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Background 

Prior to September 201 o. the last point of routine monitoring of water entering the Rose 
Creek Diversion was at location X3, at the outflow of the pumphouse pond. Monitoring at 
X3 allowed for the testing of all flow from the South Fork of Rose Creek combined with 
the majority of the flow from the North Fork of Rose Creek (via location X2). However, a 
portion of the flow from the North Fork of Rose Creek bypasses tho Pumphouso Pond 
via a secondary channel and enters Rose Creek at a location immediately downstream 
of X3, and the proportion of flow along this flow path, in relation to the total flow through 
the North Fork of Rose Creek varies seasonally. An alternate monitoring location was 
therefore proposed to represent water quality and flow rate in the Rose Creek Diversion. 
as upstream as possible of the reaches that border the tailings impoundments, and 
downstream of the fully converged North and South Forks. Also considered for the siting 
of the new monitoring location, a small stream drains into Rose Creek from the south 
side of the Rose Creek Diversion, downstream of X3, and adequate mixing. The flow 
path of the North and South Forks of Rose Creek, along with the additional flow path 
from the backslope, are shown in Figure 1, attached. 

The new sampling site (X3A) to be established in Rose Creek would be useful in 
evaluating possible seepage to the diversion from areas bordering the tailings 
impoundments (especially in upper reaches), as well as seepage from the diversion to 
the tailings areas and ponds (especially In the lower reaches). Location X3A (refer to 
Figure 1) was established and sampled for the first time on September 2, 2010. 

In order to confirm If X3A was established an adequate distance downstream of the 
confluence of the North and South Forks to allow for sufficient mixing, it was proposed 
that a mixing study be carried out. This report provides the results of the study under 
low flow conditions (which may differ from under peak flow conditions). performed on 
October 21, 2010. · 

Methods 

The mixing study consisted of water monitoring at X3 and three points across the Rose 
Creek Diversion at location X3A: 

• center of the creek (X3A), 
• north bank of the creek ("left", X3A L.B.) and 
• south bank of the creek ("right", X3A R.8.). 
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Care was taken when sampling to not disturb sediment upstream of the sampling 
locations. 

Field parameters (pH, electrical conductivity (EC). and temperature) were measured only 
at the centre location using a Hanna Instruments Combo meter. Each sample was also 
analyzed for metals and other parameters as reported in Appendix A, attached (S LDL 
parameters suite in Appendix B of the DES Care and Maintenance Contract} by Maxxam 
Analytics. 

A comparison of results from X3 and the three X3A sites across the transect was 
undertaken to assess for changes in water quality between the two monitoring locations. 

A comparison of the three X3A sites was undertaken to assess for mixing variation · 
across the transect. 

A comparison of duplicates and splits from X3 In 2010 was also undertaken to provide 
an assessment of natural variability in successive samples, and variability during the 
testing process, to provide a relative comparison for differences observed across X3A 
and between X3 and the X3A sites. 

There are several options with which results from the different sites could be compared. 
As this study is based on a limited set of data collected over one day, the method 
chosen was to compare sites was to use relative percent difference. This method also 
has the advantage that it is already in use at the Faro Mine Complex by Denison 
Environmental Services for quality assurance and control of the water quality monitoring 
program: 

Relative Percent Difference (RPO) is the difference between the sample result and 

%RPD = 2(c, -c2 )*100 
(C1 + C2 ) 

second result. divided by the average of the sample result and second result, as 
described below: 

Where: C1 = The concentration of the first sample; 
C2 ::; The concentration of the second sample. 

Results 

Results of testing from Maxxam Analytics can be found In Appendix A, and field 
parameters in the table below. 

L 
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T bl 1 F' Id P a e - 19 f M" . S d tX3A arameters or 1xma tu IY a . 
Site Time Temp. ("C) pH EC (µSiem) 
X3A 9:36AM 0.1 7.84 268 
X3 1:40 PM 0.2 7.57 225 

Where RPO were >20%, the results were flagged so long as both results being 
compared are greater than the Practical Quantitation Limit (POL), where PQL is 5 times 
the Method Detection Limit (MOL). It one or both of the results were less than POL. the 
RPO comparison was considered not applicable in evaluation of results. 

Tables 2 to 4, attached, show a summary of results tor all non·fleld parameters along 
with the results of RPO comparisons from the left bank, centre and right bank at X3A 
with results from X3. 

Parameters where the relative difference of X3A sites with X3 was greater than 20% 
include; 

• ammonia (eontre); 
• dissolved copper (left bank); 
• dissolved iron (left bank); 
• dissolved lead (left bank. centre and right bank); 
• dissolved nickel (left bank); 
• dissolved zinc (left bank, centre and right bank); 
• total aluminum (left bank); 
• total copper (left bank and centre); 
• total Iron (centre and right bank); 
• total lead (left bank. centre and right bank); 
• total magnesium (right bank). 

A scan of results shows that all the results are all within the same order of magnitude of 
each other, with the exception of: 

• dissolved zinc - across transect at X3A (X3 was greater than at the X3A sites: 
note also the dissolved zinc at X3 was greater than the total zinc, and reanalysis 
yielded the same results); 

• total copper at the left bank of X3A (X3A left bank concentration was greater than 
X3); 

Tables 5 to 7, attached, show the results of duplicates and splits testing in 201 o at X3 to 
show a comparison of variability in successive samples and variation through testing (or 
laboratory variability). An RPO of greater than 50% is shown with a 0 !" symbol, as this is 
RPO value currently used for on·golng QA I QC evaluations on site. A scan of RPO 
duplicates and splits values, based on the two data sets for each type of comparison, 
shows that for: 

• total bismuth, cadmium, cobalt, copper, manganese. lead. and Zinc, a RPO 
greater than 20% is observed as the variability of successive samples: 
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• dissolved aluminum, cadmium, copper. and lead, a RPO greater than 20% is 
observed as the variability of successive samples; 

• DOC, TDS, TOC and TSS, a RPO greater than 20% is observed as the variability 
of successive samples; 

• total calcium; iron. molybdenum, nickel, lead, antimony, silicon. and zinc, a RPO 
greater than 20% is observed as the variability of testing processes: 

• dissolved aluminum, cobalt, copper, manganese, lead and zinc a RPO greater 
than 20% is observed as the variability of testing processes; 

• TOC, total hardness, and turbidity a RPO greater than 20% is observed as the 
variability of testing processes: 

Tables 8 to 10, attached, show and RPO comparison of the left and right banks with 
each the centre. The results of RPO comparison are the same as comparison of the 
three X3A sites with X3, with the following exceptions: 

• Ammonia left bank and centre RPO is less than 20%: 
• Dissolved iron RPO is less than 20%: 
• Dissolved nickel RPO Is less than 20%: and 
• Dissolved zinc RPO Is less than 20%. 

Note. that in all three of the above metals, the concentration of dissolved metals at X3 
was higher than all the X3A sites. 

Discussion of Results of Mixing Study, Site and Process Varlablllty, and X3 I X3A 
Water Quality 

Natural Water Qµalitv Varisbiljtv and Tt?§tinq Process Reproduc/blllf14 
In general, variability in successive sampling and testing processes, based on an RPO 
greater than 20%, was observed for more parameters than was observed as part of the 
mixing and X3 I X3A comparisons. The more limited difference in water quality 
observed between X3 and X3A and between sites across the X3A transect provides a 
preliminary indication that. In general terms. the results of monitoring at all the sites 
sampled in October 21 . 2010 could be expected to have encompassed more parameters 
than what was observed; 

Comparison otX3 and X3A Water Quslitv 
In general, based on the samples included in the study from X3 and X3A, the RPO 
comparisons show that the variability in results between X3 and the three samples from 
X3A are generally within the natural variability of successive samples and of testing 
processes. even where the RPO was greater than 20%. Therefore. based on this study, 
In general terms. there is not a significant difference between water quality at X3 and 
X3A. Dissolved zinc, total copper and ammonia results may be the exceptions - RPO 
results observed in the X3 vs X3A sites, was not observed in the RPO review of splits 
and duplicates. A larger statistical sampling comparison would be required to establish 
whether or not the difference in RPO comparisons and variability In sampling and testing 
was significant for these parameters. 

For follow-up assessment of water quality at X3 in comparison with X3A, it is suggested 
that visual (graphical) representation of water quality at X3 and X3A be included as part 
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of 2010 annual environmental reporting from September to December 2010 for several 
indicator parameters. 

X3A Mlxjag 
The results of the mixing study at X3A show that an assumption of full mixing can be 
made across the X3A transect, as the results of RPO comparison from the left and right 
banks are within the natural variability In sampling and testing processes at X3. Again, a 
larger statistical sampling comparison would be required to establish whether or not the 
difference In RPO comparisons and variability in sampling and testing was significant, 
especially for the possible exception of total copper. For follow-up assessment of the 
total copper result at X3A observed on October 21. 201 O it is suggested that a review of 
total copper be evaluated, based on samples collected as part of the routine monitoring 
program. where X3A samples are collected from shore (equivalent to left bank In mixing 
study) between September and December 2010, as part of 2010 annual environmental 
review. 

Low Etow Rote Vs Peak Etqw Rate 
It Is suggested that this study be repeated at peak flow rates (i.e. freshet) to verify results 
with differing flow paths for the two branches of the North Fork of Rose Creek, and when 
relative and total flow rates from the North Fork and South Fork, and also from the 
backslope would be expected to differ from the low flow season. to provide a further 
snapshot under another extreme of flow rate conditions. 
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ANIOHS 
Nlrie IN\ 

Calcu&a18dP.........,. 
Filer and HN03 PA!selvation 
NlratelNI 
Misc .. cs 

' Dissolved Ornanic carbon (C) 
- - -oc (Total a C8C03) 

ilotll Oroanie carbon CC) 
4PP asCaC03\ 

BicarbonaM <HC03) 
Carbonale lC03l 
Hlldroxlde IOH\ 
[Anw.. 

Disaollled Sulnhall!i lSlMl 

Dissollled cnbrkle (CO 
.Nutrien1s 
Ammonia IN) 
Herate ........ Nlrile lNI 

Phvsical Prooerties 
Conducivllv 

IDH 
Phwlcal Prooerlies 
Tolal " · Soida 
Tolal Oiasolwld Solids 

TUlbidiv 

-1 

TabJe 2~ General Parameters at X3A Comparison with X3 
-__ ._.;_ 
r"¥°: ... 

X3A X.3A Relative Percent O.iffennce 
Units 

L8. 
X3A 

RA 
X3 RDL 

Com~ri5on with X3 

RPO LS. & RPO Center RPOR.8.& 
Comments 

X3 &X3 X3 
lmall. <0.005 <0.005 <0 .. 005 <0.005 0.005 N/A N/A N/A 

NIA AELD FEW ,FIELD FIEW :NIA N/A N/A N/A 
!mall 0J)9 0.08' 0.09 0 .. 08 0.02 11.8 0.0 11.I 

1"""1. 2.1· 1;9' .2.0 1.9 0.5 10.0 o,o 5.1 

I~ 100 110 uo 98 0.5 2.0 11.5 U.5 
I~ 1.7. 1:9 1.7 1.7 0.5 10.0 11.1 0.0 
lmnll <0.5 <0.5 <0.5 <0.5 0.5 N/A N/A N/A 
lmo/L 130 130 140 120 0.5 8.0 8.0 15A 
lmaiL <0.5 <0.5 <0.5 <0.5 0.5 N/A N/A N/A 
lmall <0.5 <0.5 <0 .. 5 <0.5 0.5 N/A N/A N/A 

lmatL 22 20 22 20 0.5 95 0.0 95 
lma/L <0.5 <0.5 <0.5 l<0.5 0.5 N/A N/A N/A 

lmo/L 0.072 0.083 0.024 : 0.067 0.005 72 21.3 94.5 R.B. < PQL. RPO ~s with this value not valid. 
lmnlL O.O!i o.oe 0.09 0.08 0.02 U .8 o.o 11.8 

uSlan 241 244 2~ i 234 1 I 2.9 4.2 8.6 
ll>H units 8.07 8.11 8.14 8.05 I 02 0 .• 7 1.1 

I 

mall <1 <1 <1 <1 1 N/A N/A N/A 
mall 130 140 13C ~30 1( 0.0 7.4 0.0 

NTU 0.8 0.7 O.i 0.8 0.1 0.0 133 133 

.._ __ Shacing indicates RDP>20% 
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MiK. lnoraanlca 
Olssolved Hardness (CaC03) 
Dissolved llelala by ICPMS 
Dissolved Ak.mlnum (Al) 

Dissolved Antimony (Sb) 

Dissolved Arsenic fAs) 
Dlssolved Barit.m lRA\ 

Dissolved Benrlium (Be) 

Dissolved Bismuth (Bl} 

Dissolved Boron IBl 

Dis.solved Cadmium (Cd) 

Dissolved ChromiUTI (Cr) 

Dissolved Cobalt (Co) 

Dissolved Co""""r lCu) 
Dissolved Iron fFe) 
Oissol'Yed lead lPbl 
Dissol'Yed Ulhlum (lJ) 

Dls~l'Yed-;c .... se(Mn) 

OissolYed MJlwMAnum (Mo) 

OissolYed Nickel (Ni) 

llissolYed Selenium (Se) 

llissolYed Siic:Cln (Si) 
Dissolved .SiverlAnl 

Dissolved ·S1rontlum !Sr) 

Dissolved lballlum m1 
Dlsaolved Tin (Sn) 

Dissolved T\tanaun cm 
Dissolved lkanlum (U) 

OissolYed Vana:Skm M 
Dissolved Zinc (Zn} 
Dissolved Ziroonium (Zs) 
Dissolved Calcl~ (Ca) 

Dissolved UanneU.m /Unl 

Ois$olved Po1assi.lm nn 
Oissolved Sodium !Na) 

Oissolved SUklhur fS~ 

Units 

malt 

UQ/L 

'~ 

'ua!L 

!ooll 

luall 
ualt 
iuaa_ 

!uaA... 
ua4_ 

lua4. 
luaA. 
!unJL 

ualt 
luoll 
lunJL 

luoll 
iuait_ 

:U!JIL 
luait. 
luM_ 

l.\(Jll. 
lunll 

luall 
lunit_ 

luall.. 
1404-
luall 
luait. 
mall 

mnA 

malt 

ma.\. 

mn.11. 

Table 3: Dissolved Metals at X3A Comparison with X3 • ' •:i1 -a: 
' RDl 

Relative Petcent Difference 
X3ALB. X3A X3AR.B. X3 

Comparison with X3 

RPO L.B. & RPO Center RPDR.B. & Comments 

X3 &X3 X3 
ms 1t9 123 114 0.5 0.9 4.3 7.6 

' 

2.ll 2 .8 3 .. C 3.4 02 19.4 19.-4 125 
Q.Oll 0.05 0.06 0.05 0.02 18 . .2 0 .. 0 18.2 
Q.313 0.35 0 .36 0.36 ' 0.02 0.0 2.8 o.o 
54.C 55.-4 · 55 .. 7 50.3 0.02 7.1 9 .. 6 10.2 

<0 .. 01 :<0.01 <0.01 <0.01 0.01 N/A N/A N/A 
<0.005 <0.005 <0.005 <0.005 0.005 N/A I N/A Hf A 
<50 ,<50 <50 <50 50 N/A N/A N/A 

O..oD!l Q.012 0.016 0.028 0.005 102.7 80.0 545 Al XlA vatues < PQL RPO analysis not valid. 
·<0.1 ·<0.1 1<0.1 <0.1 0.1 N/A N/A N/A 

0.085 Q.(84 0.080 0..084 0.005 1.2 0.0 4.9 
0.40 0.-43 0.54 0..5C 0.05 22.2 15.1 7.7 AU vakles > PQI... 

101 106 105 127 1 22.8 18.0 19.0 AU values > PQI... 

0.165 Q.242 0.2"8 0.32-4 0.005 65.0 29.0 26.6 .AU values > PQl.. 
-4.1 3.9 3.8 3.E 0.5 13.0 8.0 5.-4 

48.8 -49.0 <46.9 50.~ 0.05 3,4 3.0 7.4 
0.-47 0 .50 0.53 0.4~ 0.05 43 105 16.3 
0.3S 0.45 0.•'1 0.4~ 0.02 22..7 85 11.a IAll values > PQI.... 
o.~ 0.27 0.29 024 0.04 4.1 11.8 18.9 

478C :5040' 4870 515Cl 100 7..9 2.2 5.6 
<0.005 <0.005 <G.005 <0.005 0.005 N/A N/.A N/A 

15! 160 162 15l 0.05 1.9 1.3 2.5 
<0.002 <0.002 <0:002 <0.002 0.002 N/A N/A N/A 
<0:01 <0.01 <Cl01 <0.01 0.01 N/A N/A i N/A 
<0 .. 5 <0.5 <Cl5 <0.5 0.5 N/A N/A N/A 

1.7f 1.76 1.78 1.61 0.002 4.7 S.2 6.4 
<0.2 <0.2 <0.2 <0.2 0.2 N/A N/A N/A 

7 .• 7.9 7.2 3C 0.1 122..6 116.6 122.6 Al values > Pa.. 
<0.1 <0.1 <0.1 <0.1 0.1 N/A N/A N/A 

33.I 34.7 35.3 33.! 0.05 0.6 35 5.2 
7.3E 7.86 8 .35 7.38 0.05 0.0 63 123 
0.8! 0.64 0 .86 0.IM 0.05 1.2 2A o.o 
2.3E 2.34 2.36 2.51 0.05 5.3 7.0 6 .2 

<10 <10 <10 <10 10 N/A N/A N/A 

Shadmg Indicates RDP>20% 
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Units X3AlB. X3A X3AR.B. 

CaktlrtaSad ,.,.... ... 

To&al Hardness (C8C03) lmalL U3 117 124 
Total...._ bv ICPMS 

Total Abl*lum '"'" lualL 8.8 5.~ 6.1 
Total Anllmnnv (Sb\ lun11. o.os 0.1'1!' 0.06 
Total Ar-* u •• \ lualL 0"8 0.42 Q.45 
T otll 8ariool lBa\ lunll 55.! 55.1 56.5 
1Tota1 e..n.t11um tR.\ lunll <0.01 <0.01 <0.01 
lio&a1 Blsnuth (BI looll... <0.()()5 <0.005 <0.005 
IT o1a1 Boron 18\ lunll <50 <50 <50 
local Cadmium (Cd) lunA._ 0.018 0.025 0.024 
Tot.at ChromUn CCrl ILIM ~. 1 C0.1 <0.1 
Tocal~(Co\ luolL 0.097 0.082 OJ& 
To&all'..nnnN lCU\ lunll 6.03 0.40 0.61 
Tota1!1100 IFe\ l....it_ 184 168. 1filj 

Total t...i IPb\ lunll 0.528 0.326 Q.434 
Total Ulhium lli\ lualL 3.8 3.9 3.9 
Total ·{Un\ lunll SU 50-" 50.0 
Total- lMol luoll._ 0.47 0.5ll 0.49 

1To1a1 Nickel lNil lun/I 0.53. 0.46 0.48 
Tola! Selanlum CSA\ luo/L 0.27 0.28 0.27 
Totll Silicon l~"I lunA f;lnl' '4600 4800 
Tolal Siver I An\ lunll C0.005 C0.005 <0.005 
Total &ronlium ~ lun/L 159 163 Utl 

Tout Thalium (Tl) loWI Q.002 C0.002 <0.002 
T o&al Tin (Sn.\ llllllL 0.02 co.oi <0 .. 01 
ToCal' Tbnlum ffi'I lunll <0.5 <0.5 <0.5 
Total Uranium II J\ lunll 1.73 1.78 1.1111 
TCUI Vanadium M rlw.ii <0.2 C0.2 <0.2 
Total Zinc IZn\ l11nll a.a 8.C 8.1 
Total Zirconium 17t\ luo11._ <0.1 <0.1 <0.1 
TCICal Calcium fCa) lmnA 33.5 34.3 35.3 
Total M,.,,,_;i,•mlUn\ lmnA 7.0S 7.63 B.70 
Total Polaasium !K\ linnll 0.92 0.86 0.94 
Tola! Soclum lNa\ lmnll 2.33 2.29 2.49 
IT ocal s.uint.Jr <S) lmnll <10 <10 <10 

Shadlns indicates RllP>20%· 

Table 4: Totals Metals at X3A Comparison with X3 

Xl RDL 
RelatWe Pitla!lll Difference 

Comn:arimnwithX3 

RPO LB. & RPO Center RPOR.8.& Comments 
X3 &X3 XJ 

112 0.5 0..9 4,4. 10.2. 

6.5 0 . .2 3CU 1.L4 6.3 All v&les >PC¥.. 
0.06 0..0:Z 18.2 18.2 0..0 
Q.44 O.C>2 8.7 4.7 2.2 
52.4 0.02 6.S s.o 15 

<0 .. 01 0.01, N/A N/A NIA 
<0.005 0.00f ' N/A NIA N/A 
<50 50' H/A N/A N/A 

0.015 0.00f 18.2 so.o 46.2 Center= PQL ILB. & L..8. & X3 < PQl. RPO an.alvsis not valid. 

<0.1 0.1 NIA NIA N/A 
0.!193 0..005 4.2 12.6 7.8 

0.52 0:05 168.Z 26.l I lS.91 AM values>PC¥.. 
223 1 19.2 28:.1 27.6 411 values >PC¥.. 

0.862 0.005 48.1 90.2 &6.0 All v'alues > PC¥.. 
3.5 Q.5 8.2 10..8 10.8 

53.3 0.05 2.0 S.8 6.4 
0.43 0..05 8.9 15.1 13.0 

0.54 O..Q2 1.9 1£.0 11..8 

0.23 0.04 16.0 19.6 1610 
4910 11V . 2.4 6.5 2.3 

<0.005 o.rw MIA N/A NIA 
158 0.05 0 .6 11 2.S 

<0.002 0.002 N/A H/A N/A 
<0.01 0 .01 NIA N/A. N/A 
<0.5 0.5 N/A H/A N/A 

1.72 Q.002 0 .6 3.4 4.S 
<0.2 0.2 NIA H/A N/A 

9.5 0.1 7.7 17.1 lS..9 
<0.1 0 .1 NIA N/A NIA 

33.5 0.05 o.o 2.4 S.l 
6.81 0.05 3.9 lt.4 24.4 All values > fCI.. 
0.85 0.05 7.9 1.2 lQ.1 
2.34 0..o!I 0.4 2.2 6.2 

<10 1Cl H/A NIA N/A 
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ANIONS 

Denfsoa 
Environmental 
Servklff 

Nilrie (N) 

C6Jcutated Parameten 
flier and HNOJ PreseMllion 
Nllrate (N) 

Misc. lnoroanica 

Olaanic Carbon (C) -- .. rro1a1 as cac03} 
Tolal °'!:Janie Camon (C) -- ". (PP as CaC03) 

---(HC03) 
c.bonae (C03) 
Hydroxide (OH) 

Anions 

Oissdved S~!-.= (S04) 
Oissol"'8d Chloride (Cl) 
Nutrients 
,_ 

(N) 

Nitrate WI Nllrite (N) 
phyaical Prooerties 
Conduclivity 
IJtt 
Phvsical ProoeftiH 
trotal Suspended Solids 
!Total Ciss«Wed Solds 

1 
Tulbidity 

-- '- -- r-- ,... ...., 

Table 8: General Parameters at X3A Comparison 

Units 
X3A 

X3A 
X3A 

RDL 
R~lative Percent Difference 

LB. R.8. ~riSOC'I at X3A 

RPO LB.& RPO R.B. & RPDLB.& 
Comments 

Center Center R.8. 
lmalL <0.005 <0.005 <0.005 0.005 N/A N/A N/A 

NIA FIB.D FELD' FIB.O, NIA N/A N/A N/A 
lrro'L 0.09 0.08 O.O!l o.oz 11.8 lU 0.0 

I~ 2.1 1.9 2.~ 0.5 10.0 5.1 4.9 
Ima.IL 100 uo 110 0.5 9.5 0.0 9.5 
Ima.IL 1.7 1.9 1.7 0.5 11.1 11.1 0.0 
lmalL <0..5 <0.5 <0.5 0.5 N/A N/A N/A 
lnn'L 130 130 14<l 0.5 0.0 7A 7A 
lmalL <0..5 <0.5 <0.5 0.5 N/A N/A N/A 
lnn'L <0.5 <0.5 <0.5 0.5 N/A N/A N/A 

lmc>'L 22 20 22 0.5 9.S 95 0.0 
'rro'L <0.5 <0.5 <0.5 0.5 N/A N/A N/A 

:ma11.. 0.072 0.063 0.024 0.005 14 .. 2 110.3 100.0 R.8. < PQL RPO analysis with this value not vaid. 
mall 0.09 0.08 . 0.09 0.02 11.B 11.8 0.0 

us.tm. 241 2;44 255 1 12 4A 5.6 
DH Unls 8.07 8.11 8.14 o.s 0.4 0.9 

mdl <1 <1 <t 1 N/A N/A N/A 
mot. 130 1.CO 130 10 7.4 7,4 0.0 
NTU 0 .8 0.71 0.7 0.1 13.3 OiO 13.3 

---Shadi!li Indicates RDP>20% 

--.., 

_ .. ~ -



,...--

Dealson 
Environmental 
Services 

""c. lno.vanics 
Dissolved Ha~ (CaC03) 

C>issotved Metals by ICPMS 

-· ·-d~(.a.) 

Dissolved Nllimony (Sb) 

DlssoNed Hsenlc (As) 

Dissolved Bariun (Ba) 

Dissolved Ber:yUium (Be} 

Dissolved Blsmu~ (Bi) 

Dissolved Boron (B} 
Dissolved cadmium (Cd) 

Dissolved Chromium (Cr) 

Dissolved Cobalt (Co) 

Ois50Ned Co.ooer (Cu) 
_d Iron (Fe) 

Dil.solYed Lead (Pb) 

Dasol\led Llhlum (LI} 

DiuolYed Ma.~·- (Mn) 

DiuolYed Molwbdenum (Mo) 

Dissolved Nck.el (Ni) 

Dissolved Selenium (Se) 

Dissolved Silicon (Si) 

Dissolved Silver IA.al 

Dissolved Slrcrilum (&) 

lDissolved Thatlium (Tl) 

Dissolved Tin (Sn) 

Dissot.<ed Tila.oom (TI) 
- · d lkanbn(U) 

dV&nadiumM 
Dissolved .Zinc IZn) 

Dissolved ZJrconlum (Zr) 

Dissolved CalclJm {Ca) 

Dissolved Magnesium (Mg} 

Dissolved Potassiun (K} 

Dissolved 5odkm (Na) 

Dissolved ~tu (5) 

r- r-

Uni1s 

mglL 

uClll. 
uClll. 
uClll. 

lua.t. 
lu.ait. 
IUQI\. 
~ua4. 
uaA. 
uaA. 

uaA. 
uClll. 
,UCllL 

uCllL 

uQIL 
ug.t. 
ug.\. 

luaA... 
ugll. 

luaA... 
luall. 
uait.. 
uaA. 
Ug.\. 

Uo.\.. 

uo.\.. 
uClll. 

uClll. 
I~ 

imalL 

lmWL 
lmgll 
!mall 
mg/l 

-

Table 9: Dissolved Metals at X3A Comparison 

X3A L.B. XlA X3AR.B. Rtt. 
Relative Percent Difference 

Comparison at X3A 

RPDLB.& ftPDR.B. & RPO LB. Bo 
Center I Center R.B. 

115 119 123 0.5 3.4 33 6.7 

2.8 2.8 3.0 0.2 o.o 6.9 6.9 
o.oe 0.05 0.06 0.02 18.2 18.2 0.0 
0.36 0.35 0. 36 0.02 2.8 2.8 0.0 
54.0 ' 55.4 55.7 0.02 2.6 0.5 3.1 

<().01 <0 .. 01 <0.01 0.01 N/A N/A N/A 
<0.005 <0.005 <0.005 0.005 ! N/A N/A N/A 

<50 <50 <50 50 N/A N/A N/A 
0.009 0.012 O.o16 0.005 28.6 2&.6 56.0 

<0.1 <0.1 <0.1 0.1 N/A N/A N/A 

0.085 0.0&4 0.080 0 .005 1.2 4.9 6.1 
0 . .-0 0.-43 0.54 0.05 7.2 227 29.8 

1·01 106 105 1 4.8 0.9 3.9 
O.f65 02-42, 0248 0.005 37.8 2.4 40.2 

4.1 3.9 3.8 0.5 s.o 2.6 7.6 
48.8 -49.0 46.9 0.05 0.4 4A 4.0 
0.-47 0.50 0.53 0.05 6.2 5.8 120 
0.39 0.45 0.41 0.02 143 9.3 5.0 

0.25 0 .. 27 0.29 0.04 7.7 7.1 14.8 
4760 5040 4870 100 S.7 3A 2.3 

<0.005 <0.005 <0.005 0.005 N/A N/A N/A 

155 160 162. 0.05 3.2 1.2 4.4 
<0.002 <0'.002 <0.002 0.002 N/A N/A N/A 

<0.01 <0.01 <0.01 0.01 NIA N/A N/A 
<0.5 <0.5 <0.5 0.5 N/A N/A N/A 

1.75 1.76 1.78 0 .002 0.6 1.1 1.7 

<0.2 <0.2 <0.2 0.2 N/A N/A N/A 

7.2 7.9 7.2 0.1 9.3 9.3 0.0 

<0.1 <0.1 <0.1 0.1 N/A N/A N/A 
33.7 34.7 35.3 0.05 2.9 1.7 4.6 
7.38 7.86 8 .. 35 0.05 6.3 6.0 12.3 
0.85 0.84 0.86 0.05 1.2 2.4 1.2 
2.38 2.34 2.36 0.05 1.7 0.9 0.8 

<10 <10 <10 10 H/A N/A N/A 

Shading Indicates RDP>2:0% 

--. r---.. -----.. 

Comments 

AU values < POL RPO anilysis not valid. 

IAll v.lues > PQL. 

lAll values > PQL 

-
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Denison 
Eni&onmenlal 
Sen>rces 

Calculated Paramete1$ 
Total Harmess (CaCOOO 
Total lilt.ab by ICPMS 
Total Alumnm (Al) 
TOG!: . (Sb) 

Total Arsenic (As) 

Total Barium (Ba) 

Total ::.. • • ...:... " (Be} 
Total lliamufl 180 
Total Boron (8) 

Total Cadmium {Cd) 
:rota1 Chranlum (Cr) 

'Tolal Cobal (Co> 
Total COooer (Ou) 

Tolal .-on (Fe") 
Tolal Lead {Pb) 
'To1al Llltiim (U) 

Tolal Manaanese IMn) 
Tolal Motvbdenun (lot>) 

Tolal Nickel (NI) 
Tolal Selenhm (Se) 
Tolat Sliccn fSil 

Tolal' Sliver (Ag) 
Tola! Slion&lm (Sr) 

Tolal Thallium {Tl) 
TolalTin (Sn) 
Tolal Tilanium ml 
Total lkanh.rn (Ul 

Tolal Vanadium (V) 

Tocal Zilc <Zn> 
Total Zirconium <Zll 
Tolal C&lcilm (ca) 

Tolal . ,,, (Ma) 

Tolal Polalsium lK\ 
TOtal Sodium (Na) 
Tolal Sulphur (S) 

r-- _,_ -- ,- ··-

Units X3.AL.8. XliA X3AR.B. 

mll'l. 113 117 124 ' 

ua4. 8.8 s.e 6 .1 · 
uolL 0.05 0.05 0.06 · 
ugll 0.48 0.42 0.45 
ua4. 55.9 55.1 56.5 ' 
ugll <0"°1 <0·.01 <lf>.01 
uail. <0.005 oCl0·.005 <0.005 
uall.. <50 <50 . <50 
ugll. 0.018 0.025 0.024 

. uall. <lC.1 <0.1 <0. 1 
: uoJI. . 0.097 0.082 o,oae 
ooA.. 6,00 0 ,40 0.61 

UGl'l. 184 166 169 

UGIL 0.528 0 .326 0.434 

UGIL 3.e 3.9 3.9 

uolL 54.4 50.3 50.0 
uaJL 0.47 0.50 0.49 ,_, 0.5..1 0.46 0.48 
UQll_ 0.27 0 .28 0.27 
UGI\_ 503(] 4600 4800 
UQll_ <0.005 <0.005 <0.()05 
UQll_ 1.59 163 162. 

..m.. 0.002 <0.002 <0.002 
UQll_ 0.02 <Q.01 <0.01 
uM.. <0.5 <0.5 t<0.5 
.~ 1.73 1.78 1 .. 80 
'uall <0.2 <0.2 <0.2 

~ 8.8 8.0 8.1 
®'t.. <0.1 <0.1 <0.1 
mall 33.5 · 34.3 35.3 
mwl 7.~ 7.63 8.70 
mall ll.92 0.86 0.94 

m!>'l 2.33 2.29 2.49 
m!>'l <10 !<10 <10 

Shading indicates RDP>20"' 

___., - .-- - --, -~ 

Table 10: Total Metals at X3A Comparison w ~_.r~ 
- : P.i' .. 

Relative P•cent ,Difference 
RDL 

Com~rison at HA 
I 

I 

RPDL.8. RPDR.8. RPD LB. Comments 

And~tef A.nd Cent.er And R.8. 
O,f 3.5 5.8 9.3 

0.2 41.1 5.0 36.2 Al values > PQ.... 

0.0:: o.o 18.2. 1&.2 

0.02 133 6.9 6.5 

0.02 1.4 2.S 1.1 
0.01 N/A N/A N/A 

O.IJO!i NIA N/A N/A 
5( N/A N/A NIA 

0 .(1()!5 32.6 4.1 28.6 Ceotec = PQL. R.B. & LB. < PQL. RPO analvsi.s not valid. 
0.1 N/A 1N/A NIA 

o.~ 16..11 4.8 12.0 

Q.O!i 175.1 41.6 163.3 Al vakles > PQL. 

1 9.1 0.6 8.5 

O.IJO!i 473 28A 195 AJI vafues > PQL. : 

O.!i 2.6 o.o 2.6 
O.O!i 7.8 0 ;6 8.4 
0.0!i 6.2 2.0 4.2 
o.o: : 1.4.1 4.3 9.9 
0.(M 3.6 3.6 0.0 
10! 8.9 4 .3 4.7 

O.OO!i . N/A. N/A N/A. 
o.o~ 2.S 0.6 1.9 

o.002 N/A N/A N/A 
0.01 N./A N/A N/A 
0.5 N/A N/A NIA 

0,002 2.8 1.1 4.0 
0 .2 NIA N/A. NIA 
0 .1 9.S 1.2 8.3 
0 .1 N/A N/A NIA 
o.~ 2~4 2.9 S.2 

0.05 7.5 13 .. 1 205 All values > PQI.. 

0.05 6.7 8.9 2.2 
0.05 1.7 8.4 6 .. 6 

10 N/A N/ A. NIA 
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Agure 1: Connuence of North and South Fork of Rose Creek 
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AUepUop; Jay Chedap 
DENISON ENVIRONMENT AL SERVICES 
FARO CARE ANO MAINTENANCE PROJ 
BOX280 
FARO, YT 
CANADA YOB1KO 

Your Project#: OCT 20 & 21/10-MONTHL Y-FAROSRF 
YourC.0.C.#:08324238 

Report Date: 2010/11/02 

CERTIFICATE OF ANALYSIS 

I MAXXAM JOB tli BOA2990 
Received: 2010/10/25, 09:00 

I. 

--

Sample Matrix: Surface 
# Samples Received: 1 o 

Analyses 
Alkelinity - Water 
Chloride by Automated Colourimetry 
Chloride by Automated ColotJrimetry 
CatbOn (DOC) 
Condudance - water 
Hardness Total (calculated es CeC03) 
Hardness (calculated as CaC03) 
ton Balance 
Na, K, Ca, Mg, s by CRC ICPMS (diss.) 
Elements by ICPMS Low Level (dissolved) 
Na, K. Ca, Mg, s by CRC ICPMS (total) 
Elements by ICPMS Low Level (total) 
Elements by ICPMS Low Level (total) 
Ammonia-N 
Ammonla-N 
Nitrate + Nitrite (N) 
Nitrite (N) by CFA 
Nitrogen - Nitrate (as N) 
Filter a.net HN03 Preserve for Melals 
pH Water 
Sulphate by Automated Colourimetry 
Sulphete by Automated Colourimetry 
Sulphate by Automated Colourimetry 
Total DissolVed Solids (Filt. Residue) 
CarbOn (Total Organic) 
Total Suspended Solids·Lowlevel 
Turbidity 

Quantity 
10 
9 
1 
4 
10 
10 
10 
10 
10 
10 
10 
8 
2 
2 
8 
10 
10 
10 
10 
10 
5 
4 
1 
10 
4 
10 
4 

Date 
Extracted 
2010110126 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Date 
Analyzed Laboratory Method 
2010110126 BRN SOP-00264 R4.0 
2010/10/26 BRN-SOP 00234 R3.0 
2010110/29 BRN-SOP 00234 R3.0 
2010110/26 BRN SOP-00224 R4.0 
2010/10126 BRN SOP-00264 R2.0 
2010/11/01 
2010111/01 
2010111101 Cale 
2010/11/01 BRN SOP-00206 
2010110130 BRN SOP-00206 
2010/11/01 BRN SQP.00206 
2010110/30 BRN SOP-00206 
2010/11/01 BRN SOP.00206 
2010/10126 BBY6SOP-00044 
2010/10/27 BBY6SOP-00044 
2010/10/26 
2010/10/26 BRN SOP-00233 R1 .0 
2010/10127 BBY6SOP-00010 
2010110/25 BRN Wl-00006 R1.0 
2010/10126 BRN SQP.00264 R4.0 
2010/10126 BRN·SOP 00243 R1 .0 
2010110127 BRN-SOP 00243 R1 .0 
2010/10/29 BRN·SOP 00243 R1 .0 
2010110127 BRN SOP 00276 R4.0 
2010/10/26 BRN SOP-00224 R4.0 
2010/10126 BRN SOP-00277 RS.O 
2010110/26 BRN SOP.00265 R6.0 

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

Analytical Method 
Based on SM23208 
Based on EPA 325.2 
Based on EPA 325.2 
Based on M 860-87T 
Based on SM-2510B 

Based on EPA 200.8 
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 EPA 350.1 
Based on USEPA 353. 
EPA 353.2 
Based on EPA 353.2 
Based on EPA 200.2 
Based on SM-4500H+ 
Based on EPA 375.4 
Based on EPA 375.4 
Based on EPA 375.4 
SM 2540C 
Based on SM.5310C 
Based on SM-2540 D 
SM. 2130B 

.J2 

MaJQiamAnalylkS lntemationalCOfl)Ol'allOno/a MaXxamAnalyllcs Burnaby: 4606canadaWayV5G11<5 Tetepnorut{604) 734-7276 Fax(604) 731-2386 
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Encryption Key 

CERTIFICATE OF ANALYSIS 
-2-

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

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

==·============·- - - --=~-~~-~=~=-==~--===============-==-== 

Report Date: 2010/11/02 

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories•, as per section 
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: BOA2990 
Report Date: 2010111102 

OENISON ENVIRONMENTAL SERVICES 
Client Project#: OCT 20 & 21110-MONTHLY-FAROSRF 

Sampler Initials: NG 

RESULTS OF CHEMICAL ANALYSES OF SURFACE 

Maxxam1u JlU.•JK/ un7RR ~Im 

$ampling Oats 2010110121 2010110121 2010/10/20 
13:45 09:36 11:20 

::oc Number 08324238 08324238 08324238 
Unlta ,, .. X3A RDL OC B•tch X.4 ROI u .... ,.h 

ANIONS 

Nitrite (N) mg/L <0.005 (1) <0.005 (1) 0.005 4372843 <0.005 (1) 0.005 4372843 

C•lcul•ttd P•ramtt•r• 
Fater and HN03 Preservation NIA FIELD FIELD NIA ONSITE FIELD NIA ONSITE 

Ion Balance NIA NC NC 0.01 4367879 0.93 0.01 4367879 

Nitrate (N) mg/L 0.08 0.08 0.02 4367880 0.04 0.02 4367880 

Mlac. lnorganlca 

Dissolved Organic Carbon (C) mg/L 1.9 1.9 0.5 4370123 0.5 4370123 

Alkafinity {Total as CaC03) mg!L 98 110 0.5 4371807 1.8 0.5 4371807 

Total Organic Carbon (C) mg/L 1.7 1.9 0.5 4370122 0.5 4370122 

Alkalinity (PP as CaC03) mg/L <0.5 <0.5 0.5 4371807 <0.5 0.5 4371807 

BlcarbOnate (HC03) mg/L 120 130 0.5 4371807 2.2 0.5 4371807 

CarbOnate (C03) mg/L <0.5 <0.5 0.5 4371807 <0.5 0.5 4371807 

Hydroxide (OH) mgJL <0.5 <0.5 0.5 4371807 <0.5 0.5 4371807 

Anion a 

Dissolved Sulphate (504) mg/L 20 20 0.5 4373795 1000 5 4373795 

Dissolved Chloride (Cl) mg/L <0.5 <0.5 0.5 4373782 1.4 0.5 4373782 

Nutrltnta 

Ammonia (N) mg/L 0.067 0.083 0.005 4373971 0.26 0.005 4370353 

Nitrate plus Nitrite (N) mgJL 0.08 (1) 0.08 (1) 0.02 4372818 0.04 (1) 0.02 4372818 

Phy•ICll PropertlH 
~ 

Conductivity uS/crn 234 244 1 4371790 1590 1 4371790 

pH pH Uni1S 8.05 8.11 4371692 5.61 4371692 

Phyelcal Propertl•• 

Total Suspended Solids mg/L <1 <1 1 4372438 33 1 4372438 

Total Dissolved Solids mgtl 130 140 10 4372442 1400 10 4372442 

Turbidity NTU 0.8 0.7 0.1 4370967 

RDL = Reporteble Detection Limit 
( 1 ) Samples arrived to labOl'atory past recommended hold time. 

~~ 
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Maxxam Job #: BOA2990 
Report Date: 2010/11/02 

OENISON ENVIRONMENTAL SERVICES 
Cllent Project#: OCT 20 & 21/10.MONTHLY-FAROSRF 

Sampler Initials: NG 

RESULTS OF CHEMICAL ANALYSES OF SURFACE 

Maxxam 10 X11;s.o!11U Al.13291 AM.'\"J\.11 

Sampling Date 2010110120 2010110121 2010110121 
10:55 10:30 11:30 

toe Number 08324238 08324238 08324238 
Unit• u;p RDL lC Betch X10 ac Bitch XU Rnl lC Batch 

ANIONS 

Nitrite(N) mg IL <0.005 (1) 0.005 4372843 <0.005 (1) 4372843 <0.005 (1) 0.005 4372843 

Calculated Parametert 

Filter and HN03 Preservation NIA FIELD NIA ONSITE FIELD ONSITE FIELD NIA ON SITE 

Ion Balance NIA 0.92 0.01 4367879 NC 4367879 0.97 0.01 4367879 

Nitrate (N) mg/L 0.22 0.02 4367880 0.09 4367880 0.11 0.02 4367880 

Mite. lnorganlce 

DissOlved Organic Carbon (C) mg/L 0.5 4370123 2.0 4370123 2.3 0.5 4370123 

Alkalinity (Total as CaC03) mg/L 190 0.5 4371807 110 4371807 130 0.5 4371807 

Total Organic carbon (C) mg/L 0.5 4370122 1.7 4370122 1.7 0.5 4370122 

Alkalinity (PP as CaC03) mg/L <0.5 0.5 4371807 <0.5 4371807 <0.5 0.5 4371807 

Bicarbonate (HC03) mgJL 240 0.5 4371807 140 4371807 160 0.5 4371807 

Carbonate (C03) mgJL <0.5 0.5 4371807 <0.5 4371807 <0.5 0.5 4371807 

Hydroxide (OH) mg/L <0.5 0.5 4371807 <0.5 4371807 <0.5 0.5 4371807 

An Iona 

Dissolved Sulphate (504) mg/L 1200 5 4373795 24 4378577 110 0.5 4385585 

Dissolved Chloride (Cl) mgll 2.0 0.5 4373782 <0.5 4373782 <0.5 0.5 4385579 

Nutrients 

Ammonia (N) mg/L 0.80 0.01 4373971 0.061 4373971 0.11 0.005 4373971 

Nitrate plus Nitrite (N) mgJL 0.22 (1) 0.02 4372818 0.09 (1) 4372818 0.11 (1) 0.02 4372818 

Phyalcel Properties 

Conductivity uSlcm 2070 1 4371790 257 4371790 471 1 43717QO 

pH pH Units 8.06 4371692 8.16 4371692 8.14 4371692 

Physleal Propertlea 

Total Suspended Solids mgll 2 1 4372438 10 4372438 1 1 4372438 

Total Dissolved Solids mgJL 1900 10 4372442 150 4372442 290 10 4372442 

Turbidity NTU 1,7 4370967 1.8 0.1 4370967 

RDL = Reportable Detection Limit 
( 1 ) Samples arrived to labOratory past recommended hold time. 
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Ma -'f52am 

Maxxam Joi> #: BOA2990 
Report Oate: 2010/11/02 

~uccoto::: Throuqli 5clor1crti-

OENISON ENVIRONMENTAL SERVICES 
Client Project#: OCT 20 & 21/10.MONTHLY-FAROSRF 

Sampler lnlUals: NG 

RESULTS OF CHEMICAL ANALYSES OF SURFACE 

Maxxam 10 XY:5:l!B A~.3..0:!1'1 Jl.~.H'f-. 

Sampling Date 2010/10120 2010/10/20 2010/10/20 
09:00 10:40 09:27 

COC Number 08324238 08324238 08324238 
Units I77M ROL CC Batch IHA CQMSIN~[] FCS-4 RDL CC Batch 

ANIONS 

Nilrite (N) mg/L 0.008 (1) 0.005 4372843 0.012 (1) <0.005 (1) 0.005 4372843 

Calculat9d Paramatara 

Filter and HN03 Preservation NIA FIELD NIA ONSITE FIELD FIELD NIA ONSITE 

Joo Balance NIA 0.98 0,01 4367879 0.99 0.89 0.01 4367879 

Nitrate (N) mgll 0.51 0.02 4367880 0.33 0.15 0.02 4367880 

Mlac;. lnorganlca 

Alkalinity (Total as CaC03) mg/L 79 0.5 4371807 <0.5 <0.5 0.5 4371807 

Alkalinity (PP as CaC03) mg/l <0.5 0.5 4371807 <0.5 <0.5 0.5 4371807 

Bicarbonate (HC03) mg/L 97 0.5 4371807 <0.5 <0.5 0.5 4371807 

Carbonate (C03) mg/L <0.5 0.5 4371807 <0.5 <0.5 0.5 4371807 

Hydroxide (OH) mgJL <0.5 0.5 4371807 <0.5 <0.5 0.5 4371807 

Anion• 

Dissolved Sulphate (S04) mg/L 710 5 4373795 6900 7300 50 4378577 

Dissolved Chloride (CJ) mgll 1 4 0.5 4373782 12 13 0.5 4373782 

Nutrtanta 

Ammonia (N) mg/L 1.2 0.05 4373971 1.3 1.2 0.05 4373971 

Nitrate plus Nitrite (N) mg/L 0.52 (1) 0.02 4372818 0.34 (1) 0.15(1) 0.02 4372818 

Phyal~I ProptrtlH 

Conductivity uS/cm 1310 1 4371790 7510 7180 1 4371790 

pH pH Units 7.67 4371692 4.89 4.61 4371692 

Physical PropartlH 

Total Suspended Solids mg/L <1 1 4372438 190 250 1 4372438 

Total Dissolved Solids mg/l 1000 10 4372442 7400 7100 10 4372442 

RDL = Reportable Detection Limit 
( 1 ) Samples arrived to Ja~ratory past recommended Mid time. 
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Ma~am 
Maxxam Job #: BOA2990 
Report Date: 2010111102 

Succo~~ Through Sciom:•~·.:o 

DENISON ENVIRONMENTAL SERVICES 
Client Project#: OCT 20 & 21110-MONTHLY-FAROSRF [ 

l 
Sampler Initials: NG 

RESULTS OF CHEMICAL ANALYSES OF SURFACE 

Maxxam 1u X93296 

Sampling Date 2010/10/20 
11 :28 

COC Number 08324238 
Units AOOERPP""n .. nt nc Bitch 

ANIONS 

Nitrite (N) mg/L <0.005 (1) 0.005 4372843 

Calculated P1rameter9 

Filter and HN03 Preservation NIA FIELD NIA ONSITE 
-

Ion Balance N/A NC 0.01 4367879 

Nitrate (N) mgJL <0.02 0.02 4367880 

Misc. tnorganles 

Alkalinity (Total as CaC03) mg/L <0.5 0.5 4371807 

Alkalinity (PP as CaC03) mgJL <0.5 0.5 4371807 

Bicarbonate (HC03) mg/L <0.5 0.5 4371807 

Carbonate (C03) mg/L <0.5 0.5 4371807 

Hydroxide (OH) mg/L <0.5 0.5 4371807 

Anion• 

Dissolved Sulphate (S04) mg/L <0.5 0.5 4378577 

Dissolved Chloride (Cl) mgll <0.5 0.5 4373782 

Nutrients 

Ammonia (N) mg/L 0.010 0.005 4370353 

Nitrate plus Nitrite (N) mg/L <0.02 (1) 0.02 4372818 

Phyaleal PropertlH 

Conductivity uS/cm 7 1 4371790 
- . 

pH pH Units 5.23 4371692 

Physical Properties 

Total Suspended Solids mg/L <1 1 4372438 

Total Dissolved Solids mg/L <10 10 4372442 

RDL = Reportable Detection Limit 
( 1 ) Samples arrived to laboratory past recommended hold time. 
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M a'fj2a m 

Maxxam Job #: BOA2990 
Report Date: 2010111102 

!:tucc .... :..~ Throuo h Science 

DENISON ENVIRONMENTAL SERVICES 
Client Project#'. OCT 20 & 21/10-MONTHI.. Y-FAROSRF 

Sampler Initials: NG 

LOW LEVEL DISSOLVED METALS IN WATER (SURFACE) 

Maxxam IU XQ3287 XY3288 JUU:l!SY X93290 
Sampling Date 2010/10121 2010/10121 2010/10120 2010/10/20 

13:45 09:36 11:20 10:55 
COC Number 08324238 08324238 08324238 08324238 

.Units X3 X3A Rnl Xl X5P RDL ~Batch 

Ml1c. lnorg1nle1 

Dissolved Hardness (CaC03) mg/L 114 119 0.5 n3 1180 0.5 4365964 

Dl11olved Metal• by ICPMS 

Dissolved Aluminum (Al) ug/L 3.4 2.8 0.2 46 9 1 4375693 

Dissolved Antimony (Sb) ug/L 0.05 0.05 0.02 0.4 0.2 0.1 4375693 

Dissolved Arsenic (As) ug/l 0.36 0.35 0.02 0.3 0.1 0.1 4375693 

Dissolved Barium (Be) ug/l 50.3 55.4 0.02 7.8 20.1 0.1 4375693 

Dissolved Beryllium (Be) ug/L <0.01 <0.01 0.01 <0.05 <0.05 0.05 4375693 

Dissolved Bismuth (Bi) llg/L <0.005 <0.005 0.005 <0.03 <0.03 0.03 4375693 

Dissolved Boron (B) ug/L <SO <50 50 <300 <300 300 4375693 

Dissolved Cadmium (Cd) ug/L 0.028 0.012 0.005 5.81 0.22 0.03 4375693 

Dissolved Chromium (Cr) ug/L <0.1 <0.1 0.1 <0.5 <0.5 0.5 4375693 

Dissolved Cobalt (Co) ug/L 0.084 0.084 0.005 93.1 36.4 0.03 4375693 

Dissolved Copper (Cu) ug/l 0.50 0.43 0.05 13.4 0.7 0.3 4375693 

Dissolved Iron (Fe) ugil 127 106 1 57400 400 5 4375693 

Dissolved Leed (Pb) ug/L 0.324 0.242 0.005 43.3 0.35 0.03 4375693 

Dissolved Lithium (Li) ug/L 3.6 3.9 0.5 19 30 3 4375693 

Dissolved Manganese (Mn) ug/l 50.5 49.0 0.05 18400 19400 0.3 4375693 

Dissolved Molybdenum (Mo) ug/L 0.45 0.50 0.05 <0.3 0.6 0.3 4375693 

Dissolved Nickel (Ni) ug/l 0.49 0.45 0.02 80.4 48.6 0.1 4375693 

Dissolved Selenium (Se) ug/l 0.24 0.27 0.04 <0.2 <0.2 0.2 4375693 

Dissolved Silicon (Si) ug/L 5150 5040 100 5780 4630 500 4375693 

Dissolved Silver (Ag) ug/L <0.005 <0.005 0.005 <0.03 <0.03 0.03 4375693 

Dissolved Strontium (Sr) ug/L 158 160 0.05 744 1070 0.3 4375693 

Dissolved Thamum {Tl) ug/L <0.002 <0.002 0.002 1.01 0.36 0.01 4375693 

Dissolved Tin (Sn) ugJL <0.01 <0.01 0.01 <0.05 <0.05 0.05 4375693 

Dissolved Titanium (Tl) ugJL <0.5 <0.5 0.5 <3 <3 3 4375693 

Dissolved Uranium (U) ug/L 1.67 1.76 0.002 0.42 3.75 0.01 4375693 

Dlssotved Vanadium (V) ug/L <0.2 <0.2 0.2 <1 <1 1 4375693 

Dissolved Zinc (Zn) ugJl 30.0 (1) 7.9 0.1 21000 534 (1) 0.5 4375693 

Dissolved Zirconium (Zr) ug/l <0.1 <0.1 0.1 <0.5 <0.5 0.5 4375693 

Dissotved Calcium (Ca) mg/L 33.5 34.7 0.05 212 339 0.3 4366866 

Dissolved Magnesium (Mg) mg/L 7.38 7.86 0.05 59.1 80.1 0.3 4366866 

RDL = Reportable Detection Limit 
( 1 ) Dissolved greater than total. Reanalysis yields similar results 
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Maxxam Job #: BOA2990 
Report Date: 2010/11/02 

!juc.c;t-·~ T l tf..,1.nJI• Scfllncoqr. 

OENISON ENVIRONMENTAL. SERVICES 
Client Project#: OCT 20 & 21/10.MONTHLY-FAROSRF 

Sampler lnlUals: NG 

LOW LEVEL DISSOLVED METALS IN WATER (SURFACE) 

r.'18XX8m IU "" t7Ji/ IUTJ KX IU.,MU IUT.IYll 

ISampllng Date 2010110121 2010/10121 2010/10/20 2010/10/20 
13:45 09:36 11:20 10:55 

::oc Number 08324238 08324238 08324238 08324238 
Unit. X3 XJA ROL x' X5P Hill uc: Batch 

Dissolved Potassium (K) mg/L 0.86 0.84 0.05 4.2 6.2 0.3 4366866 

Dissolved Sodium (Na) mg/L 2.51 2.34 0.05 11.8 24.9 0.3 4366866 

Dissolved Sulphur (S) mg/L <10 <10 10 332 421 50 4366866 

RDL = Reponable Detection Limit 
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Ma~am 
Maxxam Job #:. BOA2990 
Report Date: 2010/11/02 

S u t:cc!.-!l Throu qJ J !ic:icnc~ 

OENISON ENVIRONMENTAL. SERVICES 
Client Project#: OCT 20 & 21/10.MONTHLY· FAROSRF 

Sampler Initials: NG 

LOW LEVEL DISSOLVED METALS IN WATER (SURFACE) 

viaxxem II) A}.l.'f..tMI xn: .. n.1,, X93293 
-- - -

X.9>'1.J'-14 

Sampling Date 2010110121 2010110121 2010/10120 2010/10120 
10:30 11:30 09:00 10:40 

:cc Number 08324238 08324238 08324238 08324238 
Unit• X10 X1' X22B RDL ETA COMBINED RDL :IC Batch 

MI1c. lnorg•nlc;a 

Dissolved Hardness (CaC03) mg/L 122 222 709 0.5 4140 0.5 4365964 

Dlaaolved Metlla by ICPMS 

Dlssolved Aluminum (Al) ug/l 2.6 4.0 3.6 0.2 910 20 4375693 

Dissolved Antimony (Sb) ug/l 0.07 0.07 0.27 0.02 <2 2 4375693 

Dis.solved Arsenic (As) ug/l 0.32 0.32 0.14 0.02 21 2 4375693 

Dissolved Barium (Ba) ug/l 53.2 54.8 16.2 0.02 15 2 4375693 

Dissolve<! Beryllium (Be) ug/l <0.01 .qi_o1 0.05 0.01 <1 1 4375693 

Dissolved Bismuth (Bi) ug/L <0.005 <0.005 <0.005 0_005 <:0.5 0.5 4375693 

Dissolved Boron (B) Ug/l <50 <50 <50 50 <5000 5000 4375693 

Dissolved Cadmium (Cd) Ug/L 0.012 0.046 (1) 16.3 0.005 34.6 0.5 4375693 

Dissolved Chromium (Cr) ug/l 0.1 <0.1 <0.1 0.1 <10 10 4375693 
.. -

Dissolved Cobalt (Co) ug/l 0.084 0.961 55.0 0.005 1060 0.5 4375693 

Dissolved Copper (Cu) ug/L 0.42 0.51 (1) 4-77 0.05 41 (I) 5 4375693 

Dissolved Iron (Fe) ug/l 194 220 13 1 1090000 -100 4375693 

Dissolved Lead (Pb) ug/L 0.399 0.498 (1) 0.265 0.005 4_2 0.5 4375693 

Dissolved Lithium (LI) ug/l 4.0 5.2 62.0 0.5 138 50 4375693 
--

Dissolved Manganese (Mn) ug/L 36.9 1360 3100 0.05 89400 5 4375693 

Dissolved Molybdenum (Mo) ug/l 0.57 0.61 0.55 0.05 <5 5 4375693 

Dissolved Nickel (Ni) ug/l 0.53 2.52 138 0.02 966 2 4375693 

Dissolved Selenium (Se) ug/l 0.30 0.31 0.16 0.04 <4 4 4375693 
--

Dissolved Silicon (Sl) ug/L 4900 4730 3650 100 15600 10000 4375693 

Dissolve<! Silver (Ag) ug/L <0.005 0.005 0.021 0.005 0.5 0.5 4375693 

Dissolved Strontium (St) ug/l 158 237 658 0.05 3840 5 4375693 

Dissolved Thallium (Tl) ug/L <0.002 0.003 0.450 0.002 0.3 0_2 4375693 
-· 

Dissolved Tin (Sn) ug/L <0.01 <=0.01 0.02 0.01 <1 1 4375693 

Dissolved Titanium (Ti) ug/l <0.5 <0.5 <0.5 0.5 <50 50 4375693 
.. 

Dissolved Uranium (U) ug/L 1.81 2.30 1.16 0.002 5.1 0.2 4375693 

Dissolved Vanadium (V) ug/L <0.2 '<0.2 <0.2 0.2 <20 20 4375693 

Dissolved Zinc (Zn) ug/l 23.0 23.9 19100 0.1 4nooo 10 4375693 

Dissolved Zirconium (Zr) ug/l <0.1 <0.1 <0.1 0.1 <10 10 4375693 

Dissolved Calcium (Ca) mg/L 35.7 64.9 152 0.05 429 5 4366866 

Dissolved Magnesium (Mg) mg/L 8.06 14.6 802 0.05 745 5 4366866 

RDL "' Reportable Detection Limit 
( 1 ) Dissolved greater than total. Reanalysis yields similar results 
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Ma c<j2am 

Maxxam Job #: BOA2990 
Report Datt: 2010/11/02 

~uccc:s.-; Throug h ~clcncc .. 

OENISON ENVIRONMENTAL SERVICES 
Cllent Project#: OCT 20 & 21/10-MONTHLY· FAROSRF 

Sampler Initials: NG 

LOW LEVEL DISSOLVED METALS IN WATER (SURFACE) 

Maxxam ID Xl:f;j:.!!Jl X9;j292 XQ:f7Q 'i .)(Q~'.)Q4 

Sampfing Date 2010/10121 2010/10121 2010/10120 2010/10/20 
10:30 11:30 09:00 10:40 

COC Number 08324238 08324238 08324238 08324238 
Units X10 X1( Y'J'JA ROT ETA COMBINED RDL oc Batch 

Dissolved Potassium (K) mg/L 0.80 1.47 9.62 0.05 14 5 43M866 

Dissolved Sodium (Na) mg/L 2.28 4.72 20.9 0.05 66 5 4366866 

Dissolved Sulphur (S) mg/L <10 40 265 10 2310 1000 4366866 

RDL = Reportable Detection limit 

Page 10 of 25 

f 

1 

1 

I 

r 

f 

l 



r 

[ 

[ 

\. 

L 

L 

Ma-'fJ2am 

Maxxam Job #: BOA2990 
Report Date: 2010/11102 

DENISON ENVIRONMENTAL SERVICES 
Client Project#: OCT 20 & 21/10.MONTHLY·FAROSRF 

Sampler Initials: NG 

LOW LEVEL DISSOLVED METALS IN WATER (SURFACE) 

Maxxam in Jl!MLYn A>t,)Ll:IO 

Sampling Dale 2010/10120 2010110120 
09:27 11:28 

COC_l':-lumber 08324238 08324238 
Unit• FC~ AOL ADDER POND RDL QC Batch 

Mite. lnoraanlcs 

Dissolved Hardness (CaC03) mg/L 4220 0.5 <0.5 0.5 4365964 

Dl .. olved Metalt by ICPMS 

Dissolved Aluminum (Al) ug/L 32 20 3.6 (1) 0.2 4375693 

Dissolved Antimony (Sb) ug/L <2 2 <0.02 0.02 4375693 

Dissolved ArS&nic (As) ug/L 6 2 <0.02 0.02 4375693 

Dissolved Barium (Ba) ug/L 14 2 0.46 (1) 0.02 4375693 

Dissolved Beryllium (Be) ug/L <1 1 <0.01 0.01 4375693 

Dissolved Bisrnulh (Bi) ug/L <0.5 0.5 <0.005 0.005 4375693 

Dissolved Boron (8) Ug/L <5000 5000 <50 50 4375693 

Dissolved Cadmium (Cd) Ug/L 22.4 0.5 <0.005 K>.005 4375693 

Dissolved Chromium (Cr) ug/L <10 10 <0.1 0.1 4375693 

Dissolved Cobalt (Co) ug/l 903 0.5 0.038 (2) 0.005 4375693 

Dissolved Copper (Cu) ug/L 10 5 0.11 0.05 4375693 

Dissolved Iron (re) ug/L 883000 100 25 (1) 1 4375693 

Dissolved Lead (Pb) ug/L 0.9 0.5 0.537 (1) I0.005 4375693 

Dissolved Lithium (Li) ug/L 127 50 <0.5 0.5 4375693 

Dissolved Manganese (Mn) ug/l 86600 5 4.93 (1) 0.05 4375693 

Dissolved Molybdenum (Mo) ug/l <5 5 <0.05 0.05 4375693 

Dissolved Nickel (Ni) ug/L 810 2 0.10 Pl 0.02 4375693 

Dissolved Selenium (Se) ug/L <4 4 <0.04 0.04 4375693 

Dissolved Smcon (Si) ug/L 12900 10000 <100 100 4375693 

Dissolved Silver (Ag) ug/L <0.5 0.5 <0.005 K>.005 4375693 

Dissolved Strontium (Sr) ug/L 3910 5 0.26 (1) 0.05 4375693 

Dissolved Thallium (Tl) ug/l 0.4 0.2 <0.002 0.002 4375693 

Dissolved Tin (Sn) ug/l <1 1 <0.01 0.01 4375693 

Dissolved Titanium (Ti) ug/L <50 50 <0.5 0.5 4375693 

Dissolved Uranium (U) Ug/L 6.1 0.2 <0.002 0.002 4375693 

Dissolved Vanadium (V) Ug/L <20 20 <0.2 0.2 4375693 

RDL = Reportable Detection Limit 
( 1 ) Dissolved greater than total. Reanalysis yields similar results 
( 2) Duplicate RPO for Co exceeds acceptance criteria. 10% of analytes failure in multielement scan 
is allowed. 
Dissolved greater than total. Reanalysis yields similar results 
( 3) Duplicate RPO ror Ni exceeds acceptance criteria. 10% of analytes failure in multielement scan 
is allowed. 
Dissolved greater than total. Reanalysis yields similar results 

Page 11 of25 



M a"f52am 

Maxxam Job #'. BOA2990 
Report Date: 2010/11102 

Succo !1!9 Through ~c1c-ncc~ 

DENISON ENVIRONMENTAL SERVICES 
Cllent Project#: OCT 20 & 21110-MONTHl.Y-FAROSRF f 
Sampler Initials: NG 

LOW LEVEL DISSOLVED METALS IN WATER (SURFACE) i 
Maxxam ID x1:n:1w!'l -

YU:i:JYtl 

!Sampling Date 2010110120 2010/10120 
09:27 11 :28 

COCNumber 08324238 08324238 
Units FCS-4 RDL A00'"11 PC'lt.in 11n1 nr Batch 

Dissolved Zinc (Zn) ug/l 399000 10 14.8 (1) 0.1 4375693 

Dissolved Zirconium (Zr) ug/L <10 10 ~0.1 0.1 4375693 
/ 

Dissolved Calcium (Ca) mg/L 437 5 0.07 0.05 4366866 

Dissolved Magnesium (Mg) rng/L 760 5 <0.05 0.05 4366866 

Dissolved Potassium (K) mg/L 13 5 <0.05 0.05 4366866 

Dissolved Sodium (Na) mg/L 65 5 <0.05 0.05 4366866 

Dissolved Sulphur (S) mg/l 1990 1000 <10 10 4366866 

ROL =- Reportable Detection Limit 
( 1 ) Dissolved greater than total. Reanalysis ylelds similar results 
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Maxxam Job #: BOA2990 
Report Date: 2010111102 

DENISON ENVIRONMENTAL SERVICES 
CUtnt Projtct #: OCT 20 & 21/10.MONTHL. Y·FAROSRF 

Sampler Initials: NG 

LOW LEVEL TOTAL MSTALS IN WATER (SURFACE) 

Maxxam ID X!-l:o\".IK7 X93:.!tltl ~ -Vli'l'lnl 

Sampling Date 2010/10121 2010/10121 2010/10/20 2010/10/20 
13:45 09:36 11:20 10:55 

"OC Number 08324238 08324238 08324238 08324238 
Un"• x3 ,. .. A RDL X4 X-SP RDL oc Batch 

Calculated Parameters 

!Total Hardness (CeC03) mg/L 112 117 0.5 695 1130 0.5 4366674 

rJ'otal Metala by ICPMS 

Total Aluminum (Al) ug/l 6.5 5.8 0-2 73 9 1 4376465 

Total Antimony (Sb) ug/l 0.06 0.05 0.02 0.6 0.2 0.1 4376465 

Total Arsenic (As) ug/l 0.44 0.42 0.02 0.8 0.5 0.1 4376465 

Total Barium (Ba) ug/l 52.4 55.1 0.02 8.2 20.5 0.1 4376465 

Total Beryllium (Be) ug/L <0.01 <0.01 0.01 0.05 <0.05 0.05 4376465 

Total Bismuth (Bl) ug/L -:0.005 <0.005 0.005 <0.03 <0.03 0.G3 4376465 
---

Total Boron (B) ug/L <50 <50 50 <300 <300 300 4376465 

Total Cadmium (Cd) Ug/L 0.015 0.025 0.005 6.73 0.27 0.03 4376465 

Total Chromium (Cr) ug/L <0.1 <0.1 0.1 <0.5 <0.5 0.5 4376465 

Total Cobalt (Co) ug/L 0.093 0.082 0.005 88.9 36.2 0.03 4376465 

Total Copper (Cu) ug/l 0.52 0.40 0.05 18.2 0.9 0.3 4376465 

To!al Iron (Fe) ug/L 223 168 1 56300 781 5 4376465 

Total Lead (Pb) ug/l 0.862 0.326 0.005 114 2.10 0.03 4376465 

Total Lithium (Li) ug/L 3_5 3.9 0.5 20 30 3 4376465 

Total Menganese (Mn) ug/l 53.3 50.3 0.05 18400 19800 0.3 4376465 

lfotel Molybdenum (Mo) ug/l 0.43 0.50 0.05 <0.3 0.6 0.3 4376465 

Total Nickel (Ni) ug/l 0.54 0.46 0.02 79-2 51.0 0.1 4376465 

Total Selenium (Se) ug/l 0.23 0.28 0.04 <02 <0-2 0.2 4376465 

Total Silicon (Si) ug/L 4910 4600 100 5550 5140 500 4376465 

!Total Silver (Ag) ug/L <0.005 <0.005 0.005 <0.03 <0.03 0.03 4376465 

[Total Strontium (Sr) ug/l 158 163 0.05 765 1100 0.3 4376465 

[Total ThalUum ml ug/l <0.002 <0.002 0.002 1.04 0.34 0.01 4376465 

!Total Tin (Sn) ug/l <0.01 <0.01 0.01 <0,05 <{).05 0.05 4376465 
-- -· ----

Total Titanium (Tl) ug/l <0.5 <0.5 0.5 <3 <3 3 4376465 

ITolal Uranium (U) Ug/L 1.72 1.78 0.002 0.59 3.96 0,01 4376465 
- ·-··- -

[Total Vanadium (V) ug/L <0.2 <0.2 0.2 <1 <1 1 4376465 

!Total Zinc (Zn) ug/l 9.5 8.0 0.1 20500 402 0.5 4376465 

!Total Zirconium (Zr) ug/l <0.1 <0.1 0.1 <0.5 <0.5 0.5 4376465 

!Total Calcium (Ca) mgJL 33.5 34.3 0.05 191 327 0.3 4366867 

!Total Magnesium (Mg) mg/L 6.81 7.63 0.05 52.8 75.7 0.3 4366867 

RDL = Reportable Detection Limit 
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Ma~am 
Maxxam Job #: BOA2990 
Report Datt: 2010111102 

, 
Succ··~so. rhrnuo h Scicn CL-.o l 

DENISON ENVIRONMENTAL SERVICES 
Cllent Project#: OCT 20 & 21/10-MONTHl. Y-FAROSRF 1 
Sampler Initials: NG 

LOW LEVEL TOTAL METALS IN WATER (SURFACE) 

Ma>tXam 10 Al!l.l.llH X93288 X93289 XllJWU 

Sampling Date 2010/10121 2010/10/21 2010/10120 2010110/20 
13:45 09:36 11:20 10:55 

CDC Number 08324238 08324238 08324238 08324238 
Units X3 X3A RDL X.& X5P RDL oc:: Batch 

Tolal Polassium (K) mg/L 0.85 0.86 0.05 4.1 6.3 0.3 4366867 

Total Sodium (Na) mgfl. 2.34 2.29 0.05 10.4 23.4 0.3 4366867 

Total Sulphur (S) mg/l <10 <10 10 313 447 50 4366867 

RDL = Reportable Detection Limit 

{ 

\ 

l 
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Ma~am 
Maxxam Job #: BOA2990 
Report Data: 2010111102 

Maxxam ID 
Sampling Date 

COC Number 

Cal~ul1ted Parametel'9 

Total Hardness (CaC03) 

Total Metal• by ICPMS 

Total Numinum (Al) 

Total Antimony (Sb) 

Totel Arsenic (As) 

Total Barium (Ba) 

Total Beryllium (Be) 

Total Bismuth (Bil 

Total Boron (B) 

Total Cadmium (Cd) 

Total Chromium (Cr) 

Total Cobalt (Co) 

Total Copper (CU') 

Total Iron (Fe) 

Total Lead (Pb) 

Total Lithium (LI) 

Total Manganese (Mn) 

Total Molybdenum (Mo) 

Total Nickel (Ni) 

Total Selenium (Se) 

Total Silicon (SI) 

Total Silver (Ag) 

Total Strontium (Sr) 

Total Thallium (Tl) 

Total Tin (Sn) 

Total Titanium (Ti) 

Total Uranium (U) 

Total Vanadium (V) 

Total Zinc (Zn) 

Total Zirconium (Zr) 

Total Calcium (Ca) 

Total Magnesium (Mg) 

Units 

mgJl 

Ug/L 

ug/L 

ug/l 

ug/l 

ug/l 

ug/L 

ug/l 

ug/l 

Ug/L 

Ug/L 

ug/l 

uglL 

ug!L 

ug!L 

Ug/L 

ug/L 

ug/l 

ug/L 

ug!L 

ug/L 

ug/L 

Ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Ug/L 

mg/L 

mg/L 

RDL = Reportable Detection Limit 

Succ..o~s Th r'" 'U'' .Sclcnco~ 

DENISON ENVIRONMENTAL SeRVICES 
Client Project#: OCT 20 & 21110-MONTHLY..f"AROSRF 

Sampler Initials: NG 

LOW LEVEL TOTAL METALS IN WATER (SURFACE) 

XY:l.llll x1u:.l!·f:l JUML>f .. ""'"'"" 2010/10/21 2010/10121 2010/10120 2010/10/20 
10:30 11:30 09:00 10:40 

08324238 08324238 08324238 08324238 
X10 X14 X22B HUI t:TAC NED RDl oc Batch 

123 228 697 0.5 3600 0.5 4366674 

26.7 4.8 11.7 02 1400 20 4376465 

0.07 0.06 0.27 0.02 <2 2 4376465 

0.47 0.44 0.15 0.02 26 2 4-376465 

56.6 56.1 16.5 0.02 16 2 4376465 

<0.01 <0.01 0.06 0.01 <1 1 4376465 

<0.005 <0.005 <0.005 0.005 <0.5 0.5 4376465 

<50 <50 <50 50 <5000 5000 4376465 

0.027 0.035 16.9 0.005 33.9 0.5 4376465 

0.1 <0.1 <0.1 0.1 11 10 4376465 

0.141 0.910 53.7 I0.005 978 0.5 4376465 

7.23 0.39 s.n 0.05 22 5 4376465 

395 418 153 1 1020000 100 43764&5 

0.801 0.282 0.827 0.005 52.6 0.5 4376465 

4.1 5.1 62.2 0.5 136 50 4376465 

48.1 1390 3120 0.05 90200 5 4376465 

0.57 0.64 0.52 0.05 <5 5 4376465 

0.61 2.45 136 0.02 884 2 4376465 

0.33 0.32 0.15 0.04 <4 4 4376465 

4930 5130 3630 100 15400 10000 4376465 

<0.005 <0.005 0.018 ICl.005 0.5 0.5 4376465 

166 240 669 0,05 3930 5 4376465 

<0.002 0.004 0.448 I0.002 0.4 0.2 4376465 

<0.01 <0.01 <0.01 0.01 <1 1 4376465 

1.0 <0.5 <0.5 0.5 <50 50 4376465 

1.84 2.39 1.19 I0.002 4.8 0.2 4376465 

<0.2 <0.2 <0..2 0.2 <20 20 4376465 

27.1 23.9 19100 0.1 462000 10 4376465 

<0.1 <0.1 <0.1 0.1 <10 10 4376465 

35.3 67.3 149 0.05 388 5 4366867 

8.37 14.5 78.9 0.05 641 5 4366867 
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Maxxam Job #: BOA2990 
Report Date: 2010/11102 

Maxxam ID 
Sampling Date 

COCNumber 

Total Potassium (K) 

Total Sodium (Na) 

Total Sulphur (S) 

Unit. 

mg/l. 

mg/L 

mg/l 

RDL = Reportable Detection Limit 

OENISON ENVIRONMENTAL SERVICES 
Client Project#: OCT 20 & 21/10-MONTHLY-FAROSRF 

Sampler lnlUals: NG 

LOW LEVEL TOTAL METALS IN WATER (SURFACE) J I I 

~!M:.tY1 YY1."JQ"J XHS.l!M ;(93294 
2010/10/21 2010/10121 2010/10/20 2010/10120 

10:30 11:30 09:00 10:40 
08324238 08324238 08324238 08324238 

X10 X14 X22B RDl ETA COMBINED RDL oc Batch 
t 

0.87 1.30 8.54 0.05 12 5 4366867 

2.32 4.67 19.8 0.05 55 5 4366867 l 
<10 41 274 10 2340 1000 4366867 
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M a('{)i.a m 
Maxxam Job #: BOA2990 
Report Oate: 2010/11/02 

5•1t~\."'·'• Tl''Hoiagh Sclonco 

DENISON ENVIRONMENTAL Sl:RVICES 
Client Project#'. OCT 20 & 21110.MONTHLY-FAROSRF 

Sampler Initials: NG 

LOW LEVEL TOTAL METALS IN WATER (SURFACE) 

Maxxam1u 
.. 

AH~LH:I X93296 
Sampling Date 2010/10120 2010/10120 

09:27 11:28 
COC Number 08324238 08324238 

Unit$ f~!lli"' RDL ADDERPONn RDL OC Batch 

Calculated Param1t1rs 

Total Hardness (CaC03) mglL 4440 0.5 <0.5 0.5 4366674 

Total M1tal1 by ICPMS 

Total Aluminum (Al) ug/L 1420 20 0.8 0.2 4376465 

Total Antimony (Sb) Ug/L <2 2 <0.02 0.02 4376465 

Total Arsenic (As) uglL 21 2 <0.02 0.02 4376465 

Total Barium (0a) ug/L 16 2 0.08 0.02 4376465 

Total Beryllium (Be) ug/L 1 1 <0.01 0.01 4376465 

Total Bismuth (Bi) ug/L <0.5 0.5 <0.005 0.005 4376465 

Total Boron (8) ug/L <5000 5000 <50 50 4376465 

Total Cadmium (Cd) ug/l 26.7 0.5 <0.005 0.005 4376465 

Total Chromium (Cr) ug/L <10 10 <0.1 0.1 4376465 

Total Cobalt (Co) Ug/L 963 0.5 0.026 0.005 4376465 

Total Copper (Cu) ug/l 28 5 0.06 0.05 4376465 

Total Iron (Fe) ug!l 973000 100 14 1 4376465 

Total Lead (Pb) ug/l 83.7 0.5 0.103 0.005 4376465 

Total Lithium (Li) Ug/L 151 50 <0.5 0.5 4376465 

Total Manganese (Mn) ug/l 95300 5 3.17 0.05 4376465 

Total Molybdenum (Mo) ug/L <5 5 <0.05 0.05 4376465 

Total Nickel (Ni) ug/L 874 2 0.03 0.02 4376465 

Total Selenium (Se) Ug/l <4 4 <0.04 0.04 4376465 

Total Silicon (Si) ug/l 14400 10000 <100 100 4376465 

Total Silver (Ag) ug/L <0.5 0.5 <0.005 0.005 4376465 

Total Strontium (St) ug/L 4140 5 0.17 0.05 4376465 

Total Thallium (Tl) ug/L 0.5 0.2 <0.002 0.002 4376465 

Total Tin (Sn) ug/l. <1 1 <:0.01 0.01 4376465 

Total rrtenium (Ti) ug/l <50 50 <:0.5 0.5 4376465 

Total Uranium (U) ugJL 7-2 0.2 0.012 0.002 4376465 

Total Vanadium (V) ug/l <20 20 <0.2 0.2 4376465 

Total Zinc (Zn) ug_/l 435000 10 8.2 0.1 4376465 

Total Zirconium (Zr) ug/L <10 10 <0.1 0.1 4376465 

Total Calcium (Ca) rng/L 458 5 <0.05 0.05 4366867 

Total Magnesium (Mg) mg/L 800 5 <0.05 0.05 4366867 

RDL = Reportable Detection Limit 
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' Maxxam Job #: BOA2990 
Report Date: 2010/11102 

OENISON ENVIRONMENTAL SERVICES 
Client Project#: OCT 20 & 21/10-MONTHLY-FAROSRF 1 

Maxxam ID 

Sampler Initials: NG 

LOW LEVEL TOTAL METALS IN WATER (SURFACE) 

xo.1:{'}QI\ X93296 
Sampling Date 2010/10/20 2010/10120 

09:27 11:28 
"OC Number 08324238 08324238 

Units FCS-4 RDl. Anni::RPnNJ'\ DnL 11C B•tch 

Total Potossium (K) mg/l 14 5 <0.05 0.05 4366867 

Total Sodium (No) mg/L 70 5 <;0.05 0.05 4366867 

Total Sulphur (S) mg1L 2480 1000 <:10 10 4366867 

RDL = Reportable Detection Limit 
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Maxxam Job #: BOA2990 
Report Data: 2010/11/02 

General Comments 

Sample X93287-01 : Ion Balance: NC=- Not Calcttlable due to low ion sum[< 3 meqll). 

Sample X9328S.01 : Ion Balance: NC=- Not Celcttlable due to low ion sum[< 3 meq/L]. 

Sample X93291-01 : Ion Balance: NC= Not Calculable due to low Ion sum(< 3 meq/L). 

Sample X93200.01 : Ion Balance: NC= Not Calculable due to low ion sum(< 3 meq/L). 

DENISON ENVIRONMENTAL SERVICES 
Client Pro~#: OCT 20 & 21/10·MONTHLY·FAR.OSRF 

Sampler lnlHals: NG 

r RSSUL TS OF CHEMICAL ANALYSES OF SURJIACE Commenta 

Sample X93287-02 Turbidity: Sample received past method-specified hold Ume. 

Sample X93288-02 Turbidity: Sample received past method-specified hold Ume. 

Sample X93291-02 Turbidity: Sample received past method-specified hold time. 

Sample X93292-02 Turbidity: Sample received past method-specified hold time. 

LOW LEVEL. DISSOLVED METALS IN WATER (SURFACE) Comments 

Sample X93289-04 Elements by ICPMS Low Level (dissolved): ROL raised due to sample matrix interference. 

Sample X93290-04 Elements by ICPMS Low Level (dissolved): ROL raised due to sample matrix interference. 

Sample X93294-04 Elements by ICPMS Low Level (dissolved): RDL raised due to sample matrix interference. 

Sample X93295-04 Elemenls by ICPMS Low Level (di.ssolved): RDL raised due to sample matrix interference. 

LOW LEVEL TOTAL METALS IN WATER (SURFACE) Comment• 

l Sample X93289-03 Elements by ICPMS Low Level {total): RDL raised due to sample matrix Interference. 

Sample X93290-03 Elements by ICPMS Low Level {total): ROL raised due to sample matrix Interference. 

) Sample X93294-03 Elements by ICPMS Low Level {total): RDL raised due to sample matrix Interference. 

Sample X9329S.03 Elements by ICPMS Low Level {total): ROL raised due to sample matrix Interference. 

Reaults relate onlv to th• ltema tested. 

l 
L 

L 

Page 19 0125 



Ma&am 

QNQC 
Batch 
Num lnil QCTvoe 

4370122 AD5 Matrix Spike 
[X93292-05) 
Spiked Blank 
Method Blank 
RPO [X93292-05l 

4370123 ADS Matrix Spike 
Spiked Blank 
Method Blank 
RPO 

4370353 SF1 Matrix Spike 
Spiked Blank 
Method Blank 
RPO 

4370967 NS6 Spiked Blank 
MelhOCI Blank 
RPO [X93288-02] 

4371790 MM3 Spiked Blank 
Method Blank 
RPO [X93293-02) 

4371807 MM3 Matrix Spike 
Spiked Blank 
MethO<'.l Blank 

RPO (X93293.02) 

4372438 TM8 Spiked Blank 
Method Blank 

4372442 TM8 Matrix Spike 
Spiked Blank 
Method Blank 
RPO 

4372818 IC4 Matrix Spike 
Spiked Blank 
Method Blank 
RPO [X93287 -02) 

4372843 IC4 Matrix Spike 
Spiked Blank 
Method Blank 
RPO [X93287 -02) 

4373782 KCG Matrix Spike 
Spiked Blank 
Method Blank 
RPO 

4373795 KCG Matrix Spike 
Spiked Blank 
Method Blank 
RPO [X93287-02) 

4373971 SF1 Matrix Spike 
Spiked Blank 

DENISON ENVIRONMENTAL SERVICES 
Attention: Jay Cherian 
Client Projeet #:OCT 20 & 21/10-MONTHLY-FAROSRF 
P.O.#: 
Site Reference: 

Quality Assurance Report 
Maxxam Job Number: VBOA2990 

Date 
Analyzed 

Parameter vvvvlmmtdd Value Recoverv UnitS QC LimitS 

Total Organic Carbon (C) 2010110126 113 % 80-120 
To1al Organic Carbon (Cl 2010/10126 107 % 80 - 120 
Total Organic Carbon (C) 2010110126 <0.5 mgJL 
To1al Organic Carbon (C) 2010110126 NC % 20 
Dissolved Organic Carbon (C) 2010/10126 NC % 80 · 120 
Dissolved Organic Carbon (C) 2010110126 107 % 80-120 
Dissolved Organic Carbon (C) 2010/10/26 <0.5 mgll 
Dissolved Organic Carbon (C) 2010/10126 0.07 % 20 
Ammonia (N) 2010/10/26 NC ~~ 80 · 120 
Ammonia (N) 2010/10/26 102 % 80- 120 
Ammonia (N) 2010/10/26 <0.005 mg/L 
Ammonia (N) 2010/10/26 0.3 % 20 
Turbidity 2010/10126 99 % 80-120 
Turbidity 2010/10/26 <0.1 NTU 
Turbidity 2010110126 0.3 % 20 
Conductivity 2010/10/26 100 % 80 · 120 
Conductivity 2010/10/26 <1 uS/cm 
Conductivity 2010/10126 0 % 20 
Alkalinity (Total as CaC03) 2010/10/26 NC % 80 . 120 
Alkalinity (Total as CaC03) 2010/10/26 100 % 80 . 120 
Alkalinity (Total as CaC03) 2010/10/26 <0.5 mgll 
Alkalinity (PP as CaC03) 2010/10/26 <0.5 mg/L 
Bicarbonate (HC03) 2010/10/26 <0.5 mg/L 
Carbonate (C03) 2010/10126 <0.5 mg/L 
Hydroxide (OH) 2010/10/26 <0.5 mgll 
Alkalinity (Total as CaC03) 2010/10126 1.3 % 20 
Alkalinity (PP as CaC03) 2010/10/26 NC % 20 
Bicarbonate (HC03) 2010/10126 1.3 % 20 
Carbonate (C03) 2010/10/26 NC % 20 
Hydroxide (OH) 2010/10126 NC % 20 
Total Suspended Solids 2010110126 101 % 80- 120 
Total Suspended Solids 2010/10126 ..:;1 mg/L 
Total Dissolved Solids 2010110127 94 % 80-120 
Total Dissolved Solids 2010/10127 94 % 80 - 120 
Total Dissolved Solids 2010/10127 <10 mg!L 
Total Dissolved Solids 2010/10127 0 o/o 20 
Nitrate plus Nitrite (N) 2010/10/26 103 % 80-120 
Nitrate plus Nitrite (N) 2010/10126 103 % 80 - 120 
Nitrate plus Nitrite (N) 2010/10126 <0.02 mg!L 
Nitrate plus Nitrite (N) 2010110126 NC (1) % 25 
Nitrite (NJ 2010/10126 99 % 80 - 120 
Nitrlte(N) 2010/10126 97 0 ' 

l o 80 . 120 
Nitrite (N) 2010/10126 <0.005 mg/L 
Nitrite (N) 2010/10/26 NC (1) % 20 
Dissolved Ctitotide (Cl) 2010/10126 103 ~'o 80. 120 
Dissolved Chloride (Cl) 2010/10/26 94 % 80 • 120 
Dis5alved Chloride {Cl) 2010110/26 <0.5 mg/L 
Dissolved Chloride (Cl) 2010/10/26 NC o/o 20 
Dissolved Sulphate ($04) 2010110/26 NC % 80 . 120 
Dissolved Sulphate (S04) 2010/10/26 93 ~~ 80 . 120 
Dissolved Sulphate (S04) 2010110126 <0.5 mg!L 
Dissolved Sulpha1e (S04) 2010/10/26 0.1 ~~ 20 
Ammonia (N) 2010110127 116 % 80 - 120 
Ammonia (N) 2010/10/27 100 % 80-120 
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CA/QC 
Batch 
Num lnlt 

4373971 SF1 

4375693 AA1 

QCTvDQ 
Melhod Blank 
RPO ()(93295-05] 
Matrix Spike 
(X93296·041 

Spiked Blank 

Method Blank 

~·Jt I,.(• •• n uouqh 5ctoncu 

DENISON ENVIRONMENTAL SERVICES 
Attention: Jay Cherian 
Client Project#: OCT 20 & 21110-MONTHLY-FAROSRF 
P.O. #: 
Sita Reference: 

Quality Assurance Report (Continued) 
Maxxam Job Number: VBOA2990 

Date 
AnalyZed 

Parameter WW/rnm/dd Value Recoverv Units QC Limits 
Ammonia (N) 2010/10127 <0.005 mg/L 
Ammonia (N) 2010/10127 2..1 % 20 

Dissolved Arsenic (As) 2010/10/30 91 % 80-120 
Dissolved Beryllium (Be) 2010/10/30 98 o/o 80 - 120 
Dissolved Cadmium (Cd) 2010110130 103 ~'<» 80 -120 
Dissolved Chromium (Cr) 2010/10/30 95 % 80 - 120 
Dis.solved Cobalt (Co) 2010110/30 96 o/o 80 .120 
Dissolved Copper (Cu) 2010/10/30 97 % 80-120 
Dissolved Lead (Pb) 2010/10/30 102 % 80 .120 
Dissolved Lithium (LI) 2010/10/30 99 '~ 80 - 120 
Dissolved Nickel (Ni) 2010/10/30 97 % 80 -120 
Dissolved Selenium (Se) 2010/10/30 101 % 80 • 120 
Dissolved Uranium (U) 2010/10/30 104 '~ 80 -120 
Dissolved Vanadium (V) 2010/10/30 90 % 80 · 120 
Dissolved Zinc (Zn) 2010/10/30 NC % 80. 120 
Dissolved Arsenic (As) 2010/10/30 96 % 80 .120 
Dissolved Beryllium (Be) 2010/10/30 100 % 80. 120 
Dissolved Cadmium (Cd) 2010110130 103 % 80. 120 
Dissolved Chromium (Cr) 2010/10/30 96 % 80-120 
Dissolved Cobalt (Co) 2010110/30 99 % 80. 120 
Dissolved Copper (Cu) 2010110/30 96 % 80-120 
Dissolved Lead (Pb) 2010/10/30 104 % 80. 120 
Dissolved Lithium (Li) 2010/10/30 104 % 80-120 
Dissolved Nickel (NI) 2010/10/30 95 % 80 .120 
Dissolved Selenium (Se) 2010/10/30 105 % 80- 120 
Dissolved Uranium (U) 2010/10/30 109 % 80 -120 
Dissolved Vanadium (V) 2010/10/30 90 

°'. 
80- 120 

Dissolved Zinc (Zn) 2010/10/30 97 % 80 .120 
Dissolved Aluminum (Al) 2010110/30 <02 ug/l 
Dissolved Antimony (Sb) 2010/10/30 <0.02 ug/L 
Dissolved Arsenic (As) 2010/10/30 <0.02 ug/L 
Dissolved Barium (Ba) 2010/10/30 <0.02 ug/L 
Dissolved Beryllium (Be) 2010110/30 <0.01 ug/L 
Dissolved Bismuth (Bi) 2010/10/30 <0.005 ug/l 
Dissolved Boron (8) 2010/10/30 <50 ug/L 
Dissolved Cadmium (Cd) 2010/10/30 <0.005 ug/L 
Dis.solved Chromium (Cr) 2010/10/30 <0.1 ug/L 
Dissolved Cobalt (Co) 2010/10/30 <0.005 ug/L 
Dissolved Copper (Cu) 2010/10130 <0.05 ug/L 
Dissolved Iron (Fe) 2010/10/30 <1 ug/L 
Dissolved Lead (Pb) 2010/10/30 <0.005 ug/L 
Dissolved Lithium (LI) 2010/10/30 <0.5 ug/L 
Dissolved Manganese (Mn) 2010110/30 <0.05 ug/L 
Dissolved Molybdenum (Mo) 2010/10/30 <0.05 ug/L 
Dissolved Nickel (Ni) 2010/10/30 <0.02 ug/L 
Dissolved Selenium (Se) 2010/10/30 <0.04 ug/L 
Dissolved Silicon (Si) 2010/10130 <100 ug/L 
Dissolved Silver (Ag) 2010/10/30 <0.005 ug/L 
Dissolved Strontium (Sr) 2010110/30 <0.05 ug/L 
Dissolved Thallium (Tl) 2010/10/30 <0.002 ug/L 
Dissolved Tin (Sn) 2010/10130 <0.01 ug/l 
Dissolved Titanium (Tl) 2010/10/30 <0.5 ug/L 
Dissolved Uranium (U) 2010/10/30 <0.002 ug/L 
Dissolved Vanadium (V) 2010/10/30 <0.2 ug/L 

Maxxam~ ~ CClpOtaliOn Ola M:lloolm Analyllc:a Bumaby; 4400 Canada Wzt VSG 11<5 T~) 734-7278 Fa(604) 731-:l.386 
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ONQC 
Batch 
Num lnil QCTvoe 

4375693 M1 Meltiod Blank 

RPO [X93296-04) 

4376465 AA1 Matrix Spike 

Spiked Blank 

DENISON ENVIRONMENTAL SERVICES 
Attention: Jay Cherian 
Client Project#: OCT 20 & 21/10-MONTHLY-FAROSRF 
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued) 
M~m Job Number. VBOA2990 

Date 
Analyzed 

Parameter vvvv/rnm/dd Value Recoverv UnitS QC Limits 
Dissolved Zinc (Zn) 2010/10/30 <0.1 ug/L 
Dissolved Zirconium (Zr) 2010/10/30 <0.1 ug/l 
Dissolved Aluminum (Al) 2010/10/30 5.9 OI 

, 0 20 
Dissolved Antimony (Sb) 2010/10/30 NC % 20 
Dissolved Arsenic (As) 2010/10/30 NC % 20 
Dissolved Barium (Ba) 2010/10/30 0.8 % 20 
Dissolved Beryllium (Be) 2010/10130 NC o/o 20 
Dissolved Bismuth (Bi) 2010/10/30 NC o/o 20 
Dissolved Boron (B) 2010110130 NC 1% 20 
Dissolved Cadmium {Cd) 2010/10/30 NC % 20 
Dissolved Chromium (Cr) 2010110130 NC o,o 20 
Dissolved Cobalt (Co) 2010/10/30 23.6 C2) % 20 
Dissolved Copper {Cu) 2010/10/30 NC % 20 
Dissolved Iron {Fe) 2010110/30 2.5 % 20 
Dissolved Lead (Pb) 2010/10130 0.9 % 20 
Dissolved Lithium (Li) 2010/10130 NC 0' 

JO 20 
Dissolved Manganese (Mn) 2010/10/30 2.1 % 20 
Dissolved Molybdenum (Mo) 2010110/30 NC o/o 20 
Dissolved Nickel (NI) 2010/10/30 NC % 20. 
Dissolved Selenium (Se) 2010/10/30 NC % 20 
Dissolved Silicon (Si) 2010/10/30 NC % 20 
Dissolved Silver (Ag) 2010/10/30 NC % 20 
Dissolved StronUum (Sr) 2010/10/30 6.7 % 20 
Dissolved Thallium (Tl) 2010/10/30 NC % 20 
Dissolved l1n (Sn) 2010/10/30 NC % 20 
Dissolved Titanium (Ti) 2010/10/30 NC % 20 
Dissolved Unmium (U) 2010/10/30 NC % 20 
Dissolved vanadium (V) 2010/10/30 NC % 20 
Dissolved Zinc (Zn) 2010/10/30 1.8 % 20 
Dissolved Zirconium (Zr) 2010/10/30 NC % 20 
Total Arsenic (As) 2010/10130 105 % 80 . 120 
Total Beryllium (Be) 2010/10130 109 % 80 . 120 
Total Cadmium (Cd) 2010/10/30 110 % 80 . 120 
Total Chromium (Cr) 2010110130 100 ~{, 80-120 
Totsl Cobalt (Co) 2010/10/30 101 o/o 80 . 120 
Tola! Copper (Cu) 2010110130 80 % 80.120 
Total Lead (Pb) 2010/10/30 104 % 80 - 120 
Total Lithium (Li) 2010/10130 104 Ofo 80.120 
Total Nickel (Ni) 2010/10/30 101 o/jJ 80 • 120 
Total Selenium (Se) 2010110130 110 % 80. 120 
Tolal Uranium (U) 2010/10130 113 ,~ 80-120 
Total Vanadium (V) 2010/10130 99 DI 

, 0 80-120 
Tolal Zinc (Zn) 2010/10/30 NC % 80 - 120 
Tolal Arsenic (As) 2010110130 105 % 80 .120 
Total Beryllium (Be) 2010/10130 101 % 80 - 120 
Total Cadmium (Cd) 2010/10/30 104 % 80 • 120 
Tolal Chromium (Cr) 2010/10/30 96 '~ 80 - 120 
Total Cobalt (Co) 2010/10130 103 ,, 80 .120 
Tolal Copper (Cu) 2010/10/30 102 o/o 80 . 120 
Total Lead (Pb) 2010/10/30 104 ,0 80 .120 
Tola! Lilllium (Li) 2010/10/30 103 o/o 80. 120 
Total Nickel (Ni) 2010/10130 103 % 80. 120 
Total Selenium (Se) 2010/10/30 105 % 80 . 120 
Total Uranium (U) 2010110130 108 0 , 

IO 80 .120 
Tolal Vanadium (V) 2010/10/30 96 % 80 - 120 
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QA/QC 
Batch 
Num lnit QCTvD8 

4376465 M1 Spiked Blank 
Method Blenk 

RPO 

DENISON ENVIRONMENTAL SERVICES 
Attention: Jay Cherian 
Clltnt Project#: OCT 20 & 21/10-MONTHLY·FAROSRF 
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued) 
Maxxam Job Number: VBOA2990 

Date 
Analyzed 

Parameter YYVY/mm/dd Value Recoverv Units QC Limits 
Total Zinc (Zn) 2010/10/30 107 % 80 -120 
Totel Aluminum (Al) 2010/10/30 <0.2 ug/l 
Total Antimony (Sb) 2010/10/30 <0.02 ug!L 
Total Arsenic (As) 2010/10130 <0.02 ug/l 
Total Barium (Ba) 2010/10/30 <0.02 ug/L 
Total Beryllium (Be) 2010/10/30 <0.01 ug/L 
Total Bismuth (Bi) 2010/10/30 <0.005 ug/l. 
Total Boron (B) 2010/10/30 <50 ug/L 
Total Cadmium (Cd) 2010/10/30 <0.005 ug/L 
Tolal Chromium (Cr) 2010/10/30 <0.1 ug/L 
Total Cobalt (Co) 2010/10130 <0.005 ug/L 
Total Copper (Cu) 2010/10/30 <0.05 ug/L 
Total Iron (Fe) 2010/10/30 <I ug/L 
Total Lead (Pb) 2010/10/30 <0.005 ug/L 
Total Lithium (Li) 2010/10/30 <0.5 ug/L 
Total Manganese (Mn) 2010/10/30 <0.05 Ug!L 
Total Molybdenum (Mo) 2010/10/30 <0.05 ug/L 
Total Nickel (NQ 2010/10/30 <0.02 ug/L 
Total Selenium (Se) 2010/10/30 <0.04 ug/L 
Total Silicon (Si) 2010/10130 <100 ug/L 
Total Silver (Ag) 2010/10/30 <0.005 ug/L 
Totel Strontium (Sr) 2010/10/30 <0.05 ug/L 
Total Thallium (Tl) 2010/10/30 <0.002 ug/L 
Total Tin (Sn) 2010110/30 <0.01 ug/l 
Total Titanium ml 2010/10/30 <0.5 ug/l 
Totel Uranium (U) 2010/10/30 <0.002 ug/L 
Total Vanadium (V) 2010/10/30 <0.2 ug/l 
Tote! Zinc (Zn) 2010/10/30 <0.1 ug/l 
Total Zirconium (Zr) 2010/10/30 <0.1 ug/L 
Totel Aluminum (Al) 2010/10/30 2.6 % 20 
Total Antimony (Sb) 2010/10/30 NC % 20 
Total Arsenic (As) 2010/10/30 9.1 % 20 
Total Barium (Ba) 2010/10/30 0.7 % 20 
Total Beryllium (Be) 2010/10/30 NC % 20 
Total Bismuth (Bi) 2010/10/30 NC % 20 
Total Boron (B) 2010/10/30 NC % 20 
Total Cadmium (Cd) 2010/10/30 NC % 20 
Total Chromium (Cr) 2010/10/30 NC % 20 
Totel Cobalt (Co) 2010/10/30 14.5 % 20 
Total Copper (Cu) 2010/10/30 3.4 % 20 
Total Iron (Fe) 2010/10130 1.3 % 20 
Total Lead (Pb) 2010/10/30 4.1 % 20 
Total Lithium (Li) 2010/10/30 6.1 % 20 
Total Manganese (Mn) 2010/10/30 1.8 % 20 
Total Molybdenum (Mo) 2010/10130 1.5 % 20 
Total Nickel (Ni) 2010/10/30 13.3 % 20 
Total Selenium (Se) 2010/10/30 2.4 % 20 
Total Silicon (Si) 2010/10/30 6.6 % 20 
Total Sliver (Ag) 2010/10/30 NC % 20 
Total Strontium (Sr) 2010/10/30 0.9 % 20 
Total Thallium (Tl) 2010/10/30 NC ~~ 20 
Total Tin (Sn) 2010/10/30 NC % 20 
Total Titanium m> 2010/10130 NC % 20 
Total Uranium (U) 2010/10/30 0.5 % 20 
Total Vanadium (V) 2010/10/30 NC % 20 
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OENISON ENVIRONMENTAL SERVICES 
Attention: Jay Chertan 
Client Project#: OCT 20 & 21/10-MONTHLY-FAROSRF 
P.O.#: 

ONOC 
Batch 
Num lnit QC Tvoe 

4376465 AA1 RPO 

43785n KCG Matrix Spike 
Spiked Blank 
Method Blank 
RPO 

4385579 BB3 Matrix Spike 
Spiked Blank 
Method Blank 
RPO 

4385585 883 Matrix Spike 
Spiked Blank 
Method Blank 
RPO 

Site Reference: 

Quality Assurance Report (Continued) 
Maxxam Job Number: VBOA2990 

Date 
Analyzed 

Parameter ww/mm/dd 
Total Zinc (Zn) 2010110/30 
Total Zirconium (Zr) 2010110/30 
Dissolved Sulphate (S04) 2010110127 
Dissolved Sulphate (S04) 2010/10127 
Dissolved Sulphate (S04) 2010110127 
Dissolved Sulphate (S04) 2010/10127 
Dissolved Chloride (Cl) 2010/10129 
Dissolved Chloride (Cl) 2010110129 
Dissolved Chloride (Cl) 2010110/29 
Dissolved Chloride (Cl) 2010110129 
Dissolved Sulphate (S04) 2010/10129 
Dissolved Sulphate (S04) 2010110129 
Dissolved Sulphate (S04) 2010/10129 
Dissolved Sulohate CS04l 2010/10129 

Value 
4.6 
NC 

<0.5 
NC '3) 

<0.5 
10.4 

<0.5 
0.5 

Recoverv 

NC 
100 

99 
98 

NC 
95 

Dupficate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement 

Units 
% 
% 
% 
% 

mgJL 
% ,. 
% 

mg/I.. 
% 
% 
% 

mg/l 
% 

Matrtx Spike: A sample to which a known amount of the analyte of interest has been added. Osed 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 identity laboratory contamination. 

QC Limits 
20 
20 

80 -120 
80 .120 

20 
80 -120 
80 - 120 

20 
80. 120 
80. 120 

20 

NC (Matrtx 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 (RPO): The RPO was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a 
reliable calculation. 
( 1 ) Samples amved to laboratory past recommended hold time. 
( 2 ) RecovefY or RPO for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria. 
( 3 ) Detection limits raised due to matrix interference 
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