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Vangorda Creek and Grum West Dump Surface Water Investigations

Background

The following is the result of an assignment from Dan Mackie and Leslie Gormm. The investigators
wanted to do two surface water surveys; one along Vangorda Creek below the Vangorda Pit and a
second on the west side of the Grum Dump. On October 1, 2009 the surface water surveys ware
conducted at both flow pathways. Water quality results for the suite of parameters including low-
level metals, major ions and physical parameters are included below and digital copies have been
forwarded to Dan Mackie and Leslie Gomm. A slight increase in zinc and S04 was detected along
the Vangorda Creek pathway. Below the west lobe of the Grum Dump very low zinc values were
detected although there was presentation of 504 and elevated conductivity. All waters were slightly
alkaline.

L.E.S. handled all shipping and receiving; all samples were analyzed and reported by Maxxam
Analytics Inc. in Maxxam A956077.

Task One — Reconnaissance

In August 2009 a brief reconnaissance was done below the toe of the Grum West Dump. The result
was that the drainages indicated on the map were dry as far as we walked (about 300 m
downstream of the Grum West Dump). On the same day a brief reconnaissance of potential sample
sites along Vangorda Creek was conducted to plan access to the proposed sample sites. There
were no obstacles observed to collection of any of the proposed samples, although the area below
the west lobe of the Grum Dump looked very dry.

Task Two - Survey
Grum West

The area downstream of the West lobe of the Grum Dump was surveyed on October 1, 2009. We
walked to all of the proposed sample sites along all of the indicated pathway. Starting at SRK 2009
wells (GD1301) we walked past site B, which was dry with no sign of flowing water this season. The
confluence of A and B was dry with no sign of any flowing water or seasonal flowing water in either
A or B channels (these are better described as topographic lows which may contain spring run-off
and possibly extreme rainfall event flows only). The site C was found to be dry, and there was no
sign of any fributary entering from the south at D. A significant seep was encountered near site D.
The seep, sampled as G-1, was just upstream of a marshy pond which flowed into a confined
channel through thick willow/sedges flowing towards site F. This area contained two open grassy
areas with the channel flowing in a band of willows. The site E was inspected and found to be dry
with no sign of channelized flow, although there was a topographic low to the west. The second
sample G-2 was callected downstream of site E; in fact the site was close to the proposed site F.
The channel began to display signs of continuously flowing water and the gradient increased. There
were no other contributing surface water flows along the west Grum Dump pathway. In-situ
measurements of pH, Conductivity and temperature were taken along with water samples.

Vangorda Creek

All of the proposed sample sites A through F were visited more or less where indicated on Figure 1
below. Discharge was measured at four of the sites using a Price mini meter meter. In-situ
measurements of pH, Conductivity and Temperature were taken with freshly calibrated instruments.
Every station was sampled in accordance with standard operating procedure including field filtration
for dissolved metals. QA/QC included one field blank for the sampling event.

Site A was situated near the corrugated metal pipe under the haul road. Discharge measurement
not possible due to steep grade and rapids.

Site B was about 100 m downstream of A and due north of the Little Creek pond.

Site C was in between the Moose pond and Little Creek pond.

Site D was downstream of the SRK06-08 and 09 wells downstream of Moose Pond and just
upstream of the confluence of Tributary A.

Site E was just downstream of Tributary A

Site F was accessed from SRK05-07 and was taken downstream of Sweet Creek.
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Table 1 - summary of in-situ measurements

[Time | Station UTMmN UTMmE | Field | T'C | Cond | QmYs
Nad 27 pH

14:00 | Vangorda A 593634 | 6903253 [7.52 |24 | 111 |nm ;‘;:;g,‘;“‘"t of emp, no Q
14:30 | Vangorda B 503345 | 6903098 |7.46 |25 | 118 |o0.39s | Steis north of Litfle Creek pond
1315 |VangordaC | 593301 | 6903030 |7.48 |26 | 120 |0do3 | e s Petween litie creek and
16:45 | Vangorda D na 758 |29 | 197 |0.399 g'r*:;:#lﬂs; Stg?_;reAam of Grum
16:00 | VangordaE | 592012 6902309 |78 |29 | 207 |nm fg:ﬂ'jgﬁ:ﬁ?r‘;‘;'ﬂ;“;‘“ °f_
1630 |VangordaF | 502568 | 6902247 |7.70 |27 | 267 | 0443 |[Coessediom SRS 07, sie
18:00 | Grum West G-1 | 590928 | 6904219 | 7.68 | 1.6 | 1750 Il e i
19:00 | Grum West G-2 | 500692 | 6904332 | 7.75 | 1.9 | 1280 |2 | Channel staris o show signs of

- -

Site B

p -
o, Tel

Grum west channel aar E

%

.

Grum west slt 2 near
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Sampler Initials: KN
RESULTS OF CHEMICAL ANALYSES OF WATER

Iﬂm [a] L ARLTA) iR ]
Samping Dale 20091001 200901001
1400 14:30
Unita | VANGORDA Fc Balch | VANGORDA Iu_m. 5C Baten
CREEK A CREEK B
[Misc. inorganics ]
aciaity [pH 4.3) moL <08 3482973 <0.5 0.5 |as8297s
aciaity (pH 8.3) Mgl [ 1482978 14 0.5 |us2g7E
rarmige (Br) mgL <04 3482728 0.4 04 |usamae
Fuaride (7} mgiL paz 3430002 0.07 [0.01 |22e0002
Preparation
Fitar and HMNO3 Preservalion NA FIELD OMNSITE FIELD WA |ONSITE
[Misc. Inorganics
ajkalinity (Tofai 38 CaC0Y) | mgL 28 3488943 1% 0.5 |2286543
Alkalinity (PP 38 C3C03) mgiL «0.5 3488943 «D.8 D8 |1288543
Bicarborate (HCO3) mgiL 3 1488943 a2 02 |az28543
Carbonate (CO3) mgL 035 3435043 =05 02 |ase6943
Fydroxide [OH) Mgl <05 3438943 =05 D5 |3286343
Anlons
[Dissotea Supnats (504) mgL 28 3485228 23 0.E [282833
[Ciesotved Cnionde (C1) mgL 0t 485827 12 0.5 [2e2132
IPhysical Properties
Conductity usem 114 3488041 118 1 [1asee41
leH JeH uriss 78 3438020 75 2486639
ROL = Reportatis Datection Limi
Sampler Initals: KN
RESULTS OF CHEMICAL ANALYSES OF WATER
[s] Fisais LREEY] Biser
Sampirg Date 20091001 2009/10/01 2003106701
13:15 15:45 1800
Units | VANGORDA VANGORDA VANGORDA |RDL [2C Batch
CREEKC CREEKD CREEKE
Miac. inorganics
aciaity (pH 4.5) mgL 0.5 -0.5 ‘0,8 08 |asezgye
laciaity (pH B.3) mgiL 18 20 1£ 0.5 [a82378
Bromide (Br) mgL <04 <04 <04 (04 325738
[Fuzrize 7} mgL 0.07 0.07 oqr 0.01 |3280002
Preparsiion
Fiter 3nd HNO3 Fresarvalion | A/A FIZLD FIELD FIELD NiA |ONSITE
|Mige. Inorganica
lalaninity (Total 36 ¢aC03) | mgL 28 ) a7 o2 |asmss43
Alkaiinity (PP a5 CaCO3) mglL <05 0.3 =05 |05 |485943
Bicarconals (HCG3) matL a4 a3 45 05 |a4ms3s3
Carmenase (COY) maL <08 -05 0.8 0.5 3488323
Feyaroxioe [OH) maL .5 0.5 <08 [T
Anions B B -
Cizzonea Sulphate (S04) mglL 31 5 £ 05 |3482853
Dissorvad Chignde (C1) mgL 05 <15 <05 0.5 |3282132
Phyalcal Proparties
Carauctvity usiem 127 157 209 1 |aass5ds
3] |eH Ui 18 77 7.8 2284339
IRSL = Reportasie Detection Limtt




Vangorda Creek and Grum West Dump Surface Water Investigations

Sampler Inita’s: KN
RESULTS OF CHEMICAL ANALYSES OF WATER
2] B, A7)
Samping Datk 20091001 200310101
1510 13:00
e T |ﬁ|acm
CREEK F WEST DUMP
i FLOW G-
[Mise. inargantca
Aciay (pH 4.%) mglL 0.5 0.5 <03 0.5 [24a2975
Aciay (pH 8.3) mgiL 1.4 0.8 152 05 |3482973
[Bromice (Bn) marL <04 0.4 «04 D4 |2485T25
[Furie (F) T 0.07 001 012 .01 | 2aaconz
|Praparation - :
Fizar and =NO3 Prasarvaton | WA FIELD NiA FIELD wia |onse
[misc. inorganics
Ay (Totar s Caco3) | mol 21 05 3 05 |2asesdn
Aaiiny (PP 3s Caco3) mgiL. <05 a5 -05 05 |2ane94n
Blearbznate (HCO3) mglL 50 05 260 05 |2488043
Cartonate (CO3) mglL <05 05 =05 05 |2488043
Hyaroxics (OH) mglL <03 05 =03 05 |2436943
Anions
[Dissolved Suiphate (304) | mol [ 05 &80 s |1232583
Dissalved Chicnios (CN) mai <05 05 1.0 05 |maazizz
[Pnysical propertias __
Conduaiiviy uS/cm N 1 1760 1 |2aseadd
= Unils 78 2.0 1136939
RDL = Reportatie Datecticn Limit
h Sampler Initais: KN
RESULTS OF CHEMICAL ANALYSES OF WATER
W =) 6] REEELH]
ing Daie 20091001
18:30
COG Numbsf
Units GRUM ADL| FELD [RDL
WEST DUMP I— BLANK
FLOW G-2
|mise. inorganica
Acimty (pH 4.5) mel =05 [ 03 0.5 | 243975
aciaity (pH 8.3) miL 52 05 <05 05 |aaazm7s
[Bremige (Bn) gL <04 04 =D& 0.2 [2a88728
[Pucrice (7 melL 0.12 oot | <oor ot [2emc002
|preparation
Fiter ang BNO3 Preservaton | WA FELD WA | FIELD  |wa |ONSTE
[matse, inorganics =
Allalnity (Total as Cac0d) | moil 270 0s 17 05 |228343
|Alkairity (P 35 CaCo3) mgil <05 DS =05 05 |2am6943
Bicarnonale (=CO3) mgil. 30 0s 20 05 |aezmn
Carmonate (CO3) mgiL 0.5 0z <05 05 2428343
Hyarsxice (OH) - meL =05 0.5 =05 05 [2i28943
Anions
Dissolved Suprale (5C4) mg'L 450 3 =03 0.3 | 432583
Dissolvad Chicride (C1) mgiL 12 0.8 <03 05 |1a82132
Phiysical Propariies !
Conductiity uSicm 1250 1 1 1 a8
le= Unts 8.1 i 52 1426939
lim = Reportanie Dalection Limi
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Sampler [nitais: KN
LOW LEVEL DISSOLVED METALS - WATER (WATER)

) RREETE) AEETE] L AERTE]

Samping Daie Z003/10/01 200810001 0311001
~ 14:00 1430 1318
oC N b
Units | VANGORDA | VANGORDA | VANGORDA EFc Baich
CREEK A CREEK B CREEK C
iac. Inorganica

Dissalvad Haroness {CaC03) |mgL 508 838 553 05 |7a7s
Dissolvad Malals by ICPMS
[Dissalved Aluminum (AD) ugL 163 I 14.14 02 |a828%2
Cussalved Antimary (56} g 0.04 Dod 004|002 |24828%2
Disalved Arsentc (As) Lgi 0.17 [F] 0.3 0.02 |3482552
Dissalved Banum (3a) gL 245 255 250 0,02 |2482552
Dissalved Banilium (B2) gL <201 <0.01 <0.01 001 |3482882
Dissalved Bismusn (B1) gL <0005 a.006 -0.008 ot [1:e2s82
Dissalved Boran (5) wi | = <50 , -£0 | 20 [2s02882
Disalved Sadmum (Cd) gL 0.024 ) 1033 0044 b.oos [34a2852
Dissolved Ciromium () | giL <1 0.1 <0.1 [o1 [2sn26m2
Diszalvad Coball {Ca) gL 0.047 0.049 0.042 b.cos 2432852
IDissalvad Copper (Cu) [ [ [ 0.47 0.05 |1432852
Dissalved Iron (Fa) LgiL 0 i a7 1 |22m23m2
DasaivedLaad (Pb) gL 0215 0.248 0.157 jp.cos |2aaza82
IDissalvad Linium (LY LgiL 11 13 13 05 |assz882
Cissolved Mangansss (Mn) | ugiL 1.85 121 0.0 0.05 |2432552
Ditsalved Malyodenum (M) | ugiL 020 020 0.20 0.05 432882
Dizsalvad Niskal (NI} gL 0.35 o0 0.45 0.02 |2e32882
bissalved Selerium (Se) gL 0.08 nos 0.10 00 |a2az882
Dissalved Sillcon (51) LgiL 4610 4820 4590 100 3282482
Dissalved Silver {Ag) gL =0.005 <0.005 <0.008 p.cos | 3aa2882
Dissalved Siranbum (S0 gL 8.1 722 735 |oos |2esz882
Erssalved Traltum (Th) L 0.00% 0.008 0.007 p.caz [a4az852
Dusolved Tin {3n) gt <001 <0,01 <101 001 |24az882
Dissalveq Tianium (T1) gL 0.8 0.5 <05 05 [32828%2
Dissolved Urarium [U) ugiL 0378 0.332 0.402 TR
Di330lved Varagium (V) gl [ <02 <02 <02 02 |a4328%2
Cissalvad Zine (2n) gl 172 13.0 225 |01 |aasnse2
Dusolved Zirsarium (Z) Wi <0.1 =0.1 =0.1 0.1 |3483852
IDissalved Calcium (C3) maL 182 17.1 17.8 0,05 |2433875
IRCL = Reportatle Datectizn Uimit
(1) Dissanved greater than total Reanalysls yleics similar resuls

Page 7 o125



Vangorda Creek and Grum West Dump Surface Water Invastigations

Sampler Initas: KN
LOW LEVEL DISSOLVED METALS - WATER (WATER)
) ﬁ;zz: WREETZ] LVERTE]
ping Date 200ar0a1 20051001 Jrarant
14 142 13:1%
LA Unita vﬁm& VANGO| :u:jmmi'%n [ RDL [a€ Batch
CREEK A CREEK B CREEK C
Dissalved Magnesum (Mg} |mgL 2.8 270 277 008 |182878
Dnsaived Fatassum () mgL 0.37 038 0.28 0.05 |3e82878
Dissalved Sogium (N3} gL 170 173 167 005 |3e82578
Dissalved Suphuf (S) | mgt 1 12 12 3 |2432578
RDL = Reportable Dasclicn Limi
Sampler Initais: KN

LOW LEVEL DISSOLVED METALS - WATER (WATER)

l'uun vmgﬁng.n vmn. vuplm:uuga. m
Misc. inorganics
Dissolved Haroness (Cacod) |mgL a10 £a.4 128 0.5 |2472078
Dizsolvad Matala by ICPM3 s
Dissolved Auminum (A)) ugl 135 133 125 0.2 |2482882
Dissolved Anlimory (5b) gl 0.05 [ 0.05 0.02 |aaaz5E2
Dizsolvad Arsenle (As) L 0.28 028 0.2% 0,02 |2s8z8e2
Dissaived Banum (53) gL 262 770 269 0.02 |2482882
Dissolvad Berylllum (B2) ugiL =0.01 =0.01 <001 0.01 |2482582
Dissolved Bismuth (B1) ugiL 0.032 (1) 0.0%6 =0.005 0.0OS | 2422582
Dissalved Boron (3) gl =] <30 <20 20 |[34828%2
Dissolvad Caamium (Cd) gL 0.053 0.0% 0048 Do | 2482582
Dizsaivad Chromium (Cry gL <01 =01 0.1 01 |a8z882
Dissolved Cebalt (Co) ugiL 0.045 0.045 0037 p.Cos | 2482552
Dissalved Copper (Cu) LgiL 0.52 054 0.83 0.05 | 2482582
Dissolved Ircn (Fe) g 29 a2 0 1 |3amzsE2
Dissolved Lead (PD) ugL 0,152 0.208 o181 p.Cot | 2282882
Dissalvad Litnlum (L)) gL 15 18 1.8 08 2482882
Disolvea Margansee (M) |ugiL 9.4 028 7.87 0.05 |4828%2
Dissolved Malybdenum (Mo) [ugL 0.35 0325 023 005 |2ea2882
Dissolved Nicwal (NI ugiL 0.4 D28 047 0.02 |2e82882
Dizsaived Selerium (38) gL 0.09 0.10 012 004 |2482882
Dissatvad Silicon (1) LgL 2380 4780 2000 100 | 248282
Dissalvad Siiver (Ag) ugL 0005 <0005 0005  |p.cos |2am28m
Di3saived s:mm;(?n LgiL 943 131 120|005 | 2482882
Dissalvad Thalium (T)) ugiL 0.003 0.010 0012 p.Caz [aazs82
Dissalvad Tin (59) gL -0.01 =0.01 =201 0.01 |n82802
Dissatvad Titzalum (T1) ugiL <0 & =05 <05 0.5 |383682
Dissalved Uratium (U) Lt 12 13¢ 167 oz |asse
Dissalved Varagium (V) uglL <02 <0.2 <02 0.2 |aeazs82
Dissalvad Zine (Zn) ugiL 229 218 212 0.1 2482882
Dissalved Zirearium (Zr) ugiL <01 <01 <0 01 |3:87882
Dissaived Caiclum (Ca) mgiL u7 i 267 327 005 |3453878
RO = Reportatie Datection Limit
(1) Dissohed grexier nan il Reanalyss yielcs similar resuts




Vangorda Creek and Grum West Dump Surface Water Investigations

Sampler Initia’s: KN

LOW LEVEL DISSOLVED METALS - WATER [WATER)

IEW 1] _AIT3378 _Ri3377 __RI3s78
Samping Cate Z30310:01 20051001 2003/10:01
15:28 16:00 15:30
Units | VANGORDA | VANGORDA VANGORDA m
CREEK D CREEKE CREEK F
Disalved Magnesum (Mg)  [mgiL 741 798 11.2 0.05 |1a82478
Dissalved Potassum () |mgi. 0.4 047 051 0.05 | 2482678
Dissolvad Sodlum (Na) |mg 1.87 195 2m 005 |3482476
Dissalved Suphur () [mat. 3 24 S 3 |um78
RDL = Reportanie Datection Limit
Sampler Initals: KN
LOW LEVEL DISSOLVED METALS - WATER (WATER)
RREETE] Fi3:80 L REELE]
amping Dala 10091001 20081001
13:00 1830 |
|'!.|nn: GRUM GRUM FIELD  |RDL
WESTDUMP | WESTDUMP | BLANK |
FLOW G-1 FLOW G-
Jse. inorganies |
Cissohea Rardness (C2C03) |maiL 113 772 <05 05 |:473078
Dissolved Matals by ICPMS '
Dissalved Aumirum (Al) gl 16 25(1) 1.0 02 |aas2652
Diasanven Anfimary (55) gl 0.05 0.18 <007 |o02 [aszes2
Cissaned Arsenlc (As) gl 0.0a 056 <302  |oo2 |aszm
Dissanea Banum (5a) ugl 93.2 244 013 |00z [aazem
Dissalvea Beryillum (Be) gl =001 <001 =001 |o01 |as2e82
[Cissalved Bismutn (B1) ugl 0410 =00es 0008  j.00s [ass28s:2
Cissatad Boron (B) ugl =£0 <50 <50 g0 |aas2e:2
Cissaived Caamium (Cd) gL 0024 0.027 (1) <0005 [p.fos |aazss
Cissotved Chromium (G |ugl 02 - g1 0.1 o1 |aeazss2
Cissonved Conall {Ce) ugl 0032 0.029 0008 jocos |aeAzEs
Cissalvad Copper (Cu) ugl 0.27 1.0411 0.13 0,08 |a282882
[Ctssalved ron (Fe) ugl 12 11 g 1 |aas28s2
Dissoved Lead (Pb) Lgl 0033 o0 | ooss  [oras |aaszes
Cissonea Linium L) gl 78 43 <03 05 |aaazem
Dissoned Marganese (Mn) | ugL 0.10 B3z{n afan 008 [asszEs
Cissonved Molyoasrum (Mo)  |ugL 0.67 091 <008 |oom |aeszim
Cissaned Nictal (1) ugL 0.0 053 0.04 002 |aazes
Cissatad Sesnium (Se) uglL 382 0353 <104 004 |aeszes2
Cissohed Silison (31) gl 5190 5410 <100 100 [aeazsm
Dissanved Silver (Ag) wL -0,008 0008 <0005 |.Cos |aeazssz
Cissanvea Stontum (57) gl 1080 772 0.0% [ B
Digsatved TRatium (1) gl 0002 <0002 -0002  |p.coz |mszes:
Cissohed T (Sn) gl <301 =001 =0.01 001 |Ms2882
Cissaived THanum (T) gl <035 0.5 <05 05 [aa2832
Lissalvea Uranium (U) gl 17.5 12.8 -0.002 oz |usm
Dissareea vanadium (V) gl 032 02 02 02 |amazesm2
Cissaived Znc (Zn) ugL 09 15 3am o1 |uszes:
|Céssoivea Zirconium {Zr) ugiL =01 =01 =01 0.1 |3432852

tn;-mmumm
(

1) Drssolvad graater nan tolal. Rearalyss yelds similr resuis




Vangorda Creek and Grum West Dump Surface Water Investigations

Sampler Initals: KN
LOW LEVEL DISSOLVED METALS - WATER (WATER)
W -] L§1L7i] By LILALE]
anping Dale 206311001 200810/01
15:00 18:10
Unita G GRUM FIELD RDL [3C Bateh
] WEST DUMP WEST DUMP BLANK
FLOWG-1 FLOW G2
Ciszaned Calclum (Ca) mgL 248 178 0.cs 0,08 |2483878
Cissoned Magnesium (Mg)  |mgiL 122 e =008 008 [Maa3E78
Dessalved Falassum (i) maiL 1.51 138 =008 005 |M483878
Dissalved Sodium (Na) mgiL 4,80 g =305 0.05 |2433676
Cissolved Suprur (5) mgi. 0 | w0 <3 3 |amse78
ROL = Repoetatie Deleciion Limz
Sampler Inita's: KN

LOW LEVEL TOTAL METALS - WATER (WATER)

Wm Rizis T _ﬁ!
Samplng Date 200311001 20081001 200971001

14:00 14:20 13:15
ORI Units| VANGORDA | VANGORDA | VANGORDA m

CREEK & CREEKB CREEK C
Caleulsted Paramsters
Total Hareess (C3C03) [mgL 269 498 512 05 |a47288s
Total Metals by ICPMS . . i
Total Auminum (Al) gl 193 8.7 131 D2 |aaa75m4
Tatal Anlimany (30) [ 0.0 004 0.05 0,02 |2482682
Total Arsenic (As) gL 037 [ET) 0.20 002 |aaa88
Tetal Barum (Ba) LgL 231 231 232 0.02 | 2487588
Total Baryilum (22) gL 0.2 <0.01 [+1:3] 0.01 |2482858
Tetal Bismutn [31) wi | <0005 <0005 <0005 [p.cos |1aszsss
Total Baran (3) gl =3 <50 «£0 50 |2s8758s
Total Cadmium (Cd) | wgL 0.038 0025 00852 b.cos | 2482882
Toral Chromibm (G | L 0.1 0.1 <01 01 |asa28%2
Tatal Cobalt (Co) gL 0.051 0051 0057 p.cos |a4a265s
Total Copper (Cu) wi | o0a - p4é 0635 [o.05 [34a258
Total Iroa (Fe) ugL 57 ] 6 1 |aanzess
Total Laad (Fb) gL 0.377 0357 0471 lo.cos [aanzees
Tetal Lanim (L) gL 15 18 16 05 |aa82882
Total Manganese (Ma) | ugiL 273 127 1.3 005 |3452522
Total Molybdsnum (Vo) | LgL a.19 020 020 0.05 |24az584
Total Nickel (NI} gL 0.41 03% 054 0.02 |2a8z564
Totl Selenum (3e) gL 0.09 coe 0.9 0,05 [3482882
Total Siicon (51) gL 2840 4310 4200 100 | 24835252
Total Siiver (Ag) g <0.005 0005 <0005  [ros [asa2654
Tetal Srantum (Sr) wgL 58.1 5.4 2.1 0.05 |3282584
Tetl Tralium (T1) ugL 0.007 0.og7 0.003 .oz |aaz85a
Totai Tin (50) gL <001 <001 <0.01 001 |2a82622
Tetal Titanium (71) gL <03 0.5 =05 05 |482852
Tetal Uranium (U) gL 03 0.370 0.280 jp.caz | 2482854
Total Varagum (V) gL <02 <0.2 <02 02 [2az882
Tatal 2ine (2n) L 170 17.4 280 0o [raszses
Total Zircanium (2r) gt 0.1 0.1 <01 01 | 2483525
Total Caiclum (Ca) mgiL 149 158 161 005 |3482725
Total Magnesum (Mg [mgt 2.3 252 267 0.05 |3422723

RDL = Reportatie Damciion Limi




Vangorda Creek and Grum West Dump Surface Water Investigations

Sampler Initials: KN
LOW LEVEL TOTAL METALS - WATER (WATER)
13 [ ARATA] _ Ri3374 Ri3373
Samping Date 200911001 20051001 20031001
14:00 1430 1315
eia SR Units v% v%ﬁngn VANGORDA m
CREEKA CREEKS CREEKC
Total Potassum (K) mgiL 033 034 0.25 0.05 |2422728
Total Socium (Na) mgiL 155 157 165 005 |2a82725
Tatal Sulphur (3) mgiL 11 12 10 3 |2432728
Im. = Reportanie Dateciien Limi
Sampler Inita’s: KN
LOW LEVEL TOTAL METALS - WATER (WATER)
m 1] __RIave R 1 Al
Famping Date 2009/110/01 20091001 2009710701
18:48 1600 15:30
COC Nurear (-5 T < -
Units | VANGORDA | VANGORDA | VANGORDA R_DTFC Batch
CREEK D CREEK E CREEKF
Caiculatsd Paramatsrs |
Total Haroness (C3C03) |mgL aes €0.0 125 0.5 |ai7zmes
Total Metala by ICPMS
Tatal Aumnum (Al) gL 213 16.9 1748 02 |34376%
Total Antimeny (5b) gL 0.05 007 [ 002 3487854
[Total Arsenic (As) gL 0.3 0as 0.22 0.02 |24826%4
Total Barum (8a) gL 2438 245 283 002 3482384
Total Beryllum (E2) gl <001 =0,01 =001 001 |3482882
ITotal Bismun (51) Ll 0.C05 0.020 <0.005 b.cos 2482802
Total Boron (8) g <50 <50 <=0 ENEET
Total Cadmium (Cd) ugi 0.058 0052 0043 fp.cos |3s82554
Total Chromium (Cn) wgl 0.1 0.1 b1 EEREEEEE
[7otal cobalt {Ca) ugiL 0.084 0.057 0043 fp.cos | 3aaz8ma
Total Capper (Cu) ugiL, 065 071 0.59 005 [:82882
Total iron (Fe) gl 20 61 £g 1 |2432822
Total Laad (Pb) gl 0842 0.578 0433 poos [asa2682
Total Lznium {L5) gl 13 14 2.0 0.5 |3s82584
Total langanese (Mn) | ugl 139 1.1 2.15 0.05 |2482882
Total laglyedanum (o) |ugL 0z 028 0.28 0,05 |2482584
Total Mickal (NI gl 0.5 D54 055 0.02 |1s82822
Totl Selenum (5e) ugl 0.10 [XT] 012 008 |2s82888
Total Siicen (1) gL 4370 4370 4420 100 34325254
Total Siver (Ag) [ 0,005 0.003 <0005 p.Cos | 3432654
Total Swartum (sn) gL 882 0.7 111 0,08 [ranzses
Total Thalium (1) [ug 0.003 o010 0011 0.002 | 34828252
Total Tin (Sn) ugiL =101 <0.01 <001 001 |2482882
Total Tilaniurm (T1) gL <08 <05 0.8 0.5 3481554
[Tetal Uranium [U) gL 1.20 125 185 0,002 | 2482554
Total Varadum (V) gt =02 =02 «02 0.2 |3amzssa
Total Zin (Zn) gL 259 73 17 01 |2a82882
Total Zireanium (Zn) ugiL o1 =01 =D 0.1 |3£228%2
Total Calciumn (Ca) mg 233 EET 313 005 |2433725
Total Magnesium | mgL 7.23 744 11.9 0.05 |2482725
RCL = Reportatie Detection Limit




Vangorda Creek and Grum West Dump Surface Water Investigations

Sampler Inita’s: KN
LOW LEVEL TOTAL METALS - WATER (WATER)

(CETEREIN] _ RIS _Eég_,_‘,&}wa
Samping Date 20034101 20081031 20031001
1828 1520 1530

(SO Humeer

Units | VANGORDA VANGORDA VANGORDA |RDL [aC Bsich

CREEK D CREEKE CREEKF

Tetal Polassium (K) mgiL 042 043 048 0.08 |3482723
Total Sogum (Na) mgil 1.63 191 213 0.05 |3422725
Tatal Suiphur (5) mgl. n 24 Ex] 3 |2427735
|n|:>a. = Rgportacie Dewsiion Limi

Sampler Inita’s: KN
LOW LEVEL TOTAL METALS - WATER (WATER)

M -] _AiTrg ] B TEELT
Samping Daie Z009/10/01 200501001
18:00 18:20
COC NumEe! LAY ] [{LRSEY o N
Unita GRUM GRUM FIELD |RDL
I WESTOUMP | WEST DUMP BLANK |
FLowe] | FLOWGY
Calculated Parameters
Tetal Hardness (CaC03) |mglL 1080 747 <03 05 |d72885
[Totai Metats Dy ICPMS
Total Aluminum (Al) gl 1348 21 0.5 02 |ae8zess
Tetal Antimany (Sb) ugl 005 0.5 <002 |00z |Mssz8ss
[Total Arsenis (As) ugL 0.42 0.57 <002 |00z |ass2882
Total Banum (33) gL 8243 2 032 0.02 |2saze82
[Total Barvilur (Ba) ugl =301 =0.01 <001 0.01 |3s826858
Tetal Brermum (&) gl 0,005 <0005 <0005  jp.cos |aacess
[Tetal Boron (8) gL <0 =50 <20 £ |3aszEss
Tetal Cadmium (Cd) gL 0021 0.019 <0005  [oCos |aszess
Total Coroemium (€1 [ vt 02 2N <01 01 [asspsse
Total Coba (Co) ugl 0057 0.035 <0005 [1.C0S |3482852
ITotal Copper (Cu) L 0.31 [ o1 003 |as2e5s
Total iren (Fe) [ 7 13 <1 1 [aszesa
Total Lead (Fb) gL 0221 n.0z8 0182 jrcos |aszess
[Total Linlum (L) ugL 3.0 43 <05 05 |aszess
Totai Marganese (Mn) | ugl 0.£5 023 <00f  |0.05 |2ss2884
ITotal Malyoderum (Vo) | gL 0.88 pav =005 |00f |wszess
[Total Nicxel (NT) gl 0.0 058 =002 |D02 [M82858
[Tetal Selerium (Se) ugL 364 050 <004 |0.04 Jasszess
[Total Stizen (51) gl 523 £230 100 100 |a82ess
Total Siivar (Ag) ugl <0.008 <0.005 <0008 Jucos |lea2e5e
[Tatal Swontum (51) ugL (3 718 <005  |00% [aa82653
Total Thamum (Th) [ 0004 0002 <0002  [o.C0Z |ad3z63s
[Tetal Tin iSn) gl <301 <0.01 =001 0,07 |aazess
[Totai Thanium (Ti) gl <035 05 <05 05 [ase2ess
Total Urarium (U) LgL 179 128 <0007 |icoz |assese
Total vanagium (V) [ 02 0.2 <02 0.2 [ae82658
Tatal Zing (Zn) gL 18 1.4 02 0.1 |asszess
[Tetal Zircanium (2r) ugl =01 0.1 <01 D1 |aazess
ITotai Calclum (Ca) magiL 244 171 _=00%  |00f |asa725

Inm.-mpmm Detection Limt




Vangorda Creek and Grum West Dump Surface Water Investigations

Sampler Inita's: KN
LOW LEVEL TOTAL METALS - WATER (WATER)
10 LTELY] [ Rzl
Samping Dale mﬁg{gw zmﬁiﬁm
Units GRUM GRUM FIELD |RDL FEEFE
WEST DUMP | WEST DUMP BLANK
FLOW G-1 ELOVY G-2
Total Magnesium (Mg} [mgiL 7 778 <005 |o0s |a82728
Total Patassum (K)  |mgil 1.28 124 <005 [00% |a482728
[Total Sodium (N3} Jrgn 500 a8 005 |00% w2772
ITgtal Suphur (5) |man 278 s <3 [ 3 [asearas
AOL = Reportable Cetection Lim?
e —
™ 8577 Commmea Caut - Phona:  (604) 444-2808 CHAIN-OF CUSTODY RECORD AND ANALYSIS REQUEST
Buraby, BC VEA iNS Fam: {804) 4542811 "
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[CONPANT NAME [CUBT PADECT D ~
Labarps Envionmaental Sarvoes Vangarda-Grum Suiface Waler Assesamanta
e 1

CORPANT ASCREST
Physical Address £05 Ogikio Stresl, Whitehone YT Y

Mading Address Bax 21072 g
harse ¥T
g L)
§ i
— B w
v g ;
FIELD SAMPLE 1D A HHH =" ™ i 2
,. i i H i i1
i o
1
; — HEIHE 12
1 |Vargorda Cress A i i ou163000 400 | 4 |e|n|x]n |
3 |Vargerda Creos 3 -~ a oyivanod | 143 |4 k[x]x]x x|
3 |Vargerds Cresk & A |» ona2008 | 135 | 4 x| w]x]e x| x|
4+ |Vergords Creex D L ] 011022008 1845 d|jaju]x il e
+ |Vargerds Creek £ e k] |u) - 01102008 | 1600 [ 4 |=fe]|x]= x|z,
» |Vargerda Creek F = q{ |x oInazoce | 1530 | 4 [ k[x]|s]|x xfx
# |Grum Wasl Durep fiow O-1 o X 011072000 wod | 4]e]|e]e]s ilE
v |Grum West Dump Tiow 0=2 x owozooe | w0 | 4|« wba]s b x| =]
TGl Blank . -. o : ‘
[ ]
n
[+ F
- TS [ ORI 1o Tt e a
Tat £ e (A DU DATE. licam
o Baurface Waisr Fiows Adjacert 1o Mirs Waste Dumss At |rewemanme
[ p————— ToNTAGY. EFECUL REFORTIG CF ERLFD RTACTINE. — [siaRmimEn AT
A Bl it Laberpe Envronmantal Sanices o -
RUSH  JEUSREBSOATE| |SEIMGUNBEDEYBAWLER  |DATE, - ECEVED Y.
gm .::mnu-:'fa < Nordin Conmry 03M10/2009 15:00 ) a
RO Pl e By BATE Tz RECEVED T
OTHER BUSMERS VB oy
- REL PaLani £ B CATE RECENED BT LABGRATGRT.
cusToDY |_ ey ()€ [19/y7 saparerab2’ 10 hmod _
RECORD > o
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