
i 

l 

l 
L 
L 

, .. .. , 
Denison 
Environmental 
Services 

FMC071 

MEMORANDUM 

TO: Roy Morrell. Jon Bronson, Kaori Torigai, Karen Furlong, Bill Slater, Leslie 
Gomm and Patricia Randell 

DATE: 30 December 2010 
FROM: 
SUBJECT: 

Jay Cherian, Environmental Coordinator 
Nitrogen Monitoring - Downgradient of Cross Valley Dam - 4Nov201 O 

Background 

An ammonia-N concentration of 2.1 mg/L was observed at X13, located downgradient of 
the Cross Valley Pond, downstream of where seepage has converged, on September 2, 
2010. This result was higher than the effluent discharge standard for this site of 
1.3 mg/L. This was also a new maximum concentration for this site (based on data from 
2004 to present). 

In follow-up monitoring on October 7, 2010, an ammonia-N concentration of 1.2 mg/L 
was observed at this site. While this concentration was below the effluent discharge 
standard, it was the second sample from this site with a concentration above 1.0 mg/L. 

The following describes further nitrogen-related monitoring, including ammonia. at sites 
downgradient of the Cross Valley Pond. 

Water Quality Monitoring 

Seeps samples were collected on November 4, 2010 from X11, X12, Weir 3 and X13 
(See Figure 1, attached for site plan). and water quality testing of the water samples for 
ammonla-N. nitrate and nitrite was undertaken. Lab results are included in Appendix A, 
attached. A summary table is attached (Table 1 ). including field parameters. 

The results of November 201 O nitrogen testing show that: 
• November 4, 2010 ammonia-N concentration at X13 was 0.89 mg/L. which met 

the effluent discharge standard for this site; 
• Ammonia concentrations of 0.78 mg/L were detected at both X11 and Weir 3. 
• Ammonia was not detected at X12: 
• Nitrite is detected at X12, but not at any other tested site; and 
• Nitrates are not detected at any of the tested sites. 

At the time of this review, monthly testing results were available for ammonla-N at X13 
from December 2, 2010: a concentration of 0.99 mg/L was observed. 

Historic results for ammonia-N were reviewed at all the above sites and results are 
shown in graphic form in Figure 2, attached. The historic data shows that ammonia-N 
concentrations have remained relatively stable at X11, Weir 3 and X13, in a range of 



§ ~ .~ 
Denison 
Environ mental 
Services MEMORANDUM 

approximately 0.4 to 0.9 mg/L since 2004, with the exception of the September and 
October 2010 results at X13. 

The range of ammonia concentrations observed at XS, the discharge from the Cross 
Valley Pond, is 0.070 to 1.670 mg/L based on data from 2004 to the present. In 
August 31 to December 2, 2010 the concentration ranged from 1.0 to 0.85 mg/L. 

Discussion of Nitrogen Monitoring Results 

When results from December 2010 monitoring are included in the review, it appears 
likely that the ammonia-N concentrations observed at X 13 are not transient. 

As X11 and Weir 3 were not tested in September, October, and December, It Is not clear 
if the ammonia-N observed at X13 originated upstream of X11 and Weir 3. Ammonia-n 
at Weir 3 was slightly higher than the historic range In November. and within the historic 
range. but at the upper end of the historic range at X11. In November 2010. It is 
possible that the ammonia observed at X13 originate upstream of X11 and Weir 3. 

As nitrogen species were not detected at X 12, it is unlikely that the ammonia-N 
originated from the southern extents of the area downstream of the Cross Valley "Dam. 

Historically at the Faro Mine Complex, ammonia concentrations were monitored, at least 
in part, due to use of explosives in the Vangorda Creek catchment. This was especially 
relevant at the time when explosives were in use at the site. This potential source of 
ammonia is unlikely currently, and downgradient of the Cross Valley Dam. 

At X13, a potential source of ammonium / ammonia Is hydrolysis of organic nitrogens. 
Nitrification, where nitrites/nitrates are formed from ammonia I ammonium through 
bacterial processes. may also be taking place, where nitrites are generally considered 
an intermediate species. While this can occur through both aerobic and anaerobic 
processes, anaerobic processes are favoured as less energy is required. While waters 
classified as seeps are generally thought to be low in oxygen. the oxidation reduction 
potential (ORP) results (see Table 1) show that aerobic reactions are possible at all of 
the sites tested. As nitrates were not detected, it is possible that nitrification is in early 
stages at X13. 

cross Valley Pond and Down Valley Care and Maintenance Actiy(t/es 2010 Review 
Care and maintenance activities undertaken in the area downgradlent of the Cross 
Valley Pond in 2010 through to October 10. 2010 were reviewed: 

• New power llnes were installed to the Down Valley area in the summer of 201 O; 
• Soil Sement was applied in August to the tailings area. with application 

equipment (D5) returned to storage on August 23,, after field cleaning: 
• On August 31, 201 O the Cross Valley Pond discharge siphon was turned off, and 

then tu med again on September 1. 201 O; 
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• On September 9, the Cross Valley Pond discharge siphon was tumed off: 
• Groundwater monitoring, Including wells purging, was undertaken from 

September 8 to 22; · 

_,.~ 
.... 17 
IMiiili?-

• September 20 to 21, the pipelines to and from the Faro MIii to and from the two 
tailings area ponds were drained In preparation for winter; 

• On October 7, 4" piping was brought to the Cross Valley Discharge culvert and 
North Wall Interceptor Ditch culvert to Install a secondary thaw pipe In 
preparation for use of steamer snake in winter. 

None of the above activities are readily apparent as a source of nitrogens or ammonia. 
Soil Sement composition and groundwater wells purging are further considered below. 

The material safety data sheet (MSDS) for Soil Sement is included in Appendix B. It is 
not evident, based on the material presented. that Soil Sement is a source of nitrogens. 
A summary of environmental testing provided by the Soll Sement manufacturer, 
including metals and toxicity testing, is also included In Appendix B. Based on the 
information from the manufacturer, there is no evidence of the release of nitrogen 
species in association with Soil Sement application. In addition, a pathway from the 
application site to the Down Valley area is not evident. 

While groundwater testing may have disturbed soils and organic materials through run
off from wells purging, the groundwater testing in the Down Valley area took place on 
and around September 21, i.e. after September 2. when the highest ammonia-N 
concentration was measured. 

From the above review, ammonla-N observed at X13, X11 and Weir 3 did not originate 
with care and maintenance activities. 

Acute Ammonia Toxicity Review 

Ammonia toxicity depends on pH and temperature. The change In temperature is less 
significant than the change in pH. The attached Figure 3 shows the pH versus 
ammonta-N concentration X13 from September 201 o plotted against the Canadian 
Environmental Protection Act Acute Ammonia Toxicity Threshold (2004)1, which is 
defined as follows: · 

y :I 306132466.34 X (2, 7183(-l .04l 7 
M pH)) Equation 1 

where y represents the maximum allowable ammonia concentration. 

1 Guideline for the Re/ease of Ammonia Oissotved in Water Found in Wa.stl!Jwater Effluents -
Appendix A: Acute Ammonia Toxicity. Pursuant to subsection 54(1) of the Canadian 
Environmental Protection Act (1999); Canada Gazette, Volume 138, No. 49-Deeember4, 2004. 
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The September 2010 results are below the threshold. All results from X13 since 2004 
are also under this threshold. This comparison indicates that at the concentrations and 
pH observed at X13, the ammonia-N level was not acutely toxic. 

In addition. a September 7 sample from X13 tested for toxicity had a result of >100% v/v 
or non-toxic. 
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TABLE 
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EnvJronmental 
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Field Parameters Maxxam Nitrogen Parameters (mg/l) 
Temp EC ORP 

Station Water Type Date Time re) ,pH (µmho/cm) (mV) NH3 N02 N03 N()JN~ 

Xlt Seepage 04/11/2010 12:18 3.5 7.00 2582 4 0.78 <0.02 <0.005 <0.02 

X12 Seepage 04/11/2010 12:04 5.1 7.12 1333 5 <0.005 0.35 <0.005 0.35 

X13 Seepage 04/11/2010 12:11 3.8 7.17 2165 2 0.89 <0;005 <0.02 <0.02 

Weir3 Seepage 04/11/2:010 12:07 4.5 7.25 1964 1 0.78 <0.02 <0.005 <0.02 
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FIGURES 
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figure 1: Down Valley Seeps Site Plan 
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Figure 3: Ammonia in Seepage Downgradient of the Cross VaUey Dam in Comparison with 
Environmental Protection Act (2004) .Acute Ammonia Toxicity Concentrations 

I 
• Threshold Acute Concentration 

'. Note: Ammonia concentrations below ''Threshold Acute Toxicity -
i Concentration" line is aooepta:ble accordjng to .Environment. Canada's l + X13 Septem.ber 2010 

"Guideline for the Release of Ammonia Dissolved in Water Found in 
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• The maximum ammonia concentration at X13 {2.1 mg/l.), was 

• observed in September 2010, and is sho1M1 in relation to field pH., 

•· The range of pH reported from X1'3 from 2004 to 2010 is 6.08 to1 - • 18.49 . ' •• ~ 
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APPENDIX A 

Analytical Results - Nitrogen Testing 

November 4, 201 O 
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Your Project#: NOV 3, 2010-SPECIAL PROJECT 
Site: AMMONIA SAMPLING 

Attention: Jay Cherian 
DENISON ENVIRONMENTAL SERVICES 
FARO CARE AND MAINTENANCE PROJ 
B0X280 
FARO, YT 
CANADA YOB 1 KO 

Your C.O.C. #: 08325000 

Repon Date: 2010/11/10 

MAXXAM JOB#; B0A8622 
Received: 2010/11/05, 14:00 

Sample Matrix: Seepage 
# Samples Received: 3 

Analyses 
Ammonla-N 
Ammo11ia·N 
Nitrate ... Nitrite (N) 
Nitrite (N) by CFA 
Nitrogen • Nitrate (as N) 

CERTIFICATE OF ANALYSIS 

Quantity 
1 
2 
3 
3 
3 

Data Data 
l;;xtnlcted .. . Anatned Laborat2.tt Method 
NIA 2010/11/08 BBY6SOP-00044 
NIA 2010/11/09 BBY6SOP-00044 
N/A 2010/11/06 
NIA 2010/11/06 BRN SOP-00233 R1 .0 
N/A 2010/11/08 BBY6SOP-00010 

• RPDs calculated using raw data. The rounding of final results may result in the apparent difference. 

Encryption Key 

Please direct all questions regarding this Certificate of Analysis to your Project Manager. 

TABITHA RUDKIN, Project Manager 
Email: TRudkln@maxxam.ca 
Phone#(604)638-2639 

===-==-==--==-=-======-==:==-=-~--=-""-"'--=-,..,,_,=::,_ ------- - - -

Analytical Method 
Based on EPA 350.1 
Based on EPA 350. 1 
Based on USEPA 353.2 
EPA 353.2 
Based on EPA 353.2 

Maxxam has procedures in place to guard against improper use or the electronic signature end have the required "signatories", as per section 
5.10.2 of ISOIIEC 17025:2005(E), signing the reports. For SElfVice Group specific vandatioo please refer lo the Validation Signature Page. 

Total cover pages: 1 
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Maxxam Job #: BOA8822 
Report Date: 2010/11/10 

Maxxam in 
Sampling Date 

::oc Number 
Units 

!ANIONS 

Nitrite (N) mg/l 

Calc::ulated Parameters , 

Nitrate (N) mg/L 

Nutrients 

!Ammonia (N) mg/L 

Nitrate plus Nitrite (N) mg/L 

RDL = Reportable Deleclion Limit 

511L~•!t•'1 T h C<> oi<JII Sclnn co'O I 
DENISON ENVIRONMENTAL SERVICES 
Client Project#: NOV 3, 201 O.SPECIAL PROJECT f 
Site Reference: AMMONIA SAMPLING 
Sampler Initials: BB 

RESULTS OF CHEMICAL ANALYSES OF SEEPAGE 

y?i:;524 Y2'-li.?'-
2010/11/04 2010/11/04 

12:1 8 12:04 
08325000 08325000 

X11 ROL rlt Batch X12 

<0.005 k>.005 4405675 <0.005 

<0,02 0.02 4405155 0.35 
.. 

0.78 O.Q1 4411931 <0_005 

<0.02 0.02 4405674 0.35 

Page 2 of 5 

y<>c;5'J6 
2010/11/04 

12:07 
08325000 

RDL oc Batch WEIR.~#3 

0.005 4405675 <0.005 

0.02 4405155 <0.02 

0.005 4407863 0.78 

0.02 4405674 <0.02 

RDL OC Batch 

I0.005 4405675 

0_02 4405155 

0.01 4411931 

0.02 4405674 
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Maxxam Job #: S0A8822 
Report Date: 2010/11/10 

Reeulta relate onlv to the Items tested. 

General Comments 

Page3of 5 

DENISON ENVIRONMENTAL SERVICES 
Client Project#: NOV 3, 2010-SPECIAL PROJECT 
Site Reference: AMMONIA SAMPLING 
Sampler Initials: BB 
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ONQC 
Balch 
Numlnit QCTvnA 

4405674 CB9 Matrix Spike 
Spiked Blank 
Method Blank 
RPO 

4405675 CB9 Matrix Spike 

DENISON ENVIRONMENTAL SERVICES 
Attention: Jay Cherian 
Client Project #:. NOV 3, 2010-SPECIAL PROJECT 
P.O. #: 
Site Reference: AMMONIA SAMPLING 

Quality Assurance Report 
Maxxam Job Number: VB0A8622 

Date 
Anelyzed 

Parameter 1/1/W/mm/dd 
Nitrate plus Nibite (N) 2010/11/06 
Nitrate plus Nitrite (N) 2010/11/06 
Nitrate plus Nibite (N) 2010/11/06 
Nitn1te plus Nibile (N) 2010/11/06 
Nitrite (N) 2010/11/06 

Velue RecovArV Units 
NC % 
100 % 

<.0.02 mg/L 
NC % 

NC ,~ 

QC Limits 
80 ~ 120 
80-120 

25 
80 - 120 

r 

l 

! 
Spiked Blank Nitrite (N) 2010/11/06 101 % 80 • 120 It 
Method Blank Nitrite (N) 2010/11/06 <0.005 mg/L 
RPD Nitrite (N) 2010/11/06 NC o/o 20 

4407863 SF1 Matrix Spike Ammonia (N) 2010/11/08 NC % 80 - 120 
Spiked Blank Ammonia (N) 2010/11/08 103 % 80-120 
Method Blank Ammonia (N) 2010/11 /08 <0.005 mg/L 

RPO Ammonia (N) 2010/11/08 0.6 % 20 
4411931 SF1 Matrix Spike Ammonia (N) 2010/11/09 NC % 80 -120 

Spiked Blank Ammonia (N) 2010/11/09 97 % 80-120 
Method Blank Ammonia (N) 2010/11/09 <0.005 mg/L 
RPD Ammonia IN\ 201 0/1.1 /09 1 ':t % 20 

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement. 
Matrix Spike; A sample to which a known amount of the analyte of Interest has been added. Used to evaluate sample matrix interference. 
Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery. 
Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination. 
NC (Mabix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the 
spiked amount was not sufficiently significant to permit a reliable recovery calculation. 
NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficienUy significant to permit a 
reliable calculation. 
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Attention: Jay Cherian 
DENISON ENVIRONMENTAL SERVICES 
FARO CARE ANO MAINTENANCE PROJ 
B0X280 
FARO, YT 
CANADA YOB1KO 

~ucc•,i,,. T'11c "!JI• 5• h•11c, ,.,. l 
Your Project#: NOV 4, 2010..MONTHLY-FARO-SEP 
YourC.O.C.#: 08324998 

Report Date: 2010/11/15 

r 
! 
1 

f 

CERTIFJCATE OF ANALYSIS 

MAXXAM JOB#: B0A8619 
Received: 2010/11/05, 14:00 

Sample Matrix: Seepage 
# Samples Received: 4 

Acidity pH 4.5 & pH 8.3 
Alkalinity - Water 
Chloride by Automated Colourimetry 
Cyanide {Total) 
Colour (T11,1e) 
Conductance - water 
Hardness (calculated as C8C03) 
Ion Balance 
Na, K, Ca, Mg, S by CRC JCPMS (diss.) 
Na, K, Ca, Mg, S by CRC ICPMS (diss.) 
Elements by ICPMS Low Level (dissolved) 
Bements by CRC ICPMS (dissolved) 
Ammonia-N 
Nitrate + Nitrite (N) 
Nitrite (N) by CFA 
Nitrogen • Nitrate (es N) 
Filter and HN03 Preserve for Metals 
pH Water 
Sulphate by Automated Colourlmetry 
Sulphate by Automated Colourimetry 
Total Suspended Solids-LowLevel 
Turbidity 

Quanti~ 
4 
4 
4 
1 
1 
4 
4 
4 
3 
1 
1 
3 
1 
1 
1 
1 
4 
4 
1 
3 
4 
1 

Date Date 
Extracted Analyzed Laboratory Method 
NIA 2010/11108 BRN SOP-00281 R3.0 
2010111106 2010111106 BRN SOP.()()264 R4.0 
N/A 2010/11/08 BRN-SOP 00234 R3.0 
NIA 2010/11109 BRN SOP-00226 R2.0 
NIA 2010111106 BRN SOP-00247 R1 .0 
N/A 2010111106 BRN SOP-00264 R2.0 
N/A 2010/11115 
NIA 2010/11/15 Cele 
NIA 2010111115 BRN SOP-00206 
NIA 2010/11115 BRN SOP-00206 
NIA 2010/11/15 BRN S0P·00206 
NIA 2010111112 BRN SOP-00206 
NIA 2010111109 BBY6SQP.00044 
N/A 2010/11/09 
NIA 2010/11/09 BRN SOP-00233 R1 .0 
NIA 2010111110 BBY6SOP,00010 
N/A 2010111106 BRN W1·00006 R1.0 
N/A 2010111106 BRN SOP-00264 R4.0 
NIA 2010/11/08 BRN-SOP 00243 R1 .0 
NIA 2010111109 BRN-SOP 00243 R1 .0 
N/A 2010111108 BRN S0P-002n R5.0 
NIA 2010/11/06 BRN SOP-00265 R6.0 

• RPDs calculated using raw data. The rounding of final results may result in the apparent difference. 

Analyti~ Method 
Based on SM-2310 
Based on SM2320B ( 
Based on EPA 325.2 _ 
Based on EPA 9012AR1 
Based on SM-21206 
Based on SM-25106 

Based on EPA 200.8 
Based on EPA 200.8 ) Based on EPA 200.8 
Based on EPA 200.8 
Based on EPA 350.1 
Based on USEPA 353.2 1 
EPA 353.2 
Based on EPA 353.2 
Based on EPA 200.2 
Based on SM4500H+B l 
Based on EPA 375.4 
Based on EPA 375.4 1 

Based on SM-2540 D 
SM - 2130B 

../2 

MaxKam Ana!ylic:$ lntemational Catpotatlon o/a Maxxam Analytics Bl.maby: '4606 Canada Way VSG 1 K5 Telephcme(604) 734-n76 Fax(604) 731-2386 
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Attention: Jay Cherian . 
DENISON ENVIRONMENTAL SERVICES 
FARO CARE AND MAINTENANCE PROJ 
BOX280 
FARO, YT 
CANADA YOB 1 KO 

Your Project#: NOV 4, 201~MONTHLY-FARO-SEP 
YourC.O.C.#:08324998 

Repon Date; 2010/11/15 

CERTIFICATE OF ANALYSIS 
-2- -· . 

Encryption Key 

Please direct all qu951tions regarding ltlis Certificate of Analysis to your Project Manager_ 

TABITHA RUDKIN, Project Manager 
Email: TRudkin@maxxam.ca 
Phone#(604)638-2639 

Maxxam has procedures in place to guard against improper use of the elec!Tonic signature and !lave the required "signatories", as per section 
5.102 of 150/IEC 17025:2005(E). signing the reports. For Service Group specific validation please refer to the Validation Signature Page. 

Total cover pages: 2 
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Maxxam Job #: B0A8619 
Report Date: 2010/11/15 

DENISON ENVIRONMENTAL SERVICES 
Client Project#: NOV 4, 2010+MONTHLY-FARO-SEP 

Sampler Initials: NG 

RESULTS OF CHEMICAL ANALYSES OF SEEPAGE 

M8lOC8m ID Y~18 Y2'-'-19 Y'>~J::'>O 
Sampling Date 2010/11/04 2010/11/04 2010/1 1/04 

12:11 11:26 11:10 
:::oc Number 08324998 08324998 08324998 

Units X13 . RQL :lC Batch X23 RDL A30 RnL cic Batch 

Misc. lnorganlc:s 

Acidity (pH 4.5) mg/L <0.5 0.5 4408036 <0,5 0.5 <0.5 0.5 4408036 

Acidity (pH 8.3) rng/L 24.3 0.5 4408036 1030 0.5 15.8 0.5 4408036 

ANIONS 

Nib"ile (N) mg/L <0.005 (1) 0.005 4412287 0.005 0.005 4412287 
-

Calculated Parameters 

Filter and HN03 Preservation N/A FIELD N/A ONSITE FIELD NIA FIELD NIA ONSITE 

Ion Balance N/A 1.0 0,01 4405432 0.94 0.01 NC 0.01 4405432 

Nitrate (N) mg/L <0.02 0.02 4405155 0.02 0.02 4405155 

Misc. lnorganlcs 

Cyanide + Thiocyanate mg/L 0.0033 0.0005 4414035 0.0005 0.0005 4414035 

Alkalinity (Total as CaC03) mg/L 340 0.5 4405291 90 0.5 30 0.5 4405291 

Alkalinity (PP as CaC03) mg/L <0.5 0.5 4405291 <0.5 0.5 <0.5 0.5 4405291 

Bicarbonate (HC03) mg/L 410 0.5 4405291 110 0.5 37 0.5 4405291 

carbonate (C03) mg/L <0.5 0.5 4405291 <O 5 0.5 <0.5 0.5 4405291 

Hydroxide (OH) mg/L <0.5 0.5 4405291 <0.5 0.5 <0.5 0.5 4405291 

Anion, 

Dissolved Sulphate (S04) mg/L 1200 5 4410947 7600 50 75 0.5 4414796 

DiSSOlved Chloride (Cl) mg/L 1.3 0.5 4410945 14 0.5 <0.5 0.5 4410945 

MISCELLANEOUS 
-· 

True C.olour Col. Unit 20 5 4405666 

Nutrients 

Ammonia (N) mg/L 0.89 0.01 4411931 
. ..... ·-·· 

Nitrate plus Nitrite (N) mg/L <0.02 (1) 0.02 4412156 

Physical Properties 
. - . · ··-

Conductivity uS/cm 2200 1 4405287 7740 1 221 1 4405287 

pH pH Units 7.80 4405274 6.81 7.40 4405274 
---

Physical Properties 

ifotal Suspended Solids mg/L 10 1 4405673 170 1 1 1 4405673 

Turbidity NTU 41.1 0.1 4405664 

RDL "' Reportable Detectlon Limit 
( 1 ) Sample analysed past recommended hold time 
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M a '1§2.a m 
Maxxam Job #: BOA8619 
Report Oate: 2010/11/16 

~,1ccf!!a.£ Thro u 'Jh ~dr.n C•.!" 

OENISON ENVIRONMENTAL SERVICES 
Client Project#: NOV 4, 2010-MONTHL Y-FARO.SEP 

Sampler Initials: NG 

RESULTS OF CHEMICAL ANALYSES OF SEEPAGE 

ID Y25521 
$ampling Date 2010/11/04 

11:32 
coc Number 08324998 

Unit. GRAYUNG RDL QC Batch 
i:,nuo 

Misc. Inorganic, 

~cidity (pH 4.5) mg/L <0_5 o_s 4408036 

~cidity (pH 8.3) mg/L 1080 0_5 4408036 

Calcularted Param•~rs 

Finer and HN03 Preservation NIA FIELD N/A ONSITE 

Ion Balance N/A 1.0 0.01 4405432 

Mlac. Inorganic, 

~kalinity (Total as CaC03) mg/L 90 0_5 4405291 

~kalinity (PP as CaC03) mg/L <0_5 0.5 4405291 

Bicaroonate (HCOJ) mg/L 110 o_s 4405291 

Carbonate (C03) mg/L <0_5 o_s 4405291 

Hydroxide (OH) mgJL <0_5 0.5 4405291 

Anions 
- -

Dissolyed Sulphate (S04) mg/L 7100 50 4414796 

Dissolved Chloride (Cl) mg/L 15 0.5 4410945 

Physic.I Properties 

Conductivity uS/cm 7710 1 4405287 

pH pH Units 6.75 4405274 

Physical Properties 

Total Suspended SOiids mgJL 190 1 4405673 

RDL ~ Reportable Detection Limit 
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Maxxam Job #: BOA8619 
Report Date: 2010/11/15 

IAaxxam ID 
Sampling Date 

::;oc Number 
.. 

Misc. lnorganlcs 

Dissolved Hardness (CaC03) 

Dissolved Metals by ICPMS 

Dissolved Aluminum (Al) 

Dissolved Antimony (Sb) 

Dissolved Arsenic (As) 
.. ··-r·-

Dissolved Barium (Be) 

Dissolved Beryllium (Be) 

Dissolved Bismuth (Bl) 

Dissolved Boron (8) 

Dissolved Cadmium (Cd) 
.. 

Dissolved Chromium (Cr) 

Dissolved Cobalt (Co) 

Dissolved Copper (Cu) 

Dissolved Iron (Fe) 

Dissolved Lead (Pb) 

Dissolved Lithium (Li) 

Dissolved Manganese (Mn) 

Dissolved Mercury (Hg) 

Dissolved Molybdenum (Mo) 

Dissolved Nickel (Ni) 

Dissolved Selenium (Se) 

Dissolved Silicon (Si) 

Dissolved Silver (Ag) 

Dissolved Strontium (Sr) 

Dissolved Thallium (Tl) 
. 

Dissolved Tin (Sn) 

Dissolved Titanium (Ti) 

Dissolved Uranium (U) 

Dissolved Vanadium (V) 

Dissolved Zinc (Zn) 

Dissolved Zirconium (Zr) 

Dissolved Calcium (Ca) 

5,;s ,:.,~-. n11 , ,i,91, 5 • h•t, r , '11 l 
OENISON ENVIRONMENTAL SERVICES 
Client Project#: NOV 4, 2010.MONTHLY-FARO-SEP 

Sampler Initials: NG 

CSR DISSOLVED METALS IN WATER (SEEPAGE) 

y-, .... 519 Y25520 Y255?-f 
2010/11/04 2010/11/04 2010/11/04 

11 :26 11:10 11:32 
08324998 08324998 08324998 

Units X23 RDL A30 
.. 

RDL GRAYLING RDL :lC S.tc:h 
POND 

mg/l 5no 0.5 93_1 0.5 5820 0.5 4405151 

Ug/L <60 60 19 3 <60 60 4417603 

ugll. <10 10 <0.5 0.5 <10 10 4417603 

ug/L <2 2 <0.1 0.1 <2 2 4417603 

ug/L <20 20 19 1 <20 20 4417603 

ug/L <2 2 <0_1 0.1 <2 2 4417603 
... 

ug/L <20 20 <1 1 <20 20 4417603 

ug/L <1000 1000 <50 50 <1000 1000 4417603 

ug/L 75.7 0-2 2.66 0.01 77.2 02 4417603 

ug/L <20 20 <1 1 <20 20 4417603 

ug/L 1310 10 <0.5 0.5 1340 10 4417603 

ug/L 6 4 8.0 0.2 5 4 4417603 

ug/L 177000 100 <5 5 173000 100 4417603 

ug/L <4 4 1.9 0.2 <4 4 4417603 

ug/L 223 100 10 5 214 100 4417603 
. 

ug/L 105000 20 5 1 108000 20 4417603 

ug/L <0.4 0.4 0.04 0.02 <0.4 0_4 4417603 

ug/L <20 20 <1 1 <20 20 4417603 

ug/L 1410 20 '13 1 1440 20 4417603 

ug/L <2 2 02 0.1 <2 2 4417603 

ug/L 8340 2000 5880 100 7930 2000 4417603 

ug/l 0.5 0.4 <0.02 0.02 0.5 0.4 4417603 

ug/L 4140 20 81 1 4200 20 4417603 
. 

ug/L 2 1 <0.05 0.05 2 1 4417603 

ug/L <100 100 <5 5 <100 100 441 7603 

Ug/L <100 100 <5 5 <100 100 4417603 

ug/L 13 2 0.2 0.1 13 2 4417603 

ug/L <100 100 <5 5 <100 100 4417603 

ug/L 665000 100 4140 5 688000 100 4417603 

ug/L <10 10 <0_5 0.5 <10 10 4417603 

mg/L 500 1 18.8 0.05 486 1 4405215 
... 

r 
r 

I .. 
I 

l 
RDL "' Reportable Detection Limit L 

L 
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I I Maxxam Job #: BOA8619 
'· Report Oate: 2010/11/15 

DENISON ENVIRONMENTAL SERVICES 
Client Project#: NOV 4, 2010-MONTHLY.FAR~EP 

Sampler Initials: NG 

CSR DISSOLVED METALS IN WATER (SEEPAGE) 

r 

l 

I 
L 

L 

I I 
L 

vtaxxam ID 
Sampling Date 

~OC Number 
Units 

Dissolved Magnesium (Mg) mg/L 

Dissolved Potassium (K) mg/L 
- - -

DissolVed Sodium (Na) mg/L 

Dissolved Sulphur (S) mg/L 

RDL "" Reportable Detection Limit 

T_1"'!'l19 

2010/11/04 
11;26 

08324998 
X23 

1100 

18 

71 

2470 

Y7'i'i20 Y25521 
2010/11/04 2010/11/04 

11:10 11:32 
08324998 08324998 

RDL A30 ROL GRAYLING RDL QC Batch 
poun 

1 112 0.05 1120 1 4405215 

1 0.71 0.05 18 1 4405215 

1 2.53 0.05 73 1 4405215 

60 27 3 2510 60 4405215 
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Maxxam Job #: BOA8619 
Report Date: 2010/11/15 

Succo~~ Th ro u 9 h Sdu11cf!'<lo 

DENISON ENVIRONMENTAL SERVICES 
Client Project#: NOV 4, 2010-MONTHLY-FARO.-SEP 

Sampler Initials: NG 

LOW LEVEL DISSOLVED METALS IN WATER (SEEPAGE) 

111axxam IO Y25518 
Sampling Dale 2010/11/04 

12:11 
'.'!OC Number 08324998 

Units X13 ;tOL OC Batch 

Misc. lnorganlcs 

Dissolved Hardness (CaC03) mg/L 1490 0.5 4405151 

Dlasolved Met.la by ICPMS 

Dissolved Aluminum (Al) ug/1... 6 1 4417866 

Dissolved Antimony (Sb) ug/L <0.1 0.1 4417666 

Dissolved Arsenic (As) ug/l 2.0 0.1 4417866 

Dissolved Barium (Ba) ug/l 55.1 0.1 4417866 

Dissolved Beryllium (Be) ug/L <0.05 0.05 4417866 

Dissolved Bismuth (Bi) ug/L <0.03 0.03 4417866 

Dissolved Boron (B) ug/L <300 300 4417866 

Dissolved Cadmium (Cd) ug/L 0.20 0.03 4417866 

Dissolved Chromium (Cr) ug/L <0.5 0.5 4417866 

Dissolved Cobalt (Co) ug/L 18.0 0.03 4417866 
-

Dissolved Copper (Cu) ug/L <0.3 0.3 4417866 

Oi!:solved Iron (Fe) ug/L 4470 5 4417866 

Dissolved Lead (Pb) ug/L 0.34 0.03 4417866 

Dissolved Lithium (Li) ug/1... 17 3 4417866 

Dissolved Manganese (Mn) Ug/L 23900 0.3 4417866 

Dissolved Mercury (Hg) ug/L <0.05 0.05 4417866 

Dissolved Molybdenum (Mo) ug/L 0.8 0.3 4417866 
-

Dissolved Nickel (NI) ug/L 32.3 0.1 4417866 

Dissolved Selenium (Se) ug/L <0.2 0.2 4417866 

Dissolved Silicon (Si) ug/L 8370 500 4417866 

Dissolved Silver (Ag) ug/L <0.03 0.03 4417866 

Dissolved Strontium (Sr) ug/l 1090 0.3 4417666 

Dissolved Thallium (Tl) ug/l 0.03 0.01 441786(> 

Dissolved Tin (Sn) ug/L <0.05 0.05 4417666 
-· 

Dissolved ntanium (Ti) ug/L <3 3 4417866 

Dissolved Uranium (U) ug/L 7.93 0.01 4417866 

Dissolved Vanadium (V) ug/L <1 1 4417866 

Dissolved Zinc (Zn) ug/L 42.9 0.5 4417866 

Dissolved Zirconium (Zr) ug/1... <0.5 0.5 4417866 

Dissolved Calcium (Ca) mg/L 438 0.3 4405153 

RDL ; Reportable Detection Limit 
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Ma&,am .. 
Maxxam Job #: B0A8619 
Report Date: 2010/11/15 

DENISON ENVIRONMENTAL SERVICES 
Client Project#: NOV 4, 2010-MONTHLY-FARO-SEP 

Sampler Initials: NG 

LOW LEVEL DISSOLVED METALS IN WATER (SEEPAGE) 

'Jlaxxam ID Y25518 
S81Tlpling Date 2010/11/04 

12.:11 
80CNumber 08324998 

Units X13 Rm :JC Batch 

Dissolved Magnesium (Mg) mg/l. 95.4 0.3 4405153 

Dissolved Potassium (K) mg/L 6.9 0.3 4405153 

Dissolved Sodium (Na) mg/L 36.7 0.3 4405153 

Dissolved Sulphur (S) mg/L 446 50 4405153 

RDL = Reportable Detection Limit 

Page8 of 15 
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DENISON ENVIRONMENTAL SERVICES 
Maxxam Job #: BOA8619 
Report Date: 2010/11/15 

General Comments 

Sample Y25520-01; Ion Balance: NC = Not Calculable due to low ion sum(< 3 meq/LJ. 

Client Project#: NOV 4, 2010-MONTHLY-FARO-SEP 

Sampler Initials: NG 

CSR DISSOLVED METALS IN WATER (SEEPAGE) Comments 

Sample Y25519-03 Elements by CRC ICPMS (dissolved): RDL raised due to sample matrix Interference. 

Sample Y25521-03 Elements by CRC ICPMS (dissolved): RDL raised due to sample matrix interference. 

LOW LEVEL DISSOLVED METALS IN WATER (SEEPAGE) Comments 

Sample Y2551S.03 Elements by ICPMS Low Level (dissolved): RDL raised due to sample matrix interference_ 

RHUlts rel-1• only to the Items tested. 
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Ma'?§2am $ u 11,c:, t:a..~ t hro ucJh Sch,, u:•· ~ 

QNQC 
Batch 
Num lnit 

4405287 MM3 

4405291 MM3 

4405664 TW2 

4405666 TW2 

4405673 TM8 

4408036 WAY 

4410945 KCG 

4410947 KCG 

4411931 SF1 

4412156 1C4 

44122871C4 

4414035 TS1 

4414796 KCG 

QCTvoe 
Spiked Blank 
Method Blank 
RPD (Y25521-02J 
Malrix Spike 
Spiked Blank 
Method Blank 

RPD (Y25521-02] 

Spiked Blank 
Method Blank 
RPO 
Method Blank 
RPO 
Spiked Blank 
Method Blank 
Spiked Blank 
Method Blank 

RPD 

Malrix Spike 
Spiked Blank 
Method Blank 
RPD 
Matrix Spike 
Spiked Blank 
Method Blank 
RPD 
Matrix Spike 
Spiked Blank 
Method Blank 
RPD (Y25518-04) 
Matrix Splke 
Spiked Blank 
Method Blank 
RPD 
Matrix Spike 
Spiked Blank 
Method Blank 
RPO 
Matrix Spike 
Spiked Blank 
Method Blank 
RPO 
Matrix Spike 
Spiked Blank 
Method Blank 
RPD 

DENISON ENVIRONMENTAL SERVICES 
Attention: Jay Cherian 
Client Project#: NOV 4, 2010-MONTHLY-FARO-SEP 
P.O.#: 
Site Reference: 

Quality Assurance Report 
Maxxam Job Number: VBOA8619 

Date 
AnalyZed 

Parameter vvvvtmm/dd Value Recovery Unils ac Limits 
Conductivity 2010/11/06 "101 % 80-120 
Conductivity 2010/11/06 <1 uS/cm 
Conductivity 2010/11/06 0 % 20 
Alkalinity (Total es C8C03) 2010/11/06 NC % 80-120 
Alkalinity (Total as CsC03) 2010/11/06 101 % 80-120 
Alkalinity (Total as CsC03) 2010/11/06 <0.5 mg/L 
Alkalinity (PP as CaC03) 2010/11/06 <:0.5 mg/L 
Bicarbonate (HCOJ) 2010/11/06 <0.5 mg/L 
Carbonate (C03) 2010/11/06 <0.5 mg/L 
Hydroxide (OH) 2010/11/06 <0.5 mg/L 
Alkalinity (Total as CaC03) 2010/11/06 1.3 % 20 
Alkalinity (PP as caC03) 2010/11/06 NC % 20 
Bicarnonate (HC03) 2010/11/06 1.3 % 20 
Carbonate (C03) 2010/11/06 NC % 20 
Hydroxide (OH) 2010/11/06 NC qa 20 
Turbidity 2010/11/06 101 % 80 • 120 
Turbidity 2010/11/06 <0.1 NTU 
Turbidity 2010/11/06 NC % 20 
True Colour 2010/11/06 <5 Col, Unit 
True Colour 2010/11/06 NC % NIA 
Total Suspended Solids 2010/11/08 102 % 80-120 
Total Suspended Solids 2010/11/08 <1 mg/L 
Acidity (pH 8.3) 2010/11/08 110 % 80-120 
Acidity (pH 4.5) 2010/11/08 <0.5 mg/L 
Acidity (pH 8.3) 2010/11/08 <0.5 mg/L 
Acidity (pH 4,5) 2010/11/08 NC ~b 20 
Acidity (pH 8.3) 2010/11/08 NC % 20 
Dissolved Chloride (Cl) 2010/11/08 NC % 80-120 
Dissolved Chloride (Cl) 2010/11/08 98 % 80 - 120 
Dissolved Chloride (Cl) 2010/11/08 <0.5 mg/L 
Dissolved Chloride (Cl) 2010/11/08 0.9 0 ' ,o 20 
Dissolved Sulphate (504) 2010/11/08 NC c,o 80 - 120 
Dissolved Sulphate (S04) 2010/11/08 102 q'c) 80 • 120 
Dissolved Sulphate (S04) 2010/11/08 <0.5 mg/L 
Dissolved Sulphate (504) 2010/11/08 1.8 % 20 
Ammonia (N) 2010/11/09 NC % 80 - 120 
Ammonia (N) 2010/11/09 97 % 80 • 120 
Ammonia (N) 2010/11/09 <0.005 mg/l 
Ammonia (N) 2010/11/09 02 % 20 
Nitrate plus Nitrite (N) 2010/11/09 100 % 80 • 120 
Nitrate plus Nitrite (N) 2010/11/09 98 % 80-120 
Nitrate plus Nibite (N) 2010/11/09 <0.02 mg/L 
Nitrate plus Nitrite (N) 2010/11/09 NC (1) % 25 
Nitrite (N) 2010/11/09 109 % 80-120 
Nitrne (N) 2010/11/09 99 % 80 • 120 
Nitrite (N) 2010/11/09 <0.005 mg/L 
Nilrlte (N) 2010/11/09 NC (1) qo 20 
Cyanide + Thiocyanate 2010/11/09 97 % 80-120 
Cyanide + Thiocyanate 2010/11/09 97 ~o 80 - 120 
Cyanide + Thiocyanate 2010/11/09 <0.0005 mg/L 
Cyanide + Thiocyanate 2010/11/09 NC % 20 
Dissolved Sulphate (S04) 2010/11/09 NC % 80 - 120 
Dissolved Sulphate (S04) 2010/11/09 105 % 80-120 
Dissolved Sulphate (504) 2010/11/09 <:0.5 r'ng/L 
Dissolved Sulphate (S04) 2010/11/09 2.0 % 20 

-
Maiam\ ANlylim lnlam3lional Caporation ch Maxxam Analytica Btmaby: 4606 Cal3da W;#f V5G 1K5 Telaphone(GIW) 731.-TI/6 Fax(GIW) 731-2386 
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QA/QC 
Batch 
Num lnil 

4417603 JSW 
QC TVOA 
Matrix Spike 

Spiked Blank 

Method Blank 

DENISON ENVIRONMENTAL SERVICES 
Attention: Jay Cherian \ 
Client Project#: NOV 4, 2010-MONTHLY-FARO-SEP 'j 
P.O. #:. 
Site Reference: 

Quality Assurance Report (Continued) 
Maxxam Job Number: VBOA8619 

I
• 

Dale 
Analyzed 

Parameter vvw/mmtdd Value Recov8fV Units QC Limits 
Dissolved Arsenic (As) 2010/11/12 97 % 80 - 120 
Dissolved Beryllium (Be) 2010/11/12 104 % 80-120 
Dissolved Cadmium (Cd) 2010/11/12 100 ~o 80- 120 
Dissolved Chromium (Cr) 2010/11/12 99 % 80 -120 
Dissolved Cobalt (Co) 2010/11/12 98 % 80 - 120 
Dissolved Copper (Cu) 2010/11/12 105 o/o 80 - 120 
Dissolved Lead (Pb) 2010/11/12 98 % 80-120 
Dissolved Lithium (Li) 2010/11/12 99 130 80-120 
Dissolved Nickel (Ni) 2010/11/12 95 % 80 - 120 
Dissolved Selenium (Se) 2010/11/12 102 % 80-120 
Dissolved Uranium (U) 2010/11/12 103 % 80-120 
Dissolved Vanadium (V) 2010/11/12 101 % 80 - 120 
Dissolved Zinc (Zn) 2010/11/12 98 % 80 • 120 
Dissolved Arsenic (As) 2010/11/12 98 % 80-120 
Dissolved Beryllium (Be) 2010/11rl2 102 % 80 • 120 
Dissolved Cadmium (Cd) 2010/11/12 103 % 80 · 120 
Dissolved Chromium (Cr) 2010/11/12 99 % 80 - 120 
Dissolved Cobalt (Co) 2010/11/12 100 % 80 • 120 
Dissolved Copper (Cu) 2010/11/12 100 % 80-120 
Dissoived Lead (Pb) 2010/11/12 103 % 80 - 120 
Dissolved Lithium (LI) 2010/11/12 102 % 80 • 120 
Dissolved Nickel (Ni) 2010/11/12 99 % 80-120 
Dissolved Selenium (Sa) 2010/11/12 102 % 80 - 120 
DiS-solved Uranium (U) 2010/11/12 103 ~~ 80 • 120 
Dissolved Vanadium (V) 2010/11/12 98 % 80-120 
Dissolved Zinc (Zn) 2010/11/12 101 % 80-120 
Dissolved Aluminum (Al) 2010/1 1/12 <3 ug/1.. 
Dissolved AnUmony (Sb) 2010/11/12 <0.5 ug/l 
Dissolved Arsenic (As) 2010/11/12 <0.1 ug/L 
Dissolved Barium (Ba) 2010/11/12 <1 ug/1.. 
Dissolved Beryllium (Be) 2010/11/12 <0.1 ug/l 
Dissolved Bismuth (Bi) 2010/11/12 <1 ug/L 
Dissolved Boron (B) 2010/11/12 <50 ug/1.. 

Dissolved cadmium (Cd) 2010/11/12 <0.01 ug/l 
Dissolved Chromium (Cr) 2010/11/12 <1 ug/L 
Dissolved Cobalt (Co) 2010/11/12 <'0.5 ug/L I' 
Dissolved Copper (Cu) 2010/11/12 <0.2 ug/L \ 
Dissolved Iron (Fa) 2010/11/12 <5 ug/l 
Dissolved Lead (Pb) 2010/11/12 <0 . .2 ug/L 
Dissolved Lithium (Li) 2010/11/12 <5 ug/1.. 

Dissolved Manganese (Mn) 2010/1 1/12 <1 ug/l 
Dissolved Mercury (Hg) 2010/11/12 0.02, RDL=0.02 ug/L 
Dissolved Molybdenum (Mo) 2010/11/12 <1 ug/1.. 
Dissolved Nickel (Ni) 2010/11/12 <1 ug/L 
Dissolved Selenium (Se) 2010/11/12 <0.1 ug/L 
Dissolved Silicon (SI) 2010/11/12 <100 ug/L 
Dissolved Silver (Ag) 2010/1 1/12 <0.02 ug/1.. 

Dissolved Strontium (Sr) 2010/11/12 <1 ug/l 

L Dissolved Thallium (Tl) 2010/11/12 <0.05 ug/L 
Dissolved Tin (Sn) 2010/11/12 <5 ug/1.. 

Dissolved Tilanium (Ti) 2010/11/12 <5 ug/l 
Dissolved Uranium (U) 2010/1 1/12 <0.1 ug/L 
Dissolved Vanadium (V) 2010/1 1/1 2 <5 ug/L 

Dissolved Zinc (Zn) 2010/11/12 <5 ug/l 
Dissolved Zirconium (Zr) 2010/11/12 <0.5 ug/L 

-· 
~ Analytica lnlemalioNI Cc,poralionola ~An:Mcs 8imaby: 4606 Canada Ww,VSG 1KS Telephone(604) 734-7276 f#(604) 731.2386 l 
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Ma '?§i.am 

QNQC 

Batch 
Nurn lnit QC Tvoe 

4417603 JSW RPD 

4417866 AA1 MalJ'ix Spike 

Spiked Blank 

DENISON ENVIRONMENTAL SERVICES 
Attention: Jay Cherian 
Client Project#: NOV 4, 201~MONTHLY-FARO-SEP 
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued) 
Maxxam Job Number: VBOA8619 

Date 
Analyzed 

Parameter vvw/mm/dd Value Recoverv Units QC Limits 
Dissolved Aluminum (Al) 2010/11/12 2.3 % 20 
Dissolved Antimony (Sb) 2010/11/12 NC % 20 
Dissolved Arsenic (As) 2010/11/12 NC o/o 20 
Dissolved Barium (Ba) 2010/11/12 0.7 % 20 
Dissolved Beryllium (Be) 2010/11/12 NC % 20 
Dissolved Bismuth (Bi) 2010/11/12 NC % 20 
Dissolved Boron (8) 2010/11/12 NC % 20 
Dissolved cadmium (Cd) 2010/11/12 NC % 20 
Dissolved Chromium (Cr) 2010/11/12 NC % 20 
Dissolved Cobalt (Co) 2010/11/12 NC C?-0 20 
Dissolved Copper (Cu) 2010/11/12 7.1 % 20 
Dissolved Iron (Fe) 2010/11/12 1.4 % 20 
Dissolved Lead (Pb) 2010/11/12 NC % 20 
Dissolved Lithium (Li) 2010/11/12 NC qb 20 
Dissolved Mangenese (Mn) 2010/11/12 1.0 % 20 
Dissolved Mercury (Hg) 2010/11/12 NC % 20 
Dissolved Molybdenum (Mo) 2010/11/12 0.1 % 20 
Dissolvact Nickel (Ni) 2010/11/12 NC % 20 
Dissolved Selenium (Se) 2010/11/12 4.7 % 20 
Dissolved Silicon (Si) 2010/11/12 5.0 % 20 
Dissolved Silver (Ag) 2010/11/12 NC % 20 
Dissolved Strontium (Sr) 2010/11/12 0.04 % 20 
Dissolved Thallium (Tl) 2010/11/12 NC % 20 
Dissolved Tin (Sn) 2010/11/12 NC % 20 
Dissolved Trtanium (Ti) 2010/11/12 NC % 20 
Dissolved Uranium (U) 2010/11/12 1.6 o/o 20 
Dissolved Vanadium (V) 2010/11/12 NC % 20 
Dissolved Zinc (Zn) 2010/11/12 NC % 20 
Dissolved Zirconium (Zr) 2010/11/12 NC % 20 
Dissolved A.rsenic (As) 2010/11/15 101 % 80-120 
Dissolved Beryllium (Be) 2010/11/15 106 % 80 - 120 
Dissolved Cadmium (Cd) 2010/11/15 105 % 80-120 
Dissolved Chromium (Cr) 2010/11/15 97 % 80-120 
Dissolved Cobalt (Co) 2010/11/15 101 o/o 80 - 120 
Dissolved Copper (Cu) 2010/11/15 100 ~-. 11 80-120 
Dissolved Lead (Pb) 2010/11/15 97 % 80-120 
Dissolved Lithium (Li) 2010/11/15 104 % 80-120 
Dissolved Nickel (NI) 2010/11/15 101 % 80 - 120 
Dissolved Selenium (Se) 2010/11/15 98 % 80-120 
Dissolved Uranium (U) 2010/11/15 70 C2) % 80-120 
Dissolved Vanadium (V) 2010/11/15 98 % 80 - 120 
Dissotved Zinc (Zn) 2010/11/15 115 % 80-120 
Dissolved Arsenic (As) 2010/11/15 102 % 80,120 
Dissolved Beryllium (Be) 2010/11/15 105 % 80 - 120 
Dissolved Cadmium (Cd) 2010/11/15 102 % 80-120 
Dissolved Chromium (Cr) 2010/11/15 102 % 80-120 
Dissolved Cobalt (Co) 2010/11/15 101 % 80 - 120 
Dissolved Copper (Cu) 2010/11/15 103 % 80 - 120 
Dissolved Lead (Pb) 2010/11/15 105 % 80 - 120 
Dissolved Lithium (Li) 2010/11/15 105 % 80 - 120 
Dissolved Nickel (Ni) 2010/11/15 101 % 80 & 120 
Dissolved Selenium (Se) 2010/11/15 105 % 80-120 
Dissolved Uranium (U) 2010/11/15 107 % 80 - 120 
Dissotved Vanadium {V) 2010/11/15 101 % 80 & 120 
Dissolved Zinc (Zn) 2010/11/15 97 % 80 - 120 
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Ma1'!52-am 
• 

s,,._<.,.,..,. Th 1t>tn; h Sdo>nc:o • [-

QA/QC 
Batch 
Num lnit QCTvoe 

4417866 AA1 Method Blank 

RPO 

DENISON ENVIRONMENTAL SERVICES 
Attention: Jay Cherian 
Client Project#: NOV 4, 2010-MONTHLY-FARO-SEP 
P.O.#: 
Site Reference: 

Quality Assurance Report (Continued) 
Maxxam Job Number: VB0A8619 

Date 
Analvzed 

Parameter ww/mm/dd Value Recov'""' Units OCUmits 
Dissolved Aluminum (Al) 2010/11/15 <0.2 ug/L 
Dissolved AnUmony (Sb) 2010/11/15 <0.02 ug/L 
Dissolved Arsenic (As) 2010/11/15 <0.02 ug/l 
Dissolved Barium (Ele) 2010/11/15 <0.02 ug/L 

Dissolved Beryllium (Be) 2010/11/15 <0.01 ug/L 
Dissolved Bismuth (Bi) 2010/11/15 <0.005 ug/L 
Dissolved Boron (8) 2010/11/15 <50 ug/L 
Dissolved Cadmium (Cd) 2010/11/15 <0.005 ug/l 
Dissolved Chromium (Cr) 2010/11/15 <0.1 ug/L 
Dissolved Cobalt (Co) 2010/11/15 <0.005 ug/L 
Dissolved Copper (Cu) 2010/11/15 <0.05 ug/l 
Dissolved Iron (Fe) 2010/11/15 <1 ugJL 

Dissolved Lead (Pb) 2010/11/15 <0.005 ug/l 
Dissolved Lithium (Li) 2010/11/15 <0.5 Ug/l 
Dissolved Manganese (Mn) 2010/11/15 <0.05 ug/L 

Dissolved Mercury (Hg) 2010/11/15 O.Q1, RDL=0.01 ug/L 

Dissolved Molybdenum (Mo) 2010/11/15 <0.05 ug/l 
Dissolved Nickel (NI) 2010/11/15 <0.02 ug/L 
Dissolved Selenium (S8) 2010/11/15 <0.04 ug/l 
Dissolved Silicon (Si) 2010/11/15 <100 ug/l 
Dissolved Sliver (Ag) 2010/11/15 <0.005 ug/l 
Dissolved Strontium (Sr) 2010/11/15 <0.05 ug/l 
Dissolved Thallium (Tl) 2010/11/15 <0.002 ug/l 
Dissolved Tin (Sn) 2010/11/15 <0.01 ug/l 
Dissolved Titanium (Ti) 2010/11/15 <0.5 ug/l 
Dissolved Uranium (U) 2010/11/15 <0.002 ug/L 
Dissolved Vanadium (V) 2010/11/15 <0.2 ug/L 
Dissolved Zinc (Zn) 2010/11/15 <0.1 ug/l 
Dissolved Zirconium (Zr) 2010/11/15 <0.1 ug/l 
Dissolved Aluminum (Al) 2010/11/15 18.1 % 20 
Dissolved Antimony (Sb) 2010/11/15 NC % 20 
Dissolved Arsenic (As) 2010/11/15 NC % 20 
Dissolved Barium (Ba) 2010/11/15 0.2 ~o 20 
Dissolved Beryllium (60) 2010/11/15 NC % 20 
Dissolved Bismuth (Bi) 2010/11/15 NC o/o 20 
Dissolved Boron (B) 2010/11/15 NC % 20 
Dissolved Cadmium (Cd) 2010/11/15 NC % 20 
Dissolved Chromium (Cr) 2010/11/15 NC % 20 
Dissolved Cobalt (Co) 2010/11/15 NC ~o 20 
Dissolved Copper (Cu) 2010/11/15 2.0 % 20 
Dissolved Lead (Pb) 2010/11/15 NC % 20 
Dissolved Lithium (Li) 2010/11/15 NC % 20 
Dissolved Manganese (Mn) 2010/11/15 NC ~b 20 
Dissolved Molybdenum (Mo) 2010/11/15 NC % 20 
Dissolved Nickel (Ni) 2010/11/15 NC % 20 
Dissolved Selenium (Se) 2010/11/15 NC % 20 
Dissolved Silver (Ag) 2010/11/15 NC ~o 20 
Dissolved Strontium (Sr) 2010/11/15 0.3 % 20 
Dissolved Thallium (Tl) 2010/11/15 NC ~o 20 
Dissolved Tin (Sn) 2010/11/15 NC o/o 20 
Dissolved Uranium (U) 2010/11/15 NC qo 20 
Dissolved Vanadium (V) 2010/11/15 NC % 20 
Dissolved Zinc tZnl 2010/11/15 NC % 20 

NIA "' Not Applicable 
Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in tne measurement 

Maioan Analytics lnlanalmal Capomon o1a Ma.ua!n Al!a!ytiC$ ~ 4606 Can:ida Wa, V5G 1K5 Telephooe(604) 734-7276 F;gi(604) 731·2386 
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Ma~a m 511!::::cou~ Thro u u h ~t h.!' n cc, .. 

DENISON ENVIRONMENTAL SERVICES 
Attention: Jay Cherian 
Client Project#: NOV 4. 2010-MONTHL Y-F ARO-SEP 
P.O.#: 
Site Reference: 

Quality Assurance Report (Continued) 
Maxxam Job Number: VB0A8619 

Matrix Spike: A sample to which a known amount of the anatyte of interest has been added. Used to evaluate sample matrix interference. 
Spiked Blank: A blank matrix to whieh a known amount of the analyle has been added. Used to evaluate analyte recovery. 
Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identlfy laboratory contamlnaUon. 
NC (Matrix Spike); The recovery fn lhe matrix spike was not calculated. The relative difference between the concentration in the parent sample and the 
spiked amount was not suff'icienUy significant to permit a reliable recovery calculation. 
NC (RPD): The RPO was not celculated. The level of enalyte detected in the parent sample and its duplicate was not sufficiently significant to permit a 
reliable calculation. 
( 1 ) Sample analysed past recommended hold time 
( 2 ) Matrix Spike exceeds acceptance limits for U due to matrix interference. Reanalysis yields similar results. 

~ ~ lntemaliooal ~ o/a ~ ~ Bmlaby. <16116 Canada Wwt V!iG 11<5 Telepb,ne(604) 734.-7276 Fax(604) 731-2386 
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Ma-a~;~ 85.Tr ConrneR:e Court Pbane: CHAJN.OF CUSTODY RECORD AND ANALYSIS REQUEST 
Bllmlby, BC V5A4N5 
w .maxxamar,alyic&..c:om 111111111 

08324991 
PAGE _1 tf'_1_ 

c<llil'Ml'l'tWe 

1#4337 Oenisoo Environmenlal Serwices 
iCQll>Nfl' AllUIESS: 
Box280 
Faro, Yukon 
Y081KO 

p.lENT PROJECT NO.: 

!N:ovember 4, 2010- MQNl}!l Y -FARO - SEP 
[ta: (867)994-2600 ExL U)6 • Lab 

~t.w.:.: d)erian@demonenvionrnecal..oom 

f'~ 

&Wl'lSl NAME. [PAIIT): rRQJE'Cr w.JWB: 

N.GanllnerlB.Bekklr.Paim'K.Ramsay Jay Cherian 
LIIDATCAY COlffM:T: 

Ashl!ly NMSOO 

• 
lMiRIX I SAM1U1G 

ClllE l' 11,1! 

FIELD SAMPLE lO 

1 t,(1!l 1X 04/11/2010 12:.11 

ZI~ ·x D4l1U2D10 1126 

i IA30 X 04/\ tJ2010 11:10 

• IGra)lling Pond X 04111/20t0 11~ 
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CQIE 

, 

CIR WEDAT:E: LOGIICISIC: 

1::;1 TEll'BU,1\IA£"C: 

• SalN bCff(onl aw,- IICCOIIITlt:l lXJJIDCI: SPfCW. RB'ORJlNGQR BlllKi ltSIRIJC'OONS; t WIS USED: '"5 
IMI llll1KI lililmcty 

&WIWID ~ MIIESS DAYS x u 17 7 , 1 

RISH 3BU6H:SSOO'S RaWIKHIIIIVSNMUR: IM.re ------- -· 

~ ·- 2~~":= B.Beldc IDlllo!MIYY IN'l lf~IU • ·~·-·~L--~-I~ 2.-00 PM 

Ol'liER BUSIE~-DA'.l'S, 
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t\.11+~ .... 6'MIUIA 
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Results of Water Quallty and Toxicity Testing 
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SECTION I-IDENTIFICATION OF SUBSTANCE/PREPARATION AND COMPANY/ 
UNDERTAKING 

TRAOE NAME! 
CHEMICAL NAME: 
SYHO!ffllS: 
CHUIICAL FAMILY: 
MOUOJLARWEGIIT: 

5oil-Semtm• 
f\l!yrne! fmulwl 
Dust ~tatdan1 
II/A 
H/A 

FORMULA: 
CAS REGISTJI\' NO.: 

Aqueous Acr~lc Wl~ Acl'late Polymer £mulilc!n 
f'J\ldy(t A~ -No M)mb!r As1ign~ 

SECTION II - COMPOSITION/INFORMATION ON INGREDIENTS 

NAME 
Ac1~i< & Vnyl AteLltt Po~, 
Wa1t1 

SECTION Ill - HAZARDS IDENTIFICATION 

ACRYUC & POLYVINYL ACETATE 
POLYMER 
Wam 

Non-hJla!OOIII 
Non,hmrdous 

SECTION IV - FIRST AID MEASURES 

CASREGNO. 
h'on-11.!Llrdous 
7732, 18·~ 

WT." 
v,o 
95.50 

MS: flllsh eyes wllh flowing water at least 15 mlnutl'S, 9f1 ~cal 
~t1entiQn, 

IN!!AlAl!O!t: Movt sub)ttt 10 fre!ll a.. 
SKIN: RU$h wl1h l~gt amqtJ11 olwa!Pr OI wMhwi1h soap andwa,~ 
INGID!Olt: Givewam 1odrilll Calla p~lan 
NMR GM RU/OS OR INOIKIVOMITING. IF PATIENT IS UNC'ONSCIOIIS Olf HAVIN6 COIMIIJIONS. 

SECTION V - FIRE FIGHTING MEASURES 

FLASH POINT rnsr METHOO): 
AUroKilflT!OII TtMPW'!URE: 
EXTIHGUISIIING MEDIUM: 
SPECIAl.AAtfl(iffTJNG PIIOCtDURES: 
UNUSUAL FIRE AND 
EXPI.OSION HAZARDS: 

~-Combu!li~ 
N/A 
NIA 
N/A 

Ma1!1ial can spl~nl!r ahM llrf. Dried polymtt film unbllfl 
bu, wil no, suppan combusliOn. 

SECTION VI · ACODEHTAL REllliE MEASURES 

Sl'IU AND LE.Al PflOODURES: Dilt Uid cormol sp1l Transltt liquid to comainen for re<owryor 
~ ~ P splltOIJI of ~~nd oPel> b;id~ol ~ 

SECTION VII - HANDLING AND STORAGE 

HANDLING: 

~ it a cool, dry, \"11ibted l!Of~ oCN and in tloled 
con1olilM!lt Mil'limil! conLl<1 wi1h 111! air 10 rw~m 
mlooorg.ollm C0111imln~ ¥vl ,~, ,he ((1111a1m o/ iliil 
0/l lhtlUfla~ 
KID FROM FRfIZINCi 
Hand!, In a \\'1'11-~~led \\'QI~ 

Midwest Industrial Supply, Inc. 
1101 3rd Street Southeast 
Canton, Ohio 44711 

Tel 330,456.3121 
Fax 330.456.3247 

SECTION VIII - EXPOSURE CONTROL/PERSONAL PROTECTION 

RESPIRATORY PROTKT10N: 
VENTllATION: 
EYE PIICJT[CTION: 
PROTKTIYHUJT!llltG: 
OTHEA: 

lbie 1eq1M I good Y('llliafiln is main!ailed. 

M101Jnk;il &hausta1 poW of eoolam!~. 
Chembl wl.lih 90\l9ies~ed. 
lmptMOUI glavts recomtl'lffldtd. 
Under normal MldUng cOlldltlo!!S, the,~ of fXl)OIUre tord!lll.ll 
-~l'lf9ligiblt. 

SECTIOH IK - PHYSICAL AND CHEMICAL PROPERTIES 

BOIUNCi/MWl!IG POINT 
~ 7(1)mmltg: 
VAl'OII PffiSUllf 1!1!11 Hg • WC: 
SP£0FIC GRAVITY OR IULK DENSITY: 
SOWBILITY IN WAllR: 
AJ'l'(ARAJICE: 

ODOR: 
pH: 

2!l'F 
17 
1.01101.15 
Oii!llablt 
Milkyl'llll1e llquid 
ChaiallerilliC Allytl( odot 

4.0l09..S 

S£<'TtON X- STABILITY AND REACTIVITY 

snatt.m': 
OIEMICAl IIKDMPATIBILITY: 

IWAIIDOUS~: 
(ONl)fllOIISTO AVOID: 
CDRROSMTO METAL: 
QXlblllR: 

Sr.Ible 
No hmnlOU) n1a(li0111 are~ to oc:tUJ llldt! nottn.ll 
iMJIUiillC!JMiUom. 

TliNm.il d!Composmon in 1hep~nce of air may yield ca1boil 
mO!'IOOde ar4/0f OOlQl1 ~f and w~,t 
Doe$ nol OWi 

IVA 
!!o 
No 

SECTION Kl- TOXICOLOGICAL INFORMATION 

UFE<Tf OFOVERIXPOSUlfI 
IIHALATION: 

SUI: 
ms: 
IIGESTION: 

Vapor from !>!cml, IJldillf.~ produa on calllt hNdKht and 
na111ta. 
Stored, 111d111Jed pnlOIKt i; ~ijitl'f ini1~ill\) 1Dstln. 
SllghflyiTi1alitlgl0¥1-

~belmt,llfngtod'~1~ 

SEC110N XII - ECOU)GICAL INFORMATION 

'lmi(Dillgit.llnaluatiOn of Soil mnt" 1dlztd £PA mt1hods for both acute and cllmciaocllf ~'~~iin 
Joraq.lillc c,ga~ lC5Q~u!!I \Wf!dt1mnin!\1 lot tach of 1h!sp«It1 The uble ttlowconuinsa synopsls 
of1htrt1u~ 
SOil SEMENT AQUATICTOXICJTY 
TEST RESULT Mtthods fol MtA!Uling !ht we bJcJiy ofEfflU6lts and 

lleaMng \\'a!fr 10 Frwrwa1er and M11tt OrganilmS. 
Ef'W600/4-90/027F. 
Shon•tfflll Mflhods !Of Esllm.tlng 1~, Cm>ol< Toliri1Y 
of fffi,,fn,s and R«eim:! Wi!:els III Fr!lhwl1tr O!ganilmS. 
EPA/600/4-91/002. 

• Sho!1-°i!ITT1 Me!IHMt fnrl~1il'Ool!ing 1htChrctic T~yof 
unutnts ard Rtcfi'Mg WIJ.a 10 Ma1i0tand Estu.me 
O[lµnlsm~ ErA/liOO/Hl/003. 

www.rnldwestlndcom Emergency Phone Number 1.800.321 .0699 
Pagt I of 2 • RN/sl!d 4/01/20()9 



SECTION XII - ECOLOGICAL INFORMATION · continued 

Ctrlodaphnla Fathead Ameibm,m Rambow 
dubll minnow Nhll trout 

ACIITTJSURYIVAL(mg/1.J 
1.(50 >100) >!000 ;:, 1000 
NO(( l(XX) 1000 1000 
LOEC >1000 >1000 :>1000 

CHRONIC/SVRYIVAL (mg/I.) 
LCSO >1000 >1000 > IIXXl 
NOEC 1000 1000 HXXl 
LOK >l(OJ >1000 >1000 

OIRONl(/(iROWTII/ !ltl'RODU(Tl()!I (mg/l) 
LCSO >lrdl >1000 >1000 
No« 1000 1000 1000 
IDEC >1000 >1000 > IIXXJ 

SN! ij~<hed tm ~1~ 
1. All(_ L!borator~ Inc. Amrtic.Jmysi.! bahll, Fatht.Jd minna.v. CriiOd.!phria dubia. 
2. BAIi ln\i~nlal, In<". ~lnbowt!OOI 
l EnviroScit!IKe Inc. Raillbow Trout, Clronk (New O.m) 

l.C50 -1.!1hal Cmcrn1mron, S()9!, 

NOEC • NoObleMbleEffectsCoocemranon 
l.OEC - lo~t Ol>ieivat>I! Effects Coocentratioo 

320 

SIO 
340 
700 

S40 
3«l 
700 

ComparllOn ol the EPA guidfllMS 10 tilt LCiO IMls of all 1pt<ieS show that Soi Scmc!n1• iS pra<ti<ally non-1100c 
1oall spe<it!!. 

SECTION XIII - DISPOSAL CONSIDERATIONS 

CONTAINER DISPOSAL: 

(O!<J!lli!f !he emu~ tiy the slepw!le iddillon of!emc m~ 
and illlli' or the addi1loo of IJnd or othff absa!bem maifflal 
Rtnloyetheclear1UJ)!'mltan1 iquid,1nd 11111hloa c~,11_., 
or IJndlill. lneinerate solids and the con1Amiruitd diking rnurial 
a<coidlng to !oca\ stale and ledffa! iegulJt!oos. 
Do no11e-111e rontJlllffs.. Do rot weld on metal conr.lin~ 

SECTION XIV - TRANSPORTATION INFORMATION 

D.O. T. PROPiR SHIPPING 
NAME (49CfR172.1D1~ 
HWRDOUSSUBSTANCE 
(40Cfll116}: 
REPORTABLE QUANTITY (RQ): 
D.O. T. HAZARD 
CLASSIFKATION(49CFRln.101): 
P.O.T. POOROSREQUIRW: 
POISON COHmTU£NT 
(49CFR173.343): 
BUl OF LADING DESCRIPTION: 
CNO~ 
UN/Ill (Dllf: 

N/,. 
N/A 

Noo-regul.l1td 
Nooe 

N/A 
Liquid pllsric. NOS 
N/A 
N/A 

Midwest lndustrl;;il Supply, Inc. 
1101 3rd Street Southeast 
Canton, Ohio 44711 Tel 330.4563121 

Fax 330.456.3247 

SECTION XV- REGULATORY INFORMATION 

SOil-S£MEH'l"Bnoial!llli<ttd~titlucaxding tollltlltpa1mtlllolT~t~ n~ l~twAJr 
Transioo MIOCl.llion ~ulations. 

™SARA TIiie Ill hmrd class: Nont 
OSHA IICS hmnl class: Non-OSHA haz.irdous 

(l9Cfll1910, llOO) 
Toxic ClMffllcals pment In quantltJH 
!ll'llff lllin tfle "de mlnlmv5" Im! 11t: Nooe 
TS<A: All lngr!diffltsare on the TSCA (To.lie Subsunce Ct>nunl Aa) 

~nl!!I)' or ille not r~ed 10 be liited on 1he TSCA l!l'!'efllory 
~la l'lopo$ltlon 65: Thil prodoo cmt.1im no tr.!(! .amount of cmnical(s) known 

10 tluta~ of C.ilifornla toc.iw Glocer of blnh del"tfil 
Canlcbn DSL: All in91!d1tn1.1 art in iM c.mactl;)n OSI. (Oomtstie ~~ llil) 

or illl' not required 10 be oo the llsl 
c.nadian WHMIS! lhil p!Odutt is not a"(OOll1lll!tl p~"ynder I~ un~n 

Work~ace Hmrdoos M.l111ial lnfotmatlon System (WIWSS) 

SECTION XVI- OJ"KER INFORMATION 

ABIRfVIATIONS AND SYMIOl5: N.D 
NA 
N.l 
< 
> 

Nol DetfflTilned 
NolApprK.Jble 
llo!Tesltd 
lfflThMI 
Greater Than 

"g~ 
"' 
.... "" 

www.midwestlndcom Emergency Phone Number i .800.321 .0699 MIDWEST 
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Midwest Industrial Supply, Inc. is cornmltted to providing comprehensive and relevant 
environmental information about our products. Working with various testing laboratories and 
regulatory organizations enables us to provide unbiased environmental and toxicity data that we use 
to develop the best dust control and stabilization programs for our customers. 

Choosing the right product for an application is more than picking the product with good or sufficient dust control 
efficiency. It means evaluating the application and understanding all the needs of the customer including 
environmentally sensitive areas, regulatory constraints, aesthetics, customer preferences, operational or process 
concerns, and cl imate. Understanding the environmental and toxicity data and relating it to typical applications 
and siteTspecific needs is an important aspect of what Midwest does when working with our customers. 

The conclusion of the information presented herein Is that all testing shows Soil Sement•, when applied properly, 
will not negatively impact soil quality or water quality In terms of toxicity. Generic risk assessment will not replace 
a conscientious slterspecific evaluation, but the data used in this perspective is a necessary component for all risk 

assessments 

The US EPA Environmental Technology Verification (ETV) Program protocol for Dust Suppression Products 
evaluated bulk constituents as well as aquatic toxicity on Soll Sement• . The purpose of the program was to 
accumulate environmental data, however, the US EPA protocol did not allow for commentary on the environmental 
data. 

The US EPA does however have regulatory guidelines that enable us to assess the potential Impact of Soil Sement• 
on the environment. The test results used for this Environmental Impact Perspective can be found in Appendix A 
and B of the US EPA ETV report on Soil Sement• or on the Midwest Website. 

1. 
2. 
3, 

Tri-State Laboratories, Chemical Analysis, July 2002 
ABC Laboratories, Various Species Toxicity, September 2002 
EnviroScience Inc., Rainbow Trout, Chronic Toxicity, June 2005 

MIDWEST 
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Soil-Sement® 
Dust and Erosion Control Agent 

Midwest Industrial Supply, Inc. 
1101 3rd Street Southeast 
Canton, Ohio 44707 

www.midwestind.com 

Tel 330.4563121 
Fax 330.456.3247 
Toll Free 1.800321 .0699 MIDWEST 



Chemically, Soll Semeni- is a polymer emulsion blend. The selected acrylic and vinyl acetate monomers are 
polymerized and emulslfled. The selected polymer emulsions are formulated to achieve the desired end product r 
properties. Soil Sement• Is diluted upon application to achieve desired penetration properties specific to each site I 
and application need. 

Application rates vary with soil type and properties and the desired end result of the project. Soil Sement9 is 
typically applied topically to the surface of the road with specially designed applicator trucks. Some applications 
require or specify Incorporation of Soil Sement• into the soil to a depth of several inches. These types of Good 
Construction Practices (GCP•) applications are not typical; all calculations are based on topical rather than GCP· 
application techniques. Typical application rates for dust control range from 0.15 gal/yd2 to 030 gal/yd2. For 
purposes of this environmental ltnpact analysis the application used in calculations was 020 gal/yd2. 

A full range chemical analysis was performed on Soil Sement• by Tri-State Labs. Composition analysis Included: 
volatile organic compounds (VOC}, semi-volatile organic compounds (SVOC), metals, herbicides/herbicides and 
polynuclear aromatic hydrocarbons (PAH). Please see TSL, July 2002 for full analysis. The only chemicals detected 
in Soil Sement• are seven metals and one voe. 

The US EPA has developed Risk Based Concentrations (RBC) tables for numerous toxic chemicals. These tables list 
the levels in various media (I.e.: fish, tap water, ground water, ambient air, Industrial soil and residential soil) that a 
chemical can be present in that media and Impart little if any risk to humans. The October 2005 Risk Based 
Concentrations (RBC) Table from EPA Region Ill was used in this evaluation. The Soil Sement9 application rate used 
was 0.20 gal/yd2, one (1) inch depth penetration was assumed and a soil density of 2.8 g/cm3 was used for 
calculations. Chemical level in the soil was compared to the RBC levels in residential soil. Analysis shows that at a 
heavy application of Soil Sement9, for all detected constituents, the levels are significantly lower than the RBC 
levels in residential soil. Therefore, Soil Sement• Is safe for use in terms of environmental impact. The results are 
tabulated In the table below. 

Chemical Constituent Soil Sement• Level (mg/kg} 

Aluminum 2.440 

Barium 3.480 

Chromium 0.075 

Iron 1.640 

Mercury 0.060 

Nickel 0.100 

Zinc 2.610 

Toluene 
.. 

1.555 

Sofflevel (mg/kg) 

0.0330 

0.0470 

0.0010 

0.0220 

0.0008 

0.0013 

0.0350 

0.0210 

RBC level (mg/kg) 

~"Q 
" .. c:;,,.fil 
"·• 

78,000.0 

16,000.0 

230.0 

23,000.0 

7.8 

1,600.0 

23,000.0 

5,3·00.0 
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Toxicological evaluation of Soil Sement9 utilized EPA methods for both acute and chronic toxicity determination for 
aquatic organisms. LCSO values were determined for each of t he species. The table below contains a synopsis of the 
results. 

Soil Sement Aquatic Toxicity Test Results 

*Methods for Measuring the Acute Toxicity of Effluents and Receiving Water to Freshwater and Marine Organisms, 
EPN600/4-90/027F. 

*Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater 
Organisms, EPN600/4-91/002. 

*Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Water to Marine and 
Estuarine Organisms, EPN600/4-91/003. 

Ceriodaphnia dubia Fathead minnow Americamysis bahla Rainbow trout 

ACUTE/SURVIVAL (mg/L) 
LCSO >1000 >1000 >1000 320 
NOEC 1000 1000 1000 
LOEC >1000 >1000 >1000 

CHRONIC/SURVIVAL (mg/L) 
LCSO >1000 >1000 >1000 510 
NOEC 1000 1000 1000 340 
LOEC >1000 >1000 >1000 700 

CHRONIC/GROWTH/ REPRODUCTION (mg/L) 
LC50 >1000 >1000 >1000 540 
NOEC 1000 1000 1000 340 

LOEC >1000 >1000 >1000 700 

See attached test results: 
1. ABC Laboratories, Inc. Americamysis bahia, Fathead minnow, Ceriodaphnia dubia. 
2. BAR lnvironmental, Inc. Rainbow trout 
3. EnvlroSclence Inc. Rainbow Trout, Chronic (New Data) 

LCSO - Lethal Concentration, 50% 
NOEC - No Observable Effects Concentration 
LOEC - Lowest Observable Effects Concentration 



The LCSO level is the lethal concentration of the chemical under test that kills 50% of the test organisms in the 
specified amount of time. According to the EPA-540-9-85-006, suggested toxicity criteria for materials are listed in 

the table below. 

LCSO (mg/L) Category Description 

<0.1 Very highly toxic 

0.1 ..:. 1- Highly toxic 

1 - 10 Modera-tely toxic 

10-100 Slightly toxic 

>100 Practically non-toxic [ 
Comparison of the EPA guidelines to the LCSO levels of all species show that Soll Semen~ is practically non-toxic I 
to all species. ~ 

In conclusion, all testing shows that Soil Sement•, when applied properly, will not negatively impact soil quality or l 
water quality in terms of toxicity. Generic risk assessment will not replace a conscientious site-specific evaluation, 
but the data used in this perspective is a necessary component for all risk assessments. 

Midwest Industrial Supply, Inc. 
1101 3rd Street Southeast 
Canton, Ohio 44707 

www.mldwestind.com 

Tel 330.456-3121 
Fax 330.456.3247 
Toll Free 1.800.321.0699 
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ABSTRACT 

A study was conducted to dete-tmine the acute toxicity of the test substance Soil-Sement® to 

rainbow trout ( Oncorhynchus mykiss) under static test conditions. 

Full strength and dilute solutions(~ parts water to 1 part test substance) of Soil-Sement® wel'e 

tested. A range finding test was perfonned oi:i the full strength and dilute solution to determine the 

approximate response range for trout. The results of these tests indicated that the median lethal 

(LCSO) concentration to trout was in the range of 0.1 to 1.0 mLJL for the full :rtrength material and 
. . 

in the :ange of I.Oto 10.0 mL/L for the dilute solution. .Based on these results two definitive tests 

were conducted. Nominal concentrations. of 0.10, 0.18, 0.32, O.S6 and 1.0 ml/L were used for the 
' 

twl strength material. Nominal concentrations of 1.0, 1.8, 3.2, 5,6 and 10.0 mL/L were used for the . 
dilute solution. Dilution water controls were included for all tests. 

The 96 ~ourLOO's (95% confidence limits) for the full strength and dilute solution were 0.72 roL/L 

(0.56 - 1.0) and 7.03 mI)L (5.6-10.0), respectivoly. These results were based on nominal 

concentrations of the te3t material. 
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1 INTRODUCTION 

. 
B.A.R. Environmental Inc. was contracted by :Midwest Industrial Supply Inc. to determine the 

toxicity of the test. materia( Soil-Sement®, to rainbow trout (Oncorhynchus M)'kiss) based on the ' 

stwiardJzed conditions of the static; 96 hr aeute lethality test. 

A sample of the test material was submitted to B.A.R: on June 281 1996 and testing commenced the 
0 f I r 

same day. All tests were comlucted-using bo'th full strength and dilute {l part test substance to 9 . 
parts dUution water) Soil~S~ent®. ;Rao§e tincling tests '!Vere conducted initially to determine the . . ~ . . . 
appropriate response range for rainbow trout. Definitive tests were then con.ducted to estimate the 

median lethal conc:enttation (I.:CSO) or the median e.ffective concentration CECSO). This repon 

presents the results of the toxicity tests along with a description of the test methodology used. 

B.A.R . .ENvrlOMaN'l'AL !Ne. 
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l METHODS AND MATERIALS 

. 
Acute toxicity tests with rainbow trout were conducted to comply with U~PA (1991) methods. 

These tests are based on survival of the test organisms during a defined period of exposure (96 

hours), under static test conditions_. The general test conditions ~o SI.JJMWized in Appendix A 

Additional details about the dilution water, test animals and exposure conditions are descn'bed in the . 
following sections. 

2.1 DILU!IONWATER 

Natural groundwater was used as a source oflabo.ratory water in aU tests. Water quality is monitored 

semi-amwally. and prior to use, the w-ater-was filtered through a 20 micron c'ellulose~ae~we filter and 

steriliud using ultra violet radiation. A continuous supply of oil-free compressed air was provided 

to bring the pH and concentration cf dissolved oxygen and other gases into equilibrium with air and 

reduce oxygen demand, Toe concentration of dissolved o,cygen in the water was maintained at >80% 

of the air saturation value. 

Water used for the culture or holding of the test animals was identical to that used for testing 

purposes. Chemical c:hancteristics of the dilution water is given in Appendix B. 

2.2 TEST ORGANISMS 

Rainbow trout ey,ed eggs were obtained from a licensed fish hatcheiy in Onta.rio (Rainbow Springs 

Trout F~ thamesford, Ontario). Eggs were incubated at 12 ± 1 'C in Heath incubation trays. 

After hatching they were transfemd to square tanks provided with a continuous supply of well 

aerated water at 12 ::i::: l 11C. 

B.A.R. ENvlRONMENTAI. INC. 
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Artificial lighting (50 to 100 foot..candles) Wa.$ provided on a controlled lighting regime of 16 hours 

light and 8 hours dark. Fish were fed commercial trout chow at a rate of 4% of body weight per day. 

2.3 TESTMATERIAL 

A sample of the test material was submitted to B.A.R. Environmental Inc. on Jw:r.e 28, 1996. The 

sample was siored at 20 °C prior to testing. Tests were conducted using both fW1 strength and dilute 

(9 parts dilution water ~o l. part .test substance) Soil-Sement®. Tho test material readily dissolved 

in water and did .riot require the use of any orsanic solvents, emulsifiers, or disp~sants. 
' . ' 

2.4 P:REPARATION OF TEST SOLUTIONS 

All test concentratio~ were individually prepared. Eac,h concentration was prepared by addin& a 
' 

measured volume of the test substance directly to the laboratory dilution water. Test results are 

therefore presented on a volume/volume basis (e.g. rrUL oftest substance), and.estimates of the 

LC50 are based on nominal test concentrations. 

2.5 EXPOSU'.ke CONDITIONS 

Biousa}l with trout were conducted in duplicate 20 L glass aquaria. containing 10 L oftest solution. 

Ten animals were added ta each t~ chamber foe a total of twenty anlmals per test level Results 

from the~ finding tests indicated that aeration wu not required (aeration is required only if the 

dissolved oxygen concentration falls below 6.0 mg/I.. in any test solution). Rainbow trout tests were 

(T()nducted under statie cc,nditions with no renewal of the test solution. The tests wero conducted in 

temperature controlled water baths held at 12 :i: 1 °C. Testing temperatures and photoperiod were 

similar to those of culture or holding eanditions and kept constant berween all tests. Feeding of the 

test fish was tenninated 24 houl'$ prior to the start of the test. 

B.A.R. BNvm.ONMENTAL INC. 
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Test results were based on survival over a 96 hour period. Observations fot iinmobility or mortality 

were made and recorded after 24, 48, 72 and 96 hours. A flsh was considered dead if there WU no r 
evidence of operculer or other activity and no respome to gentle prodding. Records were made of 

all other signs of stress during, and at completion of the bioassay. A test was considered to be invalid 'r 
if m.ore than ten percent (>2 out of 20 animals) of the control animals exhibited atypical/stressed 

behaviour and/or mortality. At the end o(the bioassay all control fish were weighed and measured 

(fork length). 

2.6 PHYSICAL AND CHEMICAL lv1EASUREMENTS 
' 

Measurements of hardness, temperature conductivity, pH, and dissolved oxygen levels wero made 
' 

at each observation period listed below (Ta.ble 1 ). Dl$solved oxygen measurements were pedonned 

using an Orion Research model 9.7·08·00 electrode. pH md conductivity were me&Sured with 

Radiometer digital meters., model pHM82 and CDMSO respectively. Hardness was done following 

the Schwartzenbach titration method. 

Table 1. Summary of Water Quality Measurements. 

Parameter Frequency Concentrations 

D.O. o, 24, 48, 72, and 96 hr All test concentrations 

pH Start and end of test. All test concentrations 

Temperature Daily All te.st concentrations. 

Hardness Start of Test. Control. 

Conductivity Start and end of test All test concentrations 

B.A.R. ENv!lONMENTAL !NC. 
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2. 7 DATA ANALYSIS 

Median lethal concentrations (LC50s) and their 95% Confidence ~emus wel"e based on :aoininal test 

concentration; and calculated using mortality data at the encl of the exposure. The LCSO , 

concentration is defined as the co~on oftest material in water that is lethal to 50% of the test 

organisms after a d«fuled petiod of eicposure.' Ifpo~siole, ECSOs were also calculated. The ECSO . . 

is definoo as the eoncentration of material in wa.ter tha~ is estimated to ca.use a specified non-lethal . . 
('Le. abnor.rnal swimming behaviour; ii'nm~bility) or lethal effect wit~ a given time period. LC50s 

and EC50$ were estimated using a computerized program (Stephan, 1977). 

B.A.R. ENv!RON.MBNTAL INc. 
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SOIL-SEMENT® 
ENVIRONMENTAL ·DATA 

voe, SEMI-VOLATILES, METALS,TCLP, PAH TESTS 

PERFORMED BY: TSL, Tri-State Laboratories 

REPORT DATA: July 23, 2002 

SUMMARY: As part of the US EPA Environmental Technology Verification 
(ETV) Program SOIL-SEMENT® was tested to determine major, minor and trace 
constituents using various EPA te5t methods. · 

Bulk analysis techniques were used to quantitatively detennine the presence of 
Title 22 metals, Volatile Organic Compounds (VOC), Semi-volatiles and 
Polynuclear Aromatic Hydrocarbons (PAH) in SOIL-SEMENT®. Bulk analysis is 
performed on the sample in the "as received" form and does not consider 
application rates, dilution ratios or environmental conditions. The vast majority of 
the analytes were found to be Below Detection Limits (BDL). Ever evolving 
sophistication of analytical methods and techniques have made detection limits 
for the tested constituents below regulatory levels. Some metals and lnorganlcs 
were detected at well below regulatory levels. The metals: aluminum, iron, zinc, ' 
chromium and nickel can be attributed to either the handling or storage of SOIL~ 
SEMENT® in carbon steel, stainless steel or aluminum tanks. The trace levels of 
barium, mercury, and toluene are most likely from the stabiliZing agents or 
emulsifiers used as a standard in polymer emulsions. 

Toxicity Characteristic Leaching Procedure (TCLP) is a sample preparation and 
battery of tests that can determine the presence of various elements and 
chemical compounds In a landfill type situation. In this test SOIL~SEMENT® was 
subjected to chemical extractions to 11leach" the analytes from the product. This 
includes metals, volatiles, semivolatiles, and pesticides and herbicides analysis. 
Low level detection of barium, chromium and mercury were discussed above and 
are all well below regulatory levels. 

RESULTS: Results indicate that SOIL-SEMENT® contains no bulk analysis or 
TCLP elements or compounds above regulatory levels. Most materials were not 
detected in SOIL· SEMENT®. Please see attached for results. 

L.:\apps\goldmina\MailBox\Attaeh\Soif-Sement TSL ta~ synopt;i$ RTIEPA 082802.doc 
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SOIL-SEMENT® 
ENVIRONMENTAL ~DATA 

voe, SEMI-VOLATILES, METALS,TCLP, PAH TESTS 

PERFORMED BY: TSLt Tri-State Laboratories 

REPORT DATA; July 23, 2002 

SUMMARY: As part of the US EPA Environmental Technology Verification 
(ETV) Program SOIL-SEMENT® was tested to determine major, minor and trace 
constituents using various EPA test methods. 

Bulk analysis techniques were used to quantitatively determine the presence of 
Title 22 metals, Volatile Organic Compounds (VOC), Semi-volatiles and 
Polynuclear Aromatic Hydrocarbons (PAH) in SOIL-SEMENT®. Bulk analysis is 
performed on the sample in the "as received0 form and does not consider 
application rates, dilution ratios or environmental conditions. The vast majority of 
the analytes were found to be Below Detection Limits {SDL). Ever evolving 
sophistication of analytical methods and techniques have made detection limits 
for the tested constituents below regulatory levels. Some metals and inorganlcs 
were detected at well below regulatory levels. The metals: aluminum, iron, zinc, ' 
chromium and nickel can be attributed to either the handling or storage of SOIL~ 
SEMENT® in carbon steel, stainless steel or aluminum tanks. The trace levels of 
barium, mercury, and toluene are most likely from the stablllzing agents or 
emulsifiers used as a standard In polymer emulsions. 

Toxicity Characteristic Leaching Procedure (TCLP) is a sample preparation and 
battery of tests that can determine the presence of various elements and 
chemical compounds in a landfill type situation. In this test SOIL-SEMENT® was 
subjected to chemical extractions to uleach" the analytes from the product. This 
includes metals, volaliles, semivolatiles, and pesticides and herbicides analysis. 
Low level detection of barium, chromium and mercury were discussed above and 
are all well below regulatory levels. 

RESULTS: Results Indicate that SOIL·SEMENT® contains no bulk analysis or 
TCLP elements or compounds above regulatory levels. Most materials were not 
detected in SOIL-SEMENT®. Please see attached for results. 
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RTI lnternational• (RTI) and Midwest Research Institute (MRI) prepared this document with 
funding fromRTl's Cooperative Agreement No. CR829434-0l-1 with the U.S. Environmental 

Protection Agency (EPA). Mention of coiporation names, trade naDll.~, or conunercial products 
does not corurtitute endorsement or Tecommeodatio.n for use of specific products. 
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To:iicity and Chemical Analysis of Midwest Industrial Su.pply, Inc's Soil Scment 

The U.S. Environmental Protection Agency (EPA) created the Environmental Technology 
Verification (ETV) Program to facilitate the deployment ofinnovative or improved 
environmental technologies through performance verification awl dissemination of information. 
The goal of the ETV Program iB to further environmental protection by accelerating the 
acceptance and use of improved and cost-effective technologies. ETV seeks to achieve this goal 
by providing high-quality, peer-reviewed data on technology performance to those involved in 
the design, distribution. financing, ptrmitting. purchase, and use of environmental technologies. 

ETV works in partnership with recognized standards and testing organizations; stakeholder 
groups, which consist of buyers, vendor organizations, pennitters, and other interested parties; 
and with the full participation of individual technology developers. The program evaluates the 
petfonnance of innovative technologies by developing test plans that are responsive to the needs 
of stakeholders, conducting field or laboratory tests (as appropriate), collecting and analyzing 
data, and preparing peer-reviewed reports. All evaluations are conducted in accordance with 
rigorous quality assurance (QA) protocols to ensure that data of known and adequate quality are 
generated and that the results are defensible. 

The Air Pollution Control Technology (APCT) Verification Center, a center under the ETV 
Program, is operated by Research Triangle Institute (RT!) in coope0ttion with EPA' s National 
Risk Management Research Laboratory. The APCT Center evaluated the performance of dust 
suppressant products for contro1 of dust on an unpaved road. 

The Soil Sement product from Midwest Industrial Supply was initially included in the dust 
suppressant verification program but was withdrawn before the on-road testing was initiatiated. 
The product was. however. analyzed using an array of chemical and toxicity tests as shown in 
Table 1. A sample of the product was provided by the vendor since there were no samples 
available in the field. The performance of Soil Sement was not verified. 
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Table 1. Laboratory Tests Performed on Soil Sement • 

Factors Verified Measurement Method Labor;atory Rasult11 
Whole effluent toxicity EPA/600/4-90/02r ABC Laboratories, Table 2, 
40 CFR Part 1361 Acute toxicity of product - LC50 July2002 Attachment A 
• Ceriodaphnla 

Dubfa EPA/600/4-91/00" Chronic toxicity ABC Laboratories. Table 2. 
• Fathead minnow of product-LC50 July2002 Attachment A 
• Americamysls 

Bahia 
Biochemical oxygen EPA Method 405.1" Tri-State It was not possible 
demand (BOO) of ' Laboratories, Inc., to obtain results for 
product Ju1y2002 Soil Sement 
Chemical oxygen EPA Method 410.4" Tri-State If was not possible 
demand (COD) of Laboratories, Inc., to obtain results for 
product July 2002 Soll Sement 
voe emissions EPA Method 24° FUI International, Table 3 

voe content of product 2002 

Hazardous waste Toxlcit'J Characteristics; Leaching Tri-State Attachment 8 
Impacts Procedure (TCLP); (EPA Method Laboratories, Inc., 

1311)7 July2002 
• lnorganics/metals, EPA Method 

601087 

• Semivolatlle or~anics, EPA • Method 62700 
• Volatile organics, EPA Method 

8260B7 . 

• Pesticides & herbicides, EPA 
Method 8270D7 

Total toxics testing • Semlvolatlle organics. EPA Tri.State Attachment B 
Method 82707 · LabOratories, Inc., 

• Volatile organics, EPA Method July 2002 
626007 

• Title 22 Metals, EPA Method 
601097 

Polycyclic aromatic Use tentatively identified Tri-State Attachment B 
hydrocarbons (PAHs) compounds (TICS) Laboratories, Inc., 

Julv2002 

A summary of the toxicity data is pieseoted in Table 2. Details of the ABC Laboratories results 
can be found in Attaclunent A. 
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Table 2. Toxicity Test Result! 

Ac11teLCso CJirooic LCso 
Species for survival for sarvlval 

Ceriodaplmia dl.Jbia > 1 tooo mg/L ( 48-hr} > 1,000 mg/L (7-d) 

Fathead minnow > 1,000 mg/L (96-hr) >1,000 mg/L (7-d) 

Americamysis bahia > 1,000 mg/L (96-hr) >1,000 mg/L (7-d) 

d 
ECso 
hr 
LCso 
LOEC 
mg/L 
NOEC 

"" day 
= effective cooccntratioo which affects SO°A, of sample population 
= hour 
"" lethal concentration which kllls 50% ofsample population 
• lowest observed effective concentration 
.. milligrams per liter 
- no obse,:ved effect concentration 

Chronic ECsi 

>1000 mg/L (7-d), 
reproduction 

>1000 mg/L (7-d), 
growth 

> l 000 mg/L (7-d), 
growth, fecundity 

Table 3 provides infonnation from the RTI International Method 24 analysis. 

Sample ID 

SOILSEMENT 

Table 3, EPA Method 246 Analysis 

ASTMD14753 

Density (g/mL) 

1.0526 

ASTMD23699 

Total Vol•~ (Wt%) 

58.91% 

ASTM D379210 

Water(WC%) 

58.54% 

Attachment B provides the Tri•State Laboratories chemical analysis data. 

The material safety data sheet (MSDS) for EK35 is retained in the RTI project files and is 
available at htlp://www.midwestind.com/uQloads/SSMSDS- l 65.pdf [accessed October 2005]. 
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l.O INTRODUCTION 

The acute and chronic toxicity of Midwest Industrial Supply products RoadPro NT® and Soil 

Sement® were evaluated for two aquatic species common to freshwater toxicity test methods. 

These methods are used by the National Pollutant Discharge Elimination System (NPDES) 

regulatory program for monitoring discharges of iDdustrial and municipal sources of wastewater 

in the United States. 

' 
One vertebrate species, Oncorhynchus mykiss (rainbow trout), aod one invertebrate species, 

Ceriodaphnia dubia (wat.ertlea) were exposed toRoadPro NT®and Soil-Scment® in separate tes~ 

using a static, non-renewal acute range-finding, and static, reDewal chronic testing procedure. 

This report descnbes the n;suJts of four toxicity tesls conducted at EnviroScience Inc., 3781 

Darrow Rd., Stow, OH 44224, during the period June 9~21 , 2005. 

2.0 METHODS 

Toxicity test methods followed EnviroScieocc's written standard operating procedures (SOPs), 

which were derivad from USEPA guidelines found in their documents titled Methods for 

Measuring the A.cure Toxicity of EjJluents and Receiving waters to Freshwater and Marine 

Organums (EP A/600/4-90/02 7F) and Shorr-1erm Mer hods for Estimating the Chronic Taxic:ity of 

Efjluents and Receiving Waters to Freshwater OrganL~ms (EPA·82I~R~02·013). 

2.1 Test design 

Table 2.1 lists testing conditions for both species, including test dates and product concentrations. 

2.2 Preparation of test solutions 

For the acute range-finding tests, each concentrated sample of product was diluted to a 

£,sviroSclem:e f11e. 

178/ Darrow Rd., Stow. OH 441U 
www.envin,scienceinc.com 
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concentration of l O g/L with moderately hard reco~tituted water (MHR W). This served as the 

highest concentration tested. Each 10 g/L solution was then serially diluted to four additional 

concentrations with MFIRW: l, 0.1, O.Ol, a.od 0.001 g/L. For the chronic tests, each 

concentrated sample of product was diluted to the following concentrations with moderately hard 

reconstituted water (MHR W) fur the water fleas and dilute mineral water (DMW) for the trout 

1.0, 0.70, 0.34 •. 16, nod 0.08 g/L. MHRW dilutfon water was prepared by dissolviog four reagent 

grade salts (KCt MgS04' CaS04·2H.10, and NaHCO.,) in MilU-Q~lN® de-ionized water, and 

was continuously aerated before use. DMW dilution water was prepared by diluting Penier® 

mineral water in Milli-Q-UV® d~ionizcd water to a final concentration of20% mineraJ water, 

and was continuously aerated before use. Specimens exposed to ao aliquot of the appropriate 

diluent served as the test control. 

Labeled test vessels were filled with test solutions and placed in an environmental chamber set to 

operate at the desired test condition.~ until solutions reached test tempetature (2S±l °C for C. 

dubia, 12:f:2 °C for 0. mykiss). 

Approximately 50 milliliters of each test solution was poured into a labeled plastic beaker for 

analysis of the initial water quality (dissolved oxygen concentration. ·pH, acd conductivity). 

Temperature was measured directly in test solutioos immediately prior to loading specimens into 

the prepared test vessels. 

2.3 Data coll~tioo 

Tests were initiated as organisms were randomly se1ected and placed into test vessels. Each 

chamber was monitored daily at 24 ±2 hollf intervals from the time oftest initiation (ii hour at 

~st termination). The number of mortalities and the total number of adve~ely affected 

specimens (cumulative mortality plus specimens showing a behavioral effect) were recorded on 

bench sheets. Solution temperature was recorded from one replicate vessel per test level 

Dissolved oxygen concentratiOl\i pH, and conductivity were morutored daily in all fish and 

chronic water flea test solutions, and measured at test rennination (48 bows) from the acute 

water flea test solutions. The following methods and instruments were used in chemical analysis: 

/::r,viroScience Inc. 
3781 Darrow Rd., Stow, OH 44224 
www.e,n>frosc(enceinc.com 

Pagel I 

L 
L 



r 
t 
r 

f 

I_ 

I 

u 

Dissolved Oxygen: APHA (1992) 4500·G., YSI mode} 518 
pH: APHA ( 1992) 45009 H .. Orion model 920A 
Conductivity: APHA(l992)2510.-B., Orion Model l60 ,; 

2.4 Data analysis 

Organism swvival was evaluated two ways. The firs~ median lethal concentration (LC~. was 

computed from mortality data using the Binomial, Speanna.n-Karber, or trimmed Spearman

Karber methods with the computer program CT~ TOX l .1. The LC,n endpoint .represents the 

concentration of product that would be expected to cause 50% mortality during a specified 

exposure period. The second was· hypothesis testing using Dwmett's, Steel's, or .Kruskal-Wallis 

with Dunn's tests using the computer program Toxstat® 3.S to determine the NOEC (no 

observed effect concentration), LOEC (lowest observed effect concentration), and ChV (chronic 

value, equal to the square root (NOEC*LOEC)). 

Organism growth (trout) and reproduction (water flea) were also evaluated two ways. The first. 

the .SO% inhibition concentration (1Cj11), was calculated \.ISing the ICp model on Toxstat® 3.5 that 

computes by linear interpolation the concentration at which there is a SO% reduction in the 

measured response. The second method was hypothesis testing, as descn"bed above, to determin,; 

the NOEC, LOEC, and ChV. 

3.0 RESULTS 

Toxicity test results a.nd associated water quality data are swnmarized in Tables 3.1 through 3.5. 

Table 3. I lists the initial water quality data for samples of diluent and selected conce!1trations of 

freshly prq,all=d test solutions. Water quality data collected at 24-hour intervals and at test 

tetIDination are included in the Appendix. Table 3.2 lists the percent mortality and percent 

adversely affected iD the acme range-finding test solutions for each 24.boW' period and provides

the 95% confidence interval (C.I.) estimates associated with the calculated LC,0 value. Tables 

3.3 through 3.5 list the percent mortality and percent adversely affected in the chronic test 

solutions for each 24-hour period and provide tbe LC50 IC,o, NOEC, LOEC, and ChY endpoint 

values. 

EnviroScil!!ncl! Inc:. 

3781 Darrow Rd, Stow. OH442U 
WWW. enviro.rt;ienceiru:. com 
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