's Test for Normality 

D 
W 

1. 5931 
0.9417 

Critical W 0.9270 (alpha 0.01 N 46) 
W 0.9450 (alpha 0.05 N 46) 

Data PASS norma.lity test (alpha = 0.01). Continue analysis. 

File: 058063so.dat Transform: NO TRANSFORMATION 

Bartlett's Test for Homogeneity of Variance 

Calculated Bl statistic = 15.8892 (p-value ~ 0.0072) 


Data FAIL B1 homogeneity test at 0.01 level. Try another transformation. 


Critical B 15.0863 (alpha 0.01, df 5) 

11. 0705 (alpha 0.05, df 5) 

Using Average Degrees of Freedom 
(Based on average replicate size of 7.67) 

Calculated B2 statistic = 15.0327 (p-value ~ 0.0102) 

Data PASS B2 homogeneity test at 0.01 level. Continue analysis. 

File: 05a063so.dat Transform: NO TRANSFORMATION 

Wilcoxon's Rank Sum Test wI Bonferroni· Adjustment HO·: Control<Treatment 

MEAN IN RANK CRIT. SIG 
GROUP IDENTIFICATION ORIGINAL UNITS SUM VALUE REPS 0.05 

1 Form Sed 1.1856 
2 In. Upper Slate 1.0537 55.00 45 8 
3 Lower Sherman 1.1201 63.00 45 8 
4 Middle Slate 0.9255 26.00 27 6 * 
5 Lower Slate 1. 2562 76.00 45 8 
6 Lower Johnson 1.1695 64.00 45 8 

Critical values are 1 tailed ( k = 5 ) 



-------------------- ----------- ------------------ ------

----------------------------------------------------------------------------

0,\S-080 
Toxstat Version 3.5, study #60225262-058-~63 968) Page ~ of ~ 
Coeur Alaska, Inc. 

co ol\rohz..C. dilutus Chronic Study 

Analysis of AFDW per Surviving Organism ll'M&Q On\'I) 0-0'\-: (~o2{ 0 , IJz.. 


File: 	 058063so.dat Transform: NO TRANSFORMATION 

ANOVA Table 

SOURCE DF SS MS F 

Between 5 0.4625 0.0925 2.3223 

Within (Error) 40 1. 5931 0.0398 

Total 	 45 2.0555 

(p-value ~ 0.0608) 

Critical F 3.5138 (alpha 0.01, df 5,40) 
2.4495 (alpha 0.05, df 5,40) 

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha 0.05) 

Title: 60225262-058-(063-068) C. dilutus AFDW (Per Surviving) 
File: 058063so.dat Transform: 	 NO TRANSFORMATION 

Bonferroni t-Test TABLE 	 1 OF 2 Ho: Control<Treatment 

TRANSFORMED MEAN CALCULATED IN SIG 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05 

1 Form Sed 	 1.1856 1.1856 
2 In. Upper Slate 	 1. 0537 1.0537 1. 3216 
3 Lower Sherman 	 1.1201 1.1201 0.6563 
4 Middle Slate 	 0.9255 0.9255 2.4137 
5 Lower Slate 	 1. 2562 1. 2562 -0.7073 
6 Lower Johnson 	 1.1695 1.1695 0.1616 

Bonferroni t critical value = 	 2.4233 (1 Tailed, alpha = 0.05, df = 5,40) 

Title: 60225262-058-(063-068) C. dilutus AFDW (Per Surviving) 
File: 058063so.dat Transform: NO TRANSFORMATION 

Bonferroni t-Test TABLE 2 OF 2 Ho: Control<Treatment 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

------------------- ------ ------ -----------------~---------

1 Form Sed 8 
2 In. Upper Slate 8 0.2418 20.4 0.1319 
3 Lower Sherman 8 0.2418 20.4 0.0655 
4 Middle Slate 6 0.2612 22.0 0.2601 
5 Lower Slate 8 0.2418 20.4 -0.0706 
6 Lower Johnson 8 0.2418 20.4 0.0161 



   
 

    

  
 

 


 


 

AECOM Environment 60225262-058-(075-080) 

APPENDIX C
 

Analytical Data
 

AECOM Fort Collins Environmental Toxicology Laboratory          NELAC Accredited Page C-1 



Page_of_ 
FCETLQA Form NO.131 
Revision 0 
Effective 1 0106 

PERCENT TOTAL SOLIDS AND PERCENT TOTAL VOLATILE SOLIDS (TVS) 6..1\': J\i2. "lj Il/jZ. 

Project No: !'O~59.('i}.C05S_~c:g~~ TARE: Date/time: \?-I<;;/ Il €.- 1"1>-Analvst: A-<-<, iCA.J 	 Dried in Oven #_i_ from Date: ,;I\S\" Time: 1540 
Oven 'C: iill:I- to Date:1.2j9\ " Time: ''-;00 

. 	 .DRY GROSS: Dateltime: .9.\q1\\ @ i:L<){) Analyst:c..; 
Ashed in Furnace from Date: 1?-1<l1" Time:...!3.00... 

Analytical Balance ID: A+D ~~ ASHED GROSS: Dateltime: \,.\\~"e \0:>'; Analyst: c:.) Furnace 'C: 5!'iQ to Date:l"lf<i{" Time: 1"''''' 

Dish Treatment Rep 

No. Tare Dry Gross Weight (g) Ashed Gross Weight 
Dish + Wet Sample (g) % T atal Solids (g) 	 % TotalVolptile Solids (g) 

Weight of Dish (g) 	 (dish + dry sample) (dish + sample)(g)
B 	 [(C-A)(100)]/(B-A) [(C-D)(100)]/(C-A)

A 	 C D 

it"l~~ "I) l.1f> n."'"3i ?,~. \"1"" i 3;<. bi8Y 3\, q-:;?>'--i 

?(s.'J~ 1\ :l ~ .).,;-q e\ 5+,'1030 '19.3:l'-iR '-i8. '1'2'> i 9
. 

~I:, I Lol,,-er 'd (, t-['-\ 0 ')... ";(;.5,,'-19 ~q.i"''l'-\ 'i8, '09 3'-1 
SiNe5). \\ 'l-;; ,1'3<- '-110. qq,,4 '1':1.. ::)I'll. i 	 4\.'1338 

! i'<' '"AM> • i .qq'-i") 3Q.q;:;C\'--i D~. O'lg,c;, 	 ~\.\(P ..1..'i 
iq Slu.e. i5,0(,3(., ;;p·33.0(\ ~?o.).~\ . 	 ,.i.<j. :l("l~VI 	 . ll.. . 

.)(., . Aa Jel( ,q.oS'i1 '1 ::l . 1'1. III "+ ::\5, 8i(.~ 0'0,350:;
S~'(j .is VI ~~.:' '315 -he.> • '1 3'Y;i. '?'-i.;l.1-~ :33 . 82>'1;? 
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Friday. December 02, 2011 

Rami Naddy 
AECOM 
4303 W Laporte Ave 
Fort Collins, CO 80521 

Work Order: 1111062RE: FCETUAECOM 

Dear Rami Naddy: 

MSE Lab Services received 7 sample(s) on 11/15/2011 for the analyses presented in 
the following report. 

Please find enclosed analytical results for the sample(s) received at the MSE 
Laboratory. 

If you have any questions regarding these test results, please feel free to call. 

Sincerely, 

Sara Ward 
Laboratory Manager 
406-494-7334 

Enclosure 

P.O. Box 4078 Lab: 406-494-7334 

~'eMSEAnalyUcal laboratory 200 Technology Way Fax: 406-494-7230 


Bulte. MT 59701 labinfo@mse-fa.com 


:"':, \ ." ...- : ", ,,', -.: .... ~:' 

[]I1IlUiL~- '-, 



Date: 02-D9C-11MSE Lab Services 

CLIENT: AECOM Client Sample 10: FORM SED 

Lab Order: 1111062 Tag Number: 

Project: FCETLIAECOM Collection Date: 111101201111:00:00AM 

Lab 10: 1111062-001A Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ICP-MS METALS, SOLID SAMPLES SW6020 SW30S0B Analyst: kg~ 

Aluminum 1050 4.46 14.2 mgfKg-dry 4 11/23120113:10:21 Pili 

Arsenic NO 0.103 0.354 mgIKg.<Jry 2 11/2112011 5:39:56 p~ 
Cadmium 0.061 0.006 0.024 mgfKg-dry 2 11/21/20116:39:58 PI'v 

Chromium 7.31 0.130 0.472 mgIKg.<Jry 2 11/30/2011 2:00:59 p~ 

Copper 0.940 0.097 0.295 mg/Kg-dry 2 11/30/2Q11 2:00:59 p~ 

Lead 0.390 0.011 0.Q47 mglKg·dry 2 11/21/2011 5:39:56 p~ 
Nickel 0.9B6 0.06B 0.236 mgIKg·dry 2 11/30/20112:00:59 PPV 

Selenium NO 0.160 0.472 mglKg·dry 2 1112112011 5:39:56 p~ 
Silver NO 0.087 0.236 mglKg·dry 2 1112112011 5:39:56 p~ 

Zinc 3.92 0.216 0.708 mglKg-d'Y 2 1113012011 2:00:59 p~ 

MERCURY IN SOIUSEDIMENT - SWS46 7471 B E245.5 SW7471A Analyst: tr 

Mercury NO 0.0356 0.126 mglKg-d'Y 11118/20119:32:00M 

ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk 

Organic Matter - Walkley Black 25.3 0.09 0.20 % 1 11/1812011 2:19:00 p~ 

PERCENT COARSE MATERIAL ASTMD422 Analyst: dk 

1" Gradation No 0.05 0.10 % 1 11/17/20114:55:00 Pili 

2mm Gradation NO 0.05 0.10 % 1 11117/20114:55:00 p~ 

RAPID HYDROMETER (2 HOUR) MOD ASA 1S-5 MSA15-5 Analyst: dk 
% Clay 8_0 0.1 0.1 % 11/17/2011 5:50:00 Pfv 

% Sand 86.0 0.1 0.1 % 11/17/2011 5:50:00 Pf.. 

% Silt 6.0 0.1 0.1 % 1 11/17/2011 5:50:00 p~ 

Soli Class LOAMYSANO 1 11117/20115:50:00 p~ 

PERCENT MOISTURE D2216 Analyst BO 

Percent Moisture 15.2 0.01 0.05 wt% 11116/2011 3:00:00 p~ 

Qualifiers: E Value above Quanlitation range H Holding times for preparatl~n or analysis exceeded 

J Analyte detected below the Reporting Limit Limit Reporting Limit 

MDL Method Detection Limit ND Not Detected at the Method Detection limrtJMDL)
Page 1 of22 



Date: 02-Dec-11MSE Lab Services 

CLIENT: AECOM CllentSample ID: LOWER SLATE 

Lab Order: 1111062 Tag Number: 

Project: FCETUAECOM Collection Date: 11/10/201111:00:00AM 

Lab 10: 1111 062-002A Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units DF Date Analyzed 

ICP;MS METALS, SOLID SAMPLES SW6020 SW3050B Analyst: kQ\l 

Aluminum 13600 5.04 16.0 mglKg-<iry 4 11/23/20113010021 p, 

Arsenio 16.2 0.116 0.401 mg/Kg-dry 2 11/21/20115:39:56 pro, 

cadmIum 1.46 0.007 0.027 mglKg-<iry 2 11/211201.15:39:56 Pf.. 

ChromIum 29.4 0.147 0.535 mgtKg-<iry 2 1113012011 2:00:69 p, 

Copper 56.7 0.110 0.334 mglKg<iry 2 . 11/30/2011 2:00:69 P' 

Lead 7.79 0.012 0.054 mg/Kg·dry 2 11121/2011 5:39:56 Pf" 

Nickel 47.4 0.077 0.267 mglKg.dry 2 11130/20112;00:59 P' 

SelenIum 0.720 0.182 0.535 mglKg<iry 2 11J21/2011 5:39:56 PJ.. 

Silver 0.134 0.098 0.267 J mg/Kg-<iry 2 11/21/20115:39:56 P' 

Zinc 220 0.244 0.802 mglKg-<iry 2 11/30120112:00:69 P' 

MERCURY IN SOIUSEDIMENT - SW846 7471B E245.5 SW7471A Analyst tr 
Mercury 0.0502 0.0393 0.136 mgIKg<iry 11118120119:32:00A' 

ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst dk 
Organic Matter - Walkley Black 2.04 0.09 0.20 % 11118120112:19:00 P' 

PERCENT COARSE MATERIAL ASTMD422 Analyst dk 
1" Gradation ND 0.05 0.10 % 11f17/2011 4:55:00 Plv 

2mm Gradation 0.44 0.05 0.10 % 11117/20114:55:00 p, 
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst dk 
%Cfay 2.0 0.1 0.1 % 1 11/17/20115:50:00 Plv 

% Sand 94.0 0.1 0.1 % 1 11117/20115:50:00 p, 

4.0 0.1 0.1 % 11117/20115:50:00 pt\

Soil Class SAND 
% Slit 

11/1712011 5:50:00 p~ 

PERCENT MOISTURE 02216 Analyst: BO 

Percent Moisture 25.2 0.01 0.05 wt% 11/16120113:00:00 p~ 

Quallflers: E Vallie above quantitation rSf1ge H Holding times for preparation or analysis exceeded 

J Analyte detected below the Reporting limit lim'lf: Reporting Limit 

MOL Method Detection Limit ND Not Detected at the Method Detection limit (MOL) 
Page 2 of 22 



MSE Lab Services Date: 02-Deo-11 

CLIENT: AeCOM Client Sample 10: LOWER SLATE 
Lab Order: 1111062 Tag Number: 

Project: FCeTUAeCOM Collection Date: 10/3/2011 

Lab 10: 1111062-0026 Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: 

Sulfide ND 0.55 1.50 IJmolesJg 11118120119:32:00At. 

Qualifiers: E 

J 

Value above quanlltalion range 

Analyte detected below the Reporting Umlt 

H 

Umlt 

Holding times for preparation or analysis sx;ceeded 

Reporting limIt 

MDL Method Detection limIt ND Not Detected at the Method Detection Umrt{MDL)
Page 30f22 



Date: 02-Dec-11MSE Lab Services 

CLIENT: AECOM Client Sample 10: INLET UPPER SLATE 

Lab Order: 1111062 Tag Number: 

Project: FCETLIAECOM Collection Date: 1111012011 11 :00:00 AM 

Lab 10: 1111062-003A Matrix: 	SEDIMENT 

Analyses 	 Result MOL Rpt. limit Qual Units OF Date Analyzed 

SW3050B 	 AnalystICP-MS METALS, SOLID SAMPLES SW6020 klJl' 

Aluminum 22500 5.25 .16.7 mglKg-dry 4 11/23/2011 3:10:21 p~ 

Arsenic 17.9 0.121 0.418 mglKg-d1Y 2 11/21/2011 6:39:56 p~ 

Cadmium 0.722 0.007 0.028 mglKg-d1Y 2 11/21/20115:39:56 p~ 

0.153 0.557 mglKg-d1Y 2 11/30/2011 2:(}O:69 Pro.Chromium 127 


Copper 53.4 0.114 0.348 mg/Kg-d<y 2 11/30/2011 2:00:59 p~ 


3.37 0.012 0.056 mglKg-d1Y 2 11/21/2011 5:39:56 Pro.Lead 

Nickel 87.5 0.080 0.278 mg/Kg-d1Y 2 11/30/20112:00:59 p~ 


Selenium 	 0.809 0.5570.189 	 2 11/21/20115:39:56 p~ 

J mglKg-dry 11/21/20115:39:56P~ 

mglKg-d<y 

Silver 0.120 0.103 0.278 2 

Zinc 130 0.254 0.835 mg/Kg-d1Y 2 11/30/20112:00:59 Ph 

Analyst:MERCURY IN SOIUSEDIMENT· SW646 7471B E245.5 SW7471A tr 

Mercury NO 0.0489 0.169 mglKg·dry 11/18120119:32:00Ar.. 

ORGANIC MATTER·WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk 

Organic Matter - Walkley Black 5.46 0.09 0.20 	 % 11/18/2011 2:19:00 p~ 

PERCENT COARSE MATERIAL ASTMD422. Analyst: dk 
11/17120114:55:00 pr..1" Gradation ND 0.05 0.10 	 % 1 

% 1 11/17/2011 4:55:00 P~2mm Gradation ND 0.05 0.10 

Analyst: dkRAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15·5 


%Clay 4.0 0.1 0.1 % 11/17120116:50:00 pro,. 


% Sand 94.0 0.1 0.1 % 1 11/17/20115:60:00 p~ 


2.0 0.1 	 0.1 % 1 11/17/2011 5:50:00 p~% Sill 
11/17/20115:50:00 PfvSoli Class SAND 1 

Analyst:PERCENT MOISTURE 02216 BO 

Percent Moisture 28.2 0.01 0.05 wl% 11/16/20113:00:00 p~ 

Qualifiers: 
E 

J 

Value above quantitalion range 

Analyte detected below the Reporting LImit 

H 

LimIt 

Holding times for preparation or analysis exceeded 

Reporting LImit 

MOL Method Detection Limit ND Not Detected at the Method Detection UmItJMDL) 
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MSE Lab Services Date: 02-Dec-11 

. CLIENT: AECOM Client Sample 10: INLET UPPER SLATE 

Lab Order: 1111062 Tag Number: 

Project: FCETUAECOM Collection Date: 10/4/2011 

Lab 10: 1111062-0038 Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ACID VOLATILE SULFIDE·SIM. EXT. METALS AVS-SEM AVS-SEM Analyst 

Sulfide 1.39 0.55 1.50 J I-lmolesig 11/16/20119:32:00M 

E Value above quantitation range H Holding Urnes for preparation or analysis exceeded 
Qualifiers: 

J Analyte detected below the Reporting Limit LImIt Reportlng limit 

MOL Method Detection limit ND Not Detected at the Method Detection lImitjMDL) 
Page 5 of 22 



Date: 02-Dec-11MSE Lab Services 

CLIENT: AECOM Client Sample 10: MIDDLE SLATE 
Lab Order: 1111062 Tag Number: 

Project: FCETUAECOM Collection Date: 11/10/201111:00:00 AM 

Lab 10: 1111062-004A Matrix: SEDIMENT 

Analyses Result MOL Rpt. limit Qual Units OF Date Analyzed 

ICp·MS METAlS, SOLID SAMPLES SW6020 SW3050B Analyst: kg1l\ 

Aluminum 20100 6.31 20.1 mgIKg-<lry 4 11/23/2011 8:10:21 p~ 

Arsenic 30.0 0.146 0.502 mg/Kg-<lry 2 11121120115:39;56 Pf... 

cadmium 20.9 0.009 0.034 mg/Kg-dry 2 11/21/2011 5:39,56 p~ 

Chromium 29.5 0.184 0.669 mgfKg-dry 2 11/30/2011 2:00:69 p~ 

Copper 88.4 0.137 0.418 rng/Kg-dry 2 11/30/2011 2:00:59 p~ 

Lead 8.50 0.015 0.067 mg/Kg-<lry 2 11(21/201 t 5:39:56 Prv 

Nickel 143 0.096 0.335 mg/Kg-<lry 2 11130/2011 2:00:59 p~ 

Selenium 1.41 0.227 0.669 mg/Kg-<lry 2 11/21/20115:39:56 Pf.. 

Sliver 0.233 0.123 0.335 J mglKg-<lry 2 11/21/20115:39:56 p~ 

Zinc 1360 0.306 1.00 mglKg'dry 2 11/30120112:00:59 Pf.. 

MERCURY IN SOIl/SEDIMENT - SW846 7471B E245.5 SW7471A Analyst: tr 

Mercury 0.0692 0.0545 0.188 rilgIKg-<lry 11/18120119:32:00AtI. 

ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk 

OrganiC Matter - Walkley Black 11.0 0.09 0.20 % 11116/2011 2:19:00 p~ 

PERCENT COARSE MATERiAl ASTM0422 Analyst: dk 
1" Gradation ND 0.05 0.10 % 1 11/17/2011 4:55:00 Plo, 

2mm Gradation 1.65 0.05 0.10 % 11117120114:55:00 p~ 

RAPID HYDROMETER (2 HOUR) MOD ASA 15·5 MSA15-5 Analyst: dk 

% Clay 10.0 0.1 0.1 % 11/17120115:50:00 p~ 

% Sand 86.0 0.1 0.1 % 11/17120115:50;00 Pt

% Slit 4.0 0.1 0.1 % 1 11/17/20115:50:00 PfI. 

Soil Class LOAMYSAND 1 11/17120116:50:00 Pt. 

PERCENT MOISTURE 02216 Analyst: BO 

Percent Moisture 40.2 0.01 0.05 wt% 11/16120113:00:00 Pf..o 

Qualifiers: E Value above Quantltatlon lange H Holding times for prepal'ation or analysis exceeded 

J Analyte detected below the Reporting limit LImIt Reporting Umit 

MDL Method Detection limit NO Not Oetected at the Method Detection Umit.{MDL) 
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MSE Lab Services Date: 02-Deo-11 

CLIENT: AECOM Client Sample 10: MIDDLE SLATE 
Lab Order: 1111062 Tag Number: 

Project: FCETL/AECOM Collection Date: 10/4/2011 

Lab 10: 1111062-004B Matrix: SEDIMENT . 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: k9\' 
Sulfide ND 0.55 1.50 IJmo!es/g 11118/20119:32:00M 

Qualifiers: E Value above quantltatlon range H Holdlng-Umes·for preparation or analY$ls exceeded 

J Analyte detected below lhe Reporting LImit LImit Reporting Umit 

MDl rv1ethod DetecUon Umlt NO Not Detected at the Method-Detection Umtt{MDL)
Page 7 of 22 



Date: 02-0ec-11MSE Lab Services 

CLIENT: AECOM Client Sample 10: MIDDLESHERMAN 

Lab Order: 1111062 Tag Number: 

Project: FCETLIAECOM Collection Date: 11110/2011 11:00:00 AM 

Lab 10: 1111062-005A Matrix: SEDIMENT 

Analyses Result MOL Rpt. LImit Qual Units OF Date Analyzed 

ICP-MS METALS, SOLID SAMPLES SW6020 SW3050B Analyst: k!!" 
Aluminum 19000 5.06 16.1 mglKg-dry 4 11/23/2011 3:10:21 p~ 

Arsenic 55.7 0.117 0.402 mglKg-dry 2 11/21/20115:39:56 p~ 

Cadmium 0.175 0.007 0.027 mgIKg·dry 2 11121/2011 5:39:56 p~ 

Chromium 43.4 0.147 0.536 mgfKg-dry 2 11/30/2011 2:00:59 p~ 

Copper 97.1 0.110 0.335 mgfKg-dry 2 11/30/2011 2:00:59 p~ 

Lead 17.3 0.012 0.054 mgIKg-dry 2 11/21/2011 5:39:56 p~ 

Nickel 44.0 0.077 0.266 mglKg·dry 2 11/30120112:00:59 Ptv 

Selenium NO 0.162 0.536 mglKg-<lry 2 11/21/2011 5:39:56 p~ 

Silver 0.633 0.099 0.266 mg/Kg-dry 2 11/21120115:39:56 Ptv 

Zinc 120 0.245 0.604 mg/Kg-<lry 2 11/30/2011 2:00:59 p~ 

MERCURY IN SOIL/SEDIMENT· SW846 7471B E245.5 SW7471A Analyst: tr 
Mercury ND 0.0412 0.142 mglKg·dry 11/1812011 9:32:00A~ 

ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk 
Organic MaUer- Walkley Black 1.17 0.09 0.20 % 11/18/2011 2:19:00 Pt... 

PERCENT COARSE MATERIAL ASTMD422 Analyst: dk 

1" Gradation NO 0.05 0.10 % 11/1712011 4:55:00 PI-v 

2mm Gradation 0.22 0.05 0.10 % 1 11/17/20114:55:00 Pt... 

RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: dk 
%elay 2.0 0.1 0.1 % 11/17/20115:50:00 PfI. 

0/0 Sand 96.0 0.1 0.1 % 11/17120115:50:00 p~ 

% Silt 2.0 0.1 0.1 % 11117/20115:50:00 Ptv 

Soli Class SAND 11117/2011 5:50:00 pt.,. 

PERCENT MOISTURE 02216 Analyst BO 

Percent MOisture 25.4 0.01 0.05 wt% 11{16/2011 3:00:00 Ptv 

Qualifiers: E Value above quantltatlon raoge H Holding times for preparation or analysis exceeded 

J Analyte detected below the Reporting Llmlt limit Reporting limit 

MDL Method Detection Limit ND Not Detected at the Method Detection LImit (MDL) 
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MSE Lab Services Date: 02-Dec-11 

CLIENT: AECOM Client Sample ID: MIDDLE SHERMAN 
Lab Order: 1111062 Tag Number: 

Project: FCETUAECOM Collection Date: 10/4/2011 

Lab ID: 1111 062-0056 Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst 

Sulfide 1.01 0.55 1.50 J pmolesJg 11/18/2011 9:32:00 M 

Qualifiers: E 

J 

Value above quantitation range 

Ana[yte detected below the ReportIng Limit 

H 

LImit 

•. _--_.-,--
Holding times for prepamtion or analysis exceeded 

Reporting LImit 

MDL Method Detection Limit ND Not Detected at the Method Detection LImit {MOL) 
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Date: 02-Dec-11MSE Lab Services 

CLIENT: AECOM Client Sample 10: LOWER SHERMAN 

Lab Order: .1111062 Tag Number: 

Project: FCETLIAECOM Collection Date: 11/10/2011 11 :00:00 AM 

Lab 10: 1111 062-006A Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Oate Analyzed 

ICP-MS METALS, SOLID SAMPLES SW6020 SW3050B Analyst: kgVI 

Aluminum 18200 4.88 15.5 mg/Kg-dry 4 11/23/20113:10;21 Pt.

Arsenic 28.9 0.112 0.388 mglKg-dry 2 11/21/20115:39:66 PlIr 

CadmIum 0.389 0.007 0.026 mglKg-dry 2 11/21/2011 5:39:56 p~ 

Chromium 46.2 0.142 0.517 mg/Kg-dry 2 11/30/20112:00:59 PlIr 

Copper 94.0 0.106 0.323 mglKg-dry 2 11/30/20112:00:59 PlIr 

Lead 6.70 0.012 0.052 mglKg-dry 2 11/21/20115:39:56 Plv 

Nickel 45.9 0.074 0.259 mg/Kg-dry 2 11130/2011 2:00:59 p~ 

Selenium NO 0.176 0.517 mg/Kg-dry 2 11/2112011 5:39:56 Pt. 

Silver 0.137 0.095 0.259 J mglKgc<Jry 2 11/21/2011 5:39:66 p~ 

Zinc 110 0.236 0.776 mglKg-dry 2 11/30/2011 2:00:59 p~ 

MERCURY IN SOIUSEDIMENT - SW846 7471B E245.5 SW7471A Analyst: tr 

MereuI)' NO 0.0455 0.157 mglKg-dry 11/18/20119:32:00At. 

ORGANIC MAnER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk 

Organic Matter - Walkley Black 0.54 0.09 0.20 % 11/18/2011 2:19:00 p~ 

PERCENT COARSE MATERIAL ASTMD422 Analyst: dk 

1" Gradation NO 0.05 0.10 % 11/17/2011 4:55:00 p~ 

2mm Gradation 0.11 0.05 0.10 % 11/17/2011 4:55:00 p~ 

RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: dk 

% Clay 2.0 0.1 0.1 % . 1 11/17/20115:50:00 Pro.. 

% Sand 96.0 0.1 0.1 % 11/17/2011 5:50:00 P~ 

% Sill 2.0 0.1 0.1 % 11/17/20115:50:00 P~ 

Soli Class SAND 11/17/2011 5:50:00 p~ 

PERCENT MOISTURE 02216 Analyst: BO 

Parcent Moisture 22.7 0.01 0.05 wt% 11/16/2011 3:00:00 Pili 

Qualifiers: E Value above quantltation range H Holding times for preparation or analysis exceeded 

J Analyte detected below the Reporting limit Umlt Reporting limit 

MDL Method Detection Limit NO Not Detected at thE:t Method Detection Limit (MOL) 
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MSE Lab Services Date: 02-Dec-11 

CLIENT: AECOM Client Sample 10: LOWER SHERMAN 
Lab Order: 1111062 Tag Number: 

Project: FCETUAECOM Collection Date: 10/3/2011 

Lab 10: 1111062-0069 Matrix: SEDIMENT· 

Analyses Result MOL Rpt. limit Qual Units OF Date Analyzed 

ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: 

Sulfide 1.50 0.55 1.50 ~mo'esIg 11/18/2011 9:32:00 M 

Qualifiers: E Value above quantitatlon range H Holding times for preparation or analysis exceeded 

J Analyte detected below the Reporting Limit limit Reporting limit 

MDL Method Detection limit ND Not Detected at the Method Detection Limit (MDL)
Page 11 of 22 



Date: 02-Dec-11MSE Lab Services 

CLIENT: AECOM Client Sample 10: LOWER JOHNSON 

Lab Order: 1111062 Tag Number: 

Project: FCETUAECOM Collection Date: 11/10/2011 11 :00:00 AM 

Lab 10: 1111062-007A Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ICP-MS METALS, SOLID SAMPLES SW6020 SW3050B Analyst kll" 
AlumInum 13100 5.02 18.0 mglKg.<f1Y 4 11/23/2011 3:10:21 p~ 

Arsenic 18.2 0.118 0.399 mglKg.<f1Y 2 11/21120115:39:56_Pt. 

Gadmlum 0.238 0.007 0.027 mg/Kg.<f1Y 2 11/21/2011 6:39:56 p~ 

Chromium 31.5 0.148 0.533 mg/Kg.<f1Y 2 11/30/2011 2:00:59 Pt. 

Copper 73.1 0.109 0.333 mglKg.<f1Y 2 11/30/2011 2:00:59 Pt. 

Lead 9.78 0.012 0.053 mglKg.<f1Y 2 11/2112011 5:39:56 P. 

Nickel 27.3 0.078 0.268 mglKg·dlY 2 11130/2011 2:00:69·P. 

SelenIum ND 0.181 0.533 mglKg.<f1Y 2 11/21/2011 5:39:56 Pt. 

Sliver 0.164 0.098 0.266 mgIKg.<f1Y 2 11/2112011 6:39:66 P. 

ZInc 93.3 0.243 0.799 mgIKg.<f1Y 2 11/30/2011 2:00:59 Plv 

MERCURY IN SOIL/SEDIMENT - SW846 7471B E245.5 SW7471A Analyst: tr 
Mercury ND 0.0386 0.133 mgIKg.<f1Y 1 11/18120119:32:00 Af.. 

ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk 

Organic Matter - Walkley Black 0.89 0.09 0.20 % 11118/20112:19:00P. 

PERCENT COARSE MATERIAL ASTM0422 Analyst: dk 

1n Gradation ND 0.06 0.10 % 11/17120114:55:00 Pf... 

2mm Gradation ND 0.05 0.10 % 11/17/20114:55:00 pa, 

RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: dk 

% Clay 2.0 0.1 0.1 % 1 11117/20115:50:00 "" 

% Sand 96.0 0.1 0.1 % 1 11/17/2011 5:50!OO P)" 

% Silt 2.0 0.1 0.1 % 11/17}2011 5:50:00 p~ 

Soil Class SAND 11117/2011 5:50:00 p~ 

PERCENT MOISTURE 02216 Analyst: 60 
Percent Moisture 24.9 0.01 0.05 Wl% 1 11/1612011 3:00:00 p~ 

E Value above quantitation range H Holding times for preparatfon or analysis exceeded QualifIers: 
J Analyte detected below the Reporting Umlt . Limit Reporting limit 

MDL Method Detection limit NO Not Detected at the Method Detection Limit (MDL) 
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MSE Lab Services Date: 02-De1>-11 

CLIENT: AECOM Client Sample 10: LOWER JOHNSON 

Lab Order: 1111062 Tag Number: 

Project: FCETUAECOM Collection Date: 10/3/2011 

Lab 10: 1111062-007B Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ACID VOLATILE SULFIDE-SIM. EXT •. METALS AVS-SEM AVS-SEM Analyst: 

Sulfide ND 0.55 1.50 IJmolesJg 11/18J20119:32:00A' 

Qualifiers: E Value above quanli~tion range. H Holding times for preparation or analysis exceeded 

J Analyte detecte~ below the Reporting limit Limit Reporting limit 

MDL Method Detection Umit NO Not Detected at the Method Detection Limit (MOL) 
Page 13 of 22 



P.O. Box 4078 Lab: 4013-494"7334 

~"!i' MSEAnsfytlca/ Laborafory 200 Technology Way Fax: 408494"7230 Date: 02·Dec-11 
Buffa, MT 59701 lab;nfc@mse·ta.com Report Date: 02-Dec-11 

QAlQC SUMMARY REPORT 

Work Order: 1111062Client: AECOM 

Project: FCETLIAECOM BatchlD: 5060 

Analyle Result RL Units Spike Lvi %Rec Low Limit High Limit RPO RPOLlmit Qualifier 

Sample ID: 5060·PB FILTERED Method: SW6020 Batch ID; 5060 AnalyslsDtdtI: 11121120116:39:66PM 

Arsenic 0.070 0.150 mg/Kg J 

Cadmium 0.012 0.010 mg/Kg 


Lead 0.020 O.OZO mg/Kg 


Selenium NO 0.200 mg/Kg 


Sliver 0.078 0.100 mg/Kg J 


Sample /0: 5060"PB UNFILTERED Method: SW6020 Batch ID: 5060 AnalysIs Date: 1112.112011 5:39:5$ PM 

Arsenic 0.150 0.150 mg/Kg 

Cadmium 0.004 0.010 mg/Kg J 
Lead 0.022 0.020 mg/Kg 


Selenium NO 0.200 mg/Kg 


Sliver ND 0.100 mg/Kg 


Samp/eIO: 5060.LCS Method: SW6020 Batch 10: 5060 AnalysIs Date: 11/21/2011 5:39:56 PM 

Arsenic 85.9 0.300 mg/Kg 85.30 101 80 120 
Cadmium 153 0.020 mg/Kg 159.0 96.4 80 120 
Lead 44.4 0.040 mg/Kg 46.30 96.0 80 120 
Selenium 39.3 0.400 mg/Kg 45.20 87.0 80 120 
Silver 24.7 0.200 mg/Kg 24.30 102 80 120 

Sample 10: 1111062·007A MS Method: SW6020 Batch /0: 5060 Ana/ysfs Date: 11121120115:39:56 PM 

Arsenic 146 0.399 mglKg"dry 113.6 114 75 125 
Cadmium 202 0.027 mg/Kg-dry 211.7 95.2 75 125 
Lead 67.2 0.053 mg/Kg-dry 61.65 93.1 75 126 
Selenium 56.8 0.533 mg/Kg·dry 60.19 94.3 75 125 

Sliver 33.1 0.Z66 mg/Kg-dry 32.36 102 75 125 

Semple 10: 1111062'()07A MSD Method: SW6020 Batch 10; 5060 Antilysis Date: 1112112011 5:3Q:!)f) PM 

Arsenic 141 0.399 mg/Kg"dry 113.6 110 75 125 3.23 20 

Cadmium 201 0.027 mg/Kg"dry 211.7 94.7. 75 125 0.527 20 


Lead 68.1 0.053 mg/Kg·dry 61.65 94.5 76 125 1.31 20 


Selenium 58.3 0.533 mg/Kg"dry 60.19 96.9 75 125 2.70 20 

Sliver 32.8 0.266 mg/Kg-dry 32.36 101 75 125 0.878 20 


Sample 10: 111108~'()07A MST Method: SW6020 Batch ID: 5060 AnalysTs Date; 11/2112.011 5:39:56 PM 

Arsenic 129 0.399 mg/Kg"dry 113.6 99.2 75 125 12.4 20 


Cadmium 19B 0.027 mg/Kg·dry 211.7 93.4 75 125 1.84 20 


Lead 66.1 0.053 mg/Kg-dry 61.85 91.4 75 125 1.56 20 


Selenium 55.3 0.533 mglKg·dry 60.19 91.9 75 125 2.53 20 

Sliver 33.3 0.266 mglKg-dry 32.36 102 75 125 0.576 ZO 


Sample ID: 5060·PB FIL TERED Method: SW6020 Batch ID: 5060 Ane/yslsDat9: 11/2312D113:1~:21 PM 

Aluminum ND 3.00 mg/Kg 

Qualifiers: NA Sample cone. Is > 4*splke level S Spike Recoveryourelde accepted recoveryUmits 
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US 
 P.O. Box 4078 Lab: 408494-7334 

Date: 02-Dec-11MSE Analytical Laboratoty 200 Technology Way Fax: 40(}494'7230 

Bulte, MT 59701 fabinfo@mse-ia.com Report Date: 02-Dec-11 

QAlQC SUMMARY REPORT 

Client: AECOM Work Order: 1111062 

Project: FCETL/AECOM BatchlD: 5060 

Analyle Result RL Units Spike LvI % Ree Low Limit High Limit RPD RPD Limit Qualifier 

Semple 10: 5060·PB UNFILTERED Method: SW6020 Batch 10: 5060 Analysis Date: 11/23120113:10:21 PM 

Aluminum ND 3.00 mg/Kg 

Sample 10: 5060·LCS Mathod: SW6020 Batch 10; 5060 AnalysIs Date: 11123120113:10;21 PM 

Alumlnum 9920 6.00 mg/Kg 11250 88.2 80 120 

SemplelD: 1111062-007A MS Method: SW6020 Batch JD: 6060 Antilysis Date; 11/23/20113:10;21 PM 

Aluminum 28100 16.0 mg/Kg·dry 14980 100 75 125 

Sample/D: 1111062·007A MSO Method: SW6020 Batch ID: 5060 Analysis Date: 11123/201t' 3:10:21 PM 

Aluminum 29500 16.0 mg/Kg·dry 14980 109 75 125 4.57 20 

sample 10: 1111062·007A MST Method: SW6020 Batch ID: 5060 Analysis Date: 11123120113:10:21 PM 

Aluminum 30100 16.0 mglKg-dry 14980 113 75 125 6.57 20 

Sample 10: 5060·PB F/LTEREO Method: SW6020 Batch 10: 5060 AnalysIs Date: 11/30120112:00:69 PM 

Chromium 3.03 0.200 mg/Kg 
Copper 0.141 0.125 mg/Kg 

Nickel 0.103 0.100 mg/Kg 

Zinc 0.352 0.300 mg/Kg 

Sample 10: 5060·PB UNF/~TEREI) Method: SW6020 Batch 10: 5060 Ana/ysis Date: 11/30/2011 2:00:59 PM 

Chromium 2.79 0.200 mg/Kg 

COpper 0.175 0.125 mg/Kg 

Nickel 0.068 0.100 mg/Kg J 

Zinc 0.332 0.300 mg/Kg 

Sample 10: 5060·LCS Method: SW6020 Batch /D: 5060 Anafysia DetfJ: 11/3012011 2:00:5f} PM 

Chromium 337 0.400 mg/Kg 294.0 115 80 120 
Copper 71.9 0.250 mg/Kg 63.20 114 80 120 
Nickel ·186 0.200 mg/Kg 163.0 114 80 120 
Zinc 270 0.600 mg/Kg 262.0 103 80 120 

Samp/eID: 1111062-007A MS Method: SW6020 Batch /D: 5060 Analysis Dats: 11/30120112:00:59 PM 

Chromium 489 0.533 mg/Kg·dry 391.5 117 75 ·125 

Copper 171 0.333 mg/Kg·dry 84.16 117 75 125 
Nickel 271 0.266 mg/Kg·dry 217.1 112 75 125 
Zinc 441 0.799 mg/Kg·dry 348.9 99.7 75 125 

Sample /D: 1111062·007A MSI) Method: SW6020 Batch ID: 5060 Analysis Date: 11130/20112:00:59 PM 

Chromium 515 0.533 mg/Kg·dry 391.5 124 75 125 5.16 20 
Copper 168 0.333 mg/Kg·dry 84.16 113 75 125 1.72 20 
Nickel 276 0.266 mg/Kg·dry 217.1 115 75 125 2.03 20 
Zinc 449 0.799 mg/Kg·dry 348.9 102 75 125 1.69 20 

Sample 10: 1111062·007A MST Method: SW6020 Batch /D: 5060 Analysis Date: 11/30/2011 2:00:59 PM 

Chromium 486 0.533 mg/Kg·dry 391.5 116 75 125 0.795 20 

Qualifiers; NA Sample conc. Is > 4·splke level S SpIke Recovery outs!de accepted recovery limIts 
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P. O. BoX 4078 Lab: 406-494-7334 
Date: 02-09C-11US MSE AnsfytfcaJ Laboratol}' 200 Technology way Fax: 406-494-7230 

Buna, MT 59701 lebinfo@mse-ta.com Report Date: 02-09C-11 

QA/QC SUMMARY REPORT 


Work Order: 1111062
Client: AECOM 


Project: FCETUAECOM BatchlD: 5060 


Analyle Result RL Units Spike Lvi % Roc Low Limit HIgh LimIt RPD RPD Limit Qualifler 

SamplelD: 1111062·007A MST Method: SW6020 Batch ID: 5080 Anafy$l$ Date: 11/30/20112:00:69 PM 

Copper 169 0.333 mglKg·dlY 84.16 103 75 125 7.18 20 

Nickel 265 0.266 mglKg·dlY 217.1 110 75 125 2.05 20 

ZInc 436 0.799 mglKg-d1Y 348.9 98.2 75 125 1.24 20 


Qualifiers; NA Sample cone. Is > 4"spike level S Spike Recovery outside accepted recovery limits 
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P;O. Box 4078 Lab: 406-494-7334 
Date: 02-Dec-11..lSi MSE Analytical Laboratory 200 Technology Way Fax: 406-494-7230 

Buffe, MT 59701 labinfo@mse-ta.com Report Date: 02-Dec-11 

QAlQC SUMMARY REPORT 

Client: AECOM VVorkOrder: 1111062 

Project: FCETUAECbM BatchlD: 5064 

Analyle Result RL Units Spike Lvi % Ree Low Limit High Limit RPD RPD Limit Qualifier 

Sample 10: 5084-PS Metho": E2~,5 Batch 10: 5064 Analysis Date: 11/1.'312011 9:32:00 AM 

Mercury ND 0,100 mglKg 

Sample 10: LCS-S064 Methocl: E245.5 Batch 10: 5064 AnalysIs Date: 11/1812011 9:32:00 AM 

MercurY 14.0 0.553 mg/Kg 16.00 87.8 SO 120 

Sample 10: 1111062-002A-MS Me/hod: E245.5 Batch 10: 5064 Analysis Date: 11/1812011 9:32:00 AM 

Mercury 1S.2 1.66 mg/Kg-dry 21.40 84.9 75 126 

Sample 10: 1111062-002A-MSD Method: E245.5 Batch 10: 5064 Analysis Date: 11/1812011 9:32:00 AM 

Mercury 21.3 1.66 mg/Kg-dry 21.40 99.2 75 125 15.5 20 

Qualifiers: NA Sample cone. Is> 4'"splke level S Spike Recovery ol)1:slde accepted recovery limits 
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P.O. Box 4078 Lab: 406-494-7334 
Date: 02-De,;-11IE MSE Analytical Laborafo/y 200 Technology Way Fax: 40&-494-7230 

Bune, MT 59701 lablnfo@mse-la.com Report Date: 02-Dec-11 

QA/QC SUMMARY REPORT 

Client: AECOM Work Order: 1111062 

Project: FCETUAECOM BatchlD: 5079 

Analyle Result RL Units Spike Lvi %Ree Low Limit High Limit RPO RPO Limit Qu.,mer 

SamplelD: 1111062-002B-D Method: AVS-SEM Batch ID: 5079 AnalysIs Date: 1111812011 9:32:QO AM 

Sulfide NO 1.50 ~mol..lg 0 35 

Sample ID: 1111062-QQ2B-S Method: AVS-SEM Batch ID: 5079 AnafY$f$ Deta: 11/18/20119:32:00 AM 

Sulfide 11.1 1.50 ~moleslg 10.59 105 80 120 

Sample ID: LCS-5079 MethocJ: A VS-SEM Batch ID: 5079 AnalysIs Date: 11/1812011 9:32:00 AM 

Sulfide 13.7 1.50 IJmoles/g 12.5B 109 85 115 

Semple ID: 5079-PB Method: A VS-SEM Batch ID: 5079 AnelysfsDate: 1111812Q119:32:00AM 

Sulflde 0.89 1.50 ~mol.s/g J 

Qualifiers: NA Sample cane. Is > 4"spike level S Spike Recovery outside acrepted recovery limits 
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ne MSE Analytical Laboratory 

Client: AECOM 
Project: FCETUAECOM 

Analyle Result 

Sample ID: 1111062.Q06A-D 

1" Gradation ND 
2mm Gradation 0.13 

P. O. Box 4078 Lab: 406-494-7334 

200 Technology Way Fax: 406-494-7230 

Butte, MT 59701 labfnfo@mse-la.com 

QAlQC SUMMARY REPORT 

RL Units Spike Lvi % Ree Low Limit 

Method: ASTMD422 Batch ID: R18192 
0.10 % 
0.10 % 

Date: 02-Dec-11 


Report Date: 02-Dec-11 


Work Order: 1111062 

BatchlD: R18192 

High Limit RPD RPD limit Qualm.r 

AnalysIs Dat9: 11/17/20114:65:00 PM 

o 35 

12.9 35 

Qualifiers: NA Sample cone. Is > 4'"spike level S Spike Recovery outside accepted recovery IImlt$ 
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P.O. Box 4078 Lab: 406-494-7334 
Date: 02-Dec-11~.e MSEAnalytIcal Laborafo'Y 200 Technology Way Fax: 406-494-7230 

Bulte, MT 59701 leblnfo@ms.-!a.com Report Date: 02-Dec-11 

QAlQC SUMMARY REPORT 

Work Order: 1111062Client: AECOM 

Project: FCETLIAECOM BatchlD: R18203 

Analyte Result RL Units Spike Lvi % Ree Low Limit High Limit RPD RPD Limit Qualm., 

Sampl.ID: 1111062-Q04A-D Method: MSA15-5 Batch 10: R18203 AnalysIs Dat9: 11117120116:50:00 PM 

% Clay 10.0 0.1 % o 35 


% Sand 86.0 0.1 % o 35 

% Silt 4.0 0.1 % o 35 


Soil Class LOAMYSAND 


Quallflers: NA Sample cone. Is > 4"spike level S Spike Recovery outside accepted recovery limits 
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P.O. Box 4078 Lab: 406-494-7334 
Date: 02-Dec-11US MSE Analytical Laboratoty 200 Technology Way Fax: 406-494-7230 

Buffe, MT 59701 labinfo@mse-la.com Report Date: 02-Dec-11 

QAlQC SUMMARY REPORT 

Client: AECOM Work Order: 1111062 

Project: FCETLfAECOM BatchlD: R18208 

Analyte Result RL Units Spike LvI %Ree Low Limit High Limit RPD RPD Limit Q"alifier 

Samp/elD: 1111062-Q02A-D Method: OM_WALKLi: Batch 10: R1820B AnalYSIs Date: 11/18120112:19:00 PM 

Organic Matter - Walkl 2.29 0.20 % 11.9 35 

S.mpleIO: LCSQ6771 Method: OM_WALKLi: Batch 10: R18208 Analysis Date: 11/18/2.011 2:19:00 PM 

Organic Matter - Walkl 0.55 0.20 % 0.5965 92.9 70.7 109 

Sample 10: PB Method: OM_WALKLi: Batch 10: R18208 AnalYSIS Date: 11118120112:19:00 PM 

Organic Matter - Walkl NO 0.20 % 

Qualifiers: NA Sample cone. Is > 4"spike level S Spike Recovery outside accepted recovery limits 
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ne MSE Anafyt/oaf Labora/ory 

Client: AECOM 

Project: FCETUAECOM 

Analyte Result 

SamplelD: 1111062-001A-0 
Percent Moisture 14.9 

SamplelD: 1111062-007A-0 
Percent MoIsture 25.8 

P.O. Box 4078 Lab: 406-494-7334 

200 Technology Way Fax: 406-494-7230 
Buffa, MT 59701 labinfo@mse-ta.com 

QAlQC SUMMARY REPORT 

RL Units Spike Lvi % Ree Low limit 

0.05 
Method: 02216 

wt% 
Batch ID: R18241 

0.05 

Method: D2216 

wt% 
Batch ID: R18241 

Date: 02-Dec-11 


Report Date: 02-Dec-11 


Work Order: 1111062 

BatchlD: R18241 

High Umit RPO RPO limit Qualifier 

Antilysis DaM: 11116120113:00:00 PM 

2.14 35 

AnaJYJ)/sDatf1: 11116!20113:00;OOPM 

3.45 35 

Qualifiers: NA. Sample Clone. Is> 4Aspike level S Spike RecovelY outside accepted recovery limits 
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CHAIN OF CUSTODY RECORD AaCOM /1/1 (:;)&7
PrSseryatlon 
1-HCI,4" 
2_H2S04.4G 
3- HN03, 4" 
4-NaOH,4° 
5 - NaOH/ZnAc, 

"6  Na2$203, 4° 
7-4· 

S-Soil 
SL-Sludga 
SO - Sediment 
SO-Solid 
A-AIr 
l-Llquld 
p Product 

LabFiefd Samp!e NoJldentificatkm Pate RemarksI.D. 

W//1 
l--J:i21 

"'" . cf,1c.J.- 1\\\\0 1\ .loo Igo~? 

Ix X X '/... X 

Analytical Laboratory (Destination): 
Date: \\k)\\\ 

AECOM TOXiCO'!p~Time: 11 '. I:lO 
4303 W. Laporte Avenue t<\St 

Relinquished by: (PrInt Name)l(Affilietion) Date: Received by: {PrB1! Name)l(Affiliabon} Date: Fort CQllitfu. CO 80521 
.-{ifiO) 416-0916 

Time: Time: /(970) 490-2963 (FAX)
~nature: Sianature: 

Relinquished by: (Print Name)J(Afflliation) Received by: (Print Nams)1(Affilialion) /
Date: Date: 

'Sample Snipped Via: 

I 
Temp blank 

TIme: Time:Sianature: S;anature: UPS FedEx Courier Other Yes No 

Serial No. ---,-N:.=._£_:::...51:....:.7--=8-=.8 



MSE Lab Services 

Sample Receipt Checklist 
Client Name AECOM_INC Date and Time Received: 11115/2011 11 :32:02 AM 

Work Order Number 1111062 ReptNo: 1 Received by kgw 

COC_ID: S:S0lerID: 

Checklist completed by 6vo~ ~ Ilh(// ( 
Slgnatvre I Date 

Matrix: Carrier name ~ 

Shipping container/cooler In good condition? Yes ~ NoD Not Present 0 
Custody seals IntaGt on shlppplng container/cooler? Yes Ii!I NoD Not Present 0 
Custody seals Intact on sample bottles? Yes 0 NoD Not Present Ii!I 
Chain of custody present? Yes Ii!I NoD 

Chain of custody signed when relinquished and received? Yes Ii!I NoD 

Chain of custo~y agrees with sample labels? Yes ~ NoD 

Samples in proper container/bottle? Yes ~ NoD 

Sample contalners- Intact? Yes Ii!I NoD 

Sufficient sample volume for Indicated tast? Yes Ii!I NoD 

All samples receIved within holding time? Yes Ii!I NoD 

ContalnerfTemp Blank temperature In compliance? Yes 0 No Ii!I 

Water - VOA vials have zero headspace? No VOA vials submrtted Ii!I Yes 0 NoD 

Water - pH acceptable upon receipt? Yes 0 NoD 0
lank 

Adjusted? N0<., Checked by .() It (/<{/(( 

~t2-bi ({) <i1ACtQ 

Client contacted ___ Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: TEMP = 7.4 - SEDIMENT SAMPLES 

Gorrective AcHon 
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AECOM AaCOMEnvironmental Toxicology 
4303 West LaPorte Avenue, Fort Coli ins, Colorado 80521-2154 
T 970.416.0916 F 970.490.2963 www.aecom.com 

January 27, 2012 

Kevin Eppers 

Coeur Alaska Inc, 

Kensington Gold Mine 

3031 Clinton Drive 

Suite 202 

Juneau AK 99801 


Subject: Result of sediment toxicity test 

Dear Mr. Eppers: 

Enclosed is a copy of the report for the sediment toxicity test conducted with Hya/ella azteca, 
While there were no significant survival effects, there were significant growth effects in several of 
the sediments. All analytical data are included in the report, 

We greatly appreciate the opportunity to complete this study for Coeur Alaska Inc" Please do 
not hesitate to call us if you have any questions, 

Sincerely, 

~wkJ~ b-:7. 
Amber Potts (Roberts) Rami B. Naddy, Ph, , 

Data Analyst Study Director I EnvironmentalT 

amber. roberts@aecom,com rami.naddy@aecom.com 


Attachment 

60225262-058-(069-074) 

AECOM Environment 



 
    
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

Coeur Alaska, Inc. 
Juneau, Alaska 

Report of Short-Term Toxicity of Whole 
Sediment to Hyalella azteca 

Prepared by 

AECOM Environment 
Environmental Toxicology 
Fort Collins, CO 

60225262-058-(069-074) 
December 2011 



 

    
 

    

  
 

 
  

 
 

 

 

  
 

 
 

 
   

 

 
 

 
 

 
   

     
     

 
 

 
      
  

  
       
  

   
   

 

   
  
  

  
  

  
  

  

   
  

    
 

 
 

 

   
 

 
 

    


 

 

	 

	 

	 

Report of Short-Term Toxicity of Whole Sediment to Hyalella azteca 

Project IDs: 60225262-058-(069-074)
 
November 2011
 

Sponsor and Laboratory Information 

Sponsor 

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

Project Officer Kevin Eppers (907) 523-3328 

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 Rami B. Naddy, Ph.D  (970) 416-0916 email: rami.naddy@aecom.com 
Report Author Amber Potts (Roberts) (970) 416-0916 email: amber.roberts@aecom.com 

Test Information 

Test Short-term chronic screening toxicity test of sediment 
Basis USEPA (2000) and ASTM (2009) 
Test Protocol HA3AK.TIE058.007 
Test Period November 4, 2011 @ 1100 to November 14, 2011 @ 0900-1120 
Test Length 10 days 
Species Hyalella azteca 
Test Material Whole sediment 

Sediment ID 

Sample ID AECOM Laboratory ID 
Inlet Upper Slate 25192 
Lower Sherman 25193 

Middle Slate 25194 
Lower Slate 25195 

Lower Johnson 25196 
Middle Sherman 25197 

Control Sediments Silica Sand 

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 

AECOM Fort Collins Environmental Toxicology Laboratory          NELAC Accredited Page 1 of 7 



   
 

    

 
 

 
 

      
 

       

      

      

      

      

      
  

   
  

 
 

 
 

  
 
 

 
 

   

 

 

 
  

  
  

  
  

 
     

 

AECOM Environment 60225262-058-(069-074) 

Sediment Collection and Receipt 

Sample ID Collection Date 
and Time AECOM No. Date of Receipt Temp. at 

Arrival (°C)a 

Inlet Upper Slate 10/06/11 @ 1200 25192 10/11/11 3.4 

Lower Sherman 10/04/11 @ 1200 25193 10/11/11 3.4 

Middle Slate 10/03/11 @ 1200 b 25194 10/11/11 3.4 

Lower Slate 10/03/11 @ 1200 25195 10/11/11 3.4 

Lower Johnson 10/03/11 @ 1200 25196 10/11/11 3.4 

Middle Sherman 10/04/11 @ 1200 25197 10/11/11 3.4 
a Air temperature of cooler 
b Sample collection was started on 9/26/11 but due to weather constraints had to be completed on 10/03/11. 
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. 

Test Sediment Preparation 

Sample ID Date Homogenized Time Homogenized 

Inlet Upper Slate 1030-1033 
Lower Sherman 1015-1018 

Middle Slate 1045-1048 
Lower Slate 

November 3, 2011 
1040-1043 

Lower Johnson 1042-1045 
Middle Sherman 1028-1031 

Before, during, and after homogenization, any noticeable debris (including sticks and other plant 
material) and large stones were removed from the sediment and discarded. 

AECOM Fort Collins Environmental Toxicology Laboratory          NELAC Accredited Page 2 of 7 



   
 

    

 
 

    
 

  
 

 
 

     
    

   
   

  

  
    

  
  

  
  

 
  

 

 
   

 
 

 
    

     
   

  

   
    

   
 

 
 

  
 

 
 

 

 

 
 

 
 

 

    
    

    

    

    
    

    

   

   
 

 


 


 

AECOM Environment 60225262-058-(069-074) 

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 glass 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 11-025 
Age 8 – 10 days 
Size (pre-test wt.) 0.018 mg/organism (mean) 
Source Aquatic BioSystems (ABS), Fort Collins, CO 

Overlying Water Moderately Hard Reconstituted Water with added chloride 
(49 mg/L) as NaCl, RW # 10089 

Reference Toxicant Testing Initiated November 4, 2011 using sodium chloride (NaCl) 

TEST RESULTS
 

Biological Data – Survival and Dry Weight
 

Sample ID Percent Survival 
Dry Weight (mg) 

Per original 
organism 

Per surviving 
organism 

Sand Control 98.8 0.081 0.082 
Inlet Upper Slate 96.2 0.070 0.073 
Lower Sherman 96.2 0.071 0.074 

Middle Slate 93.8 0.058 a 0.062 a 

Lower Slate 95.0 0.072 0.076 
Lower Johnson 96.2 0.074 a 0.077 
Middle Sherman 98.8 0.068 a 0.069 a 

a Statistically significant reduction in weight relative to the control using Toxstat Version 3.5 (WEST, Inc. and 
Gulley 1996) 
Note: See Appendix B for test data sheets 
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AECOM Environment 60225262-058-(069-074) 

Analytical Data 

Parameter 
Sample Identification 

Inlet Upper 
Slate 

Lower Slate 
Creek 

Middle Slate 
Creek 

Middle 
Sherman Creek Lower Sherman Lower Johnson 

Metals (mg/kg-dry)a 

Aluminum 22,500 13,600 20,100 19,000 18,200 13,100 
Chromium 127 29.4 29.5 43.4 46.2 31.5 

Zinc 130 220 1,360 120 110 93.3 
Arsenic 17.9 16.2 30.0 55.7 28.9 16.2 

Cadmium 0.722 1.46 20.9 0.175 0.389 0.238 
Copper 53.4 56.7 88.4 97.1 94.0 73.1 
Lead 3.37 7.79 8.50 17.3 6.70 9.76 
Nickel 87.5 47.4 143 44.0 45.9 27.3 

Selenium 0.809 0.720 1.41 ND ND ND 
Silver 0.120 J 0.134 J 0.233 J 0.633 0.137 J 0.164 J 

Mercury ND 0.0502 J 0.0692 J ND ND ND 
Particle Size (%)b 

Clay 4.0 2.0 10.0 2.0 2.0 2.0 
Sand 94.0 94.0 86.0 96.0 96.0 96.0 
Silt 2.0 4.0 4.0 2.0 2.0 2.0 

Texture Sand Sand Loamy Sand Sand Sand Sand 
Coarse Material (2 mm) ND 0.44 1.65 0.22 0.11 ND 

TOC (%-dry) c 5.46 2.04 11.0 1.17 0.54 0.89 
Acid Volatile Sulfide 
(umoles/g) 1.39 ND ND 1.01 1.50 ND 
a Al, As, Cd, Cr, Cu, Pb, Ni, Se, Ag and Zn 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
 
ND = Not Detected at the Method Detection Limit (MDL)
 
Note: See Appendix C for a copy of the report from the analytical laboratory (MSE Analytical Laboratory, Butte, MT)
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AECOM Environment 60225262-058-(069-074) 

Total and Total Volatile Solids 

Sample ID Percent Total Solidsa Percent Total Volatile Solidsb 

Inlet Upper Slate 72.10 4.12 

Lower Sherman 73.15 2.75 

Middle Slate 60.17 7.81 

Lower Slate 78.00 3.38 

Lower Johnson 74.28 2.01 

Middle Sherman 72.45 2.82 
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 duplicate analyses
 
Note: See Appendix B for data sheets (these parameters were determined at the AECOM/FCETL)
 

Physical and Chemical Data (Min/Max) 

Sample ID pH 
(units) 

DO 
(mg/L) 

Cond. 
(µS/cm) 

Temp. 
(°C)a 

Ammonia 
as N 

(mg/L) 

Hardness 
(mg/L as 
CaCO3) 

Alkalinity 
(mg/L as 
CaCO3) 

Sand Control 8.0/8.5 6.7/7.2 510/661 22/24 <1.0 88/124 67/89 
Inlet Upper Slate 8.0/8.3 6.1/7.2 488/675 22/24 <1.0 116/140 78/93 
Lower Sherman 8.1/8.3 6.3/7.1 499/620 22/24 <1.0 104/130 79/92 

Middle Slate 
Creek 8.0/8.2 5.6/6.7 602/811 22/24 <1.0 156/156 112/121 

Lower Slate 7.9/8.1 6.0/6.7 479/628 22/24 <1.0 96/126 65/85 
Lower Johnson 7.8/8.1 5.9/7.0 484/677 22/24 <1.0 90/130 68/87 
Middle Sherman 8.0/8.3 5.9/7.0 494/686 22/24 <1.0 88/136 70/93 
a Temperature in test chambers 

Reference Toxicant Test Results for H. azteca 

Organism Lot 
Number Test Dates 96-Hour LC50 

AECOM/FCETL Historical 95% 
Control Limits 

Low High 
11-025 11/04/11 to 11/08/11 2,943 1,030 3,306 

Note: Values are expressed as mg/L chloride 
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Statement of Procedural Compliance 

I certify that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the 
person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge, 
accurate and complete. 

Rami Naddy, Ph.D. 
Study Director 

Statement of Quality Assurance 

The test data were reviewed by the Quality Assurance Unit to assure that the study was 
performed in accordance with standard operating procedures, and that the resulting data 
and report meet the requirements of the NELAC standards. This report is an accurate 
reflection of the raw data. 

ChA~ ~;:l&,dJjl~
Quality Assurance Unit Date 

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page 7 of7 



   
 

           

 
 

  
 

 
 


 


 

AECOM Environment 60225262-058-(069-074) 

APPENDIX A
 

Chain of Custody
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AS'COM 	 pageLOf_l_ , 
P'Ilb'''P , t N P , t L t' 	 Container Type PreservationB\

/'"', ...... nu roJ...ec ame: ;~C\ rOJec DCa Ion: ,..Q'.,£(T:)( 	 ,- plastic 1 HCI,4Q 

' .... .PI • ,/ etC" 	 ' ' Analysis Requested A-Amber Glass 2 -H2S04, 4° 

,.,.::.'.~)',-~==-,-r_-+~'J-l."""''''''''-C>'-'='--__+- __+-----'_'--_'----._-'--_r--'-_-.--,---1 g: Clear Glass 3-HN03,4°
j ______-'----'='''--''=-'-''-''-- 

4 -NaOH, 4° 
P(1)rLFJ;;J I - D::f8 Field Logbook No.: 	 ~~~!~1~al 5 - NaOH/ZnAc, 

4
6 - Na2S203, 4°Sampler (Print Name)/(Affiliation): ' Chain of Custody Tape Nos.: 7 4" 


A'()F"~ Matrix Codes; 


ow - Drinking Water S-Soil 
WW - Wastewater SL - Sludge 

Send Results/Reportto: TAT: GW - Groundwater SD - Sediment 

Wf\{ 	 4/15Cp )hV11A1AY 
Signature: ~A~.,..AL__-SW - Surface Water SO-Solid 

ST - Storm Water A-Air~(/ .  W-Water 	 L-Uquid 
P - Product 

G(j b. C Sample
R Field 	 Lab

Field Lp'e No.lfdentificalion Date Time ~ Container Matrix Preserv. 	 Remarks
A Filtered 	 LO.

(Size/Mat'l)p B 

1200 I CUtA Ice y 
1'200 I q~ x 
1'200 x x 
1'2 CO >( 
1200 x 	 leG" x 

... f-'\,,, I)L'IZ . S\fE' €.M \01'1 1'200 c~ x 
t.-O&~"S~~wtoH> IV loi3 \'2-00 leG" X 

1200 Icc: x 
fol'J. I?OO x 

x 	 leG 
I 1200 X 	 'C£ 

Relinquished by: (Print Namej/(AffiliaUonj RJ{ceived by: (Print N~!1fY(Affiliation) 	 Analytical Laboratory (De~tination): J /.J -:2 / I {,Date: loll ~ 	 Date: 10\.11/ II 
C,Ue'r7<>f>,J Wr-' ""~F&, MYVIW< r foil'; fAf;l- 0l'V'-.. vec~ Olll iu VlA Ro. e)CD v'I"e, 

Time: 01-1. 0 Time: 10;;7D AECOM Toxicology Lab (( C1Ol-ev- -k"" _)
SiQnature: r ..../l A SiQnatura:-A.I A ;).,/H.:IIrff'}/1 	 4303 W, Laporte Avenue -~A 	 0' 

Relinquished bY7t Namej/(Affiliation) 	 Receivet:f1Jy: (Prin\ Name)/(Affiliation) 
Date: 	 Date: Fort Collins, CO 80521 

(970) 416-0916 	 > • 

Time: 	 Time: (970) 490-2963 (FAX) ,~Sianature: SiQnature: 

Relinquished by: (Print Name)f(Affiliation) Date: Received by: (Print Name)/(Affiliation) 
 Date: 

Sample Shipped Via: 	 Temp blank ~All ~~\e$ 'Neve c'.', Ilec+ ~ 
Time:SiQnaturef'lO 't-Vl.e. yeti!)- 20 It ' Tim~: SiQnature: 	 UPS ~ Courier Other Yes (;;) 



   
 

           

 
 

 


 


 

AECOM Environment 60225262-058-(069-074) 

APPENDIX B
 

Data Sheets
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FCETL QA Form NO.010 
Revision 5 
Effective 08/99 

TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING 
1\ \zzl" 

Q",:w \\\;1.:"\,\
.nlProiect Number: (;'0:225.9«l:;/..05R..{()f<>9 -O.'!:.\j \ Test Substance: 9.PA.~, Comments: AA '~Ol/! <j liz-


Analytical Balance ID: Sartorius #1 

Species: U, '" [" iI" '.11 Analyst Tare: VP... Analyst Gross: M 
 Dried in Oven # ~ from Date: =-Time: is/)/;) 

to Date: I I Time: ~ 

DaiefTime ofTare Wt.: \\\\I.\.\\\.~~~ DaterTime of Gross Wt.: \l/1~ e ibfiD 


~toO-"I0·c. '~dr .Boat Treatment Rep. Length WeiQht Type (Circle): Wet . BlotDry Dry l~ AFDW(>500'C) 	 Lot r Batch Number: Il-~ 
~No. Units: 

Tare . Gross Net Weight Adjusted No. of Mean Wt. per Mean Wt. per No. of Mean Wt. Mean Wt. per 
Weight (g) Weight (g) (g) 

. 
Net Weight Orig. Original Treatment Surv. per Treatment (mg) 

./ (g)' Organisms Organism (mg) Organisms Surviving (Surviving) 
(mg) (Original) Organism 

J."!91 

9v-.~ 	 11. C\~:\1~'X 008'31'2. O-QOO1'-i @.e-9 q(!) 

P.. ~CY~lil~ O.tj~123 ().O\)~15 10 \0 


c.. J() "~~R' o43Q2f.) Q,OWb'5 to )0 

t'O 	 qII) ~~lJ"ZI..l O,lly; IS O.ObC'bl 

F ~~31n~d. O.Qo71.ff U.\)CD~1.. \0 10 

F ~?l3~~ i IM1~q1q o.o~Dl~ 10 II) 

Ie\'\~"6..:): OCf:?qOI i).o~()l~ \0 
. 

\0~ 
Ii-\ ~~s~<.f ilM~L1 ().O~D'b5 \0 lO 


inIP4- Cl. ~.C13'1\D\ fi.qt./OOq ~.OO\)i.f'b ®ke'''1 '8S2 

i"" Pl C),C1L\I~ O.qLj Iqo C. ()OOI!"5 JO 10
! 

5\roe... c. b~:<'~i~ o.tl21n'5 0.00070 1'0 \1) 


10 ~~",)~-'~ O..ll~l34 v,oOOb I ib ~ 


Blank ()~1~ ~.q'3Zq(P ~~OOQ.;t2 

'" 

RanQe 

Mean 

Test Solution Volume: Loading Rate: 

Add in weight loss of blank boat, if appropriate. i MIl 22- 1\- <A) ere an\5'n'\ 1 ooy-' ,,~~ \ Ie 
Q) OJ 1\ \ -z,-z-.\ \\ C~ 
@w ~r Ptlol.? \\\-z;zl.n E. 
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Effective 08/99 

TEST ORGANISM LENGTHS WEIGHTS AND LOADING , , 
~I:z.zlll 

&1\' u> 111';>::>.\\\
.1Proiect Number: leo"" "''''''''-Oi7-?-(DIo'l-O'1-'1\ Test Substance: "- Comments: AA- 0 #.01 It'\ 1/2

Analytical Balance ID: Sartorius #1
.. 
, 

Soecies: \ I. .1 .lin Analyst Tare:¥& Analyst Gross: AP Dried in Oven # .3 from Date:l~ Time: 15"\90 
to Date: I I Time: 11.30 

DaterTime ofTare WI.: \ ~ \ l-\\ \\ ~\()\..\(J DaterTime of Gross WI.: llillhl e ibOJ:L 
~qO'G

Boat Treatment Rep. Length WeiQht Tyoe (Circle): Wet Blot Dry ~ AFDW (>500'C) ( LoVar Batch Number: U-070 

No. Units: 
 r-

Tare Gross Net Weight Adjusted No. of Mean WI. per Mean WI. per No. of MeanWI. Mean WI. per 
Weight (g) Weight (g) (g) Net Weight Orig. Original Treatment Surv. per Treatment (mg) 

(g)' Organisms Organism (mg) Organisms Surviving (Surviving) 
(mg) (Original) Organism 

(mg) 

In\cl E. I(\%~ll D.Q4O't1 Q.DOD13 (1) q 

UOOe.r F k\ 1::\?.1(\3 M~377t,. C).CODl'; @..\tY'1 q® 


C\a.1e IGt ~.~~4l O~1l'il'32- o. ~ O()'3'3 \0 10 

(coot) 
 ~ tJ l\~!~O.q3~t\ I D.OD07~ LO lC 

II "u,]} po. I<.\.~<\l~ ().qLj 0'54 0.0001(. 1-0 q 
.f' B ~.~1'6 O.tW~50 0.00072- .-10 10 

~u..er 
 '\ C. !:) .~du~ \.) C.'~21'5 i.f D.DDC7~ If) to , 

D D~~j~l OA3'2.ip'6 O. 000 ~'2. 1'0 to 
'E. ~~"3,1~L O.q~b3 D.DODil \0 \0 

l" ().~~~:< O.%lbi ~.~OO fo'b to ~ 
. ~ ~ 

lOG Vi\"lli MJ..lI1-S 0.0001'6 10 

\-\ /() 5\L\ \'toC MY2S3 o.coO,,~ \0 q . 

Blank 

RanQe 

Mean 

Test Solution Volume: Loading Rate: 

Add in weight loss of blank boat, if appropriate. • ¥i?, \\JI\A\\\ ~ cneo 1&\,(\ ~~nn ,<D 
@cu \l1z4t1 cl=-

@w{ix- ~I' \\ \z.-z.\1\ 'C. 
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TEST ORGANISM LENGTHS WEIGHTS AND LOADING , , 	
..fte 1112.20\11 

GHI'· Cl> "1-,.",\ II 
Project Number: :2 ·o~ .(lY"q -{)'f'1\ Test Substance: C ., .I Comments: ot A: me.o III ~ hz... 

Analytical Balance ID: Sartorius #1 
~ecies: wV'!ll'illl -,,-, 'rr. Analyst Tare:'~ Analyst Gross: !tf Dried in Oven # 2- from Date: '1It41H. Time: \o;ui) 

. ' to Date: 1\ I Time: Jlln. 
DatefTime ofTare Wt.: \\ \ <vi\ \\ ~ \~w. DatefTime of Gross WI.: IILL8A I e- Iboo 

<oo..qO-c... . 
Blot Dry Dry • AFDW(>500'C) /'J 1l-();lG 

No. Units: 
Tare . Gross Net Weight Adjusted No. of Mean Wt. per Mean Wt. per No. of Mean Wt. Mean Wt. per 

Weight (g) Weight (g) (g) Net Weight Orig. Original Treatment Surv. per Treatment (mg) 
(g)' Organisms Organism (mg) Organisms Surviving (Surviving) 

(mg) (Original) Organism 

Boat Treatment Rep. Length WeiQht Type (Circle): Wet 	 Lot Batch Number: 

(mQ) 

qMlrIAAf" A. ~.~U~<:., . O~~O7 ().~~O~" 	 I() 

f'=,\11\t>. Ip, <.\ C\u\ .lJ:(\ oA4711 Q.OW5l to 	 to 

Ie ['\.I:\L\D,~-' O.t\'oOCfo 1}.O~() 0q 10 	 \0 

ID ~~4qw' ('\./:tE5 00 'b ().~OO~ lD ID 
~ D.~5<: D.'152QQ O.()Oolj(" ~{) ..., 

F ~,~~l! O.Q52Q3 O.oDCio7 ~{) 	 iO 

G b.~4~ OEl'fl:ft1 D. DOO'5"f L{) 
. 	

It> 
qIi b.~L\I&I Ml.I/17 ().OOO41 JD 

l..cwe.r' A. (0~l.I/..j~ Qf\4SS'b 0.00010 to iD 

fI\alf'; P, t\~4111lDc 0.q'i11~ !D.DWO/, to 'is 

c.. !'\Cl. Uc:.e<..C; ~.'14sq, o()\)d'12 l\ lD \0 

q!) ~ J\I...\LjC\' OA~t-jfjl Q. aDOS'S 	 10 

Blank 

Ranlle 

Mean 

Test Solution Volume: Loading R<lte: 

Add In weight loss of blank boat. If <lppropn<lte. Y.f ).Q.tS.e oras. 
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TEST ORGANISM LENGTHS WEIGHTS AND LOADING , , 
JR \ LI z,z..i \1 

QP.'.= "\:>;;1.\'\ 
Project Number: ' liN'" -f'l~-(~G~~ Test Substance: Sed\ft"el"lt Comments: ~, #-O'll'l IlL 


Analytical Balance ID: Sartorius #~ . 

Species: l-\\I()IPiI Ii .. AnalystTare: ~ Analyst Gross: M Dried in Oven # ..3.... from Date: ~ I II Time: lC;bD 


to Date: ~ I I Time: 1).30 

DatefTime of Tare Wt.: \ \1\1-\.\\\ Pj\C\U(\ DatefTime of Gross Wt.: n/r6/i1 @..tktfD 


~c.o-"IO~ 	 it -O;2GBoat Treatment Rep. Length WeJght TYJle_(Circle): Wet Blot Dry D ;n'~ AFDW (>500'C) 'C;~~ Number: 
No. Units: 

Tare . Gross Net Weight Adjusted No. of Mean Wt. per MeanWt per No. of Mean Wt. Mean Wt. per 
Weight (g) Weight (g) (g) Net Weight Orig. Original Treatment Surv. per Treatment (mg) 

(g)' Organisms Organism (mg) Organisms Surviving (Surviving) 
(mg) (Original) Organism 

(mg) 

q
lOlllPr 	 E ~.C{Lj:<..J( o.q~40~ a O.DO'Q'6~ \0
-r k-. o.L\~\~ O?!~~g'1 O· OMHoc:' lO \D
S¥>v\e 

(CO~) IG C'l5\~1'i<: ()!1~311 O.ODOt,"'- \0 \0 


~ ~.qL\ \5 \ O,~~1.1l O.OC000 lO 10 

4;-;i-

Lower & f.:).~~l~ ID,ll-W5'-1 ().O()O~I LO ih 


.\ :B !:).~':); j, \::< 0%512 ().DOO!oq· lO q 

I\~\ r tyCt~i oLjl: M31Dfo O.OOO~I 10 10 

~ 


1') ().C14t)\\ O·q~D{P [ O.oooSO 	 to ~ 

t: aMn, ~.q't1I{q D·OQQ'71 	 lD \0 

F "\ ~~'8~6 Q.Q3'1'5'b ~.O{j)f" 	 lD \0 

G j.~:\,\s..< O.Q'1CY2S' O.Ou072 	 ~O io 
lu \0\4 f,.)~'Lt~ O.q~2.~1 I(\OO~~ 

Blank 

Raf1!ie 

Mean 

. Test Solution Volume: 	 Loading Rate: 

Add In weight loss of blank boat, If appropnate. 	 , 
" 

~Itf iI"~/11 C~ 	O.q~~c~ *iArge 0Il()!. 
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TEST ORGANISM LENGTHS WEIGHTS AND LOADING , , 	
~t\\'2Zl \l 

Gi>. \ou al')..,,-\,\ 
Project Number: 1.""1'1 O<<"Jin'"l.-f)£8 - (( .\ Test Substance: 5 ...d.i~ Comments: ttl'<"--1hZ<> 'I OV\fL 

Analytical Balance ID: Sartorius #1 
Species: \N6.\d\C\. " ,,'. Analyst Tare: ~ Analyst Gross: Prf Dried in Oven # -:B from Date: mTime: !5>D. to Date: I Time: [:).30 
DatetTime ofTare WI.: \\\\L\~ \\ ~.\\:)UC"\ DatetTime of Gross WI.: II fry, //1 (§. \00b 

(Drfo(OD -5P 'C.. 
Boat Treatment Rep. Length Weight Type (Circle): Wet Blot Dry D • AFDW (>500'C) { Lo~or Batch Number. l.-tDG 
No. Units: f-/

Tare . Gross Net Weight Adjusted No. of MeanWl per Mean WI. per No. of Mean WI. Mean WI. per 
Weight (g) Weight (g) (g) Net Weight Orig. Original Treatment Surv. per Treatment (mg) 

(g)' Organisms Organism (mg) Organisms Surviving (Surviving) 
(mg) (Original) Organism 

(m~) 

. ,,,., 	 ()~4~,O ().C\414 ~ O.oD01'51\ to 10 


S 13 D::\Lj \ SA ~ .t.tii':2. i1) ~. Q\j()I0~ LO [0 


C. (\ I1I..L<, l\ O.lW'072. U.OOO 101 La 10 

ID C'\.cq~ll~ M3'b:33 n.nOc40S \,0 10 

IE 	 ~ ,~ ':21:::: N: 0.%'5 loS" H~\)0o lU 10 
I" J~~(),<' O. Q'b3io"3 D,OOO(.,o @~9 '3® 

IG ~'~0n\D OA31.i.tl; M o00Q \0 10 

IIi tJ .I\:'A "I.. 10.%001 ~.oOD71 I{) \0 

... 

Blank 

Range 

Mean 

Test Solution Volume: 	 Loading Rate: 

Add In weIght loss of blank boat, If appropnate. • ~ , 

CDw "i zz.\" c,{:

@t>.> Qc( A~" \\\'Z2I" f. 



TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING 
"Jc-- MV.ll~ {(2.

QI','.u.> \\\?'\\" 
Project Number: 60225262-058-(069-074) Species: Hya/el/a azteca ~ t\ \z.::.\ \\ 

Treatment Rep 
A 

Sand B 
Control C 

D 
E 
F 
G 
H 

Length Tare Gross 
Units: Weight (g) Weight (g) 

0.93738 0.93812 
0.93648 0.93723 
0.93850 0.93935 
0.94034 0.94115 
0.93682 0.93764 
0.93901 0.93979 
0.93822 0.93901 
0.93809 0.93894 

Net 
Weight (g) 

0.00074 
0.00075 
0.00085 
0.00081 
0.00082 
0.00078 
0.00079 
0.00085 

Adjusted 
Net 

Weight (g) 

0.00074 
0.00075 
0.00085 

'0.00081 
0.00082 
0.00078 
0.00079 
0.00085 

Mean Wt./ Mean Wt./ 
Original Treatment 

No of Orig. Organism (mg) 
Organisms (mg) (Original) 

9 0.082 
10 0.075 
10 ·0.085 
10 0.081 
10 0.082 
10 0.078 
10 0.079 
10 0.085 0.0809 

Number of 
Surv. 

Organisms 

9 
10 
10 
9 

10 
10 
10 
10 

Mean Wt./ Mean Wt./ 
Surviving Treatment 
Organism (mg) 

(mg) (Surviving) 

0.082 
0.075 
0.085 
0.090 
0.082 
0.078 
0.079 
0.085 0.0820 

Blank 0.93894 0.93896 0.00002 

Project Number: 60225262-058-(069-074) Species: Hya/el/a azteca 

Summary Statistics for Growth Data (dry wt per original organism) 
Treatment !::! Min Max Mean SD CY 

Sand Control 8 0.075 0.085 0.0809 0.0035 4.267% 

Summary Statistics for Growth Data (dry wt per surviving organism) 
Treatment !::! Min Max Mean SD CY 

Sand Control 8 0.075 0.090 0.0820 0.0047 5.756% 



Project Number: 

TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING 

60225262-058-(069-074 ) Species: Hya/el/a azteca 

UII-' ft(U Iii'" \1'
Qf\'. C>.> \\\~"I\ \\ 
~Lt\Z3 \ \I 

Treatment Rep 
Length 
Units: 

Adjusted 
Tare Gross Net Net No of Orig. 

Weight (g) Weight (g) Weight (g) Weight (g) Organisms 

MeanWt./ Mean Wt./ 
Original Treatment Number of 

Organism (mg) Surv. 
(mg) (Original) Organisms 

Mean Wt./ Mean Wt./ 
Surviving Treatment 
Organism (mg) 

(mg) (Surviving) 

A 0.93961 0.94009 . 0.00048 0.00048 9 0.053 8 0.060
Inlet 

B 0.94125 0.94190 0.00065 0.00065 10 0.065 10 0.065
Upper 

C 0.93915 0.93985 0.00070 0.00070 10 0.070 10 0.070
Slate 

D 0.93873 0.93934 0.00061 0.00061 10 0.061 9 0.068 
E 
F 
G 
H 

0.93976 
0.93703 
0.93744 
0.93818 

0.94049 
0.93776 
0.93832 
0.93891 

0.00073 
0.00073 
0.00088 
0.00073 

0.00073 
0.00073 
0.00088 
0.00073 

10 
9 

10 
10 

0.073 
0.081 
0.088 
0.073 0.0706 

9 
9 
10 
10 

0.081 
0.081 
0.088 
0.073 0.0732 

Blank 0.93894 0.93896 0.00002 

Project Number: 60225262-058-(069-074) Species: Hya/el/a azteca 

Summary Statistics for Growth Data (dry wt per original organism) 
Treatment N Min Max Mean SD C.v. 

Inlet Upper Slate 8 0.053 0.088 0.0706 0.0110 15.588% 

Summary Statistics for Growth Data (dry wt per surviving organism) 
Treatment N Min Max Mean SD C.v. 

Inlet Upper Slate 8 0.060 0.088 0.0732 0.0095 12.903% 



TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING 

Project Number: 60225262-058-(069-074) Species: HyaJel/a azteca 

Mean Wt./ Mean Wt./ 

Treatment Rep 
A 

Lower B 
Johnson C 

D 
E 
F 
G 
H 

Length Tare Gross 
Units: Weight (g) Weight (g) 

0.93978 0.94054 
0.92878 0.92950 
0.92680 0.92754 
0.93186 0.93268 
0.93886 0.93963 
0.93633 0.93701 
0.94047 0.94125 
0.94185 0.94253 

Net 
Weight (g) 

0.00076 
0.00072 
0.00074 
0.00082 
0.00077 
0.00068 
0.00078 
0.00068 

Adjusted 
Net 

Weight (g) 

0.00076 
0.00072 
0.00074 
0.00082 
0.00077 
0.00068 
0.00078 
0.00068 

Original 
No of Orig. Organism 
Organisms (mg) 

10 0.076 
10 0.072 
10 0.074 
10 0.082 
10 0.077 
10 0.068 
10 0.078 
10 0.068 

Treatment 
(mg) 

(Original) 

0.0744 
. 

Blank 0.93894 0.93896 0.00002 

Project Number: 60225262-058-(069-074 ) Species: HyaJel/a azteca 

Summary Statistics for Growth Data (dry wt per original organism) 
Treatment !::! Min Max Mean SD C.v. 

Lower Johnson 8 0.068 0.082 0.0744 0.0049 6.584% 

Summary Statistics for Growth Data (dry wt per surviving organism) 
Treatment !::! Min Max Mean SD C.v. 

Lower Johnson 8 0.072 0.084 0.0773 0.0041 5.328% 

Number of 

Surv. 


Organisms 


9 

10 

10 

10 

10 

9 

10 

9 


d,~' M.o1\I"Ih"2.
QIlI: cv \\ \').0, \ n 

d8 \\\Z3\\\ 

Mean Wt./ Mean Wt./ 

Surviving Treatment 

Organism (mg) 

(mg) (Surviving) 

0.084 
0.072 

I 0.074 
0.082 
0.077 
0.076 
0.078 
0.076 0.0773 



TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING 
&."., (\"lW lll<1 lo
Qp,: \:I..> \\ 1-:;>."1\ \ \ 

Project Number: 60225262-058-(069-074) Species: Hyalel/a azteca ¥l\\Z,~\\1 

Mean Wt./ Mean Wt./ MeanWU Mean Wt./ 
.Adjusted Original Treatment Number of Surviving Treatment 

Length Tare Gross Net Net No of Orig. Organism (mg) Surv. Organism (mg) 
Treatment Rep Units: Weight (g) Weight (g) Weight (g) Weight (g) Organisms (mg) (Original) Organisms (mg) (Surviving) 

A 0.94351 0.94407 0.00056 0.00056 10 0.056 9 0.062 
Middle B 0.94660 0.94717 0.00057 0.00057 10 0.057 10 0.057 
Slate 	 C 0.94937 0.95006 . 0.00069 0.00069 10 0.069 10 0.069 

D 0.94942 0.95008 0.00066 0.00066 10 0.066 10 0.066 
E 0.95253 0.95299 0.00046 0.00046 10 0.046 7 0.066 
F 0.95226 0.95293 0.00067 0.00067 10 0.067 10 0.067 
G 0.94895 0.94949 0.00054 0.00054 10 0.054 10 0.054 
H 0.94130 0.94177 0.00047 0.00047 10 0.047 0.0577 9 0.052 0.0616 

Blank 	 0.93894 0.93896 0.00002 

Project Number: 60225262-058-(069-074) 	 Species: Hyalel/a azteca 

Summary Statistics for Growth Data (dry wt per original organism) 
Treatment t!. Min Max Mean SD C.v. 


Middle Slate 8 0.046 0.069 0.0577 0.0089 15.370% 


Summary Statistics for Growth Data (dry wt per surviving organism) 
Treatment t!. Min Max Mean SD C.v. 


Middle Slate 8 0.052 0.069 0.0616 0.0064 10.395% 




TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING ul't' ~cvl ~'YilL..
~.. "" "\9.'1\,,Project Number: 60225262-058-(069-074 ) Species: Hyalella azteca 
..¥lllZ~it\ 

Mean Wt./ Mean Wt./ Mean Wt./ Mean Wt./ 
Adjusted Original Treatment Number of Surviving Treatment 

Length Tare Gross Net Net No of Orig. Organism (mg) Surv. Organism (mg) 
Treatment Rep Units: Weight (g) Weight (g) Weight (g) Weight (g) Organisms (mg) (Original) Organisms (mg) (Surviving) 

A 0.94488 0;94558 0.00070 0.00070 10 0.070 10 0.070 

Lower B 0.94660 0.94716 0.00056 0.00056 10 0.056 8 0.070 

Slate C 0.94505 0.94597 0.00092 0.00092 10 0.092 10 0.092 


D 0.94402 0.94457 0.00055 0.00055 10 0.055 9 0.061 

E 0.94320 0.94408 0.00088 0.00088 10 0.088 9 0.098 

F . 0.94318 0.94384 0.00066 0.00066 10 0.066 10 0.066 
G 0.94218 0.94311 0.00093 0.00093 10 0.093 10 0.093 
H 0.94151 0.94211 0.00060 0.00060 10 0.060 0.0725 10 0.060 0.0762 

Blank 0.93894 0.93896 0.00002 

Project Number: 60225262-058-(069-074 ) Species: Hyalella azteca 

Summary Statistics for Growth Data (dry wt per original organism) 

Treatment N Min Max Mean SD C.v. 


Lower Slate 8 0.055 0.093 0.0725 0.0161 22.265% 


Summary Statistics for Growth Data (dry wt per surviving organism) 
Treatment N Min Max Mean SD C.v. 


Lower Slate 8 0.060 0.098 0.0762 0.0154 20.251 % 




Page ZOe:J:3'f 

TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING 
~: I\lZ.OI \ \'1112 

Project Number: 60225262-058-(069-074) Species: HyaJel/a azteca G"':=I \\\~"I\'\ -¥,O Z,3\.l\ 

Treatment Rep 
A 

Lower B 
Sherman C 

D 
E 
F 
G 
H 

Length Tare Gross 
Units: Weight (g) Weight (g) 

0.93073 0.93154 
0.93443 0.93512 
0.93645 0.93706 
0.94011 0.94061 
0.94177 0.94249 
0.93882 0.93958 
0.93953 0.94025 
0.94142 0.94231 

Net 
Weight (g) 

0.00081 
0.00069 
0.00061 
0.00050 
0.00072 
0.00076 
0.00072 
0.00089 

Adjusted 
Net 

Weight (g) 

0.00081 
0.00069 
0.00061 

. 0.00050 
0.00072 
0.00076 
0.00072 
0.00089 

Mean Wt./ Mean Wt./ 
Original. Treatment 

No of Orig. Organism (mg) 
Organisms (mg) (Original) 

10 0.081 
10 . 0.069 
10 0.061 
10 0.050 
10 0.072 
10 0.076 
10 0.072 
10 0.089 0.0713 

Number of 
Surv. 

Organisms 

10 
9 
10 
8 

10 
10 
10 
10 

Mean Wt./ 
Surviving 
Organism 

(mg) 

0.081 
0.077 
0.061 
0.062 
0.072 
0.076 
0.072 
0.089 

Mean Wt./ 
Treatment 

(mg) 
(Surviving) 

. 
0.0738 

Blank 0.93894 0.93896 0.00002 

Project Number: 60225262-058-(069-074) Species: HyaJel/a azteca 

Summary Statistics for Growth Data (dry wt per original organism) 
Treatment .t::! Min Max Mean SO . C.v. 

Lower Sherman 8 0.050 0.089 0.0713 0.0119 16.737% 

Summary Statistics for Growth Data (dry wt per surviving organism) 
Treatment .t::! Min Max Mean SD C.v. 

Lower Sherman 8 0.061 0.089 0.0738 0.0092 12.486% 



TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING 
().A, /'<'it.O 1 li "I b2
Q!l.:C-'l\\\<I-'I\ 1\Project Number: 60225262-058-(069-074) 	 Species: Hya/el/a azteca 

. <¥?I\ \,z3\ll 

Mean Wt./ Mean Wt./ Mean Wt./ Mean Wt./ 
Adjusted Original Treatment Number of Surviving Treatment 

Length Tare Gross Net Net No of Orig. Organism (mg) Surv. Organism (mg) 
Treatment Rep Units: Weight (g) Weight (g) Weight (g) Weight (g) Organisms (mg) (Original) Organisms (mg) (Surviving) 

A 0.94070 0.94145 0.00075 0.00075 10 0.075 10 0.075 
. 10Middle B 0.94150 0.94218 0.00068 0.00068 10 0.068 	 0.068 

Sherman 	 C 0.94311 0.94372 0.00061 0.00061 10 0.061 10 0.061 

D 0.93768 0.93833 0.00065 0.00065 10 0.065 10 0.065 

E 0.93505 0.93565 0.00060 0.00060 10 0.060 10 0.060 

F 0.93303 0.93363 0.00060 0.00060 9 0.067 8 0.075 

G 0.93176 0.93245 0.00069 0.00069 10 0.069 10 0.069 

H 0.92924 0.93001 0.00077 0.00077 10 0.077 0.0677 10 0.077 0.0687 


Blank 	 0.93894 0.93896 0.00002 

Project Number: 60225262-058-(069-074 ) 	 Species: Hya/el/a azteca 

Summary Statistics for Growth Data (dry wt per original organism) 

Treatment 1':1 Min Max Mean SD C.v. 


Middle Sherman 8 0.060 0.077 0.0677 0.0060 8.898% 


Summary Statistics for Growth Data (dry wt per surviving organism) 

Treatment 1':1 Min Max Mean SD C.v. 


Middle Sherman 8 0.060 0.077 0.0687 0.0065 9.482% 




---------------- -------------- ---------- ---------- ----------

Page ~1- of3~Toxstat Version 3.5 
Study # 60225262-058-(069-074) 
Coeur Alaska Inc. dPr , j'r<U>' /1'\ liz. 
Summary Statistics for Survival 

~\I\lq\11 
Title: 60225262-058-(069-074) QI'I:CL) \lllI-"\l \I 
File: 058069s.dat Transform: NO TRANSFORMATION 

Summary Statistics on Data TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 
--------------- --------- --------- ---------

1 Control 8 0.9000 1.0000 0.9875 
2 In. Upper Slate 8 0.9000 1.0000 0.9625 
3 Lower Sherman 8 0.8000 1. 0000 0.9625 
4 Middle Slate 8 0.7000 1.0000 0.9375 
5 Lower Slate 8 0.8000 1.0000 0.9500 
6 Lower Johnson 8 0.9000 1.0000 0.9625 
7 Middle Sherman 8 0.9000 1.0000 0.9875 

Title: 60225262~058-(069-074) 


File: 058069s.dat Transform: NO TRANSFORMATION 


Summary Statistics on Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM C.V, % 

1 Control 0.0013 0.0354 0.0125 3.5803 
2 In. Upper Slate 0.0027 0.0518 0.0183 5.3771 
3 Lower Sherman 0.0055 0.0744 0.0263 7.7301 
4 Middle Slate 0.0113 0.1061 0.0375 11. 3137 
5 Lower Slate 0.0057 0.0756 0.0267 7.9571 
6 Lower Johnson 0.0027 0.0518 0.0183 5.3771 
7 Middle Sherman 0.0013 0.0354 0.0125 3.5803 



----------------------------------------------------------------------------

Toxstat Version 3.5 
Study # 60225262-058-(069-074) 
Coeur Alaska Inc. 
Summary Statistics for Growth per Original ¥ 1\\-Z"l\1I 

QIX'.cu "\:Lq \ 1\Title: 60225262-058-(069-074) 

File: 058069g.dat Transform: NO TRANSFORMAij;~6ti"Q I {t~ I,"" 

Number of Groups: 7 


GRP IDENTIFICATION REP VALUE TRANS VALUE 
--------------- ------------ ------------

1 Control 1 0.0820 0.0820 
1 Control 2 0.0750 0.0750 
1 Control 3 0.0850 0.0850 
1 Control 4 0.0810 0.0810 
1 Control 5 0.0820 0.0820 
1 Control 6 0.0780 0.0780 
1 Control 7 0.0790 0.0790 
1 Control 8 0.0850 0.0850 
2 In. Upper Slate 1 0.0530 0.0530 
2 In. Upper Slate 2 0.0650 0.0650 
2 In. Upper Slate 3 0.0700 0.0700 
2 In. Upper Slate 4 0.0610 0.0610 
2 In. Upper Slate 5 0.0730 0.0730 
2 In. Upper Slat'e 6 0.0810 0.0810 
2 In. Upper Slate 7 0.0880 0.0880 
2 In. Upper Slate 8 0.0730 0.0730 
3 Lower Johnson 1 0.0760 0.0760 
3 Lower Johnson 2 0.0720 0.0720 
3 Lower Johnson 3 0.0740 0.0740 
3 Lower Johnson 4 0.Q820 0.0820 
3 Lower Johnson 5 0.0770 0.0770 
3 Lower Johnson 6 0.0680 0.0680 
3 Lower Johnson 7 0.0780 0.0780 
3 Lower Johnson 8 0.0680 0.0680 
4 Middle Slate 1 0.0560 0.0560 
4 Middle Slate 2 0.0570 0.0570 
4 Middle Slate 3 0.0690 0.0690 
4 Middle Slate 4 0.0660 0.0660 
4 Middle Slate 5 0.0460 0.0460 
4 Middle Slate 6 0.0670 0.0670 
4 Middle Slate 7 0.0540 0.0540 
4 Middle Slate 8 0.0470 0.0470 
5 Lower Slate 1 0.0700 0.0700 
5 Lower Slate 2 0.0560 0.0560 
5 Lower Slate 3 0.0920 0.0920 
5 Lower Slate 4 0.0550 0.0550 
5 Lower Slate 5 0.0880 0.0880 
5 Lower Slate 6 0.0660 0.0660 
5 Lower Slate 7 0.0930 0.0930 
5 Lower Slate 8 0.0600 0.0600 
6 Lower Sherman 1 0.0810 0.0810 
6 Lower Sherman 2 0.0690 0.0690 
6 Lower Sherman 3 0.0610 0.0610 
6 Lower Sherman 4 0.0500 0.0500 
6 Lower Sherman 5 0.0720 0.0720 
6 Lower Sherman 6 0.0760 0.0760 
6 ' Lower Sherman 7 0.0720 0.0720 
6 Lower Sherman 8 0.0890 0.0890 
7 Middle Sherman 1 0.0750 0.0750 
7 Middle Sherman 2 0.0680 0.0680 
7 Middle Sherman 3 0.0610 0.0610 



, 'TO)($IC;:t- vers.lon '6. S fV\~e 18-of :N 
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7 Middle Sherman 4 0.0650 0.0650 QP.!c,u 11\::1.'\\ ,\ 
7 Middle Sherman 5 0.0600 0.0600 ollh~Q"lqIIL
7 Middle Sherman 6 0.0670 0.0670 
7 Middle Sherman 7 0.0690 0.0690 
7 Middle Sherman 8 0.0770 0.0770 

) 




---------------- -------------- ---------- ---------- ----------

Toxstat Version 3.5 
Study # 60225262-058-{069-074) 
Coeur Alaska Inc. 

Summary Statistics for Growth per Original 4'> lI\Zqlll 


GI\\ "-'.) IIl"do"I\ \ \ 
Title: 60225262-058-{069-074) 

File: 058069g.dat Transform: NO TRA8tF8f~~~6~\ 2.. 


Summary Statistics on Data TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 
--------------- ---------------------------

1 Control 8 0.0750 0.0850 0.0809 
2 In. Upper Slate 8 0.0530 0.0880 0.0705 
3 Lower Johnson 8 0.0680 0.0820 0.0744 
4 Middle Slate 8 0.0460 0.0690 0.0577 
5 Lower Slate 8 0.0550 0.0930 0.0725 
6 Lower Sherman 8 0.0500 0.0890 0.0713 
7 Middle Sherman 8 0.0600 0.0770 0.0678 

Title: 60225262-058- (069-074) 

File: 058069g.dat Transform: NO TRANSFORMATION 


Summary Statistics on Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SO SEM C.V. % 

1 Control 0.0000 0.0034 0.0012 4.2545 
2 In. Upper Slate 0.0001 0.0111 0.0039 15.6855 
3 Lower Johnson 0.0000 0.0049 0.0017 6.5844 
4 Middle Slate 0.0001 0.0089 0.0031 15.3699 
5 Lower Slate 0.0003 0.0161 0.0057 22.2651 
6 Lower Sherman 0.0001 0.0119 0.0042 16.7374 
7 Middle Sherman 0.0000 0.0060 0.0021 8.8824 



Toxstat Version 3.5 
Study # 60225262-058~(069-074) 
Coeur Alaska Inc. 

Determination of NOEC and LOEC for Growth per Original 
 ~ III 'ZU\ \11 

QI\:<» 11\-;1.'1\1\Title: 60225262-058- (069-074) 

File: 058069g.dat Transform: NO TRAN~~R~~~J'I/I L 


Chi-Square Test for Normality 

Actual and Expected Frequencies 

INTERVAL <-1. 5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1. 5 

EXPECTED 3.7520 13.5520 21.3920 13.5520 3.7520 
OBSERVED 3 13 23 14 3 

Chi-Square = 0.4596 (p-value ~ 0.9773) 

Critical Chi-Square 13.277 (alpha 0.01 df 4) 
9.488 (alpha 0.05 df 4) 

Data ~normality test (alpha = 0.01). Continue analysis. 

Title: 60225262-058-(069-074) 

File: 058069g.dat Transform: NO TRANSFORMATION 


Shapiro - Wilk's Test for Normality 

******** Shapiro - Wilk's Test is aborted ******** 

This test can not be performed because _total number of replicates 
is greater than 50. 

Total number of replicates 56 

Title: 60225262-058- (069-074) 

File: 058069g.dat Transform: NO TRANSFORMATION 


Bartlett's Test for Homogeneity of Variance 

Calculated B1 statistic = 20.3103 (p-value ~ 0.0024) 

Data~ B1 homogeneity test at 0.01 level. Try another transformation. 

Critical B 16.8119 (alpha 0.01, df 6) 
12.5916 (alpha 0.05, df 6) 



Toxstat Version 3.5 
Study # 60225262-058-(069-074) 
Coeur Alaska Inc. 

Determination of NOEC and LOEC for Growth per Original 


Title: 60225262-058-(069-074) 

File: 058069g.dat Transform: NO 


Steel's Many-One Rank Test Ho: Control<Treatment 

MEAN IN RANK CRIT. SIG 
GROUP IDENTIFICATION ORIGINAL UNITS SUM VALUE DF 0.05 

------------------- ---------- ------ -----

1 Control 0.0809 
2 In. Upper Slate 0.0705 47.50 46.00 8.00 
3 Lower Johnson 0.0744 44.50 46.00 8.00 * 
4 Middle Slate 0.0577 36.00 46.00 8.00 * 
5 Lower Slate 0.0725 60.00 46.00 8.00 
6 Lower Sherman 0.0713 48.50 46.00 8.00 
7 Middle Sherman 0.0678 37.50 46.00 8.00 * 

Critical values are 1 tailed ( k = 6 ) 



-------------------- ------- ---------------- ------- ------------

Toxstat Version 3.5 
Study # 60225262-058-(069-074) 
Coeur Alaska Inc. 

Determination of PMSD ONLY for Growth per Original 
 elK ul'Zq \ II 

QA,ltu \\\~q\l\
Title: 60225262-058- (069-074) 0.'" : me-o\ \ \~ IVl--
File: 058069g.dat Transform: NO TRANSFORMATION 

ANOVA Table 

SOURCE DF SS MS F 

Between 6 0.0024 0.0004 4.1015 

Within (Error) 49 0.0047 0.0001 

Total 55 0.0071 

(p-value ~ 0.0021) 

Critical F 3.1948 (alpha 0.01, df 6,49) 
2.2904 (alpha 0.05, df 6,49) . 

Since F > Critical F REJECT Ho: All equal (alpha 0.05) 

Title: 60225262-058-(069-074) 

File: 058069g.dat Transform: NO TRANSFORMATION 


Dunnett's Test TABLE 1 OF 2 Ho: Control<Trea-tment 

TRANSFORMED MEAN CALCULATED IN SIG 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT 0.05 

------------------- ---------- ----------------- -----

1 Control 0.0809 0.0809 
2 In. Upper Slate 0.0705 0.0705 2.1117 
3 Lower Johnson 0.0744 0.0744 1.3230 
4 Middle Slate 0.0577 0.0577 4.7068 * 
5 Lower Slate 0.0725 0.0725 1.7046 
6 Lower Sherman 0.0713 0.0713 1.9590 
7 Middle Sherman 0.0678 0.0678 2.6714 * 

Dunnett critical value = 2.3700 (1 Tailed, alpha ~ 0.05, df [used] 6,40) 
(Actual df ~ 6,49) 

Title: 60225262-058- (069-074) 

File: 058069g.dat Transform: NO TRANSFORMATION 


Dunnett's Test TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

1 Control 8 
2 In. Upper Slate 8 0.0116 14.4 0.0104 
3 Lower Johnson 8 0.0116 14.4 0.0065 
4 Middle Slate 8 0.0116 14.4 0.0231 
5 Lower Slate 8 0.0116 14.4 0.0084 
6 Lower Sherman 8 0.0116 14.4 0.0096 
7 Middle Sherman 8 0.0116 14.4 0.0131 



----------------------------------------------------------------------------

Toxstat Version 3.5 page~~ of 3L! 
Study # 60225262-058-(069-074) 
Coeur Alaska Inc. 1(1\-,/\-11.<1\ \ 1q IV1
List Data for Growth per Surviving ~ 11\2<'1\'1 

Title: 60225262-058-(069-074) ~\W\\\~\\\ 
File: 058069gs.dat Transform: NO TRANSFORMATION 
Number of Groups: 7 

GRP IDENTIFICATION REP VALUE TRANS VALUE 
--------------- ------------ ------------

1 Control 1 0.0820 0.0820 
1 Control 2 0.0750 0.0750 
1 Control 3 0.0850 0.0850 
1 Control 4 0.0900 0.0900 
1 Control 5 0.0820 0.0820 
1 Control 6 0.0780 0.0780 
1 Control 7 0.0790 0.0790 
1 Control 8 0.0850 0.0850 
2 In. Upper Slate 1 0.0600 0.0600 
2 In. Upper Slate 2 0.0650 0.0650 
2 In. Upper Slate 3 0.0700 0.0700 
2 In. Upper Slate 4 0.0680 0.0680 
2 In. Upper Slate 5 0.0810 0.0810 
2 In. Upper Slate 6 0.0810 0.0810 
2 In. Upper Slate 7 0.0880 0.0880 
2 In. Upper Slate 8 0.0730 0.0730 
3 Lower Johnson 1 0.0840 0.0840 
3 Lower Johnson 2 0.0720 0.0720 
3 Lower Johnson 3 0.0740 0.0740 
3 Lower Johnson 4 0.0820 0.0820 
3 Lower Johnson 5 0.0770 0.0770 
3 Lower Johnson 6 0.0760 0.0760 
3 Lower Johnson 7 0.0780 0.0780 
3 Lower Johnson 8 0.0760 0.0760 
4 Middle Slate 1 0.0620 0.0620 
4 Middle Slate 2 0.0570 0.0570 
4' Middle Slate 3 0.0690 0.0690 
4 Middle Slate 4 0.0660 0.0660 
4 Middle Slate 5 0.0660 0.0660 
4 Middle Slate 6 0.0670 0.0670 
4 Middle Slate 7 0.0540 0.0540 
4 Middle Slate 8 0.0520 0.0520 
5 Lower Slate 1 0.0700 0.0700 
5 Lower Slate 2 0.0700 0.0700 
5 Lower Slate 3 0.0920 0.0920 
5 Lower Slate 4 0.0610 0.0610 
5 Lower Slate 5 0.0980 0.0980 
5 Lower Slate 6 0.0660 0.0660 
5 Lower Slate 7 0.0930 0.0930 
5 Lower Slate 8 0.0600 0.0600 
6 Lower Sherman 1 0.0810 0.0810 
6 Lower Sherman 2 0.0770 0.0770 
6 Lower Sherman 3 0.0610 0.0610 
6 Lower Sherman 4 0.0620 0.0620 
6 Lower Sherman 5 0.0720 0.0720 
6 Lower Sherman 6 0.0760 0.0760 
6 Lower Sherman 7 0.0720 0.0720 
6 Lower Sherman 8 0.0890 0.0890 
7 Middle Sherman 1 0.0750 0.0750 
7 Middle Sherman 2 0.0680 0.0680 
7 Middle Sherman 3 0.0610 0.0610 



P~e 

..¥ \1\'2(1 \ H 
7 Middle Sherman 4 0.0650 0.0650 Q", ~C>l "\00\"
7 Middle Sherman 5 0.0600 0.0600 
7 Middle Sherman 6 0.0750 0.0750 c:\.~, /\..<olll'1 /I ~ 
7 Middle Sherman 7 0.0690 0.0690 
7 Middle Sherman 8 0.0770 0.0770 

I, 'I ; 



---------------- -------------- ---------- ----------

Toxstat Version 3.5 
Study # 60225262-058-(069-074) 
Coeur Alaska Inc. 
Summary Statistics for Growth per Surviving 

Title: 60225262-058-(069-074) 

File: 058069gs.dat Transform: NO 


Summary Statistics on Data TABLE 1 of 2 

GRI? IDENTIFICATION N MIN MAX MEAN 
--------------- --------- --------- ---------

1 Control 8 0.0750 0.0900 0.0820 
2 In. Upper Slate 8 0.0600 0.0880 0.0733 
3 Lower Johnson 8 0.0720 0.0840 0.0774 
4 Middle Slate 8 0.0520 0.0690 0.0616 
5 Lower Slate 8 0.0600 0.0980 0.0763 
6 Lower Sherman 8 0.0610 0.0890 0.0738 
7 Middle Sherman 8 0.0600 0.0770 0.0688 

Title: 60225262-058- (069-074) 

File: 058069gs. dat . Transform: NO TRANSFORMATION 


Summary Statistics on Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SO SEM C.V. % 
________r-_ 

1 Control 0.0000 0.0047 0.0017 5.7570 
2 In. Upper Slate 0.0001 0.0094 0.0033 12.8429 
3 Lower Johnson 0.0000 0.0040 0.0014 5.1204 
4 Middle Slate 0.0000 0.0065 0.0023 10.5142 
5 Lower Slate 0.0002 0.0155 0.0055 20.)"264 
6 Lower Sherman 0.0001 0.0093 0.0033 12.6317 
7 Middle Sherman 0.0000 0.0065 0.0023 9.4825 



------------- ----------- -----------

Toxstat Version 3.5 

Study ~ 60225262-058-(069-074) 

Coeur Alaska Inc. 

Determination of NOEC and LOBC for Growth per Surviving ~ II\zt')ll1 


(lP".ru \\\:30\ 1\Title: 60225262-058-(069-074) 

File: 058069gs.dat Transform: NO TRAN~6~~b~ (I V 


Chi-Square Test for Normality 


Actual and Expected Frequencies 


INTERVAL <-1. 5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1. 5 


EXPECTED 3.7520 13.5520 21.3920 l3.5520 3.7520 

OBSERVED 	 0 19 17 16 4 

Chi-Square = 7.3025 (p-value ~ 0.1207) 


Critical Chi-Square 13.277 (alpha 0.01 df 4) 

9.488 (alpha 0.05 df 4) 

Data@normality test (alpha = 0.01). Continue analysis. 

Title: 60225262-058-(069-074) 

File: 058069gs.dat Transform: NO TRANSFORMATION 


Shapiro - Wilk's Test for Normality 

******** Shapiro ~ Wilk's Test is aborted ******** 

This test can not be performed because total number of replicates 
is greater than 50. 

Total number of replicates 56 

Title: 60225262-058~ (069-074) 

File: 058069gs.dat Transform: NO TRANSFORMATION 


Bartlett's Test for Homogeneity of Variance 

Calculated B1 statistic = 17.4005 (p-value ~ 0.0079) 


Data~ B1 homogeneity test at 0.01 level. Try another transformation. 


Critical B 	 16.8119 (alpha 0.01, df 6) 

12.5916 (alpha 0.05, df 6) 




Toxstat Version 3.5 
Study # 60225262-058-(069-074) 
Coeur Alaska Inc. 

Determination of NOEC and LOEC for Growth per Surviving 


Title: 60225262-058- (069-074) 

File: 058069gs.dat Transform: NO 


Steel's Many-One Rank Test Ho: Control<Treatment 

MEAN IN RANK CRIT. SIG 
GROUP IDENTIFICATION ORIGINAL UNITS SUM VALUE OF 0.05 

------------------- ---------- ------ -----

1 Control 0.0820 
2 In. Upper Slate 0.0733 49.00 46.00 8.00 
3 Lower Johnson 0.0774 49.50 46.00 8.00 
4 Middle Slate 0.0616 36.00 46.00 8.00 * 
5 Lower Slate 0.0763 60.00 46.00 8.00 
6 Lower Sherman 0.0738 48.00 46.00 8.00 
7 Middle Sherman 0.0688 38.00 46.00 8.00 * 

Critical values are 1 tailed ( k = 6 ) 



-------------------- ------- ---------------- ------- ------------

Toxs-tat Version 3.5 

Study # 60225262-058-(069-074) 

Coeur Alaska Inc. 

Determination of PMSD ONLY for Growth per Surviving 
 ~lll2q\1i 

Title: 60225262-058-(069-074) 01\·.0.) 11\50\" 
File: 058069gs.dat Transform: NO TRANSFORMATION. I I

1t'N ~ /'rf_o I \ l'1 1'1-
ANOVA Table 

SOURCE DF SS MS F 

Between 6 ·0.0021 0.0003 4.4798 

Within (Error) 49 0.0038 0.0001 

Total 55 0.0058 

(p-value ~ 0.0011) 

Critical F 3.1948 (alpha 0.01, df ·6,49) 
2.2904 (alpha 0.05, df 6,49) 

Since F > Critical F REJECT Ho: All equai (alpha 0.05) 

Title: 60225262-058- (069-074) 

File: 058069gs.dat Transform: NO TRANSFORMATION 


Dunnett's Test TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN SIG 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT 0.05 

------------------- ---------- ----------------- -----

1 Control 0.0820 0.0820 
2 In. Upper Slate 0.0733 0.0733 1. 9962 
3 Lower Johnson 0.0774 0.0774 1.0551 
4 Middle- Slate 0.0616 0.0616 4.6484 * 
5 Lower Slate 0.0763 0.0763 1.3118 
6 Lower Sherman 0.0738 0.0738 1.8822 
7 Middle Sherman 0.0688 0.0688 3.0229 * 

Dunnett critical value = 2.3700 (1 Tailed, alpha ~ 0.05,df (used] 6,40) 
(Actual df ~ 6,49) 

Title: 60225262-058- (069-074) 

File: 058069gs.dat Transform: NO TRANSFORMATION 


Dunnett's Test TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

1 Control 8 
2 In. Upper Slate 8 0.0104 12.7 0.0087 
3 Lower Johnson 8 0.0104 12.7 0.0046 
4 Middle Slate 8 0.0104 12.7 0.0204 
5 Lower Slate 8 0.0104 12.7 0.0057 
6 Lower Sherman 8 0.0104 12.7 0.0082 
7 Middle Sherman 8 0.0104 12.7 0.0132 
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Analytical Data
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FCETL QA Form No.131 
Revision a 
Effective 10106 

PERCENT TOTAL SOLIDS AND PERCENT TOTAL VOLATILE SOLIDS (TVS) o..n-: A-a.od IlilZ. 

Project No: <'O~:l5"'~0!'05e-(o~~'(X,,6 TARE: Date/time: 1?-/"6/" e.. I"I~- Analvst: I\-<""<, 

DRY GROSS: Date/time: 1.II\q \ II <!l1~5() Analyst:().) 
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FCETL QA Form No. 132 

Revision 0 
Effective 10/09 

Percent Total Solids and Percent Total Volatile Solids v.> \:>-\;>.0\ 1\ 

Illl'"MI /1./ 12.. 
Project Number: _--,6",O",22",5::!2",6!::2-~O~58~-:l!(O;!:6~3::!:-O~6!:18)L.:-
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Friday. December 02, 2011 

Rami Naddy 
AECOM 
4303 W Laporte Ave 
Fort Collins, CO 80521 

Work Order: 1111062RE: FCETLIAECOM 

Dear Rami Naddy: 

MSE Lab Services received 7 sample(s) on 11/15/2011 for the analyses presented in 
the following report. 

Please find enclosed analytical results for the sample(s) received at the MSE 
Laboratory. 

If you have any questions regarding these test results, please feel free to call. 

Sincerely, 

Sara Ward 
Laboratory Manager 
406-494-7334 

Enclosure 

P. O. Box 4078 Lab: 406-494-7334 ,neEMSE Analytical LaboratOl)' 200 Technology Way Fax: 406-494-7230 
Buffe. MT 59701 labinfo@Jnse-ta.com 

j---; \ - ,- ",',~' ..... ~:-



Date:02"Dec"11MSE Lab Services 

CLIENT: AECOM Client Sample 10: FORM SED 

Lab Order; 1111062 Tag Number: 

Project: FCETLIAECOM Collection Date: 11/10/201111:00:00AM 

LablD: 1111062"OOlA Matrix: SEDIMENT 

Analyses Result MDL Rpt. Limit Qual Units DF Date Analyzed 

ICP·MS METALS, SOLID SAMPLES SW6020 SW3050B Analyst kgYI 
Aluminum 1050 4.45 14.2 mgtKg-dry 4 11/23/20113,10,21 p~ 

Arsenic NO 0.103 0.354 mgIKg.<Jry 2 11/21/2011 5:39:56 p~ 

Cadmium 0.061 0.006 0.024 mgIKg.<Jry 2 11/21/20116:39,sa Pt. 

Chromium 7.31 0.130 0.472 mgIKg.<Jry 2 11130/2011 2:00:59 p~ 

Copper 0.940 0.097 0.295 mgIKg-dry 2 11/30/2011 2:00:59 p~ 

Lead 0.390 0.011 0.047 mg/Kg·dry 2 11/21120115:39:56 Pt. 

Nickel 0.986 0.068 0.236 mglKg·dry 2 11/3012011 2,00,69 p~ 

Selenium NO 0.160 0.472 mg/Kg'dry 2 11/21/2011 5:39:56 p~ 

Silver NO 0.087 0.236 mg/Kg.dry 2 11/21120115,39,sa Pt. 

Zinc 3.92 0.216 0.706 mglKg·dry 2 11/30/2011 2,00,59 P~ 

MERCURY IN SOIUSEDIMENT· SW846 7471 B E245.5 SW7471A Analyst: tr 

Mercury NO 0.0366 0.126 mglKg·dry 11/18120119:32:00M 

ORGANIC MATTER·WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk 

Organic Matter - Walkley Black 25.3 0.09 0.20 % 11/18/2011 2,19,00 P~ 

PERCENT COARSE MATERIAL ASTMD422 Analyst: dk 

1" Gradation NO 0.05 0.10 % 1 11/17/20114:55:00 P1v 

2mm Gradation ND 0.05 0.10 % 1 11/17120114:55:00 P1Ir 

RAPID HYDROMETER (2 HOUR) MOD ASA 15·5 MSA15·5 Analyst: dk 

%Clay 8.0 0.1 0.1 % 11/1.7/2011 6:50:00 Pfv 

%.5and 86.0 0.1 0.1 % 11117/2011 5:50:00 P~ 

% Silt 6.0 0.1 0.1 % 11/17/20115:50,00 P~ 

Soli Clas. LOAMYSAND 11/17/20115:50:00 p~ 

PERCENT MOISTURE D2216 Analyst BO 

Percent Moisture 15.2 0.01 O.OS wt% 1 1111612011 3,00,00 P~ 

Qualifiers; E Value above quantitation range H Hordlng times for preparation or analysis exceeded 

J Analyte detected below the Reporting Limit Limit Reporting Limit 

MDl Method Detection Limit ND Not Detected at the Method Detection LimitJMDl)
Page 1 of22 



Date: 02-Deo-11MSE Lab Services 

CLIENT: AECOM Client Sampl,e 10: LOWER SLATE 

Lab Order: 1111062 Tag Number: 

Project: FCETUAECOM Collection Date: 11/10/201111:00:00 AM 

Lab 10: 1111062-002A . Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ICP·MS METALS, SOLID SAMPLES SW6020 SW3050B Analyst: k!JVI 
Aluminum 13600 5.04 16.0 mg/Kg-dry 4 11/23/2011 3:10:21 Pf. 

Arsenic 16.2 0.116 0.401 mg/Kg-dry 2 11/21/2011 5:39:56 p~ 

Cadmium 1.46 0.007 0.027 mg/Kg-dry 2 11/21/2011 5:39;56 Pf. 

ChromIum 29.4 0.147 0.535 mg/Kg-dry 2 11130/2011 2:00:59 p~ 

Copper 56.7 0.110 0.334 mglKg-dry 2 .- 11/30120112:00:59 Pf" 

Lead 7.79 0.012 0.054 mglKg-dry 2 11/21/2011 5:39:56 p~ 

Nickel 47.4 0.077 0.267 mglKg-dry 2 11/SO/2011 2:00:59 p~ 

Selenium 0_720 0.182 0.535 mglKg-dry 2 11121/20115:$9:56 p~ 

Silver 0.134 0.098 0.267 J mglKg-dry 2 11/21/20115:39:56 p~ 

Zinc 220 0.244 0.802 mgIKg-dry 2 11/SO/2011 2:00:59 p~ 

MERCURY IN SOIL/SEDIMENT - SW846 7471B 1:245.5 SW7471A Analyst tr 
Mercury 0.0502 0.0393 0.136 mgIKg-dry 11118/20119:32:00A~ 

ORGANIC MATTER-WALKLEY I;!LACK OM_WALKLEYBLACK Analyst dk 

Organic Matter - Walkley Black 2.04 0.09 0.20 % 11/18/20112:19:00 p~ 

PERCENT COARSE MATERIAL ASTMD422 Analyst dk 
1" Gradation ND 0.05 0.10 % 1 11117/20114:55:00 pr-,. 

2mm Gradation 0.44 0.05 0.10 % 1 11/17/20114:65:00 p~ 

RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst dk 

% Cfay 2.0 0.1 0.1 % 1 11/17/20115:50:00 ~ 

% Sand 94.0 0.1 0.1 % 1 11/17120116:60:00 pf. 

% Sill 4.0 0.1 0.1 % 11/17/20115:50:00 PfII 

Soil Class SAND 11/17/20115:50:00 pt., 

PERCENT MOISTURE D2216 Analyst: BO 

Percent Moisture 20.2 0.01 0.05 wl% 11/16120113:00:00P~ 

Quallflers: E Value above quantitation range H Holding times for preparaUon or analysis exceeded 

J Analyte detected below the Reporting Limit Limit Reporting Limit 

MOL l\o!etJlod Detection Limit NO Not Detected at the Method Detection Limn (MOL) 
. Page 2 of 22 



MSE Lab Services Date: 02-Dec-11 

CLIENT: AECOM Client Sample 10: LOWER SLATE 
Lab Order: 1111062 Tag Number: 
Project: FCETUAECOM Collection Date: 10/3/2011 

Lab 10: 1111062-0028 Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: 

Sulfide ND 0.66 1.60 IJmolesJg 

E Value above quanlltation range H Holding times for preparation or analysis exceeded Qualifiers: 
J Anatyte detected below the Reporting LimIt LimIt Reporting limit 

MOL Method Detection LimIt NO Not Detected a1 the Method Detection Umft(MDL)
Page 3 of 22 



Date: 02-Dsc-11MSE Lab Services 

CLIENT: AECOM Client Sample 10: INLET UPPER SLATE 

Lab Order: 1111062 Tag Number: 

Project: FCETLIAECOM CollectIon Date: 11/10/201111:00:00AM 

Lab 10: 1111062-003A Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

SW3050B Analyst 

Aluminum 22500 5.25 16.7 mg/Kg-dry 4 11123/20113:10:21 ~~ 

ICP-MS METALS, SOLID SAMPLES SW6020 k9" 

0.121 0.418 mg/Kg-dry 2 11121/20115:39:56 Pr.,Arsenic 17.9 


cadmium 0.722 0.007 0.028 mg/Kg-dry 2 11121/20110:39:56 Pr-, 


Chromium 127 0.153 0.557 mg/Kg-dry 2 11/30/20112:(}O:69 Pr.. 

Copper 53.4 0.114 0.348 mgIKg-dry 2 11/30/2011 2:00:59 ~~ 

3.37 0.012 0.056 mgIKg-dry 2 11/21/2011 5:39:66 p~lead 

Nickel 87.5 0.080 0.278 mgIKg-dry 2 11/30/2011 2:00:59 P. 


Selenium 0.809 0.189 0.557 mg/Kg-dry 2 11/21/20115:39:56 ~~ 


Sliver 0.120 0.103 0.278 
 J mg/Kg-dry 2 11/21/20115:39:56P. 

Zinc 130 0.254 0.835 mg/Kg-dry 2 11/30/2011 2:00:59 P. 

Analyst:MERCURY IN SOIUSEDIMENT - SW846 7471B E245.5 SW7471A tr 
Mercury ND 0.0489 0.169 mglKg-dry 1 11/18/20119:S2:00Ar.. 

ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk 
11/18/20112:19:00 pp.,Organic Matter - Walkley Black 5.46 0.09 0.20 % 


PERCENT COARSE MATERIAL ASTMD422 Analyst: dk 


1" Gradation ND 0.05 0.10 % 11/17/2011 "'55:00 P. 


2mm Gradation ND 0.05 0.10 
 % 1 11/17/2011 4:65:00 PfIr 

Analyst: dkRAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 

% Clay 4.0 0.1 0.1 % 11/17/20115:60:00 p~ 

% Sand 94.0 0.1 0.1 % 11117/20115:50:00 PI\< 

2.0 0.1 0.1 % 11/17/20115:50:00 P.% Sill 
11/17120115:50;00 Pl..Soli Class SAND 

Analyst:PERCENT MOISTURE 02216 BO 
11/16/20113:00:00 P.Percent Moisture 28.2 0.Q1 0.05 wt% 1 

Qualifiers: E 

J 

Value above quantitation range 

Analyte detected below the ReportIng Limit 

H 

LImIt 

Holding times for preparaUon or anaiY$is exceeded 

Reporting Llmft 

MOL Method Detection Limit NO Not Detected at the Method Detection Umtt (MOL) 
Page 4 of 22 



MSE Lab Services Date: 02-0ec-11 

. CLIENT: AECOM Client Sample 10: INLET UPPER SLATE 

Lab Order: 1111062 Tag Number: 

Project: FCETUAECOM Collection Date: 10/4/2011 

Lab 10: 1111 062-0036 Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst 

Sulflde 1.39 0.55 1.50 J I-ImolesJg 11118/2011 9:32:00 M 

Qualifiers: E Value above quantitation range H Holding Urnes for preparation or analysis exceeded 

J Analyte detected below the Reporting limit LImit Reporting limit 

MDL Method Detection limit ND Not Detected at the Method Detection Limit (MDL)
Page 5 of 22 



Date: 02-Dec-11MSE Lab Services 

CLIENT: AECOM Client Sample 10: MIDDLE SLATE 

Lab Order: 1111062 Tag Number: 

Project: FCETUAECOM Collection Date: 11/10/2011 11 :00:00 AM 

Lab 10: 1111 062-004A Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ICP-MS METALS, SOLID SAMPLES SW6020 SW3050B Analyst: kg\l 

Aluminum 20100 6.31 20.1 mg/Kg.<Jry 4 11/23/2011 3:10:21 p~ 

Arsenio 30.0 0.146 0.502 mg!Kg-dry 2 11/21/2011 5:.9:56 p~ 

Cadmium 20.9 0.009 0.034 mg/Kg.<Jry 2 11121/2011 5:39:56 Pt.. 

Chromium 29.5 0.184 0.669 mgfKg-dry 2 11/30/2011 2:00:59 p~ 

Copper 88.4 0.137 0.418 mg/K9·dry 2 11/3012011 2:00:59 p~ 

Lead 8.50 0.015 0.067 mglKg.<Jry 2 11121120115:39:56 Pfv 

Nickel 143 0.096 0.335 mg/Kg.<Jry 2 11/30/20112:00:59 Pfoo 

Selenium 1.41 0.227 0.669 mg/Kg.<Jry 2' 11/21/20115:.9:56 p~ 

Sliver 0.233 0.123 0.335 J mg/Kg.<Jry 2 11121/2011 5:39:56 Pfv 

Zinc 1360 0.306 1.00 mg/Kg-dry 2 11/3012011 2:00:59 p~ 

MERCURY IN SOIUSEDIMENT - SW846 7471B E245.5 SW7471A Analyst: tr 

Mercury 0.0692 0.0545 0.188 J mg/Kg.<Jry 11/18/20119:32:00Ahr 

ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst dk 

Organic Matter - Walkley Black 11.0 0.09 0.20 % 1111812011 2:19:00 p~ 

PERCENT COARSE MATERIAL ASTMD422 Analyst: dk 
1" Gradation ND 0.05 0.10 % 1 11117120114:55:00 pr..

2mm Gradation 1.65 0.06 0.10 % 1 11/1712011 4:55:00 p~ 

RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: dk 

% Clay 10.0 0.1 0.1 % 11117120115:50:00P1v 

% Sand 86.0 0.1 0.1 % 11/1712011 5:50:00 pfo.J 

% Slit 4.0 0.1 0.1 % 1 11/17120115:50:00 pa, 

Soli Class LOAMYSAND 11/17120115:50:00 p~ 

PERCENT MOISTURE 02216 Analyst BO 

Percent Moisture 40.2 0.01 0.06 wl% 11/16/20113:00:00 pr... 

Qualifiers; E 

J 

Value above Quantltatlon range 

Analyta detected below the Reporting LImit 

H 

LImit 

Holding times for preparation or analysis exceeded 

Reporting LImit 

MDL Method DetecUon Limit ND Not Detected at the Method Detection Umit.{MDL) 
Page 6 of 22 



MSE Lab Services Oate: 02-Dec-11 

CLIENT: AECOM Client Sample 10: MIDDLE SLATE 
Lab Order: 1111062 Tag Number: 

Project: FCETLIAECOM Collection Date: 10/4/2011 

Lab 10: 1111062-0046 Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Oate Analyzed 

ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-5EM AVS-5EM Analyst: kQVI 
Sulfide ND 0.55 1.50 f,lmolesfg 11/18/20119:32:00M 

-----'E~-v."a:;;,uc:.-:abo=v.:cq:;;u:::ant:;;,te;:';;::o:::n:::...=ng::.c-----------;:H"-'HU,oU,ld:;;:'n'g""Urnesfor preparation or analysis exceeded
Qualifiers: 

J Analyte detected below the Reporting Limit LImit Reporting Umit 

MDL Method Detection LImit ND Not Detected at the Method Detection UmIt{MDl.)
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Date: 02-0ec-11MSE Lab Services 

CLIENT: AECOM Client Sample 10: MIDDLE SHERMAN 

Lab Order: 1111062 Tag Number: 

Project: FCETUAECOM Collection Date: 11/1012011 11 :00:00 AM 

Lab 10: 1111062-00SA Matrix: SEDIMENT 

Analyses 	 Result MOL Rpt. Limit Qual Units OF Date Analyzed 

Analyst:ICP-MS METALS. SOLID SAMPLES SW6020 SW3050B kgIA 

AlumInum 19000 5.06 16.1 mg/Kg·dry 4 1112312011 3:10:21 p~ 

55.7 0.117 0.402 mg/Kg-dry 2 1112112011 5:39:56 p~ArsenIc 

Cadmium 0.175 0.007 0.027 mg/Kg·dry 2 11121/20115:39:56 p~ 


Chromium 43.4 0.147 0.536 mg/Kg-dry 2 11/30/2011 2:00:59 p~ 

Copper 97.1 0.110 0.335 mglKg-dry 2 11/30120112:00:59 p, 

Lead 17.3 0.012 0.054 mglKg-dry 2 11121120115:39:56 P' 

Nickel 	 44.0 0.077 0.268 mg/Kg.dry 2 1113012011 2:00:59 p~ 

Selenium ND 0.182 0.536 mglKg-dry 2 11121/2011 5:39;56 p~ 

Silver 0.633 0.099 0.268 . mglKg-dry 2 11121120115:39:56 p, 

Zinc 120 0.245 0.804 mglKg-dry 2 11/30/2011 2:00:59 Pr.,. 

MERCURY IN SOIL/SEDIMENT - SW846 7471B E245.5 SW7471A An81ys~: tr 

Mercury ND 0.0412 0.142 mglKg-dry 11116120119:32:00A' 

ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk 

Organic Matter - Walkley Black 1.17 0.09 0.20 % 1 11116/2011 2:19:00 p, 
Analyst:PERCENT COARSE MATERIAL ASTMD422 	 dk 

11/17120114:55:00 p,1" Gradation 	 ND 0.05 0.10 % 

0.05 0.10 	 % 11/17/20114:55:00 Pf..2mm Gradation 	 0.22 

RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst dk 
11/1712011 5:50:00 Pr-..% Clay 2.0 0.1 0.1 % 1 

% Sand 96.0 0.1 0.1 % 1 11117120115:50:00 p, 
11/17/2011 5:50:00 Plv0.1 	 1 

1 11/17/2011 5:50:00 p~ 
% Silt 	 2.0 0.1 % 

Soli Class SAND 

AnalystPERCENT MOISTURE 02216 	 BO 
11/16/2011 3:00:00 pt.,0.Q1 	 wt%Percent Moisture 	 25.4 0.05 

Qualifiers: E Value above quarltltatlon range H Holdlng"tlmes for preparation or analysts exceeded 

J Analyte detected below the. Reporting Limit limit ReportIng Limit 

MDL Method DetectIon Umit ND Not Detected at the Method Detection Limit (MDl) 
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MSE Lab Services Date: 02-Dec-11 

CLIENT: AECOM Client Sample 10: MIDDLE SHERMAN 
Lab Order: 1111062 Tag Number: 

Project: FCETUAECOM Collection Date: 10/4/2011 

Lab 10: 1111 062-0056 Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst k9VI 
Sulfide 1.01 0.55 1.50 J \Jmo!es!g 1 11/18/2011 9:32:00 M 

Qualifiers: E 

J 

Value above quantitation range 

Analyte detected below the Reporting LImit 

H 

Limit 

-------_. ...,..,--
Holding 1imes for preparation or analysis exceeded 

Reportlng LImit 

MDL Method Detection Limit ND Not Detected at the Method Detection Llmtt (MOL)
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Date: 02-Dec-11MSE Lab Services 

CLIENT: AECOM Client Sample 10: LOWER SHERMAN 

Lab Order: 1111062 Tag Number: 

Project: FCETLIAECOM Collection Date: 11/10/201111:00:00AM 

Lab 10: 1111062-006A Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ICP-MS METALS, SOLID SAMPLES SW6020 SW3050B Analyst: kg'II 

Aluminum 18200 4.88 15.5 mg/Kg-dry 4 11/23/20113:10:21 p, 

Arsenic 28.9 0.112 0.388 mglKg-dry 2 11/~1/2011 5:39:56 Pf" 

Cadmium 0.389 0.007 . 0.026 mglKg-dry 2 11/21/20115:39:56 p, 

Chromium 46.2 0.142 0.517 mglKg-dry 2 11130/20112:00:59 Pf..o 

Copper 94.0 0.106 0.323 mgIKg-d/y 2 11/30/2011 2:00:59 p~ 

Lead 6.70 0.012 0.052 mglKg-d/Y 2 11/21/20115:39:56 Pfv 

Nickel 45.9 0.074 0.259 mg/Kg-<:lry 2 11/30/20112:00:59 p, 

Selenium NO 0.176 0.517 mglKg-dry 2 11/21/2011 5:39:56 p~ 

Silver 0.137 0.095 0.259 J mg/Kg-d/y 2 11/21/20115:39:66 Pf..o 

Zinc 110 0.236 0.776 mg/Kg-d/y 2 11/30/2011 2:00:59 p~ 

MERCURY INSQIUSEDIMENT - SW846 7471B E245.5 SW7471A Analyst: tr 

Mercury NO 0.0455 0.157 mglKg-d/y 11118/20119:32;OOA~ 

ORGANIC MAnER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk 

Organic Matter - Walkley Black 0.54 0.09 0.20 % 11/18/2011 2:19:00 p, 

PERCENT COARSE MATERIAL ASTMD422 Analyst: dk 

1" Gradation NO 0.10 11/17/20114:55:00 Pfv0.05 % 

2mm Gradation 0.11 0.05 0.10 % 11{17/2011 4:55:00 pro.. 

RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: dk 

% Clay 2.0 0.1 0.1 % 11/17/20115:50:00 Pf. 

% Sand 96.0 0.1 0.1 % 11/17/20115:50:00 P' 

% Silt 2.0 0.1 0.1 % 11/17120115:50:00 pro, 

Soli Class SAND 1 11/17120115:50:00 PI\; 

PERCENT MOISTURE 02216 Analyst: BO 

Percent Moisture 22.7 0.01 0.05 wt% 11116/20113:00:00Plv 

Qualifiers: E Value above quan~tatlon range H HOldrriQ·times for preparation or analysis exceeded 

J Analyte detected below the Reporting LImit LImit Reporting Limit 

MOL MethOd Detection lImlt ND Not Detected at thet Method Detection Limit (MOL)
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MSE Lab Services Date: 02-Dec-11 

CLIENT: AECOM Client Sample 10: LOWER SHERMAN 
Lab Order: 1111062 Tag Number: 

Project: FCETUAECOM Collection Date: 10/3/2011 

Lab 10: 1111062-0068 Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst kg" 

Sulfide 1.50 0.55 1.50 ~mo!es/g 1 11118/2011 9:32:00 M 

Qualifiers: E 

J 

Value above quanUtation range 

Analyte detected below the Reporting Limit 

H 

limit 

HOlding times fo~'preparatlon or analysis exceeded 

Reportill9 Limit 

MDl Method Detection limit ND Not Detected at the Method Detection limit (MOL)
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Date: 02-0ec-11MSE Lab Services 

CLIENT: AECOM Client Sample 10: LOWER JOHNSON 

Lab Order: 1111062 Tag Number: 

Projee:!: FCETUAECOM Collee:!ion Date: 11/10/2011 11 :00:00 AM 

Lab 10: 1111062-007A Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ICP-MS METALS, SOLID SAMP.LES SW6020 SW3050B Analyst klJ'l 
Aluminum 13100 5.02 16.0 mglKg.<Jry 4 11/23/2011 3:10:21 p~ 

Arsenic 16.2 0.116 0.399 mglKg-dry 2 11/2112011 5:39:56 p~ 

Gadmlum 0.238 0.007 0.027 mg/Kg.(]ry 2 11/21/2011 5:39:56 p~ 

Chromium 31.5 0.146 0.533 m91Kg.<J1Y 2 11/30/2011 2:00059 p~ 

Copper 73.1 0.109 0.333 m9/Kg.<J1Y 2 11/3012011 2:00:59 p~ 

Lead 9.76 0.012 0.053 mglKg.<Jry 2 11/21/20115:39:56 PI.. 

Nickel 27.3 0.076 0.266 mglKg-dlY 2 11/3012011 2:00:59 p~ 

Selenium NO 0.181 0_533 mglKg.<Jry 2 1112112011 5:39:56 p~ 

Sliver 0.164 0.098 0266 J mgIKg.<Jry 2 1112112011 5:39:56 p~ 

Zinc 93.3 0.243 0.799 mgIKg.<Jry 2 1113012011 2:00:69 p~ 

MERCURY IN SOIUSEDIMENT· SW846 7471B E245.5 SW7471A Analyst: tr 
Mercury ND 0.0386 0.133 mgIKg.<J1Y 1 1111812011 9:32:00 A~ 

ORGANIC MATTER·WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk 

Organic Matter - Walkley Black 0.89 0.09 0.20 % 1111812011 2:19:00 P'" 

PERCENT COARSE MATERIAL ASTMD422 Analyst: dk 

1" GradaUon ND 0.05 0.10 % 11117/2011 4:55:00 p~ 

2mm GradaUon ND 0.05 0.10 % 1 11/17/20114:55:00. pfI, 

RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: dk 

% Clay 2.0 0.1 0.1 % 1 11/17/20115:50:00 F'tt 

% Sand 96.0 0.1 0.1 % 11/17/2011 5:50:00 p~ 

% Silt 2.0 0.1 0.1 % 1 11/17/20115:50:00 Pfo. 

Soil Class SAND 1 11117120115:50:00 p~ 

PERCENT MOISTURE 02216 Analyst: BO 

Percent Moisture 24.9 0.01 0.05 wt% 1111612011' 3:00:00 PfI. 

Qualifiers: E Value above quantitation range H Holding times for preparatfon or analysis exceeded 

J Analyte detected below the Reporting limit Limit Reporting Limit 

MDL Me1hod Detection Llmlt NO Not Detected at the Method Detection limit (MOL)
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MSE Lab Services Date: 02-Dec-11 

CLIENT: AECOM Client Sample 10: LOWER JOHNSON 
Lab Order: 1111062 Tag Number: 

Project: FCETUAECOM Collection Date: 10/3/2011 

Lab 10: 1111062-0078 Matrix: SEDIMENT 

Analyses Result MOL Rpt. Limit Qual Units OF Date Analyzed 

ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: 

Sulfide .NO 0.55 1.50 IJmoles/g 11/18/2011 9:32:00 A~ 

E Value above quanlilation range H Holding times for preparation or analysis exceeded 
Qualifiers: 

J Analyte detected below the Reporting LImit limit Reporting Umlt 

MDL Method Detection Limit ND Not Detected at the Method Detection limit (MDL)
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P. O. Box 4078 Lab: 406-494·7334 
Date: 02·Dec·11~ MS£ Anafytlcal Laboratory 200 Teohnology Way Fax: 406494·7230 ..=. 

Bune, MT 59701 labinfc@mse-ta.com Report Date: 02·Dac·11 

QA/QCSUMMARY REPORT 

Work Order: 1111062 

Project: FCETLIAECOM BatchlD: 5060 

An.lyle Result RL Units Spike Lvi % Ree Low Limit High LImit RPD RPD LImit Qualifier 

Client: AECOM 

Sample ID: 5060·PB FILTERED Method: SW6020 Batch 10: 5060 AnalYSis Dato: 1112112011 6:39:66 PM 

Arsenic 0.070 0.150 mglKg J 
Cadmium 0.012 0.010 mg/Kg 
Lead 0.020 0.020 mg/Kg 
Selenium NO 0.200 mg/Kg 
Sliver 0.078 0.100 mg/Kg J 

Sample ID: 5060·PB UNFILTERED Method: SW6020 Batch 10: 5060 AnsfysIs Date: 1112112011 5,;39:56 PM 

Arsenic 0.150 0.150 mglKg 
Cadmium 0.004 0.010 mgIKg J 
Lead 0.022 0.020 mglKg 
Selenium NO 0.200 mg/Kg 
Sliver NO 0.100 mg/Kg 

Sample ID: 5060·LCS Method: SW6020 Batch ID: 5060 Analysfs Date: 11/21/2011 5:39:56 PM 

Arsenic 85.9 0.300 mg/Kg 85.30 101 80 120 

CadmIum 153 0.020 mg/Kg 159.0 96.4 80 120 
Lead 44.4 0.040 mgIKg 46.30 96.0 80 120 
Selenium 39.3 0.400 rng/Kg 45.20 87.0 80 120 
Silver 24.7 0.200 rng/Kg 24.30 102 80 120 

Sample ID: 1111082·007A MS Method: SW6020 Batch ID: 5060 Analysis Date: 11121120115:39:56 PM 

Arsenic 146 0.399 rng/Kg-dry 113.8 114 75 125 

Cadmium 202 0.027 mglKg·dry 211.7 95.2 75 125 
Lead 67.2 0.053 rng/Kg-dry 61.65 93.1 75 12;; 

Selenium 56.8 0.533 mglKg·dry 60.19 94.3 75 125 

Sliver 33.1 0.266 mglKg·dry 32.36 102 75 125 

Sample ID: 11110Sz..o07A MSD Method: SW8020 Batch 10: 5060 AnalYSIs Date: 11121120115:39:56 PM 

ArsenIc 141 0.399 mglKg..<Jry 113.6 110 75 125 3.23 20 

Cadmium 201 0.027 mglKg·dry 211.7 94.7 75 125 0.527 20 

Lead 68_1 0.053 mg/Kg-dIY 61.65 94.5 75 125 1.31 20 

Selenium 58.3 0.533 mglKg-dry 60.19 96.9 75 125 2.70 20 
Sliver 32.8 0.266 mglKg·dry 32.36 101 75 125 0.878 20 

Sample ID: 1111062"(}07A MST Method: SW6020 Batch ID: 5060 Analysis Dale: 11/21/2011 5:39:56 PM 

Arsenic 129 0.399 mg/Kg-dry 113.6 99.2 75 125 12.4 20 

Cadmium 198 0.027 mg/Kg·dry 211.7 93.4 75 125 1.84 20 

Lead 66.1 0.053 mg/Kg·dry 61.65 91.4 75 125 1.56 20 

Selenium 55.3 0.533 mglKg·dry 60.19 91.9 75 125 2.53 20 

Sliver 33.3 0.268 mglKg·dry 32.36 102 75 125 0.576 20 

Sample ID: 5080·PB FIL TERED Method: SW6020 Batch 10: 5060 AnalysfsDaie: 11123120113:10:21 PM 

Aluminum ND 3.00 mg/Kg 

Qualifiers; NA Sample cone. Is > 4*splke level S Spike Recovery outskle accepted recovery limits 
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P.O. Box 4078 Lab: 406-494-7334 
Date: 02-Dec-11ne MSfE Analytical Laboratory 200 Technology Way Fax: 406-494-7230 

Bulte, MT 59701 IBbinfo@mse-fa.com Report Date: 02-D9C-11 

QAlQC SUMMARY REPORT 

Client: AECOM Work Order: 1111062 

Project: FCETLIAECOM BatchlD: 5060 

Analyte Result RL Units Spike Lvi % Ree Low Limit High Limit RPD RPD Umlt Qualifier 

Sample ID: 5060·PB UNFILTERED Method: SW6020 Batch ID: 5060 Analysis Dale: 11/23120113:10:21 PM 

Aluminum ND 3.00 mg/Kg 

Sample/D: 5060·LCS Method: SW6020 Batch ID: 5060 AnalysIs Dsil): 11/23/20113:10:21 PM 

Aluminum 9920 6.00 mglKg 11250 88.2 80 120 

SamplelD: 1111062-007A MS Melhod: SW6020 Balch ID: 6060 AnalysIs Date: 11/23/20113:10;21 PM 

Aluminum 28100 16.0 mglKg·dIY 14980 100 75 125 

Sample/D: 1111062-007A MSD Method: SW5020 Balch/D: 6060 AnalyslsDate: 11/23120113:10:21 PM 

Aluminum 29500 16.0 mglKg-<lIY 14980 109 75 125 4.57 20 

SamplelD: 1111062.007A MST Melhod: SWB020 Batch 10: 5060 Analysis Date: 11/23/20113:10;21 PM 

Aluminum 30100 16.0 mglKg-<lIY 14980 113 75 125 6.57 20 

Sample 10: 5060·PB FILTERED Method: SW6020 Batch 10: 5060 AnalysIs Date: 11130120112:00:59 PM 

Chromium 3.03 0.200 mglKg 

Copper 0.141 0.126 mg/Kg 

Nickel 0.103 0.100 mg/Kg 

Zinc 0.352 0.300 rng/Kg 

Sample ID: 5060·PB UNF/L TERED Melhod: SW6020 Batch 10: 5060 Analysis Date: 11/30120112:00:59 PM 

Chromium 2.79 0.200 mg/Kg 

COpper 0.175 0.125 mg/Kg 

Nickel 0.068 0.100 mg/Kg J 

Zinc 0.332 0.300 mg/Kg 

Sample 10: SOBO·LCS Method: SWB020 Batch /0: 5060 Analysi.s Da($: 11/3012.0112:00:59 PM 

Chromium 337 0.400 mglKg 294.0 115 80 120 

COpper 71.9 0.250 mg/Kg 63.20 114 80 120 

Nickel 186 0.200 mg/Kg 163.0 114 80 120 

Zinc 270 0.600 mg/Kg 262.0 103 80 120 

Samp/eIO: 1111062-007A MS Method: SWB020 Balch /D: 5060 AnalysIs Date: 11130/2.0112:00;59 PM 

Chromium 489 0.533 mg/Kg·dIY 391.5 117 75 125 

COpper 171 0.333 mg/Kg·dIY 84.16 117 75 125 

Nickel 271 0.266 mg/Kg·dIY 217.1 112 75 125 

Zinc 441 0.799 mg/Kg·dIY 348.9 99.7 75 125 

Sample 10: 1111062·007A MSD Method: SW6020 Batch ID: 5060 AnalysIs Date: 1113012.0112:00:59 PM 

Chromium 515 0.533 mg/Kg·dIY 391.5 124 75 125 5.16 20 

Copper 166 0.333 mglKg·dIY 84.16 113 75 125 1.72 20 

Nickel 276 0.266 mg/Kg·dIY 217.1 115 75 125 2.03 20 

Zinc 449 0.799 mg/Kg-dIY 348.9 102 75 125 1.69 20 

Sample/O: 1111062-007A MST Method: SW6020 Balch /0: 5060 Analysis Date: 11/30/20112:00:59 PM 

Chromium 486 0.533 mglKg·dIY 391.5 116 75 125 0.795 20 

Qualifiers: NA Sample cone. Is> 4"splke level $ SPike Recovery outside accepted recovery Ifmlts 
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P. O. Box 4078 Lab: 406-494-7334 
Date: 02-Dec-11MS'; AnalytfcaJ Laboratoryns 200 T6Chnology Way Fax: 406-494-7230 

Buffa, MT 59701 I.blnfo@mse-ta.com Report Date: 02-Dsc-11 

QAlQC SUMMARY REPORT 

Work Order: 1111062 


Project: FCETUAECOM BatchlD: 5060 


Client: AECOM 

Analyte Result RL Units Spike Lvi . %Rae Low Limit High Limit RPD RPD Limit Quallfl., 

SamplalD: 1111062-007A MST Method: SW6020 Batch ID: 5060 Analys/$ Dafe: 1113Qi2011 2:00:59 PM 

Copper 169 0.333 mglKg-dry 84.16 103 75 125 7.18 20 

Nickel 265 0.266 mg/Kg-dry 217.1 110 75 125 2.05 20 

Zinc 436 0.799 mglKg-dry 348.9 98.2 75 125 1.24 20 


Qualifiers: NA Sample cone. Is > 4"spike level S Spike Recovery outside accepted recovery limits 
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n= P. O. Box 4078 Lab: 406-494-7334 
Date: 02-Dec-11MSE Analytical Laboratory 200 Teohnology Way Fax: 406-494-7230 

Client: AECOM 

Project: FCETUAECOM 

An.lyle Result 

Sample ID: 5064-PB 

Mercury ND 

Sample ID: LCS-5064 

Mercury 14.0 

Sample fD: 1111062-002A-MS 

Mercury 18.2 

Sample 10: 1111062·002A-MSD 

Mercury 21.3 

Butta, MT 59701 labinfo@mse-ta.com 

QAlQC SUMMARY REPORT 

RL Units Splka Lvi % Rae Low Limit 

0.100 
Matho": E245.5 

mglKg 
Batch ID: 5064 

0.553 
Math"": E245.5 

mglKg 16.00 
Batch 10: 5064 

87.8 80 

1.66 
Metho": E245.5 

mglKg·dry 21.40 

Batch ID: 5064 

84.9 75 

1.66 
Matho": E245.5 
mg/Kg-dry 21.40 

Betch ID: 5064 

99.2 75 

Report Date: 02-Dec-11 

Work Order: 1111062 

BatchlD: 5064 

High Limit RPD RPD Limit Qu,lIfler 

Analysis Dete: 11/1812011 9:32:00 AM 

Analysts Dat9: 1111812011 9:32:DOAM 

120 

AnalysTs Daw: 11/1B120119:32:00AM 

125 

AnalysIs Date: 11/1812011 9:32:00 AM 

125 15.5 20 

Qualifiers: NA. Sample conc. Is > 4"splke level S Spike Recovery outside accepted recovery limits 
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n= P.O. Box 4078 Lab: 406-494-7334 
Date: 02-0eG-11MSEAnalytical Laborafory 200 Technology Way Fax: 406-4$4-7230 

Client: AECOM 

Project: FCETUAECOM 

Analyle Result 

SamplelD: 1111062-002B-D 

Sulfide ND 

SamplelD: 1111062-002S-5 

Sulfide 11.1 

Sample ID: LCS-5079 

Sulfide 13.7 

Sample ID: 5079-PS 

Sulfide 0.89 

Bune. MT 59701 lablnfo@mse-ia.com 

QA/QC SUMMARY REPORT 

RL Units SpIke LvI %Ree Low Limit 

Method: AVS-SEM Batch ID: 5079 

1.50 ~moles/g 

Method: AVS-5EM Batch ID: 5079 

1.50 ~moles/g 10.59 105 80 

Method: AVS-SEM Batch ID: 5079 

1.50 ~mol.slg 12.58 109 85 

Method: AVS-5EM Batch ID; 5079 

1.50 ~mol.slg 

Report Date: 02-Deo-11 

Work Order: 1111062 

BatchlD: 5079 

High Limit RPD RPD Liniit Qualifier 

AnaTy$isDete: 11118120119:32:00AM 

0 35 

Analysis Date: 11/1812011 9:32:00 AM 

120 

AnalysIs Date: 1111812011 9:32:00AM 

115 

Anafysfs Date: 11/18/2.011 9:3~OO AM 

J 

Qualifiers: NA Sample cone. Is > 4*spi1<e level S Spike Recovery outside accepted recovery limits 
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P. O. Box 4078 Lab; 406-494-7334 
Date: 02-Dec-11·~= MSE AnB/ytlcBf LBboratory 200 Technology Way Fax; 406-494-7230 

Butte, MT 59701 lablnfo@mse-ta.com Report Date: 02-Dec-11 

QAlQC SUMMARY REPORT 

Client: 
. Project: 

AECOM 
FCETUAECOM 

Work Order: 

BatchlD: 

1111062 

R18192 

Analyle Result RL Units Spike Lvi %Rae Low Limit High Limit RPD RPD limit Qualifier 

SamplelD: 1111062-006A-D 
1" Gradation ND 

2mm Gradation 0.13 
0.10 
0.10 

Melhod: ASTMD422 

% 

% 

Balch ID: R18192 AnalySIs Dat9: 11/17/20114:55:00 PM 

o 35 

12.9 35 

Qualifiers: NA Sample cone. Is > 4"spik:e level S Spike Recovery outside accepted recoveryHmlts 
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P.O. Box 4078 Lab: 406-494"7334 
Date: 02-0ec-11~ MSEAnafytlcar Laboratoty 200 Technology Way Fax: 406-494-7230..=: 

Butte, MT 59701 lablnfo@mso-/a.com Report Date: 02-0ec-11 

QA/QC SUMMARY REPORT 

Work Order: 1111062Client: AECOM 

Project: FCETLIAECOM BatchlD: R18203 

Analyte Result RL Units Spike Lvi % Rec Low Limll High Limit RPD RPD Limit aual~.' 

Analysis Date; 11/17120116:50:00 PMSample 10: 1111062~04A-D Method: MSA15-5 Batch 10: R18203 

% Clay 10.0 0.1 % o 35 


% Sand 86.0 0.1 % o 35 


% Silt 4.0 0.1 % o 35 


$011 Class LOAMYSAND 


Qualifiers: NA Sample cone. Is> 4"'spike level S Spike Recovery outside accepted recovery limits 
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P.O. Box 4078 Lab; 4()6-494-7334 
Date: 02-0ec-11US MSE Analyticallaborarory 200 Technology Way Fax: 406-494-7230 

Bune, MT 69701 lablnfO@mse-ta.com Report Date: 02-0e0-11 

QA/QC SUMMARY REPORT 

Client: AECOM Work Order: 1111062 

Project: FCETLIAECOM BatchlD: R18208 

Analyte Result RL Units Spike Lvi %Ree Low Limit High Limit RPD RPD LImit Qualifier 

Sample 10; 1111062'{)()2A-D Method: OMjVALKLE Batch 10; R18208 Analysis Dalo: 11118120112:1Q:OO PM 

Organic Matter - Walk! 2.29 0.20 % 11.9 . 35 

SamplelD: LCSQ5771 Method: OM_WALKLE Betch 10: R18208 Analy$ls Data: 11/18/2011 2;19:00 PM 

Organic Matter - Walkl 0.55 0.20 % 0.5965 92.9 70.7 109 

Sample 10: PB Methoel: OM_WALKLE Batch 10: R1820B Analysis Date; 11/1812.0112:19:00 PM 

Organic Matter ~ Walk! ND 0.20 % 

Qualifiers: NA Sample cone. Is > 4*spike level S Spike Recovery outside accepted recovery limits 
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P.O. Box 4078 Lab: 406-494-7334 
Date: 02-0ec-11US MSEAnafytlaal Laboratory 200 Technology Way Fax: 406-494-7230 

Buffa, MT 59701 labinfo@mse-l8.com Report Date: 02-0ec-11 

QAlQC SUMMARY REPORT 

Client: AECOM Work Order: 1111062 

Project: FCETUAECOM BatchlD: R18241 

Analyte Result RL Units SpIke LvI % Rac Low Limit High Umit RPD RPD Limit Qualifier 

Sample ID: 1111062-001A-D Method: D2216 Batch ID: R18241 Analysis Daf8: 11116120113:00:00 PM 

Percent Moisture 14.9 0.05 wt% 2.14 35 

Sample ID: 1111062-G07A-D Method: D2216 Batch ID: R18241 Analysis Oa&: 11/16120113:00;00 PM 

Percent Moisture 25.8 0.05 wt% 3.45 35 

Qualifiers: NA Sample conc. Is > 4~sprke leve! S Spike Recovery outsIde accepted recovery limits 
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CHAIN OF CUSTODY RECORD AaCOM /1/16&Z-
PreservatlonClientIProject Name: Project Location: 	 il ~n~~tlc 1-HCI,4° 

,..._ ~ 	 __ .... II~ " "'" Analysis Requested A-Am..' G.,. 2-H2S04,4'
f--::--:--:-:-:--:-_."oJG2~l:L1'I_______-+-=-=-:--.l::\-(l.t."FTLL\-w.~D.l'!+--------f----f'---;;;;;l>--'--.-----'---'-~r----'--r-- G -Clear Glass 3- HN03, 4" 

Project Number. Freid Logbook No.: 	 fF:. t' 

iD(l~ ,~, -<JsR 	 ,", 
Sampler (Print lIIarne)l(Afflllation): Chain of Custody Tape iIIos.: I~ 


GO'-,j"n O'~ I COw.\," '! ~.§ 

CkwieV,ro-. ~\~ol'1 Lj~'181P 	 ~5 J _
f----------------+----------;-------...;11)

Signature: 	 Send Results/Report to: TAT: I==-~!11 // 1-
~I.-J~ 	 ~ 

f--='--'-~.....::--=-~----,--'--'=--,--+-~--.-~-'I-\,-~-'s-=::a-ple-ecan-'-T-'.ClXY\::.::..:..:...+-_,fu!,~-r----l ..:.

Field Sample Noildentification Date TIme ~ ~ (~~';;) Matrix Pre'.rv. F~::~ ~ ~ 

Relinquished by: (PrInt NameYlAffil;aoon) Date: Received by: (I'mI Name)l(Affi"tion) 

Sianature: 
Time: Sionature: 

Relinquished by: (Print Name)/(AffiliaticHl) Date: Received by: (Print Name)J(Affilialion) 

Signature: 
TIme: Sianature: 

~ 
,

_l-:! 

~ ~J 
~ <:i. 

1-:..... 

.l 
~ 1-

j 

J .~ 
"tl 

1 ~ J 

Date: \\\\:;,1\1 

Time: U',"O 

Date: 

Time: 

Date: 

Time; 

V-VOAVIa! 	 4 - NaOH. 4° 
5 - NaOH/ZnAo.0-0'"" 	 ,. 
6 - Na2S203, 4"'-E,oom 
7 " 

Matrjx Cod" 

DW-D,'n'lngW"" 	 S-Soil 
WW-Wastewater SL- Sltldge 
GW-Groundwater so - Sedlmenl 

SO-SolidSW - S"na"" Wate' 
A-AJr

ST-Sto,mWate' l-Uquld 
p Product~ 	 W -W,,"' 

Remarks~ 	 t~b 

flO/A 

x 

Analytical Laboratory (Destination): 

AECOM TOXiCO"!p.~ 
4303 W. La~rte Avenue !<1St 
Fort COllit{ CO 80521 

....cWO) 416-0916 
/(970) 490-2963 (FAX) 

/ 
Sample Stilpped Via: 	 Temp blank 

UPS FedEx Courier Other I Yes No 

Serial No. --,-N,-=_~_~5..!..!17'-.::8~8 



MSE Lab Services 

Sample Receipt Checklist 
Client Name AECOM_INC Date and Time Received: 11115/201111:32:02AM 

Work Order Number 1111062 RcptNo: 1 Received by kgw 

COC ID: t;J,0lerID:

Che~listcompl.t.dbY 6vQ ~ I ill.(11( Reviewed by ':l~:e.,,,J"'--_LI.l.'~rllf.l./...o'l-l-ll-±/::-___-
Slgnatureo I Dale 10;';1 "~. 

Matrix: CarTier name FedEx 

Shipping container/cooler In good condition? Ves 0 NoD Not Present 0 

Custody seals Intact on shlppping container/cooler? Ye. ~ NoD Not Present 0 
Custody seals Intact on sample bottles? Ves 0 NoD Not Present 0 
Chain of custody present? Ves 0 NoD 

Chain of custody signed when relinquished and received? Yes 0 NoD 

Chain of custody agrees with sample labels? Ves ~ NoD 

Samples in proper container/bottle? Ves 0 NoD 

Sample containers Intact? Ves 0 NoD 

Sufficient sample volume for IndIcated test? Yes 0 NoD 

All samples receIved within holding time? Ves 0 NoD 

ContalnerfTemp Blank temperature In compliance? Yes 0 No0 

Water - VOA vials have zerO headspace? No VOA vials submitted 0 Yes 0 NoD 

Water - pH acceptable upon receipt? Yes 0 NoD .lJIank 0 
Checked by _-"-,,f,}.,->,Q:.-._Itft{I{ ( 

Client contacted Date CQntacted: Person contacted 

Conlacted by: Regarding: 

Comments: TEMP = 7.4 - SEDIMENT SAMPLES 

Corrective AcHon 
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