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Vangorda Creek and Grum West Dump Surface Water lnvest/gaUons 

Background 

The following is the result of an assignment from Dan Mackie and Leslie Gomm. 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 were 
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 S04 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 (GD 1301) 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 tributary 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 0 -2 was collected 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 Creak 

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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Vangorda Creek and Grum West Dump Surface Water Investigations 
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Vangorda Creek and Grum West Dump Surface Water Investigations 

Table 1 - summary of in•situ measurements 

Time Station UTMmN UTMmE Field re Cond Qmils 
Nad27 pH 

14:00 Vangorda A 593634 6903253 7.52 2.4 111 nm Near outlet of cmp, no Q 
oossible. 

14;30 Vangorda B 593345 6903098 7.46 2.5 118 0.398 Site ls north of Little Creek pond 

13:15 Vangorda C 593301 6903030 7.48 2.6 120 0.403 Site is between little creek and 
moose oonds 

16:45 Vangorda D na 7.58 2.9 197 0.399 Site is just upstream of Grum 
Creek/Tributarv A 

16:00 Vangorda E 592912 6902309 7.68 2.9 207 nm Site Is just downstream of 
confluence Trlbutarv A 

15:30 Vangorda F 592558 6902247 7.70 2.7 267 0.443 Accessed from SRK05-07. site 
is downstream of Sweet Ck. 

18:00 Grum West G-1 590928 6904219 7.68 1.6 1750 1.5 Seep daylights here, forms 
Usec confined channel 

19:00 Grum West G-2 590692 6904332 7.75 1.9 1280 2 Channel starts fo show signs of 
Usec continuouslv flowinQ water 

Vangorda Site A 

Vangorda s·1te F Grum west pond downstream G·1 
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Vangorda Creek and Grum West Oump Surface Water lnvestJgatlons 
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Reporttlate: 2009/.10/14 

cer.lTlfflC-ATEOF·ANAL 't'SIS 

MAXXAM JQI ~ A915§977 
Reoelv.ci: 2009110~5, 12: ~0 

Samt?{• M~UVc: Wal~ 
# S:am,)ltn RltCaivea: g, 

61\ciyptig,i K~y/J . _ 
' -.....:. . -~Moll• '-""''7 ,,u)1~1.t11~1~,:r., 

l\ll'A l0!191IOl1D lll'IIN $0F-l!OZ81 /U,Q 
10ow1ar1,1- 21>i1111ori.c lll!IN ~l&41',UI 
W.14. . 20~tor.311/'IH !O?-i!OUS l'tl,G 
NIA lOili/tQ/Di 11111/>W:OP !IOlM /U.11 
NIA 1~10/lD lll'IIN-SCP.QQ236 IU,O 
NIA 20~10/).<1, !l'ttl SOP~~-1'2.ll 
NIA ~10•0U1't!SQ!:i~Qm1'1.a 
N/14. 11)!19,f1Qi\1 
N(,\, lOff/10/l~ 
NI.\ :zoffllCJ/\1 ll"H SO~Ol05 1'11.D 
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Vangorda Creek and Grum West Dump Surface Water Investigations 

Sampler Initials: KN 

RESULTS OF CHEMICAL ANALYSES OF WATER 

·--,..,,,a ~I-"" " '"'" · 
!lamping Dalt 2.00~ 1C1•n1 2C0il1D,'O! 

1,:eo 1•;ao ,. .. 
unlta VAHGOIUIA ~ISIIICft VAHCOIU>A !IDI. 

Cflfl!K A Cftel( II 
- -

NIIKI- l!IOl'gll!'" 

.WO!t'l iPH4.!I) l'!le'L ..O.! 344297! ..0.5 1).$ 

~llllly(pt1 9,3) m1>'L 0.6 l.W97S , . .: D.! 

llrcmlat (llr) m1>"L ..0 . .l lala!7JS .. o.4 DA 

fllCnat C'I nl9'L 0.02 3440002 0.01 ~.01 

Pr.,,.attoo 
l'lW ~ HNOJ ~ ~ on N/fl,. l'l!I.O OMS!l'C l'l ln.O N/A 

MIR. lnOl'p!IQ 

Altallnlty (Total ,H ~ 03) mg,\. 26 3UHO 26 D.S 

AIU llnlty (PP n CJC03) ffl!>'L ..0.5 349!943 •D.5 D.! 

!lt:al'l)Cl!alt [11COl) ffi!l,'l.. 31 3..a!943 32 D.5 

C3rt:onr.t (C03) m!l,\. ..0.5 3"f!l43 ..0.5 O.S 

M)'C!rilXl:lefOH'I ma.\. ..0.5 3.a~94J c0.5 O.S 

Al!IOl\ll 

O!Uol,'td Gupni!t !SO.I 111!>'1. 2& ""!'49 24 D.J 

CIUOtffll C!llan<a (Cl) ffl!>\. D.! 34a!847 1.2 D.! 

Pllytleal Proptrtltl 
C(ill(lb:l!'llly uS.<cm 114 3""!941 119 1 

Pl1 11:H urcs 7.6 34af~9 7.6 

!\CL • l'lepo!1atlt Otte,;:lo!I Ul!I~ 

S,mpltr I~: KN 

RESULTS OF CHEMICAL ANALYSES OF WATER 

I[ .. , .. , ... 
$amping D3lt ~C02110.'ll1 2J(lqf 10/il1 :2CQi/1C.'ll1 

13:15 16:4S 16:110 
I ·~ - ~ 

\!Ml V~ltl)4 VANGOltDA VANOOIU)A 
C:l'l!!KC Cl\!!XD Cl\!!K I! 

Ml4C. III041MIICI 
IACIGIIY !DH 4.51 ~ ..0.5 --D.5 • ..0.5 

IAClmly <PH S.3) m~ I.! :2-0 1,~ 

Dro~ CDO 1!19'1. -0.4 c;!).4 4()_,& 

!'IUCIIM (l'I 1111)'1. om 0.07 0-01 

~on 
l'Utlr and liNOl FtHtlVallon NIA l'l!l.O l'l!U) f'l!LD 

llllk ~ 

1A1ui111nv rt01JI 35 cae031 l1IO\. 2! 3S 37 
. 

IAJQI~ ~ p 3' CiC03) 1'11~'1. c(J.$ ~-~ cO.$ 

ll!Ollt:oglt 11-iCO:SI 1'119'1. 34 .£:, 4' 

CWcm»(COlJ ~ .0.5 -<I.! ..O.! 

l~'dloll!M (Ot1] ~'L ..0.5 .. iu ..0.5 
---

Alll4)flt 

le llatch 

~!297! 

3.lut7! 

3.l!Sn5 
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3.le6i'-3 

U !6Nl 
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J.U6U3 

!,4e6U 3 

~~~ 

3':!2132 

:!.4!69"1 

3'!6939 

IU,)!. ~-.,.Cb 

0,5 3.l52i7! 

0.-5 34ffl7-5 

0.4 3'!$73S 

!).01 J,:COII02 

WA ONlllT'! 

Q.-5 34!411,Q 

l'-5 ~11,Q 

0.5 ~m 
o.s 3'~U:S 

D,! 3,&!6U3 

. - -
t)(~'fO $U!p11~ (S°'41 ll19'l. 31 !5 $~ o.s 34~53 
CINOlitCS Clllarlelt ICI) 1119\. ..O.& ~ .:, 4(),$ 0-$ ~ 132 

Pllyllcal ProptrUtl 

COl!GIJCll'tlly uSlem 127 1~ 2011 1 !l!!IUI 

l;H ptt UtJta H 1.1 H 34!6i39 

l'IOL • lttpe11.Clt ~ um~ 
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Vangorda Creek and Grum West Dump Surface Water Investigations 
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Sampler lnlt:als: KN 

RESULTS OF CliEMICAl ANAi. vses OF WATER 

rl -~ "D 

:lOC9/ 1 OJO I :2009/10,tl1 
19~ 19:0D 

" "'~~ "' n~•Ha .,. 
untta VAJIGOftOA IU>L Ol'IUM l'tot. ~-CReKI' MSTDUMP .. ""',._ . 

-···-- . 

no. lnOrg,ntol 
~(pH,U) m~L .. u O.! .. o~ 0~ ~.&a29?$ 

~ccy(PHUJ m~•L u 0.5 1U a.a ?'-'29'1$ 

i<Oml0t (Ori mg,t. .QA o., "OA OA !;1!57~ 

,tuCJ10t (I') mgJL 0.07 0.01 0.12 0.01 :W.SC002 

,f'IPl!'ltlon 
flt tr ~<I 1'~"03 ?rtnrvr.ion NI.A l'l!U) NI.A f!!U) Ml.A O"!Srtt 
M110.1nttmntoe 

~ (Total as caC03) • .:1 O.& l:!.O a.a !~6NJ 

IA!b!l'f'lll rPP u Caeoll mllll.. clU 0.5 .. 0.5 0.5 u.,9,ia 

l,!l~(H<:03) mg'\. 50 0.5 4CO 0.5 !4.16W 

Cl!t)On,!t (COJ) ffli'L c!>.., 0.$ cQ.5 0.5 w,w 
~(OH) "'9'L 4~ 0.5 ~ Q.$ ~t~ 

IAnlOlll 
iCJUOlvld SYiph* (!104) m~'L 57 O.& eea 5 ?4a~~ 
~~-¢nlcrict (Cl} "'91\. "'11.5 0.5 1,0 u ~21" 

p11y~ Ptapel1!" 

~~ U$ltn! :Z11 1 17&:I 1 3'1!6U1 

IP."i PM ti'llfts 7.9 OJ) ~6939 

l'tDI. • fttj)an&(I Dtttcllcn LJmll 

Samp!tr ~'I: KN 

RISULTS OF C"4EM1CALANA1.YS&$ OF WATER 

ID ", " 
:m-pingOW 20J9,r10i01 

11:?,0 
, .. ~ .. - , ,..._.., ... /"V ...... _ ., .. 

Unltt OftOII l'IDL l'l!LD ftDL gch&:n 
wt!ST DI.IMP l9LAH1( ... ....,,._., 

IIIIO. lnOrgllllCI 
,Welty !PH ,UJ m~L "!U5 0.5 ..o..s D.5 J.l92!115 

,\tllfty !PH S.l) mg."L 5.-2 0.5 .. o.s u U!-297,S 

ertm1~(Dr) m~~ cl).;& 0.4 .. 0,4 0.4 !494735 

l'lmdt (I') fflijl,'L 0.12 0.01 cG.01 0.01 3'WI~ 

P-..tlO!I 

l'IIllf ana ~"OJ PrlHrvnon NIA l'l!LD NIA l'l!LD NIA ONSJTI 

llltc.~--
AIUllnlly ffot31 • C.C03) mg.~ 270 0.5 1-7 O.S W.6Ul 

~klllr.l\Y r,>P at C.CO!) mo.'L 4$ 0.$ cQ.5 1).$ ue~ 
l!Jcarllol\JII (HC03) mg.'I. :S!D o.e 2.0 0.5 U?694J 

~a(COl) ffll.''I. 45 0.5 .. o.s DA U.!9'J 

l'l)'llr.:llat(OK) nig.ii:. .,,n_5 0.5 •0.5 0,5 !,&!6943 

Al!IOM 

OIIIOll'td GUl)t.all (:le.&) mg.•L £!0 ~ .. a.s 0.$ : 4'211$3 

DJUOl\'fd cn1cna1 (Cl} m~ 1.2 O.! .. o.s DA ~4-92131 

Pl'M!cal~ 
~.'it)' 11$'~m 1:li(I 1 , 1 ?4!6U1 

... 
·1)11 ~u~ 0.1 i5:.! .34!6939 

~ • fttpetWlt oucnon umn 

3 



Vangorda Creek and Grum West Dump Surface Water Investigations 

SJmpler !!Wil!$: KN 

LOW LEVE1. DISSOLVED METALS • WATER (WATER) 

2110i/ I D«l 1 2009/111'111 ::IO~fl0J01 
14:0D 1.4:30 13:15 

1IK1ud r,~ ·-"~ ,. 
Ul\llt V.t.NGOIWA VAlfGOKDA VANGOftDA 

C~A CIIUIC. 9 Cftl!l!KC 

Mlle. ln«glnlCI 

PlM011-.a HanNu icac031 lrMff._ so.a $3.9 $!.l 

~~ llylCPtli 

IOll,loll'td M.!n"J!1U"1 IA') 1lgl1. 16.9 1i5.1 14..1 

DUOll'td Anamony (GIil ~'VI\. 0.04 D.IJ.I O.G& 

IOzuoll'tCI NNnlC (AIJ li911. 0.17 Ole 0,2.l 

IOtuolffll l!lanum (5aJ L'9J\. 2U :z.u l!.O 

~ ,;-eo tlel')1111i111 (15e) ~'Ill\, <I.Gt ~ .DI 4 .01 

ID!ullll'f(I ~"" l!!l} I llQ11. .O.QD$ ltOH ~.005 

OlMOh'td !O~" (a) 11911. c5Q c50 «!Q 

OIMOll'td C.omtvm (Cd) loon... 0.044 (1) ao» Q.044 

0..01\!td Cl!/ornlliffl (Cr> 11911. ..0.1 -<0.1 .. 0.1 

t)IU0l1'td C4ball (COi llllll!L 0.047 O.IU9 0.042 

IOIUOM!d ~Wit (CU) 1.1911. O.!O 11.55 o.•1 
OIAQl\'tU Iron (I'~) ~'Ill\, lO -49 37 

OIMQ!l'td L.till.l (Pb) 11911. 0.215 0.2'18 0 .157 

OlNOl1'td ~ (UJ t.rgi\. 1.1 u 1.3 

OIMOl\'ta Mar~ .. (lln) 1191\. 1.9! 1z.1 10.0 

OIMOIYtd ~otnUffl (Mo) 11911. o.::io O.lD o.m 
OJU41\-'td ~ !NII L'<IJ\. 0.315 D-'D 0."6 
l)l!tQ11-.a S.llrtUIII (Stt> llgll, 0.09 o.D9 0.1D 

~ll'f(I :;mean tSII 
.. 1wn:. 4510 4$20 -4!fl0 

D-ll'td $1!W (A9) ~gn. 4'J.oo, cQ.005 ..0.005 

OlMol~td S'!!'on~ (:)!') U111l. 119.1 1:U 73.5 

OlUolYtel ~Illffl ml 1191\. a.co~ o.oue 0.001 

~lUOl\'f<I Tin (S!I) 11911. ..ii.Cl •0.01 ~.01 

Oaolvf<J Tnalll~m (Tl) 11911. ..o.s ..0.5 .. cs 
~l'fl!Ur.ll'JU"11{U) u:gn. O.)?li 0.3i2 0..405 

~ll'td 'A~ll.:m (VI 11911. coi 4(]~ .. Q.2 

DlNOl\!td ZlnC (ZIil 1191\. 17.l 111.0 U-5 

OJUOll'ta ZlrOoNum {Zr) 11911. •D.1 .0.1 .. 0.1 

OMol\'td CJIChJffl (CJ) ~ I&~ ,1.1 17.6 

~ • fttl;Ql1.ttllt t)l!ltctlcn l,Jmtt 
(1) C!NONtCI g!'toQl'tlli!III !~W. ~515 yli!i:S &l'IIIW- rHlJ!S 

ftOi. QC 8alCII 

0,5 !473076 

0.2 UUUl 
O.Q2 34926!2 

0.02 J4~25~l 

0.02 !4'26Sl 

0.01 !492el!l 

b.cos !.&!M!l 
!O 34!l952 

b.aos 3492652 

0.1 34!~~2 

b.OOS J4!26~ 
0.05 !492652 , !£!~!l 
D.COS 3.1.929&2 

0.5 3.C.!126!2 
0.05 l.U:1652 

O.o.5 U!U!l 

0.0:Z ~-'826&2 
0.04 !4.!ZHl 

IQO !.l.!2652 

o.cos 34'5~S52 

0.05 !.U2652 

uoa J-mo$:l 

0.01 J4.025$2 

u !4.!12652 

O.COl !.l.!2652 

G.2 !4!12652 

0.1 l4S2S!-2 
0.1 J4~S2 

a.cs !,4,Wq 
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Vangorda Creek and Grum West Dump Surface Water tnvestlgaUons 

~t.r!nl~KN 

LOW LEVEL DISSOLVED METALS - WATER (WATER) 

ID .. 
samp1iolgo• 2l!Cli/111/01 20D!1111l'01 :20C9/1CIJ01 

14:tll>. 1.&JO 13:15 
·"' ·~ 

U!\ltl VANGOIIOA VAIIGOIIOA VANGO!iOA 
Cltffl( A C!IUKIS CRQl(f; 

0Mol1'1d Mlgltwm !"191 mg.\. 2.&2 2.70 2.77 

DIIOl\!td PclaWlffl (Kl ma,t 0.37 0..3! 0.3e 

~11011•ta somum 1Ma1 mg;t. 1.70 1.73 1.67 

0JU(lll'fll~(~) mgR, 11 12 12 

rw~ • RtPortil!lt o.euct1 umn 

~!tr ll'lffiA: KN 

LOW LEVEL 01.SSOLVED METALS· WATER (WATER) 

. -~ -
ID 1'<1 ~ 

samprrigoaat .,__r1a,'01 2ajP111l'l!1 .ill(lWIUIJU1 
15:4-5 1~110 1li"311 

l . l. Jl l"'llldl'TI...._., "-"-"" ·-·~· ,,, ... _,,_, '" 
UIIRI VANGOIID• V.1.NGOIUJA VANGOIIDA 

Cft!l!K D C~!)(~ CM!KI' 

Mite. lnOfgalllct 

o-..01vt<1 l'lanNu 1cac0l1 mvn. 91.£1 iU 1:29 

l)lltOIYfcl lllltQ Dy ICPIIJ 

C>lHOtl'fll MllrJnum (Al) ~t. IM 1~-~ 12-3 

D:NolvtO AnUmor.y (SD) 1rg1t. o.o, D.05 0.0! 

DIIIOll'l<I A!Nnle (Al) ligiL o.:M 0.26 0.2!1 

Dll&Olvt<I hllum (9aJ L'9lt. 2U 27.0 20 
OIUOll'l<I et,)1111.:rn (ef) ug/1,, cl>.01 cQ.01 cl).01 

OJAOll't<I SVDl!!l! {!II !19i\. o.rm(TJ 11.0:6 c(l.(I)~ 

DlNOli't<l l!O!On 1.,) t191L ~ ca,o ~ 

D.lll0l1'td CJaff'JUm (Cd) L'OJ\. O.tlSil D.CI!' 0.0.1.S 

DlUolvtel Cl!tcfflli:m (Cl! ~91\. .. 0.1 ..0.1 .. 0.1 

01"011'1<1 C:Dalt (CO) ugJ\, 0.1)'5 Q.a.ta 01ll7 
- - -

OlMOll't<I Cqlplf" (C\IJ !o'!Jll. D.$% 04' o.~ 
DJM,olffll !!ti! (l' t) ~'gi\. :<a 32 ;,a 

DIMOlffll LHd (Pl>! 119'\. 0.15S 0.2~6 o.1e1 

Dllolol,'td utnlum (UJ 1191\. LS u u 
1;)1'$011'1<1~(11.n) 11911. 9 . .U !l.2$ 7.87 

D}AOll'f!I J~!\IJ!tl (V.D) ~'gl\. OZi O...& ~ 

D-NO!\'ld Nffll <NIP lf<IJ\. 0.4e 049 Q.;47 

Duoll'ld Stltm.lm (St) 1.'91\. a.ca 0.1D D.12 

D1M4l1'td SIIICCn 1911 11(11\. 446ll -17!0 5DOD 
.. -·-·- ~-· 

DlM411'1<1~(Agl ll9lt. <(1.01)$ cQ.00$ ..0.00$ 

OJUOMG S'.rontum (St) 11(1/\. 9U 1a1 120 
Duol\'ld 'TllmUrn ml ugJ\. O.COi 0 .010 0.012 

DIIIOll'td Tin (SIi) 1.'91\. .. a.a, .. 0.01 ..0.01 

DIUOll'l<I Tnaruum (Tl) 1:91\. cli5 cO.S .. o~ 
~11'1<1 l,lmJID llJ) ugit. 1.ZZ 1~ 1.27 

DJNOll'fll Vll'..lU!um (VI • cQ-l c(l,2 .. 0.2 

0Mol1..U ZlnO (In) ugl\. 22.9 21.e 21.2 

ID!Uoll'fd Zlteol'J14'11 [Zl') ugl\. ..0.1 ..0.1 .. o_1 

DJMQll'fd i;aJClum (C:aj m;;t. 2,.1 ~-1 ~7 

~- • l'ltpwtlt Dt1Kt!On U!Tllt 
( I ) l)(l,IOl\'IQ grN!lf :n~n lGtl! l'ltlllalyl!I yltlaa li'IIIIJr fNU!:I 

lffl\. --
0.05 ~M 

0.05 ?.w67a 

0.05 ?./.!UTe 

3 l"5M76 

IIDL ~11--. 

D.5 ~7'..o76 

D.l UU1$Z 

o.m !4926!% 

o.m U!2t!2 
o.m 3492§!2 

0.01 34U:4~ 
O.CO$ ~osa 

!O :.im$Z 

O.CO$ U!2t!l 
Q_1 3~~z 

IUOS um~a 
0-~ 3"U6$3 

1 3.l.~f2 
D.QO! UelUl 

0.5 !4926!2 
0.Q5 ~!l 
o.o, U!l:6&2 

o.m J.l.!2UZ 

O.Ot U!M" 
ICO ?4!2:6!-2 

a.cos l~Sl 

a .05 ~4-!2t$Z 

O.COl !"!lH2 

0.01 U92U2 

0.5 !.&m!2 

o.coa ~~ 
0-l :.isz6~Z 

0 .1 U!NS2 

0. 1 u.!~!2 

D.QS U'3575 

5 



Vangorda Creek ttnd Grum West Dump Surface Water lnvestlgaUons 

SamplRt lnilia'.s: KN 

LOW l.i.VEI. D15$01.VEO Ml;TAI.$ • WATl;R (WATER) 

A I .. .. , .. 
satl"'f)l'ng DIM 2~10,'CJ1 2C09J11l'l)1 .t!OW10i01 

1U& 16;1!0 1$;~ 

• ~ ,. ,. 
Unltl VANGOIIIDA VAHGOI\OA VAHGOIIIOA 

CIU!!:iC D Cll!l!K e: CIU!!Kf' 

OlaolYIG lolaglHNm (Mg) ~ 7.11 7.98 1U 

OIA,Qll,ed Polas5llrn (KJ lm;.1. D.-46 llA1 0.$1 

DlNQl\ltd SOOlum (NJ) mgi1. 1.l!l' 1.95 2.09 

0..01\'td 3Ull~.ur (S) • i:s Z4 3) 

M.!. • ~-It Dtllt0iicn L!lllh 

IIIDL 

0.05 

0.05 

0.05 

~ 

Sil!T!p!fl' In~ KN 

LOW LEVEl. DISSOLVED METALS· WATER (WATER) 

m .. "' -· 
S-"P1"9 Dall :illl)'il1Q/1)1 2CO!lV11l.'ll1 

... 

1il:OD 1&:lO 
n - .. ~~r 11n., , ta f~ "~"~"v "~'"a '" Unlt9 Gl'IU!lrl GIIUIIII 1'11!1.0 ftt>L 

WDTDUMP WUTDUIIIIP Ill.AHi( 
1rtnwn..t ll'lt'>WQ.J 

lllltc. lnOtganlet 

CIUOt.~OHar~nm (Caco3) mg!\, 11:..0 m •0 . .5 0.5 

Olt~ llt!llt llY !CPIII 
lllaot.'tO .Ai\111',r.um (-'!) 119'L 1.6 2-6(1) 1.0 0-2 

p!IIOh'tO Anlll!!Q!'l)' (~) 119'1. o.oe 0.1& c!).02 0.02 

bwol'lta Amnle I.All llG'l. 0.04 D.SO 4!1.02 D.02 

llcuoh"tG l!atMn (!a) 119'1. 9.U eu 0.13 O,Ol 

rxaq,,..11 lltf1111um (~) 14'1. 4 .01 •0.01 .. 11.01 D.01 

~!"'1!!!0'!(191) ll!J'l. 0.010 cllQ05 D..1105 o.cos 
CIMOtftO IIOIOII (Ill ug'l, ~~ qQ c!(J w 
CIM,Ol,'tO CJClmlliffl [Cd) 1i9'l. 0-024 0.027(1) cO.CO& !J-li<l~ 
C!lloh'tll cnromlum (Ct) 119'L 0.2 ' ..0.1 .. 0.1 0-1 

OCMQh'ta coo.an (CCJ Ug'l. 0.03i O.Oli o.coe ~.CO! 

~ .. II eopp.,-(CU] ug.'L 0.27 1.04(1! 0.13 0.05 

~~ll(l'•J ug'l, 12 
-

11 s 1 

~Ltld (Ptll 119'1. Q..0$i O.O!O O.OOi l'J.ll0$ 

~ Utnlum IUI ~L 1.e u ~o.:i 0.$ 

~~~(Mn) • o.,o o..32 (11 O.!O (I) D.O& 

()("9!,'f\11,(0~atJlllm ~IOI L'<l'L 0.97 O.i1 ..0,0! 0,05 

~'tll~(M} ~'I. 0.!Q 0.!3 O.OC O,Ol 
-

l:lltlol...O :SU!'tfl.11!'1 I.St) ugl\.. 3.52 0.S) cll.M 0.1)4 

Ctaolt'tel 5100011 (81) 19'L SIS> !41D .. 1on tQD 

~a Sltvtr ("9) 19'1. •.0.00& .. o.oo, .. o.coe IJ.CO& 

~&aOllfG Srron11111 [Sr) 19'L 1090 772 0.05 D.05 

()(qQ?.'911 ll'.aJJum [Tl) &:g'l. O.C03 •O.Oll2 .0.002 0.C~2 

C!aalffll lll (Sn) lig'1. ~.01 cll-01 ~.Ot 0.01 

Cllloh'ld TIIWlm (Tl) ~V'L 41 .. cu '"D.$ 0.$ 

~a U1'anll:!'ll (Ul llGil 17.4 1:U ..0.002 ll.C02 

rxllG!MII ~um M L'9'1. .. Q.2 .Q.2 0.2 0.2 

lll&$nl,WII nic (ln) ~"QII. 0.9 u 3.4 0) 0.1 

~ Z!JWnl!jlll (zr) 1/!fl. ..fl-1 -<0.1 ~0.1 0.1 

NlL • IUport.aclt DtllC1icn Lll'!l~ 
(1) cruotrta gl'Nlar tnan total l'IU!!,1ly-1!1 )'ltta ,rn111r rKUl:I 

~ IIIICII 

!4.!U74 

3,U3476 

l,'53676 

341!M7li 

,j\ll;IIIU:II 

34731176 

=~n 
;i,uiesi 

~m~ 

:!4!2!52 

W2ES2 

34!2!52 

302£~ 
3.1!126$Z 

~!2e5Z 

~2!52 

:!4!2!52 

~ 

~24$3 

U!~ 

~!~ 

34-9:2!52 

l41:2W 

~:2E!2 

34fflSZ 

~,2e~ 
!o&!:2!52 

U!:2W 

3"U•H2 
~$2 

~!2UZ 

!L!:2!52 

3"4S2ES2 

US:2~ 
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Vangorda Creek and Grum West Dump Surface Water Investigations 

~plerl~! KN 

LOW LEVEL DISSOLVED METALS· WATER (WATER) 

IU~uv l'll ·"A" 1'11 "' 
20G911QJOI 2COi/10.'D1 

14:0ll 16:!0 
"".-" ~ 'tV "A"•- '" '" "'~'IV 

U!Ubl ORUM GllUM "fl'WI ROi, 
WUTOUIIP wtSTOUW 8WfX 
nnwr_, nnwr- ~ 

C!ao/itel Cllctum (CJl IT'9J\. 248 17& 0.C(I D.05 

C(N.Qll'tG ~ffllall (Mg) IT,91\. 122 !0.6 ,cl)cO! D.05 

CWOll'ta Fotaul\Jm (IQ IT'9i\. 1.$1 1.38 -<ll.05 D.05 

1)$&Qh'ta soa111m (Na) rr.gn. .uo 3.77 ..ii.OS 0,0!, 

CWOt,td $Ul!r.uf [$) mg11. ,CO 101 ~ 3 

!WL • Rtpcd;alt ~ UITI~ 

Sm\pltr Initials: KN 

LOW LEVEL TOTAL METALS• WATER (WATER) 

" "-~ ·-· 
-'1011;11 ~!1,110.'01 .x109nl)Jl)1 

14:mJ 14:!(J t3:t$ 
UMH~·,v ""·" '~ tV 

Ulllll VANGOl'IOll v~ VANOOftO& IIDt. 
Cl'lffX /l Cl\!!KB Cl'l!!KC 

Cllcllllfa4 Ptnmttttt 
f etal tw-cNu [caco3l man.. ,u 49.a St~ D.5 

Total ... tai, 1>y icP11t 

T~ "11mJlVlll (Al) • IU tt,7 18.1 D.l 
TGlll MUmall)' (lib) ugJ\. o.oa DJU O.DS O.Ol 

Teti! AtMnlc (Al) ugl\. 0.27 ~e O.!O O.Q2 

Tctal !at&.1m (9a) Ilg!\. 2l.1 23.1 212 0.02 

Tc:tal~um (ef) ~'9•1. 0.02 -0.Dt O.Ot 0.01 

f (:1.11 &llffllllll Jal} 11911. -0-0~ c0.110, c(l.005 H,0$ 

Teal 110!1:II' 19) 1191\. ~~ ..so ~eo !O 

Total ClidlTIUm (CCI) IIQJ\. 0.113! o.o?e OJl&2 l).COS 

Total C1110rnl1:1'11 (Ct) ligJ\. ..0.1 ..0.1 •D.1 0.1 

fetal Cdlalt (CO) llQJl. 0.051 D.o51 O.OS7 II.COS 

T~!~(¢U) 1191\. 0..43 0,6& MS 0.0, 

TN! lnin (l"t) 1191\. er 6$ e5 t 

Teal Ltad (I'll) 119,\. o.m 0.3!7 0,471 l).CO! 

T«al L!:nllll'l'I (LI) l!g,1. 1..5 u u 0,$ 

Tcta1 wr.ganttt (tl .. 1) ugn. :i.n 1:l.7 11.3 0.05 

Teai~l!l'JI (lf.i.l) • O.lt 0-20 0~ II.OS 
'fctll li!:ttl (fill) UQJ\. o~, DJ! 0.!4 O.Ol 

Tela! S.ltnllm (hi L'9J\. O.ot 0.0! O.D9 O.GC 

Total SUlccn (Sil L'9it. ~uo 4l10 4-!00 ,co 
Tc:ta1SllV1!! ("9) l.'g/1. -o.~$ --0.00$ ~.oos 1)-CQS 

Tell! $t!Ol'iCUIII (Sr) ~';i\. H -1 6U 01.1 0.0$ 

ictlt 'Tl\allUm (T1} • O.CG'T O.Dll7 a.cos b.roz 
TGtal Tin {SIi) U9J\. ...0.01 .. o.o, .i!l.01 0.01 

fetal Tlbnlutn (fl) 1191\. ~.5 4'1.5 •11.! 0.5 

T¢11 U!3M.ml (U) !,'IJl1. 0.371 0.310 o.:&o O.llOZ 

Teti! VINCll/ffl IV) 1191\. ,oQ,2 ,dJ,2 ,oQ.2 0.2 

T!illl ZIIIG [Zill U9i\. 17.D ,u 25.0 D.l 

TGtal ZlloorJUm 1_21) L'911, ~0.1 ..0.1 •D.1 0.1 

rciat ~um ica, mg,1. t,U 15.& 16.1 0.()5 

TGtl!l l..llelntw!II (MO) lll!Qi\. l .33 :uz l.6'7 0.05 

ftDI. • l\tjlotmlt Dt!RG!lcn umn 

~llatcn 

3'l9Jf76 

3£,Jffl 

3'S3S75 

3'93676 

3'»S70 

~-
3,47211&5 

!,,&~!W 

!4!M!4 

34§5!4 

~!..c 

U~&& 

3~M 

!494!!4 

!4~~ 

34926!4 

~!.C 

J4.~$.I 

!.&!!4:6e.t 

um~ 
!4926~ 

~~S4 

~m~ 

!.&!.."6~ 

!.&."26~ 

3~!4 

~s. 
J4.m~ 
J.&m!o' 

!4!15~ 

~SC 

l4-m:!4 

!4&2!11£ 
.!,l.!2f~ 

~ ·si 

J4.!2725 
!,Ul7lt 
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Vangorda Creek and Grum West Dump Surface Water lnvestigaUons 

Sampler lnitia:s: KN 

LOW LEVEL TOTAL l't'!ETALS • WATER (WATER) 

11'1 .. ' ·'"·' .. , . .. 
sampmgOalt 2l!Oil10,'0I 200WIO.'ll1 40C9f1(111)1 

14:0!) t .&.:..'O 13:18 
r-ir,,. ,-... """"- n .. _....,.. ~•n•~g ""'= rQ 

Unlta VAHCOftDA VANCOl'U)A VAHGOftDA ftDL IIJCl!IIICII 
CAttKA Cftlll(lt CA!!JCC 

!Tobi Flllbwlm (IC) mgll. 0.33 0..34 O.lS 0.05 !4!2725 

ITctal toCIUlll t~I lmru1.. 1.65 1-57 1.65 0.05 349272! 

ITCfal Suljll'.ur (S) rn!jl\. 11 12 10 3 34S2'72! 
---· 

lftoo. • fttpOrtalllt Dtlile11an um~ 

Smipler lniti..'J: KN 

LOW LEV£1. TOTAL METALS - WATER (WATER) 

I 
.. , . Ap_u A •n• 

aarr,plng D.tlt ~J1Q,'01 ,2(0!!11D'°111 :lllWICl/01 
1U5 16:00 15:JO 

,w ,v 

Unlll VANGOIIDA V AtlGOl'tOA VANGO!IDA m>L ac "$t.CII 
Cl'tl!!K D C!laK! CIU!!ltl' 

~JIM~~ 
Toti! ~-(CJCOJ) rn;n. au 50.0 1:25 0.5 !J72H5 

Toti! Mttall ~ ICPl!ll 

Tobi ~um (Al) 1191\. 21.J 16.!il 1HI G.2 34U6!6 

Tctai Anllmcny (Sb) 1191\. 0.09 0Jl7 0.0/ii 0.02 :ufflM 

Tabl ArffnlC (AS) ~'91\. 0.35 0.35 0.32 0.02 ~~ 

T~1 earun (Oa) 1.'gll. u .a 2.U 2!.3 0.02 ~9:!e.t 

Tot,I ~Dllffl (151) cgfl. cl!..01 ..0.01 «ll.Ot 0.01 !.&92!!' 

TCQll!l~[511 ~'gl\. o.co, O.ll3Q ~QQS .cos !4!2'5!£ 

TOCII !oron 111) 119,\. 4/50 ~ ~ ! Q 34!2!!4 

1ctal cacln'iUm tCdl ~'<II\. O.O!ll 0.0!2 0-IJ,lll l.COS :,4$2654 

f etal Cr.rut!lllm (Cr) ~'91\. .. 0. 1 ~0.1 .. 0.1 0.1 349201!4 

T$1 CQl>Jlt ICDI Wit. 0.044 0,0!7 O.D.&ll .005 J.&~e,t 

Tot.,t~(C\I) ugn. 0.156 0.7 1 0.$9 0.05 !.&!N!& 

TOUI lrcn (l't) • co 61 !9 1 !4ffl!4 

TCQI LNd (Pb) 119,\. o.w 0.67& ~ _.liQ! 34!26!4 

i ctal u:nhm (UJ ~'9!\. u 1,! 2.0 0.5 3~S. 
Tobi 1.ut.ganlff (tin) L'9!1. 13.9 11.1 i.15 0.05 J.&!20!4 

Tat;II IAclyW.,,um (llO) L'!jll. 0.23 0.2! 0.2-' 0.05 ?'-!m!4i 

trotll Nl«tl (NII l l'Gll. o.~ ~ O.~ 0.02 !4!26!,;1 

ITOCll seitn.\lm (Gt) 1191\. 0.10 0.11 0.1:i 0.04 !4!21!4 

troa1 Sdlccn (Gil IW1\. '3711 4370 um ,co 3oiU6!4 
ifcca, Savtt (Ag) ~'gl\. ..(1.005 .. o.cO!I ..O.CIJ! b.C05 Jol.92$54 

1Tqta1 ~n11um tSn L'Qll. au ~ .7 111 0.09 ?.L!:1'5!41 
... 

ITotll ~11um (Tl) L'gJl, o.co;i 0.010 0.011 .002 U !H!' 

Toal 'iln ($11) 1191\. ,o!J.01 c0.01 c0..01 0.01 l4!2'!4 

'Tout TID'l111m jTI) L'9J\. .O.! .-0.5 o.e 0.5 Ul:i&S.C 

1Tcta1 l.lrafl111m [UJ L'gl\. 1.20 1.25 1.!6 .to? U~S4 
IT~ Yal'~l!ffl lV> llgJl, ,,u ..(1.2 .. 0.2 0.2 Uffl!4 

!Toti! Zl!!e ll/ll 1!91\. 2$.9 21.l ~ .7 0.1 !4ffl!,& 

IToi:al Zll'OorJ\11!'1 czn V!Jl\. ,oQ.1 cl).1 cQ.1 0.1 !4!:t~!4 

Tout calliffl (Cl) mg.I\. 2U z.u JU 0.0/i 3'3Vali 

lfQtat l.._.tslutn 11,IO) lmM. 7.28 7M 1U 0.05 J4.!Z725 

ffl)'. • l'ltPorl3t'- C)l!ltcUan Uml! 

B 
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Vangorda Creek and Grum West Dump Surface Water Investigations 

~pltr In~: KN 

I.OW UiVil. TOTAi. METALS · WATER (WATER) 

II I> "'·' "" " -1 

Samplllg O:ale ~10.UI 21Xl5'11Cl'll1 ;lll09/101!11 
1&~ 15:CO IUD 

~rn -•=-• na1n e1 rN ~•=a r" n•,n.._- rill 

UNb VANOOft04 V.A.HGOIUIA V.lNGOftDA. ftDL 
Cl't!!'J( D Clt!!K I! ~ .. 

f cttl~m(K) mgn, O.~ D..43 0.49 0.05 

Toti! socrum tN,111 lma,T. 1.oa t-91 2.1l D.05 

'iclll SU!pM (!l) mg!\. 22 2-C 33 l 

~ • "*90ftalllt DtltOlllln L'mn 

S.1mpler inti;,,:,: KN 

lOW l.&V&J.. TOTAi. METALS · WATER (WATER) 

,~ .... - 1!) .. ,. -,g - .,R n .. · 1-, .... 

Samp1ng D.Jle ~09110,01 UOlil'lt\'111 
1e:on 10:!0 

'" ~um~• nun u111 fi ... = ... nu•= ·~ urub OftUM Gl'IUM Pll!LD l'IDI. 
WUTDultP W!ITDUMP 111.ANK ~-,....,,.._. .. ,....,,._~ 

-- ··-··· 

Clloll!atlMI PU'lffltwrt 

IT'ctll HWnHI (CJ<:03) !1191\. 1Di0 1,1 .. o,;; 0.5 

ITOlal Mttlll Dy ICPMI 
1Tct11 Alutr.mum (Al) U9''L IU 2.1 0.$ D-l 

lf¢t31 Mllfflqfty ($DJ u;t. 0.1)5 0.15 40:1 O.Ol 

ITotll "'"'11; (At! lllll1. 0.12 D.!7 cl).Q2 0,02 

lrct11 l!.Jl!U!ll (hl ~~1. O'U 17~ 0-~ 11.0l 

lroal e1Mti1m <l!tl lllel'l. <101 -0.01 ~.01 0.01 

lrct11 !.Sffllm (Iii) L~1. ..O.DO! .. o.oos .. a.DO& O.CO$ 

Ira Bolon !&I L'<IIL ... -a ..so 4$0 !O 

!rat.JI~(~) ll9'I. 0.~1 0.019 ..0.00! D.CO! 

ITotll Cl!l'Ct!llllm (Cr> i:,;1. IU •CU .. 0.1 D.1 

lrcta! COl)all (CO) 119'L 0..0$7 0.1»$ 4(1.0QS 11.~0S 

IT'ctal CCFPV (CV) L'i1. 0.!1 0.61 0.11 D.05 
lrOQI ltcn Cl'*) ~'L !7 13 .. 1 1 

ITotai LtJd (PD) ugn.. O~I o.oee 0.155 0.CO! 

ITGtll UIIIIU!'I IUl lw'L M ,U • 0..5 0.5 
-·- -

l!'Cia! l/.,,1!''9MIIH l',tn) 119'L O.M Q:l;\ cQ.O! 0.05 

lrcta1 lh)M(llt'Klm n1.o1 I 1:0'L on 0-4'7 cO.OS Q.0$ 

1Tctai Nml (t-11 119-'L O.!O O.!! ~.Ol 0.02 

1Tcta1 seittJUm cs,1 IWII.. l.U 0.50 ..U.04 0.04 

ITOllll :S~IOm (SI) ll9'L mo ~o •10!1 t~ 

lrot.11 Sliver (A9) 119;L ~00& ~0$ ~.00$ b.CO$ 

lrcta1 ~nuum [!:f) • 9'6 719 405 0,0$ 

1Tcta1 nwnw mi ~~ Q.G04 .. 11.002 •O.COl b .COl 
. 

IT~1'111!$1!J I i:g'\. ..0.01 ..QJ)1 ...a.o1 0,01 

lroat Tlllnlum (TII • -o., .Q.S •0..5 D.5 

ITOQI urar.rurn {Ul L'G'L 17.9 12.e 4(1,(IOz IS.~ 
lrcta1 vaMi=iurn M ~'L .. 11.2 -0.2 ..0,.2 0.2 

IT«a1 ~ 12n1 ~'CL'L. 1.e IA 0.2 D.1 

!Teti! Zlr<'ollll!r!I flt) i:t;'L 41).1 .0.1 c0.1 D.1 
-·-· 

ITOCII ca!Clllffl (C,) 11',41\. 2,1,l 171 c0.0$ 0.l)S 

!Ul1.. • ~l!)Cl1anlt Dac!lcn uma 

gc llal.l;ft 

U!:172' 

U92725 

UU725 

lie llltCn 

3'72e85 

~~ 

~ 

lL92U4 

3'92!54 

~ 

3'ffl5"S 

3£9:MS' 

"'49:H&I 

3492!5' 

3U2!5' 

3''2f$t 
:.£925$4 

l'!295' 

3'9U54 
3'!2!54 

3'11~5' 
;,.iffl$,I 

;i.l92!54 

"'492!!4 

3'92E5' 

3'ffl5' 
Wl™ 

w2es: 
3492!54 

3'\m5' 

:,&.all:$4 

Wle5"S 

3'92!54 

3"2725 
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