
, 

BH01-1 

1.o7 

BH01-2 

1.07 

BH01-J 

'" 
BH01-.t ,., 

BH16-1 

BH 18_. 

0, 

BH1._,, 

,0 

" 
BH1S-13 

BH18 -17 

MW01-1 ,., 
MW01-2 

0.70 

MW18-2 

" 
MW18-J 

HEPHs 

3\-Jul-0 1 <150 

Date L EPHs H EPHs P AHs 

3\-Jc0-0 1 <150 <150 "'DL 

Da.. Metals MAH, PAH, voe, 

3\-Jc0-0 1 4'.S ~ "'DL "'Ill 

, .. 
3\-Jc0-0 1 

Metals L EP Hs HEPHs MAHs PAHs 

2\-No,-18 "' 5S.O 

Ot hec Melals 

Da1" Metals VPHs LEPHs H EP H, MAHs P AHs voes 

2\-No,-1S <AS ~ <\00 <100 "'Ill <AS <AS 

Metals L EP Hs HEPH, PAHs 

20-Nov-10 
•s 

Meta ls VPHs LEPHs HEPH, MAHs PAHs MTBE 

22-Nov-1S 

Da>e Meta ls L EPHs H EPH, PAHs 

23-Nov-1" <AS <\00 <\00 <AS 

, 
Da_, L EPHs HEPHs P AH, 

3\-Jul-01 <150 200 <AS 

Date Metals MAH, PAH, voe, 

3\-Jc0-0 1 <AS <AS "'DL 4'.S 

Metals VPHs L EPHs H EPH, MAH, P AHs voe, 

13 00 

21-Nov-10 

Metals VPHs L EPHs H EPH, MAH, PAHs voes 

0.5 <AS <100 <\00 <AS 
t-~,c,-, 2._Nov-rn t----+~~~+-0c0s,~t--0s0c0-t-•=oc~r.~s-,r,s,~i 

8.0 <AS <100 <100 <AS 

Mwrn,; 

2\-No,-18 

MW18-0 

2 \-No-.,-1S 

"' 3 1.2 

58.1 

Oth o , M eta ls V P Hs ., L EP Hs HEPHs - ~, 

L EPH, HEPHs MAH, PAH, voe, 

HEPH, 

v oe, 

MAH, 

I 

I 
I 

I 

PAHs 

I 
I 

I 

I 
I 

I 
I 

MTBE 

MW18 -12 Oat. Metals VPHs LEPHs HEPHs MAH, naphthalene Othec PAHs MTB E O t ha, VOCs 

0.0 <AS 470 400 <0.0 1 4'S 

t--s,,~-a ,,_...,v-18 <AS 1100 1500 21] <AS 0 . 76 4,,S "'-' <AS ,., 
MW18-14 

22-No,-18 
t--s,,~-, 
~ 

MW18 -1' ,, ••• 
2 \-No,-10 

Metals ., 

Metals 

0 00 

L EPH, HEPH, Denrn[a Jantlvaceoe 

<>100 0900 0.8S 

<100 400 1. 9 

<100 180 0. 12 

VPHs LEPHs HEPHs MAHs PAH, 

<ll <llO <llO <l<DL 4'S 

V P Hs L EP Hs HEPHs 

1500 

MO 

be nzo [ DJ f I uo,anthe,.. 

000 

voe, ., 
I 

,s 

0 .11 

' 
MAHs PAH, voes ., 

,_ 

be nzo [ b + j] f loo,a,-;t,eoe 

" 

-

Otho, voe, 

.. .. 
Ii 

I nde no [ 1. 2 , 3-cd]p,.-ene 

0.45 

,. 

--r 

- /r 
/ I 
/ I -- 1.,, 

I 

. MWta-14 
I I I 

-¼ MW01-2 - I I 

I )I f 
I/_, I 

I 
I 

r 

' & BH1S'H 
~ 

I 

I 
I 

Keystone 
Environmental 

l!l,_ TH 1 5-02 

11"".i ;l]--115'01 

NOTES 

,-
1 
I 

& BHOH 

& BH11¥13 

- • .. 

1. THIS DRAWING IS FOR GENERAL INFORMATION ONLY. 
LOT BOUNDARIES AND FEATURES ARE APPROXIMATE. 

2. DATE OF AERIAL PHOTO PHOTO IS 2015 

I I 
I I 
I I 
I I 
I I 
I I 

& B/:io1,J"i 

: ~ I 
, - . 

~ -,---

1 I , 

DRAWN BY CY DOCUMENT PATH: I I 13600-13699\13639\Phase 00002\Figs\Fig6-So il-Analytica ~RO.mxd 

S S 18-1 

TH15-1 

0.3-0.5 

TH10-2 

O.El- 1.1 

TH15-J 

0.6-0.S 

Metals VPHs LEPHs HEPH, 

Date Metals L EP Hs HEPHs PAHs 

Date Metals LEPHs HEPH, PAHs 

23-Nov-18 <AS <100 140 4'S 

Oat, Metals L EP Hs HEPHs PAHs 

26-May-15 <AS llO 340 "'Ill 

Oat, Metals L EP Hs HEPH, PAHs 

26-May-15 <AS <10 <10 "'Ill 

Oat, Metals LEPHs HEPHs PAH, 

~ SS/Sel!l--06 , . 

1/ 
' I --+ W.13-11 

,s 

., ,­
' ' £ ,. 

• 

-- - -

' ' ' 

--- - -
SCALE 1:1,500 (approx.) 

l!'.i Tl-115--04 

' 

,~ ~Sl'13--05 

~ SS/SP.1&04 
I / 

rn,5_. 
1.0-1.7 

rn,,._,, 
2.2-2.4 

TH15-0 

1.3- 1.5 

Metals LEP Hs HEPHs PAH, 

\ 
Oat, Metate L EPHs HEPH, PAHs 

W-May-15 <AS <10 <10 "'Ill 

' Date Metals L EP Hs HEPHs PAHs I 
28-May- 15 <AS <10 <10 "'"'-

I 

m 
ii 

LEGEND 

c====J 
177 /;J 
~ 

!'] 

CIAO 
CIAO 
CIAO 
CIAO 

voes 

' /; I 

PHASE 1A EXISTING PLAY LAND 
FOOTPRINT 

PHASE 2 PNE AMPHITl-lEATRE 

PORTION OF PHASE 3A FESTIVAL 
HEART-OF-THE-PARK 

PHASE 3B CREEK DAYLIGHTING 
SOUTH 

PHASE 4A FUTURE PLAY LAND 
EXPANSION 

PROPERTY LINE 

LOT LINES 

BUILDING 01.Jll_NE 

FORMER BUILDING OUlLINE 

BERM 

STOCKPILE 

FORMER STREAM 

FORMER ROAD 

TEST HOLE (BYOTl-lERS) 

KEYSTON E BOREHa..£ (2001) 

KEYSTONE MONITORING WELL (2018) 

DESTROYED KEYSTONE MONITORING WELL (2001) 

KEYSTONE SURFICIAL SOIUSTOCKPILE SJM>LE (2018) 

SOIL CONCENTRATION(S) LESS nw. CSR ST,•1,m,•;:ms 

SOIL CONCENTRATION(S) GREATER 1HA'I CSR PL STANDARDS 

SOIL CONCENTRATION(S) GREATER 1HA'I CSR RL l1l STANDARDS 

SOIL CONCENTRATION(S) GREATER 1HA'I CSR CL ST,•1,m,•;:ms 

UGHT EXTRACTABLE PErRa..£UM HYDROCNl:BONS 

HEAVY EXTRACTABLE PEfRa..£UMH'rOROCAABONS 

POLYCYCLIC AROMATIC H'rOROCAABONS 

VOLATILE ORGI\NIC COl,PQUNDS 

MONOCYCLIC AROMATIC HYDROCNl:BONS 

VOLATILE PE1ROLEUMH'rOROCAABONS 

METHYL TERTLo.RY BUT\1... ETHER 

LESS Tl-1,'N 

REPORTED DETECTION LMT 

NOT ANAL '/ZED 

= 
~---J-------~~--1 AA 

BRITISH COLUMBIA CONTAMINATED SITES REGULATION 

APP LIED STANDAADS 

• 

~= 
GROUNDWATER 
R_OW DIRECTION 

Hast ing Park - P layland Redevelopment and 

Heart in the park 

REVISION No. 

00 

Vancouver, BC 

Ci ofVancouver 
DATE PROJECT No. 

A r. 2019 13639-02 

" 
m~ 

CSR URBAN PARKLAND USESTANDAAD 

CSR RESIDENTIAL LOW DENSITY LAND USE ST,.,.DNl:D 

CSR COMMERCIAL LAND USE STANDARD 

METRES BELON GRl>DE 

SAMPLE ID-----~ ~-----ANALYTE 

DEPTH (m) -----~ ~----- RES UL TS 

NOTES· 
1. Soil Sampe values are presented as M crograms 

per ,;Jam (µgig) [parts per million (ppm)]. 
2. Sanl)le Exceeding CSR PL standard in BROl'l'N . 
3. Sanl)le Exceeding CSR RLlll Slaridard in BLUE. 
4. Sanl)le Exceeding CSR CL standard in DARK RED . 

Figure 6 

Soil Ana lytical Results 

City of Vancouver - FOi 2023-228 - Page 386 of 1003 



f 

I 

D2-Aug-0 1 

MW0 1-2 

D2-Aug-0 1 

MW18-2 

27- - -1" 

1<-Dec-18 

1l-Dec-18 

MW18'1 

27---18 

14-Dec-18 

1EI-Dec-18 

MW18-6 

27---1" 

Mwrn-,; 

27---18 

MW18-6 

27---1" 

MW18 -10 

27---1" 

MW1"-12 

27- - -18 

MW1" -1" 

21l-- -1B 

I 

f 
I 

I 
I .. 

' P AHs Meta ls - 000 •• .. I 

~ ,. I 
So,eenDeplh LEPHw MAHs PAHs voes Metals 

I , 

coo .. I 
I , 

Scceen Dep1h """'""" LEPHw EPHw ,. _,. MAHs P AHs voe, I'/ ~ , : 
7.S-8.B ,., .. 000 000 coo coo .,, •• .. 
7.>-a.a "' 7.>-a.a "" 

~ 
Scceen Depth vanam,an Othec Metals VPHw VHw,_,. LEPHw 

0 .5-S. 1 ,., .. 000 000 coo coo 
0 .5-8.1 ,., 
6 .5-8.1 • 
'\ V ~ 

J~ 
11 

~~~-~~-~c"-~-" ~' ',..;:;". ~=~ ,, ; I 

~ ® ~ I 
S o, eenDep<h 

1.6-3.1 

Scceen Depth 

3.B-5 .5 

Sc ce en Depth 

4 .6-0. 1 

Scceen Depth 

21l-4 .3 

Scceen Depth 

1.7- 3.1 

So , eenDepth 

2.8--4.3 

So , eenDepf, 

ta-3.4 

Me t als 

•• 

Metals 

Metals 

Metals 

Metals 

Metals .. 
Metals 

"~ 
000 

LEPHw 

VPHw 

LE Pffw 

coo 

VPHw 

000 

VHw , _,. L EP Hw EPHw ,. _,. ... PAHs 

000 coo - .. •• 

EPHw ,._,. P AHs 

VHw , _,. LEPHw EPHw ,._,. MAHs voe, 

EPffw ,. _,. PAHs 

VHw , _,. 

VHw , _,. 

• 
LEPHw -
LEPHw 

EPHw ,. _,. 

coo 

f 
I 

f 

f 
f 

I ,_ 

,_ 
' 

PAHs .. a; bcomoet hane, 1.2-

' 

-,.. {MVVrn-12 

--
-+ MWt8-14 -$- MW01-2 

Ei 
OJ 

.. 

NOTES 
I. THIS DRAWING IS FOR GENERAL INFORMATION ONLY. 

LOT BOUNDARIES AND FEATURES ARE APPROXIMATE. 

-,, 
I I 
I I 
I I 

- I 

:i 
I 
I 
I 
I 
/ I 
I I c _ ~ 

l, I 
, I, 

-+ MVV18Ji5 

Keystone 
Environment a l 

2. DATE OF AERIAL PHOTO PHOTO IS 2015 

DRAWN BY CY DOCUMENT PATH: I I 13600-13699\13639\Phase 00002\Figs\Fig7-GW-Analytica ~RO.mxd 

'-----JI -

~----51 _J.=t 

• 

I' 
----r~ - ~ 

----11--, 
- -• 

.-

(!" • 

' 

-+ \MWT8-10 

' \ 
' \ 

1 

~ 
?. 

• 

\ 

' ' ' ' 

• 

r--

" 

I 

\ 

I 

_,¢ 

' 0 
I 

I ,. C 
+ MW13-11 

r 

' ' ' ' ' ' ' ' 
I \ . • 

• ,q n'" 
' 23,BI ~! 

~~1~, 

-- - ---- - -
SCALE 1:1 ,500 (approx.) 

-

\ 
\ 

/I, 

\ ' 

' I \ , 

" ,, 
' \ , 

-

I 
I 
I 
I 

I 
I 

~= 
GROUNDWATER 
R_OW DIRECTION 

A 

Hast ing Park Playland Redevelopment and 
Heart in the park 

REVISION No. 

00 

Vancouver, BC 
Ci ofVancouver 

DATE PROJECT No. 

A r. 2019 13639-02 

t: 
I 

4 

/ 

t 
{ 

~ 
• 

LEGEND 

, 

PHASE 1A EXISTING PLAYLAND 
FOO TPRINT 

PHASE 2 PNE AMPHITl-lEATRE 

POR TION OF PHASE 3A FESTNAL 
HEART-OF-Tl-IE-PARK 

PHASE 3B CREEK DAYLIGHTING 
SOUTl-1 

PHASE 4A FUTURE PLAY LAND 
EXPANSION 

c·------, PROPERTYLINE L .. _., 

LOT LINES 

BUILDING OUTLINE 

c-==-=-=J FORMER BUILD ING OU"ILINE 

]/ //;J ee~ 

~ STOCKPILE 

- - - - - FORMER SlREAM 

FORMER ROAD 

® 

+ 
+ 
0 
0 
0 
0 

E PHw1~ 19 

Vf-lwo- 1□ 

cw 

""' 

KEYSTONE MONITORING WELL (2018) 

DESTROYED KEYSTONE MONm:JRING 1/1/ELL (2018) 

GROUNDWATER CONCENlRATION(S) LESS Tl-1'°" CSR 
STANDAADS 

GROUNDWATER CONCENlRATION(S) GREATER TH'°" 
CSR AW,.. STANDAADS 

GROUNDWATER CONCENlRATION(S) GREATER TH'°" 
CSRAWM STANDAADS 

GROUNDWATER CONCENlRATION(S) GREATER TH'°" 
CSR DW STANDAADS 

LJGHT EXTRACTABLE PITRQEUM H'rDROCAABONS 
UNCORRECTED FOR PN-ls N WATER 

LJGHT EXTRACTABLE PETROLEUM H'rDROCAABONS 
IN WATER 

POLYCYCLIC AROM/\TIC H'rDROCARBONS 

VOLATLE ORGANICCOM'OUNDS 

MONOCYCLIC AROMATIC HYDROCAABONS 

VOLATLE HYDROCARBONS IN WATER 

VOLATLE PElROLEUM HYDROCAABONS IN WATER 

METHYL TERTIARY BIJTYL ETHER 

LESS Tl-1'°" 

REPORTED DETECTION LIMT 

NOT ANAL \'ZED 

BRITISH COLUMBLI\ CONTAMNATED SrTES REGULATION 

APPLIED STmDAADS 

CSR AQUATIC LIFE FRESHWATER USE STmDAADS 

CSR AQUATIC LIFE MI\RINE WATER USEST,.,.DAADS 

CSR DRN KING WATER USE STANDARD 

METERS BELCM' GR/OE 

SAMPLE ID.---~ 

WW 

M/DDJYY 

DATE SAM'LED __j 
NOfES: 

Soceen LB'Hw 

1.5-4 .6 <IOD 

L_ RESULTS 
SCREEN (mbg) 

1. Sa""le val.Jes are presented as Mcrograms 
per Litre (IIQIL) [parts per billioo (P!lb~-

2. Sa"°"leExceeding CSRAW,.,standard in RED. 
3. Sa"°"leExceed ing CSRAWystandard in UGHT PINK. 
4. Sa"°"leExceeding CSR DWstanc!ard in UGITT BLUE 

Figure 7 

Groundwater Analytical Results 

City of Vancouver - FOi 2023-228 - Page 387 of 1003 



SV1"-3 

PM: ( PLJRL) 

Dupl;oate 

t-'c='-c<a'a'a< --1 2"-Nov-1" 
D,~ h oale ,~, 

Depth 

'" 

Attenuation VPH• 

2.8E-'l <3.64E-1 

2.8E-'l <3.64E-1 

3.7E-4 ..,_81 E-2 

3.7E-4 ..,_81 E-2 

<l.05E-4 

<l.05E-4 

MAHs Naph t hale"" 

<0 .0021 

<0 .0021 

-<l).[MJ02775 

<OJMJ02775 

<0 .0000011 25 

«l .0000011 25 

voe, Ch Io,; nat ed Poeools M ; ,ce II ane ous 0.-gan;cs 

SV11hS Depth Attenuati<>"> VPHv MAHs Naphthale"" voe, Chlo, ;n ate d Pbeools M I so el I ane ous 0.-ganios 

PI\K: ( PLJRL) 

P I\K: (CL) 2G- - -1B 
t-~,a~c,c'---t 

SV1'-<S 

Pl,<; ( PLJRL) 

P l,<; (CL) 2"-No,-1" 
t-CS,S~c,e'---t 

SV1'-1l 

- Pl,<; ( PLJRL) 

P l,<; (CL) W - - -1" 
t-CS,S~c,e'---t 

SV1" -14 

Pl,<; ( PURL) 

t-'c'c~c<c'c'c' --,2"·"""·'" ,~, 

~~ sv, • . ,, 
' ~ Pl,<; ( PURL) 

20- --1" 

Depth 

'" 

Depth 

Deplh 

Dept, 

2.0E-2 

2.0E-2 

1.0E-4 

Attenuation 

2.8E-'l 

3.7E-4 

Attenuation 

2.8E-'l 

3.7E-4 

A tt enuation 

2.8E-3 

3.7E-4 

Attenuation 

2.8E-3 

3.7E-4 

1.5E_,, 

<1.6EO 

<1.6EO 

<1.3E-2 

VPHv MAHs 

<3.ME-1 

<l.81 E-2 

<l.05E-4 

MAHs 

7 .28EO «'IJRL'CL 

0.62E-1 «'URL/CL 

3.0E-3 

VPHv MAHs 

7.50EO «'URL'CL 

O.OOE-1 «'URL'CL 

VPHv MAHs 

8.0BE-1 «'URL'CL 

1.147E-1 «'URL'CL 

4.05E-4 

<0.015 

<0.015 

-<UMl0075 

Naphthale,.. 

<0.0021 

<0.00027"15 

<0 .00000 1125 

Naphthaleoe 

<0.002 1 

<0.0002775 

<0.00000112" 

Naphthalene 

«l02 1 

«l.0002775 

<0.0000 11 25 

Naphthalene 

<0.002 1 

«l.0002775 

<0.00000112" 

I 

I 
I 

voes Ch I o, ;n, I ed PheDDis 

voes 

I 
I 

I 
! __ 

Ch Io,; nat ed Phenoas 

Ch Io,; nat ed Phenoas .,, 

I 
I 

I 
I 

M ; sce l l aneousO-ganics 

M ; sce l l aneouso-oa,-,;cs 

M ; see I l a neo us o-oa,-,;cs 

-/r 
I I 
I I 
I I 

--$-j~18-14 
@ SV13'14 

-$- MW01-2 I 

it, 

/ 

I 
I 

( 

Keystone 
Environmental 

NOTES 

,-
1 
I 

• .. 

1. THIS DRAWING IS FOR GENERAL INFORMATION ONLY. 
LOT BOUNDARIES ANO FEATURES ARE APPROXIMATE. 

2. DATE OF AERIAL PHOTO PHOTO IS 2015 

DRAWN BY CY DOCUMENT PATH: I I 13600- 13699\13639\Phase 00002\Figs\Fig8-Vapour-Analytica~RO.mxd 

I 
I 

:-
1 

I 

I 
I 
I 
I 
I 
I 
I 

'-" 

. • 

I 
- I 

I • 
~-r 

I 

I 
--1 r 

.,., 

"',.. 

)" g 

~ MV\118- 0 

' ' 

• 

• 

0 

• 
I 

~I 
'-11 
f:;. 

l 

-- - -

u --+ MW18-11 

--- - -
SCALE 1:1,500 (approx.) 

-

{j 

I 

I 
I 

I 
I 

~= 
GROUNDWATER 
A.OW DIRECTION 

" 

Hast ing Park - P layland Redevelopment and 

Heart in the park 

REVISION No. 

00 

Vancouver, BC 

Ci ofVancouver 
DATE PROJECT No. 

A r. 2019 13639-02 

i I 

I 

LEGEND 

c===~::J 
[ / / / j 
RZS?x2xl 

0 
0 
0 
0 

voes 

SAMPLE I.D 

SVf7-X 

EXPOSURE 

NOTES· 

PHASE 1A EXISTING PLAY LAND 
FOOTl'RNT 

PHASE 2 PNE AMPHITl-lEATRE 

PORTION OF PHASE 3A FESTIVAL 
HEART-OF-THE-PARK 

PHASE 3B CREEK DAYLIGHTING 
SOUTH 

PHASE 4A FU TURE PLAYLAND 
EXPANSION 

PROPERTY LINE 

LOT LI NES 

BUILDING OUTI.INE 

FORMER BUILDNG OUTLINE 

BERM 

STOCKPL E 

FORMER STREAM 

FORMER ROAD 

KEYSTONE MONITORNG WELL (2018) 

DESTROYED KEYSTONE MONITORING WEU. (2001) 

KEYSTONE VAPOUR WELL (2018) 

ATTENUATED VAPOUR CONCENTRATION(S} LESS 1HA'l 
CSR STNIDAADS 

ATTENUATED VAPOUR CONCENTRATION(S) GREATER 
TI--IAN CSRPL ST,'f,!DAADS 

ATTENUATED VAPOUR CONCENTRATION(S} GREATER 
TI--IAN CSR RL ST,'NDAADS 

ATTENUATED VAPOUR CONCENTRATION(S} GREATER 
TI--IAN CSR CL ST,'NDAADS 

VOLATILE ORGI\NIC COM'OUNDS 

MONOCYCLIC AROMATIC HYDROCAABONS 

VOLATILE PETROLEUMH'rOROCAABONS 

LESS Tl-1,'N 

REPORTED DETECTION LMT 

NOT ANAL VZEO 

BRITISH COLUMBIA CONTAMINATED SITES REGULATION 

APP LIED STA'lDAADS 

CSR URBAN PARK USE ST,.,.DAAD 

CSR RESIDENTIAL USE ST,.,.DAAD 

CSR COMMMERCIAL USE STA'lDAAD 

PREDICTED INDOOR VAPOUR CONCENTRATION 

PREDICTED OUTDOOO VAPOUR CONCENTRATION 

TECHNICAL GIJID,'NCE 4 

METRES BELOW GRADE 

ATTENUATION FPCTOR(TG4) 

Date Depth 

ESULT 

1. Sa""'e val.res are presented as Mcrograms 
per cubic meter (IJ!lffi13) 

2. Sa""'e Exceeding CSR PL standard in PINK 
3. Sa""'e Exceeding CSR RL Slandard in BLUE 
4. Sa""'e Exceeding CSR CL standard in DARK RED. 

Figure 8 

Vapour Ana lyt ical Results 

City of Vancouver - FOi 2023-228 - Page 388 of 1003 



-----

~ 

,. I 

~' I 
I 
I 
I 
l -

r-
1 
I 

I ! 
I 

'-

I 

>I< Keystone 
--- Environment al 

' I 
I 
I 
I 
I 
I 

I 
I 

\ 

I 
I 

I 
I 

I 
I 

I 

I 
I 

ffl 

I 

I 
I 

I 

-,a -~ 
' 

I 
I 

I 

- I 
I 

I 
I 

I 
I 

. I 

I• <fa 

,. .. 
NOTES 
I . THISDRAWING /SFORG LOT BOUNDARIES AND ENERAL INFORMATION ONL y_ 
2. DATE OF AERIAL PHOTo';H'oT~RES ARE APPROXIMATE 

' r , O /S2015. • 

DRAWN BY CY DOCUME NT PATH: I I 13600-13699\13639\Phase 00002\Figs\Fin9-GW o. ~ -""ntour-RO.mxd 

I 

I • 
I 
I 
I 
I 

I 
I -

I 
I 
I 
I 

'".7 

I 

' ' 

, 
l ~ 

~~--' 

~ • D 
) ,~~ 

' ' . '~ ...... i Q. 
I ··,-- -:-, 

l~ +-t ~~ 

• 

" -------
SCALE 1:1,500 (approx. ) 

II + MV\'13-11 

\ 

' 

/Sm 

\ ' 
' I \ , 

\ ,, 
' \ , 

-
Hasting Park - Playland Redevelopment and 

Heart in t he park 
Vancouver, B c 

Ci ofVancouver 
REVISION No. DA PROJECT No. 

00 A r. 2019 13639-02 

' \ 
' ' 

l 

\ 
' ' \ 

' I 
' ' -· 

LEGEND 

I I 
I I 

I I 
I I 

PHASE tA EXISTING PLAYLAND 
FOOTPRINT 

PHASE 2 PNE AMPHITHEATRE 

PORTION OF PHASE 3A FESTNAL 
HEART-OF-Tl-I E-PARK 

PHASE 3B CREEK DAYLIGHTING 
SOUTH 

PHASE 4A FUTURE PLAYLAND 
EXPANSION 

PROPERTY LINE 

LO T LINES 

BUILDING OU"ILINE 

,--------

L - J 
r//Z :J 
lxxx22:SI 

FORMER BUILDING OUT1-INE 

BERM 

STOCKPILE 

FORMER STREAM 

FORMER ROAD 

IBI 

DATA NOT CONTOURED 

--$-MW18-10 KEYSTDNEMO 
• 95.037 ---- GROUND WAT~

1
-:?!3!~~WELL (201 1) LC V" ' ION(m) 

GROUNDWATER CONTOUR 
- l044 - (DASHED INFERRED) 

-+-- GROUNDWATER FLONDIRECTION 

Figure 9 

Potent iometric Contour Plan for 
Novermber 28, 2018 

City of Vancouver _ FOi 2o23-228 P - age 389 of 1003 

.,.. 

. ' 
1 



TABLES 

City of Vancouver - FOI 2023-228 - Page 390 of 1003

Keystone 
Environmental 
Knowl edge-Drive n Resu lts 



On-Site: Phase 1A - Existing Playland Footprint

("west side" 1935 Hastings Park Golf Course 1930 vacant and vegetated; former Windermere Street roadway present on the C portion 1925-1950 1971, 1980, 1983 Exhibition Park
Windermere Street) 1935 SFR 1949

1940-1950 Exhibition Golf Course
1954

(375 Windermere Street) 1950-1955 SFR
1950 Exhibition Coffee Bar 1963-1969 1954-1966

1974-1978

1986

1990

1996-2015

(no address) no listings 1930 vacant and vegetated 1925-1950 1971, 1980, 1983 Exhibition Park
1949 former barns
1954

1954-1966
1963

1969-1996

2002-2015 amphitheatre was vacant and paved 

(no address) no listings 1930 vacant and vegetated 1925-1950 former creek 1971, 1980, 1983 Exhibition Park
1949 former barn on S portion; former barn-like building on N portion 

1954-1969 former barns on N and S portions; unpaved ground around barns 1954-1966
1974-1978 former barns on N and S portions; ground paved around barns
1986-1990 former barns on S portion; temporary tent structures on N portion

1996 former barns on S portion; paved on N portion
2002-2015 existing paved parking area

(no address) no listings 1930-1949 vacant and vegetated 1925-1950 1971, 1980, 1983 Exhibition Park
1954-1969 former barns on NW portion; paved parking on NE portion; outdoor bowl on S portion

1974 former barns and parking on N portion; outdoor bowl on S portion
1978 former barns and parking on N portion; interior of outdoor bowl paved for parking on S portion 1954-1966

1986-1996 former barns and paved parking on N portion; soil located in outdoor bowl on S portion
2002-2015 existing paved parking area on N portion and existing pond on S portion 

(no address) no listings 1930 vacant and vegetated; former Windermere Street roadway present on the W portion 1925-1950 1971, 1980, 1983 Exhibition Park
1949

1954

1963-1969
1954-1966

1974-1986 C&E portion paved for parking; W portion unchanged
1990

1996-2002 existing paved parking area on C&E portions; W portion unchanged
2009

2015

C&W portion unchanged; stockpiles observed on E portion associated with off-Site road construction 
(Cassiar tunnel and Bridgeway)

vacant and vegetated; former Windermere Street roadway present on the C portion; former SFR and 
parking area on S portion (consistent with 375 Windermere Street)

Fire Insurance Map (FIM)

On-Site: Phase 4A - Future Playland Expansion

former buildings on NE portion (consistent with maintenance buildings); remaining portions relatively 
unchanged

On-Site: Phase 2 - PNE Amphitheatre

Table 1 - On-Site Historical Review Summary

Aerial Photographs (AP)

Years Reviewed: 1925-1950 and 1954-1966
Years Reviewed: 1915, 1920, 1925, 1930, 1935, 1940, 

1945, 1950, 1955, 1960, 1970, 1975, 1980, 1985, 
1991, 1996, 2001

Street Directories (SD)

Portion of 2901 East Hastings Street - Phases 1A, 2, Portion 3A, 3B, and 4A

Years Reviewed: 1971, 1980, and 1983

Land Use Maps (LUM)

existing paved parking area on C&E portions; fenced storage area on SE portion consistent with Playland 
storage currently located on W portion (fencing, rides, shipping containers were observed); W portion 
unchanged
existing berms located on NE perimeter; former storage area on SE portion removed and existing fenced 
storage area on W portion present; stockpile located on SE portion in same location as existing Monster-
Truck stockpile, the stockpile was uncovered and not located within concrete berm; existing Agrodome 
stockpile located on W portion; remaining portions unchanged

parking area located on SE portion (associated with adjacent Empire Stadium); remaining portions 
vacant and vegetated
Former SFR removed; existing Coaster roller coaster, concession buildings, and maintenance building on 
the E portion; existing restaurant building on S portion, various rides located on remaining portions 
(grounds appeared unpaved)
Various rides located on the Site, the concrete slab constructed on W portion; outdoor portions paved 
with the exception of the NE portion (where the Corkscrew is currently located) 

former barns removed and former works building located on NW portion; remaining portions unpaved
former buildings located on NW and E portions, adjacent to the S and W of the Site; outdoor portions 
unpaved and used for parking and storage of unknown objects
former works building removed and existing amphitheatre used for Lumberjack show and paved parking 
area

former cattle sheds and sheep and hog pens on N portion; golf course 
on S portion

the W portion was occupied by the existing horse stables; the E portion 
was occupied by a parking area

C&E portion cleared of vegetation and vacant; on W portion two smaller barns replaced by existing large 
barn (to W of horse barns)

unknown objects stored in vicinity of former buildings on NE portion; remaining portions relatively 
unchanged
potential maintenance area on the NE portion removed and existing Corkscrew roller coaster present; 
former building located to the N of the Corkscrew (former paint storage area from 1996 report); remaining 
portions relatively unchanged

W portion occupied by barns (existing horse barns located on W portion of Site); C&E portions vacant 
and vegetated

City of Vancouver
Project No. 13639

Years Reviewed: 1930, 1949, 1954, 1963, 1969, 1974, 1978, 1986, 1990, 1996, 2002, 2009, and 2015 
Former Address

former cattle sheds and sheep and hog pens associated with Hastings 
Park Exhibition Grounds

W portion occupied by barns (existing horse barns located on W portion of Site); C&E portions vacant 
and vegetated
existing fence line separated Hastings Park from the remaining portions of the Future Playland 
Expansion area; C&E portions remained vacant and vegetated; W portion unchanged

former creek not depicted; three former barns (poultry, swine, and 
sheep barns)

three former barns (poultry, swine, and sheep barns), outbuilding, and 
vacant area on N portion; outdoor bowl on S portion

the portion located W of Windermere Street was occupied by a portion 
of the Municipal Golf Course; a former club house was located along 
the W side of Windermere Street; the remaining portions of the S 
portion of the Site were not depicted

Works Building on NW portion of existing amphitheatre

On-Site: Portion of Phase 3A - Festival Heart of the Park

On-Site: Phase 3B - Creek Daylighting South

the portion located W of the former Windermere Street roadway was 
occupied by cattle sheds and sheep and hog pens associated with 
Hastings Park Exhibition Grounds; the portion located E of the former 
Rupert Street roadway was vacant; the C portion was not depicted

the Pacific National Exhibition (PNE) was located on the existing 
Playland footprint; Burrard Amusement Ltd. occupied the C portion and 
the existing Coaster roller coaster (including the existing motor shed) 
and the existing concession buildings were located on the E portion of 
the area

Notes & Definitions:

N, E, S, W, C North, East, South, West, Central
m Meters

SFR Single Family Residence
(   ) This address is a former address
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Table 2 - Off-Site Historical Review Summary - Activities of Potential Environmental Concern 
Portion of 2901 East Hastings Street- Phases 1A, 2, Portion 3A, 38, and 4A 
City of Vancouver 
Project No. 13639 

Aerial Photographs (AP) 

Area and Location 
Years Reviewed: 1930, 1949, 1954, 1963, 1969, 1974,1978, 1986,1990, 1996,2002,2009,and 

2015 

Off-Site - Remainina Portions of 2901 East Hastinas Street 

Remaining portions of 1930 race track oriented slightly west of its current location; former creek located to the west of 
Hastings Park the former track location (adjacent to the east of the former Windermere roadway) 

1949-1954 existing orientation of race track; structures consistent with FIM observations 
adj to the W of the Phase 4A 1963-2015 existing maintenance area was located to the NE of the race track, approximately 150 m 

NW of the Site; remaining portions relatively unchanged 

Playland Oil and Waste 1930-1949 vacant and vegetated 
Storage Area 1954-1974 vacant (BC Building located to the W of the area) 

1978 paved parking area (BC Building located to the W of the area) 
adj. to the W of Phase 1A 1986-1996 existing Playland Flume ride (BC Building located to W of the area) 

2002-2009 existing Playland Flume ride (BC Building replaced by Sanctuary Pond) 
2015 existing Playland Flume ride and oil shed/material storage 

Empire Stadium/Fields 1930-1949 vacant and vegetated 
1954 Empire Stadium partially constructed 

adj. to the E of Phase 1A 1963-1990 Empire Stadium 
1996 stadium structures partially removed and area was used for parking 

2002-2009 buildings on W portion; remaining portions occupied by grass field and running track 
2015 existing sports fields and playground 

Notes & Definitions: 

N, E, S, W, C North, East, South, West, Central 

m Meters 

FIM fire insurance maps 

SFR Single Farrily Residence 

Fire Insurance Map (FIM) Land Use Maps (LUM) 

Years Reviewed: 1925-1950 and 1954-1966 Years Reviewed: 1971, 1980, and 1983 

1925-1950 race track oriented slightly west of its current location and former creek 
1971, 1980, 1983 Exhibition Park 

was located to the west of the former Windermere roadway 

1954-1966 occupied by the existing race track, grandstand/club house, and rides; 
the existing maintenance area was occupied by stables 

1925-1950 vacant area associated with the Municipal Golf Course 1971, 1980, 1983 Exhibition Park 

1954-1966 vacant area between the Site and the former BC Building (occupied by 
trades exhibits), approx. 120 mW of the Site 

1925-1950 former properties were primarily vacant or occupied by SFRs; a 1971, 1980, 1983 Exhibition Park 
mushroom farm was located on the NE portion of the intersection 
between Albert Street and Rupert Street 

1954-1966 Empire Stadium 
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Table 3 - Off-Site Activities of Potential Environmental Concern Rationale 
Portion of 2901 East Hastings Street - Phases 1A, 2, Portion 3A, 3B, and 4A 
City of Vancouver 
Project No. 13639 

Area and Location Activities of Potential Environmental Concern 

Off-Site - Remaining Portions of 2901 East Hastings Street 

Remaining portions of Fuelling and maintenance of the race track equipment, approximately 
Hastings Park 150 m northwest of the Site, since the late 1960s. 

adj to the W of the Phase 4A 

Existing Playtand Oil and Playland oil storage and waste/recyclable collection area, 
Waste Storage Area approximately 65 m and 80 m southwest of the Site, respectively since 

the early 2010s 
adj. to the W of Phase 1A 

Empire Stadium/Fields 
Former drum storage, adjacent to the east of the Site, circa 1996 

adj. to the E of Phase 1A 

Notes & Definitions: 

N, E, S, W, C t-brth, East, South, West, Central CSR 
Pf'E 

PSI 

UST 

( ) 

Contarrinated Site Regulation 

Pacfic National Exhibition 

A-elirinary Site nvestigation 

underground storage tank 

adj Adjacent 

m Meters 
APEC Area of Fbtential 8wironmental Concern 

AST aboveground storage tank This address is a former address 

BC ENI.' Mnistry of 8wironemnt and Oate Change Strategy 

APEC Potential Rationale 

Low The portions of the racetrack located within approximately 120 m of the Site have been primarily used for horse stables since the 1940s or earl ier. Maintenance and 
repairs of the race track equipment is conducted in an area located approximately 150 m northwest of the Site, since the late 1960s. Prior the 1960s, the maintenance 

area was located adjacent to the west portion of the track (approximately 400 m northwest of the Site). During the 2017 Site reconnaissance, a gasoline UST (not in 
use), diesel AST, oil/water separator, and various workshops were observed in the maintenance area (approximatley 150 m NW of the Site). Staining was not observed 
on the unpaved ground surface in the vicinity of the gasoline pump station and the diesel AST. Based on the down-gradient distance of the maintenance area from the 

Site, there is considered to be a low potential for constituents of concern associated with the existing maintenance area to be present in the Site soil, groundwater, 
and/or vapour at concentrations greater than the applicable CSR land and water use standards. 

Low During the 2017 Site reconnaissance, a shipping container located to the south of the Flume ride (approximately 65 m southwest of the Site) was used to store various 
types of oils and lubricants, and a mobile oil change machine. The oils and lubricants were stored in approximately 20 L pails (drums and/or ASTs were not observed). 

Drains and/or staining was not observed on the plywood flooring inside the shipping container, or on the paved ground surface outside of the sipping container. In 
addition, a waste and recycling storage area was located to the west of the Flume ride (approximately 80 m southwest of the Site). In 2017 and 2018, empty oil pails, 

jerry cans, propane canisters, scrap metal, refuse, green-waste, and other materials were stored in the area. The grounds surface in the vicinity of the stored materials 
was pavement observed to be in good condition. Staining was not observed in the vicinity of the stored materials. Based on the relatively short duration, the distance 
from the Site, and that the materials were stored over pavement observed to be in good condition, there is considered to be a low potential for constituents of concern 
associated with the stored materials to be present in the Site soil, groundwater, and/or vapour at concentrations greater than the applicable CSR land and water use 

standards. 

Low During the 1996 PSl1 , twenty four 205 L drums of waste absorb-all were located on the south portion of Empire Stadium, adjacent to the east of the Site. In 1996, it was 
reported by Mr. Vance Shaw (Playland Maintenance Department) that the drums were previously stored in the Playland welding shop, but due to maintenance activities 
in the welding shop, the were being temporarily stored at Empire Field. The drums were sealed and staining was not observed in the vicinity of the drums. The drums 

were not observed in the 1996 or 2000 aerial photographs. Based on the reported short duration of the drum storage at Empire Fields and that staining was not 
observed in the vicinity of the drums, there is considered to be a low potential for constituents of concern associated with the former stored drums to be present in the 

Site soil, groundwater, and/or vapour at concentrations greater than the applicable CSR land and water use standards. 
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GLOSSARY: SOIL ANALYTICAL RESULTS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

List of Acronyms List of Symbols
AL Agricultural Land Use -- Sample was not analyzed for the specified constituent 

BTEX Benzene, Toluene, Ethylbenzene, Xylenes * Laboratory reported detection limit is greater than applicable standard/guideline

CL Commercial Land Use < Concentration is less than the laboratory reported detection limit

CSR British Columbia Contaminated Sites Regulation a BC CSR Matrix Numerical Soil Standards (BC CSR Schedule 3.1, Part 1) site specific fact

DDD Dichlorodiphenyldichloroethane 1 Intake of contaminated soil

DDE Dichlorodiphenyldichloroethylene 2 Groundwater used for drinking water

EPHs10-19 Extractable Petroleum Hydrocarbons (carbon range 10 to 19) 3 Toxicity to soil invertebrates and plants

EPHs19-32 Extractable Petroleum Hydrocarbons (carbon range 19 to 32) 6 Groundwater flow to surface water used by aquatic life (freshwater)

HEPHs Heavy Extractable Petroleum Hydrocarbons (corrected for PAH) b CSR standard is pH dependent

HMW-PAHs Heavy Molecular Weight Polycyclic Aromatic Hydrocarbons c CSR standard for hexavalent chromium (Cr VI) used for conservativeness

HWR British Columbia Hazardous Waste Regulation d Regional background soil quality for metals analyses from BC MOE Protocol 4

IL Industrial Land Use e CSR standard for VPHs/LEPHs/HEPHs used for comparison

LEPHs Light Extractable Petroleum Hydrocarbons (corrected for PAH)

LMW-PAHs Light Molecular Weight Polycyclic Aromatic Hydrocarbons List of Units
MTBE Methyl tert-Butyl Ether mbg Metres below grade

n/s No Standard µg/g Micrograms per gram

PAHs Polycyclic Aromatic Hydrocarbons pg/g Picograms per gram

PCB Polychlorinated Biphenyls

PCDD Polychlorinated Dibenzodioxins Soil Exceedances
PCDF Polychlorinated Dibenzofurans 125 Exceeds CSR PL standards

PL Urban Park Land Use 125 Exceeds CSR RLLD standards

RDL Reported Detection Limit 125 Exceeds CSR CL standards
RLHD Residential (High Density) Land Use
RLLD Residential (Low Density) Land Use QA/QC Exceedances
RPD Relative Percent Difference 45% RPD exceeds 35%

TEQ Toxicity Equivalence Quotient
VHs6-10 Volatile Petroleum Hydrocarbons (carbon range 6 to 10)

VOC Volatile Organic Compounds

VPHs Volatile Petroleum Hydrocarbons (corrected for BTEX)
WLN Wildlands (Natural) Land Use
WLR Wildlands (Reverted) Land Use

Formulas
RPD RPD = ((Max. Concentration - Min. Concentration)/((Max. Concentration + Min. Concentration)/2))*100
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TABLE 4: SOIL ANALYTICAL RESULTS
INORGANICS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RLLD CSR CL SAMPLE ID Units MW01-1-3.5 MW01-2-2.5 BH01-2-3.5 BH01-3-3.5 BH01-4-6 TH15-1-1E TH15-2-2E TH15-3-1E TH15-A TH15-4-2E TH15-5-3E TH15-6-2E BH18-1 (0.1) BH18-1 (0.4) MW18-2 (0.3) MW18-3 (0.5) MW18-3 (8.0)
Standards Standards Standards DATE SAMPLED 31-Jul-01 31-Jul-01 31-Jul-01 31-Jul-01 31-Jul-01 28-May-15 28-May-15 28-May-15 28-May-15 28-May-15 28-May-15 28-May-15 21-Nov-18 21-Nov-18 20-Nov-18 20-Nov-18 20-Nov-18

LAB CERTIFICATE -- -- -- -- -- 15V979277 15V979277 15V979277 Duplicate of 15V979277 15V979277 15V979277 B8A2725 B8A2725 B8A2224 B8A2224 B8A2224
LAB SAMPLE ID -- -- -- -- -- -- -- -- TH15-3-1E -- -- -- UV1873 UV1874 UU9325 UU9327 UU9336

SAMPLE DEPTH (mbg) 1.07 0.76 1.07 1.07 1.83 0.3 - 0.5 0.9 - 1.1 0.6 - 0.8 0.6 - 0.8 1.5 - 1.7 2.2 - 2.4 1.3 - 1.5 0.1 0.4 0.3 0.5 8.0

n/s n/s n/s pH -- 5.1 4.7 6.3 6.0 5.3 6.3 7.6 7.5 7.7 6.6 7.1 6.4 7.36 7.06 7.77 6.72 9.10
Metals

40000 40000 250000 aluminum µg/g 14400 6500 5950 8450 9870 -- -- -- -- -- -- -- 10400 -- 9780 14800 12200
20 20 40 antimony µg/g <10 <10 <10 <10 <10 0.2 0.4 0.2 0.2 0.2 0.2 0.1 0.86 -- 0.28 0.15 0.18

15ad 15ad 15ad arsenic µg/g <10 <10 <10 <10 <10 3.8 2.6 3 3 2.5 2.3 2 108 8.55 3.25 2.4 2.44
350a 350a 350a barium µg/g 83 33 38 46 64 53.6 65.9 118 119 64.1 77.6 69.1 45 -- 48.6 73.9 72.2

1-500ab 1-500ab 1-500ab beryllium µg/g <1 <1 <1 <1 <1 0.3 0.2 0.4 0.3 0.2 0.2 0.2 <0.20 -- <0.20 <0.20 <0.20
15000 8500 50000 boron µg/g -- 13 30 -- 36 -- -- -- -- -- -- -- 2.8 -- 1.3 1.1 1.7
1-50ab 1-50ab 1-75ab cadmium µg/g <0.3 <0.3 <0.3 <0.3 <0.3 0.1 0.09 0.08 0.08 0.06 0.1 0.06 0.673 -- 0.079 <0.050 0.08
100ad 100ad 100ad chromium (total) µg/g 16 9 13 16 19 19 14 21 22 20 16 13 81.4 17.9 12.6 12.9 21.4

25a 25a 25a cobalt µg/g <1 <1 <1 <1 <1 7.5 7 11.5 11.7 6.1 7.5 4.9 7.08 -- 4.73 4.71 6.89

100-1500abd 100-1500abd 100-1500abd copper µg/g 19 4 7 14 6 18.9 16.7 39.3 40.4 16.7 21.8 14.7 53.3 -- 16.9 12.4 16.2
35000 35000 150000 iron µg/g 19300 6160 13000 17200 11500 -- -- -- -- -- -- -- -- -- -- -- --

300-8500abd 300-8500abd 300-8500abd lead µg/g <30 <30 <30 <30 <30 11 8.8 8.4 8.2 4 3.5 2.6 42.5 -- 18.9 3.05 2.9
65 30 450 lithium µg/g -- -- -- -- -- 8.4 6.2 8.9 8.5 5.5 6.3 3.8 -- -- -- -- --
n/s n/s n/s magnesium µg/g 5000 772 2280 3600 3020 -- -- -- -- -- -- -- -- -- -- -- --

2000a 2000a 2000a manganese µg/g 129 258 170 247 123 319 326 481 482 245 378 243 337 -- 228 186 306
25a 10a 75a mercury µg/g 0.026 0.025 0.018 0.032 0.022 0.14 0.02 0.02 0.03 0.02 <0.01 <0.01 <0.050 -- <0.050 <0.050 <0.050
15a 15a 15a molybdenum µg/g <4 <4 <4 <4 <4 0.8 0.4 0.5 0.5 0.6 0.3 0.2 4.68 -- 0.3 0.32 0.35

75-500abd 75-500abd 75-500abd nickel µg/g 8 <2 5 6 7 13.4 9 17.8 18.5 9.7 10.9 7 15.2 -- 7.21 7.42 11.5
2ad 2ad 2ad selenium µg/g <3 <3 <3 <3 <3 0.7 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.50 -- <0.50 <0.50 <0.50
20 20 40 silver µg/g <2 <2 <2 <2 <2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.072 -- <0.050 <0.050 <0.050

20000 9500 150000 strontium µg/g 25 15 24 24 15 31 51 61 60 29 57 43 24.3 -- 30.6 17.6 53.5
9 9 25 thallium µg/g -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- --

50 50 300 tin µg/g <5 <5 <5 <5 <5 0.7 0.4 0.4 0.6 0.7 0.4 0.3 0.78 -- 0.38 0.26 0.32
n/s n/s n/s titanium µg/g 557 234 302 431 425 -- -- -- -- -- -- -- 722 -- 653 702 817
25 15 200 Tungsten_W µg/g -- -- -- -- -- -- -- -- -- -- -- -- <0.50 -- <0.50 <0.50 1.43

30a 30a 30a uranium µg/g -- -- -- -- -- 0.5 0.5 0.6 0.6 0.5 0.5 0.4 -- -- -- -- --
100a 100a 100a vanadium µg/g 42 14 31 39 29 60 53 66 69 53 59 51 49.4 -- 45.3 45.9 56.9

150-450ab 150-450ab 150-450ab zinc µg/g 35 15 19 31 16 53 47 74 77 35 42 31 245 38.6 33.5 25.9 33.7

Soil Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RLLD standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%
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TABLE 4: SOIL ANALYTICAL RESULTS
INORGANICS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RLLD CSR CL SAMPLE ID Units
Standards Standards Standards DATE SAMPLED

LAB CERTIFICATE
LAB SAMPLE ID

SAMPLE DEPTH (mbg)

n/s n/s n/s pH --
Metals

40000 40000 250000 aluminum µg/g
20 20 40 antimony µg/g

15ad 15ad 15ad arsenic µg/g
350a 350a 350a barium µg/g

1-500ab 1-500ab 1-500ab beryllium µg/g
15000 8500 50000 boron µg/g
1-50ab 1-50ab 1-75ab cadmium µg/g
100ad 100ad 100ad chromium (total) µg/g

25a 25a 25a cobalt µg/g

100-1500abd 100-1500abd 100-1500abd copper µg/g
35000 35000 150000 iron µg/g

300-8500abd 300-8500abd 300-8500abd lead µg/g
65 30 450 lithium µg/g
n/s n/s n/s magnesium µg/g

2000a 2000a 2000a manganese µg/g
25a 10a 75a mercury µg/g
15a 15a 15a molybdenum µg/g

75-500abd 75-500abd 75-500abd nickel µg/g
2ad 2ad 2ad selenium µg/g
20 20 40 silver µg/g

20000 9500 150000 strontium µg/g
9 9 25 thallium µg/g

50 50 300 tin µg/g
n/s n/s n/s titanium µg/g
25 15 200 Tungsten_W µg/g

30a 30a 30a uranium µg/g
100a 100a 100a vanadium µg/g

150-450ab 150-450ab 150-450ab zinc µg/g

Soil Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RLLD standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%

BH18-4 (0.2) MW18-5 (0.5) MW18-E RPD MW18-5 (1.2) MW18-A BH18-8 (0.6) BH18-8 (1.2) MW18-9 (0.3) MW18-12 (0.6) MW18-12 (1.2) BH18-13 (0.4) MW18-14 (0.5) MW18-I RPD MW18-14 (1.2) MW18-15(1.2)
21-Nov-18 21-Nov-18 21-Nov-18 for 21-Nov-18 20-Nov-18 20-Nov-18 20-Nov-18 21-Nov-18 22-Nov-18 22-Nov-18 22-Nov-18 22-Nov-18 22-Nov-18 for 22-Nov-18 21-Nov-18
B8A2725 B8A2725 B8A2725 MW18-5 (0.5) B8A2725 B8A2224 B8A2224 B8A2224 B8A2725 B8A3005 B8A3005 B8A3005 B8A3005 B8A3005 MW18-14 (0.5) B8A3005 B8A2682
UV1888 UV1891 UV1890 and UV1892 UU9338 UU9355 UU9356 UV1895 UV3356 UV3357 UV3360 UV3376 UV3364 and UV3377 UV1664

0.2 0.5 Duplicate of MW18-E 1.2 Duplicate of 0.6 1.2 0.3 0.6 1.2 0.4 0.5 Duplicate of MW18-I 1.2 1.2
MW18-5 (0.5) MW18-6(0.6) MW18-14 (0.5)

7.44 7.08 6.03 -- 6.17 7.03 7.09 7.29 6.53 8.28 6.34 6.67 6.32 6.93 -- 6.54 6.70

11100 20600 25100 20% -- 10100 8530 9040 15100 15100 17800 18500 18300 19100 4% 16300 17300
0.34 0.21 0.17 0.04<0.1 -- 0.18 0.13 0.14 0.16 1.23 0.14 1.17 0.54 0.43 0.11>0.1 0.16 0.72

3.9 3 3.06 2% -- 2.91 2.01 2.03 2.56 4.63 2.41 3.75 4.2 3.33 23% 1.73 3.18
55.1 52.5 43.4 19% -- 51.4 47.9 60.8 73.2 76.3 79.7 91.3 89.3 91.5 2% 93.6 87.6

<0.20 0.25 0.29 0.04<0.2 -- <0.20 <0.20 <0.20 <0.20 <0.20 0.25 0.24 0.25 0.24 0.01<0.2 <0.20 0.27
1.4 1.9 2.3 0.4<1 -- 1.3 <1.0 <1.0 3.5 1.8 2.7 3.9 2.7 2.4 0.3<1 1.2 2

0.125 0.262 0.072 0.19>0.05 -- 0.074 0.05 0.055 0.053 0.239 0.12 0.283 0.346 0.215 0.131>0.05 0.069 0.184
16.8 15.4 13.9 10% -- 13.5 11.6 12.4 14.4 16.4 15.5 18.6 21 18.8 11% 14 16.5

6.11 5.2 4.2 21% -- 4.74 4.46 4.67 5.17 6.43 4.41 6.73 7.71 7.76 1% 7.1 6.29

43.4 13.3 11.6 14% -- 12.7 8.66 10.9 11.7 17.4 8.84 22.9 31.7 25.8 21% 23 26.5
-- -- -- -- -- -- -- -- -- 19600 13200 20200 20100 22200 10% 22800 --

8.06 17.5 9.13 63% -- 2.71 2.14 2.24 29.6 46.8 14 41.1 108 49 75% 7.57 44.4
-- -- -- -- -- -- -- -- -- 5.9 7.9 8.5 8 7.9 12.7% 5.8 --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
270 274 200 31% -- 230 211 239 260 333 243 281 293 362 21% 369 297

<0.050 0.078 0.087 10.9% -- <0.050 <0.050 <0.050 <0.050 <0.050 0.055 0.055 0.09 0.054 0.036<0.05 <0.050 0.114
0.39 0.98 1.01 3% -- 0.25 0.22 0.2 0.39 0.46 0.78 0.79 0.8 0.73 9% 0.36 0.53
10.2 8.65 7.31 17% -- 7.63 6.14 6.89 7.91 10.3 9.9 12.4 15.3 14 9% 8.03 11.1

<0.50 <0.50 0.58 0.08<0.5 -- <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50
<0.050 0.092 0.068 0.024<0.05 -- <0.050 <0.050 <0.050 <0.050 <0.050 0.07 0.065 0.08 0.059 0.021<0.05 <0.050 0.089

28.9 17 14.4 17% -- 41.7 28.2 37.5 36.8 50.1 40.1 36.7 38.3 39.5 3% 42.6 25.9
-- -- -- -- -- -- -- -- -- 0.058 0.105 0.06 0.065 0.073 11.6% 0.069 --

1.09 0.65 0.54 18% -- 0.31 0.21 0.27 0.3 9.01 0.32 1.1 1.82 1.25 37% 0.54 4.34
702 762 769 1% -- 761 590 738 853 864 453 848 865 943 9% 913 684

<0.50 <0.50 <0.50 -- -- <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50
-- -- -- -- -- -- -- -- -- 0.487 0.538 0.502 0.707 0.527 29% 0.422 --

49.5 46.7 49.9 7% -- 51.3 43.7 46.2 51.7 53.7 29.3 53.8 55.1 55.9 1% 61 44.1
70.8 182 31.2 141% 58.1 25.2 21.6 23.3 27.5 44.6 28.7 73.5 80.9 70.7 13% 41.8 89.4

0.127388535
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TABLE 4: SOIL ANALYTICAL RESULTS
INORGANICS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RLLD CSR CL SAMPLE ID Units
Standards Standards Standards DATE SAMPLED

LAB CERTIFICATE
LAB SAMPLE ID

SAMPLE DEPTH (mbg)

n/s n/s n/s pH --
Metals

40000 40000 250000 aluminum µg/g
20 20 40 antimony µg/g

15ad 15ad 15ad arsenic µg/g
350a 350a 350a barium µg/g

1-500ab 1-500ab 1-500ab beryllium µg/g
15000 8500 50000 boron µg/g
1-50ab 1-50ab 1-75ab cadmium µg/g
100ad 100ad 100ad chromium (total) µg/g

25a 25a 25a cobalt µg/g

100-1500abd 100-1500abd 100-1500abd copper µg/g
35000 35000 150000 iron µg/g

300-8500abd 300-8500abd 300-8500abd lead µg/g
65 30 450 lithium µg/g
n/s n/s n/s magnesium µg/g

2000a 2000a 2000a manganese µg/g
25a 10a 75a mercury µg/g
15a 15a 15a molybdenum µg/g

75-500abd 75-500abd 75-500abd nickel µg/g
2ad 2ad 2ad selenium µg/g
20 20 40 silver µg/g

20000 9500 150000 strontium µg/g
9 9 25 thallium µg/g

50 50 300 tin µg/g
n/s n/s n/s titanium µg/g
25 15 200 Tungsten_W µg/g

30a 30a 30a uranium µg/g
100a 100a 100a vanadium µg/g

150-450ab 150-450ab 150-450ab zinc µg/g

Soil Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RLLD standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%

MW18-16 (1.2) MW18-16 (2.4) BH18-17 (0.3) SS18-1 SS18-A RPD SS18-2 SS18-3 SS18-4 SS18-5 SS18-6
23-Nov-18 23-Nov-18 23-Nov-18 23-Nov-18 23-Nov-18 for 23-Nov-18 23-Nov-18 23-Nov-18 23-Nov-18 23-Nov-18
B8A3869 B8A3869 B8A3869 B8A3861 B8A3861 SS18-1 B8A3861 B8A3861 B8A3861 B8A3861 B8A3861
UV8298 UV8300 UV8305 UV8257 UV8263 and UV8258 UV8259 UV8260 UV8261 UV8262

1.2 2.4 0.3 0.2 Duplicate of SS18-A 0.2 0.2 0.2 0.2 0.2
SS18-1

6.33 6.12 5.96 9.89 10.00 -- 6.50 6.34 6.40 6.32 5.95

20900 25200 24000 16300 15700 4% 7930 8310 11100 9310 11600
0.97 0.74 0.27 0.39 0.39 0<0.1 0.29 0.41 0.36 0.42 0.51
6.74 5.21 3.53 3.2 3.14 2% 2.64 3.53 4.25 5.21 3.9
245 87 65.4 80.4 79.1 2% 49.1 49.1 62.9 64.9 77.6
0.4 0.35 0.45 0.23 0.22 0.01<0.2 <0.20 <0.20 <0.20 <0.20 0.2

11.2 4.5 2.6 2.3 2.3 0<1 2.7 4.2 3.2 3.5 3
0.364 0.168 0.199 0.106 0.123 0.017<0.05 0.152 0.229 0.19 0.197 0.24

25.7 22.1 26.4 19 22.6 17% 24.3 28.4 28 34.7 24.5

7.35 7.36 5.93 7.05 6.77 4% 6.51 7.3 7.59 8.18 6.77

87.3 22.9 16.5 22 21.2 4% 17.3 24.7 26.4 25 27.7
-- -- -- -- -- -- -- -- -- -- --

113 91 11.3 9.2 8.44 9% 4.78 6.65 9.01 7.6 23.3
-- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- --
390 777 189 339 338 0% 307 353 372 360 325

0.096 0.138 0.121 <0.050 <0.050 -- <0.050 <0.050 <0.050 <0.050 0.053
0.89 0.92 1.28 0.36 0.52 0.16>0.1 0.42 0.4 0.47 0.51 0.79
19.3 12.6 9.84 13.5 13.9 3% 26.4 30.8 25.8 32.4 21.9

<0.50 0.6 0.72 <0.50 <0.50 -- <0.50 <0.50 <0.50 <0.50 <0.50
0.105 0.158 0.165 <0.050 <0.050 -- <0.050 0.068 0.063 0.067 0.072

57.4 35.4 31.4 71.1 68 4% 27.3 31.7 34.3 35.5 45.8
-- -- -- -- -- -- -- -- -- -- --

8.79 13.9 0.9 1.03 1.01 2% 0.57 0.63 0.72 0.69 2.3
1020 1050 1280 933 942 1% 622 691 831 785 725

<0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50 <0.50 <0.50 <0.50
-- -- -- -- -- -- -- -- -- -- --

59.8 55.8 68.2 51.1 52.1 2% 36.3 40.3 47.9 44.9 41.6

265 106 54.1 50.4 58.4 15% 51.3 70.3 67.5 75.6 81.3
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TABLE 5: SOIL ANALYTICAL RESULTS
HYDROCARBONS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RLLD CSR CL SAMPLE ID Units MW01-1-3.5 MW01-2-2.5 BH01-1-3.5 BH01-2-3.5 BH01-3-3.5 BH01-4-6 TH15-1-1E TH15-2-2E TH15-3-1E TH15-A TH15-4-2E TH15-5-3E TH15-6-2E BH18-1 (0.1) MW18-2 (0.3) MW18-2 (2.1) MW18-3 (0.5)
Standards Standards Standards DATE SAMPLED 31-Jul-01 31-Jul-01 31-Jul-01 31-Jul-01 31-Jul-01 31-Jul-01 28-May-15 28-May-15 28-May-15 28-May-15 28-May-15 28-May-15 28-May-15 21-Nov-18 20-Nov-18 21-Nov-18 20-Nov-18

LAB CERTIFICATE -- -- -- -- -- -- 15V979277 15V979277 15V979277 Duplicate of -- -- -- B8A2725 B8A2224 B8A2725 B8A2224
LAB SAMPLE ID -- -- -- -- -- -- -- -- -- TH15-3-1E -- -- -- UV1873 UU9325 UV1876 UU9327

SAMPLE DEPTH (mbg) 1.07 0.76 1.07 1.07 1.07 1.83 0.3 - 0.5 0.9 - 1.1 0.6 - 0.8 0.6 - 0.8 1.5 - 1.7 2.2 - 2.4 1.3 - 1.5 0.1 0.3 2.1 0.5

Petroleum Hydrocarbons
200 200 200 VPHs µg/g -- -- -- -- -- -- -- -- -- -- -- -- -- <10 -- <10 --
n/s n/s n/s VHs6-10 µg/g -- -- -- -- -- -- -- -- -- -- -- -- -- <10 -- <10 --

1000 1000 2000 LEPHs µg/g <250 -- <250 <250 -- <250 100 <20 <20 <20 <20 <20 <20 <100 <100 <100 <100
n/s n/s n/s EPHs10-19 µg/g <250 -- <250 <250 -- <250 100 <20 <20 <20 <20 <20 <20 <100 <100 <100 <100

1000 1000 5000 HEPHs µg/g 260 -- <250 <250 -- <250 340 <20 <20 <20 <20 <20 <20 810 1300 <100 <100
n/s n/s n/s EPHs19-32 µg/g 260 -- 760 <250 -- <250 340 <20 <20 <20 <20 <20 <20 810 1300 <100 <100

Monocyclic Aromatic Hydrocarbons
0.035a 0.035a 0.035a benzene µg/g -- <0.01 -- -- <0.01 <0.01 -- -- -- -- -- -- -- <0.0050 -- <0.0050 --

15a 15a 15a ethylbenzene µg/g -- <0.01 -- -- <0.01 <0.01 -- -- -- -- -- -- -- <0.010 -- <0.010 --
5 5 50 styrene µg/g -- <0.01 -- -- <0.01 <0.01 -- -- -- -- -- -- -- <0.030 -- <0.030 --

0.5a 0.5a 0.5a toluene µg/g -- <0.01 -- -- <0.01 <0.01 -- -- -- -- -- -- -- <0.020 -- <0.020 --
6.5a 6.5a 6.5a xylenes µg/g -- 0.02 -- -- <0.01 <0.01 -- -- -- -- -- -- -- <0.040 -- <0.040 --

Polycyclic Aromatic Hydrocarbons
2000 950 15000 acenaphthene µg/g <0.05 <0.05 -- <0.05 <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.0050 <0.0050 <0.0050 <0.0050
n/s n/s n/s acenaphthylene µg/g <0.05 <0.05 -- <0.05 <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.012 0.007 <0.0050 <0.0050

2.5a 2.5a 30a anthracene µg/g -- -- -- -- -- -- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.035 0.0068 <0.0040 0.0083
1 1 10 benzo[a]anthracene µg/g 0.06 <0.05 -- <0.05 <0.05 <0.05 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.074 <0.020 <0.020 <0.020

10a 5a 30a benzo[a]pyrene µg/g 0.06 <0.05 -- -- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.095 <0.020 <0.020 <0.020
1 1 10 benzo[b]fluoranthene µg/g 0.09 <0.05 -- <0.05 <0.05 <0.05 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.15 <0.020 <0.020 <0.020
1 1 10 benzo[b+j]fluoranthene µg/g -- -- -- -- -- -- -- -- -- -- -- -- -- 0.22 <0.020 <0.020 <0.020

n/s n/s n/s benzo[g,h,i]perylene µg/g <0.05 <0.05 -- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.17 <0.050 <0.050 <0.050
1 1 10 benzo[k]fluoranthene µg/g -- -- -- -- -- -- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.059 <0.020 <0.020 <0.020

400 200 4500 chrysene µg/g 0.07 <0.05 -- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.16 <0.020 <0.020 <0.020
1 1 10 dibenz[a,h]anthracene µg/g <0.05 <0.05 -- <0.05 <0.05 <0.05 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.028 <0.020 <0.020 <0.020

50a 50a 200a fluoranthene µg/g 0.08 <0.05 -- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.14 <0.020 <0.020 <0.020
1000 600 9500 fluorene µg/g <0.05 <0.05 -- <0.05 <0.05 <0.05 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.020 <0.020 <0.020 <0.020

1 1 10 indeno[1,2,3-cd]pyrene µg/g <0.05 <0.05 -- <0.05 <0.05 <0.05 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.12 <0.020 <0.020 <0.020
500 250 1000 methylnaphthalene, 1- µg/g -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.050 <0.050 <0.050 <0.050
100 60 950 methylnaphthalene, 2- µg/g -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.020 <0.020 <0.020 <0.020
0.6a 0.6a 20a naphthalene µg/g 0.08 <0.05 -- <0.05 <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.010 <0.010 <0.010 <0.010

5 5 50 phenanthrene µg/g -- <0.05 -- <0.05 <0.05 <0.05 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.035 <0.010 <0.010 <0.010
10 10 100 pyrene µg/g 0.1 <0.05 -- <0.05 <0.05 <0.05 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.13 0.05 <0.020 <0.020
4.5 2.5 10 quinoline µg/g -- -- -- -- -- -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050 <0.050
n/s n/s n/s Total HMW-PAHs µg/g 0.46 -- -- -- -- -- -- -- -- -- -- -- -- 1.2 0.05 <0.050 <0.050
n/s n/s n/s Total LMW-PAHs µg/g 0.08 -- -- -- -- -- -- -- -- -- -- -- -- 0.082 <0.050 <0.050 <0.050
n/s n/s n/s Total PAHs µg/g 0.54 -- -- -- -- -- -- -- -- -- -- -- -- 1.3 0.064 <0.050 <0.050

Miscellaneous Organics
30000 15000 200000 acetone µg/g -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Soil Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RLLD standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%

Page 5 of 8

City of Vancouver - FOI 2023-228 - Page 398 of 1003



TABLE 5: SOIL ANALYTICAL RESULTS
HYDROCARBONS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RLLD CSR CL SAMPLE ID Units
Standards Standards Standards DATE SAMPLED

LAB CERTIFICATE
LAB SAMPLE ID

SAMPLE DEPTH (mbg)

Petroleum Hydrocarbons
200 200 200 VPHs µg/g
n/s n/s n/s VHs6-10 µg/g

1000 1000 2000 LEPHs µg/g
n/s n/s n/s EPHs10-19 µg/g

1000 1000 5000 HEPHs µg/g
n/s n/s n/s EPHs19-32 µg/g

Monocyclic Aromatic Hydrocarbons
0.035a 0.035a 0.035a benzene µg/g

15a 15a 15a ethylbenzene µg/g
5 5 50 styrene µg/g

0.5a 0.5a 0.5a toluene µg/g
6.5a 6.5a 6.5a xylenes µg/g

Polycyclic Aromatic Hydrocarbons
2000 950 15000 acenaphthene µg/g
n/s n/s n/s acenaphthylene µg/g

2.5a 2.5a 30a anthracene µg/g
1 1 10 benzo[a]anthracene µg/g

10a 5a 30a benzo[a]pyrene µg/g
1 1 10 benzo[b]fluoranthene µg/g
1 1 10 benzo[b+j]fluoranthene µg/g

n/s n/s n/s benzo[g,h,i]perylene µg/g
1 1 10 benzo[k]fluoranthene µg/g

400 200 4500 chrysene µg/g
1 1 10 dibenz[a,h]anthracene µg/g

50a 50a 200a fluoranthene µg/g
1000 600 9500 fluorene µg/g

1 1 10 indeno[1,2,3-cd]pyrene µg/g
500 250 1000 methylnaphthalene, 1- µg/g
100 60 950 methylnaphthalene, 2- µg/g
0.6a 0.6a 20a naphthalene µg/g

5 5 50 phenanthrene µg/g
10 10 100 pyrene µg/g
4.5 2.5 10 quinoline µg/g
n/s n/s n/s Total HMW-PAHs µg/g
n/s n/s n/s Total LMW-PAHs µg/g
n/s n/s n/s Total PAHs µg/g

Miscellaneous Organics
30000 15000 200000 acetone µg/g

Soil Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RLLD standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%

MW18-3 (6.9) MW18-3 (8.0) BH18-4 (0.2) MW18-5 (0.5) MW18-E RPD MW18-5 (2.8) MW18-A BH18-8 (1.2) MW18-9 (0.3) MW18-9 (4.5) MW18-12 (0.6) MW18-12 (1.2) MW18-12 (1.8) BH18-13 (0.4) MW18-14 (0.5) MW18-I
20-Nov-18 20-Nov-18 21-Nov-18 21-Nov-18 21-Nov-18 for 21-Nov-18 20-Nov-18 20-Nov-18 21-Nov-18 21-Nov-18 22-Nov-18 22-Nov-18 22-Nov-18 22-Nov-18 22-Nov-18 22-Nov-18
B8A2224 B8A2224 B8A2725 B8A2725 B8A2725 MW18-5 (0.5) B8A2725 B8A2224 B8A2224 B8A2725 B8A2725 B8A3005 B8A3005 B8A3005 B8A3005 B8A3005 B8A3005
UU9334 UU9336 UV1888 UV1891 UV1890 and UV1894 UU9338 UU9356 UV1895 UV1900 UV3356 UV3357 UV3358 UV3360 UV3376 UV3364

6.9 8.0 0.2 0.5 Duplicate of MW18-E 2.8 Duplicate of 1.2 0.3 4.5 0.6 1.2 1.8 0.4 0.5 Duplicate of
MW18-5 (0.5) MW18-6 (0.6) MW18-14 (0.5)

<10 -- <10 -- -- -- <10 -- -- -- <10 -- 1100 <10 <10 -- --
<10 -- <10 -- -- -- <10 -- -- -- <10 -- 1100 <10 <10 -- --
<100 <100 <100 <100 <100 -- <100 <100 <100 <100 <100 470 1500 <100 150 <400 <100
<100 <100 <100 <100 <100 -- <100 <100 <100 <100 <100 470 1500 <100 150 <400 <100
<100 <100 <100 <100 110 10<100 <100 <100 <100 <100 <100 400 210 -- 280 5900 490
<100 <100 <100 <100 110 10<100 <100 <100 <100 <100 <100 400 210 -- 290 6000 500

<0.0050 -- <0.0050 -- -- -- <0.0050 -- -- -- <0.0050 -- 0.019 <0.0050 <0.0050 -- --
<0.010 -- <0.010 -- -- -- <0.010 -- -- -- <0.010 -- 0.13 <0.010 <0.010 -- --
<0.030 -- <0.030 -- -- -- <0.030 -- -- -- <0.030 -- <0.030 <0.030 <0.030 -- --
<0.020 -- <0.020 -- -- -- <0.020 -- -- -- <0.020 -- 0.051 <0.020 <0.020 -- --
<0.040 -- <0.040 -- -- -- <0.040 -- -- -- <0.040 -- 0.18 <0.040 <0.040 -- --

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 -- <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.058 0.031 -- 0.039 0.1 0.27
<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 -- <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 -- 0.064 0.32 0.93
<0.0040 <0.0040 0.0049 0.0048 <0.0040 0.0152<0.02 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 0.018 0.035 -- 0.15 0.39 1.1
<0.020 <0.020 0.029 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- 0.47 0.88 1.9
<0.020 <0.020 0.027 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- 0.64 0.9 2.1
<0.020 <0.020 0.022 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- 0.43 0.92 1.6
<0.020 <0.020 0.022 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- 0.73 1.3 2.7
<0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- 0.4 0.53 1.2
<0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- 0.25 0.36 0.98
<0.020 <0.020 0.027 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 0.036 <0.020 -- 0.55 1.4 2
<0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- 0.11 0.19 0.38
<0.020 <0.020 0.045 0.033 <0.020 0.013<0.02 <0.020 <0.020 <0.020 <0.020 <0.020 0.034 0.04 -- 0.93 1.9 4.5
<0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 0.11 0.059 -- 0.073 0.39 0.97
<0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- 0.34 0.45 1.1
<0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 <0.050 <0.050 <0.050 <0.050 0.27 0.56 -- <0.050 0.22 0.49
<0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 0.15 1.2 -- 0.037 0.27 0.62
<0.010 <0.010 <0.010 <0.010 <0.010 -- <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.76 <0.010 0.043 0.41 0.78
<0.010 <0.010 0.012 0.023 0.011 0.012>0.01 <0.010 <0.010 <0.010 <0.010 <0.010 0.13 0.095 <0.010 0.49 1.9 4.8
<0.020 <0.020 0.036 0.029 <0.020 0.009<0.02 <0.020 <0.020 <0.020 <0.020 <0.020 0.062 0.052 -- 1.1 1.7 4
<0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 <0.050 <0.050
<0.050 <0.050 0.19 0.062 <0.050 0.012<0.05 <0.050 <0.050 <0.050 <0.050 <0.050 0.13 0.092 -- 5.5 9.6 21
<0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 <0.050 <0.050 <0.050 <0.050 0.74 2.7 -- 0.9 4.1 10
<0.050 <0.050 0.2 0.09 <0.050 0.04<0.05 <0.050 <0.050 <0.050 <0.050 <0.050 0.87 2.8 -- 6.4 14 31

-- -- -- -- -- -- -- -- -- -- -- -- -- <5.0 <5.0 -- --
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TABLE 5: SOIL ANALYTICAL RESULTS
HYDROCARBONS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RLLD CSR CL SAMPLE ID Units
Standards Standards Standards DATE SAMPLED

LAB CERTIFICATE
LAB SAMPLE ID

SAMPLE DEPTH (mbg)

Petroleum Hydrocarbons
200 200 200 VPHs µg/g
n/s n/s n/s VHs6-10 µg/g

1000 1000 2000 LEPHs µg/g
n/s n/s n/s EPHs10-19 µg/g

1000 1000 5000 HEPHs µg/g
n/s n/s n/s EPHs19-32 µg/g

Monocyclic Aromatic Hydrocarbons
0.035a 0.035a 0.035a benzene µg/g

15a 15a 15a ethylbenzene µg/g
5 5 50 styrene µg/g

0.5a 0.5a 0.5a toluene µg/g
6.5a 6.5a 6.5a xylenes µg/g

Polycyclic Aromatic Hydrocarbons
2000 950 15000 acenaphthene µg/g
n/s n/s n/s acenaphthylene µg/g

2.5a 2.5a 30a anthracene µg/g
1 1 10 benzo[a]anthracene µg/g

10a 5a 30a benzo[a]pyrene µg/g
1 1 10 benzo[b]fluoranthene µg/g
1 1 10 benzo[b+j]fluoranthene µg/g

n/s n/s n/s benzo[g,h,i]perylene µg/g
1 1 10 benzo[k]fluoranthene µg/g

400 200 4500 chrysene µg/g
1 1 10 dibenz[a,h]anthracene µg/g

50a 50a 200a fluoranthene µg/g
1000 600 9500 fluorene µg/g

1 1 10 indeno[1,2,3-cd]pyrene µg/g
500 250 1000 methylnaphthalene, 1- µg/g
100 60 950 methylnaphthalene, 2- µg/g
0.6a 0.6a 20a naphthalene µg/g

5 5 50 phenanthrene µg/g
10 10 100 pyrene µg/g
4.5 2.5 10 quinoline µg/g
n/s n/s n/s Total HMW-PAHs µg/g
n/s n/s n/s Total LMW-PAHs µg/g
n/s n/s n/s Total PAHs µg/g

Miscellaneous Organics
30000 15000 200000 acetone µg/g

Soil Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RLLD standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%

RPD MW18-14 (1.2) MW18-15(1.2) MW18-16 (1.2) MW18-16 (2.4) BH18-17 (0.3) SS18-1 SS18-A RPD SS18-2 SS18-3 SS18-4 SS18-5 SS18-6
for 22-Nov-18 21-Nov-18 23-Nov-18 23-Nov-18 23-Nov-18 23-Nov-18 23-Nov-18 for 23-Nov-18 23-Nov-18 23-Nov-18 23-Nov-18 23-Nov-18

MW18-14 (0.5) B8A3005 B8A2682 B8A3869 B8A3869 B8A3869 B8A3861 B8A3861 SS18-1 B8A3861 B8A3861 B8A3861 B8A3861 B8A3861
and UV3377 UV1664 UV8298 UV8300 UV8305 UV8257 UV8263 and UV8258 UV8259 UV8260 UV8261 UV8262

MW18-I 1.2 1.2 1.2 2.4 0.3 0.2 Duplicate of SS18-A 0.2 0.2 0.2 0.2 0.2
SS18-1

-- -- <10 -- <10 -- <10 <10 -- -- -- -- -- --
-- -- <10 -- <10 -- <10 <10 -- -- -- -- -- --
-- <100 <100 1200 <100 <100 <100 <100 -- <100 <100 <100 <100 <100
-- <100 <100 1200 <100 <100 <100 <100 -- <100 <100 <100 <100 <100

5410>400 180 <100 1500 640 <100 <100 <100 -- 100 120 140 <100 230
169% 180 <100 1500 640 <100 <100 <100 -- 110 120 140 <100 230

-- -- <0.0050 -- <0.0050 -- <0.0050 <0.0050 -- -- -- -- -- --
-- -- <0.010 -- <0.010 -- <0.010 <0.010 -- -- -- -- -- --
-- -- <0.030 -- <0.030 -- <0.030 <0.030 -- -- -- -- -- --
-- -- <0.020 -- <0.020 -- <0.020 <0.020 -- -- -- -- -- --
-- -- <0.040 -- <0.040 -- <0.040 <0.040 -- -- -- -- -- --

92% 0.0063 <0.0050 0.033 <0.0050 <0.0050 <0.0050 <0.0050 -- <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
98% 0.016 0.021 0.1 0.11 0.011 <0.0050 <0.0050 -- <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
95% 0.032 0.021 0.097 0.064 0.0047 0.0067 0.0053 0.0014<0.004 0.0056 <0.0040 0.0079 <0.0040 0.0093
73% 0.12 0.09 0.28 0.14 <0.020 0.021 0.02 0.001<0.02 <0.020 <0.020 <0.020 <0.020 0.046
80% 0.15 0.12 0.34 0.35 0.068 0.023 0.022 0.001<0.02 <0.020 <0.020 <0.020 <0.020 0.049
54% 0.11 0.1 0.34 0.27 0.049 0.022 <0.020 0.002<0.02 <0.020 <0.020 <0.020 <0.020 0.05
70% 0.18 0.16 0.56 0.43 0.07 0.022 <0.020 0.002<0.02 <0.020 <0.020 <0.020 <0.020 0.074
77% 0.11 0.093 0.32 0.37 0.091 <0.050 <0.050 -- <0.050 <0.050 <0.050 <0.050 <0.050
93% 0.063 0.054 0.17 0.14 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 0.022
35% 0.14 0.13 0.34 0.19 0.026 0.03 0.026 0.004<0.02 <0.020 <0.020 <0.020 <0.020 0.063
67% 0.028 0.023 0.078 0.11 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020
81% 0.24 0.23 0.67 0.15 <0.020 0.058 0.05 0.008<0.02 0.02 <0.020 0.025 <0.020 0.092
85% <0.020 <0.020 0.038 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020
84% 0.095 0.089 0.27 0.31 0.042 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 0.037

0.27>0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 <0.050 <0.050 <0.050 <0.050
79% <0.020 <0.020 0.042 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020
62% <0.010 <0.010 0.031 <0.010 <0.010 <0.010 <0.010 -- <0.010 <0.010 <0.010 <0.010 <0.010
87% 0.1 0.1 0.33 0.043 <0.010 0.042 0.028 0.014>0.01 0.019 <0.010 0.028 <0.010 0.053
81% 0.24 0.21 0.62 0.17 <0.020 0.056 0.049 0.007<0.02 0.023 <0.020 0.027 <0.020 0.084

-- <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 <0.050 <0.050 <0.050 <0.050
75% 1.4 1.2 3.7 2.4 0.3 0.21 0.17 0.04<0.05 <0.050 <0.050 0.052 <0.050 0.47
84% 0.16 0.14 0.73 0.21 <0.050 <0.050 <0.050 -- <0.050 <0.050 <0.050 <0.050 0.063
76% 1.5 1.3 4.4 2.6 0.31 0.26 0.2 0.06>0.05 0.069 <0.050 0.087 <0.050 0.53

-- -- -- -- -- -- -- -- -- -- -- -- -- --
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TABLE 6: SOIL ANALYTICAL RESULTS
VOCS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RLLD CSR CL SAMPLE ID Units MW01-2-2.5 BH01-3-3.5 BH01-4-6 BH18-1 (0.1) MW18-2 (2.1) MW18-3 (6.9) BH18-4 (0.2) MW18-5 (2.8) MW18-9 (4.5) MW18-12 (1.2) MW18-12 (1.8) BH18-13 (0.4) MW18-15(1.2) MW18-16 (2.4) SS18-1 SS18-A RPD
Standards Standards Standards DATE SAMPLED 31-Jul-01 31-Jul-01 31-Jul-01 21-Nov-18 21-Nov-18 20-Nov-18 21-Nov-18 21-Nov-18 21-Nov-18 22-Nov-18 22-Nov-18 22-Nov-18 21-Nov-18 23-Nov-18 23-Nov-18 23-Nov-18 for

LAB CERTIFICATE -- -- -- B8A2725 B8A2725 B8A2224 B8A2725 B8A2725 B8A2725 B8A3005 B8A3005 B8A3005 B8A2682 B8A3869 B8A3861 B8A3861 SS18-1
LAB SAMPLE ID -- -- -- UV1873 UV1876 UU9334 UV1888 UV1894 UV1900 UV3357 UV3358 UV3360 UV1664 UV8300 UV8257 UV8263 and

SAMPLE DEPTH (mbg) 0.76 1.07 1.83 0.1 2.1 6.9 0.2 2.8 4.5 1.2 1.8 0.4 1.2 2.4 0.2 Duplicate of SS18-A
SS18-1

Halogenated Aliphatics
200 100 550 bromodichloromethane µg/g <0.01 <0.01 <0.01 -- <0.050 <0.050 <0.050 <0.050 <0.050 2.5 -- <0.050 <0.050 <0.050 <0.050 <0.050 --
650 300 4000 bromoform µg/g <0.01 <0.01 <0.01 -- <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 <0.050 <0.050 <0.050 <0.050 --
45 20 300 bromomethane µg/g <0.04 <0.04 <0.04 -- <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 -- <0.30 <0.30 <0.30 <0.30 <0.30 --
5 5 50 carbon tetrachloride µg/g <0.01 <0.01 <0.01 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 --

n/s n/s n/s chloroethane µg/g <0.02 <0.02 <0.02 -- <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 -- <0.10 <0.10 <0.10 <0.10 <0.10 --
5 5 50 chloroform µg/g <0.01 <0.01 <0.01 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 --

n/s n/s n/s chloromethane µg/g <0.04 <0.04 <0.04 -- <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 <0.050 <0.050 <0.050 <0.050 --
150 85 400 dibromochloromethane µg/g <0.01 <0.01 <0.01 -- <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 <0.050 <0.050 <0.050 <0.050 --

7 3.5 15 dibromoethane, 1,2- µg/g <0.01 <0.01 <0.01 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 --
n/s n/s n/s dibromomethane µg/g <0.01 <0.01 <0.01 -- <0.20 <0.20 <0.20 <0.20 <0.20 -- -- -- <0.20 <0.20 <0.20 <0.20 --

6500 3000 45000 dichlorodifluoromethane µg/g <0.02 <0.02 <0.02 -- <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 -- <0.20 <0.20 <0.20 <0.20 <0.20 --
5 5 50 dichloroethane, 1,1- µg/g <0.01 <0.01 <0.01 -- <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 -- <0.025 <0.025 <0.025 <0.025 <0.025 --
5 5 50 dichloroethane, 1,2- µg/g <0.02 <0.02 <0.02 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 --
5 5 50 dichloroethene, 1,1- µg/g <0.01 <0.01 <0.01 -- <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 -- <0.025 <0.025 <0.025 <0.025 <0.025 --
5 5 50 dichloroethene, 1,2- (cis) µg/g <0.01 <0.01 <0.01 -- <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 -- <0.030 <0.030 <0.030 <0.030 <0.030 --
5 5 50 dichloroethene, 1,2- (trans) µg/g <0.01 <0.01 <0.01 -- <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 -- <0.030 <0.030 <0.030 <0.030 <0.030 --
5 5 50 dichloromethane µg/g -- -- -- -- <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 -- <0.080 <0.080 <0.080 <0.080 <0.080 --
5 5 50 dichloropropane, 1,2- µg/g <0.01 <0.01 <0.01 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 --
5 5 50 dichloropropene, 1,3- (cis) µg/g <0.01 <0.01 <0.01 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 --
5 5 50 dichloropropene, 1,3- (trans) µg/g <0.01 <0.01 <0.01 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 --

30 15 250 hexachlorobutadiene, 1,3- µg/g -- -- -- -- -- -- -- -- -- <0.20 -- <0.20 -- -- -- -- --
550 250 1500 tetrachloroethane, 1,1,1,2- µg/g -- -- -- -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 --
70 35 150 tetrachloroethane, 1,1,2,2- µg/g <0.01 <0.01 <0.01 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 --

2.5a 2.5a 2.5a tetrachloroethene µg/g <0.01 <0.01 <0.01 -- <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 -- <0.010 <0.010 <0.010 <0.010 <0.010 --
900000 450000 1000000 trichloro-1,2,2-trifluoroethane, 1,1,2- µg/g <0.01 <0.01 <0.01 -- -- -- -- -- -- <0.20 -- <0.20 -- -- -- -- --

5 5 50 trichloroethane, 1,1,1- µg/g <0.01 <0.01 <0.01 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 --
5 5 50 trichloroethane, 1,1,2- µg/g <0.01 <0.01 <0.01 -- <0.020 <0.020 <0.020 <0.020 <0.020 2.5 -- <0.020 <0.020 <0.020 <0.020 <0.020 --

0.3a 0.3a 0.3a trichloroethene µg/g 0.11 <0.01 0.02 -- <0.0090 <0.0090 <0.0090 <0.0090 <0.0090 <0.0090 -- <0.0090 <0.0090 <0.0090 <0.0090 <0.0090 --
9000 4500 70000 trichlorofluoromethane µg/g <0.01 <0.01 <0.01 -- <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 -- <0.20 <0.20 <0.20 <0.20 <0.20 --

2 0.95 45 vinyl chloride µg/g <0.02 <0.02 <0.02 -- <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 -- <0.040 <0.040 <0.040 <0.040 <0.040 --
Halogenated Aromatics

250 150 2000 bromobenzene µg/g -- -- -- -- <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 -- <0.20 <0.20 <0.20 <0.20 <0.20 --
1 1 10 dichlorobenzene, 1,2- µg/g <0.01 <0.01 <0.01 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 --
1 1 10 dichlorobenzene, 1,3- µg/g <0.01 <0.01 <0.01 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 --
1 1 10 dichlorobenzene, 1,4- µg/g <0.01 <0.01 <0.01 -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 --
1 1 10 monochlorobenzene µg/g -- -- -- -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 <0.020 <0.020 <0.020 <0.020 --
2 2 10 trichlorobenzene, 1,2,3- µg/g -- -- -- -- -- -- -- -- -- 0.048 -- 0.065 -- -- -- -- --
2 2 10 trichlorobenzene, 1,2,4- µg/g -- -- -- -- -- -- -- -- -- <0.030 -- <0.030 -- -- -- -- --

Non-Halogenated Aliphatics
4 2 9.5 butadiene, 1,3- µg/g -- -- -- -- <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 -- <0.080 <0.080 <0.080 <0.080 <0.080 --

20000 9500 150000 butanone, 2- µg/g -- -- -- -- <15 <15 <15 <15 <15 <15 -- <15 <15 <15 <15 <15 --
n/s n/s n/s decane, n- µg/g -- -- -- -- -- -- -- -- -- 4.4 <0.10 <2.0 -- -- -- -- --

8000 4000 20000 methyl tert-butyl ether µg/g -- -- -- <0.10 -- -- -- -- -- <0.10 -- <0.10 -- -- -- -- --
n/s n/s n/s methyl-2-pentanone, 4- µg/g -- -- -- -- <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50 <0.50 <0.50 <0.50 --
n/s n/s n/s methylcyclohexane µg/g -- -- -- -- -- -- -- -- -- 11 -- <0.20 -- -- -- -- --

Non-Halogenated Aromatics
3000 1500 25000 isopropylbenzene µg/g -- -- -- -- -- -- -- -- -- 0.41 -- <0.20 -- -- -- -- --
n/s n/s n/s trimethylbenzene, 1,2,4- µg/g -- -- -- -- -- -- -- -- -- <0.20 -- <0.20 -- -- -- -- --
300 150 2500 trimethylbenzene, 1,3,5- µg/g -- -- -- -- -- -- -- -- -- <0.20 -- <0.20 -- -- -- -- --

Soil Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RLLD standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%
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GLOSSARY: GROUNDWATER ANALYTICAL RESULTS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

List of Acronyms List of Symbols
AWFW Aquatic Life Water Use (freshwater) < Concentration is less than the laboratory reported detection limit
AWM Aquatic Life Water Use (marine) * Laboratory reported detection limit is greater than applicable standard/guideline

BTEX Benzene, Toluene, Ethylbenzene, Xylenes -- Sample was not analyzed for the specified constituent

CSR British Columbia Contaminated Sites Regulation a CSR standard is hardness dependent

DW Drinking Water Use b CSR standard is pH dependent
EPHw10-19 Extractable Petroleum Hydrocarbons (carbon range 10 to 19) c Temperature data not available, T>20°C assumed for conservativeness
EPHw19-32 Extractable Petroleum Hydrocarbons (carbon range 19 to 32) d CSR standard is Chloride dependent

HEPHw Heavy Extractable Petroleum Hydrocarbons (corrected for PAHs) e CSR standard is Salinity dependent

HMW-PAHs Heavy Molecular Weight Polycyclic Aromatic Hydrocarbons f CSR standard is pH and T dependent

HWR British Columbia Hazardous Waste Regulation g Interim background groundwater concentration estimate

IW Irrigation Water Use

LEPHw Light Extractable Petroleum Hydrocarbons (corrected for PAHs) List of Units
LMW-PAHs Light Molecular Weight Polycyclic Aromatic Hydrocarbons mbg Metres below grade

LW Livestock Water Use µg/L Micrograms per litre

MTBE Methyl tert-Butyl Ether mg/L Milligrams per litre

n/s No Standard

PAHs Polycyclic Aromatic Hydrocarbons Groundwater Exceedances
PCB Polychlorinated Biphenyls 125 Exceeds CSR AWFW standards

RDL Reported Detection Limit 125 Exceeds CSR AWM standards

RPD Relative Percent Difference 125 Exceeds CSR DW standards

TDS Total Dissolved Solids
VHw6-10 Volatile Petroleum Hydrocarbons (carbon range 6 to 10) QA/QC Exceedances

VOC Volatile Organic Compounds 45% RPD exceeds 20%

VPHw Volatile Petroleum Hydrocarbons (corrected for BTEX)

Formulas
RPD RPD = ((Max. Concentration - Min. Concentration)/((Max. Concentration + Min. Concentration)/2))*100
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TABLE 7: GROUNDWATER ANALYTICAL RESULTS
INORGANICS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR AWFW CSR AWM CSR DW SAMPLE ID Units MW01-1 MW01-2 MW18-2 MW18-2 MW18-2 MW18-3 MW18-3 MW18-3 MW18-5 MW18-6 MW18-9 MW18-10 MW18-12 MW18-A RPD MW18-14 MW18-15 MW18-16
Standards Standards Standards DATE SAMPLED 02-Aug-01 02-Aug-01 27-Nov-18 14-Dec-18 19-Dec-18 27-Nov-18 14-Dec-18 19-Dec-18 27-Nov-18 27-Nov-18 27-Nov-18 27-Nov-18 27-Nov-18 27-Nov-18 for 27-Nov-18 28-Nov-18 28-Nov-18

LAB CERTIFICATE -- -- B8A3995 B8A9208 B8B0365 B8A3995 B8A9208 B8B0365 B8A3995 B8A3995 B8A3995 B8A3995 B8A3997 B8A3997 MW18-12 B8A3997 B8A4415 B8A4415
LAB SAMPLE ID -- -- UV9067 UY6235 UZ2012 UV9068 UY6236 UZ2013 UV9069 UV9070 UV9071 UV9072 UV9078 UV9080 and UV9079 UW1101 UW1102
TOP OF SCREEN (mbg) -- -- 7.3 7.3 7.3 6.5 6.5 6.5 1.6 3.8 4.6 2.8 1.7 Duplicate of MW18-A 1.8 2.8 1.8
BOTTOM OF SCREEN (mbg) -- -- 8.8 8.8 8.8 8.1 8.1 8.1 3.1 5.5 6.1 4.3 3.1 MW18-12 3.1 4.3 3.4

n/s n/s n/s hardness mg/L 212 196 77.8 86.8 72.2 77.5 152 127 176 386 745 117 142 144 -- 322 91.4 606

Dissolved Metals
n/s n/s 9500 aluminum µg/L 53 31 77.3 -- -- 15.9 -- -- 36.5 4.7 7.3 63.1 20.3 20.8 2% 22.2 13.8 53.2

90 2500 6 antimony µg/L <1.0 <1.0 1.08 -- -- 1.12 -- -- <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <1.0 <0.50 <1.0

50 125 13 arsenic µg/L <1.0 1 11.1 -- -- 11 -- -- 2.05 1.59 3.29 0.74 3.29 3.25 1% 0.65 0.29 1.38

10000 5000 1000 barium µg/L 130 160 17.7 -- -- 17 -- -- 87.6 59.3 105 22.7 43.9 43.8 0% 299 15.3 111

1.5 1000 8 beryllium µg/L <1 <1 <0.10 -- -- <0.10 -- -- <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 -- <0.20 <0.10 <0.20

n/s n/s n/s bismuth µg/L <1 <1 <1.0 -- -- <1.0 -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <2.0 <1.0 <2.0

12000 12000 5000 boron µg/L 80 100 63 -- -- 65 -- -- <50 70 <50 <50 <50 <50 -- <100 <50 146

0.5-4a 15 5 cadmium µg/L <0.2 <0.2 <0.010 -- -- <0.010 -- -- 0.127 0.111 0.144 0.044 <0.010 <0.010 -- 0.191 0.11 0.088

n/s n/s n/s calcium µg/L 56600 59100 24900 -- -- 24800 -- -- 48000 117000 201000 36500 47900 48600 1% 98200 28200 203000

10 15 50 chromium (total) µg/L <1.0 <1.0 <1.0 -- -- <1.0 -- -- <1.0 <1.0 <1.0 3.2 1 <1.0 0<1 <2.0 <1.0 <2.0

40 40 20g cobalt µg/L <1.0 <1.0 <0.20 -- -- <0.20 -- -- 9.15 4.25 2.98 1.93 3.78 3.84 2% 12.1 1.99 10

20-90a 20 1500 copper µg/L <1.0 4 2.91 -- -- 2.86 -- -- <0.20 1.57 1.15 3.07 <0.20 <0.20 -- 1.89 1.01 1.4

n/s n/s 6500 iron µg/L 1120 700 48.6 -- -- <5.0 -- -- 65700 102 21.9 18.6 10400 10600 2% 25400 6 3980

40-160a 20 10 lead µg/L <1.0 <1.0 <0.20 -- -- <0.20 -- -- <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 -- <0.40 <0.20 <0.40

n/s n/s 19 lithium µg/L <1.0 2 <2.0 -- -- <2.0 -- -- <2.0 3.3 4.3 2.5 <2.0 <2.0 -- <4.0 <2.0 8.7

n/s n/s n/s magnesium µg/L 17000 11600 3830 -- -- 3770 -- -- 13700 22800 59100 6320 5420 5520 2% 18800 5120 24000

n/s n/s 1500 manganese µg/L 3150 1490 22.7 -- -- 22.6 -- -- 5640 3320 1220 948 1800 1830 2% 6400 190 2520

0.25 0.25 1 mercury µg/L <0.05 <0.05 <0.0020 -- -- <0.0020 -- -- <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 -- 0.0024 <0.0020 0.0023

10000 10000 250 molybdenum µg/L <1 1 27.6 -- -- 28.3 -- -- <1.0 2.2 3.7 1.9 1 1.1 0.1<1 <2.0 <1.0 <2.0

250-1500a 83 80 nickel µg/L 12 23 <1.0 -- -- <1.0 -- -- 5.4 7.2 8.1 1.1 2.2 2 0.2<1 4.8 7.3 15.5

n/s n/s n/s potassium µg/L 4170 3990 4610 -- -- 4540 -- -- 2140 5850 11300 4620 2720 2740 1% 11000 1320 9710

20 20 6 selenium µg/L <2.0 <2.0 4.19 -- -- 4.49 -- -- 0.34 1 0.38 <0.10 0.1 0.1 0<0.1 0.28 0.14 1.49

n/s n/s n/s silicon µg/L 13100 19400 5670 -- -- 5440 -- -- 6700 12200 11300 8690 8640 8830 2% 6450 8710 7900

0.5-15a 15 20 silver µg/L <0.1 <0.1 <0.020 -- -- <0.020 -- -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.040 <0.020 <0.040

n/s n/s 2500 strontium µg/L 330 2100 187 -- -- 187 -- -- 491 719 1110 289 307 301 2% 739 178 684

n/s n/s n/s sulphur µg/L 29600 -- -- 28700 -- -- <3000 60000 22000 7000 4100 4400 300<3000 10600 6100 81700

3 3 n/s thallium µg/L <0.1 0.1 <0.010 -- -- <0.010 -- -- 0.073 0.027 0.063 <0.010 <0.010 <0.010 -- 0.199 0.018 0.11

n/s n/s 2500 tin µg/L <1.0 <1.0 <5.0 -- -- <5.0 -- -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <10 <5.0 <10

1000 1000 n/s titanium µg/L <1.0 <1.0 <5.0 -- -- <5.0 -- -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <10 <5.0 <10

85 85 19 uranium µg/L <0.5 0.9 4.99 -- -- 4.9 -- -- 0.22 2.22 6.13 0.47 <0.10 <0.10 -- <0.20 <0.10 5.1

n/s n/s 26 vanadium µg/L 1 2 26.9 12.2 10.6 26.5 8.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <10 <5.0 <10

75-3150a 100 3000 zinc µg/L 21 <5 <5.0 -- -- <5.0 -- -- <5.0 <5.0 <5.0 23.3 <5.0 <5.0 -- 10 <5.0 <10

n/s n/s n/s zirconium µg/L 40 100 <0.10 -- -- <0.10 -- -- 0.38 <0.10 0.24 <0.10 0.14 0.17 0.03<0.1 <0.20 <0.10 0.66

Groundwater Exceedances
125 Exceeds CSR AWFW standards

125 Exceeds CSR AWM standards

125 Exceeds CSR DW standards

QA/QC Exceedances
45% RPD exceeds 20%
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TABLE 8: GROUNDWATER ANALYTICAL RESULTS
HYDROCARBONS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR AWFW CSR AWM CSR DW SAMPLE ID Units MW01-1 MW01-2 MW18-2 MW18-3 MW18-5 MW18-6 MW18-9 MW18-10 MW18-12 MW18-A RPD MW18-14 MW18-14 MW18-14 MW18-15 MW18-16
Standards Standards Standards DATE SAMPLED 02-Aug-01 02-Aug-01 27-Nov-18 27-Nov-18 27-Nov-18 27-Nov-18 27-Nov-18 27-Nov-18 27-Nov-18 27-Nov-18 for 27-Nov-18 14-Dec-18 19-Dec-18 28-Nov-18 28-Nov-18

LAB CERTIFICATE -- -- B8A3995 B8A3995 B8A3995 B8A3995 B8A3995 B8A3995 B8A3997 B8A3997 MW18-12 B8A3997 B8A9205 B8B0362 B8A4415 B8A4415
LAB SAMPLE ID -- -- UV9067 UV9068 UV9069 UV9070 UV9071 UV9072 UV9078 UV9080 and UV9079 UY6224 UZ2004 UW1101 UW1102
TOP OF SCREEN (mbg) -- -- 7.3 6.5 1.6 3.8 4.6 2.8 1.7 Duplicate of MW18-A 1.8 1.8 1.8 2.8 1.8
BOTTOM OF SCREEN (mbg) -- -- 8.8 8.1 3.1 5.5 6.1 4.3 3.1 MW18-12 3.1 3.1 3.1 4.3 3.4

Petroleum Hydrocarbons
1500 1500 n/s VPHw µg/L -- -- <300 <300 <300 -- <300 -- <300 <300 -- -- <300 -- <300 <300

15000 15000 15000 VHw6-10 µg/L -- -- <300 <300 <300 -- <300 -- <300 <300 -- -- <300 -- <300 <300
500 500 n/s LEPHw µg/L <250 <250 <200 <200 <200 <200 <200 <200 <200 <200 -- <200 -- -- <200 <200

5000 5000 5000 EPHw10-19 µg/L <250 <250 <200 <200 <200 <200 <200 <200 <200 <200 -- <200 -- -- <200 <200
n/s n/s n/s HEPHw µg/L <250 <250 <200 <200 <200 <200 <200 <200 <200 <200 -- <200 -- -- <200 <200
n/s n/s n/s EPHw19-32 µg/L <250 <250 <200 <200 <200 <200 <200 <200 <200 <200 -- <200 -- -- <200 <200

Monocyclic Aromatic Hydrocarbons
400 1000 5 benzene µg/L -- 0.2 <0.40 <0.40 <0.40 -- <0.40 -- <0.40 <0.40 -- -- <0.40 -- <0.40 <0.40

2000 2500 140 ethylbenzene µg/L -- 0.2 <0.40 <0.40 <0.40 -- <0.40 -- <0.40 <0.40 -- -- <0.40 -- <0.40 <0.40
720 720 800 styrene µg/L -- -- <0.50 <0.50 <0.50 -- <0.50 -- <0.50 <0.50 -- -- <0.40 -- <0.50 <0.50

5 2000 60 toluene µg/L -- 0.2 <0.40 <0.40 <0.40 -- <0.40 -- <0.40 <0.40 -- -- <0.40 -- <0.40 <0.40
300 300 90 xylenes µg/L -- 0.9 <0.40 <0.40 <0.40 -- <0.40 -- <0.40 <0.40 -- -- <0.40 -- <0.40 <0.40

Polycyclic Aromatic Hydrocarbons
60 60 250 acenaphthene µg/L <0.1 <0.1 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 -- -- <0.050 <0.050
n/s n/s n/s acenaphthylene µg/L <0.1 <0.1 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 -- -- <0.050 <0.050
0.5 0.5 n/s acridine µg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 -- -- <0.050 <0.050
1 1 1000 anthracene µg/L <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 -- <0.010 -- -- <0.010 <0.010
1 1 0.07 benzo[a]anthracene µg/L <0.01 <0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 -- 0.025 -- -- <0.010 <0.010

0.1 0.1 0.01 benzo[a]pyrene µg/L <0.01 <0.01 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0074 0.0076 0.0002<0.005 0.027 <0.0050 <0.0050 <0.0050 0.0093
n/s n/s 0.07 benzo[b+j]fluoranthene µg/L -- -- <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 -- <0.030 -- -- <0.030 <0.030
n/s n/s n/s benzo[g,h,i]perylene µg/L <0.01 <0.01 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 -- -- <0.050 <0.050
n/s n/s n/s benzo[k]fluoranthene µg/L <0.01 <0.01 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 -- -- <0.050 <0.050
1 1 7 chrysene µg/L <0.01 <0.01 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- 0.032 -- -- <0.020 <0.020

n/s n/s 0.01 dibenz[a,h]anthracene µg/L <0.01 <0.01 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 -- 0.0041 -- -- <0.0030 <0.0030
2 2 150 fluoranthene µg/L <0.05 <0.05 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- 0.05 -- -- <0.020 <0.020

120 120 150 fluorene µg/L <0.05 <0.05 <0.050 <0.050 <0.050 0.082 <0.050 <0.050 <0.050 <0.050 -- <0.050 -- -- <0.050 <0.050
n/s n/s n/s indeno[1,2,3-cd]pyrene µg/L <0.01 <0.01 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 -- -- <0.050 <0.050
n/s n/s 5.5 methylnaphthalene, 1- µg/L -- -- <0.050 <0.050 <0.050 0.64 <0.050 0.081 0.27 0.26 4% 0.14 -- -- <0.050 <0.050
n/s n/s 15 methylnaphthalene, 2- µg/L -- -- <0.10 <0.10 <0.10 0.5 <0.10 <0.10 0.29 0.29 0<0.1 0.11 -- -- <0.10 <0.10
10 10 80 naphthalene µg/L <0.3 <0.3 <0.10 <0.10 <0.10 0.24 <0.10 <0.10 0.29 0.29 0<0.1 0.1 -- -- <0.10 <0.10
3 3 n/s phenanthrene µg/L <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- <0.050 -- -- <0.050 <0.050

0.2 0.2 100 pyrene µg/L <0.02 <0.02 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.022 0.022 0<0.02 0.051 -- -- <0.020 <0.020
34 34 0.05 quinoline µg/L -- -- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 -- <0.020 -- -- <0.020 <0.020
n/s n/s n/s Total HMW-PAHs µg/L -- -- <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -- 0.19 -- -- <0.050 <0.050
n/s n/s n/s Total LMW-PAHs µg/L -- -- <0.10 <0.10 <0.10 1.5 <0.10 <0.10 0.85 0.83 2% 0.35 -- -- <0.10 <0.10
n/s n/s n/s Total PAHs µg/L -- -- <0.10 <0.10 <0.10 1.5 <0.10 <0.10 0.88 0.86 2% 0.54 -- -- <0.10 <0.10

Groundwater Exceedances
125 Exceeds CSR AWFW standards

125 Exceeds CSR AWM standards

125 Exceeds CSR DW standards

QA/QC Exceedances
45% RPD exceeds 20%
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TABLE 9: GROUNDWATER ANALYTICAL RESULTS
VOCS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR AWFW CSR AWM CSR DW SAMPLE ID Units MW01-2 MW18-2 MW18-3 MW18-5 MW18-9 MW18-12 MW18-A RPD MW18-15 MW18-16
Standards Standards Standards DATE SAMPLED 02-Aug-01 27-Nov-18 27-Nov-18 27-Nov-18 27-Nov-18 27-Nov-18 27-Nov-18 for 28-Nov-18 28-Nov-18

LAB CERTIFICATE -- B8A3995 B8A3995 B8A3995 B8A3995 B8A3997 B8A3997 MW18-12 B8A4415 B8A4415
LAB SAMPLE ID -- UV9067 UV9068 UV9069 UV9071 UV9078 UV9080 and UW1101 UW1102
TOP OF SCREEN (mbg) -- 7.3 6.5 1.6 4.6 1.7 Duplicate of MW18-A 2.8 1.8
BOTTOM OF SCREEN (mbg) -- 8.8 8.1 3.1 6.1 3.1 MW18-12 4.3 3.4

Halogenated Aliphatics
n/s n/s 100 bromodichloromethane µg/L <0.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 <1.0

n/s n/s 100 bromoform µg/L <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 <1.0

n/s n/s 5.5 bromomethane µg/L <0.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 <1.0

130 130 2 carbon tetrachloride µg/L <0.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

n/s n/s n/s chloroethane µg/L <0.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 <1.0

20 20 100 chloroform µg/L <0.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 <1.0

n/s n/s n/s chloromethane µg/L <0.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 <1.0

n/s n/s 100 dibromochloromethane µg/L <0.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 <1.0

n/s n/s 0.5 dibromoethane, 1,2- µg/L <0.1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.53* -- <0.20 <0.20

n/s n/s n/s dibromomethane µg/L <0.2 <0.90 <0.90 <0.90 <0.90 <0.90 <0.90 -- <0.90 <0.90

n/s n/s 800 dichlorodifluoromethane µg/L <0.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 -- <2.0 <2.0

n/s n/s 30 dichloroethane, 1,1- µg/L <0.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

1000 1000 5 dichloroethane, 1,2- µg/L <0.4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

n/s n/s 14 dichloroethene, 1,1- µg/L <0.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

n/s n/s 8 dichloroethene, 1,2- (cis) µg/L <0.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 <1.0

n/s n/s 80 dichloroethene, 1,2- (trans) µg/L <0.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 <1.0

980 980 50 dichloromethane µg/L -- <2.0 <2.0 <2.0 2.4 2.8 3.1 0.3<2 <2.0 <2.0

n/s n/s 4.5 dichloropropane, 1,2- µg/L <0.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

n/s n/s 1.5 dichloropropene, 1,3- (cis) µg/L <0.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 <1.0

n/s n/s 1.5 dichloropropene, 1,3- (trans) µg/L <0.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 <1.0

n/s n/s 6 tetrachloroethane, 1,1,1,2- µg/L -- <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

n/s n/s 0.8 tetrachloroethane, 1,1,2,2- µg/L <0.2 <0.50 <0.50 <0.50 <0.50 <0.50 <0.51 -- <0.50 <0.50

1100 1100 30 tetrachloroethene µg/L <0.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

n/s n/s 100000 trichloro-1,2,2-trifluoroethane, 1,1,2- µg/L <0.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 -- <2.0 <2.0

n/s n/s 8000 trichloroethane, 1,1,1- µg/L <0.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

n/s n/s 3 trichloroethane, 1,1,2- µg/L <0.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

200 200 5 trichloroethene µg/L <0.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

n/s n/s 1000 trichlorofluoromethane µg/L <0.2 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 -- <4.0 <4.0

n/s n/s 2 vinyl chloride µg/L <0.2 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

Halogenated Aromatics
n/s n/s 30 bromobenzene µg/L -- <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 -- <2.0 <2.0

7 420 200 dichlorobenzene, 1,2- µg/L <0.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

1500 1500 n/s dichlorobenzene, 1,3- µg/L <0.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

260 260 5 dichlorobenzene, 1,4- µg/L <0.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

13 250 80 monochlorobenzene µg/L -- <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

Non-Halogenated Aliphatics
n/s n/s 1 butadiene, 1,3- µg/L -- <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -- <0.50 <0.50

n/s n/s 2500 butanone, 2- µg/L <5 <50 <50 <50 <50 <50 <50 -- <50 <50

n/s n/s n/s methyl-2-pentanone, 4- µg/L <2 <10 <10 <10 <10 <10 <10 -- <10 <10

Groundwater Exceedances
125 Exceeds CSR AWFW standards

125 Exceeds CSR AWM standards

125 Exceeds CSR DW standards

QA/QC Exceedances
45% RPD exceeds 20%
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GLOSSARY: VAPOUR ANALYTICAL RESULTS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

List of Acronyms List of Symbols
AL Agricultural Land Use < Concentration is less than the laboratory reported detection limit

BTEX Benzene, Toluene, Ethylbenzene, and Xylenes * Laboratory reported detection limit is greater than applicable standard/guideline

CL Commercial Land Use -- Sample was not analyzed for the specified constituent

CSR British Columbia Contaminated Sites Regulation

IL Industrial Land Use List of Units
MSVC Measured Sub-surface Vapour Concentration mbg Metres below grade

MTBE Methyl Tertiary Butyl Ether µg/m³ Micrograms per gram

n/s No Standard L/min Litres per minute

PIVC Predicted Indoor Vapour Concentration min Minutes

POVC Predicted Outdoor Vapour Concentration

PL Urban Park Land Use Vapour Exceedances
RDL Reported Detection Limit 125 Exceeds CSR PL standards

RL Residential Land Use 125 Exceeds CSR RL standards

RPD Relative Percent Difference 125 Exceeds CSR CL standards
VHv6-13 Volatile Petroleum Hydrocarbons (carbon range 6 to 13)

VOC Volatile Organic Compounds QA/QC Exceedances
VPHv Volatile Petroleum Hydrocarbon (corrected for BTEX) 45% RPD exceeds 35%

Formulas
PIVC PIVC = MSVC  (µg/m3) * Attenuation Factor for PIVC (unitless)

POVC POVC = MSVC  (µg/m3) * Attenuation Factor for POVC (unitless)

RPD RPD = [[Max Concentration - Min Concentration]/[[Max Concentration + Min Concentration]/2]]*100}
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TABLE 11: VAPOUR ANALYTICAL RESULTS
HYDROCARBONS AND NON-HALOGENATED VOCS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RL CSR CL SAMPLE ID Units
Standards Standards Standards DATE SAMPLED

LAB CERTIFICATE
LAB SAMPLE ID

SAMPLE DEPTH (mbg)
FLOW RATE (L/min)

FLOW DURATION (min)
VAPOUR CONCENTRATION MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC

ATTENUATION FACTOR -- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06 --
Petroleum Hydrocarbons

1000 1000 3000 VPHv µg/m³ 890 2.49 0.329 0.00134 <130 <0.364 <0.0481 <0.000195 <130 <0.364 <0.0481 <0.000195 --

n/s n/s n/s VHv6-13 µg/m³ 980 2.74 0.363 0.00147 <130 <0.364 <0.0481 <0.000195 <130 <0.364 <0.0481 <0.000195 --

Monocyclic Aromatic Hydrocarbons
1.5 1.5 4 benzene µg/m³ 5.2 0.015 0.0019 0.0000078 <0.38 <0.00106 <0.000141 <0.00000057 <0.38 <0.00106 <0.000141 <0.00000057 --

1000 1000 3000 ethylbenzene µg/m³ <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 --

1000 1000 3000 styrene µg/m³ <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 --

5000 5000 15000 toluene µg/m³ <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 --

100 100 300 xylenes µg/m³ 5.3 0.015 0.002 0.000008 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 --

Polycyclic Aromatic Hydrocarbons
3 3 9 naphthalene µg/m³ <0.75 <0.0021 <0.000278 <0.00000113 <0.75 <0.0021 <0.000278 <0.00000113 <0.75 <0.0021 <0.000278 <0.00000113 --

Non-Halogenated Aliphatics
2 2 2 butadiene, 1,3- µg/m³ 2 0.0056 0.00074 0.000003 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 --

5000 5000 15000 butanone, 2- µg/m³ <130 <0.364 <0.0481 <0.000195 <130 <0.364 <0.0481 <0.000195 <130 <0.364 <0.0481 <0.000195 --

2500 2500 8000 decane, n- µg/m³ <25 <0.07 <0.0093 <0.000038 <25 <0.07 <0.0093 <0.000038 <25 <0.07 <0.0093 <0.000038 --

700 700 2000 hexane, n- µg/m³ 81 0.23 0.03 0.00012 <25 <0.07 <0.0093 <0.000038 <25 <0.07 <0.0093 <0.000038 --

n/s n/s n/s hexanone, 2- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 --

3000 3000 9000 methyl tert-butyl ether µg/m³ <100 <0.28 <0.037 <0.00015 <100 <0.28 <0.037 <0.00015 <100 <0.28 <0.037 <0.00015 --

3000 3000 9000 methyl-2-pentanone, 4- µg/m³ <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 --

1500 1500 5000 methylcyclohexane µg/m³ <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 --

Non-Halogenated Aromatics
n/s n/s n/s butylbenzene, n- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 --

n/s n/s n/s butylbenzene, sec- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 --

n/s n/s n/s butylbenzene, tert- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 --

400 400 1000 isopropylbenzene µg/m³ <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 --

n/s n/s n/s isopropyltoluene, p- µg/m³ 40 0.11 0.015 0.00006 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 --

n/s n/s n/s propylbenzene, n- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 --

n/s n/s n/s trimethylbenzene, 1,2,3- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 --

7 7 20 trimethylbenzene, 1,2,4- µg/m³ 2.1 0.0059 0.00078 0.0000032 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 --

3.5 3.5 10 trimethylbenzene, 1,3,5- µg/m³ 0.73 0.00204 0.00027 0.0000011 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 --

Vapour Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RL standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%

SV18-3

RPD
for

SV18-3
and

SV18-A

SV18-A
29-Nov-18
B8A4803
UW2948

Duplicate of
0.2
20

SV18-3
29-Nov-18
B8A4803
UW2944

1.0
0.1
40

SV18-2
29-Nov-18
B8A4803
UW2943

1.0
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TABLE 11: VAPOUR ANALYTICAL RESULTS
HYDROCARBONS AND NON-HALOGENATED VOCS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RL CSR CL SAMPLE ID Units
Standards Standards Standards DATE SAMPLED

LAB CERTIFICATE
LAB SAMPLE ID

SAMPLE DEPTH (mbg)
FLOW RATE (L/min)

FLOW DURATION (min)
VAPOUR CONCENTRATION

ATTENUATION FACTOR
Petroleum Hydrocarbons

1000 1000 3000 VPHv µg/m³

n/s n/s n/s VHv6-13 µg/m³

Monocyclic Aromatic Hydrocarbons
1.5 1.5 4 benzene µg/m³

1000 1000 3000 ethylbenzene µg/m³

1000 1000 3000 styrene µg/m³

5000 5000 15000 toluene µg/m³

100 100 300 xylenes µg/m³

Polycyclic Aromatic Hydrocarbons
3 3 9 naphthalene µg/m³

Non-Halogenated Aliphatics
2 2 2 butadiene, 1,3- µg/m³

5000 5000 15000 butanone, 2- µg/m³

2500 2500 8000 decane, n- µg/m³

700 700 2000 hexane, n- µg/m³

n/s n/s n/s hexanone, 2- µg/m³

3000 3000 9000 methyl tert-butyl ether µg/m³

3000 3000 9000 methyl-2-pentanone, 4- µg/m³

1500 1500 5000 methylcyclohexane µg/m³

Non-Halogenated Aromatics
n/s n/s n/s butylbenzene, n- µg/m³

n/s n/s n/s butylbenzene, sec- µg/m³

n/s n/s n/s butylbenzene, tert- µg/m³

400 400 1000 isopropylbenzene µg/m³

n/s n/s n/s isopropyltoluene, p- µg/m³

n/s n/s n/s propylbenzene, n- µg/m³

n/s n/s n/s trimethylbenzene, 1,2,3- µg/m³

7 7 20 trimethylbenzene, 1,2,4- µg/m³

3.5 3.5 10 trimethylbenzene, 1,3,5- µg/m³

Vapour Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RL standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%

MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC
-- 2.0E-02 2.0E-02 1.0E-04 -- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06

<130 <2.6 <2.6 <0.013 <130 <0.364 <0.0481 <0.000195 2600 7.28 0.962 0.0039

<130 <2.6 <2.6 <0.013 <130 <0.364 <0.0481 <0.000195 3000 8.4 1.11 0.0045

<0.38 <0.0076 <0.0076 <0.000038 <0.38 <0.00106 <0.000141 <0.00000057 43 0.12 0.016 0.000065

<50 <1 <1 <0.005 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075

<50 <1 <1 <0.005 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075

<50 <1 <1 <0.005 <50 <0.14 <0.019 <0.000075 120 0.336 0.0444 0.00018

<2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 50 0.14 0.019 0.000075

<0.75 <0.015 <0.015 <0.000075 <0.75 <0.0021 <0.000278 <0.00000113 <0.75 <0.0021 <0.000278 <0.00000113

<0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 12 0.034 0.0044 0.000018

<130 <2.6 <2.6 <0.013 <130 <0.364 <0.0481 <0.000195 <130 <0.364 <0.0481 <0.000195

<25 <0.5 <0.5 <0.0025 <25 <0.07 <0.0093 <0.000038 <25 <0.07 <0.0093 <0.000038

<25 <0.5 <0.5 <0.0025 <25 <0.07 <0.0093 <0.000038 110 0.308 0.0407 0.000165

<2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<100 <2 <2 <0.01 <100 <0.28 <0.037 <0.00015 <100 <0.28 <0.037 <0.00015

<50 <1 <1 <0.005 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075

<50 <1 <1 <0.005 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075

<2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 0.95 0.00266 0.000352 0.00000143

<2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 33 0.092 0.012 0.00005

<2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 7.5 0.021 0.0028 0.000011

<0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 3 0.0084 0.0011 0.0000045

0.2
20

SV18-9
29-Nov-18
B8A4803
UW2947

1.0
0.2
20

SV18-6
29-Nov-18
B8A4803
UW2946

1.0
0.2
20

SV18-5
29-Nov-18
B8A4803
UW2945

0.6
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TABLE 11: VAPOUR ANALYTICAL RESULTS
HYDROCARBONS AND NON-HALOGENATED VOCS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RL CSR CL SAMPLE ID Units
Standards Standards Standards DATE SAMPLED

LAB CERTIFICATE
LAB SAMPLE ID

SAMPLE DEPTH (mbg)
FLOW RATE (L/min)

FLOW DURATION (min)
VAPOUR CONCENTRATION

ATTENUATION FACTOR
Petroleum Hydrocarbons

1000 1000 3000 VPHv µg/m³

n/s n/s n/s VHv6-13 µg/m³

Monocyclic Aromatic Hydrocarbons
1.5 1.5 4 benzene µg/m³

1000 1000 3000 ethylbenzene µg/m³

1000 1000 3000 styrene µg/m³

5000 5000 15000 toluene µg/m³

100 100 300 xylenes µg/m³

Polycyclic Aromatic Hydrocarbons
3 3 9 naphthalene µg/m³

Non-Halogenated Aliphatics
2 2 2 butadiene, 1,3- µg/m³

5000 5000 15000 butanone, 2- µg/m³

2500 2500 8000 decane, n- µg/m³

700 700 2000 hexane, n- µg/m³

n/s n/s n/s hexanone, 2- µg/m³

3000 3000 9000 methyl tert-butyl ether µg/m³

3000 3000 9000 methyl-2-pentanone, 4- µg/m³

1500 1500 5000 methylcyclohexane µg/m³

Non-Halogenated Aromatics
n/s n/s n/s butylbenzene, n- µg/m³

n/s n/s n/s butylbenzene, sec- µg/m³

n/s n/s n/s butylbenzene, tert- µg/m³

400 400 1000 isopropylbenzene µg/m³

n/s n/s n/s isopropyltoluene, p- µg/m³

n/s n/s n/s propylbenzene, n- µg/m³

n/s n/s n/s trimethylbenzene, 1,2,3- µg/m³

7 7 20 trimethylbenzene, 1,2,4- µg/m³

3.5 3.5 10 trimethylbenzene, 1,3,5- µg/m³

Vapour Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RL standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%

MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC
-- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06

2700 7.56 0.999 0.00405 310 0.868 0.115 0.000465 2000 5.6 0.74 0.003

2700 7.56 0.999 0.00405 330 0.924 0.122 0.000495 2100 5.88 0.777 0.00315

6.3 0.018 0.0023 0.0000095 3.6 0.01 0.0013 0.0000054 13 0.036 0.0048 0.00002

<50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075

<50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075

<50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075

51 0.14 0.019 0.000077 24 0.067 0.0089 0.000036 23 0.064 0.0085 0.000035

<0.75 <0.0021 <0.000278 <0.00000113 <0.75 <0.0021 <0.000278 <0.00000113 <0.75 <0.0021 <0.000278 <0.00000113

0.98 0.00274 0.000363 0.00000147 <0.5 <0.0014 <0.000185 <0.00000075 2 0.0056 0.00074 0.000003

<130 <0.364 <0.0481 <0.000195 <130 <0.364 <0.0481 <0.000195 <130 <0.364 <0.0481 <0.000195

<25 <0.07 <0.0093 <0.000038 <25 <0.07 <0.0093 <0.000038 <25 <0.07 <0.0093 <0.000038

<25 <0.07 <0.0093 <0.000038 <25 <0.07 <0.0093 <0.000038 99 0.28 0.037 0.00015

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<100 <0.28 <0.037 <0.00015 <100 <0.28 <0.037 <0.00015 <100 <0.28 <0.037 <0.00015

<50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075

<50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

0.85 0.00238 0.000315 0.00000128 <0.5 <0.0014 <0.000185 <0.00000075 0.68 0.0019 0.000252 0.00000102

15 0.042 0.0056 0.000023 31 0.087 0.011 0.000047 6.6 0.018 0.0024 0.0000099

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

4.2 0.012 0.0016 0.0000063 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

13 0.036 0.0048 0.00002 7.5 0.021 0.0028 0.000011 3.9 0.011 0.0014 0.0000059

5.1 0.014 0.0019 0.0000077 2.3 0.0064 0.00085 0.0000035 1.3 0.0036 0.00048 0.000002

0.2
20

SV18-16
29-Nov-18
B8A4806
UW2953

1.0
0.2
20

SV18-15
29-Nov-18
B8A4806
UW2951

1.0

SV18-14
29-Nov-18
B8A4806
UW2952

1.0
0.2
20
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TABLE 11: VAPOUR ANALYTICAL RESULTS
HALOGENATED VOCS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RL CSR CL SAMPLE ID Units
Standards Standards Standards DATE SAMPLED

LAB CERTIFICATE
LAB SAMPLE ID

SAMPLE DEPTH (mbg)
FLOW RATE (L/min)

FLOW DURATION (min)
VAPOUR CONCENTRATION MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC

ATTENUATION FACTOR -- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06
Halogenated Aliphatics

40 40 100 bromodichloromethane µg/m³ <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

9 9 30 bromoform µg/m³ <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

5 5 15 bromomethane µg/m³ <1.3 <0.0036 <0.00048 <0.000002 <1.3 <0.0036 <0.00048 <0.000002 <1.3 <0.0036 <0.00048 <0.000002

1.5 1.5 5 carbon tetrachloride µg/m³ <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

10000 10000 30000 chloroethane µg/m³ <130 <0.364 <0.0481 <0.000195 <130 <0.364 <0.0481 <0.000195 <130 <0.364 <0.0481 <0.000195

100 100 300 chloroform µg/m³ 0.9 0.00252 0.000333 0.00000135 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

90 90 250 chloromethane µg/m³ <5 <0.014 <0.0019 <0.0000075 <5 <0.014 <0.0019 <0.0000075 <5 <0.014 <0.0019 <0.0000075

1 1 1 dibromo-3-chloropropane, 1,2- µg/m³ <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

40 40 100 dibromochloromethane µg/m³ <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

0.5 0.5 0.5 dibromoethane, 1,2- µg/m³ <0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195

4 4 10 dibromomethane µg/m³ <1 <0.003 <0.0004 <0.000002 <1 <0.003 <0.0004 <0.000002 <1 <0.003 <0.0004 <0.000002

100 100 300 dichlorodifluoromethane µg/m³ <5 <0.014 <0.0019 <0.0000075 <5 <0.014 <0.0019 <0.0000075 <5 <0.014 <0.0019 <0.0000075

500 500 1500 dichloroethane, 1,1- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

7 7 20 dichloroethane, 1,2- µg/m³ <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

200 200 600 dichloroethene, 1,1- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

60 60 200 dichloroethene, 1,2- (cis) µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

60 60 200 dichloroethene, 1,2- (trans) µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

600 600 2000 dichloromethane µg/m³ <13 <0.036 <0.0048 <0.00002 <13 <0.036 <0.0048 <0.00002 <13 <0.036 <0.0048 <0.00002

4 4 10 dichloropropane, 1,2- µg/m³ <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

1 1 3 dichloropropane, 1,3- µg/m³ <0.38 <0.00106 <0.000141 <0.00000057 <0.38 <0.00106 <0.000141 <0.00000057 <0.38 <0.00106 <0.000141 <0.00000057

2.5 2.5 7.5 dichloropropene, 1,3- (cis) µg/m³ <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

2.5 2.5 7.5 dichloropropene, 1,3- (trans) µg/m³ <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

1 1 1.5 hexachlorobutadiene, 1,3- µg/m³ <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

1.5 1.5 4 tetrachloroethane, 1,1,1,2- µg/m³ <0.38 <0.00106 <0.000141 <0.00000057 <0.38 <0.00106 <0.000141 <0.00000057 <0.38 <0.00106 <0.000141 <0.00000057

40 40 100 tetrachloroethane, 1,1,2,2- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

40 40 100 tetrachloroethene µg/m³ 63 0.18 0.023 0.000095 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

5000 5000 15000 trichloroethane, 1,1,1- µg/m³ <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075

0.5 0.5 0.6 trichloroethane, 1,1,2- µg/m³ <0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195

2 2 6 trichloroethene µg/m³ <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

700 700 2000 trichlorofluoromethane µg/m³ <25 <0.07 <0.0093 <0.000038 <25 <0.07 <0.0093 <0.000038 <25 <0.07 <0.0093 <0.000038

0.5 0.5 0.9 trichloropropane, 1,2,3- µg/m³ <0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195

1 1 3.5 vinyl chloride µg/m³ <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

Halogenated Aromatics
60 60 200 bromobenzene µg/m³ <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

40 40 100 chlorotoluene, 2- µg/m³ <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

n/s n/s n/s chlorotoluene, 4- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

200 200 600 dichlorobenzene, 1,2- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

60 60 200 dichlorobenzene, 1,3- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

800 800 2500 dichlorobenzene, 1,4- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

10 10 30 monochlorobenzene µg/m³ <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

n/s n/s n/s trichlorobenzene, 1,2,3- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

7 7 20 trichlorobenzene, 1,2,4- µg/m³ <1.3 <0.0036 <0.00048 <0.000002 <1.3 <0.0036 <0.00048 <0.000002 <1.3 <0.0036 <0.00048 <0.000002

Vapour Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RL standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%

SV18-3

SV18-A
29-Nov-18
B8A4803
UW2948

Duplicate of
0.2
20

SV18-3
29-Nov-18
B8A4803
UW2944

1.0
0.1
40

SV18-2
29-Nov-18
B8A4803
UW2943

1.0

Page 5 of 10

I I I I I I I I I 

City of Vancouver - FOI 2023-228 - Page 410 of 1003



TABLE 11: VAPOUR ANALYTICAL RESULTS
HALOGENATED VOCS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RL CSR CL SAMPLE ID Units
Standards Standards Standards DATE SAMPLED

LAB CERTIFICATE
LAB SAMPLE ID

SAMPLE DEPTH (mbg)
FLOW RATE (L/min)

FLOW DURATION (min)
VAPOUR CONCENTRATION

ATTENUATION FACTOR
Halogenated Aliphatics

40 40 100 bromodichloromethane µg/m³

9 9 30 bromoform µg/m³

5 5 15 bromomethane µg/m³

1.5 1.5 5 carbon tetrachloride µg/m³

10000 10000 30000 chloroethane µg/m³

100 100 300 chloroform µg/m³

90 90 250 chloromethane µg/m³

1 1 1 dibromo-3-chloropropane, 1,2- µg/m³

40 40 100 dibromochloromethane µg/m³

0.5 0.5 0.5 dibromoethane, 1,2- µg/m³

4 4 10 dibromomethane µg/m³

100 100 300 dichlorodifluoromethane µg/m³

500 500 1500 dichloroethane, 1,1- µg/m³

7 7 20 dichloroethane, 1,2- µg/m³

200 200 600 dichloroethene, 1,1- µg/m³

60 60 200 dichloroethene, 1,2- (cis) µg/m³

60 60 200 dichloroethene, 1,2- (trans) µg/m³

600 600 2000 dichloromethane µg/m³

4 4 10 dichloropropane, 1,2- µg/m³

1 1 3 dichloropropane, 1,3- µg/m³

2.5 2.5 7.5 dichloropropene, 1,3- (cis) µg/m³

2.5 2.5 7.5 dichloropropene, 1,3- (trans) µg/m³

1 1 1.5 hexachlorobutadiene, 1,3- µg/m³

1.5 1.5 4 tetrachloroethane, 1,1,1,2- µg/m³

40 40 100 tetrachloroethane, 1,1,2,2- µg/m³

40 40 100 tetrachloroethene µg/m³

5000 5000 15000 trichloroethane, 1,1,1- µg/m³

0.5 0.5 0.6 trichloroethane, 1,1,2- µg/m³

2 2 6 trichloroethene µg/m³

700 700 2000 trichlorofluoromethane µg/m³

0.5 0.5 0.9 trichloropropane, 1,2,3- µg/m³

1 1 3.5 vinyl chloride µg/m³

Halogenated Aromatics
60 60 200 bromobenzene µg/m³

40 40 100 chlorotoluene, 2- µg/m³

n/s n/s n/s chlorotoluene, 4- µg/m³

200 200 600 dichlorobenzene, 1,2- µg/m³

60 60 200 dichlorobenzene, 1,3- µg/m³

800 800 2500 dichlorobenzene, 1,4- µg/m³

10 10 30 monochlorobenzene µg/m³

n/s n/s n/s trichlorobenzene, 1,2,3- µg/m³

7 7 20 trichlorobenzene, 1,2,4- µg/m³

Vapour Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RL standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%

MSVC MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC
-- -- 2.0E-02 2.0E-02 1.0E-04 -- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06

-- <0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

-- <0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

-- <1.3 <0.026 <0.026 <0.00013 <1.3 <0.0036 <0.00048 <0.000002 <1.3 <0.0036 <0.00048 <0.000002

-- <0.25 <0.005 <0.005 <0.000025 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

-- <130 <2.6 <2.6 <0.013 <130 <0.364 <0.0481 <0.000195 <130 <0.364 <0.0481 <0.000195

-- <0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

-- <5 <0.1 <0.1 <0.0005 <5 <0.014 <0.0019 <0.0000075 <5 <0.014 <0.0019 <0.0000075

-- <0.25 <0.005 <0.005 <0.000025 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

-- <0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

-- <0.13 <0.0026 <0.0026 <0.000013 <0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195

-- <1 <0.02 <0.02 <0.0001 <1 <0.003 <0.0004 <0.000002 <1 <0.003 <0.0004 <0.000002

-- <5 <0.1 <0.1 <0.0005 <5 <0.014 <0.0019 <0.0000075 <5 <0.014 <0.0019 <0.0000075

-- <2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

-- <0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 2.6 0.0073 0.00096 0.0000039

-- <2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

-- <2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

-- <2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

-- <13 <0.26 <0.26 <0.0013 <13 <0.036 <0.0048 <0.00002 <13 <0.036 <0.0048 <0.00002

-- <0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

-- <0.38 <0.0076 <0.0076 <0.000038 <0.38 <0.00106 <0.000141 <0.00000057 <0.38 <0.00106 <0.000141 <0.00000057

-- <0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

-- <0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

-- <0.25 <0.005 <0.005 <0.000025 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

-- <0.38 <0.0076 <0.0076 <0.000038 <0.38 <0.00106 <0.000141 <0.00000057 <0.38 <0.00106 <0.000141 <0.00000057

-- <2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

-- <2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 280 0.784 0.104 0.00042

-- <50 <1 <1 <0.005 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075

-- <0.13 <0.0026 <0.0026 <0.000013 <0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195

-- <0.25 <0.005 <0.005 <0.000025 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

-- <25 <0.5 <0.5 <0.0025 <25 <0.07 <0.0093 <0.000038 <25 <0.07 <0.0093 <0.000038

-- <0.13 <0.0026 <0.0026 <0.000013 <0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195

-- <0.25 <0.005 <0.005 <0.000025 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

-- <0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

-- <0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

-- <2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

-- <2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

-- <2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

-- <2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

-- <0.5 <0.01 <0.01 <0.00005 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

-- <2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

-- <1.3 <0.026 <0.026 <0.00013 <1.3 <0.0036 <0.00048 <0.000002 <1.3 <0.0036 <0.00048 <0.000002

0.2
20

SV18-9
29-Nov-18
B8A4803
UW2947

1.0
0.2
20

SV18-6
29-Nov-18
B8A4803
UW2946

1.0
0.2
20

SV18-5
29-Nov-18
B8A4803
UW2945

0.6

RPD
for

SV18-3
and

SV18-A
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TABLE 11: VAPOUR ANALYTICAL RESULTS
HALOGENATED VOCS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RL CSR CL SAMPLE ID Units
Standards Standards Standards DATE SAMPLED

LAB CERTIFICATE
LAB SAMPLE ID

SAMPLE DEPTH (mbg)
FLOW RATE (L/min)

FLOW DURATION (min)
VAPOUR CONCENTRATION

ATTENUATION FACTOR
Halogenated Aliphatics

40 40 100 bromodichloromethane µg/m³

9 9 30 bromoform µg/m³

5 5 15 bromomethane µg/m³

1.5 1.5 5 carbon tetrachloride µg/m³

10000 10000 30000 chloroethane µg/m³

100 100 300 chloroform µg/m³

90 90 250 chloromethane µg/m³

1 1 1 dibromo-3-chloropropane, 1,2- µg/m³

40 40 100 dibromochloromethane µg/m³

0.5 0.5 0.5 dibromoethane, 1,2- µg/m³

4 4 10 dibromomethane µg/m³

100 100 300 dichlorodifluoromethane µg/m³

500 500 1500 dichloroethane, 1,1- µg/m³

7 7 20 dichloroethane, 1,2- µg/m³

200 200 600 dichloroethene, 1,1- µg/m³

60 60 200 dichloroethene, 1,2- (cis) µg/m³

60 60 200 dichloroethene, 1,2- (trans) µg/m³

600 600 2000 dichloromethane µg/m³

4 4 10 dichloropropane, 1,2- µg/m³

1 1 3 dichloropropane, 1,3- µg/m³

2.5 2.5 7.5 dichloropropene, 1,3- (cis) µg/m³

2.5 2.5 7.5 dichloropropene, 1,3- (trans) µg/m³

1 1 1.5 hexachlorobutadiene, 1,3- µg/m³

1.5 1.5 4 tetrachloroethane, 1,1,1,2- µg/m³

40 40 100 tetrachloroethane, 1,1,2,2- µg/m³

40 40 100 tetrachloroethene µg/m³

5000 5000 15000 trichloroethane, 1,1,1- µg/m³

0.5 0.5 0.6 trichloroethane, 1,1,2- µg/m³

2 2 6 trichloroethene µg/m³

700 700 2000 trichlorofluoromethane µg/m³

0.5 0.5 0.9 trichloropropane, 1,2,3- µg/m³

1 1 3.5 vinyl chloride µg/m³

Halogenated Aromatics
60 60 200 bromobenzene µg/m³

40 40 100 chlorotoluene, 2- µg/m³

n/s n/s n/s chlorotoluene, 4- µg/m³

200 200 600 dichlorobenzene, 1,2- µg/m³

60 60 200 dichlorobenzene, 1,3- µg/m³

800 800 2500 dichlorobenzene, 1,4- µg/m³

10 10 30 monochlorobenzene µg/m³

n/s n/s n/s trichlorobenzene, 1,2,3- µg/m³

7 7 20 trichlorobenzene, 1,2,4- µg/m³

Vapour Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RL standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%

MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC
-- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06

<0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

<0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

<1.3 <0.0036 <0.00048 <0.000002 <1.3 <0.0036 <0.00048 <0.000002 <1.3 <0.0036 <0.00048 <0.000002

<0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

<130 <0.364 <0.0481 <0.000195 <130 <0.364 <0.0481 <0.000195 <130 <0.364 <0.0481 <0.000195

<0.5 <0.0014 <0.000185 <0.00000075 15 0.042 0.0056 0.000023 <0.5 <0.0014 <0.000185 <0.00000075

<5 <0.014 <0.0019 <0.0000075 <5 <0.014 <0.0019 <0.0000075 <5 <0.014 <0.0019 <0.0000075

<0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

<0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

<0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195

<1 <0.003 <0.0004 <0.000002 <1 <0.003 <0.0004 <0.000002 <1 <0.003 <0.0004 <0.000002

<5 <0.014 <0.0019 <0.0000075 <5 <0.014 <0.0019 <0.0000075 <5 <0.014 <0.0019 <0.0000075

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 3.5 0.0098 0.0013 0.0000053

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<13 <0.036 <0.0048 <0.00002 <13 <0.036 <0.0048 <0.00002 <13 <0.036 <0.0048 <0.00002

<0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

<0.38 <0.00106 <0.000141 <0.00000057 <0.38 <0.00106 <0.000141 <0.00000057 <0.38 <0.00106 <0.000141 <0.00000057

<0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

<0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

<0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

<0.38 <0.00106 <0.000141 <0.00000057 <0.38 <0.00106 <0.000141 <0.00000057 <0.38 <0.00106 <0.000141 <0.00000057

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<2.5 <0.007 <0.00093 <0.0000038 130 0.364 0.0481 0.000195 11 0.031 0.0041 0.000017

<50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075 <50 <0.14 <0.019 <0.000075

<0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195

<0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

<25 <0.07 <0.0093 <0.000038 <25 <0.07 <0.0093 <0.000038 <25 <0.07 <0.0093 <0.000038

<0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195 <0.13 <0.000364 <0.0000481 <0.000000195

<0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375 <0.25 <0.0007 <0.0000925 <0.000000375

<0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

<0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075 <0.5 <0.0014 <0.000185 <0.00000075

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<1.3 <0.0036 <0.00048 <0.000002 <1.3 <0.0036 <0.00048 <0.000002 <1.3 <0.0036 <0.00048 <0.000002

0.2
20

SV18-16
29-Nov-18
B8A4806
UW2953

1.0
0.2
20

SV18-15
29-Nov-18
B8A4806
UW2951

1.0

SV18-14
29-Nov-18
B8A4806
UW2952

1.0
0.2
20
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TABLE 12: VAPOUR ANALYTICAL RESULTS
OTHER ORGANICS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RL CSR CL SAMPLE ID Units
Standards Standards Standards DATE SAMPLED

LAB CERTIFICATE
LAB SAMPLE ID

SAMPLE DEPTH (mbg)
FLOW RATE (L/min)

FLOW DURATION (min)
VAPOUR CONCENTRATION MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC

ATTENUATION FACTOR -- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06
Chlorinated Phenols

10 10 30 monochlorophenol, 2- µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038
Miscellaneous Organics

2000 2000 5500 acetone µg/m³ <5 <0.014 <0.0019 <0.0000075 <5 <0.014 <0.0019 <0.0000075 <5 <0.014 <0.0019 <0.0000075
70 70 200 ethyl acetate µg/m³ <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

Vapour Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RL standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%

SV18-3

SV18-A
29-Nov-18
B8A4803
UW2948

Duplicate of
0.2
20

SV18-3
29-Nov-18
B8A4803
UW2944

1.0
0.1
40

SV18-2
29-Nov-18
B8A4803
UW2943

1.0
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TABLE 12: VAPOUR ANALYTICAL RESULTS
OTHER ORGANICS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RL CSR CL SAMPLE ID Units
Standards Standards Standards DATE SAMPLED

LAB CERTIFICATE
LAB SAMPLE ID

SAMPLE DEPTH (mbg)
FLOW RATE (L/min)

FLOW DURATION (min)
VAPOUR CONCENTRATION

ATTENUATION FACTOR
Chlorinated Phenols

10 10 30 monochlorophenol, 2- µg/m³
Miscellaneous Organics

2000 2000 5500 acetone µg/m³
70 70 200 ethyl acetate µg/m³

Vapour Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RL standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%

MSVC MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC
-- -- 2.0E-02 2.0E-02 1.0E-04 -- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06

-- <2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

-- <5 <0.1 <0.1 <0.0005 <5 <0.014 <0.0019 <0.0000075 <5 <0.014 <0.0019 <0.0000075 <5 <0.014 <0.0019 <0.0000075
-- <2.5 <0.05 <0.05 <0.00025 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

0.2
20

SV18-14
29-Nov-18
B8A4806
UW2952

1.0
0.2
20

SV18-9
29-Nov-18
B8A4803
UW2947

1.0
0.2
20

SV18-6
29-Nov-18
B8A4803
UW2946

1.0
0.2
20

SV18-5
29-Nov-18
B8A4803
UW2945

0.6

RPD
for

SV18-3
and

SV18-A
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TABLE 12: VAPOUR ANALYTICAL RESULTS
OTHER ORGANICS
Portion of 2901 East Hastings Street, Vancouver, BC
City of Vancouver
Project #: 13639
January 2019

CSR PL CSR RL CSR CL SAMPLE ID Units
Standards Standards Standards DATE SAMPLED

LAB CERTIFICATE
LAB SAMPLE ID

SAMPLE DEPTH (mbg)
FLOW RATE (L/min)

FLOW DURATION (min)
VAPOUR CONCENTRATION

ATTENUATION FACTOR
Chlorinated Phenols

10 10 30 monochlorophenol, 2- µg/m³
Miscellaneous Organics

2000 2000 5500 acetone µg/m³
70 70 200 ethyl acetate µg/m³

Vapour Exceedances
125 Exceeds CSR PL standards

125 Exceeds CSR RL standards

125 Exceeds CSR CL standards

QA/QC Exceedances
45% RPD exceeds 35%

MSVC PIVC (PL/RL) PIVC (CL) POVC MSVC PIVC (PL/RL) PIVC (CL) POVC
-- 2.8E-03 3.7E-04 1.5E-06 -- 2.8E-03 3.7E-04 1.5E-06

<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

<5 <0.014 <0.0019 <0.0000075 6.6 0.018 0.0024 0.0000099
<2.5 <0.007 <0.00093 <0.0000038 <2.5 <0.007 <0.00093 <0.0000038

0.2
20

SV18-16
29-Nov-18
B8A4806
UW2953

1.0
0.2
20

SV18-15
29-Nov-18
B8A4806
UW2951

1.0
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APPENDIX A 

PHOTOGRAPHIC DOCUMENTATION 
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Report of Findings – Stage 1 and 2 Preliminary Site Investigation 

Portion of 2901 East Hasting Street, Vancouver, BC 
Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4A 
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Project 13639  
 

 

 

Photograph 1: Phase 1A – Workshop with wood floors located on the northeast portion of 
Playland (July 26, 2017) 

 

Photograph 2: Phase 1A – Welding shop located on the northeast portion of Playland           
(July 26, 2017) 
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Report of Findings – Stage 1 and 2 Preliminary Site Investigation 

Portion of 2901 East Hasting Street, Vancouver, BC 
Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4A 
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Project 13639  
 

 

 

Photograph 3: Phase 1A – Waste oil AST located in the oil storage area on the northeast 
portion of Playland (July 26, 2017) 

 

Photograph 4: Phase 1A – Drum and pail storage located in the oil storage area on the 
northeast portion of Playland (July 26, 2017) 
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Report of Findings – Stage 1 and 2 Preliminary Site Investigation 

Portion of 2901 East Hasting Street, Vancouver, BC 
Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4A 
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Photograph 5: Phase 1A–- Diesel tank located on the front car of the Coaster rollercoaster 
(July 26, 2017) 

 

Photograph 6: Phase 1A – Oil distribution tank and chain lift located beneath the Coaster 
rollercoaster (July 26, 2017) 

Keystone 
Environmental 
Knowledge •Drive n Results 

City of Vancouver - FOI 2023-228 - Page 419 of 1003



 
Report of Findings – Stage 1 and 2 Preliminary Site Investigation 

Portion of 2901 East Hasting Street, Vancouver, BC 
Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4A 
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Photograph 7: Phase 1A – Lower-line workshop located to the south of the amphitheatre 
(July 26, 2017) 

 

Photograph 8: Phase 4A – South portion of Parking Lot 9 – looking south from Playland 
(July 26, 2017) 
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Report of Findings – Stage 1 and 2 Preliminary Site Investigation 

Portion of 2901 East Hasting Street, Vancouver, BC 
Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4A 
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Project 13639  
 

 

 

Photograph 9: Phase 4A – Covered monster-truck stockpile located on the southeast portion 
of Parking Lot 9 – looking east (July 26, 2017) 

 

Photograph 10: Phase 4A – Partially covered Agrodome stockpile located on the west portion 
of Parking Lot 9 – looking north (July 26, 2017) 
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Report of Findings – Stage 1 and 2 Preliminary Site Investigation 

Portion of 2901 East Hasting Street, Vancouver, BC 
Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4A 
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Photograph 11: Phase 4A – Steel storage bins of horse manure located on the northeast 
portion of Parking Lot 9 – looking northeast (July 26, 2017) 

 

Photograph 12: Phase 4A – Horse stables located in Hastings Park – looking south 
(August 2, 2017) 
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Report of Findings – Stage 1 and 2 Preliminary Site Investigation 

Portion of 2901 East Hasting Street, Vancouver, BC 
Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4A 
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Photograph 13: Phase 4A – Pipe and metal plate located adjacent to the horse barns on the 
southeast portion of Hastings Park – looking west (August 2, 2017). A GPR and EM survey did 

not identify subsurface anomalies consistent with the size and/or shape of USTs.  

 

Photograph 14: Phase 2 – Paved amphitheatre – looking south (November 14, 2018) 
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Report of Findings – Stage 1 and 2 Preliminary Site Investigation 

Portion of 2901 East Hasting Street, Vancouver, BC 
Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4A 
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Photograph 15: Phase 3B – Paved parking area – looking south (November 14, 2018) 

 

Photograph 16: Phase 3A – Paved parking area on the north portion of Phase 3A – looking 
south (November 14, 2018) 
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Report of Findings – Stage 1 and 2 Preliminary Site Investigation 

Portion of 2901 East Hasting Street, Vancouver, BC 
Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4A 
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Photograph 27:  A thin layer of fill over native till at BH18-1 

 

Photograph 18:  Drilling MW18-3 – looking west 
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Report of Findings – Stage 1 and 2 Preliminary Site Investigation 

Portion of 2901 East Hasting Street, Vancouver, BC 
Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4A 
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Photograph 19:  Fill on top of native soil at MW18-6 

  

Photograph 20:  Advancing BH18-8 with a hydrovacuum truck 
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Report of Findings – Stage 1 and 2 Preliminary Site Investigation 

Portion of 2901 East Hasting Street, Vancouver, BC 
Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4A 
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Photograph 21:  Fill on top of native till at MW18-11 

 

Photograph 22:  Groundwater at MW18-12 was approximately 5 cm below grade 
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Report of Findings – Stage 1 and 2 Preliminary Site Investigation 

Portion of 2901 East Hasting Street, Vancouver, BC 
Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4A 
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Photograph 23:  A piece of concrete found when hydrovacuuming at MW18-15 

 

Photograph 24:  Fill and native soil at MW18-16 
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APPENDIX B 

CURRENT LAND TITLES 

City of Vancouver - FOI 2023-228 - Page 429 of 1003

Keystone 
Environmental 
Knowl edge-Drive n Resu lts 



**CURRENT INFORMATION ONLY - NO CANCELLED INFORMATION SHOWN**

Title Issued Under SECTION 172 LAND TITLE ACT

Land Title District VANCOUVER
Land Title Office VANCOUVER

Title Number A37659
From Title Number 5377A

FOL 451 VOL 13

Application Received 1973-06-13

Application Entered 1973-09-13

Registered Owner in Fee Simple
Registered Owner/Mailing Address: CITY OF VANCOUVER

NO ADDRESS ON FILE FOR THIS OWNER
IN TRUST, SEE A.F.B. VOLUME 13 FOLIO 451

Taxation Authority Vancouver, City of

Description of Land
Parcel Identifier: 008-348-219
Legal Description:

LOT 90 EXCEPT PART IN PLAN 13045 TOWN OF HASTINGS SUBURBAN LANDS
PLAN 100

Legal Notations
NOTICE OF INTEREST, BUILDERS LIEN ACT (S.3(2)), SEE BN120201
FILED 1999-05-13

PPSA NOTICE, SEE D.F. BH203976
(EXPIRES: MAY 19,2004)
EXTENDED TO 2014-05-19 SEE BW192726

PPSA NOTICE SEE BG112055

TITLE SEARCH PRINT 2018-12-06, 12:11:13
File Reference: 13639 Requestor: Jodine Restiaux
Declared Value $N/A  

Title Number: A37659 TITLE SEARCH PRINT Page 1 of 3
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Charges, Liens and Interests
Nature: RIGHT OF WAY
Registration Number: 321681M
Registration Date and Time: 1961-01-03 14:25
Registered Owner: BRITISH COLUMBIA HYDRO AND POWER AUTHORITY

BRITISH COLUMBIA TELEPHONE COMPANY
Remarks: INTER ALIA

ASSIGNMENT OF RIGHT OF WAY 173621M
RECEIVED 15/07/1953 12:13
PART OUTLINED RED ON EXPLANATORY PLAN 3911
MODIFIED BY BJ215628
MODIFIED BY BR199875
MODIFIED BY BB981018
MODIFIED BY BB1708809

Nature: STATUTORY RIGHT OF WAY
Registration Number: L60395
Registration Date and Time: 1983-06-15 13:01
Registered Owner: CITY OF VANCOUVER
Remarks: PART IN REFERENCE PLAN 16664

Nature: STATUTORY RIGHT OF WAY
Registration Number: L118381
Registration Date and Time: 1983-12-15 14:35
Registered Owner: CITY OF VANCOUVER
Remarks: PART IN REFERENCE PLAN 16895

Nature: STATUTORY RIGHT OF WAY
Registration Number: N86969
Registration Date and Time: 1985-10-22 12:18
Registered Owner: CITY OF VANCOUVER
Remarks: PART IN EXPLANATORY PLAN 17864

Nature: STATUTORY RIGHT OF WAY
Registration Number: N93249
Registration Date and Time: 1985-11-05 13:34
Registered Owner: CITY OF VANCOUVER
Remarks: PART IN EXPLANATORY PLAN 17865

Nature: STATUTORY RIGHT OF WAY
Registration Number: BR151291
Registration Date and Time: 2001-06-21 13:50
Registered Owner: CITY OF VANCOUVER
Remarks: PLAN LMP50304

Duplicate Indefeasible Title NONE OUTSTANDING

TITLE SEARCH PRINT 2018-12-06, 12:11:13
File Reference: 13639 Requestor: Jodine Restiaux
Declared Value $N/A  

Title Number: A37659 TITLE SEARCH PRINT Page 2 of 3
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Transfers NONE

Pending Applications NONE

TITLE SEARCH PRINT 2018-12-06, 12:11:13
File Reference: 13639 Requestor: Jodine Restiaux
Declared Value $N/A  

Title Number: A37659 TITLE SEARCH PRINT Page 3 of 3
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**CURRENT INFORMATION ONLY - NO CANCELLED INFORMATION SHOWN**

Title Issued Under SECTION 172 LAND TITLE ACT

Land Title District VANCOUVER
Land Title Office VANCOUVER

Title Number G37165
From Title Number G37164

143124
80914
93450K

Application Received 1979-06-07

Application Entered 1979-06-22

Registered Owner in Fee Simple
Registered Owner/Mailing Address: CITY OF VANCOUVER

NO ADDRESS ON FILE FOR THIS OWNER

Taxation Authority Vancouver, City of

Description of Land
Parcel Identifier: 015-083-012
Legal Description:

BLOCK W TOWN OF HASTINGS PLAN 17742

Legal Notations NONE

Charges, Liens and Interests NONE

Duplicate Indefeasible Title NONE OUTSTANDING

Transfers NONE

Pending Applications NONE

TITLE SEARCH PRINT 2018-12-06, 12:11:12
File Reference: 13639 Requestor: Jodine Restiaux
Declared Value $N/A  

Title Number: G37165 TITLE SEARCH PRINT Page 1 of 1
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**CURRENT INFORMATION ONLY - NO CANCELLED INFORMATION SHOWN**

Title Issued Under SECTION 172 LAND TITLE ACT

Land Title District VANCOUVER
Land Title Office VANCOUVER

Title Number G40860
From Title Number G39168

G39169
G39170
143103
143104
143113
168346
172266
178504
37012
46153
472266
47265
73156
73157
82984

Application Received 1979-06-22

Application Entered 1979-06-26

Registered Owner in Fee Simple
Registered Owner/Mailing Address: CITY OF VANCOUVER

NO ADDRESS ON FILE FOR THIS OWNER

Taxation Authority Vancouver, City of

Description of Land
Parcel Identifier: 007-260-776
Legal Description:

LOT A OF LOT 6 TOWN OF HASTINGS SUBURBAN LANDS PLAN 17749

Legal Notations NONE

Charges, Liens and Interests NONE

TITLE SEARCH PRINT 2018-12-06, 12:11:12
File Reference: 13639 Requestor: Jodine Restiaux

Title Number: G40860 TITLE SEARCH PRINT Page 1 of 2
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Duplicate Indefeasible Title NONE OUTSTANDING

Transfers NONE

Pending Applications NONE

TITLE SEARCH PRINT 2018-12-06, 12:11:12
File Reference: 13639 Requestor: Jodine Restiaux

Title Number: G40860 TITLE SEARCH PRINT Page 2 of 2
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**CURRENT INFORMATION ONLY - NO CANCELLED INFORMATION SHOWN**

Title Issued Under SECTION 172 LAND TITLE ACT

Land Title District VANCOUVER
Land Title Office VANCOUVER

Title Number G53419
From Title Number G53417

G53418
14525K
162802
3320
37019
62017I
62018I

Application Received 1979-08-01

Application Entered 1979-08-14

Registered Owner in Fee Simple
Registered Owner/Mailing Address: CITY OF VANCOUVER

453 WEST 12TH AVENUE
VANCOUVER, BC

Taxation Authority Vancouver, City of

Description of Land
Parcel Identifier: 007-255-071
Legal Description:

LOT A OF LOT 13 TOWN OF HASTINGS SUBURBAN LANDS PLAN 17798

Legal Notations NONE

Charges, Liens and Interests NONE

Duplicate Indefeasible Title NONE OUTSTANDING

Transfers NONE

Pending Applications NONE

TITLE SEARCH PRINT 2018-12-06, 12:11:12
File Reference: 13639 Requestor: Jodine Restiaux

Title Number: G53419 TITLE SEARCH PRINT Page 1 of 1
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APPENDIX C 

HISTORICAL AERIAL PHOTOGRAPHS 
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Appendix C – Historical Aerial Photographs 
Portion of 2901 East Hasting Street, Vancouver, BC 

Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4 
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Photograph 1: 1930 
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Appendix C – Historical Aerial Photographs 
Portion of 2901 East Hasting Street, Vancouver, BC 

Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4 
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Photograph 2: 1949 
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Appendix C – Historical Aerial Photographs 
Portion of 2901 East Hasting Street, Vancouver, BC 

Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4 
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Photograph 3: 1954 
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Appendix C – Historical Aerial Photographs 
Portion of 2901 East Hasting Street, Vancouver, BC 

Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4 
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Photograph 4: 1963 
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Appendix C – Historical Aerial Photographs 
Portion of 2901 East Hasting Street, Vancouver, BC 

Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4 
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Photograph 5: 1969 
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Appendix C – Historical Aerial Photographs 
Portion of 2901 East Hasting Street, Vancouver, BC 

Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4 
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Photograph 6: 1974 
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Appendix C – Historical Aerial Photographs 
Portion of 2901 East Hasting Street, Vancouver, BC 

Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4 
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Photograph 7: 1978 
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Appendix C – Historical Aerial Photographs 
Portion of 2901 East Hasting Street, Vancouver, BC 

Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4 
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Photograph 8: 1986 
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Appendix C – Historical Aerial Photographs 
Portion of 2901 East Hasting Street, Vancouver, BC 

Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4 
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Photograph 9: 1990 
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Appendix C – Historical Aerial Photographs 
Portion of 2901 East Hasting Street, Vancouver, BC 

Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4 
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Photograph 10: 1996 
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Appendix C – Historical Aerial Photographs 
Portion of 2901 East Hasting Street, Vancouver, BC 

Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4 
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Photograph 11: 2002 
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Appendix C – Historical Aerial Photographs 
Portion of 2901 East Hasting Street, Vancouver, BC 

Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4 
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Photograph 12: 2009 
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Appendix C – Historical Aerial Photographs 
Portion of 2901 East Hasting Street, Vancouver, BC 

Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4 
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Photograph 13: 2015 
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APPENDIX D 

BC ENV SITE REGISTRY SEARCH RESULTS 
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1 SiteRegSearchLat49Long123.txt

As Of: DEC 02, 2018          BC Online: Site Registry                  18/12/06
                     For: PB64131  KEYSTONE ENVIRONMENTAL LTD.         14:01:22
Folio: 13639                                                          Page    1
  10 records selected for 0.5 km from latitude 49  deg, 17 min, 8.9  sec
     and Longitude 123 deg, 2  min, 3.5  sec
   Site Id        Lastupd  Address / City
   0001089        02JUN26  NW CORNER HASTINGS AND CASSIAR
                           VANCOUVER
   0001292        01FEB09  3401 EAST HASTINGS STREET
                           VANCOUVER
   0008355        13NOV07  HASTINGS PARK RACECOURSE
                           VANCOUVER
   0010904        10FEB19  3399 BRIDGEWAY STREET
                           VANCOUVER
   0011601                 3502 DUNDAS STREET
                           VANCOUVER
   0012656                 3528 FRANKLIN STREET
                           VANCOUVER
   0015137                 3510 OXFORD STREET
                           VANCOUVER
   0016242        14JAN24  3535 DUNDAS STREET
                           SURREY
   0016821        18FEB23  3421 FRANKLIN STREET
                           VANCOUVER
   0019648                 3530 TRIUMPH STREET
                           VANCOUVER
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2 SiteRegSearchLat49Long123.txt

As Of: DEC 02, 2018          BC Online: Site Registry                  18/12/06
                     For: PB64131  KEYSTONE ENVIRONMENTAL LTD.         14:01:56
Folio: 13639                                                          Page    1
   5 records selected for 0.5 km from latitude 49  deg, 17 min, 2.2  sec
     and Longitude 123 deg, 2  min, 13.7 sec
   Site Id        Lastupd  Address / City
   0001089        02JUN26  NW CORNER HASTINGS AND CASSIAR
                           VANCOUVER
   0001292        01FEB09  3401 EAST HASTINGS STREET
                           VANCOUVER
   0008355        13NOV07  HASTINGS PARK RACECOURSE
                           VANCOUVER
   0012875                 3114 EAST PENDER STREET
                           VANCOUVER
   0016821        18FEB23  3421 FRANKLIN STREET
                           VANCOUVER
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3 SiteRegDetailSiteID8355Lat49Long123.txt

 As of: JUL 23, 2017       BC Online: Site Registry                    17-07-25
                      For: PB64131  KEYSTONE ENVIRONMENTAL LTD.        18:12:18
 Folio: 13639                                                          Page   1
                                 Detail Report
SITE LOCATION
       Site ID:       8355                             Latitude:  49d 17m 06.0s
 Victoria File:                                       Longitude: 123d 02m 20.0s
 Regional File: 26250-20/8355
        Region: SURREY, LOWER MAINLAND

 Site Address: HASTINGS PARK RACECOURSE
         City: VANCOUVER                       Prov/State: BC
  Postal Code: V5K 3N8

 Registered: JUL 28, 2003  Updated: NOV 07, 2013  Detail Removed: NOV 04, 2013

 Notations:   1   Participants:   2    Associated Sites:   0
 Documents:   0 Susp. Land Use:   0 Parcel Descriptions:   0

Location Description: LAT/LONG CONFIRMED USING GOOGLE EARTH AND ICIS
 2013-11-01

Record Status: NOT ASSIGNED
 Fee category: UNRANKED

 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
NOTATIONS

  Notation Type: NOTICE OF INDEPENDENT REMEDIATION INITIATION SUBMITTED (WMA
                 28(2))
 Notation Class: WASTE MANAGEMENT ACT: CONTAMINATED SITES NOTATIONS
      Initiated: FEB 15, 2003                        Approved:

 Ministry Contact: DUNDAS, KERRI (SURREY) L

 Notation Participants                               Notation Roles
 KEYSTONE ENVIRONMENTAL LTD                          EXTERNALLY REVIEWED BY
 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
SITE PARTICIPANTS

   Participant: DUNDAS, KERRI (SURREY) L
       Role(s): MAIN MINISTRY CONTACT
    Start Date: FEB 15, 2003                           End Date:

Page 1
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3 SiteRegDetailSiteID8355Lat49Long123.txt
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   Participant: KEYSTONE ENVIRONMENTAL LTD
       Role(s): ENVIRONMENTAL CONSULTANT/CONTRACTOR
    Start Date: FEB 15, 2003                           End Date:
No activities were reported for this site

                              End of Detail Report
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• Water Wells - All 
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1: 36,112 

Copyright/Disclaimer 
The material contained in tllis web site is owned by Ille 
Government d British Cduni>ia and protected by 
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12/21/2018 

l♦I Government 
of Canada 

Canadian Climate Normals 1981-2010 Station Data - Climate - Environment and Climate Change Canada 

Gouvernement 
du Canada 

~ -+ Environment and natural resources -+ Weather, Climate and Hazard -+ Past weather and climate -+ Climate Normals & Averag2§. 

Canadian Climate Normals 1981-2010 Station Data 

..- Temperature and Precipitation Graph 

Precipitation Graph for 1981 to 2010 Canadian Climate Normals 
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12/21/2018 

I LJ 
Jan Feb 

T Normals Data 

Canadian Cltmate Normals 1981-2010 Station Data - Cltmate - Environment and Climate Change Canada 

Mar Apr May Jun 

Precipitation (IJ.l.m) 

Jul 

Month 

Sep Oc1 Nov 0ec 

The minimum number of years used to calculate these Normals is indicated by a code for each element. A "+" beside an extreme date indicates that this date is the first occurrence 
of the extreme value. Values and dates in bold indicate all-time extremes for the location. 

Data used in the calculation of these Normals may be subject to further quality assurance checks_ This may result in minor changes to some values presented here. 

Latitude: 

Elevation: 

Climate ID: 

WMOID: 

Y- Precipitation 

N VANCOUVER 2ND NARROWS 

BRITISH COLUMBIA 

123.~.00~53. 700.~ Yi. 

4.oom 

1105666 

http://cltmate.weather.gc.ca/cltmate _ normals-/results _ 1981_2010 _ e .html?search Type::;stnProx&txtRadlus~25&selCity=&selP ark=&optProx Typee\lY~PVlfnl!~ll=:~~~!~@IKffll'd~txtC.. . 2/6 



12/21/2018 Canadian Climate Normals 1981°2010 Station Data• Climate• Environment and Climate Change Canada 

.=l~n Feb Mar AP.r. flfajP.itatigpn d.Y! A.Y9 .§!P.. ~1 H!?..Y. Dec- Year Code 

.=li!n Feb Mar AP.r. May ~ d.Y! -~.Y9 .§!P.. ~.1 H!?..Y. Dec Year Code 

Rainfall (mm) 255.3 167.7 166.8 136.1 103.3 82.5 .53.2 54.9 76.8 189.0 290.2 229.9 1805.6 Q. 

Snowfall (cm) 6.9 5.2 1.6 02 0.0 0.0 0.0 0.0 0.0 0.1 2 .3 8.7 24 .9 .Q. 

Precipitation (mm) 262.2 172.3 168.4 136.3 103.3 82.5 53.2 54.9 76.8 189.0 293.4 238.6 1830.8 Q. 

Snow Depth at Month~nd (cm) 0 0 0 0 0 0 0 0 0 0 0 0 0 .Q. 

Extreme Daily Rainfall (mm) 94.7 118.0 77.0 56.6 53.0 45.0 66.8 56.0 99.6 126.8 110.2 102.9 

Date (yyyy/dd) 1962/ 1982/ 1997/ 1991/ 1989/ 1990/ 1972/ 1991/ 1968/ 2003/ 1998/ 1972/ 
02 14 17 03 23 09 11 26 16 16 12 25 

Extreme Daily Snowfall (cm) 25.4 25.4 20.3 2 .0 0.0 0.0 0.0 0.0 0.0 1.2 15.0 25.4 

Date (yyyy/dd) 1971/ 1971/ 1962/ 1981/ 1958/ 1958/ 1958/ 1958/ 1958/ 1984/ 2006/ 1975/ 
11 26 01 11 01 01 01 01 01 31 26 12 

Extreme Dally Precipitation (mm) 94.7 118.0 77.0 56.6 53.0 45.0 66.8 56.0 99.6 126.8 110.2 102.9 

Date (yyyy/dd) 1962/ 1982/ 1997/ 1991/ 1989/ 1990/ 1972/ 1991/ 1968/ 2003/ 1998/ 1972/ 
02 14 17 03 23 09 11 26 16 16 12 25 

Extreme Snow Depth (cm) 0 0 0 0 0 0 0 0 0 0 0 42 

Date (yyyy/dd) 1981/ 1981/ 1981/ 1981/ 1981/ 1981/ 1981/ 1980/ 1981/ 1981/ 1980/ 1996/ 
01 01 01 01 01 01 01 01 01 01 01 29 

Y Days with Rainfall 

DaY,s with Rainfall 

J~n .Etb. Mar Aor May .J..1.1.n. J.!.!I. ,Aug .$.tP. Oc\ .N.9.Y .0.@.~ Year Code 

>=0.2 mm 19.7 15.1 17.9 15.4 13.8 11.7 7.4 6.7 9.6 16 20.7 19.6 173.5 .Q. 

>=5mm 12.7 9.2 9.9 8.4 6.8 5 3.3 3 4.4 9.1 13.5 11 .6 97 Q. 

>= 10 mm 8.7 5.8 6.4 4.9 3.8 2.7 2 1.6 2.8 6.5 9.8 8.1 63 .Q. 

>=25mm 3 1.8 1.5 0.88 0.54 0.62 0.32 0.62 0.71 2.6 3.9 2 .6 19 Q. 

► Days With Snowfall 

http://cltmate.weather.gc.ca/cltmate _normals/results-_ 1981 _201 0 _ e .html?search Type::;stnProx&txtRadlus~25&selCity=&selP ark:::&optProx Typee\lY~P*~l/::~~~i~@~~~txtC... 3/6 



12/21/2018 Canadian Climate Normals 1981°2010 Station Data• Climate• Environment and Climate Change Canada 

► Days with Precipitation 

Legend 

• A= WMO "3 and 5 rule" (i.e. no more than 3 consecutive and no more than 5 total missing for either temperature or precipitation) 

• B = At. least 25 years 

• C = At. least 20 years 

• D = At least 15 years 

~ Station I Element Metadata 

Statistics listed below are provided as a guide to determine the validity of Normals and Extremes calculations. For example, a station with 30 years of record between 1981 and 2010 
with no missing years would be a more reliable normal than a station with 15 years of record and 2 missing years. Less than 100% possible observations indicates that out of the 

total number of observations used, some records were missing. 

N VANCOUVER 2ND NARROWS 

Province BC 

Latitude (dd mm): 49 18.t:! 

Country CAN 

l0!!9itude (ddd mm): 123 01 'fj_ 

Time Zone PST 

Latitude (decimal degrees): 49.3 .r::! 

Climate ID: 1105666 

l009itude (decimal deg™.).: 123.01 Yi. 
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12/21/2018 Canadian Climate Normals 1981°2010 Station Data• Cltmate • Environment and Climate Change Canada 

.WMOID: 

Elevation (m).: 

.- Precipitation 

Begin Year 

Rainfall (mm) 1981 

Snowfall (cm) 1981 

Precipitation (mm) 1981. 

Snow Depth at Month~nd (cm) 1981 

Extreme Daily Rainfall (mm) 1957 

Extreme Daily Snowfall (cm) 1957 

Extreme Daily Precipitation (mm) 1957 

Extreme Snow Depth (cm) 1980 

Y Days with Rainfall 

Begin Year End Year 

>= 0.2mm 1981 2007 

>=Smm 1981 2007 

>=10 mm 1981 2007 

>=25 mm 1981 2007 

4 

f!:!£iP.itation 

End Year Total Number of Years Missing Years Total Count of Observations 

2007 26 2 9252 

2007 26 2 9252 

2007 26 2 9252 

2007 26 3 294 

2007 17754 

2007 17767 

2007 17799 

2007 8998 

.QiY,s With Ralnfall 

Total Number of Years Missing Years Total Count of Observations 

26 2 9282 

26 2 9282 

26 2 9282 

26 2 9282 

%2 of Possible Observations 

98.7 

98.7 

98.7 

96.1 

99.6 

99.6 

99.8 

95.7 

!'u, of Possible Observations 

99 

99 

99 

99 
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► Days With Snowfall 

~ Days with Precipitation 

Date modified: 

2018-07-20 

Canadian Climate Normals 1981°2010 Station Data• Cltmate • Environment and Climate Change Canada 
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Report of Findings – Stage 1 and 2 Preliminary Site Investigation 

Portion of 2901 East Hasting Street, Vancouver, BC 
Phase 1A, Phase 2, Portion of Phase 3A Phase 3B, and Phase 4A 

 

   
   

 
 
 

Page 1 of 8 Project 13639 
 

 

INVESTIGATIVE METHODOLOGY – UTILITY LOCATE PROCESS SUMMARY 

Prior to commencing any intrusive work (including drilling, underground storage tank removal, 
and remedial excavations, etc.) completed by Keystone Environmental or its contractors and 
subcontractors, Keystone Environmental personnel obtain and review available utility 
information pertinent to the proposed work location (where Keystone Environmental is the prime 
contractor). Utility information is obtained by Keystone personnel and provided to the utility 
locator contractor. The procedure to locate utilities (subsurface and overhead) is accomplished 
in three main steps. The three main steps are summarized below. 

Utility Information Compilation (Office Utility Locates) 

This is the first step in completing the utility locate process and involves contacting various 
parties to obtain specific utility information (i.e. location and depth).  Once the utility information 
has been compiled, it is standard procedure to plot the information on a scaled site drawing 
along with the proposed investigation locations. Parties that are contacted are as follows: 

 Site owner – the site owner may have record drawings of site utilities or proposed 
development plans illustrating most of the utilities present at the site (this information, if 
available, is considered approximate). 

 BC One Call – the placement of a BC One Call is required by Workers Compensation Board 
prior to the onset of fieldwork. BC One Call will contact registered members (typically Fortis 
Gas, BC Hydro and Telus). 

 City/Municipality/District (water, storm, sanitary, and street lighting) – the City/Municipality 
will typically provide information for utilities located off the site property and in some cases 
detailed site utility information.  The off property utility information will show connections of 
individual utilities onto the site.  This information is to be considered approximate locations. 

 Shaw/Rogers/other Cable – a review of the site location is conducted to determine the 
potential Cable companies with lines in the vicinity of the site. Each company is contacted to 
confirm the presence or absence of underground utilities.    

 Other – Depending on the site, other utilities may be present and other parties may 
require contacting. 

Most parties require between 3 to 5 days to respond to a request. The information is typically 
provided in electronic form.  If the fieldwork does not proceed within two weeks of obtaining the 
utility information (two weeks from placing the BC One Call), the utility information compilation 
procedure must be completed again, as site conditions may have changed.  Also, the BC One 
Call expires after two weeks of placing the call. If manholes are suspected or known to be 
present at the site, permission is requested to open the manholes for visual inspection of 
utilities, when contacting the appropriate parties.  
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Non-Intrusive Utility Locate (Field Utility Locates) 

Using the compiled utility information, a non-intrusive utility locate is completed at the site, 
particularly at and around the proposed investigation locations using geophysical and utility 
locating equipment to identify and trace (i.e., physically mark the ground surface) the location of 
subsurface utilities.  Overhead utilities (i.e., electric, telephone, cable) are reviewed to confirm 
the utility company’s specified distance from the overhead utility is achievable. The following 
points are provided to summarize the steps involved when performing field locates: 

 A reputable utility locator is contracted to complete the field utility locates.   
 Field utility locates are typically performed 24 to 48 hours prior to conducting the scheduled 

investigative work.   
 The compiled utility information is provided to the locator. The locator reviews the 

information and marks out the location of each utility on the ground, using appropriate 
coloured paint. 

 The findings, limitations and confidence levels with respect to identifying each utility are 
discussed at the site. An estimate of the approximate depth of the utility is requested 
and recorded. 

 Prior to a locator opening a manhole, permission to open the manhole from the appropriate 
utility company has been received.  Also, prior to opening the manhole, volatile hydrocarbon 
concentrations within the ambient air of the manhole(s) are assessed using appropriate 
instrumentation for volatile headspace measurements.  

 Once individual utilities have been located, a general scan is performed over the proposed 
investigation location for other potential and unknown utilities. The general scan is 
performed up to a ten-metre radius of the proposed investigation location, in the event that a 
step-out investigation is required. 

 The utility locate contractor signs a sketch/figure acknowledging that utilities have been 
located and that investigation locations have been cleared or if daylighting (hydro vacuum) 
is required. 

 The field utility locate is reviewed with senior staff and signed off prior to commencement of 
the intrusive program. 

Intrusive Utility Locate 

An intrusive utility locate is completed when a proposed investigation location is within 2 m of a 
known subsurface utility and at the discretion/requirement of senior staff, client, property owner, 
municipality or utility company.  The intrusive utility locate is completed by daylighting (hydro 
vacuum) using a vacuum truck, hand digging or hand augering (as deemed appropriate) to 
expose and locate the subsurface utility.  A low impact method of drilling or excavating, such as 
a vacuum truck or hand digging, may also be used to clear investigation locations as a 
precautionary measure where uncertainty exists (unidentified anomaly, interference or limited 
records).  With this method, conventional drilling or excavation methods may be employed if no 
utility is identified past the suspected depth of the anomaly, or if observation of soil indicates 
that it is undisturbed (not in a trench).  The intrusive utility locate must be completed to the 
reported depth of the nearby utilities to ensure that the subsurface utility has not been 
encountered.  Exceptions to the above may be justified where obvious undisturbed native soil 
is encountered.  
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INVESTIGATIVE METHODOLOGY – DRILLING PROCESS AND SOIL 

SAMPLING PROCEDURES 

Prior to commencement of the drilling program the appropriate drill rig is selected based on 
access and subsurface conditions. Drill rig options include track mounted and/or truck mounted 
drill rigs with auger (solid/hollow stem with split spoon sampling), rotary air percussion (ODEX), 
or sonic capabilities. Furthermore, a hydro-vacuum excavator may be required to clear areas 
with unknown underground utilities. Solid stem augers, hollow stem augers, stainless steel split 
spoon sampling core barrels, drill casing and/or drill bits are inspected prior to use to determine 
if they have been thoroughly cleaned and decontaminated. 

Surface Soil Sampling Procedure 

Surface soil sampling is completed using a stainless steel trowel or shovel to expose 
undisturbed soil approximately 0.2 m below the surface. The soil is then collected directly from 
the exposed soil. Between each soil sample, the stainless steel trowel or shovel is 
decontaminated using an Alconox solution and distilled water to prevent cross contamination. 

Auger Drilling Process and Soil Sampling Procedure 

Auger drilling is completed using 1.5 m long interconnecting solid stem or hollow stem steel 
augers. It is Keystone Environmental standard operating procedure to use hollow stem auger 
with spilt spoon sampler to collect soil samples when using an auger drill if ground conditions 
are suitable for penetrating and recovering sufficient soil volume. Where soil conditions are not 
suitable solid stem augers may be used.  

For split spoon sampling a 2 inch ID by 60 cm (2 feet) long spilt spoon sample collection core 
barrel is attached to rods and inserted through the hollow stem auger casing to depth drilled. 
The core barrel is driven into the ground to a depth of 60 cm ahead of the lead auger bit using a 
standard 140 pound drop hammer or hydraulic impact hammer. Blow counts are tracked for 
each 15 cm depth and recorded in the field book. Once the full depth of 60 cm is reached the 
split spoon core barrel and rods are extracted from the drill hole and placed on a clean 
decontaminated flat surface. The drive shoe and head are unthreaded and the split spoon is 
cracked open into its component halves to reveal the core of soil. When the soil is exposed, the 
soil stratigraphy is logged and sample intervals selected. Wearing nitrile gloves and/or using a 
clean stainless steel trowel, soils are removed from the split spoon core barrel over the selected 
sample interval. 

If soil conditions require the use of solid stem augers, the sampling procedure is discussed with 
the driller with the objective of reducing the amount of heat generation from friction and soil 
“spin up” on the augers. Ideally the auger is rotated into the soil under a constant speed and 
pressure to “corkscrew” into the ground rather than displacing soil.  Upon retrieval of the solid 
stem augers from the drill holes, approximately 1 cm of soil is removed from the outer edge of 
the auger flights to expose soil that has not been in contact with material dragged from the walls 
of the borehole.  Soil samples are collected directly from the solid stem augers and the 
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approximate depth interval from the 1.5 metre length drilled is recorded. In dense soils where 
significant soil displacement occurs, the drill penetration interval can be reduced to provide a 
higher resolution of sampling. 

Hydro-Vacuum Excavator Process and Soil Sampling Procedure 

Soil samples from the hydro vacuum excavator are collected by a shovel which is inserted down 
the open hole to scrape soil off the walls of the borehole at a specified depth.  

Soil Sample Processing and Headspace Vapour Screening Procedure 

Soil samples are divided into three portions, each representing the full depth interval of the 
sample. Two of the portions are placed into two 125 mL laboratory supplied glass jars with 
minimal headspace and secured with Teflon® lids. If volatile contaminants are to be analyzed, 
two portions of approximately 5 grams of soil are measured with a dedicated syringe and 
inserted into a vial of methanol, for field preservation.  The third portion of the soil sample is 
collected in a Ziploc® polyethylene bag for field screening of headspace vapours using a photo 
ionization detector (PID) and/or a combustible gas meter.   

Headspace screening provides an indication of the potential presence of volatile/semi-volatile 
organic contamination in soil and is used to support selection of samples for analysis.  Field 
samples are screened for volatile constituents using a PID calibrated to isobutylene and/or a 
combustible gas meter calibrated to hexane. The headspace vapour screening procedure is 
described as follows: 

 Field soil samples are allowed to warm for approximately 10 to 15 minutes to allow the 
release of hydrocarbon vapours into the headspace of the polyethylene bag. 

 Following the 10 to 15 minute holding period, a hole is punctured into the polyethylene bag 
using the tip of the instrument and the maximum headspace vapour concentration 
measurement is obtained and recorded. 

The soil headspace measurements, the observed stratigraphy, and the sample intervals for 
each borehole are indicated on the borehole log forms. Soil samples are collected in laboratory 
provided bottles, placed in chilled coolers, and transported under signed chain of custody 
documentation. 

INVESTIGATIVE METHODOLOGY – GROUNDWATER MONITORING 
WELL CONSTRUCTION 

Groundwater monitoring wells are constructed using 2.5 cm inside diameter, schedule-40 PVC, 
pipe with a well screen slot size of 0.25 mm (0.01 inch).  Well screens are typically 1.5 m in 
length. The screened intervals are selected to intersect the water table or the desired zone of 
interest, and solid PVC riser-pipe extends from the top of each well screen to either ground level 
(flush-mounted) or above grade (stick up wells). Subsequent to the placement of the well 
casing, a filter sand pack is poured through the annulus between the well screen and the 
borehole walls while the hollow stem augers or sonic casing are incrementally retracted from the 
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borehole. This method is used to provide correct placement of the filter sand pack and bentonite 
seal. The filter sand pack is composed of 10/20 mesh filter sand, and extends approximately 
0.3 m above the top of the well screen.  A bentonite seal is placed immediately above the sand 
pack to an approximately depth of 0.3 m below grade (typical).  The bentonite seal prevents 
vertical migration of groundwater or infiltration of surface water into the well.  Each monitoring 
well is completed at surface with either a flush mount road box or stickup well cover set in a 
concrete surface plug. On secure sites with limited traffic PVC riser pipes may be left as stick-
ups without a protective cover. A lockable J-plug is placed in the top of the well casing to seal 
the well and protect against unauthorized access. 

The groundwater monitoring well construction details are documented on monitoring well logs. 

INVESTIGATIVE METHODOLOGY – GROUNDWATER MONITORING WELL 
DEVELOPMENT, PURGING AND SAMPLING PROCEDURES 

Groundwater monitoring wells are allowed to equilibrate for a minimum period of 24 hours prior 
to development. Headspace vapours are measured at each location using a PID and/or 
combustible gas meter upon removal of the J-plug and the readings are recorded on purge 
forms. Monitoring wells are developed prior to sampling using dedicated WaterraTM tubing, with 
a surge block and inertial pump foot-valve to remove fine-grained particles from the well and 
filter pack in preparation for groundwater monitoring and sampling. The volume of water in each 
well is calculated prior to developing, and a minimum of six (6) well casing volumes of water are 
removed during the procedure, or the well is developed dry three times.  

Subsequent to development, the monitoring wells are allowed to settle for a minimum period of 
24 hours prior to groundwater purging and sampling.  The monitoring wells are purged using the 
low flow procedure1 with a peristaltic pump and dedicated, disposable MasterflexTM (silicon 
tubing) and HDPE tubing.  Well purging is conducted to remove water from the well column, and 
replace it with water from the formation for sampling.  The produced groundwater is monitored 
for pH, specific conductance, temperature, and oxidation-reduction potential (ORP) during 
purging.  The well is considered to be adequately purged when the values of pH, specific 
conductance, temperature and ORP were within ±0.1 units, ±3%, ±0.2oC, and ±10 mV, 
respectively, of the previous two measurements, or when in low permeability formations, until 
the wells were pumped dry. 

A peristaltic pump utilizing a low flow sampling methodology is used to collect groundwater 
samples for extractable petroleum hydrocarbons, polycyclic aromatic hydrocarbons, dissolved 
metals, pesticides, glycols, chlorinated phenols, non-chlorinated phenols, total dissolved solids 
and conventional parameters. WaterraTM tubing with an inertial foot-valve pump is used to 
collect groundwater samples for volatile organic compounds, including benzene, toluene, 
ethylbenzene, xylene, volatile petroleum hydrocarbons. Dissolved metal samples are filtered in 
the field prior to the addition of laboratory provided preservative. Groundwater samples are 
collected in laboratory provided bottles, placed in chilled coolers, and transported under signed 
chain of custody documentation. 
                                                
1  USEPA Ground Water Issue, Low-Flow (Minimal Drawdown) Groundwater Sampling Procedures, 

EPA/540/S-95/504, April 1996. 
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INVESTIGATIVE METHODOLOGY – SOIL VAPOUR MONITORING WELL CONSTRUCTION 

Soil vapour wells are constructed using a stainless steel Geoprobe® screen (approximately 
0.15 m in length) connected to 6-mm diameter nylon tubing that extends from the top of the 
screen to the ground surface, and finished with a stop-valve. Following the placement of the 
probes in the borehole, silica filter sand is poured through the annulus between the probe 
screen and the borehole walls and brought up to approximately 5 cm above the top of the 
probe screen. A bentonite seal is placed immediately above the sand. The bentonite seal is 
slightly hydrated with deionized water to prevent the infiltration of surface water into the soil 
vapour well. The soil vapour wells are either finished with a flush mount cover installed 
in concrete or as a stick up. 

INVESTIGATIVE METHODOLOGY – SOIL VAPOUR SAMPLING, AMBIENT AIR SAMPLING, 
LEAK TESTING AND APPLICATION OF AN ATTENUATION FACTOR 

Vapour samples are collected using a laboratory supplied and calibrated pump (laboratory 
calibrated flow rates of 0.01 to 0.2 L/min) to draw soil vapour through laboratory supplied 
Thermal Desorption (TD) tubes. The soil vapour wells are purged for a minimum of 4 minutes 
prior to the start of sampling (purge times dependent on pump flow rate). Each sample is 
collected over a period of time depending on the pump flow rate, contaminant, and potential 
concentrations. The sample volume drawn through the TD tubes is based on the contaminant 
parameter being analyzed. 

Ambient air samples are collected using a laboratory supplied and calibrated pump (laboratory 
calibrated flow rates of 0.01 to 0.2 L/min) to draw soil vapour through laboratory supplied TD 
tubes.  The samples are collected over eight hours to provide a more representative sample of 
the concentration in the air over the day. 

Leak testing is conducted prior to sampling at a newly installed soil vapour well (whether the 
installation is temporary or permanent) and once every 10 samples collected in previously 
installed soil vapour wells. Leak testing is undertaken to demonstrate that the surface seal and 
sampling train is functioning satisfactorily, and that subsurface vapours instead of ambient air 
are being extracted during sampling. Leak testing can be conducted using a reference gas such 
as helium (preferred method) or a liquid tracer such as isopropanol. 

Helium Leak Testing 

Helium leak testing is conducted by filling a shroud covering the soil vapour well with helium.  
The sample train is then tested for the presence of helium by filling a Tedlar® bag with vapour 
from the soil vapour well.  If the helium concentration in the Tedlar® bag is greater than 2% 
(2% is equivalent to 20,000 ppm) of the measured concentration in the shroud, this is an 
indication that there may be a leak in the tubing or a potentially inadequate well surface seal.  

 Concentration of He in Tedlar Bag 
PERCENTAGE DIFFERENCE = ────────────────────────── * 100 

 Concentration of He in Shroud  
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Leak tests where the percentage difference is greater than 2% are repeated. If the helium 
concentration is again greater than 2% of the helium concentration in the shroud, but below 5%, 
atmospheric correction factors can be applied to analytical data and the well results are usable 
but with the correction factor. However, if the concentration in the Tedlar® bag was greater than 
5% for the second consecutive test, the soil vapour well is considered compromised and would 
require a new installation.   

Application of Attenuation Factor 

Vapour characterization is used, in accordance with Technical Guidance 4 (TG4 BCMOE 
September, 2010), to predict concentrations of volatile constituents in outdoor and indoor air. 
Analysis of constituents in soil vapour samples are based upon the detection of constituents in 
soil and/or groundwater from the respective borehole/well locations and/or PCOCs for each 
area of potential environmental concern (APEC). The concentrations of the vapour PCOCs in 
the indoor and outdoor air are predicted from measured soil vapour concentrations using the 
following equation presented in the TG4 document: 

Cindoor/outdoor air = Cvapour * α 

Where: 
Cair (µg/m3) is the estimated indoor/outdoor air concentration of the PCOC 
Cvapour is the measured soil vapour concentration of the PCOC 

 α is the vapour attenuation factor (Table 1 – BCMOE, 2009) 

The attenuation factors applied are location-specific and dependent on the soil vapour 
sampling depth.  

INVESTIGATIVE METHODOLOGY – QUALITY ASSURANCE AND QUALITY CONTROL – 
RELATIVE PERCENT DIFFERENCE AND MAXIMUM SPREAD 

To check the precision of field methods, quality control (QC) samples were collected for 
analysis. Field QC samples consisted of collecting duplicate/replicate samples of environmental 
media (i.e., soil, groundwater, surface water, sediment, ambient air and/or soil vapour). 
Field duplicate/replicate samples are collected on a frequency of one for every ten samples. 
The results of the duplicate samples are used to evaluate method precision to determine if the 
data are reasonably reliable for the purpose of the study.  

The measure of the reproducibility or precision of the data is quantified by calculating the 
Relative Percent Difference (RPD) or Maximum Spread (MS). The RPD is calculated when the 
sample and duplicate concentration are both greater than or equal to five times the reported 
detection limit (RDL). When the sample and/or duplicate concentration is less than five times the 
RDL, the MS is calculated.  If the concentration of both the sample and duplicate are less than 
the RDL, then RPD and MS are not calculated. Sample and duplicate results that are both less 
than the RDL are considered to be in general agreement. To calculate the RPD, the absolute 
value of the difference between the sample and the duplicate is divided by the average of the 
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sample and duplicate and multiplied by 100, to obtain a percentage. To calculate the MS the 
sample and duplicate value are subtracted to determine if the subtracted value is less than or 
greater than the RDL.  

Generally, RPD values greater than 35% for soil, 20% for water, and 35% for soil vapour 
suggest further review. Furthermore, MS values greater than the RDL suggest further review. 
If the RPD or MS are greater than the percentages and criteria detailed above then it is 
generally necessary to determine a cause and decide whether the effect of the precision, or 
uncertainty, may alter the findings of the investigation. A RPD or MS that appears to indicate 
poor precision must be evaluated in relation to factors such as the sample pairing 
(e.g., confirming sample identification), nature of the sample (e.g., soil or groundwater, 
heterogeneous or homogeneous), the nature of the chemical or analysis (e.g., metals or 
organics) and the concentrations of the chemical (e.g., less than the applicable standard) before 
conclusions are drawn.  

Keystone 
Environmental 
Knowledge-Driven Results 

City of Vancouver - FOI 2023-228 - Page 473 of 1003



APPENDIX H 

BOREHOLE, MONITORING WELL, VAPOUR WELL LOGS, FIELD WELL PURGE 
AND SAMPLING FORMS 

City of Vancouver - FOI 2023-228 - Page 474 of 1003

Keystone 
Environmental 
Knowl edge-Drive n Resu lts 



---LOCATION ID: BH18-1 >I< Keystone 
~ Environmental 

Project Location: 2901 East Hastings Street, Vancouver Project Name/No.: 13639 

Drilling Contractor: KEL 

Drilling Equipment/Method: Hand Auger 

Location Type: Borehole 

Soil / Sediment Description Q) 

e C. ~ 
~ Q) 

~ > 
0 Q) 8 .c .Q Q. Q) 

ii E E a:: 
Q) >, (0 
0 (/) (/) ~ 0 

ft m Ground Surface 
" " 

. ... .-
I . .... SAND 100 - . . . . . 

D

. · · · · : Brown fine to coarse grainecl SAND (fill), -
->-

some fine to meclium grained gravel, trace ~ silt. Loose. moist, odours and/or staining - . . . . . were not observed t 1- . . . 
SAND ~ 

' . . . . 
100 - ' ... . - ' . . . . Grey fine grained SAND (till). some silt, . ~ .. . 

• ) • .. trace fine grainecl gravel. Very dense. moist, t ' . ... . .. . . odours and/or staining were not ooserved . 
~ . , . . ' - . . . , . 

. . . . . 
~ End of Hole 

-
->,-

-
3 -

- 1 -
-
-

4 - -
-
-
->-

-
5 -

-
-
-

>-
6 -

-
-
-- 2 
-

7-
--
-

>-
a-

-

--
-

9 -

--
-
-- 3 

10-

location of Borehole: Phase 1A 

Client: City of Vancouver 

Engineer/Geologist: SM 

Drill Date: November 21 , 2018 Page: 1 of 1 

z 
i. 
"i 
N 
>, 
<ii 
C: 

Sample ID 
<( 
Q) 
Q. 
E 
(0 
(/) 

y BH18-1(0.1YBH18-C 

y BH18-1 (0.4) 

Borehole Diameter: 0.05 m 
Depth of Borehole: 0.6 m 

Headspace (PIO) 
• ppm • 

0 500 1000 1500 200( 

I 1.~ 

I 

I 
0.6 

-

Borehole Elevation: 109.144 m 
Co-ordinates: n/a 
Datum: Local 

]: 
C: U) 

.Q .:.:: ... 
<ii (0 

> E Q) Q) w a:: 
109.1, 

109.m 

108.5i 



MONITORING WELL ID: MW/SV18-2 ---
Well Type: Groundwater and soil vapour monitoring wells 

Project Location: 2901 East Hastings Street, Vancouver 

>I< Keystone 
---- Environmental 

Project Name/No.: 13639 
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MONITORING WELL ID: MW/SV18-2 ---Well Type: Groundwater and soil vapour monitoring wells 

Project Location: 2901 East Hastings Street, Vancouver 

>I< Keystone 
---- Environmental 

Project Name/No.: 13639 
Client: City of Vancouver 
Engineer/Geologist: SM 
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MONITORING WELL ID: MW/SV18-3 ---
Well Type: Groundwater and soil vapour monitoring wells 

Project Location: 2901 East Hastings Street, Vancouver 

>I< Keystone 
---- Environmental 

Project Name/No.: 13639 
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MONITORING WELL ID: MW/SV18-3 ---
Well Type: Groundwater and soil vapour monitoring wells 

Project Location: 2901 East Hastings Street, Vancouver 

>I< Keystone 
~ Environmental 

Project Name/No.: 13639 
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---LOCATION ID: BH18-4 >I< Keystone 
~ Environmental 

Project Location: 2901 East Hastings Street, Vancouver Project Name/No.: 13639 
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MONITORING WELL ID: MW/SV18-5 ---Well Type: Groundwater and soil vapour monitoring wells 

Project Location: 2901 East Hastings Street, Vancouver 

Drilling Contractor: Southland Drilling Co. Ltd. 
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Well Elevation (Ground): 98.491 m 

Datum: Local 

r/) 
~ ... 
111 
E 
Q) 

a:: 

' ~ C: 

~ 
g 
in 
0 
-.:! 

~ 
~ 
C: 

"' C: 

~ 
~ 

~ 



MONITORING WELL ID: MW/SV18-6 --->I< Keystone 
Well Type: Groundwater and soil vapour monitoring wells -" E nvironmental 

Project Location: 2901 East Hastings Street, Vancouver Project Name/No.: 13639 

Drilling Contractor: Southland Drilling Co. Ltd., Badger Daylighting Client: City of Vancouver 
Drilling Equipment/Method: Solid Stem Augers, Hydrovacuum Engineer/Geologist: SM 

Well Location: Phase 1A Drill Date: November 20, 2018 Page: 1 of 1 

~ C 
Q) 0 
N Headspace (PIO) ti Q) >, ----Soil / Sediment Description iii Sample ID .s ::, 

e C. ~ • ppm • ... 
~ 

C 1500200( in Q) ct: 0 500 1000 
~ > C C <I) 

0 Q) 0 Q) .2 0 ~ 

Q. () Q. 1v (.) ... 
~ .0 Q) ro 
a. E E 0:: E > 

~ 
E 

Q) >, ro ro Q) Q) 
0 Cl) Cl) ~ Cl) w 0:: 0 

ft m Ground Surface 106.331 
u - u .. . 

ASPHALT I I I I 
. ~ . . ~ ..... -----, ->- ... .. 

SAND ' .. . . s 1- • f • • . 

~ ~ ~ ->- . . ... Grey fine to medium grained SAND (fill), 
~ . . ... 

C: . , ... some fine to coarse grained gravel, trace : ' . . .. t 100 y MW18-6(0.5)/MW18-A 0 . , .. . silt, trace cobbles. Dense. moist, odours -~~ 2 ->- . .... - ..... and/or staining were not observed - . ... . 
->- . . . .. . . .. . 

3 -: . . .. . 
- - 1 . . . . . 
- . . ... ~ 

4 .:~ 
.. .. .... .. 

- . ~ .. . .. ... 
->- .. ... 

' . . .. - . .... 
5 - ... .. 

->- .. ... SAND - ..... . .. . . 
Grey fine grained SAND (till), some silt, - • l • • • 

6 -:>-
. .... 

trace fine to coarse grained gravel. Very ' .. .. 
. . .. . dense, moist. odours and/or staining were 

:1- 2 
' .... 
', .. . not observed. . . . . ' 

7 - . . . .. 
->- . .. . . . , . . ' Silty, dark brown at 2.1 m .. ... - . ' ' . . 

>- . , .. ' 

8 -: 
Sandy SILT ->-

I 1~ - Grey fine grained sandy SIL T(till), trace fine 
9 - to coarse grained gravel. Dense, moist, ->-

odours and/or stianing were not observed. -

r rn 
-

10- - 3 
Sand increases with depth. -

_>- -.-.--
11 -=>-

j 1~ -
->-

12 -

I i~ ->--
13 - >- 4 

r rn 
-
-

>-
14 -: 

->-
- I 1~ 15 -:>-
-
->-

f ~= 16-- -.-.-
:- 5 
- -.-.-

17-:>-

j 1~ -
_>-

18-: 
>- : :-

End of Hole 
19 ->--

:1- 6 
20-

Co-ordinates: nl a 
Date of Water Level: November 28, 2018 
Water Level (from TOC): 3.535 m 
Surveyed Water Elevation (m): 102.709 m 

I 

' 
~ 

t 

~ 

~ 
t 

I 

t 

~ 

' 

100 N MW18-6(1 .2) 

100 N MW18-6(2.0) 

100 N MW18-6(2.3) 

100 N MW18-6(2.8) 

100 N MW18-6(4.0) 

100 N MW18-6(4.9) 

Well-Borehole Diameter: 0.15 m 
Well Casing Diameter: 0.05 m 

] . ' 

·t IL . . 
9. 

1. 

J 

Well Casing Material: Schedule 40 PVC 
Well Screen Slot Size: 0.001 m 

I 
I 

.0 C 
::, (U 

I- -
C C 
0 ::, 

.. . . >, g 
. z .c . .. .. , ~ ~ 

'• 

104.807 ~ 
~ u: 
<.) 

Cl) 

[ 
~ 
~ 

103.893 

~ 

i 
ID 

a 

l ' en 
. . .. C ·.; 

•. • ... . "' 
l 

u .. . . . . u 
'• . ~ -: 6'.: .. 
. . . ~ ~ 
' · . . .. 

' . -~· 
' .. .. ,:r 

C 
' • . , (U 

Cl) 

r g . . -.. 
.. ·• i:i) 

'• . 0 
~ 

. . ., . ' ~ . ' ,:r 
C . · ·· : (U 

100.692 ·, .. .. !ii 
~ 
<.) 

Cl) 

~ -
Depth of Well (TOC): 5.60 m 
Well Elevation (TOC): 106.244 m 
Well Elevation (Ground): 106.31 m 
Datum: Local 



---LOCATION ID: BH18-7 >I< Keystone 

"' Environmental 

Project Location: 2901 East Hastings Street, Vancouver Project Name/No.: 13639 

Drilling Contractor: Southland Drilling Co. Ltd., Badger Daylighting Client: City of Vancouver 

Drilling Equipment/Method: Solid Stem Augers, Hydrovacuum Engineer/Geologist: SM 

Location Type: Borehole Drill Date: November 20, 2018 Page: 1 of 1 

Soil / Sediment Description Q) 

e Cl. 

~ ~ 0 Q) 

.c .Q Q. 
ii E E 
Q) >, (0 
0 Cl) Cl) 

ft m Ground Surface 
" - " ~ ASPHALT I - ... .. 

->- . . .. . 
SAND - . . .. . 

1- . . . . . 
_>- , , ... . Grey fine grained SAND (till), some silt, G . .... . ... . trace fine to medium grained gravel. Very - . ... . 

2-:~ 
..... dense, moist. odours anel/or staining were .. .. . . . . . . not observed . - .... . 

->- . . .. . 
G ' .... 

3 -: . · · - . 
- 1 

. .... 
- ... .. . .. . . - . .. . . 

4 .:>-
..... . . . . . - . .... . . . . . 

->- . . . .. . •·· .. 
5- . . . . . . . ... 

:>- . . ... 
~ 

. . . .. - ..... 
G-"' 

.. ... ..... 
• - . .. ~ 

- . .. .. 
- 2 . .. . . 

- . · · -. 7- . .. .. 
>-- . , ... . . . . . 

->-
.... ., 

8 -: 
. ... . . .. . . 

I - .. .. . 
_>- . . . .. 

• I,• • - . ~ . ' . 
• 9 - ' . . . ' 

->- . . . .. 
: ' .... . . . . 
-- 3 

. .... 
. . . ' 

, v -
Ena of Hole 

_>-

11 -=>-

-
>-

12-: 
->---

13-: >- 4 

->-

14-: 
->-

-
15->-

-
->-

16-: 
-- 5 -

17->-

:>-

18 --
->-

: 
19 ->-

:1- 6 
20-

Location of Borehole: Phase 4A 

~ 
Q) 
> 
8 
Q) 

a:: 
~ 0 

100 

100 

100 

100 

z 
i. 
'i 
N 
>, 
<ii 
C: 

Sample ID 
<( 
Q) 
Q. 
E 
(0 

Cl) 

N BH18-7(0.6) 

N BH18-7(1.0) 

N BH18-7(1.8) 

N BH18-7(2.8) 

Borehole Diameter: 0.15 m 
Depth of Borehole: 3.1 m 

Headspace (PIO) 
]: • ppm • 

0 500 1000 1500 200( 
C: 

.Q 
<ii 
> 
Q) 

w 
107.8, 

-
, o.8 

1
0.9 

~ 
0.9 

, 0.1 >---

104.8 

- -
Borehole Elevation: 32.8793856 
Co-ordinates: n/a 
Datum: Local 

U) 
.:.:: ... 
(0 

E 
Q) 

a:: 



---LOCATION ID: BH18-8 >I< Keystone 

"' Environmental 

Project Location: 2901 East Hastings Street, Vancouver Project Name/No.: 13639 

Drilling Contractor: Southland Drilling Co. Ltd., Badger Daylighting Client: City of Vancouver 

Drilling Equipment/Method: Solid Stem Augers, Hydrovacuum Engineer/Geologist: SM 

Location Type: Borehole Drill Date: November 20, 2018 Page: 1 of 1 

Soil / Sediment Description Q) 

e C. 

~ ~ 0 Q) 

.c .Q Q. 
ii E E 
Q) >, (0 
0 Cl) Cl) 

ft m Ground Surface 
" - " ~ ASPHALT I - . '' .. 

->- . . . . . 
SAND - . . .. . 

1- . . . .. 
_>-

, , . . . Grey fine to coarse grained SAND (fill), G . .... . ... . some fine to coarse grained gravel, some - .... ' 
2 -:~ 

..... silt, trace cobbles, trace boulders. Loose, ..... 
' . . .. moist, odours and/or staining were not - .... . 

->- . . .. . observed. ..... 
3 -: 

. . .. . G - 1 
' .. . . 

- ... .. . , ... - . . . . ' 
4 .:>-

... . ~ ... .. 
- . .... 

. .. . . 
->- ' .... 
- . . .. . SAND . .... 

5- . . .. . 
Grey fine grained SAND (till). some silt, :>- . .. . . 

~ . • · . ' trace fine to medium grained gravel. Very - ..... 
- --➔ - dense. moist, odours and/or staining were 6 -"' .. .. . 

- . . . . . not observed . ~ - . .. .. 
- 2 ... .. 

. .. . . - ' .. .. 
7- . .... 

>- ' . . . ' 
- ..... 

' , . .. 
->- . . . . ' 

B-: 
..... . . . .. . ... . I - ' . . . . _>- . . . .. 

- ..... 
t 9 - ' .. .. 

->- . .... 
: 

. .. . . . , . . ' . .. . 
-- 3 . . . . . 

, v 
Ena of Hole 

_>-

11 -=>-

-
>-

12-: 
->--
-

13-: >- 4 

->-

14-: 
->-

-
15->-

-
->-

16-: 
->- 5 
-

17->-

:>-

18 --
->-

: 
19 -:>-

:1- 6 
20-

Location of Borehole: Phase 4A 

~ 
Q) 
> 
8 
Q) 

a:: 
~ 0 

100 

100 

100 

100 

z 
i. 
'i 
N 
>, 
<ii 
C: 

Sample ID 
<( 
Q) 
Q. 
E 
(0 

Cl) 

y BH18-a(0.6) 

y BH18-a(1.2) 

N BH18-a(1.8) 

N BH18-8(2.8) 

Borehole Diameter: 0.15 m 
Depth of Borehole: 3.1 m 

Headspace (PIO) 
]: • ppm • 

0 500 1000 1500 200( 
C: 

.Q 
<ii 
> 
Q) 

w 
109.8, 

F -

0.1 

H 108.4E 

l 02 

I-

, 0.1 
>---

106-71 

Borehole Elevation: 33.4774032 
Co-ordinates: n/a 
Datum: Local 

U) 
.:.:: ... 
(0 

E 
Q) 

a:: 



MONITORING WELL ID: MW/SV18-9 --->I< Keystone 
Well Type: Groundwater and soil vapour monitoring wells -" Environmental 

Project Location: 2901 East Hastings Street, Vancouver Project Name/No.: 13639 

Drilling Contractor: Southland Drilling Co. Ltd Client: City of Vancouver 

Drilling Equipment/Method: Solid Stem Augers Engineer/Geologist: SM 

Well Location: Phase 4A Drill Date: November 21 , 2018 Page: 1 of 1 

~ C 
Q) 0 
N 

Headspace (PIO) ti Q) >, ---Soil / Sediment Description iii Sample ID §. 
::, 

e C. ~ • ppm • ... 
~ 

C 1500200( in Q) <( 0 500 1000 
~ > C C <I) 

0 Q) 8 Q) .2 0 ~ ... 
~ .0 Q. Q) Q. 1v (.) ro 
a. E E 0:: E > 

~ 
E 

Q) >, ro ro Q) Q) 
0 Cl) Cl) ~ Cl') jjj 0:: 0 

ft m Ground Surface 99.087 
u - u .. . 

ASPHALT j I I_ I I I 
. ~ . . ~ 

/ ~ .. ... ---, :>- . '' .. 
SAND ' .... ~ 1- • t·· . 

100 y MW18-9(0.3) ~ ~ :>- ' . ... Brown fine to medium grained SAND (fiU), • ~ 
' .... 
' .... some fine to coarse grained gravel. trace C: 

: 0 

~
:: : : : silt. Loose, moist. odours and/or staining 98.477 -~~ 2->-- were not observed II 

.0 C - . .... 
~ 

::, (U 

->- SAND I- -' .... C C 

3 -: 
' .... 0 ::, 
' .. .. Grey fine grained SAND (till), some silt, 

• 
100 N MW18-9(0.9) f •·. ~ g - 1 . . .. . - . , . . ' trace fine grained gravel. Very dense, moist, - . ... . ·- ' ~ ~ 4 .:~ 

. . . .. odoUrs and/or staining were not observed. . .. 

. , . . ' .. 
~ u: - . .. . . 

. . . .. <.) 

->- . ... . 
Cl) ' . . .. - . . . .. [ 5- ..... -

->- ' . ... 
- .... . 

~ ~ ..... 
- • I • • ' Very dense at 1.8 m ~-6-:>-

• ➔ • ➔ ~ 

100 N MW18-9(1 .8) ~ ' .... 

• l 
~ . . . , . 

:1- 2 ... .. 
' . . .. . 

7- . .... 
->- . ... ' Fine to medium gravel at 2.1 m .. ... . .. . . - .... . 

8- >- . , . . ' .. .. ~ . . .. . 
- ..... 
_f- ..... . . . . . -

9 - . . . .. 
I . ... . ->- . .. .. ,< - ..... 

100 N MW18-9(2.8) -~ - . ... ' t i - 3 ..... 
10- ' .. .. 

- ' .. . ' . .. '. ID _>- ... .. . .. . . - ' . . .. 
11 -=>- . . . .. . .... 

I - . ..... .... . Silty at 3.6 m ->- ..... 
• 

40 N MW18-9(3.6) . . • · .' 12- . . .. . 
->-

. ~ . .. en . . .. ' C - . . ... ·u5 . .. . . 
(U 

13- >- 4 
. · ·-. u - . .... . . .... u 

- ..... 
it . ... . 

~ >- . ... . 
14-: . . . . ' . . . . . . . . ~ 

Some sill moist to wet at 4.3 m 30 y MW18-9(4.5) 

11 

'' ->- ..... 
• : .... . .. . . 

- · • · . . .. 
15 -:>-

. . . .. . . 

. . . .. 
I -. , .. . . . - . . . .. . . 

->- .... . Wetat4.9m I . , • ; . . . . ' 
16- . ... . •.• .. , . . . . . 

:- 5 . . . . ' 
• 

70 N MW18-9(5.0)/MW18-F ~ . 
' . . . . .. . . . . . . . . . - . .... 

·~ 

17-:>- ' .... 
' . . . . . 

- . .... .. ,:, 
' . ... .. C 

_>- ..... . . .. 
~ 

18-: 
. .. . . .... . . 
• I • • ' . . ,g t ~ ••• ... 

->- . , ... 
~ 

. .. 
- ..... . . en 

• \ •' . 

n, I 19->- . .. .. 
80 N MW18-9(5.8) 

l 
.. .. .. ~ - . . .. . 

• l 1 1 1 
. . . .... 0 

:1- 6 
. . . . ' ~ .. ... 

92.991 
• . . . ,:, . .. . . .. C 

~ -
Co-ordinates: nla Well-Borehole Diameter: 0.15 m Depth of Well (TOC): 6.70 m ~ 

~ 
Date of Water Level: November 28, 2018 Well Casing Diameter: 0.05 m Well Elevation (TOC): 99.034 m 

~ Water Level (from TOC): 1.804 m Well Casing Material: Schedule 40 PVC Well Elevation (Ground): 99.087 m 

Surveyed Water Elevation (m}: 97.23 m Well Screen Slot Size: 0.001 m Datum: Local 
l..,l lY UI va111..uuv01 - t-U I " ' r all" .. u.., UI I UU.l 



MONITORING WELL ID: MW/SV18-10 --->I< K e y st o n e 
Well Type: Groundwater and soil vapour monitoring wells ~ Environme n tal 

Project Location: 2901 East Hastings Street, Vancouver Project Name/No.: 13639 

Drilling Contractor: Southland Drilling Co. Ltd Client: City of Vancouver 
Drilling Equipment/Method: Solid Stem Augers Engineer/Geologist: SM 

Well Location: Phase 4A Drill Date: November 22, 2018 Page: 1 of 1 

~ C: 
Q) 0 
N 

H eadspace (PIO) u Q) >, ---Soil / Sediment Description iii Sample ID §. 
::, 

e Q. ~ • ppm • ... 
>, C: 1500200( in I- Q) <( 0 500 1000 

~ > C: C: <I) 

0 Q) 8 Q) .2 0 ~ ... 
% .0 Q. Q) Q. ro C) ro 

E E a::: E > 
~ 

E 
Q) >, ro ro Q) Q) 

0 Cl) Cl) ~ Cl) iii a::: 0 

fl m Ground Surface 96.369 
u u 

ASPHALT ~ Jl u I I ·- ·· .... .. -----, ->- - --.. ~ .. . Silty SAND ~ 1- ·- ·· t 100 N MW18-10(0.3)/MW·IB-G 

~ 
...... ; ->- - ·- Brown silty fme to medium grained SAND ... . .. ~ ·- ·· (till), some fine to medium grained gravel. C: 

: 
~
• • • : ;.;. Dense. moist, odours and/or staining were 95.759 "'8 2->-

I ~ -g - not observed II - ::, (U 

->- ... . . 
SAND I- -..... 

C C 

3 -: 
. . . .. 0 ::, 
' .... Grey fine grained SAND (till). some silt, . . >, g - 1 . . .. . - . , . . ' trace fine grained gravel. Dense, moist, . z .c - . . .. . 

~ ·-' ~ ~ 4 .:~ 
. . . .. odours and/or staining were not observed. Q.' 

. .. 
-~ .. 

~ u: - . , . . . 
t 100 N MW18-10(1 .2) . . . . . <.) 

->- . .. . . 
Cl) . . . . . - . . . . . [ 5- . . ... -

->- ' .. . . 
- ... . . 

Brown, fine to coarse grained gravel at 1.8 ~ ' .... 
- • I • • ' m 

~ 6-:>-
• • • ➔ ~ 

~ .... . 
r . . . , . 

-~ :1- 2 ... . . 
~ 100 N MW18-10(2.0) I • 

. . . . . § 
7- . . . . . 

~ C ->- . . .. . 
JI . .... "' - . ... . C . .. . . 'iij ->- . , . . ' Wetat2.4m a- . ... ~ .. ·, u . . .. . I 1· 

u ->- . ... . . . ... . . .. is: - . . . .. 
t 100 N MW18-10(2.6) •.• .. , . , . . . 9 - . ... . ->- ... . . . . • .. ~.: - ... .. . . 

- . . . . ' 
: •,,l, 

- 3 . . . , . 
10- ' .. . . . .. . 

- ' . . . ' 
I 

; 
f •• '. -_>- . .. . . 1 . . . 

- . .. . . 
100 N MW18-10(3.3) ' . . .. t 11 -=>- . . . . . ... . 

. .. . . . .. 
- . .... . . . . ... . 

:~ ->- ..... .. 
12- • I • • ' 

l 7, . . .. . 
~ ->-

. , . .. : · ·· : . . . . . 
(. '• ~ - . . . . . .. ... .. 

t 100 N MW18-10(4.0) . . Cl) 
13- . · · - . . . ·. 

>- 4 . . . . . l ~ - . . . . . 
: . .. . . .... 

. . ... . , . ii) >- . . . . .. • . .... •.• . ~ 14-: . • · . ' . .. . . . . . . 
->- . . .. . ~ 
: 

. .. . . . . 
91.797 

.. . · • -0 ... . ' . . . C 
, v -~ 

End of Hole 
.. 

- C 

->- ~ 
16- ~ -

:- 5 ~ -
17 -:>-

-
_>-

18-: 
->-
-

19->-

l -
:1- 6 

20-

Co-ordinates: nla 
Date of Water Level: November 28, 2018 
Water Level (from TOC): 1.245 m 

Surveyed Water Elevation (m) 95 037 m 

Well-Borehole Diameter: 0.15 m 

Well Casing Diameter: 0.05 m 

Depth of Well (TOC): 4.29 m 

Well Elevation (TOG): 96.282 m 
Well Elevation (Ground): 96.369 m 

Datum: Local 

Well Casing Material Schedule 40 PVC 

Well Screen Slot Size: 0.001 m 



MONITORING WELL ID: MW/SV18-11 ---
Well Type: Groundwater and soil vapour monitoring wells 

Project Location: 2901 East Hastings Street, Vancouver 

Drilling Contractor: Southland Drilling Co. Ltd 

>I< Keystone 
---- Environmental 

Project Name/No.: 13639 

Client: City of Vancouver 
Drilling Equipment/Method: Solid Stem Augers Engineer/Geologist: SM 

Well Location: Phase 4A 

Soil / Sediment Description e 
~ 0 
R .0 

E 
Q) >, 
0 Cl) 

ft m Ground Surface 

ASPHALT 
SAND 

Black fine to coarse grained SAND(fill). 
some fine to medium grained gravel, some 
silt. Loose, moist. low odours were 
observed, staining was not observed. 

SAND 
Brown fine to medium grained SAND, some 
silt, trace fine gravel. Dense, moist, odours 
and/or staining were not observed. 

SAND 
Grey fine grained SAND (till). some silt, 

' ~ . ' . trace fine to medium grained gravel. Dense. 
moist, odours and/or staining were not 
observed. 

2 ..... Silty at 1.8 m 

Gravel not observed below 2.4 m 

.... ~ ... . . 

3 

4 . . • " 

5 

6 

CO-Ordinates: nl a 
Date of Water Level: November 28, 2018 
Water Level (from TOC): Dry 
Surveyed Water Elevation (m): nla 

Q) 
C. 

~ 
Q) 
Q. 
E 
ro 

Cl) 

Drill Date: November 22, 2018 Page: 1 of 2 

't:l C 
Q) 0 
N Headspace (PIO) ti >, ..--
iii Sample ID .s ::, 

~ • ppm • ... 
C in Q) ct: 0 500 1000 1500200 

> C C 

8 Q) .Q 0 
Q) Q. 1v C) 

a:: E > 
~ ro Q) 

~ Cl) jjj 0 

94.489 

I I 
50 N M\N18-11(0.3) 

94.032 

11 
80 N M\N18-11{0.7) 

93.727 

100 N M\N18-11(1.2) 

J 
100 N M\N18-11(1.8) 

100 N M\N18-11(2.8) 
I • 

100 N M\N18-11(4.0) 

100 N M\N18-1 1(5.0) 

Well-Borehole Diameter: 0.'15 m 
Well Casing Diameter: 0.05 m 
Well Casing Material: Schedule 40 PVC 
Well Screen Slot Size: 0.001 m 

1. 

1. 

Depth of Well (TOC): 4.29 m 
Well Elevation (TOC): 94.398 m 
Well Elevation (Ground): 94.489 rn 
Datum: Local 

<I) 
~ ... 
ro 
E 
Q) 
a:: 



MONITORING WELL ID: MW/SV18-11 ---Well Type: Groundwater and soil vapour monitoring wells 

Project Location: 2901 East Hastings Street, Vancouver 

Drilling Contractor: Southland Drilling Co. Ltd 

>I< Keystone 
---- Environmental 

Project Name/No.: 13639 
Client: City of Vancouver 

Drilling Equipment/Method: Solid Stem Augers Engineer/Geologist: SM 

Well Location: Phase 4A 

-

->-
-

26-
-- 8 
-

-
-- 10 

33-:: 
-
-

2 
E 
>, 
Cl) 

, . .. 

Co-ordinates: n/a 

Soil / Sediment Description 

End of Hole 

Date of Water Level: November 28, 2018 
Water Level (from TOC): Dry 
Surveyed Water Elevation (m): n/a 

Q) 
Q. 
>, 
I-
Q) 

ci 
E 
111 

Cl) 

I 

t 
' 

I 

t 
j 

I 

t 
j 

Drill Date: November 22, 2018 Page: 2 of 2 

~ 
Q) 
N 
>, 
iii Sample ID ~ C: Q) <t: > 

8 Q) 

Q) ci 
a:: E 

111 
~ Cl) 0 

100 N MW18-11(7.0) 

100 N MW18-11(8.0) 

100 N MW18-11(8.5) 

Well-Borehole Diameter: 0.15 m 
Well Casing Diameter: 0.05 m 

0 

Well Casing Material Schedule 40 PVC 
Well Screen Slot Size: 0.001 m 

C: 
0 

Headspace (PIO) --- u 
::, 

1. 

t 

1. 

• ppm • ... .s 
1500200( iii 500 1000 

C: C: 
.!2 0 
iii 0 
> ai Q) 

w ~ 

. . .. 
. . ·• .. . , 

. . ' .. 
. . .. ~ 

. , .. 
. . .. 

:~ ... . .. 
.. •. ' • 

. . . · • 
•. • . .. 

. . ' .. 
: .... 
'• 

85.345 

-l 

-l 

.. 

Depth of Well (TOC): 4.29 m 
Well Elevation (TOC): 94.398 m 
Well Elevation (Ground): 94.489 rn 

Datum: Local 

<h 
~ ... 
111 
E 
Q) 

a:: 

7 
'E 
~ 
g 
ii) 
0 

~ 
~ .., 
C: 

C: 
II> 
I!! 
0 

Cl) 

~ 
3: 



MONITORING WELL ID: MW18-12 ---Well Type: Groundwater monitoring well 
>I< Keystone 

---- Environmental 

Project Location: 2901 East Hastings Street, Vancouver 

Drilling Contractor: Southland Drilling Co. Ltd 
Drilling Equipment/Method: Solid Stem Augers 

Project Name/No.: 13639 

Client: City of Vancouver 
Engineer/Geologist: SM 

Well Location: Phase 2 Drill Date: November 22, 2018 Page: 1 of 1 

e 
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% 
Q) 
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fl m 
u u 

3 -
-- 1 

2 
E 
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Soil / Sediment Description 

Ground Surface 

ASPHALT 
SAND 

Grey fine to coarse grained SAND(fill), some 
fine to medium grained gravel, trace silt. 
Loose. moist, odours and/or staining were 
not observed 

Wetat 0.Gm 

~ 
Q) 
N 

Q) >, 
iii Sample ID C. ~ 

~ 
C: Q) <( 0 

> 
Q) 8 Q) 

Q. Q) Q. 
E a::: E 
ro ro 

Cl) ~ Cl) 0 

~ 
t 70 y MW18-12(0.6)/MW18-H 

~ 

- "',,.,""...:""':;:""'.Jt.,---------------~~--+--+----------, 
4..:~ :.,.&:..,_:..it 

PEAT I 
- !!!! 
->- :£-"'~.JI. 
- .. ..,..Jt.: ... .M 

Brown PEAT. Soft, wet, odours and/or 
staining were not observed. t 90 y MW18-12(1.2) 

C: 
0 

Headspace (PIO) u ---§. 
::, • ppm • ... 

1500200( in 500 1000 
C: C: 
.2 0 
ro C) 

> 
~ Q) 

jjj 

97.435 

I 
1.3 

I I ~ ~ 

96.368 

( 
-~ 

95.911 
5-:>-

-
-

SAND I 
J2. 

. . ... 

Grey fine grained SAND (till), some silt. 
.. 

t 100 y MW18-12(1.8) . . ., 
6-:>-

:1- 2 

7-
->-
-
->-

8 -

, u -

-
15 -:>-

-
-_>-

16 --
:- 5 
-

17-:>-
-
_>-

18-: 
->-
-

:1- 6 
20-

trace fine grained gravel, trace organics. 
Dense, moist, odours and/or staining were 
not observed. 

Silt increases with depth 

Very dense at 2.8 m 

End of Hole 

Co-ordinates: nla 
Date of Water Level: November 28, 2018 
Water Level (from TOC): 0 m 
Surveyed Water Elevation (m) 97.356 m 

I 
t 100 N MW18-12(2.8) 

Well-Borehole Diameter: 0.15 m 
Well Casing Diameter: 0.05 m 
Well Casing Material Schedule 40 PVC 
Well Screen Slot Size: 0.001 m 

1. 

I 

. . 
. . . . .. 

'' . . . ~ ~ 
•. • .. , 

' . ' ... . . 
~ '• . , 

.. .. ... . . 

I 
. ... .. 

94.387 
.. 
.. 

r 

Depth of Well (TOC): 2.74 m 
Well Elevation (TOC): 97 .356 m 
Well Elevation (Ground): 97.435 m 

Datum: Local 
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---LOCATION ID: BH18-13 >I< Keystone 
~ Environmental 

Project Location: 2901 East Hastings Street, Vancouver Project Name/No.: 13639 

Drilling Contractor: Southland Drilling Co. Ltd. 
Drilling Equipment/Method: Solid Stem Augers 

Location Type: Borehole 

Soil / Sediment Description Q) 

e C. ~ 
~ Q) 

~ > 
0 Q) 8 .c .Q Q. Q) 

ii E E a:: 
Q) >, (0 
0 Cl) Cl) ~ 0 

ft m Ground Surface 
" - " ~ ASPHALT I - . ' ' .. ->- . . . . . 

SAND - . . .. . 
~ 1- . . . .. 

Black fine to coarse grained SAND (fill), . ~ .. . _>- .. ... 
100 : . . .. . some silt, trace garbage. Loose, moist, t ~ odours ane1/or stianing were not observed. 2 -:~ ~ :-c-Jt:.-

-

IT\:J,: I PEAT ->-

3 -: 
Brown PEAT. Soft, wet, odours ane1/or I 
staining were not observed. - - 1 

t 100 - . , . . ' SAND 
4 .:>-

.. ... 

. '' . . 
Grey fine grained SAND (till), some silt, - . .. . . 

' . . . . 
trace fine to medium grained gravel. Very 

->- ' . . . . 
· • · · . dense. moist, odours ane1/or staining were ' , ... 

5- ' . . .. not observed. 
:>-

..... 

. • · '' 
~ - . , .. . 

. ... ' Silty at 1.5 m 
6 -"' 

. .... 

. . .. . 
~ 90 - ... .. - . . .. . 

- 2 . .... 
- . .... 

7 - . . . .. 
>- . .. . . . .. . . - ..... . .. . . 

->- ..... 
8 -: ..... 

• I••• I - ' . . .. 
_>- . . .. ' 

- ---·. t 80 
9 - ' . ... . .... ->- ' . .. ' 

: ' .. . . . .. . . 
-- 3 ' , . . ' 

, v 
Ena of Hole 

_>-

11 -:>-

-
>-

12-: 
->--
-

13-: >- 4 

->-
14-: 

->-
-

15->-
-
->-

16-: 
->- 5 
-

17->-

:>-
18 --->-

: 
19 -:>-

:1- 6 
20-

Location of Borehole: Phase 2 

Client: City of Vancouver 
Engineer/Geologist: SM 

Drill Date: November 22, 2018 Page: 1 of 1 

z 
i. 
'i 
N 
>, 
<ii 
C: 

Sample ID 
<( 
Q) 
Q. 
E 
(0 

Cl) 

y BH 18-13(0.4) 

N BH18-13(12) 

N BH18-13(1.8) 

N BH18-13(2.8) 

Borehole Diameter: 0.15 m 
Depth of Borehole: 3.1 m 

Headspace (PIO) 
• ppm • 

0 500 1000 1500 200( 

~ ,4.1 

I 

I ,,., I 
-

I 
0.8 

, o.9_ >---

-
Borehole Elevation: 98.453 m 
Co-ordinates: n/a 
Datum: Local 

]: 
C: U) 

.Q .:.:: ... 
<ii (0 

> E Q) Q) w a:: 
98.45 

97.84 -
~ 

95.40 



MONITORING WELL ID: MW/SV18-14 ---Well Type: Groundwater and soil vapour monitoring wells 

Project Location: 2901 East Hastings Street, Vancouver 

Drilling Contractor: Southland Drilling Co. Ltd 

>I< Keystone 
---- Environmental 

Project Name/No.: 13639 
Client: City of Vancouver 

Drilling Equipment/Method: Solid Stem Augers Engineer/Geologist: SM 

Well Location: Phase 2 

e 
~ 
% 
Q) 
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fl m 
u u 
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-
15 -:>-

--_>-
16--

:- 5 
-

17-:>-
-
_>-

18-: 
->-

-

:1- 6 
20-

Soil / Sediment Description 

0 
.0 
E 
>, 
Cf) 

Ground Surface 
. . . ASPHALT . . . . . . ... . . . SAND ... Brown fine to coarse grained SAND (fill), . . . .. . some fine to coarse grained gravel, trace . . . . . . silt, trace cobbles, trace metal debris . . . . .. . Loose, moist, odours and/or staining were . . . 
. .. not observed . . . . . . . . . 
. . . ... . . . . . -.. . .. . 
. ' . . . . . . . . . . .. . SAND . . . . . . 

Mottled fine grained SAND (IOI). some silt, . . . ... trace fine grained gravel. Dense. moist to . . . 
. . . wet, odours and/or staining were not ... .. ' observed . . . . 
: ; : Wet at at 1.8 m 

: : : Very dense at 2.4 m 

. . . Silty at 2.7 m 

End of Hole 

Co-ordinates: n/a 
Date of Water Level: November 28, 2018 
Water Level (from TOC): 1.687 m 
Surveyed Water Elevation (m) 95.758 m 
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Drill Date: November 22, 2018 Page: 1 of 1 
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Headspace (PIO) ---- u 
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~ 
Q) C 

> <t: 
8 Q) 

Q) Q. 
a:: E 
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l'O 
0 Cf) 

Sample ID 

100 y MW18-14(0.5)/MW18-I 

100 y MW18-14(1.2) 

100 N MW18-14(2.0) 

100 N MW18-14(2.8) 

Well-Borehole Diameter: 0.15 m 
Well Casing Diameter: 0.05 m 

0 

1 . 

I 1 . 

I 1. 

Well Casing Material Schedule 40 PVC 
Well Screen Slot Size: 0.001 m 

• ppm • ... .s 
500 1000 1500200( iii 

C C 

I 

.2 0 
ro (.) 

> 

~ Q) 

jjj 

97.554 

I I 

I 
~ '• . , 

. . .. . .. . . 

l I . ... .. . . 
94.506 .. 

1 r 

Depth of Well (TOC): 2.93 m 
Well Elevation (TOC): 97 .445 m 
Well Elevation (Ground): 97.554 m 

Datum: Local 
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MONITORING WELL ID: MW/SV18-15 --->I< Keystone 
Well Type: Groundwater and soil vapour monitoring wells ~ Environmental 

Project Location: 2901 East Hastings Street, Vancouver Project Name/No.: 13639 

Drilling Contractor: Southland Drilling Co. Ltd., Badger Daylighting Client: City of Vancouver 
Drilling Equipment/Method: Solid Stem Augers, Hydrovacuum Engineer/Geologist: SM 

Well Location: Phase 38 

Soil / Sediment Description e 
~ 0 
% .0 

E 
Q) >, 
0 Cf) 

ft m Ground Surface 
u - u ... . . .. .. . SAND .. . . . 

:>-
. . .. . 
. . .. . Dark grey fine to coarse grained SAND (fill). 

1-
. .... 

some fine to coarse grained gravel, trace . , .. . 
:>- ' . ... silt, trace asphalt, trace concrete. Dense. · • ·- ' 
: . ... . moist, odours and/or staining were not . .. . . 

2 ->- . .. .. . observed - . • · . ' . ... . . -
->- . ... ' .... . . .. . 

3 - .. . ' 

-- 1 
.. . .. 
' .. .. 

- ' .. .. 
4 .:~ 

. · - -. . .. . .. . ~ - . • · . ' 

. • · .' ->- ..... 
- ' , . .. 

5 - • !• •• 

->- ' . . .. . , ... 
: . , .. . . . . . . - . . ... . 

6 -:>- . .... . .. . . 
:1- 2 

. .. . . . , . . ' . . .. . 
7 - . ... . . .. . . 

SAND ->- ' .. .. ..... 
- . .. . . 

Grey fine grained SAND (till), some silt, 
>- . . . .. 

8 -: 
..... 

trace fine grained gravel. Dense. moist to . .. . . . . . . . wet. odours and/or staining were not - ..... _>- . , . . ' Observed . - . . . . . 
9 - . . .. . 

->- .. .. . 
- . .. . . 
- ... .. 

Wetat ai3.1 m . · ·- . 
- 3 . .. .. 

10- .... . 
- . ... . . , . . ' 
_>- . .... 
- . . . . ~ . , ... 

11 -=>- . ~ ... . . . . . 
- . . . . ' . . . .. 
->- ' . . .. 

12- • · -- . . • · .. . .. . . ->- . , . . ' - . , . . ' 
t • •• • 

13- . .. . . 
- >- 4 .. ... 
: ... .. . .. . . 

>- . ... . 
14-: 

. . . .. . . ... . .. . . 
->- . .. .. ..... 
- . , . . ' .. . .. 

,v -~ 
End of Hole -

->-
16--

:- 5 
-

17-:>-
-
_>-

18-: 
->-
-

19->--
:1- 6 

20-

Co-ordinates: nla 
Date of Water Level: November 28, 2018 
Water Level (from TOC): 1.972 m 
Surveyed Water Elevation (m) 96.477 m 
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Drill Date: November 21, 2018 Page: 1 of 1 

~ 
Q) 
N 
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iii Sample ID ~ C: Q) <( > 

8 Q) 

Q) Q. 
a::: E 
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~ en 0 

100 N MW"l8-15(0.3)/MW18-D 

100 y MW16-15(1 .2) 

100 N MW16-15(1 .8) 

90 N MW16-15(2.4) 

70 N MW16-15(3.3) 

50 N MW16-15(4.2) 

Well-Borehole Diameter: 0.15 m 
Well Casing Diameter: 0.05 m 

0 

Well Casing Material Schedule 40 PVC 
Well Screen Slot Size: 0.001 m 

C: 
0 

Headspace (PIO) --- u 
::, 

I 
1.9 

2. 

L . 

1 

1 . 

1. ' 

• ppm • ... §. 
1500200( in 500 1000 

C: C: 
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.2 0 ~ ... ro (.) ro 
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~ 
E Q) Q) 

jjj a::: 
98.61 1 

I I -----, 
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-
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.. -. . .. 
l 
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. · ·· : 
, . ., .. 
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•.•. · , 

;-f~I: 
94.039 ta :: ••·••• • 

l -
Depth of Well (TOC): 4.26 m 
Well Elevation (TOC): 98.449 m 
Well Elevation (Ground): 98.611 m 
Datum: Local 
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MONITORING WELL ID: MWSV18-16 --->I< Keystone 
Well Type: Groundwater and soil vapour monitoring wells ~ Environmental 

Project Location: 2901 East Hastings Street, Vancouver Project Name/No.: 13639 

Drilling Contractor: Southland Drilling Co. Ltd. Client: City of Vancouver 

Drilling Equipment/Method: Solid Stem Augers Engineer/Geologist: SM 

Well Location: Portion of Phase 3A Drill Date: November 23, 2018 Page: 1 of 1 

~ C 
Q) 0 
N Headspace (PIO) ti Q) >, ----Soil / Sediment Description iii Sample ID §. 

::, 

e C. ~ • ppm • ... 
>, C 1500200( in I- Q) <( 0 500 1000 

~ > C C <I) 

0 Q) 8 Q) .2 0 ~ ... 
% .0 Q. Q) Q. 1v C) ro 

E E a::: E > 
~ 

E 
Q) >, ro ro Q) Q) 

0 Cf) en ~ Cf) iii a::: 0 

ft m Ground Surface 97.248 
u - u 

~ .J.lu I I 
. . . .. SAND .... ---, ->- . '' .. 

Brown fine to coarse grained SAND (fill), ' . . .. 
t 100 N MW18-16(0.4)/MW18-J 

~ 
~ 1- • t ·· . 

some fine to coarse grained gravel. some ~ ->- . . ... 
' . ... silt. Loose, moist. odours and/or staining ' , ... ~ C 

: ' . . .. were not observed cn8 
2 ->-

. , .. . 
~ -g ..... - ..... 

- . ... . ::, (U 

->- . . . .. I- -.. . . C C 

3 -: 
. .. ,-- ► 0 ::, 

. . .. . 

,I_ 
.. >, g 

- - 1 . · ·- . C) .. .. .. 
~ 

C . z .c - . . . . . 
Silty at 1.2 m 

·;;; . .. ·- ' ~ ~ 4 .:~ 
. .... (U 

I ~ u: .... . (.} 

I - . . .. . 
t 100 y MW18-16(1 .2) ..... 

~ 
<.) 

->- ... .. Cl) 
- ' , . .. 

[ 5 -
. ... . 

-. ~ . ' . ->- ' . . .. 
- .... . 

~ . . ~ . . . . . 
- . .. . .. Q. . . .. 

6 -:>- . .. . . 100 N MW18-16(1 .8) 
. . 

~ . . . . ' t 

l 
· . . -. . . . ~ .. 

:1- 2 .. .. . . . .. . . . .... :-:~ 7 - ' .... 
' ->- . •··. . . ... - -~ - . . ... 

~ 
. . 

>-
. . ... 

Wetat 2.4m 2 a- . • · .. .. · • ..... 5i ..... 
t 80 y MW18-16(2.4) 

.. 
->- ..... ID . .. . . .. - . . . . . . . .. 

9 - • t ·' . 

->- ... .. 
-: ,. ~~ - . . . . ' 

. . . . . 

' - ... .. 
- 3 ' . ... . .. ,:, 

10- . .. . . .. ., C 
- . ... . Dense at 3.1 m JJ . ... . 

~ _>- .. ... '. . ·· · : g - • 1 ••• 

0. 
. . 

' ... ' . v . •.•. 
11 -=>- .... . t 100 N MW18-16(3.3) .. . . in . . . . . . . 

- . . . . . 0 
. ~ . - . . . .. ~ ->- . . . .. 0 

12- . . . .. . . 
~ ..... ,:, 

->- . . . . ' 
C ... .. - . .. .. (U .... . C 

13- >- 4 
. .. Cl> 

- ' .. .. ~ 
: . . . . ' 

~ .... ' 
>- ... . ' 92.981 -.... 

~ 14-: . . .. ' 
SAND ;-f~}=: ... .. I ->- . . .. . . . . . 

Grey fine grained SAND (till). some silt, - . . . . . 100 N MW18-16(4.4) . , ... trace fine grained gravel. Dense, moist to t 1 . 

111111 

I 
15 -:>- . . . .. 

11.3 

.c . ~ .. . wet, odours and/or staining were not en - ' • · . ' a - . .. , . observed . I _>- ' .... ii) 
16- . .. .. 

. . . ' . 
100 N MW18-16(4.9) :- 5 

... .. t ... .. 
' .... - . ... . 

17-:>- .. ... . .. . . 
Fine to coarse grained gravel at 5.2 m - .... . . , .. . 

_>- . • · . ' 
18-: 

. , .. . .... ' . ... 
•fT.- • · ·• ·· .'• ·· ->- . , .. . 

~ !ii~~ 
- . . ... . . .. . 1 . 

19->- . .... 
t 100 N MW18-16(5.8) 

IH l l l l l - . . .... ..... 
:1- 6 

. .. . . ... ... I 91.152 . . . .. 

Co-ordinates: n/a 
Date of Water Level: November 28, 2018 
Water Level (from TOC): 2.825 m 
Surveyed Water Elevation (m) 94.31 3 m 

Well-Borehole Diameter: 0.15 m 
Well Casing Diameter: 0.05 m 

Depth of Well (TOC): 3.41 m 
Well Elevation (TOC): 97.138 m 
Well Elevation (Ground): 97.248 m 

Datum: Local 

Well Casing Material: Schedule 40 PVC 
Well Screen Slot Size: 0.001 m 



---LOCATION ID: BH18-17 >I< Keystone 

-' Environmental 

Project Location: 2901 East Hastings Street, Vancouver Project Name/No.: 13639 
Drilling Contractor: Southland Drilling Co. Ltd. 
Drilling Equipment/Method: Solid Stem Augers 

Location Type: Borehole 

Soil / Sediment Description Q) 

e C. ~ 
~ Q) 

~ > 
0 Q) 8 .c .Q Q. Q) 

ii E E a:: 
Q) >, (0 
0 Cl) Cl) ~ 0 

ft m Ground Surface 
" - " ~ ASPHALT ~ - . .... 

->- . . . . . 
- . . . . . SAND t 70 1- . . .. 

. . . .. . Brown fine to coarse grained SAND (fill) . _>-

~

• • • • · : some fine to coarse grained gravel, trace ~ 
: 

2 -:~ silt. Loose, moist, ooours ane!/or staining 
were not observeel. -

l ->- - ·- Silty SAND ·• •- •·· 

3 -: · - ·· 100 ...... Brown silty fine to coarse grained SAND t - - 1 - ·-.. , ... (till), trace fine grained gravel. Dense, moist, - ·- ·· 
4 .:>-

. . ~ ... odours ane!/or stianing were not observed. - ·-...... 
- ·- ·· ...... 
->- - ·-·- ·· 5 - ...... - ·->- . . . .. . - ·- ·· - .. .... 

~ 6-"' - ·-...... 
· - · · - ..... 

t 100 - - ·-- 2 ..... . 
·- ·· - . . . .. . 

7 - - ·->- •• •••• ·- ·· - ...... - ·-->- .... . . 
a-: ·- ·· ..... . 

I - ·-- .. ~ .. . _>- ·- ·· - ...... 
t 100 - ·-9 - ••►••· 

->- ·- ·· : - ·-.... .. 
-- 3 ·- ·· 

,v -
Ena of Hole 

:>-

11 -=>-

-
>-

12-: 
->--
-

13-: >- 4 

->-
14-: 

->-
-

15 ->-
-
->-

16-: 
->- 5 
-

17->-

:>-
18 --->-

: 
19 -:>-

:1- 6 
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Location of Borehole: Phase 3B 

Client: City of Vancouver 
Engineer/Geologist: SM 

Drill Date: November 23, 2018 Page: 1 of 1 

z 
i. 
'i 
N 
>, 
<ii 
C: 

Sample ID 
4:: 
Q) 
Q. 
E 
(0 

Cl) 

y BH18-17(0.3) 

N BH18-17(0.9) 

N BH18-17(2.0) 

N BH18-17(2.8) 

Borehole Diameter: 0.15 m 
Depth of Borehole: 3.1 m 

Headspace (PIO) 
• ppm • 

0 500 1000 1500 200( 

1
0.7 I 

1.5 

h 
~ 1.7 

,1&_ >---

Borehole Elevation: 98.612 m 
Co-ordinates: n/a 
Datum: Local 
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<ii (0 

> E Q) Q) w a:: 
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City of Vancouver - FOI 2023-228 - Page 495 of 1003

Keystone Environmental Ltd. 
Soll Vapour Sampling Record 
va .. lon 3.0 

GENERAL INFORMATION 

Vapour Well ID: ..,.S.,..V_1_8_-.,..,1......__,,,_, _______ _ 
oate· ..,N~o,..,v_e_m_b_e_r __ \:'J_. _;J,_o_J_}( _____ _ 
Sampler: _S_M _____________ _ 

Project#: 13639-2 
Client: CoV 

---> Keyat:one 
" Environmental 

WEATHER 
{ 1/vtil J'l. 11~6 ,rz.trY,111A'1 General Conditions: Lasl rainfall date and volume (mm)*: 

Other weather Information and source: J 

• soil vapour samples should not "6 co/Jec/fld within 24h of a s/pnll'Q!tl raklfa/1 (over 10 mm). 
Good sourr:o for rainfall data: hltp1Mww.w1mdorpround,eo,ntg!ObaVs/1tionsl7120t.html. S11/ecl the Cdy, the Station and ao to "'Today's Almanac· tab, 

LOCATION DETAILS 

,,1rl/4?t/ Area surface condition and/or preparation (if arty): 
i/ 

PURGING DETAILS 

,, 1ta1!1/A ,1f1ekJ115(YJ) I J 7-o[9 ~ Pump Source/Make/Model/Lab Pump#· 

i, 12 
, ... 

Maxxam/SM Calibrated Flow Rate {Umin): Calibrated/Checked by: 

Minimum Purging Time Required (5 minutes lor wells < 3m deep II add 1 minute for each 3m increment): 5 minutes 
No/o. Minimum purge volume is thre ff/n8$ 1/Je 11Jbi11g/tas/ng volume (V • t2 • 3.14 • h • X cm3; /hen~ by 1000 for liters and mult}phd by 3 to f10( the 3 Wflll volumes) 

Purging Time Range/Rate (Umln): JO '.]J>'- J ~ • J i '/J. '2--,, 

LEAK lEfil DETAILS Previously completed: YES" LJ NO(a Time: 
'if yes, skip this step 

%DIN. MEANING ACTION 
faooronanol Nellum 0-1.99% Not slgnificanl Paas 

Total time lmln\: Concentration in Shroud (%): ft I 
2-5% Possible loakaoe In Check connections ln the sampling 

Concentratlon in Tedlar Bag loom): '4t 3 tfef) the S)'SIOm traln. Repeal lest 

Conversion Percentaae difference": ~..2B? 
Significant leakage Check con nectlons in lho sampling 

1% = 10,000 ppm "Calculated by{) of He in TIJdlar bag I {f of Ht1 In shroud • 100 >5% 
In the system 

!rain. Repeat lest. Paaslble taH W > 5'I, 

See table beside for actions rega,rJ;r,g " dfflerence agaln. 

Comments: 

SAMPUN!;i DETAILS 

012/~L; Flow rate when hooked up to well (Umin) and Vacuum measurement stable at (Inches H20)': 

• sou vapour samples sllOuld not "6 COIIOClod If vacuum is above 10 Inches of H20 I 

S1al1 Time .. : l O : JS 
.. Standard Run T,me is 25 minutes at a /low rate of 0.2 Umin, ad]U!St 11,n lime based on now rate or predicted cancentra/Jon 

Samele I.D. Media Tv.oe/Serial # Total Tlme (min! Constituents 

~11/%'"2 ·f.OI t?-o .• S!., -ff;1J Z/1 l$.:/VJ 'H1'"K-.J 'lr//4 tit.•~ ... , . , 
ti 

... II using regular SKC pump you can get to sot time run display by pmsslng sepamtely ' ; up; down; •: • 

Laboratory; Maxxam 
Submllled on: November x~nfiK. 

> 

Addillonal Comments: 



----• ; 

Keystone Environmental Ltd. 
Soll Vapour Sampling Record 
version SD 

GENERAL INFORMATION 3 
V■pour Wall ID: SV18-
Date: ~N-o_v_e_m_b_e_r -2..=-,,~.,....),Q__,,/K-,------

Sampler: SM ·J 

Project#: 13639-2 
Client: CoV 

---> I Keystone 
--- Envll"Onmental 

WEATHEB I 

/l(;,, Jl General Conditions: -1,_JIH 1,, last ralnfall date and volume (mm)": (Jn•hf"\ 
Other weatherlnformation and source: I I 

• soil vapour samples 1hovld not be co/t,,cted within 2411 of a slpn1'/can/ rainfaJ/ (0ilff 10 mm). 
Good sourr:e for ta/11/aJI dato: hltp,1/Nww, 'INfltkl,p""""1,coml!)fabal/s/llJ/oM,I 121Jr ,html Se/eel the Czy, the Station and s,o to 'Tod:JY'• Almanac• lab. 

LOCATION DET!JLS Jw/4l t Area surface conditioo ar.d/or preparation (ii any): ,. 
~R~ING DETAILS 

IA11,J ,,a,. Ii r/~~ h J,~J(iJJ I /7-o cl,;1 Pump Source/Make/Model/Lab Pu/.p #j. 
Calibrated Flow Ra1e (Umin): 6, ~t Calibrated/Checked by: Maxxam/SM 
Minimum Purging nme Required (5 minutes tor wells< 3m deep // add 1 minute for each 3m lncremenl): 5 minutes 
Note: Mlnlmum purge vo/umo Is thrH limes 1/te tublng/ca1/ng IIOAJ~ { V • t2 • 3.14 • 1~x ~: lh.n divide by 1000 lorlil•rs II/Id mu~lp/l«lby 3 IO (191 thtl3 w•H volumes) 

Purging Time Range/Rate (Umin): 1/ii' • 'f ' 
LEAK TE~ DETAIL§ Previously compleled: 

·;ryes, skip this step 
'YES' LJ NO l!::J Time: 

%DIii, IIIEANlfO ACTION 

lsooronanol Helfum 0-1,89% Not significant Pus 

Total time (minl : Concentration in Shroud (%1: ,., t/ , -f 
2 · 5% 

P0511tie leakage in Chock connecllons in the aam,:,llng 

Concentration In Tedlar Baa rrmml: fj,Z'J . 1hesystem train Repeat teal. 

Conversion Petcentaae difference .. : < '2iJ... Significant leakage Check COMGotlons In tho sampling 

1%; 10,000 ppm ••calculated by ( J of Ho In Ttldlar bag I (Jo/H o In •hrovd • 100 ,5% 
In tile syslem 

train. Repeat left. Possible fail W > 5% 

See table be1tle for ac:lions reoarrllng " dlfferet1CJJ 
aga.n. 

Commenls: 

SAMPLING DETAILS . O Z/1' 
Flow rate when hooked up to well (Umin) and Vacuum measurement stable at (lnches Htor,~/y/,· ,. ., 
• so/f vapour samples •"JM,~~ileeftld K vacuum is above 10 itches of H20 

, I..' -

Start Time" : 
··standald Run Time Is 25 mlnvies at a "ow rare o/ 02 U/11111. a~r rvn tfme based on ,row rale or predicttJCI concentrar/on 

sample I.D. Media Tvoe/Serlal # TotahTime !mini Con~,tituents 

r/1 J<x- ~ 'T.ll/ ~ I ~2~ f 6V/ t.,O tttr:i i ~'(-1, NJAJd/,ifliv( ~ 
<J/jf.;/f TIJ J <?t> I S C/tf:=,~b I rr " . -

... if vslng regular SKC pump you can get to set time run display by pressing soparetely •; vp; down; '; • 

Laboratory: Maxxam 
Submitted on: November 

Additional Comments: 
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Keystone Environmental Ltd. 
Soil Vapour Sampling Record 
v,r11on 3,0 

GENERAL INFORMATION 

Vapour Well ID: SV18- ..5 . Project #: 13639-2 
Client: CoV 

-.-
>I< Keystone 

,_.. Environmental 

Date: November ].. 9
7 
~o /i --------------Sampler: SM ----------------

WEATI-IER c1cnJ-t. IU)i118 - ½~~ General Conditions: Last rainfall date and volume (mm)': 

Other weather Information and source: I 

• soil vapour sampies shouid nol be collected wnhln 24h of a significant rain/all (cwor 10 mm). 
Good SO<Hr:li '"' rainfall da/a: hltpYIWWrV.Wllndttlf1round.conv/llobaV$/lltlons/71201.fltml, Select 1h11 Cl(y, m. St~/JOfl and f/0 to 7oday'$ Almanac· lab 

LOCATION DETAILS A,,/c),._ Area surface condition and/or preparation (ii any): 
. .,, 

PURGING DETAILS /4 JI/,) )t. (i E\ I /!7·odr/ Pump Source/Make/ModeVLab ~um

2

: '(/ I ii •. ,y I -4 

Calibrated Flow Rate (Umin): 01 Calibrated/Check~ by: Maxxam/SM 
Minimum Purging nme Required (5 minutes tor wells< 3m deep// add 1 minute for each 3m increment): 5 minutes 
Nott. Minimum PIJl'(/f/ vollJme is thrH limes lhtJ ()Jb{ll{lll:os/ng volume (V • ,.r2 ~ -~~• o/j - X 4 ll>ert dlvkle by I 000 for lllers and mul//plied by 3 to gel I/le 3 we6 volum08} 

Purging Time Range/Rate (Umin): 0~ i. ~;1 
!,EAK TEST DETAILS Pre111ousry completed: 

•;1 yes, skip this step 
ves· LJ NO~ Time: 

%Dlff. MEANING ACTION 
lsoarooanal Helium 0-1.118% Not •i.ontticant p,.._ 

Total time (min): Ooneenlratlon ln Shroud (¾}; i!fj_2,]... 
2-Sli. 

Posalbla leakage In Check connet11Gns In the sampllno 

Concentration in Tedlar Baa loom}: ~,7..) Ille system 1raln. Repeal 18&1. 

-Conversion Percentaoe di!ference .. : ~ '· SlgniUcanl le~ge 
Check connections in the sampling 

1%; 10,000 ppm .. Calculaled by/ J Of He lrl Tedlar bag If J of H11 In shloud • 100 >5'% Ualn. Repeat 1es1 Possible !ail W > 5% 
In tho system 

&Q&ln. s,,. 14b/e MS/de for aciions reg!ll'ding % dfflwence 

Comments: 

§!MPyNg DETAILS 

Q2/R Flow rate Ytt1en hooked up to well (Umin) and Vacuum measurement stable at (inches H._O)*: 

• soil lfilptXJr samp/8$31!.f~ oo/lactfKI if vacuum iS abov11 tO Inches Of H20 
S1art Time•·: ., •• 
.. Standatd Run Time Is 25 m/nulfJS at 111/ow rat11 of 02 Umkl, adjust run lime based on flow 11111 Of p,edicted concenuatlon 

Samele I.D. Medla TvnA/Serial # Total Time {min} J, ' Constituents 

Jtlt,r .J ·r,ry ~ 0/f'JO~ '.h? VfLlll!/1, It {(,i/,/t,"i,./.11 J ~ . ,, -
••· If using regular SKC pump you can got to sot timo rvn display by pressing soparetety •; up; down; •; • 

l aboratory: Maxxam 
Submitted on: November /2 ' ) . .-, ,y 

Additional Comments: . 
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• 

~eystone Environmental Ltd. 
Soll Vapour Sampling Record 
Vers!on 3.0 

GE~ERAL INFORMATION C 
Vapour Wall ID: SV 18-U 
Date: _N_o_v_e_m_b_e_r~2- q_}u_ l_1 ____ _ 

-s------=c...7.,...cc='-"-------
samp1er: _M ____________ _ 

Project#: 13639-2 
Client: CoV 

~ 
> ICevatone 
~ Environmental 

WEATHER / i 
General CoRdltlons: G t)/,t 7., 
Other weather information a'!d source: -

Last rainfall date and volume (mm)": f1~ I ].;?"_ 4 /; I /1---i 
I 

• SOil vapour samples sl>OU!d not be collected ~in 24h=f u n"cantrllinlall /over 10 mm). 
Good saurce tor rainfall da/a: hltp'/JWWw.WIH'ldef!l(OIJnlf. .al/onsnt2Dl .hlml. Se/9cf the a.ty, 1h11518/ion and go ro "Todays Almanac• tab. 

LOCATION DETAILS Ar';r/ ti /f Area surface condition and/or preparation (if any): - J 
-

PURGJNODETAlLS (Ii O'ik AJ'R:c:~//7 2 
Pump Source/Make/Model/Lab Pump~-g l)//}. 1i f,I. J -QC-:f 
Calibrated Flow Rate (L/mln): fJ - _.._ Calibrated/Checked b~: Maxxam/SM 
Minimum Purging Time Required (5 minutes for wells< 3m deep // add 1 minute for each 3m increment): 5 minutes 
No11: Mfnimum Pllff1B volume is lhrH limos 1h11 /IJbing/ca,Jng voll.lmo (V • r2 • 3.7- • h • X gi,3~• 11, ~ by 1000 for liflJrs and mull/p8tHI bys to get the s wen volumes} 

Purging Time Range/Rate (Umll'I): IS 1 :Si -0 I, G 
LEAK T§I DETAIYi Previously completed: YES• LJNO~ Time: 

' If yes, sl(ip this step 

%DH!. MEANING ACTION 
I•nnrananol Helium o-, .~ Not siQnificant P11$S 

Total time {min): Concentration in Shtoud (¾l; -~C,::Z.. 
2-5'14 

Poulblfl leakqga In Check connections In Iha sampling 

Concentration in Tedlar,Bao lnnml: 'f 5W lhesystom lnlln. RopeaJ test. 

Conversion Porccnlage difference••; ~l'I,. Signffioant leakage Cll~ coonections In the sampling 
1% ~ 10,000 ppm .. Calculated by ( J ol ~ In Ttldlar bag I { J of He In shtoud • 100 > 5% In tho system 1Tain. Repeat test. Possible tail ~ > 5¼ 

5,,., table beside fol acilons regatd/ng " dillet011CS 
aga1n. 

Comments: 

§AMf!LIN!:.! ~filAILS 
(),7/f Flow rate when hooked up to well (L/mln) and Vacuum measurement stable at ~nches H2'))*: 

• 1WII vapour san.,to• sh<xJld /lOI ll#!J/lflclod if vacuum is above t O Inches of H20 
Start n rrie .. : c>1., i..5: 
· ·standa!d Run nm. ts 25 minutes Ill a flow rate of O 2 L/mi(I, adjust nm lime based ort flow rare or prwllcted con-lion 

Sample 1.0 . Media Tvoe/Serfat # Total Time (min) ., Constituents 

5VJ!'l TrJ/ 601':> --;;3,<q ~ ,lnd,,//10 /.t l,.A 
I , -

... if using fflgu/ar SKC pump you can get to set //me run display by pressing St/pa.mlely •; up; down; •; • 

Laboratory: Maxxam 
Submitted on: November ~~ ~(8 b 
Additional Commel'lls: 
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Keystone Environmental Ltd. 
Soll Vapour Sampling Record 
v .... 10"30 

GENERAL INFORMATION d.\ 
Vapour Wall ID: SV18· 'f': 
Date: ...,N..,o_v_e_m"""b_e_r----,,P4"'"• ----------

Sampler: _S_M _____________ _ 

Project #: 13639·2 V' 
CHent: CriV 

....., 
> < Keystone 

_.._ Environmental 

WEATHER 

Clo!!' 'lt Alv .:,f/ 1/1,i, , ..,.. General Conditions: ' Last rainfall date and volume (mm)*: 

Other weather information and source: 7 ✓ 

• soH vapour samplss should not lHJ collBClfld will!ln 24h ot a slgnl!,cant· rain/all (over 10 mm). 
Good SOIJ/Ctl /or ra/nta// <la/a: http1NMW,l'Mld/K(1round.comlg/otl8.Vs/i1tfoflSl11201,fltm/, Selec! /he C<b-, the Stalion and 00 to 'Today'SAlmanac" lab. 

LOCATION DETAILS 
As-of~J.t Area surface condition and/or preparation (ii any): .,.. 

J - . 
PURGING DETAILS /)/rltti 11r/ 4, rf }t t_ %,1(5)·,it,)/ 17-- 0 ~ / Pump Source/Make/Model/lab PumL,#: 

Cailbra!ed Flow Rate (Umin): () > Calibrated/Checked by: Ma)(l(Bm/SM 
Minimum Purging lime Required (5 minutes for wells< 3m deep // add 1 minute for each :lm Increment): 5 minutes 
Nate: Minimum pu,v,, volutr16 Is thrH timss the lublr,gtca.slrlQ volume (V • r2 • 3. 14 • h :/: c"J!t: lhr°Tt" .118 1)21000 for /#INS and mullJplled by 3 to get lfrfl 3 well volumes} 

,Purging nme Range/Rate (Umin): !> Y.,5{) -..( >y ..Si, /'.Jt , 

LEAK TEST DETAIL§ Previously completed: YES' LJNOl!:J Time: 
•;ryes, skip this step 

%DIii. MEANING ACTION 

lsoa,ooanal Hetlum 0-1.91% Nol slgntncanl Pus 

Total time (min) : Concentration in Shroud (%): qJ, I 
2•5% Posslble leakage In Check t:0nnectlons In Iha sampling 

Concentration In Tedlar Baa loom) : d,. ({ 5D lhesystem train. Repeal last. 

Converson Percentaae difference .. : < 2~fr- Slgni!icnnl leakage 
Check connections In Iha sampling 

1% ~ 10,000 ppm "CalculalfKI by { J of He in T«Par bag I { J or HI/ In shrovd • 100 >5% 
In Iha syslem 

lraln. Repeal lesl. Possible fail tt > 5% 

Su /at,;,, beside tor actions rr,garrflf>lil % d/tlaronc11 agllln 

Comments: 

§AMPUNG DETAILS 
tJ .2-A) Flow rate wt,en hooked up to well (Umin) and Vacuum measurement stable at (inches H20)": 

• so~ vapcur samp/u &riould?: c,o/l«tffl /l Wll;UfJm I! above 10 /1'11:hss o/ H20 
Start Time--: ?) -p; • 
"'Sland/J/TI Run nme Is 25 mlnll/ss al a flow ra/11 ol 0.2 Umin, adjust run time based o,, t,ow ra/11 or predielfld concentration 

Sample IJ;>. Media Type/Serial # Total n me (min) ,. ~ Constiluenjs ' <::;///)r"-fll 'f'J;/ ~ l'>/ S-22... 7 d ?P I hf /1//7/ . n-,-D/;f /4.f:Ju ,.,,. 
I I .,.. {/ 

' 

"' ii using mgular SKC pump you can get to set lime run display by pressing ssparetely •: up; down; •; • 

Laboratory: Maxxam 
Submitted on : November J.}X11:!I 
Additional Comments: 
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Keystone Environmental Lid. 
Soll Vapour Sampling Record 
Vartlon3.0 

GENERAL INFORMATION ,i 
Vapour Wall ID: SV18- _Y:_ 
Date: ...,..N..,....o_v_e~m.,_b ..... er____,,..2 T,'i.-~ -:k,- , f,,...-----
Sampler: SM ---- --- - - ------- -
WEATHER ..¼ 
General Conditions : })¥ 

Other weather information and source'. 

Project #: 13639-2 
Cl ient: CoV 

Last rainfall date and volume (mm)' : 

•sol/vapour samples should not be collK led within 24h of a s/gnif,can/ rain/a/I (over 10 mm). 

---> Keystone 
A Env1~onmental 

/Jlo 1/ ].,<f_ q J21 IIY'i ... / 

Good sourt'e for ra in/a/I dalll: http:IIWWW.wunderground.comlgloballSlatlons/71201.i,ml, Select the Cq, the Stal/on and ao ro "Tod;zy's Almanac" tab. 

LOCATION DETAILS A✓£1Jf 
Area surface condition and/or preparation (it any); 

.... I 

PURGING DETAILS '/k :4,}f·,t ,J~jf{sr!XJ 
Pump Source/Make/Model/Lab Pum'1:.' r i . I Pc. 
Callbrared Flow Rate (Umin): ,2, I Calibrated/Checked by: Maxxam/SM 
Minimum Purging n me Required (5 minutes lor we lls < 3m deep fl add 1 minute for each 3m Increment): 5 minutes 
Na111:1,11n1mum purge volumo /$ three 1/mllS tho ~aslng volume (V - 12 ' 3. 14 • h •r.12; h/W divide by 1000 tor /~ors and mu/1/pllod by il ta gel the 3 <'Ml VQ/umos} 

Purging nme Range/Rate (Umin): / / , ,17 .... f • 'I? "7 
✓ -

LEAK TEST DETAlblz Pre11ious1y completed: YES• LJ NO 1!::J Time: 
•;1 yes, skip this step 

%0lfl. MEANING ACTION -

fsoarooanot Hellum I 0 -1 .an. Not algnificanl • Pass 

Total lime lmlnl: 0oncentra!lon In Shroud f%l : .K?.U 
2-5% 

Posslblo leakage in Check con nectlons In the u mpUng 

Concentralfon In Todlar Ba.a loom): '.l Cj'C[) thos)'Stam train. Repeal to1t 

Conversion Percentage difference'' : <' ]f,b 
SlgnlRcan\ leakage Ched< connections In tho sampling 

1% : 10,000 ppm · ·ca1cu1ared by f J a.I Ho in Tedlar bag I {J of He in shlOud • 100 >5% 
In the s~stem 

train. Repeat 111st Possible /all ff > 5% 

SH table beside for actions fflgarrJing % dllmrtmca 
aga,n. 

Comments: 

§AMPb!~G DETAILS 

CJ\2/() Flow rate when hooked up to we ll (Umin) and Vacuum measurement stable at (inches H20)': 

's0/1 vapour samples should nam eo//lH)J«J If vacuum Is abovo IO lncMs of H20 
Start Time••: LJ i I 
••staridard Run nm11 Is 25 mlnut11S at a /low rate ol0.2 Umin. adjuat nm I/me based on now rate or prrKJ/c/«J concenfnllJOn 

Samole ltD. Media TvnA/Serlal # Total Time !mini , Constituents 

,vw--J<.I 7'J } I G c,rs s-.7 J T 'M ,'ft:CI I/RH ,,.,,11fi1!n.~ll1ul. 1 ,- V - , , / V 
-

... ii using regular SKC pump you can get to set /lme run display by pressing separetfl/y ' ; up; down; •: • 

Laboratory: Maxxam 
Submitted on : November 2ff 2,l1f 8 

I 
Add'ilfonal Comments : 
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Keystone Environmental Ltd. 
Soll Vapour Sampling Record 
Vonlan 30 

GENERAL INFORMATION 

Vapour Well ID! ...,.S..,...V_1_8_-......,..,/ C'i,...)_,...-_ ..,,,-____ _ 
oate: November71 )(i 
Sampler: _S_M _____________ _ 

Project #: 13639-2 

Client: CoV 

___, 

> I keystone 
_.__ Environmental 

WEATHER 

)IJl//1iL MJ1/ 2J- 4i'Y1rn General Conditions: Last rainfall date and volume (mm)": 

other weather information and source: 7 . 
• son vapour samples should not be collected wilhin 24h of a •/qniflcant rain/a/I (over 10 mm). 
Good source for ,alnlall data; hrtp:l/wwW.wundotgtoul1d.CDm'Q~starJons/71201,lltm/. Selact thn City. the Station and /10 to "'roday's Almanac" lab. 

LOCATION DETAILS • {n 
Area surface condition and/or preparation (II any): .,..-,a ff -
PURGING DETAILS " IA I / ''fl( // '1 /J(,1-Y J_~ 
PumpSource/Make/ModeVLab1 /)1mpt· aMI~ JftAf y_ )(' I / 

Calibrated Flow Rate (L/mln): , ,.- Calibrated/Checked by: ' Maxxam7SM 

Minimum Purging lime Required (5 minutes for wells < 3m deep fl add 1 minute for each 3m Increment): 5 minutes 
NoI0: Minimum purgn votunv, Is """° times the tubing/casing volume l(V rct27 ·•1,4 • h - X rer~71J.rooo for lllttrs and mu/lipflod by 3 to get the 3 well VOiumes} 

Purging Time Range/Rate (L/min) : / 1 ....., //, , 
/ 

LEAK TEST DETAt!:§ Previously completed: ves· LJ NO~ Time: 
•if yes, skip this step 

%DIii. MEANING ACTION 
tsoproDllnol Hetlum 0-1.81% Not slgnlllcant Pass 

Total time (min): Concentralion in Shroud (¾): 7 2-5% Possible leakage In Check connections in the sampling 

Concentration In Tedlar Baa tooml: ' ~ c:, the system train. Repeat test. 

Conversion Percentaae dlllerence .. ~ - J W,1 Significant leakage Check connections in the sampling 

1% = 10,000 ppm .. Ca/culatad by f J of He ill Tod/or t,ag'I f J of He in shroud • 100 >5% 
In the system 

train. Repeat test Possible tall tt > So/, 

See tab/6 beside for actions fO(JJVdifl(I % difference again. 

Comments: 

!iAMPU~ DETAILS o,J2/rJ Flow rate when hooked up to well (L/min) and Vacuum measurement stable at (inches H20)": 

• sol/ vapour samples should not l>o co/lect«i if vacuum Is abov" 10 inches of H20 I 

Start Time .. : ll {, ~6 
·•standatd Run Tlmli Is 25 minutes at a flow ,ate of 0.2 Umin, adjust run lime basad on flow ratt1 or predictad concenvation 

Sample 1.0 . Media Type/Serial# Total Time (min) , Constituent& 

<'l/f \1- I <" 
, 

// .... dl ,<;.-YC4 ~} 11n: IV Ff.I _,,IJJ,tJ k1,b ,. o • - , . ,/ V 

' " if using regular SKC pump you can get to ser rime run cf/splay by pressing separsrely •; up; down; •; • 

Laboratory: Maxxam 
Submitted on : November '»JkJIK 
Acfdlt 0na1 Comments : 
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Keystone Environmental Ltd. 
Soll Vapour Sampling Record 
Vnlon3.0 

GENERAL INFOAMATION L 
Vapour Well ID: SV18-
Date: _N_o_v_e_m __ b_e_r_~...,'Zf. .... -HJ--,18...,....-----

...,s=,------=----.,.._._""""'..,_,."------
sampler: _M ______________ _ 

Project#: 13639-2 
Client: CoV 

WEATHER 

_...;9::;_.Ci"""'IJ""'?;_h.,,..v'-------- Last rainfall date and volume (mm)": 

Olher weather lnlormation and source: / 

General Condit.ions: 

• son lfafJOU' samples should not be coll1tC1ed within 24h of a 6IJl"""eat>I ralnlaJJ (ovot 10 mm). 
Good saull:8 for rainfall data: hl!p'/!w-..w.~ .comlp/obDJ/stalJofls/71201.hlml. &feel Ille C<!Y, Ille Station and go to -roo,zy'S Almanac" tab. 

___. 

> I Keystone 
....._ Envl,-onmental 

LOCATION DETAILS f ~ I (,_j'-L 
Area surface condition and/or preparation (II any):_...;;/1:,__4 ( \ .V;__•r_,u:a:,..:;__.+-T ____________________________ __,. 

./ I 

PURGINaoerA1LS /. , ('. I WJ<f'i'i~ l J \ ,'{, 

Pump Source/Make/Model/Lab Pump #.//hJ• J(J/;t,, f 1';/L A F'A.. U 'l I/ f "J--1}1:,. ' I J-
Callbraled Flow Rate (Umin): tfJ ,2.__ Calibrated/Checi<ed by: M_a_xx_a_m--:/=-S_M....,. __ ,---------------1 

Minimum Purging TI me Required (5 minutes for wells < 3m deep// add 1 minute for each Sm increment): Sm __ 1_n_u_t_e_s ____________ ___. 
Nots: Mlnn,um Pllf/18 vo/lJ/Tlfl IS rhree limes the n,~Jna volume (V • ,,· 3.14 • h ~ ~ :r3; then dMda by 1000 for filers and mti/lt,lod by 3 to gel lht! 3 well volumes) -

Purging nme Range/Rate (Umin): _,_/ '""""2:_./_t.J.,.__-__._/ .... 1;;;..1a..· l"-+-l--------------------------1 
I 

LEAK TEST DETAILS Previously completed: ves• 
"if yes, skip this step 

LJ NO(!d llme: _________ _ 

l•ooroIMnol 

Total time (min): 

Conversion 
1% = 10,000 ppm 

Helium 

Concentration In Shroud l%l: 

Concentration in Tedlar Bao loom): 

Percen1aoe diHerence .. : ~ F{l, 
"'OB/CU/allld by[] of He In Tedlar bag I(] of He In shroud • 100 

See table beside for actions rsga,rling % diffsrollClil 

'Jl,Olff. 

0-1.119'!1, 

2-5% 

>5% 

MEANING ACTION 

Not slgoificant Pass 

Possible leakage In Check co""eclions ;n the sampMo_g 
the system \lain. Repeat lest. 

Significant leakage 
Check connections in the sampling 

In lho system 
train. Ropeat lost. Posslblo laJI II > 5% 

again, 

Comments; -------------------------------- ------- -

SAMPLING DETAILS 
Flow rate when hooked up to well (Umin) and Vacuum measurement stable at (inches H20)": 

• so/I vapt)llf samp/1,s shf"_ld llOI be collected If vacuum Is above 1 o inches ol H20 

Stan Time· · : /2 • 2,rJ ·_..:..::,:=-..:=.---------------
.. Standafd Rull 11,ne is 25 mi,,u/t1s al a flow rale of 0.2 Um/11, adjust run lims based on flow rate or predicted conaMltallon 

Samele l,D. Media I voe/Serial # Total llme Cminl 

J-1> 

••• If using rogufar SKC pump you can get to set time run display by pressing separetely •; up; down: ·: • 

Laboratory: Maxxam ..,....,-----,.--=------------------
Sub m I tied on: November -~ )o/g: 

Additional Comments : 

I -

Constituents 

J/Cfl._,I 11/7/../ l!YI 0M/1d I jf ..L 
/ {/ 



~ Keystone Environmental Ltd. 
Groundwater Developing, Purging and Sampling Record ) I Keystone 

~ Environmental Ve11lon 3 0 

GENERAL INFORMATION 

Monitoring Well ID: MW1 a-a, 
Sampler: _S_M _________ _ 

Project #: 13639-2 
Client: City of Vancouver 

Flush 0 Lock D Wei/ Casing 2-inch (51 mm) 0 
WELL INFORMATION 
Well Cover Type 

Stick-up D m abovo anlde Diameteror other: _ _ _ _ 

Well Head Vapour Reading } 11 \ ppm or ¾LEL O AKI Eagle 0 MlniRae O Other: _____ _ 

DEVELOPMENT INFORMATION AND, OBSERVATIONS 

Dev. Date: November J('J2JY Weather: ~.a•1J, nJ, ,, 
I 

Purge Date: November21 Weather-,..;:.u.<u.:...~'---

Depth to Bottom of Well from TOC (X} -4..,...,..,_,,,=-- metres 
Depth to Water from Top of Casing {Y) I", I 42? metres 
Depth to Product (if applicable) --r ~ metres 
Length of Water Column (X-Y) tf/J I 7 m,ires 
Volume of Water in Well = (X - Y) • 2 · .., ' litres 
Minimum Volume = 6 • wsll volume - --=::--- litres 

Minimum Volume = 3 • well volume 

Purge/Sample Method 
Waterra Pump O r 
Peristaltic (1ublng Mt 10: __,tie...... il'--=0'--­
Bailer 

cf' 
0 
D 

Total Volume Developed r litres Other (specify)_._.------- - - -

Turb/dlty R•tlng• • 4 Development Method 
Waterra Pump 'J 0 
Surge Block (time:. _ _ J.._ _ ___.. 0 
Bailer - D 

Tumidity R•+ ·. 
Berore Dev. 
After Dev. - -'---

Purging 
Sampling _ _,_J __ _ 

Other (specify) ______ _ 

••- Low flow sarrp!tno only ---t 
OAP DO Time DlW Rate 
(mV) (mg/L) 

fil_ nla !.i4z: iJl/ 
7]1_ nla 
JQL ma 

3 lVS ~ i n!a 11iJ_t2 tf ~ ~ Tit [1..i_ nla TISJl 
J ~ /96 12,5 nla l/: 2J 

il ____ n/a ~ 
Odour Yes D No riit,escription: _____________ Colour (initlal)::l:I /\, (stableLC/ -ltl //.",At 
Sheen Yes D No froesorlption: ______________ Recovery·• Moderate 0~ 

NOTES: Field Parameter and Stability Guidance: pH (±0.1 standard units); Temperature (±0.2 ac ); Specific Con lance (±3%); 
Olddatlon•Reduction Potential (±10mV); and if applicable: Dissolved Oxygen (±10¾} 
•Turbidity may be determined subjectively using a scale of 1 to 10, where 1 is clear, 10 is opaque . 
.. Recovery Estimate - Slow: greater than 1 O cm drawdown Moderate: slightly lower than 1 O cm drawdown Fast: within 1 O cm drawdown 

SAMPLING PARAMETER INFORMATION Date and Time: ..u::.:..,.;,....:.:.x.,...._,~"-r-.c..::'-"'....__Laboratory_M_axx _ _ a_m ____ _ 

VOCNPH 
LEPH/HEPH 
Non-Chlorinated Phenol 
Dissolll8d Metals 
Pesticides 

Duplicate Sample ID,,· _______ _ 

BTEX/VPH/MTB!e 
PAHs 
C)11orinated Phenols 
Field Filter & Preserved? 
pH 

P, 

EPH 0 
Glycols D 
PCBs 0 
Total Metals D 
Other _ _ _____ ..,.Q_ 

Duplicate Sample Parameters. _ _ ________________ _ 

NOTES: Bottle and Preservative Requirements Correspond to Laboratory Standards 

COMMENTS: 
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~ Keystone Envlronmental Ltd. 
Groundwater Developing, Purging and Sampling Record 
Version 3 O 

>B Keystone 
--- Environmental 

GENERAL INFORMATION 

Monitoring Well ID: MW18~ 
Sampler: _S_M _________ _ 

WELL INFORMATION 
Well Cover TYP8 Flush IE) 

Project#: 13639 .-C,, 
Client: CoV 

Lock D Well Casing 2-inch (51 mm) 0 
Stick-up Q......_ ___ _.,m,..o..,bmw...19""1Jd.,.c Diamsteror other: ___ _ 

DEVELOPMENT INFORMATION AND OBSERVATIONS P NS 

Dev. Date: November Weather=--...---

Depth to Bottom of Well from TOC (X) f;t:9 
Depth to Water from Top of Casing M __ ::::::::::::::::::: 

Purge Date: ecem Weather· ~~ 

metres 
metres 
metres 

Minimum Volume = 3 • well volume _____ litres 

Depth to Product (II applicable) • 
Length of Water Column (X-Y) ____ _ 
Volume of Water In Well = (X - Y) • 2 _____ litres 
Minimum Volume ca= 6 • well volume litres 

Purge/Sample Method 
Waterra Pump -:7 / 
Peristaltic (tubing set 10: -U~'---­
Bailer 

D 
0 
D 

Total Volume Developed litres Other (specify) ___________ _ 

Development Method 
Waterra Pump □ 
Surge Block (time :. ___ __. 0 
Baller □ 
Olher (specify) _______ _ 

Well volume 

Pu!;/ (L) 

lJ5 
1{L 

~ 

pH ~uctivity u CUS{~) or ( Siem} 

~ 
?J,S 

M 

TurlJldlty Rating• • 
Before Dev, 
After Dev. __ _ 

Temperature ORP 
(°C} {mV) 

I J.O 

I • -

TurlJld/ly Ratings • / 
Purging -~---
SampUng 

DO 
(mg/L) 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

f- - •- 1.owllow sa"l)llng only 
Time DTW 

OC) 

J.> 
w_ 
Odour 
Sheen 

Yes O No r./4escriptlon: ____ ________ _ 
Yes D No W ~scription; ____________ _ 

I 

NOTES: Field Parameter and Stability Guidance: pH (:!:0.1 standard units); Temperature (±0.2 QC); Specific Conductance (±3%); 
Oxidation-Reduction Potential (±10mV); and if applicable: Dissolved Oxygen (:1:1 0%) 
"Turbidity may be determined subjectively using a scale of 1 to 10, where 1 is clear, 10 is opaque. 

Rate 
(mUmln.) 

••Recovery Estimate • Slow: greater than 10 cm drawdown Moderate: slightly lower than 10 cm drawdown Fast: within 10 cm drawdown 

SAMPLING PARAMETER INFORMATION Date and Time: December 14, 2018 

VOCNPH 
LEPH/HEPH 
Non-Chlorinated Phenol 
Dissolved Metals 
Pesticides 

□ 
□ 

§ 
BTEX/VPH/MTBE 
PAHs 
Chlorinated Phenols 
Field Filt81' & Preserved? 
pH 

D 

B 
B 

Laboracory_M_axx __ a_m ____ _ 

EPH 
Glycols 
PCBs i/ 
b~~~r Metal5{Ji5(/q 

D 
D 
□ 
~ -

Duplicate Sample ID:"------- Duplicate Sample Parameters: _ __________________ _ 

NOTES: Bottle and Preservative Requirements Correspond 10 Laboratory Standards 

COMMENTS: 
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Keystone Environmental Ltd. tit; 
Groundwater Developing, Purging and Sampling Record 
Verslon3.0 

>I Keystone 
,._ Environmental 

GENERAL INFORMATION J 
MW18-

Monltorlng Well ID: -
Sampler: _S_M _________ _ 

Project#: 13639-2 ( 
Client: CoV 

WELL INFORMATION 
Well Cover Type 

Well Head Vapour Read!ng 

DEVEL 

Flush 0 
Stick-up D m above g,ago 

/J 1 / ppm or ¾LEL D AKI Eagle 

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

Lock □ Well Casing 2-lnch (51 mm) 0 
Diameteror other; ___ _ 

0 MiniRae D Other: _____ _ 

PURGING INFORMATION AND OBSERVATIONS 
(1~ _J 

Purge Date: December 19, 20-o'weather: ( 1/f.l 'Jy 
' 7 

Depth to Bottom of Well from TOC (X) 
Depth to Water from Top of Casing (Y) 
Depth to Product (if applicable) 
Length of Water Column (X-Y) ____ _ metres 

metres 
metres 
metres 

Volume of Water In Well ~ (X - Y) • 2 _____ litres 
Minimum Volume ~ 6 • well volume litres 
Total Volume Developed litres 

Development Method 
Waterra Pump D 
Surge Block (tlme: ___ __,, D 
Bailer D 
Other (specify) ______ _ 

Turbidity Rating• • 
Before Dev. 
After Dev. _ _ _ 

Minimum Volume ~ 3 • Wlilll volume 

Purge/Sample Method 
1 Waterra Pump -1' l 

Peristaltic (tubing .. 110: _ '('---'.'--/ _ _ _ 

Bailer 

□ 
0 
□ 

Other (specify) ___________ _ 

Turbidity Rating•~ 
Purging 
Sampling 

litres 

ORP 
(-- · .. ···· ·•---1.0WflOW Slffllllng only ····-··----- ) 

Well volume pH Conductivity Tempera1ure DO Time DTW Rate 
Purged (L) 

(J 0 (uS/e3 0< (mS/cm) 

ffe4~°l 
\mV) (mg/L) (mBTpC) (mUmin.) 

~ {) 'S r 55 n/a rffl711 
100 L, ~· .J :;, 'fi / I I IT n/a , ' 

' 

fj Lil .. , ~ -jj 
n/a tJ 38 t.J'"'f'.i 1~ . 

'3../. it; n/a 4m') . C 

u 7£ r 

/fi K nla ~ :-I 

,r 'lS. ff/] ,, n7a l) 1'~ ' 
~ l&Z- IlL n/a 09:5g I) &I 

Odour Yes D No □1.gescrfptlon: Colour (Initial) ()~ 1 (stable) 'Cr. Y" 
Sheen Yes D No O escription: Recovery •• Slow Moderate D Fast 

NOTES: Field Parameter and Stability Guidance; pH (±0.1 standard units); Temperature (±0.2 9C); Specific Conductance (±3¾); 
Oxidation-Reduction Potential (±10mV); and if applicable: Dissolved Oxygen (±10%) 
•Turbidity may be determined subjectively using a scale of 1 to 10, where 1 is clear, 10 is opaque . 
.. Recovery Estimate - Slow: greater than 10 cm drawdown Moderate: slightly lower than 10 cm drawdown Fast: within 10 cm drawdown 

SAMPLING PARAMETER INFORMATION Date and Time: December 19, 2018 

VOCNPH 
LEPH/HEPH 
Non-Chlorinated Phenol 
Dissolved Metals 
Pesticides 

BTEX/VPH/MTBE 
PAHs 
Chlorinated Phenols 
Field Filter & Preserved? 
pH 

□ 
D 
□ 
D 
□ 

Laboratory_M_a_xx_ am _____ _ 

EPH 
Glycols 
PCBs 
To1al MetaJsl'1~<" I /a 
Other -Vi.v I/Ct 

D 
□ 
□ 

~ 
Duplicate Sample 10:. ______ _ Duplicate Sample Parameters:. __________________ _ 

NOTES: Bottle and Preservative Requirements Correspond to Laboratory Standards 

COMMENTS: 
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Keystone Environmental Ltd. 
Groundwater Developing, Purging and Sampling Record 
Ve,slon a o 

--> Keystone 
--- Environmental 

9ENEAAL INFORMATION 

MW18• 1 Monitoring Well ID: ____ ._ .• _ •• ___ _ Project#: 13639·2 
Sampler: _S_M _________ _ Client: City of Vancouver 

WELL INFORMATION 
Wel/Cover Type Flush 0 Lock O Wei/Casing 2-lnch (51 mm) 0 

Stlck-up O m at>oyo graoe Dlameteror other: ___ _ 

Well Head Vapour ReadinIJ / I ! ppm or °A.LEL O RKI Eagle 0 MlnlAaa □ Other:. _____ _ 

DEVELOPMENT INFORMATION AND OBSERVATIONS 

Dev. Date: Novembe~ U'/ Weather: t t•1;;;1v '711 f'i 
,:,-7 

Depth to Bottom of Well from TOC (X) r ..:. metres 
Depth to Water from Top of Casing (Y) ~?....,. J metres 
Deplh lo Product (ii applicable) .,. ' / ' metres 
Length or Water Column (X-Y) , .,, .., ~ etres 
Volume of Water in Well ; (X • Y) • 2 __ ...,[ _____ litres 
Minimum Volume _,.. 6 • well volume tJ litres 
Total Volume Developed ____ litres 

Development ,.,hod 
Watef'ra Pump 0 

Turbidity R1tlngs • 

Surge Block (lime: ___ __,_ 0 
Baller 0 
Other (specify) ______ _ 

Before Dev. _ _ _ 
After Dev. __ _ 

Well volume 
pH ~UOIIV!ly 

Temperature OAP 

~ e l Siem) 118 13iV) 

~ !), ";? I ~ ',5 ~ Fri-J:kI. tt I jf£ ~ ~ r 2Ilt '1 
1jj _I 
Odour Yes B No ~ascription: 
Sheen Yes No Description: 

PURGING INFORMATION ANO OBSERVATl1S 

Purge Date: NovemberJ.1 Wealher: Ooa J,./ 

Minimum Volume= 3 • well volume _____ / litres 

Purge/Sample Method 
Waterra Pump 4 Q 
Peristaltic {IUblnQ sat to: ~ll--,J~--­
Bailer 

□ 
0 
D 

Other (specify) _ _____ _____ _ 

Turbidity Ratings • J 
Purging _ 
Sampling 

(----·•low tlow sampling only 

DO Time DTW Rate 
(mg/L) 

12:01 
(mBTO ) (mllmin.) 

n/a /~0 
n/a 

~
: G 

n/a /2-~ I 
n/a /]16_ 
n/a /2~2I 
n/a /l!J-6 r. 
n/a 12: SI 

Colour (inilial) U 
Recovery•• Slow ,, 

NOTES: Field Parameter and Stability Guidance: pH (±0.1 standard units): Temperature (±0.2 AC): Specific Conductance (±3%); 
Oxldalion-Reduotion Potential (±10mV); and if applicable: Dissolved Oxygen (±10%) 
"Turtldity may be de:ermined subjectively using a scale of l to 10, where 1 is clear, 10 1s opaque. 
"'Recovery Estimate O .Slow: greater than 1 0 om drawdown Moderate: slightly lower than 1 o cm drawdown Fast: within f O cm drawdown 

VOCNPH 
LEPH/HEPH 
Non-Chlorinated Phenol 
Dissolved Metals 
Pesticides 

Duplicate Sample ID:. ______ _ 

BTEXNPH/MTBE 
PAHs 
Chlorinated Phenols 
Field Filter & Preserved? 
pH 

EPH B 
Glycols 
PCBs 0 
Total Metals- D 
Other _______ _....D_. 

Duplicate Sample Parameters._· __________________ _ 

NOTES: Bottle and Preservative Requirements Correspond to Laboratory Standards 

COMMENTS: 
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---
Keystone Environmental Ltd. 
Groundwater Developing, Purging and Sampling Record >J Keyst o ne 
Version 3.0 ~ Environmental 

GENl:RAL INFORMATION 

Monitoring Well ID: MW1 S-
1

) 

Sampler: _S_M _________ _ 

WELL INFORMATION 
Well Cover Type Flush 0 

Project#: 13639 :::(.. 
Cllent; CoV -----------------

Look D Well Casing 2-inch (51 mm) 
Stick-up -□-----"''"..-•=bo=•o...,g='"=d• Diameteror other: ___ _ 

DEVELOPMENT INFORMATION AND OBSERVATIONS 

Dev. Date: November Weather: _ ___ _ 

6 \ ·1 > Depth to Bottom of Well from TOC (X) o _ -J metres 

Depth to Water from Top ol Casing (Y) _-=_=_=_= _= _=_=_=_=_:- metres­
Depth to Product (if applicable) melres 
Length of Water Column (X-Y) ____ _ metres 
Volume of Water in Well = (X - Y) • 2 ____ _ litres 
Minimum Volume= 6 • well volume 

PURGNG I 

Minimum Volume = 3 • well volume 

Purge/Sample Method 
Walerra Pump ·-:/, /' 
Peristaltic (lubing ..,, ,o: - ---"'-0 ___ _ 
Bailer 

D 
0 
D 

Total Volume Developed 
litres 

litres Other (specify) ___________ _ 

Development Method 
Waterra Pump 0 

Turbidity RaUngs • 
Be/ore Dev. _ _ _ 

Turbidity Ratings • / 
Purging 

Surge Block (time:. ___ __,_ 0 
Bailer 0 

After Dev. __ _ 

Other (specify) _______ _ 

Well volume 
Purged (L) 

~ 

1# 
J,s 
2.0 

~ 

pH Conductivtty Temperature 
~ (mS/cm) (°C) 

;175 1ii~ 
I /tJ I /2,3 
T1f{{ I 

!ri ,1 
JDf.-1 _2 __ 

Sampling 

DO 
(mg/L) 

n/a 
nla 
n/a 
n/a 
n/a 
n/a 
n/a 

Odour 
Sheen 

Yes D No C!Yt;>escription: ____ ________ _ 
Yes O No Ol 't>escription: ____________ _ 

(--··-----1.owflowsampllngonly-·----
Time OTW 

/. 

(rnBTOC) 

v?: 'J ~o 
00:l/ ~ 
{g:J( s:£__~ 
t&· ... , I 

Rate 
(rnUmin.) 

~5_.I 
015JJ, 37 
~ 559 llL 

Colour (Initial) Cl P,Cl/;table)C/eac 
Recovery •• Slow iif Moderate O Fast t] 

NOTES: Field Parameter and Stability Guidance: pH (±0, I standard units); Temperature (±0.2 °C); Specific Conductance (±3¾); 
llildatlon-Reduction Potential (±10mV); and ii applicable: Dissolved Oxygen (±10¾) 
'Turbidity may be determined subjectively using a scale of 1 to 10, where 1 is clear, 10 is opaque . 
.. Recovery Estimate - Slow: greater than 10 cm drawdown Moderate: slightly lower than 10 cm drawdown Fast: within 10 cm drawdown 

SAMPLING PARAMETER INFORMATION Date and Time: December 14. 2018 

VOCNPH 
LEPH/HEPH 
Non-Chlorinated Phenol 
Dissolved Metals 
Pesticides 

B 
D 

B 

BTEX/VPH/MTBE 
PAHs 
Chlorinated Phenols 
Field Filter & Preserved? 
pH 

D 
D 
□ 
□ 
□ 

Laboratory_M_axx_ a_m ___ __ _ 

EPH 
Glycols 
PCBs 

~~~rMe~)2JJ fa 
Duplicate Sample 10_· ______ _ Ouplicale Sample Parameters: _ _________________ _ 

NOTES: Bottle and Preservative Requirements Correspond to Laboratory Standards 

COMMENlS: 

City of Vancouver. FOi 2023-228. Page 507 of 1003 
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Keystone Environmental Ltd. 
---Groundwater Developing, Purging and Sampllng Record 

Verslon3.0 

> I Keystone 
,._ Environmental 

GENERAL INFORMATION 

Monitoring Well ID: MW1 B- 5 
Sampler: _S_M _________ _ 

WELL INFORMATION 
Well Cover Type Flush 0 

Project#: 13639-2 J 
Client: CoV -

Lock □ 
Stick-up 0 ____ .,.mu,a,..boy..,a._.g.,.,ad..,.o 

DEVE ATIONS 
I 

'J' lvYZ I I 
~ -, 

Well Casing 2-inch (51 mm) 0 
Diameteror other: ___ _ 

Depth to Bottom of Well from TOC (X} ' metres 
metres 
metres 

Minimum Volume = 3 • well volume litres 
Depth to Water from Top of Casing {V) __ ...:..,=._ 

Depth to ~rpduct (ii applicable) ;J 
Length of Water Column (X-Y) • 'if 
Volume of Water in Well = (X - Y) • 2 

metres 
N--J litres 

9 litres 

Purge/Sample Method 
Waterra Pump v, / 
Peristaltic (lut.ng set to: _....:;.u ___;_ • __ _ 

Bailer 

D 
0 
□ Minimum Volume= 6 • well volume 

Total Volume Del/8/oped " I/ties Other (specify) ___________ _ 

Development Method J 
Waterra Pump ..- L!J / 
Surge Block (time: J IJ /II) ) [:) 
Bailer ' 0 

Turbidity Rating• • J 
Purging ---=---
Sampling 

Other (specify) ___ ___ _ 

ow ffow sampling only 
Well volume pH C duclivity Temperature OAP DO Time DTW Rate 
Purged (l 

~ 
(11,1S/cn, or mSlcm) (oc (mV) (mg/L) ) (ml/min.) 

Ql;j30 r:: v ,:: n/a (}if~ 3 100 j / --- -,- 6 {5.f{ ('ff ~ n/a , .... 3 

-Id!~ &~ n/a 15\', Ei ~ -~¾ I b I . n/a ~·ll8 
/J . 1558 I ~ 

..-; ~ n/a 
~

18' ' 

~ I 2);; ~ /~5(, lfi n/a 3 J 

3.U I.J55 /D_ n/a .?1~03 ' 
\!I JL__ 

Odour Yes D No ~ascription: Colour (lnltlal) ~ stable) 
Sheen Yes D No Description: Recovery .. Slow 13' Moderate O Fast 0 
NOTES: Field Parameter and Stability Guidance: pH (±0.1 standard units) : Temperature (±0.2 °CJ: Specific Conductance (±3%); 
Oxidation-Reduction Potential (±10mV): and if applicable: Dissolved Oxygen (±10%) 
'Turbidity may be determined subjectively using a scale of 1 to 10, where 1 is clear, 10 is opaque . 
.. Recovery Estimate - Stow: greater than 10 cm drawdown Moderate: slighUy lower than 1 O cm drawdown Fast: within 1 O cm drawdown 

~AMPLINg PARAMETER INFQRMATION Date and nme: December 19, 2018 Laboratol)' Maxxam 

VOCNPH □ BTEX/VPH/MTBE □ EPH D 
LEPH/HEPH D PAHs □ Glycols □ 
Non-Chlorinated Phenol B Chlorinated Phenols □ PCBs D 
Dissolved Metals Field Filter & PreseNed? □ Total Melal~ 1 /,/4~ w Pesticides □ pH □ Other 

Duplicate Sample ID: Duplicate Sample Parameters: 

NOTES: Bottle and Preservative Requirements Correspond to Laboratory Standards 

COMMENTS: 

·) 



~ K,ystone Environmental ltd. 
Groundwater Developing, Purging and Sampling Record >I< Keystone 

--- Environmental Version 3 O 

GENERAL INFORMATIOl-4 ) 
MW18-

Monltorlng Well lD;~-----7'-----
Sampler: _S_M _ ____ _____ _ 

Project It 13639-2 
Client: City of Vancouver 

WELL INFORMATION 
0 Well Cover Type Flush (a Lock O Well Casing 2-inch (51 mm) 

Stick-up D 1111w11e arwo Dismeteror other: _ __ _ 

Well Head Vapour Reading n ~ ppm or-. %LEL O AKI Eagle I?] MiniRae O Other:. _____ _ 

Dev. Date: November 1J • 20 YI Weather: t.,, W •f\ 

PURGING INFORMATION AND OBSERVATIONS / 

Purge Date: November J_ i Weather:~ 

Depth to Bottom of Well from TOC (X) ?, fl/;_ metres 
Depth to Water from Top of Casing M ~ metres 
Depth to PrOduct (if SDPlicableJ 1} :2;:- ~ - - - metres 

Minimum Volu/Tl6 = 3 • well 

1

volume _ _ ___ litres 

Length of Water Column (X-Y} l mer es 
Pur{1e1Sample Method 
Waterra Pump /) 2 
Peristaltic (tubing set to: _ "I_ ,_~- ­
Bailer 

□ 
0 
□ 

Volume of Water ln Well ~ (X • Y) • 2 ~ • litres 
Minimum Volum9 - 6 • W9II volum9 rF litres 
Total Volume Developed ~ • litres Other (specify) _____ ___ ___ _ 

Development Method 
Waterra Pump ~ - 'h 0 
Surge Block (time:- l'>'I 1 '.\ 0 
Baile! 0 
Other (specify) _ ___ _ __ _ 

TurbldltyR•t, • 
Before Dev. 
After Dev, 

Turbidity Rating• • j 
Purging _ 
Sampling 

( - •--M••·~,Lqwflowsampllngonly----
Well volume 
Purged (L) 

~ 
!},75 
JS_ 
~.JS 

3!2__ 

-!i! 

pH ~ ~livlty 
e7_rd'r (mS/cm) 

Q 1?1-
§L 1rr 

# rd 
~3n- ~ft 
fi m;:; 

Temperature OAP 

#f i 
fJif t tt ~ 

DO 
(mg/L) 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Time DTW 
(mBTOC 

0/-

Rate 
(mUmin.) 

Odour 
Sheen 

Yes D No r/oiescrlptlon: _ ___ ________ _ 
Yes D No w=~cription: _ ___ ___ ___ _ _ _ 

Colour (lnlliaJ) da /' (stable) . '€£! 
Recovery•• Slow D Modera.te O Fast 

NOTES: Field Parameter and Stability Guidance: pH (±0.1 standard units}: Temperature (±0.2 9C): Specific Conductance (±3%); 
Ox.idatlon•Reduction Potential (±10mV); and it applicable: Dissolved Oxygen (±10%) 
'Turbidity may be determined subjectively using a scale of 1 to 10, where I Is clear, 10 Ts opaque. 
••Recovery Estimate - Slow: greater than 10 cm drawdown Moderate: slightly lower than 10 cm drawdown Fast: within 10 cm drawdown 

VOCNPH 
LEPH/HEPH 
Non-Chlorinated Phenol 
Dissolved Metals 
Pesticides 

Duplicate Sample ID:. ____ __ _ 

BTEX/VPH/MTBE 
PAHs 
Chlorinated Phenols 
Field filter & Preserved? 
pH 

8, 
fV 
□ 

laboratory Maxxam 

EPH □ 
Glycols □ 
PCBs □ 
Total Metals a 
Other n 

Duplicate Sample Parameters:. _________ _ _ _ _ _____ _ 

NOTES: Bottle and Preservative Requirements Correspond to Laboratory Standards 

COMMENTS: 
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• I 

Keystone Environmental Ltd. ~ 
Groundwater. Developing, Purging and Sampllng Record 
Vorsion 3 O 

>I< Keystone 
,__ Enviro nmental 

GENERAL INFORMATION 

Monitoring Well ID: MW1 B-{;: 
Sampler: _S_M _________ _ 

WELL INFORMATION 
Well Cover Type Flush 0 

Project#: 13639-2 
Client: City of Vancouver 

Lock D Well casing 2-inch (51 mm) 
Diameteror other: ___ _ 

# Str·IJP □----.wro.afbo..,...y0..,g .... raawdR 

Well Head Vapour Readlng:I i\ ' ppm or %LEL O AKI Eagle @ MlniRae O Other:. _ _ _ __ _ 

p 

Purge Date: ovem er Weather:--.u.u,c.=;,.-_ 

Depth to Sottom of Well from roe (X) 
Depth to Water from Top of Casing M 
Depth to Product (II appllcalile) 

metres 
metres 
metres 

Length of Water Column (X-Y) --'::..L,~ '----1: 
Volume of Water in Well = (X • Y) • 2 ._,~,.._,..__ lllres 
Minimum Volume = 6 • well volume litres 
Total Volume Developed litres 

Development Method 
Waterra Pump 'c"'" I 0 
Surge Block (tlme:-3'hf J )'l1 0 
Baller 0 
Other (specify) ___ ____ _ 

Turt,/dlty RsJ ngs • 
Before Dev. ~ 
After Dev, :," 

Minimum Volume = 3 • well volume 

Purge/Sample Method 
WaterraPump c-- 2. 
Peristaltic (Nbing ""' 10: - =:?~I I _..__ __ 
Baller 

D 
El 
D 

Other (specify} ___________ _ 

Tilrbldfty Ratings • / 
Purging ___ _ 
Sampling ----+'--

li tres 

(·-··- ·-··-··-···- - •Low flow san,>llng onlY---- .. ·-J 
pH Temperature OAP DO Time DlW Rate 

1i~' • ( V. (mgll) 

n/a f2iW (mBTOC (ml/min.) . . 

J 7)5 
fit_[ m_ I ~ 

ff ~ fij 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

1'0 
lit 
;;: ")5 

Jt110 
J~ 
!TI) 

Odour 
Sheen 

Yes O No Blescrip1ion: _ ________ ___ _ 
Yes O No i:Jo;scriptlon: ____________ _ 

Colour (ini tial) rl, fl r (stable) 
Recovery•~ ~derate -=□=-F--as-t -..□--

' NOTES: Fl~ld Parameter and Stability Guidance: pH (:t0.1 standard units); Temperature (±0.2 9C); Specific Conductance (±3¾); 
Oxidation-Reduction Potential (±10mV); and if applicable: Dissolved Oxygen (±10%) • 
'Turbidity may be determined subjectrvely usTng a scale of 1 to 10, where 1 Is clear, 10 is opaque. 
"'Recovery Estimate - Slow: greater than 10 cm drawdown Moderate: slightly lower than 10 cm drawdown Fast: within 1 o cm drawdown 

VOCNPH 
LEPH/HEPH 
Non-Cfilorinated Phenol 
Dissolved Metals 
Pesticides 

Duplicate Sample ID, ___ ___ _ 

BTEXIYPH/MTBE 
PAHs 
Chlorinated Phenols 
Field Filler & Preserved? 
pH 

~ 
t 

Laboratory Maxxam 

EPH D 
Glycols D 

f PCBs D 
Total Metals □ 
Other n 

Duplicate Sample Parameters: _ _ _ ___ _______ _____ _ 

NOTES: Bottle and Preservative Requirements Correspond to Laboratory Standards 

COMMENlS: 
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Keystone Environmental Ltd. 
Groundwater Developlng, Purging and Sampling Record 
Vorslon3.0 

_,, 
> I Keystone 

A Environmental 

GENERAL INFORMATION 

MW18_(\ 
Monitoring Well ID:. ____ ➔~---- Project#: 13639-2 
Sampler: _S_M __________ , 

WELL INFORMATION 
Well Cover Type Flush 0 

Client: City of Vancouver 

Lock D Well Casing 2-inch (51 mm) 0 
Stick-up O rn all9YJt ; ride Dlameteror other: ___ _ 

Well Head Vapour Readlng{ I .__.~ ppm or %LEL O RKl Eagle 

Dev. Date: November 7 7!),'( Weather: I U' U! 
I • I 

Depth to Bottom of Well from TOC (X) I "! ''/ 
Depth to Water from Top of Casing (Y) ..!,> ?" 
Depth to Product Of appllcable) 1 ~-----

metres 
metres 
metres 

Length of Water Column (X-V) ..,.- mptres 
Volume of Water in Well = (X - V) • 2 _..,.....,.- ... z:.....-__ litres 
Minimum Volume= 6 • well volume l / ~ litres 

PUA 

Minimum Volume • 3 • well volume 

Purge/Sample Method 
Waterra Pump 5, 3 
Peristaltic (lubing se110: __ , -=---­
Bailer 

Total Volume Developed - ',' f' litres Other (specify) ____ --'---------

Development Method 
Waterra Pump r , 0 
Surge Block (lfme:J>t111"\ 0 

Turbidity Ro/lngs • 
Before Dev. i1 
After Dev. ---'<. __ 

Turbidity Ratings • / 
Purging _ 

Bailer D 
Sampling --+}--

Other (specify) _______ _ 

Well volume 

~ 
M5 

pH ~ uctivlty 
C'.,;:,9-.: ~r (mS/cm) 

126-

1 
~ 
317. 

OAP 

!l1 
I 

DO 
(mg/L) 

n/a 
n/a 
nta 
n/a 
nla 
n/a 
n/a 

Odour Yes D No ~escription: ____________ _ 
Sheen Yes O No e]Description: ___ ___ ______ _ 

(- ···-----···-•Low flow sampling only - ··-·-·---··-··) 
Time DTW Rate 

(mBTOO) (mUmln.) 

(}!' SJ ml [11)_ 
t¥:S5 2 ft 
Of,''{) l13$ 

ff w, 
07_, 19 dJJr 
~q:21} ~ 

Colour Qnltlal)C7( ycstable) C lc,ati 
Recovery.. Slow Moderate O Fast 

NOTES: Field Parameter and Stabilfty Guidance: pH (±0.1 standard units); Temperature (±0.2 RC); Specific Conductance (±3%); 
O~ldatlon-Reduction Potential (±10mV); and if applicable: Dissolved Oxygen (±10%) 
•Turbidity may be determined subjectively using a scale of 1 to 10, where 1 is clear, 1 0 is opaque . 
.. Recovery Estimate • Slow: greater than 10 cm drawdown Moderate: slightly lower than 10 cm drawdown Fast: within 1 0 cm drawdown 

VOCNPH 
LEPH/HEPH 
Non-Chlorinated Phenol 
Dissolved Metals 
Pesticides 

BTEXNPH/MTBE 
PAHs 
Chlorinated Phenols 
Field filter & Preserved? 
pH 

~ 
~ 
□ 

Laboratory Maxxam 

EPH D 
Glycols □ 
PCBs □ 
Total Metals □ 
Other n 

Duplicate Sample ID;,_ _____ _ Duplicate Sample Parameters: __________________ _ 

NOTES: Bottle and Preservative Requirements Correspond to Lc1boratory Standards 

COMMENTS: .- t!!Li, ,41:t:'{/. (/1 ' t=-' 
, I ,, 
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V Keystone Environmental Ltd. 
Groundwater Developing, Purging and Sampling Record > ( Keystone 
Version3.0 f1tt Environmental 

GENERAL INFORMATION 

MW18-J~ Monitoring Well ID: I 
Sampler: SM ' 

WELL INFORMATION 
Well Cover Type Flush 0 

Project#: 13639-2 
Client: City of Vancouver 

Look D Well Casing 2-lnch (51 mm) 
Stick-up D m abova grade Diamstsror other: ___ _ 

W8/I Head Vapour Reading ,r, ! : ppm or o/oLEL O AKI Eagle 

DEVE AND OB ERVATION 

Dev. Date: November 111 ,>.~ Weather, (.I' l• ,, ,,-, J/ 
Depth to Bottom of Welt from TOC {X) 

1
/: J...' I 

Depth to Water from Top or Casing (Y) 1 :( y 
Depth to Product (if applicable) L._ 

metres 
metres 
metres 

Length or Water Column (X-Y) fj18tres 
Volume of Water in Well = (X - Y) • 2 litres 
Minimum Volume = 6 • well volume ,• ' litres 

PUB 

Minimum Volume = 3 • well volume 

Purge/Sample Method 
Waterra Pump ·'2 5 
Peristaltic (tubl"" set to: __ :;_,J _ __ _ 
Baller 

□ 
8 
□ 

Total Volume Developed ..- J litres Other (specify) ___ ______ __ _ 

Development Method 
Waterra Pump r 0 

Turbidity Rattnos • 
Before Dev. I ,I 
AlterDev. -r-

Turbidity Ratings • / 
Purging 

Surge Block (time;.. 1 1 1 ,\ 0 
B~~ □ 
Other (specify) _ _____ _ 

Well volume 
Purged {L) 

pH 

o,4 
-xi_ 

fl J. • 

.., 

Temperature 

,f4 
13 .5 
~ 
ij 
735 

Sampling 

DO 
(mg/L) 

n/a 
n/a 
n7a 
n/a 
n/a 
n/a 
n/a 

Odour 
Sheen 

Yes O No ~ascription: _ ___ ___ ___ _ _ _ 
Yes O No 0Descriptlon: _ ___ ________ _ 

(----- ·-·- ·••lDw now sampling only---- ···-) 
nme DTW 

tmBTOC) 

ff1_ 
(1/'.]0 lfk 
Lfqs· l 

ot'-2.o I 

Rate 
(mlJmin.) 

0 

df;'},SJJ., 
pf~10 7- _ 

Colour Qnltlal) '/!J1f"' (stable) 0/ .fi ),-
Recovery •• SlowID Moderate O Fast 

NOTES! Field Parameter and Stability Guidance: pH (±0.1 standard units); Temperature (±0.2 RC); Specific Conductance (±3%): 
Oxidation-Reduction Potential (±10mV): and If applicable: Dissolved Oxygen (±10%) 
·rurbldlty may be oeterrnlned subjectively using a scale of 1 to 10, where 1 1s clear, 1 O is opaque. 
"'Recovery EstJmate - Slow: greater 1han 1 O cm drawdown Moderate: slightly lower than f O cm drawdown Fast: within to cm draWdown 

SAMPLING PARAMETER INFORMATION Date and Time: llmv 17.. . ?()/8: 
7 

VOCNPH 
LEPH/HEPH 
Non-Chlorinated Phenol 
Dissolved Metals 
Pesticides 

BTEX/VPH/MTBE 
PAHs 
Chlorinated Phenols 
Field Filter & Preserved? 
pH 

Laboratory Maxxam 

~ EPH □ 
Glycols □ 

fa) PCBs D 
Total Metals D 

□ Other □ 

Duplicate Sample ID~-- - ---- - Duplicate Sample Parameters: _ _ ___ ___________ __ _ 

NOTES: Bottle and Preservative Requireme~ts Correspond to Laboratory Standards 
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Keystone Environmental Ltd. 
---Groundwater Developing, Purging and Sampling Record 

Version 3 O 

>I Keystone 
--- Environmental 

GENERAL INFORMATION 

Monitoring Well LO: MW1a-/ / 
Sampler: _S_M ___ ______ _ 

WELL INFORM~TION 
Well Cover Type Flush 121 

Stick·up □ 

Project#: 13639-2 
Client: City of Vancouver 

lock D Well .Casing 2-inch (51 mm) 
m lliH2~R acldR Diamet11ror other: 

I ., 
Well Head Vapour Reading_ 1 i, ppm or %LEL O AKI Eagle 0 MiniRae O Other: 

0 

DEVELOPMENT INFORMA!IQN AND QB§ERVATIQN§ P!,!RQINQ INFORMATION .AND OB§ERVATIQN§ 

Dev. Date: November ]1 ,, ,,'f' Weather: l .,,u I Purge Date: November Weather , 

~.1..-I / 
Depth to Bottom of Well from TOC (X) metres Minimum Volume = 3 • well volum11 
Depth to Water from Top of Casing (Y) 

, 
metres 

Depth to Product (If applicable) metres Purge/Sample Melhod 
length of Water Column (X-Y) / metres Waterra Pump □ 
Volume of Water in Well : (X - Y) • 2 ., litres Peristaltic (tubing set to: I r:a 
Minimum Volume - 6 • well volume ~- lilr11s Bailer □ 
Total Volume Del/fl/oped -., litres Other (specify) 

Development Method 
El 

Turtlldlty Ratings • Turbidity Ratings • 
Waterra Pump Before Dev. - - - Purging 
Surge Block (Ume: ) 0 After Dev. Sampling 
Baller □ 
Other (specify) 

Well volume pH Conductivity Temperature ORP 00 
(--------- ------Low flow s1~11ng only 

Tlme DTW Rate 

litres 

) 

Purged (L) (uS/cm) or (mS/cm) (•C) (mV) (mg/L) 

n/a 
(mBTOC) (mUmin.) 

07:30 
--- --- n/a ---

n/a -
n/a --- ---

n/a --- ---
- -- - - - - -- n/a --- ---

n/a ---
--- ---

Odour Yes O No O Oesetiption: 
Sheen Yes O No O Description: 

Colour (In ltial) 
Recovery•• Slow □ 

(stable) 
Moderate O Fast D 

NOTES: Field Parameter and Stability Guidance: pH (±0.1 standard units); Temperature (±0.2 °C); Specific Conductance (±3%); 
Oxidation-Reduction Potential (±t0mV); and if appllcable: Dissolved Oxygen (:t:10%) 
"Turbidity may be determined subjectively using a scale of 1 to 10, where 1 is clear, 1 0 Is opaque . 
.. Recovery Estimate - Slow: greater than 10 cm drawdown Moderate: slightly lower than 10 cm drawdown Fast: within 10 cm drawoown 

SAMPLING PARAMETER INFORMATIQN Date and Time: Laboratory Maxxam 

VOCNPH D BTEX/VPH/MTBE D EPH D 
LEPH/HEPH 

~ 
PAHs D Glycols D 

Non-Chlorinated Phenol Chlorinated Phenols D PCBs D 
Dissolved Metals Field Filter & Preserved? D Total Metals· D 
Pesticides pH D Other n 
Duplicate Sample ID; Duplicate sample Parameters: 

NOTES: Bottle and Preservative Requirements Correspond to Laboratory Standards 

COMMENTS: 
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Keystone Envlronmental Ltd. ~ 

Groundwater Developing, Purging and Sampling Record 
va,;i,,n3.0 

> I( Key etone 
--- Environmen t a l 

GENE RAL INF0RMATl0N ,1 

MW18- / 
Monitoring Well ID: . .,_.,_ 
Sampler: SM ~ 

Project#: 13639-2 
Client: City of Vancouver 

WELL INFORMATION 
Well cover Type Flush 0 

Stick-up D mabo•egrado 
Lock D Well Casing 2•inch (51 mm) 0 

Diameteror other: ___ _ 

Well Head Vapour Reading l/J, /2 ppm or ¾LEL O RKI Eagle 0 MinlRae O Other:. _____ _ 

DEVELOPMENT INFORMATION AND OBSERVATlO NS 

Dev. Date: November/,: 1()/~w eattierl'®N lat V\ 
1 ,-1 I 

Depth to Bottom of Well from TOC (X) "' 1 'f J• ' ll melres 
Depth to Water from Top of Casing M f~~ l ~ - , ... , metres 
Depth to Product (if applicable) / f metres 
Length of Water Column (X-Y) • - ~J" 
Volume of Water In Well ""(X - Y) • 2 , l itres 
Minimum Volume= 6 • well volume t litres 
Total Volume Developed , ' litf9s 

Development Method 
Waterra Pump .,. - •1, El 

Turbid ity Ratl~ • 
Before Dev. ~ 
After Oev. ~ Surge Block (lime:,? 11 1 I 0 

Ba.lier D 
Other (specify) ______ _ 

Well volume 
Purged (L) 

~ 
0,7~ 

M 
J,J,,5 
)I) 

~H~ cf,~) ~ rum :i~ 
~ I /Xi__ ~ 

~ fJ;i ~ -ifl 
TI 165- 7I!L 
£2. /6~ L7t! 

PURGING INFORMATION AND OBSERVATIONS 

Purge Date: November 2 J Weather!. ( kXJ.. ~t/ 
/ 

Minimum Volume ~ 3 • well volume _ ____ litres 

Purgll/S.mple Method _/ 
Waterra Pump J. o (3 
Peristaltic (11Jbingsat 10: __ ......;1::c_ __ 1 0 
~~ □ 
Ottier (spec1fy) _ ___ _______ _ 

Turbidity Ratings • / 
Purging 
Sampling _...,_/ __ _ 

DO 
(mg/L) 

n/a 
n/a 
n/a 
n/a 
n/a 
nla 
n/a 

[----- ------- ··· ··l OWflOW Sllffll)llng only----:) 
Time DTW 

{mBTOC) ~l o • <./J,!}5 

~ <.aJ 

Rate 
(mUmin.) 

ISO 

JiJJ_ + 
iJ1L T -1J 
~ 1t X ~ 

Odour 
Sheen 

Yes O No ~eacription: _ _______ ____ _ Colour (Initial) Cfmr(atable) C ( t 't.1 r / 
Recovery•• Slow ff Moderate D Fast [jf Yes O No (3Description: _ ___________ _ 

NOTES: Field Parameter and Stability Guidance: pH (±0.1 standard units): Temperature (±0.2 1C); Specific Conductance (±3%)i 
Oxidatlon-Reduct1on Potential (±10mV); and if applicable: Dissolved Oxygen (±100/4) 
'Turbtdity may be determined subjectively using a scale ol 1 to 10, where t is clear, rn Is opaque. 
"Recovery Estimate - Slow: greater than 10 om drawdown Moderate: slightly lower th.an 10 cm drawdown Fast: within 10 cm drawdown 

SAMPLING PARAMET§R INFORMATION Date and Time: I /hue /17,Jt .. ,,- ;:l 7. ~ J J?" Laboratory Maxxam ./ ...;.;.;c:.;...;.c=-:,;.._ ___ _ 

VOCNPH eC-, BTEX/VPH/MTBE 0 / EPH [] 
LEPH/HEPH U PAHs g/(1' Glycols □ 
Non-Chlorinated Phenol ~□ Chlorinated Phenols O PCBs □ 
Dissolved Metals Field Filter & Preserved? Total Metals D 
Pesticides r, . / pH D Other _____ __ _.o ..... 

Duplicate Sample ID: /Ju//['~ Duplicate Sample Parameters: Cl&/X'h'a-J& fc1Jt? /I'(, 
NOTES: Bottle and Preservative Requirements Correspond to l aboratory Standards 

COMMENTS: 
I 
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___, 
Keystone Environmental Ltd. 
Groundwater Developing, Purging and Sampling Record >I( Keystone 

~ Environmental VerslonJ.O 

GENERAL INFORMATION w 
MW18- / Monitoring Well ID: 

Sampler: _S_M _________ _ 
Project"#: 13639-2 
Client: City of Vancouver 

Flush 0 lock D 
WELL INFORMATION 
Well Cover Typa 

Stick-up ._n.._ _ _ _ -"'-m..,at>ov"""a.,.g,""at1"'a 
j i; 

Well Head Vapour ReadinQ r! 1 , ppm or o/oLEL D AKI Eagle 

Well Casing 2-lnch (51 mm) 0 
Diameteror other: ___ _ 

RMATION AND I 
·1-, 

Purge Date: November f'j T 
.. 

,_ .. , {J ') 

Development Method 
Waterra Pump - 1 ~ la 
Surge Block (time: / t \t \ 0 
Baller • D 
Other (specify) ___ ___ _ 

Well volume pH 

TIJrbfdlty R•'lj• • 
Before Dev. t; 
Alter Dev. ·o 

Temperature ORP 

Minimum Volume = 3 • well volume litres 

Purge/Sample Method 't-
Waterra Pump ...-, 
Peristaltic (tubing ... 1 to: _ ,r.._ . ___ _ 
Bailer 
Other (specify) ___________ _ 

rf 
(a 
D 

Turbidity Rating• • 
Purging 
Sampling 

DO 
(-·--·----·····- ··•-Low flow ffnl)llnQ on!'( 

Time DTW Rate 
Purged (L) 

~ o 
~ 

~

uctMty 
or(mS/cm) ("C) (mV) (mg/L) 

n/a /5lW I 
(ml/min.) 

~ /2 rt_ 
l}l]S 37 /2, n/a lS-105 

. 

l>S ,. 6' _:_;) n/a /S'}O .1 B ?.,2S l li nla /2H_ ' 
2,0 £2 -:12 n/a 15'- 1.D 

f;1 £2 -:IL n/a 
~

,;is I 
6)@ fl~~ nTa' ~ 

Odour Yes D No ~~ascription:_ Colour (inillal)J:}f[_/j_~tablel C/-RtJ{; 
Sheen Yes O No Description: Recovery •• Slow O Moderate O Fast 

NOTES: Field Parameter and Stability Guidance: pH (±0.1 standard units) ; Temperature (±0.2 °C); Specific Conduciance (±3¾); 
Oxidation-Reduction Potential (±10mV): and if applicable: Dissolved Oxygen (±10%) 
"Turbidity may be determined subjectively using a scale of 1 to 1 o, where 1 is clear. 1 o is opaque . 
.. Recovery Estimate - Slow: greater than 10 cm drawdown Moderate: slightly lower than 1 O cm drawdown Fast: within 1 O cm drawdown 

SAMPLING PARAMETER INFORMATION Date and Time: µO;'rfml t~),'1 °J.Jf~ Laboratory_M_a_xx_ a_m _ ___ _ 

VOCNPH J BTEX/VPH/MTBE f EPH 0 
LEPH/HEPH PAHs Glycols 0 
Non-Chlorinated Phenol Chlorinated Phenols PCBs D 
Dissolved Metals Field Filter & Preserved? Total Metals D 
Pesticides pH Other D 
Duplicate Sample ID:. _ _ __,.._ __ _ Duplicate Sample Parameters: ______________ ____ _ 

NOTES: Bottle and Preservativ • 

COMMENTS: 
I 
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Keystone Environmental ltd. 
Groundwater Developing, Purging and Sampling Record 
Version S 0 

~ 
>I Keystone 

---- Environmental 

GENERAL INFORMATION L 
Monitoring Well 10:_ MW _ _ 1_8_-~/_/ ___ _ 
Sampler: _S_M _________ _ 

Project#: 13639 HJ 
Client: CoV - ---- ------------

WELL fNFORMATION 
Well Cover Type Flush 0 

Stick-up □----""m..,.a..,bo.,..,w._.q._.,a"""go 
Lock D Well Casing 2-inch (51 mm) 

Diameteror other: ___ _ 

Well Head Vapour Reading __ ~pom or %LEL D AKI Eagle O MlniRae D Otl'ler. _____ _ 

DEVELOPMENT INFORMATION AND OBSERVATIONS 

Dev. Date: November Weather: ____ _ 

Depth to Bottom of Well from TOC (X) d, C/ ) metres 
Depth to Water from Top of Casing (Y) -:..--:..-::.-::.-::.-::.-::.-::.::.- metres 
Depth to Product (if applicable) _____ metres 
Length of Water Column (X-Y) ___ _ _ metres 
Volume ot Water in Well = (X - Y) • 2 _____ litres 
Minimum Volume = 6 • well volume litres 
Total Volume Developed litres 

Development Method 
Wat.erra Pump D 
Surge Block (time: ___ __.. D 
Bailer D 
Other (specify) _______ _ 

Well volume 
Purged (L) 

_a 
fi 
),5 
2Q_ 
:J,5 
¾!_ 
Odour 
Sheen 

pH 

_._/ 
~I p-
LJ_ 

TUtfJldity Retfnos • 
Before Dev. 
After Dev. __ _ 

Temperature 
("0) 

1 

Purge Date: December 

Minimum Volume "' 3 • well volume 

Purge/Sample Method 
Waterra Pump l'1 -J 
Peristaltic (lublna sot 10: Al A,. 
Baller 

/ 
litres 

d" 
0 
□ 

Olher (specify) ___________ _ 

Turbidity Ratings • / 
Purging --.-- -
SamplTng - --+-J--

DO 
(mg/L) 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

t-·-·----·-·---Lowllow sampUttg only-··-······--) 
Time 01W Rate 

{{2 m 
}~6·2 

Colour (lnlUal) C/~ (stable). _ ·c.Lt 
Recovery •• Slow Moderate D Fast 

NOTES: Field Parameter and Stability Guidance: pH {±0.1 standard units); Temperature (±0.2 °C); Specific Conductance (±3%); 
Oxidatfon-Reduction Potential (±10mV); and if applicable: DissolVed Oxygen (±10%) 
'Turbidity may be determined subjectively using a scale of 1 to 10, where 1 is clear, 10 Is opaque. 
•·Recovery Estimate - Slow: greater than 10 cm draWdown Moderate: slightly lower than 10 cm drawdown Fast: within 10 cm drawdown 

SAMPLING PARAMETER INFORMATION Date and Time: December 14-, 2018 

VOCNPH 
LEPH/HEPH 
Non-Chlorinated Phenol 
Dissolved Metals 
Pesticides 

8 
8 

BTEXNPH/MTBE 
PAHs 
Chlorinated Phenols 
Field Filter & Preserved? 
pH 

rEJ'" 
□ 
□ 
□ 
□ 

Laboratory_M""a_xx-'--'-a_m.;...._ ___ _ 

EPH 0 
Glycols D 
PCBs 0 

Duptlcate Sample ID:. ______ _ 

Total Me1atlllf -~,./ oA 0/ 
Other (t{VEqwf1f'<□ 

Duplicate Sample Parameters:,_ _________________ _ 

NOTES: Bottle and Preservative Requirements Correspond to Laboratory Standards 

COMMENTS: 
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Keystone Environmental Ltd. 
__, 

Groundwater Developing, Purging and Sampling Record 
Vo1$IOn3.0 

>I Keystone 
~ Environmental 

GENERAL INFORMATlON ( 

Monitoring Well ID: MW1 B- / 1,;/ 

Sampler: _S_M _________ _ 

WELL INFORMATION 
Well Cover Type Flush 0 

Stick-up □ 

Project#: 13639-2 D 
Client: CoV -----------------

Lock □ Wei/Casing 2-inch {51 mm) 
m~1a!H1 Diameteror other: 

Well Head Vapour Reading_ ppm or %LEL O AKI Eagle 0 MiniRae O Other: 

0 

DEVELOPMENT IMFQ!:IMATION AND OBSER¥ATIQN~ PURGING INFORMATION AND OBSERVATJOM!t 

Dev. Date: November 2l Weather: / fr(J.Jyfi.\ lf', Purge Date: December 19,201 weather: { I 011 ,Ji_ 

Depth to Bottom of Well from TOC {X) d, rt ~/ metres Minimum Volume ~ 3 • welf volume / I. ,tres 
Depth to Water from Top of Casing (Y) 1•151 metres 
Depth to Product {If applicable) metres Purge/Sample Method 
Length of Water Column (X-Y) ~2 ![_ Jietres Waterra Pump ~.i □ 
Volume of Water in Well • {X - Y) • 2 l• litres Peristaltic (ruling sot to; I 0 
Minimum Volume ~ 6 • well volume l iJ litres Bailer □ 
Total Volume Dev.loped 1/ litres Other (specify) 

De11elopment Method 

~ 
Turbidity Re~t • • Turbidity Rating~ • 

Waterra Pump 
'5,-t ti"' } 

Before Dev. Purging 
Surge Block (lime: After Dev. . Sampling 
Bailer □ 
Other (speclly) 

( low flow aampllng only --·-····- -) 
Well volume pH Condu~t vey Temperature OAP DO Time DTW Rate 
Purged(~ (, - (uS/cm) or mS/cmJ 

1;EJ 
l ' V) 

(mg/L) 

10 '. ·jo 
(mBTOC) (mUmin.) 

q;W»u - I > l n/a 
¥,I=}

.,' 100 il 1 , 

~ l ,L ?J-/ /0, 2- ~ n/a 

1
']5 

~ i1f _..::,..,..._ 

~ -fil 10 1 ~ n/a 
f ~ ) I ,.).. 

----;;:=-

6. l r • :~ ~ ~ n/a I I ,;. ) "' --- .d• 

/ I) /4 ) ,~ > ' .,Jr .J n/a t0 '.5:J ~li ../"', ~ -. I _ _,, .7 
<. Ll - '31) 

TI C- l n/a l() 55 l ./)./ , v. • 

},.'i ? n ,,,~ , ; V./} 2 n/a Til)_ _, Jliflf-~ ~ - --
Odour Yes D No J11escripllon: Colour (lnitlal) C1~7f'/Y(stable) . /2 () JI 
Sheen Yes D No O }Oescr!ption: Recovery •• Slow O Moderate Fast 

NOTES: Field Parameter and Stability Guidance: pH (±0.1 standard units); Temperature (±0.2 9C); Specific Conductance (t3%): 
Oxidation-Reduction Potential (±tOmV); and if applicable: Dissolved Oxygen (±10%) 
•Turbidity may be determined subjectively using a scale of 1 to 1 o, where 1 is clear, 1 o is opaque. 
"Rec.overy Estimate - Stow: greater than 10 cm drawdown Moderate: slightly lower than 10 cm drawdown Fast: within t O cm drawdown 

S!f!!PUN~ PARAMETER INFORMATION Date and Time: December 19, 2018 Laboratory Maxxam 

VOCNPH □ BTEXNPH/MTBE D EPH □ 
LEPH/HEPH 0 PAHs □ Glycols □ 
Non-Chlorinated Phenol § Chlorinated Phenols D PCBs □ 
Dlssolved Metals Field Filter & Preserved? □ 6~~~rMeta1sj /4J ./7 w Pesticides pH □ 

• V 

Duplicate Sample ID: Duplicate Sample Parameters: 

NOTES: Bottle and Preservative Requirements Correspond to Laboratory Standards 

COMMENTS: 
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.._, 
Keystone Environmental Ltd. 
Groundwater Developing, Purging and Sampling Record >I< Keystone 

~ Enviro"nmental 
Vo1$lon 3.0 

GENERAL INFORMATION 

Monitoring Well 10: MW18• J5 
Sampler: _S_M ______ ___ _ 

Project#: 13639-2D 
Client: CoV --------- ------- -

Flush 0 Lock D Well Casing 2-inch (51 mm) 0 
WELL INFORMATION 
Well Cover Type 

Stick-up O rr1abovcgrt9p Dlameteror other: ___ _ 

Well Head Vapour Read/ng4 pm or %LEL O AKI Eagle 0 Mini Rae O Other~· _____ _ 

OEVE 

Weather:~~- ~ ~ 

Depth to Bottom of Well from TOC (X) 
Depth to Water from Top of Casing (Y) 
Depth to Product (if applicable) 

I 
7. G 

. 
metres 
metres 
metres 

Length of Water Column (X-Y) -=---,,-,= - -•J 
Volume of Water in Well = (X • Y) • 2 - - ~ -- litres 
Minimum Volume = 6 • well volume litres 
Total Volume Developed litres 

Development MethOd g} 
Wa.terra Pump < , l:Ji 
Surge Block (time: ../ 11'1 If) l 
Bailer O 
Other (specify) ____ ___ _ 

pH 

Tt.lrt)(dfty RatJ~ • • 
Before Dev. 
Aher Dev. __,

0
"'1~_ 

PURGING INFr MATIQN AND QBSERVATI~ 

Purge Date: &'dJ/1;1/)(f J.C' Weather: Cit, , 
Minimum Volume - 3 • well volume _ ____ litres 

Purge/Sample Method 

If Waterra Pump Q. C 
Peristaltic (lublng set to: __ y'i..._Q.,..._ __ _ 
Bailer □ 
Other (specify) _ _ ___ _____ _ _ 

Turt,fdlty IJatlno•± . 
Purging • 
Sampling 

DO 
(mg/L) 

!J/q 

(- - ·- ·•-----low !low sampling only - ---- ) 
Time DTW Rate 

(mBT~~ (mVm~ .) 

i. /1~ ,s·u 
. 

1£1_ 
/1, ' -rr 

Odour 
Sheen 

Colour 0nitial) , fa_ ,,.-.(stable) a ej.?Y-
Recovery•• Slow O' Moderate O Fast D 

NOTES: Field Parameter and Stability Guidance: pH (±0.1 standard units) ; Temperature (±0.2 °C); Specific Conductance (±3%); 
Oxidation-Reduction Potential (±10mV); and if applicable: Dissolved Oxygen (±10%) 
'Turbidity may be determined subjectively using a scale of 1 to 10, where 1 is clear, 1 O is opaque. 
'"Recovery Estimate - Slow: greater than 1 O cm drawdown Moderate: slightly lower than 10 cm drawdown Fast: within 10 cm drawdown 

SAMPLING PARAMETER INFORMATION Date and Tim~.~~~~~JJ!.'1!3!.'..e6~~fi:~ 

VOCNPH w BTEXNPH/MTBE ~ LEPH/HEPH PAHs 
Non-Chlorinated Phenol w Chlorinated Phenols w Dissolved Metals Field Filter & Preserved? 
Pesticides pH □ 

Duplicate Sample ID: Duplicate Sample Parameters: 

NOTES: Bottle and Preservative Requirements Correspond to Laboratory Standards 

COMMENTS: 

EPH 
Glycols 
PCBs 
Total Metals 
Other 

D 
□ 
□ 
□ 
□ 
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~ Keystone Environmental Ltd. 
Groundwater Developing, Purging and Sampling Record > I ( Keystone 

--- Environmental Version 3.0 

GENERAL INFORMATION 

Monitoring Well ID: MW1a- /t: 
Sampler: _S_M _________ _ 

WELL INFOBMATIQtt 
Flush 0 

Project#: 13639-2 
Client: City of Vancouver 

Lock D Well Cover Type 
Stick-up D m lllm ll'i!IJ 

Wei/Casing 2-inch (51 mm) 
Diameteror other: 

Well Head Vapour Reading f.!: g_' ppm or o/oLEL O AKI Eagle 0 MiniRae O Other: 

0 

DEVELOPMENT INFQRMATION AND OBSERVATIONS PURGING INFORMATION AND OBSERVAT1nus:r/. 

~ ,.~ /qer:w- '" 'h Purge Date: November J..6· Weather: f / ,:; ' 7 Dev. Date: November~ -- Weather: 1 , ,, 

Depth to Bottom of Willi from TOC {X) ~ • metres 

, 

Minimum Volume = 3 • well volume litres 
Depth to Water from Top of Casing • '{Y) metres 
Depth to Product (if applicable) ,p J metres Purge/Sample Method 
Length of Water Column (X-Y) ' ~ s Waterra Pump ~ ;,2) D 
Volume of Water in Well ; (X - Y) • 2 litres El Peristaltic (tubing set to: ~ 
Minimum Vofume = 6 • well volume litres Bailer D 
Total Volume De11t1/oped litres Other {specify) 

Development Melhr , 
0 

Turbidity R•m. s • Turbidity Rating• • I 
Waterra Pump 1 Before Dev. Purging 
Surge Block (time.: ii ' I • ) 0 Alter Dev. Sampling 
Baller .. □ 
Other {specify) 

( Lowllow sampnno only - ·--··) 
WeUvolume pH Con9uctivlty Temperature ORP DO Time DTW Rate 
Purged (L) ~c~ or (mS/cm) (•C~ 7-/ 

(mg/L) (mBTO~ 
;

mf,ln.) 

JliMtlO!J 6t 
.,,._ ,:.-' I 

. .,, n/a (rt-fl rt t1,U - · ) "'I ' _., "AJ ::.:.t......... +- n/a 0,15 6,5 
,.., , 

I" r.r tTt i.[)_ ;}/[fl ~ " ' ~ m r;__ 6j J lt-.. , n/a 1)-:j.: ~f ~• I .v I'- , ,l - , 
65 '520 11/: ~ n/a ?):f: f>2_ . o1 

~ G~ 1? { .. ' / t n/a ~~St ~JG 2.~ 

# .I 6, , iD r., nla Ul.:D n .1/J 
~

J'l"J ---
~ 

n/a (!5'01 \ ,., I 

Yes O No c!f,g:/. crlptlon 

--- ---
Colour (initial} {'/ t-'/(/(;able) 

... 
Odour 
Sheen Yes O No [!) escriptlon: Recovery•• Slow [!I' Moderate O Fast 0 
NOTES: Field Parameter and Stability Guidance: pH (±0. t standard units); Temperature (±0.2 vc); Specific Conductance {±3%); 
Oxidation-Reduction Potential {:t10mV); and if applicable: Dissolved Oxygen {:t10o/o) 
•Turbidity may be determined subjectively using a scale of 1 to 10, where 1 is clear, 10 ls opaque . 
.. Recovery Estimate - Slow: greater than 10 cm drawdown Moderate: slightly lower than 1 O om drawdown Fast: within 1 O cm drawdown 

SAMPLING PARAMETER INFORMATION Date and Time: /)/-,>/., ,,Jlt, ft..-' :( 7 ~ I ~ Laboratory Maxxam 

t / 

VOCNPH BTEX/VPH/MTBE ~ EPH D 
LEPH/HEPH PAHs Glycols □ 
Non-Chlorinated Phenol t Chlorinated Phenols ~ PCBs □ 
Dissolved Metals Field Filter & Preserved? Total Metals □ 
Pesticides pH D Other □ 

Duplicate Sample ID: Duplicate Sample Parameters: 

NOTES: Bottle and Preservative Requirements Correspond to Laboratory Standards 

} COMMENTS: 
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APPENDIX I 

ELEVATION SURVEY 

City of Vancouver - FOI 2023-228 - Page 520 of 1003

Keystone 
Environmental 
Knowl edge-Drive n Resu lts 



ELEVATION DATA
2901 East Hastings Street, Vancouver
City of Vancouver
Project #: 13639

Well ID Measured Depth Screen Stratigraphy Ground Top of Casing GW Levels GW Elevation
to Bottom (mbgs) Elevation Elevation November 28, 2018

BH18-1 -- -- -- -- -- -- 109.144 -- -- -- -- -- --
MW18-2 7.3 - 8.8 8.82 Till Shallow 106.605 106.524 99.224 - 97.724 8.154 98.37
MW18-3 6.6 - 8.1 8.12 Till Shallow 106.054 105.977 99.377 - 97.877 7.681 98.296
BH18-4 -- -- -- -- -- -- 105.079 -- -- -- -- -- --
MW18-5 1.5 - 3.1 2.96 Till Shallow 98.491 98.388 96.888 - 95.288 0.454 97.934
MW18-6 4.1 - 5.6 5.60 Till Shallow 106.331 106.244 102.144 - 100.644 3.535 102.709
BH18-7 -- -- -- -- -- -- 107.872 -- -- -- -- -- --
BH18-8 -- -- -- -- -- -- 109.834 -- -- -- -- -- --
MW18-9 4.6 - 6.1 6.70 Till Shallow 99.087 99.034 94.4 - 92.9 1.804 97.23

MW18-10 2.7 - 4.2 4.29 Till Shallow 96.369 96.282 93.582 - 92.082 1.245 95.037
MW18-11 7.6 - 9.1 9.14 Till Shallow 94.489 94.398 86.798 - 85.298 * *
MW18-12 1.7 - 3.1 2.74 Till Shallow 97.435 97.356 95.656 - 94.256 0 97.356
BH18-13 -- -- -- -- -- -- 98.453 -- -- -- -- -- --
MW18-14 1.8 - 3.1 2.93 Till Shallow 97.554 97.445 95.645 - 94.345 1.687 95.758
MW18-15 2.8 - 4.3 4.26 Till Shallow 98.611 98.449 95.649 - 94.149 1.972 96.477
MW18-16 2.1 - 3.4 3.41 Fill Shallow 97.248 97.138 95.038 - 93.738 2.825 94.313
BH18-17 -- -- -- -- -- -- 98.612 -- -- -- -- -- --

*
mbgs
elev
mbToC
GW

metres below ground surface
elevation
metres below top of casing
Groundwater 

Legend

Screen Interval 
(mbg) (elev)

DRY well

Screen IntervalHydrostratigraphic 
Zone

Keystone Environmental Ltd. Page 1 of 1
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APPENDIX J 

LABORATORY ANALYTICAL REPORTS 
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MAXXAM JOB #: B8A2682
Received: 2018/11/21, 18:20

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2C
Your C.O.C. #: K021465

Report Date: 2018/11/26
Report #: R2656025

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Soil
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPA 6020b R2 mBBY7SOP-00004 /
BBY7SOP-00001

2018/11/262018/11/261Elements by ICPMS (total)

BCMOE BCLM Dec2000 mBBY8SOP-000172018/11/232018/11/221Moisture

BCMOE BCLM Jul2017mBBY8SOP-000222018/11/232018/11/221PAH in Soil by GC/MS (SIM)

Auto CalcBBY WI-000332018/11/26N/A1Total PAH and B(a)P Calculation (1)

BCMOE BCLM Mar2005 mBBY6SOP-000282018/11/262018/11/261pH (2:1 DI Water Extract)

Auto CalcBBY WI-000332018/11/26N/A1EPH less PAH in Soil By GC/FID (2)

BCMOE BCLM Jul 2016BBY8SOP-000292018/11/232018/11/221EPH in Soil by GC/FID

BCMOE BCLM Sep 2017mBBY8SOP-000402018/11/23N/A1Extra VOCs in Soil - Field Pres. (3)

BCMOE BCLM Sep 2017mBBY8SOP-00009/11/122018/11/24N/A1VOCs, VH, F1, LH  in Soil - Field Pres. (3)

Auto CalcBBY WI-000332018/11/26N/A1Volatile HC-BTEX for Soil (4)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

Page 1 of 18
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MAXXAM JOB #: B8A2682
Received: 2018/11/21, 18:20

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2C
Your C.O.C. #: K021465

Report Date: 2018/11/26
Report #: R2656025

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

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

(1) Total PAHs in Soil include: Quinoline, Naphthalene, 1-Methylnaphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene,
Acridine, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(b&j)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene,
and Benzo(g,h,i)perylene.

Total PAHs in Sediment include:  Naphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene,
Benzo(a)anthracene, Chrysene, Benzo(a)pyrene, and Dibenz(a,h)anthracene.
(2) LEPH = EPH (C10 to C19) - (Naphthalene + Phenanthrene)
HEPH = EPH (C19 to C32) - (Benzo(a)anthracene + Benzo(a)pyrene + Benzo(b)fluoranthene + Benzo(k)fluoranthene + Dibenz(a,h)anthracene + Indeno(1,2,3-cd)pyrene + Pyrene)
(3) The extraction date for VOC, BTEX, VH, or F1 samples that are field preserved with methanol equals the date sampled, unless otherwise stated.
(4) VPH = VH - (Benzene + Toluene + Ethylbenzene + m & p-Xylene + o-Xylene + Styrene)

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager –Environmental Customer Service
Email: gpedersen@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
This report has been generated and distributed using a secure automated process.
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. 

Total Cover Pages : 2
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Maxxam Job #: B8A2682
Report Date: 2018/11/26

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

PHYSICAL TESTING (SOIL)

RDL = Reportable Detection Limit

92384550.3018%Moisture

Physical Properties

QC BatchRDLMW18-15(1.2)UNITS

K021465COC Number

2018/11/21
 10:40

Sampling Date

UV1664Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386

Ma ~ am 
A Bureau Veritas Group Company ., 

Success Through Science® 

City of Vancouver - FOI 2023-228 - Page 525 of 1003



Maxxam Job #: B8A2682
Report Date: 2018/11/26

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VOLATILE ORGANICS BY GC-MS (SOIL)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

9239625101104%Extractable (MeOH) D4-1,2-Dichloroethane (sur.)

9239625103102%Extractable (MeOH) 4-Bromofluorobenzene (sur.)

9239625102103%Extractable (MeOH) 1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92396250.50<0.50<0.50mg/kgExtractable (MeOH) 4-Methyl-2-pentanone (MIBK)

923962515<15<15mg/kgExtractable (MeOH) 2-Butanone (MEK)

Volatiles

QC BatchRDL
MW18-15(1.2)

Lab-Dup
MW18-15(1.2)UNITS

K021465K021465COC Number

2018/11/21
 10:40

2018/11/21
 10:40

Sampling Date

UV1664UV1664Maxxam ID
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Maxxam Job #: B8A2682
Report Date: 2018/11/26

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

RDL = Reportable Detection Limit

923913787%D10-ANTHRACENE (sur.)

Surrogate Recovery (%)

9239142100<100mg/kgEPH (C19-C32)

9239142100<100mg/kgEPH (C10-C19)

Hydrocarbons

9238012100<100mg/kgHEPH (C19-C32 less PAH)

9238012100<100mg/kgLEPH (C10-C19 less PAH)

Calculated Parameters

92391370.0500.093ug/gBenzo(g,h,i)perylene

92391370.0200.023ug/gDibenz(a,h)anthracene

92391370.0200.089ug/gIndeno(1,2,3-cd)pyrene

92391370.0200.12ug/gBenzo(a)pyrene

92391370.0200.054ug/gBenzo(k)fluoranthene

92391370.0200.10ug/gBenzo(b)fluoranthene

92391370.0200.16ug/gBenzo(b&j)fluoranthene

92391370.0200.13ug/gChrysene

92391370.0200.090ug/gBenzo(a)anthracene

92391370.0200.21ug/gPyrene

92391370.0200.23ug/gFluoranthene

92391370.00400.021ug/gAnthracene

92391370.0100.10ug/gPhenanthrene

92391370.020<0.020ug/gFluorene

92391370.0050<0.0050ug/gAcenaphthene

92391370.00500.021ug/gAcenaphthylene

92391370.020<0.020ug/g2-Methylnaphthalene

92391370.050<0.050ug/g1-Methylnaphthalene

92391370.010<0.010ug/gNaphthalene

92391370.050<0.050ug/gQuinoline

Polycyclic Aromatics

92380010.0501.3ug/gTotal PAH

92380010.0501.2ug/gHigh Molecular Weight PAH`s

92380010.0500.14ug/gLow Molecular Weight PAH`s

Calculated Parameters

QC BatchRDLMW18-15(1.2)UNITS

K021465COC Number

2018/11/21
 10:40

Sampling Date

UV1664Maxxam ID
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Maxxam Job #: B8A2682
Report Date: 2018/11/26

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

RDL = Reportable Detection Limit

923914294%O-TERPHENYL (sur.)

923913784%TERPHENYL-D14 (sur.)

923913772%D8-NAPHTHALENE (sur.)

923913781%D8-ACENAPHTHYLENE (sur.)

QC BatchRDLMW18-15(1.2)UNITS

K021465COC Number

2018/11/21
 10:40

Sampling Date

UV1664Maxxam ID
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Maxxam Job #: B8A2682
Report Date: 2018/11/26

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR/CCME METALS IN SOIL WITH HG (SOIL)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92417091.090.189.4mg/kgTotal Zinc (Zn)

92417092.045.744.1mg/kgTotal Vanadium (V)

92417090.50<0.50<0.50mg/kgTotal Tungsten (W)

92417091.0779684mg/kgTotal Titanium (Ti)

92417090.105.344.34mg/kgTotal Tin (Sn)

92417090.1026.725.9mg/kgTotal Strontium (Sr)

92417090.0500.0790.089mg/kgTotal Silver (Ag)

92417090.50<0.50<0.50mg/kgTotal Selenium (Se)

92417090.8011.511.1mg/kgTotal Nickel (Ni)

92417090.100.530.53mg/kgTotal Molybdenum (Mo)

92417090.0500.1030.114mg/kgTotal Mercury (Hg)

92417090.20327297mg/kgTotal Manganese (Mn)

92417090.1042.944.4mg/kgTotal Lead (Pb)

92417090.5025.526.5mg/kgTotal Copper (Cu)

92417090.306.626.29mg/kgTotal Cobalt (Co)

92417091.017.016.5mg/kgTotal Chromium (Cr)

92417090.0500.1670.184mg/kgTotal Cadmium (Cd)

92417091.02.22.0mg/kgTotal Boron (B)

92417090.200.280.27mg/kgTotal Beryllium (Be)

92417090.1088.587.6mg/kgTotal Barium (Ba)

92417090.503.253.18mg/kgTotal Arsenic (As)

92417090.100.680.72mg/kgTotal Antimony (Sb)

92417091001760017300mg/kgTotal Aluminum (Al)

Total Metals by ICPMS

9241713N/A6.716.70pHSoluble (2:1) pH

Physical Properties

QC BatchRDL
MW18-15(1.2)

Lab-Dup
MW18-15(1.2)UNITS

K021465K021465COC Number

2018/11/21
 10:40

2018/11/21
 10:40

Sampling Date

UV1664UV1664Maxxam ID
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Maxxam Job #: B8A2682
Report Date: 2018/11/26

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR VOC + VPH IN SOIL - FIELD PRESERVED (SOIL)

(1) Matrix spike recovery belows acceptance criteria.  As results are non-detect, there is no impact on data
quality. Sensitivity not an issue.

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92395850.20<0.2092395850.20<0.20mg/kgDibromomethane

92395850.020<0.02092395850.020<0.020mg/kgcis-1,3-dichloropropene

92395850.030<0.03092395850.030<0.030mg/kgcis-1,2-dichloroethene

92395850.050<0.05092395850.050<0.050mg/kgChloromethane

92395850.020<0.02092395850.020<0.020mg/kgChloroform

92395850.10<0.1092395850.10<0.10mg/kgChloroethane

92395850.050<0.05092395850.050<0.050mg/kgChlorodibromomethane

92395850.020<0.02092395850.020<0.020mg/kgChlorobenzene

92395850.020<0.02092395850.020<0.020mg/kgCarbon tetrachloride

92395850.30<0.3092395850.30<0.30mg/kgBromomethane

92395850.050<0.05092395850.050<0.050mg/kgBromoform

92395850.050<0.05092395850.050<0.050mg/kgBromodichloromethane

92395850.20<0.2092395850.20<0.20mg/kgBromobenzene

92395850.0050<0.005092395850.0050<0.0050mg/kgBenzene

92395850.020<0.02092395850.020<0.020mg/kg1,4-dichlorobenzene

92395850.020<0.02092395850.020<0.020mg/kg1,3-dichlorobenzene

92395850.080<0.08092395850.080    <0.080 (1)mg/kg1,3-Butadiene

92395850.020<0.02092395850.020<0.020mg/kg1,2-dichloropropane

92395850.020<0.02092395850.020<0.020mg/kg1,2-dichloroethane

92395850.020<0.02092395850.020<0.020mg/kg1,2-dichlorobenzene

92395850.020<0.02092395850.020<0.020mg/kg1,2-dibromoethane

92395850.025<0.02592395850.025<0.025mg/kg1,1-dichloroethene

92395850.025<0.02592395850.025<0.025mg/kg1,1-dichloroethane

92395850.020<0.02092395850.020<0.020mg/kg1,1,2-trichloroethane

92395850.020<0.02092395850.020<0.020mg/kg1,1,2,2-tetrachloroethane

92395850.020<0.02092395850.020<0.020mg/kg1,1,1-trichloroethane

92395850.020<0.02092395850.020<0.020mg/kg1,1,1,2-tetrachloroethane

923958510<10923958510<10mg/kgVH C6-C10

Volatiles

923801310<10mg/kgVPH (VH6 to 10 - BTEX)

Calculated Parameters

QC BatchRDL
MW18-15(1.2)

Lab-Dup
QC BatchRDLMW18-15(1.2)UNITS

K021465K021465COC Number

2018/11/21
 10:40

2018/11/21
 10:40

Sampling Date

UV1664UV1664Maxxam ID
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Maxxam Job #: B8A2682
Report Date: 2018/11/26

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR VOC + VPH IN SOIL - FIELD PRESERVED (SOIL)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

923958598923958598%D4-1,2-Dichloroethane (sur.)

923958597923958596%D10-ETHYLBENZENE (sur.)

923958596923958597%4-Bromofluorobenzene (sur.)

92395851019239585101%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92395850.040<0.04092395850.040<0.040mg/kgXylenes (Total)

92395850.040<0.04092395850.040<0.040mg/kgo-Xylene

92395850.040<0.04092395850.040<0.040mg/kgm & p-Xylene

92395850.040<0.04092395850.040<0.040mg/kgVinyl chloride

92395850.20<0.2092395850.20<0.20mg/kgTrichlorofluoromethane

92395850.0090<0.009092395850.0090<0.0090mg/kgTrichloroethene

92395850.020<0.02092395850.020<0.020mg/kgtrans-1,3-dichloropropene

92395850.030<0.03092395850.030<0.030mg/kgtrans-1,2-dichloroethene

92395850.020<0.02092395850.020<0.020mg/kgToluene

92395850.010<0.01092395850.010<0.010mg/kgTetrachloroethene

92395850.030<0.03092395850.030<0.030mg/kgStyrene

92395850.010<0.01092395850.010<0.010mg/kgEthylbenzene

92395850.080<0.08092395850.080<0.080mg/kgDichloromethane

92395850.20<0.2092395850.20<0.20mg/kgDichlorodifluoromethane

QC BatchRDL
MW18-15(1.2)

Lab-Dup
QC BatchRDLMW18-15(1.2)UNITS

K021465K021465COC Number

2018/11/21
 10:40

2018/11/21
 10:40

Sampling Date

UV1664UV1664Maxxam ID
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Maxxam Job #: B8A2682
Report Date: 2018/11/26

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

14.0°CPackage 2

12.0°CPackage 1

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A2682
Report Date: 2018/11/26

QUALITY ASSURANCE REPORT

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

%9150 - 1408550 - 140842018/11/23D10-ANTHRACENE (sur.)9239137

%8450 - 1407950 - 140802018/11/23D8-ACENAPHTHYLENE (sur.)9239137

%7550 - 1407350 - 140752018/11/23D8-NAPHTHALENE (sur.)9239137

%8650 - 1408150 - 140812018/11/23TERPHENYL-D14 (sur.)9239137

%9360 - 1408060 - 140832018/11/23O-TERPHENYL (sur.)9239142

%10150 - 1409950 - 1401012018/11/231,4-Difluorobenzene (sur.)9239585

%9750 - 14010650 - 1401062018/11/234-Bromofluorobenzene (sur.)9239585

%8850 - 1408350 - 140932018/11/23D10-ETHYLBENZENE (sur.)9239585

%9950 - 14010850 - 1401092018/11/23D4-1,2-Dichloroethane (sur.)9239585

%10350 - 1401032018/11/23Extractable (MeOH) 1,4-Difluorobenzene (sur.)9239625

%10150 - 140992018/11/23
Extractable (MeOH) 4-Bromofluorobenzene
(sur.)

9239625

%10150 - 1401022018/11/23
Extractable (MeOH) D4-1,2-Dichloroethane
(sur.)

9239625

202.0%<0.302018/11/23Moisture9238455

ug/g<0.05050 - 1408650 - 140862018/11/231-Methylnaphthalene9239137

ug/g<0.02050 - 1408550 - 140852018/11/232-Methylnaphthalene9239137

ug/g<0.005050 - 1408450 - 140842018/11/23Acenaphthene9239137

ug/g<0.005050 - 1408450 - 140852018/11/23Acenaphthylene9239137

ug/g<0.004050 - 1408650 - 140852018/11/23Anthracene9239137

ug/g<0.02050 - 1408650 - 140862018/11/23Benzo(a)anthracene9239137

ug/g<0.02050 - 1408450 - 140822018/11/23Benzo(a)pyrene9239137

ug/g<0.02050 - 1409050 - 140862018/11/23Benzo(b&j)fluoranthene9239137

ug/g<0.02050 - 1409250 - 140882018/11/23Benzo(b)fluoranthene9239137

ug/g<0.05050 - 1408850 - 140812018/11/23Benzo(g,h,i)perylene9239137

ug/g<0.02050 - 1408450 - 140872018/11/23Benzo(k)fluoranthene9239137

ug/g<0.02050 - 1408650 - 140852018/11/23Chrysene9239137

ug/g<0.02050 - 1408850 - 140842018/11/23Dibenz(a,h)anthracene9239137

ug/g<0.02050 - 1408650 - 140862018/11/23Fluoranthene9239137

ug/g<0.02050 - 1408450 - 140852018/11/23Fluorene9239137

ug/g<0.02050 - 1408050 - 140752018/11/23Indeno(1,2,3-cd)pyrene9239137
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A2682
Report Date: 2018/11/26

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

50NCug/g<0.01050 - 1408550 - 140852018/11/23Naphthalene9239137

50NCug/g<0.01050 - 1408450 - 140852018/11/23Phenanthrene9239137

ug/g<0.02050 - 1408650 - 140862018/11/23Pyrene9239137

ug/g<0.05050 - 14011350 - 1401142018/11/23Quinoline9239137

40NCmg/kg<10070 - 1308260 - 140802018/11/23EPH (C10-C19)9239142

mg/kg<10070 - 1308460 - 140822018/11/23EPH (C19-C32)9239142

50NCmg/kg<0.02060 - 13010350 - 1401022018/11/241,1,1,2-tetrachloroethane9239585

50NCmg/kg<0.02060 - 1309850 - 140952018/11/241,1,1-trichloroethane9239585

50NCmg/kg<0.02060 - 13011050 - 1401022018/11/241,1,2,2-tetrachloroethane9239585

50NCmg/kg<0.02060 - 13010950 - 1401032018/11/241,1,2-trichloroethane9239585

50NCmg/kg<0.02560 - 13010150 - 140932018/11/241,1-dichloroethane9239585

50NCmg/kg<0.02560 - 1309950 - 140922018/11/241,1-dichloroethene9239585

50NCmg/kg<0.02060 - 13011250 - 1401042018/11/241,2-dibromoethane9239585

50NCmg/kg<0.02060 - 13011550 - 1401112018/11/241,2-dichlorobenzene9239585

50NCmg/kg<0.02060 - 1309750 - 140892018/11/241,2-dichloroethane9239585

50NCmg/kg<0.02060 - 13010450 - 140972018/11/241,2-dichloropropane9239585

50NCmg/kg<0.08060 - 1309150 - 140     35 (1)2018/11/241,3-Butadiene9239585

50NCmg/kg<0.02060 - 13011350 - 1401102018/11/241,3-dichlorobenzene9239585

50NCmg/kg<0.02060 - 13011150 - 1401082018/11/241,4-dichlorobenzene9239585

50NCmg/kg<0.005060 - 13010050 - 140942018/11/24Benzene9239585

50NCmg/kg<0.2060 - 13011050 - 1401072018/11/24Bromobenzene9239585

50NCmg/kg<0.05060 - 13010650 - 140962018/11/24Bromodichloromethane9239585

50NCmg/kg<0.05060 - 13010650 - 1401002018/11/24Bromoform9239585

50NCmg/kg<0.3060 - 1309550 - 140802018/11/24Bromomethane9239585

50NCmg/kg<0.02060 - 13010150 - 140982018/11/24Carbon tetrachloride9239585

50NCmg/kg<0.02060 - 13010450 - 140982018/11/24Chlorobenzene9239585

50NCmg/kg<0.05060 - 13010750 - 1401002018/11/24Chlorodibromomethane9239585

50NCmg/kg<0.1060 - 1307950 - 140812018/11/24Chloroethane9239585

50NCmg/kg<0.02060 - 13010050 - 140942018/11/24Chloroform9239585

50NCmg/kg<0.05060 - 1309050 - 140712018/11/24Chloromethane9239585

50NCmg/kg<0.03060 - 13010150 - 140952018/11/24cis-1,2-dichloroethene9239585
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A2682
Report Date: 2018/11/26

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

50NCmg/kg<0.02050 - 14010150 - 140912018/11/24cis-1,3-dichloropropene9239585

50NCmg/kg<0.2060 - 13010950 - 1401062018/11/24Dibromomethane9239585

50NCmg/kg<0.2060 - 1307650 - 140552018/11/24Dichlorodifluoromethane9239585

50NCmg/kg<0.08060 - 13010050 - 140902018/11/24Dichloromethane9239585

50NCmg/kg<0.01060 - 13010950 - 1401052018/11/24Ethylbenzene9239585

50NCmg/kg<0.04060 - 13011050 - 1401062018/11/24m & p-Xylene9239585

50NCmg/kg<0.04060 - 13011050 - 1401052018/11/24o-Xylene9239585

50NCmg/kg<0.03060 - 13012250 - 1401182018/11/24Styrene9239585

50NCmg/kg<0.01060 - 13010650 - 1401042018/11/24Tetrachloroethene9239585

50NCmg/kg<0.02060 - 13010450 - 1401002018/11/24Toluene9239585

50NCmg/kg<0.03060 - 13010150 - 140972018/11/24trans-1,2-dichloroethene9239585

50NCmg/kg<0.02050 - 14011950 - 1401062018/11/24trans-1,3-dichloropropene9239585

50NCmg/kg<0.009060 - 1309950 - 1401002018/11/24Trichloroethene9239585

50NCmg/kg<0.2060 - 1309850 - 140942018/11/24Trichlorofluoromethane9239585

50NCmg/kg<1060 - 130992018/11/24VH C6-C109239585

50NCmg/kg<0.04060 - 1307650 - 140712018/11/24Vinyl chloride9239585

50NCmg/kg<0.0402018/11/24Xylenes (Total)9239585

50NCmg/kg<1550 - 1401092018/11/23Extractable (MeOH) 2-Butanone (MEK)9239625

50NCmg/kg<0.5050 - 1401022018/11/23
Extractable (MeOH) 4-Methyl-2-pentanone
(MIBK)

9239625

70 - 130100401.6mg/kg<1002018/11/26Total Aluminum (Al)9241709

70 - 130109305.3mg/kg<0.1075 - 1259875 - 1251002018/11/26Total Antimony (Sb)9241709

70 - 13098302.1mg/kg<0.5075 - 12510075 - 1251052018/11/26Total Arsenic (As)9241709

70 - 130102401.0mg/kg<0.1075 - 1259675 - 125NC2018/11/26Total Barium (Ba)9241709

70 - 130106304.3mg/kg<0.2075 - 12510575 - 1251142018/11/26Total Beryllium (Be)9241709

3010mg/kg<1.02018/11/26Total Boron (B)9241709

70 - 130111309.5mg/kg<0.05075 - 12510075 - 1251072018/11/26Total Cadmium (Cd)9241709

70 - 130105302.8mg/kg<1.075 - 12510175 - 1251082018/11/26Total Chromium (Cr)9241709

70 - 130100305.1mg/kg<0.3075 - 12510075 - 1251062018/11/26Total Cobalt (Co)9241709

70 - 130108303.8mg/kg<0.5075 - 12510075 - 1251022018/11/26Total Copper (Cu)9241709

70 - 130111403.5mg/kg<0.1075 - 1259775 - 1251022018/11/26Total Lead (Pb)9241709
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A2682
Report Date: 2018/11/26

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

70 - 13099309.6mg/kg<0.2075 - 1259875 - 125NC2018/11/26Total Manganese (Mn)9241709

70 - 1301014010mg/kg<0.05075 - 12510475 - 1251122018/11/26Total Mercury (Hg)9241709

70 - 130111400.77mg/kg<0.1075 - 12510175 - 1251092018/11/26Total Molybdenum (Mo)9241709

70 - 130109303.3mg/kg<0.8075 - 12510075 - 1251042018/11/26Total Nickel (Ni)9241709

30NCmg/kg<0.5075 - 12510375 - 1251062018/11/26Total Selenium (Se)9241709

70 - 130     133 (2)4013mg/kg<0.05075 - 12510375 - 1251102018/11/26Total Silver (Ag)9241709

70 - 130107403.2mg/kg<0.1075 - 1259775 - 1251102018/11/26Total Strontium (Sr)9241709

70 - 1301024021mg/kg<0.1075 - 1259975 - 1251002018/11/26Total Tin (Sn)9241709

4013mg/kg<1.075 - 1259975 - 125NC2018/11/26Total Titanium (Ti)9241709

30NCmg/kg<0.502018/11/26Total Tungsten (W)9241709

70 - 130104303.5mg/kg<2.075 - 12510075 - 1251082018/11/26Total Vanadium (V)9241709

70 - 130107300.77mg/kg<1.075 - 12510075 - 125NC2018/11/26Total Zinc (Zn)9241709

200.1597 - 1031012018/11/26Soluble (2:1) pH9241713

(2) Reference Material exceeds exceeds acceptance criteria for Ag.  10% of analytes failure in multielement scan is allowed.

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B8A2682
Report Date: 2018/11/26

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

Jas Khatkar, BBY Organics

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 #: B8A2682
Report Date: 2018/11/26
Maxxam Sample: UV1664

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: MW18-15(1.2)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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MAXXAM JOB #: B8A3869
Received: 2018/11/23, 16:25

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2D
Your C.O.C. #: K021470, K021471

Report Date: 2018/11/29
Report #: R2658110

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Soil
# Samples Received: 3

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPA 6020b R2 mBBY7SOP-00004 /
BBY7SOP-00001

2018/11/282018/11/283Elements by ICPMS (total)

BCMOE BCLM Dec2000 mBBY8SOP-000172018/11/282018/11/273Moisture

BCMOE BCLM Jul2017mBBY8SOP-000222018/11/282018/11/273PAH in Soil by GC/MS (SIM)

Auto CalcBBY WI-000332018/11/29N/A3Total PAH and B(a)P Calculation (1)

BCMOE BCLM Mar2005 mBBY6SOP-000282018/11/282018/11/283pH (2:1 DI Water Extract)

Auto CalcBBY WI-000332018/11/29N/A3EPH less PAH in Soil By GC/FID (2)

BCMOE BCLM Jul 2016BBY8SOP-000292018/11/282018/11/273EPH in Soil by GC/FID

BCMOE BCLM Sep 2017mBBY8SOP-000402018/11/28N/A1Extra VOCs in Soil - Field Pres. (3)

BCMOE BCLM Sep 2017mBBY8SOP-00009/11/122018/11/29N/A1VOCs, VH, F1, LH  in Soil - Field Pres. (3)

Auto CalcBBY WI-000332018/11/29N/A1Volatile HC-BTEX for Soil (4)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.
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MAXXAM JOB #: B8A3869
Received: 2018/11/23, 16:25

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2D
Your C.O.C. #: K021470, K021471

Report Date: 2018/11/29
Report #: R2658110

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

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

(1) Total PAHs in Soil include: Quinoline, Naphthalene, 1-Methylnaphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene,
Acridine, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(b&j)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene,
and Benzo(g,h,i)perylene.

Total PAHs in Sediment include:  Naphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene,
Benzo(a)anthracene, Chrysene, Benzo(a)pyrene, and Dibenz(a,h)anthracene.
(2) LEPH = EPH (C10 to C19) - (Naphthalene + Phenanthrene)
HEPH = EPH (C19 to C32) - (Benzo(a)anthracene + Benzo(a)pyrene + Benzo(b)fluoranthene + Benzo(k)fluoranthene + Dibenz(a,h)anthracene + Indeno(1,2,3-cd)pyrene + Pyrene)
(3) The extraction date for VOC, BTEX, VH, or F1 samples that are field preserved with methanol equals the date sampled, unless otherwise stated.
(4) VPH = VH - (Benzene + Toluene + Ethylbenzene + m & p-Xylene + o-Xylene + Styrene)

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager –Environmental Customer Service
Email: gpedersen@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
This report has been generated and distributed using a secure automated process.
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. 

Total Cover Pages : 2
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Maxxam Job #: B8A3869
Report Date: 2018/11/29

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

PHYSICAL TESTING (SOIL)

RDL = Reportable Detection Limit

92441610.30243626%Moisture

Physical Properties

QC BatchRDLBH18-17 (0.3)MW18-16 (2.4)MW18-16 (1.2)UNITS

K021470K021470K021470COC Number

2018/11/23
 09:55

2018/11/23
 08:20

2018/11/23
 08:05

Sampling Date

UV8305UV8300UV8298Maxxam ID
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Maxxam Job #: B8A3869
Report Date: 2018/11/29

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

VOLATILE ORGANICS BY GC-MS (SOIL)

RDL = Reportable Detection Limit

924505599%Extractable (MeOH) D4-1,2-Dichloroethane (sur.)

9245055104%Extractable (MeOH) 4-Bromofluorobenzene (sur.)

9245055105%Extractable (MeOH) 1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92450550.50<0.50mg/kgExtractable (MeOH) 4-Methyl-2-pentanone (MIBK)

924505515<15mg/kgExtractable (MeOH) 2-Butanone (MEK)

Volatiles

QC BatchRDLMW18-16 (2.4)UNITS

K021470COC Number

2018/11/23
 08:20

Sampling Date

UV8300Maxxam ID
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Maxxam Job #: B8A3869
Report Date: 2018/11/29

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

(1) Tentatively identified result and may be potentially biased high due to matrix interference.

RDL = Reportable Detection Limit

9244663100<1006401500mg/kgEPH (C19-C32)

9244663100<100<1001200mg/kgEPH (C10-C19)

Hydrocarbons

9243610100<1006401500mg/kgHEPH (C19-C32 less PAH)

9243610100<100<1001200mg/kgLEPH (C10-C19 less PAH)

Calculated Parameters

92446420.0500.0910.370.32ug/gBenzo(g,h,i)perylene

92446420.020<0.0200.110.078ug/gDibenz(a,h)anthracene

92446420.0200.0420.310.27ug/gIndeno(1,2,3-cd)pyrene

92446420.0200.0680.350.34ug/gBenzo(a)pyrene

92446420.020<0.0200.140.17ug/gBenzo(k)fluoranthene

92446420.0200.0490.270.34ug/gBenzo(b)fluoranthene

92446420.0200.0700.430.56ug/gBenzo(b&j)fluoranthene

92446420.0200.026    0.19 (1)0.34ug/gChrysene

92446420.020<0.0200.140.28ug/gBenzo(a)anthracene

92446420.020<0.0200.170.62ug/gPyrene

92446420.020<0.0200.150.67ug/gFluoranthene

92446420.00400.00470.0640.097ug/gAnthracene

92446420.010<0.0100.0430.33ug/gPhenanthrene

92446420.020<0.020<0.0200.038ug/gFluorene

92446420.0050<0.0050<0.0050    0.033 (1)ug/gAcenaphthene

92446420.00500.0110.110.10ug/gAcenaphthylene

92446420.020<0.020<0.020    0.042 (1)ug/g2-Methylnaphthalene

92446420.050<0.050<0.050<0.050ug/g1-Methylnaphthalene

92446420.010<0.010<0.0100.031ug/gNaphthalene

92446420.050<0.050<0.050<0.050ug/gQuinoline

Polycyclic Aromatics

92436050.0500.312.64.4ug/gTotal PAH

92436050.0500.302.43.7ug/gHigh Molecular Weight PAH`s

92436050.050<0.0500.210.73ug/gLow Molecular Weight PAH`s

Calculated Parameters

QC BatchRDLBH18-17 (0.3)MW18-16 (2.4)MW18-16 (1.2)UNITS

K021470K021470K021470COC Number

2018/11/23
 09:55

2018/11/23
 08:20

2018/11/23
 08:05

Sampling Date

UV8305UV8300UV8298Maxxam ID
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Maxxam Job #: B8A3869
Report Date: 2018/11/29

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

RDL = Reportable Detection Limit

9244663898897%O-TERPHENYL (sur.)

9244642838186%TERPHENYL-D14 (sur.)

9244642737275%D8-NAPHTHALENE (sur.)

9244642807773%D8-ACENAPHTHYLENE (sur.)

9244642869294%D10-ANTHRACENE (sur.)

Surrogate Recovery (%)

QC BatchRDLBH18-17 (0.3)MW18-16 (2.4)MW18-16 (1.2)UNITS

K021470K021470K021470COC Number

2018/11/23
 09:55

2018/11/23
 08:20

2018/11/23
 08:05

Sampling Date

UV8305UV8300UV8298Maxxam ID
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Maxxam Job #: B8A3869
Report Date: 2018/11/29

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR/CCME METALS IN SOIL WITH HG (SOIL)

N/A = Not Applicable

RDL = Reportable Detection Limit

92445691.054.1106265mg/kgTotal Zinc (Zn)

92445692.068.255.859.8mg/kgTotal Vanadium (V)

92445690.50<0.50<0.50<0.50mg/kgTotal Tungsten (W)

92445691.0128010501020mg/kgTotal Titanium (Ti)

92445690.100.9013.98.79mg/kgTotal Tin (Sn)

92445690.1031.435.457.4mg/kgTotal Strontium (Sr)

92445690.0500.1650.1580.105mg/kgTotal Silver (Ag)

92445690.500.720.60<0.50mg/kgTotal Selenium (Se)

92445690.809.8412.619.3mg/kgTotal Nickel (Ni)

92445690.101.280.920.89mg/kgTotal Molybdenum (Mo)

92445690.0500.1210.1380.096mg/kgTotal Mercury (Hg)

92445690.20189777390mg/kgTotal Manganese (Mn)

92445690.1011.391.0113mg/kgTotal Lead (Pb)

92445690.5016.522.987.3mg/kgTotal Copper (Cu)

92445690.305.937.367.35mg/kgTotal Cobalt (Co)

92445691.026.422.125.7mg/kgTotal Chromium (Cr)

92445690.0500.1990.1680.364mg/kgTotal Cadmium (Cd)

92445691.02.64.511.2mg/kgTotal Boron (B)

92445690.200.450.350.40mg/kgTotal Beryllium (Be)

92445690.1065.487.0245mg/kgTotal Barium (Ba)

92445690.503.535.216.74mg/kgTotal Arsenic (As)

92445690.100.270.740.97mg/kgTotal Antimony (Sb)

9244569100240002520020900mg/kgTotal Aluminum (Al)

Total Metals by ICPMS

9244574N/A5.966.126.33pHSoluble (2:1) pH

Physical Properties

QC BatchRDLBH18-17 (0.3)MW18-16 (2.4)MW18-16 (1.2)UNITS

K021470K021470K021470COC Number

2018/11/23
 09:55

2018/11/23
 08:20

2018/11/23
 08:05

Sampling Date

UV8305UV8300UV8298Maxxam ID
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Maxxam Job #: B8A3869
Report Date: 2018/11/29

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR VOC + VPH IN SOIL - FIELD PRESERVED (SOIL)

RDL = Reportable Detection Limit

92447590.080<0.080mg/kgDichloromethane

92447590.20<0.20mg/kgDichlorodifluoromethane

92447590.20<0.20mg/kgDibromomethane

92447590.020<0.020mg/kgcis-1,3-dichloropropene

92447590.030<0.030mg/kgcis-1,2-dichloroethene

92447590.050<0.050mg/kgChloromethane

92447590.020<0.020mg/kgChloroform

92447590.10<0.10mg/kgChloroethane

92447590.050<0.050mg/kgChlorodibromomethane

92447590.020<0.020mg/kgChlorobenzene

92447590.020<0.020mg/kgCarbon tetrachloride

92447590.30<0.30mg/kgBromomethane

92447590.050<0.050mg/kgBromoform

92447590.050<0.050mg/kgBromodichloromethane

92447590.20<0.20mg/kgBromobenzene

92447590.0050<0.0050mg/kgBenzene

92447590.020<0.020mg/kg1,4-dichlorobenzene

92447590.020<0.020mg/kg1,3-dichlorobenzene

92447590.080<0.080mg/kg1,3-Butadiene

92447590.020<0.020mg/kg1,2-dichloropropane

92447590.020<0.020mg/kg1,2-dichloroethane

92447590.020<0.020mg/kg1,2-dichlorobenzene

92447590.020<0.020mg/kg1,2-dibromoethane

92447590.025<0.025mg/kg1,1-dichloroethene

92447590.025<0.025mg/kg1,1-dichloroethane

92447590.020<0.020mg/kg1,1,2-trichloroethane

92447590.020<0.020mg/kg1,1,2,2-tetrachloroethane

92447590.020<0.020mg/kg1,1,1-trichloroethane

92447590.020<0.020mg/kg1,1,1,2-tetrachloroethane

924475910<10mg/kgVH C6-C10

Volatiles

924361510<10mg/kgVPH (VH6 to 10 - BTEX)

Calculated Parameters

QC BatchRDLMW18-16 (2.4)UNITS

K021470COC Number

2018/11/23
 08:20

Sampling Date

UV8300Maxxam ID
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Maxxam Job #: B8A3869
Report Date: 2018/11/29

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR VOC + VPH IN SOIL - FIELD PRESERVED (SOIL)

RDL = Reportable Detection Limit

924475982%D4-1,2-Dichloroethane (sur.)

924475990%D10-ETHYLBENZENE (sur.)

924475983%4-Bromofluorobenzene (sur.)

9244759100%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92447590.040<0.040mg/kgXylenes (Total)

92447590.040<0.040mg/kgo-Xylene

92447590.040<0.040mg/kgm & p-Xylene

92447590.040<0.040mg/kgVinyl chloride

92447590.20<0.20mg/kgTrichlorofluoromethane

92447590.0090<0.0090mg/kgTrichloroethene

92447590.020<0.020mg/kgtrans-1,3-dichloropropene

92447590.030<0.030mg/kgtrans-1,2-dichloroethene

92447590.020<0.020mg/kgToluene

92447590.010<0.010mg/kgTetrachloroethene

92447590.030<0.030mg/kgStyrene

92447590.010<0.010mg/kgEthylbenzene

QC BatchRDLMW18-16 (2.4)UNITS

K021470COC Number

2018/11/23
 08:20

Sampling Date

UV8300Maxxam ID
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Maxxam Job #: B8A3869
Report Date: 2018/11/29

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

9.3°CPackage 1

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3869
Report Date: 2018/11/29

QUALITY ASSURANCE REPORT

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

%7150 - 1407350 - 140812018/11/28D10-ANTHRACENE (sur.)9244642

%6550 - 1407450 - 140792018/11/28D8-ACENAPHTHYLENE (sur.)9244642

%6250 - 1406950 - 140722018/11/28D8-NAPHTHALENE (sur.)9244642

%6950 - 1407550 - 140812018/11/28TERPHENYL-D14 (sur.)9244642

%8660 - 1406760 - 140702018/11/28O-TERPHENYL (sur.)9244663

%10050 - 1409950 - 140992018/11/291,4-Difluorobenzene (sur.)9244759

%9650 - 1409650 - 1401002018/11/294-Bromofluorobenzene (sur.)9244759

%10250 - 1408450 - 1401062018/11/29D10-ETHYLBENZENE (sur.)9244759

%9550 - 1409650 - 1401062018/11/29D4-1,2-Dichloroethane (sur.)9244759

%10650 - 1401252018/11/28Extractable (MeOH) 1,4-Difluorobenzene (sur.)9245055

%10250 - 1401022018/11/28
Extractable (MeOH) 4-Bromofluorobenzene
(sur.)

9245055

%10150 - 140892018/11/28
Extractable (MeOH) D4-1,2-Dichloroethane
(sur.)

9245055

204.5%<0.302018/11/28Moisture9244161

70 - 130110408.1mg/kg
118, RDL=100

(1)
2018/11/28Total Aluminum (Al)9244569

70 - 130119306.2mg/kg<0.1075 - 12510175 - 125922018/11/28Total Antimony (Sb)9244569

70 - 130101300.34mg/kg<0.5075 - 12510175 - 125992018/11/28Total Arsenic (As)9244569

70 - 130107401.9mg/kg<0.1075 - 12510575 - 125NC2018/11/28Total Barium (Ba)9244569

70 - 130123302.3mg/kg<0.2075 - 12511075 - 1251042018/11/28Total Beryllium (Be)9244569

3018mg/kg<1.02018/11/28Total Boron (B)9244569

70 - 130103300.19mg/kg<0.05075 - 12510575 - 1251032018/11/28Total Cadmium (Cd)9244569

70 - 130116307.0mg/kg<1.075 - 12510575 - 125982018/11/28Total Chromium (Cr)9244569

70 - 130107301.2mg/kg<0.3075 - 12510475 - 1251002018/11/28Total Cobalt (Co)9244569

70 - 130115302.7mg/kg<0.5075 - 12510475 - 125972018/11/28Total Copper (Cu)9244569

70 - 130121404.5mg/kg<0.1075 - 12510275 - 125992018/11/28Total Lead (Pb)9244569

70 - 130108302.7mg/kg<0.2075 - 12510275 - 125NC2018/11/28Total Manganese (Mn)9244569

70 - 13010740NCmg/kg<0.05075 - 12510575 - 1251042018/11/28Total Mercury (Hg)9244569

70 - 1301134010mg/kg<0.1075 - 12510375 - 1251012018/11/28Total Molybdenum (Mo)9244569

70 - 130112301.4mg/kg<0.8075 - 12510375 - 125982018/11/28Total Nickel (Ni)9244569
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3869
Report Date: 2018/11/29

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

30NCmg/kg<0.5075 - 12510375 - 1251002018/11/28Total Selenium (Se)9244569

70 - 130974030mg/kg<0.05075 - 1259975 - 1251002018/11/28Total Silver (Ag)9244569

70 - 130116407.2mg/kg<0.1075 - 12510175 - 125NC2018/11/28Total Strontium (Sr)9244569

70 - 1301154011mg/kg<0.1075 - 12510475 - 125992018/11/28Total Tin (Sn)9244569

407.9mg/kg<1.075 - 12510675 - 125NC2018/11/28Total Titanium (Ti)9244569

30NCmg/kg<0.502018/11/28Total Tungsten (W)9244569

70 - 130112300.98mg/kg<2.075 - 12510375 - 125NC2018/11/28Total Vanadium (V)9244569

70 - 130115300.77mg/kg<1.075 - 12510475 - 125NC2018/11/28Total Zinc (Zn)9244569

97 - 1031002018/11/28Soluble (2:1) pH9244574

50NCug/g<0.05050 - 1407750 - 140852018/11/281-Methylnaphthalene9244642

50NCug/g<0.02050 - 1407750 - 140862018/11/282-Methylnaphthalene9244642

50NCug/g<0.005050 - 1407750 - 140852018/11/28Acenaphthene9244642

50NCug/g<0.005050 - 1407850 - 140852018/11/28Acenaphthylene9244642

50NCug/g<0.004050 - 1407550 - 140832018/11/28Anthracene9244642

50NCug/g<0.02050 - 1407150 - 140772018/11/28Benzo(a)anthracene9244642

50NCug/g<0.02050 - 1407450 - 140802018/11/28Benzo(a)pyrene9244642

50NCug/g<0.02050 - 1407250 - 140802018/11/28Benzo(b&j)fluoranthene9244642

50NCug/g<0.02050 - 1407350 - 140832018/11/28Benzo(b)fluoranthene9244642

50NCug/g<0.05050 - 1408450 - 140922018/11/28Benzo(g,h,i)perylene9244642

50NCug/g<0.02050 - 1407450 - 140752018/11/28Benzo(k)fluoranthene9244642

50NCug/g<0.02050 - 1407150 - 140762018/11/28Chrysene9244642

50NCug/g<0.02050 - 1407950 - 140862018/11/28Dibenz(a,h)anthracene9244642

50NCug/g<0.02050 - 1407750 - 140832018/11/28Fluoranthene9244642

50NCug/g<0.02050 - 1407350 - 140802018/11/28Fluorene9244642

50NCug/g<0.02050 - 1407650 - 140832018/11/28Indeno(1,2,3-cd)pyrene9244642

5019ug/g<0.01050 - 1408050 - 140872018/11/28Naphthalene9244642

50NCug/g<0.01050 - 1407550 - 140822018/11/28Phenanthrene9244642

50NCug/g<0.02050 - 1407650 - 140822018/11/28Pyrene9244642

50NCug/g<0.05050 - 14011950 - 1401192018/11/28Quinoline9244642

40NCmg/kg<10070 - 1308160 - 140862018/11/28EPH (C10-C19)9244663

40NCmg/kg<10070 - 1307960 - 140822018/11/28EPH (C19-C32)9244663
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3869
Report Date: 2018/11/29

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

50NCmg/kg<0.02060 - 1309850 - 1401042018/11/291,1,1,2-tetrachloroethane9244759

50NCmg/kg<0.02060 - 1309750 - 1401012018/11/291,1,1-trichloroethane9244759

50NCmg/kg<0.02060 - 13010250 - 1401112018/11/291,1,2,2-tetrachloroethane9244759

50NCmg/kg<0.02060 - 13010450 - 1401112018/11/291,1,2-trichloroethane9244759

50NCmg/kg<0.02560 - 13010050 - 1401012018/11/291,1-dichloroethane9244759

50NCmg/kg<0.02560 - 1309850 - 140962018/11/291,1-dichloroethene9244759

50NCmg/kg<0.02060 - 13010650 - 1401072018/11/291,2-dibromoethane9244759

50NCmg/kg<0.02060 - 13011150 - 1401132018/11/291,2-dichlorobenzene9244759

50NCmg/kg<0.02060 - 1309850 - 140982018/11/291,2-dichloroethane9244759

50NCmg/kg<0.02060 - 13010650 - 1401092018/11/291,2-dichloropropane9244759

50NCmg/kg<0.08060 - 130     52 (2)50 - 140     47 (2)2018/11/291,3-Butadiene9244759

50NCmg/kg<0.02060 - 13011250 - 1401122018/11/291,3-dichlorobenzene9244759

50NCmg/kg<0.02060 - 13010850 - 1401082018/11/291,4-dichlorobenzene9244759

50NCmg/kg<0.005060 - 13010050 - 140992018/11/29Benzene9244759

mg/kg<0.2060 - 13010550 - 1401092018/11/29Bromobenzene9244759

50NCmg/kg<0.05060 - 13010050 - 1401042018/11/29Bromodichloromethane9244759

50NCmg/kg<0.05060 - 13010050 - 1401072018/11/29Bromoform9244759

50NCmg/kg<0.3060 - 13010050 - 140962018/11/29Bromomethane9244759

50NCmg/kg<0.02060 - 1309950 - 1401032018/11/29Carbon tetrachloride9244759

50NCmg/kg<0.02060 - 13010250 - 1401062018/11/29Chlorobenzene9244759

50NCmg/kg<0.05060 - 13010050 - 1401032018/11/29Chlorodibromomethane9244759

50NCmg/kg<0.1060 - 1308050 - 140742018/11/29Chloroethane9244759

50NCmg/kg<0.02060 - 1309750 - 140982018/11/29Chloroform9244759

50NCmg/kg<0.05060 - 1308750 - 140722018/11/29Chloromethane9244759

50NCmg/kg<0.03060 - 13010050 - 1401012018/11/29cis-1,2-dichloroethene9244759

50NCmg/kg<0.02050 - 14011150 - 1401112018/11/29cis-1,3-dichloropropene9244759

mg/kg<0.2060 - 1309850 - 1401022018/11/29Dibromomethane9244759

mg/kg<0.2060 - 130652018/11/29Dichlorodifluoromethane9244759

50NCmg/kg<0.08060 - 1309750 - 140952018/11/29Dichloromethane9244759

50NCmg/kg<0.01060 - 13011350 - 1401102018/11/29Ethylbenzene9244759

50NCmg/kg<0.04060 - 13011750 - 1401102018/11/29m & p-Xylene9244759
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3869
Report Date: 2018/11/29

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

50NCmg/kg<0.04060 - 13011550 - 1401082018/11/29o-Xylene9244759

50NCmg/kg<0.03060 - 13010250 - 1401152018/11/29Styrene9244759

50NCmg/kg<0.01060 - 13011550 - 1401062018/11/29Tetrachloroethene9244759

50NCmg/kg<0.02060 - 13010750 - 1401052018/11/29Toluene9244759

50NCmg/kg<0.03060 - 1309950 - 140992018/11/29trans-1,2-dichloroethene9244759

50NCmg/kg<0.02050 - 14011550 - 1401102018/11/29trans-1,3-dichloropropene9244759

50NCmg/kg<0.009060 - 1309750 - 1401022018/11/29Trichloroethene9244759

50NCmg/kg<0.2060 - 1309250 - 140952018/11/29Trichlorofluoromethane9244759

50NCmg/kg<1060 - 130812018/11/29VH C6-C109244759

50NCmg/kg<0.04060 - 1307650 - 140762018/11/29Vinyl chloride9244759

50NCmg/kg<0.0402018/11/29Xylenes (Total)9244759

50NCmg/kg<1550 - 140772018/11/28Extractable (MeOH) 2-Butanone (MEK)9245055

50NCmg/kg<0.5050 - 140692018/11/28
Extractable (MeOH) 4-Methyl-2-pentanone
(MIBK)

9245055

(2) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

(1) Method Blank exceeds acceptance limits.  Sample values for Al are >10x the concentration of the method blank and the contamination is considered insignificant.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B8A3869
Report Date: 2018/11/29

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

Jose Cueva, Supervisor, Organics-VOC & HC

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 #: B8A3869
Report Date: 2018/11/29
Maxxam Sample: UV8298

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-16 (1.2)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3869
Report Date: 2018/11/29
Maxxam Sample: UV8300

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-16 (2.4)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3869
Report Date: 2018/11/29
Maxxam Sample: UV8305

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: BH18-17 (0.3)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.

Page 22 of 22
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Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

MAXXAM JOB #: B8A3861
Received: 2018/11/23, 16:25

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2C
Your C.O.C. #: K021472

Report Date: 2018/11/30
Report #: R2658713

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Soil
# Samples Received: 7

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPA 6020b R2 mBBY7SOP-00004 /
BBY7SOP-00001

2018/11/282018/11/282Elements by ICPMS (total)

EPA 6020b R2 mBBY7SOP-00004 /
BBY7SOP-00001

2018/11/292018/11/295Elements by ICPMS (total)

BCMOE BCLM Dec2000 mBBY8SOP-000172018/11/282018/11/277Moisture

BCMOE BCLM Jul2017mBBY8SOP-000222018/11/282018/11/273PAH in Soil by GC/MS (SIM)

BCMOE BCLM Jul2017mBBY8SOP-000222018/11/282018/11/284PAH in Soil by GC/MS (SIM)

Auto CalcBBY WI-000332018/11/29N/A2Total PAH and B(a)P Calculation (1)

Auto CalcBBY WI-000332018/11/30N/A5Total PAH and B(a)P Calculation (1)

BCMOE BCLM Mar2005 mBBY6SOP-000282018/11/282018/11/282pH (2:1 DI Water Extract)

BCMOE BCLM Mar2005 mBBY6SOP-000282018/11/292018/11/295pH (2:1 DI Water Extract)

Auto CalcBBY WI-000332018/11/29N/A2EPH less PAH in Soil By GC/FID (2)

Auto CalcBBY WI-000332018/11/30N/A5EPH less PAH in Soil By GC/FID (2)

BCMOE BCLM Jul 2016BBY8SOP-000292018/11/282018/11/273EPH in Soil by GC/FID

BCMOE BCLM Jul 2016BBY8SOP-000292018/11/282018/11/284EPH in Soil by GC/FID

BCMOE BCLM Sep 2017mBBY8SOP-000402018/11/28N/A2Extra VOCs in Soil - Field Pres. (3)

BCMOE BCLM Sep 2017mBBY8SOP-00009/11/122018/11/29N/A2VOCs, VH, F1, LH  in Soil - Field Pres. (3)

Auto CalcBBY WI-000332018/11/29N/A2Volatile HC-BTEX for Soil (4)

Remarks:
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MAXXAM JOB #: B8A3861
Received: 2018/11/23, 16:25

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2C
Your C.O.C. #: K021472

Report Date: 2018/11/30
Report #: R2658713

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

(1) Total PAHs in Soil include: Quinoline, Naphthalene, 1-Methylnaphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene,
Acridine, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(b&j)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene,
and Benzo(g,h,i)perylene.

Total PAHs in Sediment include:  Naphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene,
Benzo(a)anthracene, Chrysene, Benzo(a)pyrene, and Dibenz(a,h)anthracene.
(2) LEPH = EPH (C10 to C19) - (Naphthalene + Phenanthrene)
HEPH = EPH (C19 to C32) - (Benzo(a)anthracene + Benzo(a)pyrene + Benzo(b)fluoranthene + Benzo(k)fluoranthene + Dibenz(a,h)anthracene + Indeno(1,2,3-cd)pyrene + Pyrene)
(3) The extraction date for VOC, BTEX, VH, or F1 samples that are field preserved with methanol equals the date sampled, unless otherwise stated.
(4) VPH = VH - (Benzene + Toluene + Ethylbenzene + m & p-Xylene + o-Xylene + Styrene)

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager –Environmental Customer Service
Email: gpedersen@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
This report has been generated and distributed using a secure automated process.
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 #: B8A3861
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

PHYSICAL TESTING (SOIL)

RDL = Reportable Detection Limit

92442600.3013261619211814%Moisture

Physical Properties

QC BatchRDLSS18-ASS18-6SS18-5SS18-4SS18-3SS18-2SS18-1UNITS

K021472K021472K021472K021472K021472K021472K021472COC Number

2018/11/23
 12:10

2018/11/23
 12:25

2018/11/23
 12:10

2018/11/23
 11:55

2018/11/23
 11:40

2018/11/23
 11:20

2018/11/23
 11:10

Sampling Date

UV8263UV8262UV8261UV8260UV8259UV8258UV8257Maxxam ID
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Maxxam Job #: B8A3861
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VOLATILE ORGANICS BY GC-MS (SOIL)

RDL = Reportable Detection Limit

92450559997%Extractable (MeOH) D4-1,2-Dichloroethane (sur.)

9245055102103%Extractable (MeOH) 4-Bromofluorobenzene (sur.)

9245055105105%Extractable (MeOH) 1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92450550.50<0.50<0.50mg/kgExtractable (MeOH) 4-Methyl-2-pentanone (MIBK)

924505515<15<15mg/kgExtractable (MeOH) 2-Butanone (MEK)

Volatiles

QC BatchRDLSS18-ASS18-1UNITS

K021472K021472COC Number

2018/11/23
 12:10

2018/11/23
 11:10

Sampling Date

UV8263UV8257Maxxam ID
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Maxxam Job #: B8A3861
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92450401001201109245040100<1009245040100<100mg/kgEPH (C19-C32)

9245040100<100<1009245040100<1009245040100<100mg/kgEPH (C10-C19)

Hydrocarbons

92436101001201009243610100<100mg/kgHEPH (C19-C32 less PAH)

9243610100<100<1009243610100<100mg/kgLEPH (C10-C19 less PAH)

Calculated Parameters

92450240.050<0.050<0.05092450240.050<0.05092450240.050<0.050ug/gBenzo(g,h,i)perylene

92450240.020<0.020<0.02092450240.020<0.02092450240.020<0.020ug/gDibenz(a,h)anthracene

92450240.020<0.020<0.02092450240.020<0.02092450240.020<0.020ug/gIndeno(1,2,3-cd)pyrene

92450240.020<0.020<0.02092450240.020<0.02092450240.0200.023ug/gBenzo(a)pyrene

92450240.020<0.020<0.02092450240.020<0.02092450240.020<0.020ug/gBenzo(k)fluoranthene

92450240.020<0.020<0.02092450240.020<0.02092450240.0200.022ug/gBenzo(b)fluoranthene

92450240.020<0.020<0.02092450240.020<0.02092450240.0200.022ug/gBenzo(b&j)fluoranthene

92450240.020<0.020<0.02092450240.0200.02692450240.0200.030ug/gChrysene

92450240.020<0.020<0.02092450240.020<0.02092450240.0200.021ug/gBenzo(a)anthracene

92450240.020<0.0200.02392450240.0200.05592450240.0200.056ug/gPyrene

92450240.020<0.0200.02092450240.0200.05892450240.0200.058ug/gFluoranthene

92450240.0040<0.00400.005692450240.00400.007692450240.00400.0067ug/gAnthracene

92450240.010<0.0100.01992450240.0100.02992450240.0100.042ug/gPhenanthrene

92450240.020<0.020<0.02092450240.020<0.02092450240.020<0.020ug/gFluorene

92450240.0050<0.0050<0.005092450240.0050<0.005092450240.0050<0.0050ug/gAcenaphthene

92450240.0050<0.0050<0.005092450240.0050<0.005092450240.0050<0.0050ug/gAcenaphthylene

92450240.020<0.020<0.02092450240.020<0.02092450240.020<0.020ug/g2-Methylnaphthalene

92450240.050<0.050<0.05092450240.050<0.05092450240.050<0.050ug/g1-Methylnaphthalene

92450240.010<0.010<0.01092450240.010<0.01092450240.010<0.010ug/gNaphthalene

92450240.050<0.050<0.05092450240.050<0.05092450240.050<0.050ug/gQuinoline

Polycyclic Aromatics

92436050.050<0.0500.06992436050.0500.26ug/gTotal PAH

92436050.050<0.050<0.05092436050.0500.21ug/gHigh Molecular Weight PAH`s

92436050.050<0.050<0.05092436050.050<0.050ug/gLow Molecular Weight PAH`s

Calculated Parameters

QC BatchRDLSS18-3SS18-2QC BatchRDL
SS18-1

Lab-Dup
QC BatchRDLSS18-1UNITS

K021472K021472K021472K021472COC Number

2018/11/23
 11:40

2018/11/23
 11:20

2018/11/23
 11:10

2018/11/23
 11:10

Sampling Date

UV8259UV8258UV8257UV8257Maxxam ID
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Maxxam Job #: B8A3861
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92450408786924504085924504086%O-TERPHENYL (sur.)

92450248381924502480924502482%TERPHENYL-D14 (sur.)

92450247168924502465924502466%D8-NAPHTHALENE (sur.)

92450248078924502475924502476%D8-ACENAPHTHYLENE (sur.)

92450248583924502484924502484%D10-ANTHRACENE (sur.)

Surrogate Recovery (%)

QC BatchRDLSS18-3SS18-2QC BatchRDL
SS18-1

Lab-Dup
QC BatchRDLSS18-1UNITS

K021472K021472K021472K021472COC Number

2018/11/23
 11:40

2018/11/23
 11:20

2018/11/23
 11:10

2018/11/23
 11:10

Sampling Date

UV8259UV8258UV8257UV8257Maxxam ID
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Maxxam Job #: B8A3861
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

RDL = Reportable Detection Limit

924464284924502484924464290924502486%D10-ANTHRACENE (sur.)

Surrogate Recovery (%)

9244663100<10092450402309244663<1009245040140mg/kgEPH (C19-C32)

9244663100<1009245040<1009244663<1009245040<100mg/kgEPH (C10-C19)

Hydrocarbons

9243610100<10092436102309243610<1009243610140mg/kgHEPH (C19-C32 less PAH)

9243610100<1009243610<1009243610<1009243610<100mg/kgLEPH (C10-C19 less PAH)

Calculated Parameters

92446420.050<0.0509245024<0.0509244642<0.0509245024<0.050ug/gBenzo(g,h,i)perylene

92446420.020<0.0209245024<0.0209244642<0.0209245024<0.020ug/gDibenz(a,h)anthracene

92446420.020<0.02092450240.0379244642<0.0209245024<0.020ug/gIndeno(1,2,3-cd)pyrene

92446420.0200.02292450240.0499244642<0.0209245024<0.020ug/gBenzo(a)pyrene

92446420.020<0.02092450240.0229244642<0.0209245024<0.020ug/gBenzo(k)fluoranthene

92446420.020<0.02092450240.0509244642<0.0209245024<0.020ug/gBenzo(b)fluoranthene

92446420.020<0.02092450240.0749244642<0.0209245024<0.020ug/gBenzo(b&j)fluoranthene

92446420.0200.02692450240.0639244642<0.0209245024<0.020ug/gChrysene

92446420.0200.02092450240.0469244642<0.0209245024<0.020ug/gBenzo(a)anthracene

92446420.0200.04992450240.0849244642<0.02092450240.027ug/gPyrene

92446420.0200.05092450240.0929244642<0.02092450240.025ug/gFluoranthene

92446420.00400.005392450240.00939244642<0.004092450240.0079ug/gAnthracene

92446420.0100.02892450240.0539244642<0.01092450240.028ug/gPhenanthrene

92446420.020<0.0209245024<0.0209244642<0.0209245024<0.020ug/gFluorene

92446420.0050<0.00509245024<0.00509244642<0.00509245024<0.0050ug/gAcenaphthene

92446420.0050<0.00509245024<0.00509244642<0.00509245024<0.0050ug/gAcenaphthylene

92446420.020<0.0209245024<0.0209244642<0.0209245024<0.020ug/g2-Methylnaphthalene

92446420.050<0.0509245024<0.0509244642<0.0509245024<0.050ug/g1-Methylnaphthalene

92446420.010<0.0109245024<0.0109244642<0.0109245024<0.010ug/gNaphthalene

92446420.050<0.0509245024<0.0509244642<0.0509245024<0.050ug/gQuinoline

Polycyclic Aromatics

92436050.0500.2092436050.539243605<0.05092436050.087ug/gTotal PAH

92436050.0500.1792436050.479243605<0.05092436050.052ug/gHigh Molecular Weight PAH`s

92436050.050<0.05092436050.0639243605<0.0509243605<0.050ug/gLow Molecular Weight PAH`s

Calculated Parameters

QC BatchRDLSS18-AQC BatchSS18-6QC BatchSS18-5QC BatchSS18-4UNITS

K021472K021472K021472K021472COC Number

2018/11/23
 12:10

2018/11/23
 12:25

2018/11/23
 12:10

2018/11/23
 11:55

Sampling Date

UV8263UV8262UV8261UV8260Maxxam ID
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Maxxam Job #: B8A3861
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

RDL = Reportable Detection Limit

924466388924504088924466389924504088%O-TERPHENYL (sur.)

924464280924502482924464282924502483%TERPHENYL-D14 (sur.)

924464272924502470924464273924502472%D8-NAPHTHALENE (sur.)

924464278924502479924464277924502481%D8-ACENAPHTHYLENE (sur.)

QC BatchRDLSS18-AQC BatchSS18-6QC BatchSS18-5QC BatchSS18-4UNITS

K021472K021472K021472K021472COC Number

2018/11/23
 12:10

2018/11/23
 12:25

2018/11/23
 12:10

2018/11/23
 11:55

Sampling Date

UV8263UV8262UV8261UV8260Maxxam ID
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Maxxam Job #: B8A3861
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR/CCME METALS IN SOIL WITH HG (SOIL)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92459981.070.351.392445691.050.892445691.050.4mg/kgTotal Zinc (Zn)

92459982.040.336.392445692.050.692445692.051.1mg/kgTotal Vanadium (V)

92459980.50<0.50<0.5092445690.50<0.5092445690.50<0.50mg/kgTotal Tungsten (W)

92459981.069162292445691.086392445691.0933mg/kgTotal Titanium (Ti)

92459980.100.630.5792445690.100.9292445690.101.03mg/kgTotal Tin (Sn)

92459980.1031.727.392445690.1066.192445690.1071.1mg/kgTotal Strontium (Sr)

92459980.0500.068<0.05092445690.0500.06892445690.050<0.050mg/kgTotal Silver (Ag)

92459980.50<0.50<0.5092445690.50<0.5092445690.50<0.50mg/kgTotal Selenium (Se)

92459980.8030.826.492445690.8013.392445690.8013.5mg/kgTotal Nickel (Ni)

92459980.100.400.4292445690.100.4092445690.100.36mg/kgTotal Molybdenum (Mo)

92459980.050<0.050<0.05092445690.050<0.05092445690.050<0.050mg/kgTotal Mercury (Hg)

92459980.2035330792445690.2034892445690.20339mg/kgTotal Manganese (Mn)

92459980.106.654.7892445690.108.8092445690.109.20mg/kgTotal Lead (Pb)

92459980.5024.717.392445690.5021.492445690.5022.0mg/kgTotal Copper (Cu)

92459980.307.306.5192445690.307.1492445690.307.05mg/kgTotal Cobalt (Co)

92459981.028.424.392445691.017.792445691.019.0mg/kgTotal Chromium (Cr)

92459980.0500.2290.15292445690.0500.10692445690.0500.106mg/kgTotal Cadmium (Cd)

92459981.04.22.792445691.02.092445691.02.3mg/kgTotal Boron (B)

92459980.20<0.20<0.2092445690.200.2492445690.200.23mg/kgTotal Beryllium (Be)

92459980.1049.149.192445690.1082.092445690.1080.4mg/kgTotal Barium (Ba)

92459980.503.532.6492445690.503.2192445690.503.20mg/kgTotal Arsenic (As)

92459980.100.410.2992445690.100.3792445690.100.39mg/kgTotal Antimony (Sb)

924599810083107930924456910015000924456910016300mg/kgTotal Aluminum (Al)

Total Metals by ICPMS

9245999N/A6.346.509244574N/A9.89pHSoluble (2:1) pH

Physical Properties

QC BatchRDLSS18-3SS18-2QC BatchRDL
SS18-1

Lab-Dup
QC BatchRDLSS18-1UNITS

K021472K021472K021472K021472COC Number

2018/11/23
 11:40

2018/11/23
 11:20

2018/11/23
 11:10

2018/11/23
 11:10

Sampling Date

UV8259UV8258UV8257UV8257Maxxam ID
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Maxxam Job #: B8A3861
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR/CCME METALS IN SOIL WITH HG (SOIL)

N/A = Not Applicable

RDL = Reportable Detection Limit

92445691.058.4924599881.375.667.5mg/kgTotal Zinc (Zn)

92445692.052.1924599841.644.947.9mg/kgTotal Vanadium (V)

92445690.50<0.509245998<0.50<0.50<0.50mg/kgTotal Tungsten (W)

92445691.09429245998725785831mg/kgTotal Titanium (Ti)

92445690.101.0192459982.300.690.72mg/kgTotal Tin (Sn)

92445690.1068.0924599845.835.534.3mg/kgTotal Strontium (Sr)

92445690.050<0.05092459980.0720.0670.063mg/kgTotal Silver (Ag)

92445690.50<0.509245998<0.50<0.50<0.50mg/kgTotal Selenium (Se)

92445690.8013.9924599821.932.425.8mg/kgTotal Nickel (Ni)

92445690.100.5292459980.790.510.47mg/kgTotal Molybdenum (Mo)

92445690.050<0.05092459980.053<0.050<0.050mg/kgTotal Mercury (Hg)

92445690.203389245998325360372mg/kgTotal Manganese (Mn)

92445690.108.44924599823.37.609.01mg/kgTotal Lead (Pb)

92445690.5021.2924599827.725.026.4mg/kgTotal Copper (Cu)

92445690.306.7792459986.778.187.59mg/kgTotal Cobalt (Co)

92445691.022.6924599824.534.728.0mg/kgTotal Chromium (Cr)

92445690.0500.12392459980.2400.1970.190mg/kgTotal Cadmium (Cd)

92445691.02.392459983.03.53.2mg/kgTotal Boron (B)

92445690.200.2292459980.20<0.20<0.20mg/kgTotal Beryllium (Be)

92445690.1079.1924599877.664.962.9mg/kgTotal Barium (Ba)

92445690.503.1492459983.905.214.25mg/kgTotal Arsenic (As)

92445690.100.3992459980.510.420.36mg/kgTotal Antimony (Sb)

924456910015700924599811600931011100mg/kgTotal Aluminum (Al)

Total Metals by ICPMS

9244574N/A10.092459995.956.326.40pHSoluble (2:1) pH

Physical Properties

QC BatchRDLSS18-AQC BatchSS18-6SS18-5SS18-4UNITS

K021472K021472K021472K021472COC Number

2018/11/23
 12:10

2018/11/23
 12:25

2018/11/23
 12:10

2018/11/23
 11:55

Sampling Date

UV8263UV8262UV8261UV8260Maxxam ID
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Maxxam Job #: B8A3861
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR VOC + VPH IN SOIL - FIELD PRESERVED (SOIL)

RDL = Reportable Detection Limit

92447590.080<0.080<0.080mg/kgDichloromethane

92447590.20<0.20<0.20mg/kgDichlorodifluoromethane

92447590.20<0.20<0.20mg/kgDibromomethane

92447590.020<0.020<0.020mg/kgcis-1,3-dichloropropene

92447590.030<0.030<0.030mg/kgcis-1,2-dichloroethene

92447590.050<0.050<0.050mg/kgChloromethane

92447590.020<0.020<0.020mg/kgChloroform

92447590.10<0.10<0.10mg/kgChloroethane

92447590.050<0.050<0.050mg/kgChlorodibromomethane

92447590.020<0.020<0.020mg/kgChlorobenzene

92447590.020<0.020<0.020mg/kgCarbon tetrachloride

92447590.30<0.30<0.30mg/kgBromomethane

92447590.050<0.050<0.050mg/kgBromoform

92447590.050<0.050<0.050mg/kgBromodichloromethane

92447590.20<0.20<0.20mg/kgBromobenzene

92447590.0050<0.0050<0.0050mg/kgBenzene

92447590.020<0.020<0.020mg/kg1,4-dichlorobenzene

92447590.020<0.020<0.020mg/kg1,3-dichlorobenzene

92447590.080<0.080<0.080mg/kg1,3-Butadiene

92447590.020<0.020<0.020mg/kg1,2-dichloropropane

92447590.020<0.020<0.020mg/kg1,2-dichloroethane

92447590.020<0.020<0.020mg/kg1,2-dichlorobenzene

92447590.020<0.020<0.020mg/kg1,2-dibromoethane

92447590.025<0.025<0.025mg/kg1,1-dichloroethene

92447590.025<0.025<0.025mg/kg1,1-dichloroethane

92447590.020<0.020<0.020mg/kg1,1,2-trichloroethane

92447590.020<0.020<0.020mg/kg1,1,2,2-tetrachloroethane

92447590.020<0.020<0.020mg/kg1,1,1-trichloroethane

92447590.020<0.020<0.020mg/kg1,1,1,2-tetrachloroethane

924475910<10<10mg/kgVH C6-C10

Volatiles

924361510<10<10mg/kgVPH (VH6 to 10 - BTEX)

Calculated Parameters

QC BatchRDLSS18-ASS18-1UNITS

K021472K021472COC Number

2018/11/23
 12:10

2018/11/23
 11:10

Sampling Date

UV8263UV8257Maxxam ID
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Maxxam Job #: B8A3861
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR VOC + VPH IN SOIL - FIELD PRESERVED (SOIL)

RDL = Reportable Detection Limit

92447598384%D4-1,2-Dichloroethane (sur.)

92447598891%D10-ETHYLBENZENE (sur.)

92447598582%4-Bromofluorobenzene (sur.)

924475910099%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92447590.040<0.040<0.040mg/kgXylenes (Total)

92447590.040<0.040<0.040mg/kgo-Xylene

92447590.040<0.040<0.040mg/kgm & p-Xylene

92447590.040<0.040<0.040mg/kgVinyl chloride

92447590.20<0.20<0.20mg/kgTrichlorofluoromethane

92447590.0090<0.0090<0.0090mg/kgTrichloroethene

92447590.020<0.020<0.020mg/kgtrans-1,3-dichloropropene

92447590.030<0.030<0.030mg/kgtrans-1,2-dichloroethene

92447590.020<0.020<0.020mg/kgToluene

92447590.010<0.010<0.010mg/kgTetrachloroethene

92447590.030<0.030<0.030mg/kgStyrene

92447590.010<0.010<0.010mg/kgEthylbenzene

QC BatchRDLSS18-ASS18-1UNITS

K021472K021472COC Number

2018/11/23
 12:10

2018/11/23
 11:10

Sampling Date

UV8263UV8257Maxxam ID
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Maxxam Job #: B8A3861
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

9.3°CPackage 1

Change Request (2018/11/28): Metals analysis added for Samples SS18-2, SS18-3, SS18-4, SS18-5 and SS18-6 as per Nicole MacDonald.

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A3861
Report Date: 2018/11/30

QUALITY ASSURANCE REPORT

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

%7150 - 1407350 - 140812018/11/28D10-ANTHRACENE (sur.)9244642

%6550 - 1407450 - 140792018/11/28D8-ACENAPHTHYLENE (sur.)9244642

%6250 - 1406950 - 140722018/11/28D8-NAPHTHALENE (sur.)9244642

%6950 - 1407550 - 140812018/11/28TERPHENYL-D14 (sur.)9244642

%8660 - 1406760 - 140702018/11/28O-TERPHENYL (sur.)9244663

%10050 - 1409950 - 140992018/11/291,4-Difluorobenzene (sur.)9244759

%9650 - 1409650 - 1401002018/11/294-Bromofluorobenzene (sur.)9244759

%10250 - 1408450 - 1401062018/11/29D10-ETHYLBENZENE (sur.)9244759

%9550 - 1409650 - 1401062018/11/29D4-1,2-Dichloroethane (sur.)9244759

%9050 - 1408550 - 140802018/11/28D10-ANTHRACENE (sur.)9245024

%8250 - 1407750 - 140772018/11/28D8-ACENAPHTHYLENE (sur.)9245024

%7350 - 1406650 - 140692018/11/28D8-NAPHTHALENE (sur.)9245024

%8550 - 1408250 - 140792018/11/28TERPHENYL-D14 (sur.)9245024

%8760 - 1406860 - 140682018/11/28O-TERPHENYL (sur.)9245040

%10650 - 1401252018/11/28Extractable (MeOH) 1,4-Difluorobenzene (sur.)9245055

%10250 - 1401022018/11/28
Extractable (MeOH) 4-Bromofluorobenzene
(sur.)

9245055

%10150 - 140892018/11/28
Extractable (MeOH) D4-1,2-Dichloroethane
(sur.)

9245055

201.7%<0.302018/11/28Moisture9244260

70 - 130110408.1mg/kg
118, RDL=100

(1)
2018/11/28Total Aluminum (Al)9244569

70 - 130119306.2mg/kg<0.1075 - 12510175 - 125922018/11/28Total Antimony (Sb)9244569

70 - 130101300.34mg/kg<0.5075 - 12510175 - 125992018/11/28Total Arsenic (As)9244569

70 - 130107401.9mg/kg<0.1075 - 12510575 - 125NC2018/11/28Total Barium (Ba)9244569

70 - 130123302.3mg/kg<0.2075 - 12511075 - 1251042018/11/28Total Beryllium (Be)9244569

3018mg/kg<1.02018/11/28Total Boron (B)9244569

70 - 130103300.19mg/kg<0.05075 - 12510575 - 1251032018/11/28Total Cadmium (Cd)9244569

70 - 130116307.0mg/kg<1.075 - 12510575 - 125982018/11/28Total Chromium (Cr)9244569

70 - 130107301.2mg/kg<0.3075 - 12510475 - 1251002018/11/28Total Cobalt (Co)9244569

70 - 130115302.7mg/kg<0.5075 - 12510475 - 125972018/11/28Total Copper (Cu)9244569
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A3861
Report Date: 2018/11/30

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

70 - 130121404.5mg/kg<0.1075 - 12510275 - 125992018/11/28Total Lead (Pb)9244569

70 - 130108302.7mg/kg<0.2075 - 12510275 - 125NC2018/11/28Total Manganese (Mn)9244569

70 - 13010740NCmg/kg<0.05075 - 12510575 - 1251042018/11/28Total Mercury (Hg)9244569

70 - 1301134010mg/kg<0.1075 - 12510375 - 1251012018/11/28Total Molybdenum (Mo)9244569

70 - 130112301.4mg/kg<0.8075 - 12510375 - 125982018/11/28Total Nickel (Ni)9244569

30NCmg/kg<0.5075 - 12510375 - 1251002018/11/28Total Selenium (Se)9244569

70 - 130974030mg/kg<0.05075 - 1259975 - 1251002018/11/28Total Silver (Ag)9244569

70 - 130116407.2mg/kg<0.1075 - 12510175 - 125NC2018/11/28Total Strontium (Sr)9244569

70 - 1301154011mg/kg<0.1075 - 12510475 - 125992018/11/28Total Tin (Sn)9244569

407.9mg/kg<1.075 - 12510675 - 125NC2018/11/28Total Titanium (Ti)9244569

30NCmg/kg<0.502018/11/28Total Tungsten (W)9244569

70 - 130112300.98mg/kg<2.075 - 12510375 - 125NC2018/11/28Total Vanadium (V)9244569

70 - 130115300.77mg/kg<1.075 - 12510475 - 125NC2018/11/28Total Zinc (Zn)9244569

97 - 1031002018/11/28Soluble (2:1) pH9244574

50NCug/g<0.05050 - 1407750 - 140852018/11/281-Methylnaphthalene9244642

50NCug/g<0.02050 - 1407750 - 140862018/11/282-Methylnaphthalene9244642

50NCug/g<0.005050 - 1407750 - 140852018/11/28Acenaphthene9244642

50NCug/g<0.005050 - 1407850 - 140852018/11/28Acenaphthylene9244642

50NCug/g<0.004050 - 1407550 - 140832018/11/28Anthracene9244642

50NCug/g<0.02050 - 1407150 - 140772018/11/28Benzo(a)anthracene9244642

50NCug/g<0.02050 - 1407450 - 140802018/11/28Benzo(a)pyrene9244642

50NCug/g<0.02050 - 1407250 - 140802018/11/28Benzo(b&j)fluoranthene9244642

50NCug/g<0.02050 - 1407350 - 140832018/11/28Benzo(b)fluoranthene9244642

50NCug/g<0.05050 - 1408450 - 140922018/11/28Benzo(g,h,i)perylene9244642

50NCug/g<0.02050 - 1407450 - 140752018/11/28Benzo(k)fluoranthene9244642

50NCug/g<0.02050 - 1407150 - 140762018/11/28Chrysene9244642

50NCug/g<0.02050 - 1407950 - 140862018/11/28Dibenz(a,h)anthracene9244642

50NCug/g<0.02050 - 1407750 - 140832018/11/28Fluoranthene9244642

50NCug/g<0.02050 - 1407350 - 140802018/11/28Fluorene9244642

50NCug/g<0.02050 - 1407650 - 140832018/11/28Indeno(1,2,3-cd)pyrene9244642

5019ug/g<0.01050 - 1408050 - 140872018/11/28Naphthalene9244642
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A3861
Report Date: 2018/11/30

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

50NCug/g<0.01050 - 1407550 - 140822018/11/28Phenanthrene9244642

50NCug/g<0.02050 - 1407650 - 140822018/11/28Pyrene9244642

50NCug/g<0.05050 - 14011950 - 1401192018/11/28Quinoline9244642

40NCmg/kg<10070 - 1308160 - 140862018/11/28EPH (C10-C19)9244663

40NCmg/kg<10070 - 1307960 - 140822018/11/28EPH (C19-C32)9244663

50NCmg/kg<0.02060 - 1309850 - 1401042018/11/291,1,1,2-tetrachloroethane9244759

50NCmg/kg<0.02060 - 1309750 - 1401012018/11/291,1,1-trichloroethane9244759

50NCmg/kg<0.02060 - 13010250 - 1401112018/11/291,1,2,2-tetrachloroethane9244759

50NCmg/kg<0.02060 - 13010450 - 1401112018/11/291,1,2-trichloroethane9244759

50NCmg/kg<0.02560 - 13010050 - 1401012018/11/291,1-dichloroethane9244759

50NCmg/kg<0.02560 - 1309850 - 140962018/11/291,1-dichloroethene9244759

50NCmg/kg<0.02060 - 13010650 - 1401072018/11/291,2-dibromoethane9244759

50NCmg/kg<0.02060 - 13011150 - 1401132018/11/291,2-dichlorobenzene9244759

50NCmg/kg<0.02060 - 1309850 - 140982018/11/291,2-dichloroethane9244759

50NCmg/kg<0.02060 - 13010650 - 1401092018/11/291,2-dichloropropane9244759

50NCmg/kg<0.08060 - 130     52 (2)50 - 140     47 (2)2018/11/291,3-Butadiene9244759

50NCmg/kg<0.02060 - 13011250 - 1401122018/11/291,3-dichlorobenzene9244759

50NCmg/kg<0.02060 - 13010850 - 1401082018/11/291,4-dichlorobenzene9244759

50NCmg/kg<0.005060 - 13010050 - 140992018/11/29Benzene9244759

mg/kg<0.2060 - 13010550 - 1401092018/11/29Bromobenzene9244759

50NCmg/kg<0.05060 - 13010050 - 1401042018/11/29Bromodichloromethane9244759

50NCmg/kg<0.05060 - 13010050 - 1401072018/11/29Bromoform9244759

50NCmg/kg<0.3060 - 13010050 - 140962018/11/29Bromomethane9244759

50NCmg/kg<0.02060 - 1309950 - 1401032018/11/29Carbon tetrachloride9244759

50NCmg/kg<0.02060 - 13010250 - 1401062018/11/29Chlorobenzene9244759

50NCmg/kg<0.05060 - 13010050 - 1401032018/11/29Chlorodibromomethane9244759

50NCmg/kg<0.1060 - 1308050 - 140742018/11/29Chloroethane9244759

50NCmg/kg<0.02060 - 1309750 - 140982018/11/29Chloroform9244759

50NCmg/kg<0.05060 - 1308750 - 140722018/11/29Chloromethane9244759

50NCmg/kg<0.03060 - 13010050 - 1401012018/11/29cis-1,2-dichloroethene9244759

50NCmg/kg<0.02050 - 14011150 - 1401112018/11/29cis-1,3-dichloropropene9244759
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A3861
Report Date: 2018/11/30

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

mg/kg<0.2060 - 1309850 - 1401022018/11/29Dibromomethane9244759

mg/kg<0.2060 - 130652018/11/29Dichlorodifluoromethane9244759

50NCmg/kg<0.08060 - 1309750 - 140952018/11/29Dichloromethane9244759

50NCmg/kg<0.01060 - 13011350 - 1401102018/11/29Ethylbenzene9244759

50NCmg/kg<0.04060 - 13011750 - 1401102018/11/29m & p-Xylene9244759

50NCmg/kg<0.04060 - 13011550 - 1401082018/11/29o-Xylene9244759

50NCmg/kg<0.03060 - 13010250 - 1401152018/11/29Styrene9244759

50NCmg/kg<0.01060 - 13011550 - 1401062018/11/29Tetrachloroethene9244759

50NCmg/kg<0.02060 - 13010750 - 1401052018/11/29Toluene9244759

50NCmg/kg<0.03060 - 1309950 - 140992018/11/29trans-1,2-dichloroethene9244759

50NCmg/kg<0.02050 - 14011550 - 1401102018/11/29trans-1,3-dichloropropene9244759

50NCmg/kg<0.009060 - 1309750 - 1401022018/11/29Trichloroethene9244759

50NCmg/kg<0.2060 - 1309250 - 140952018/11/29Trichlorofluoromethane9244759

50NCmg/kg<1060 - 130812018/11/29VH C6-C109244759

50NCmg/kg<0.04060 - 1307650 - 140762018/11/29Vinyl chloride9244759

50NCmg/kg<0.0402018/11/29Xylenes (Total)9244759

50NCug/g<0.05050 - 1408550 - 140802018/11/281-Methylnaphthalene9245024

50NCug/g<0.02050 - 1408450 - 140802018/11/282-Methylnaphthalene9245024

50NCug/g<0.005050 - 1408350 - 140792018/11/28Acenaphthene9245024

50NCug/g<0.005050 - 1408250 - 140792018/11/28Acenaphthylene9245024

5013ug/g<0.004050 - 1408650 - 140792018/11/28Anthracene9245024

506.7ug/g<0.02050 - 1408450 - 140772018/11/28Benzo(a)anthracene9245024

5013ug/g<0.02050 - 1408250 - 140772018/11/28Benzo(a)pyrene9245024

509.9ug/g<0.02050 - 1408650 - 140782018/11/28Benzo(b&j)fluoranthene9245024

509.9ug/g<0.02050 - 1408850 - 140812018/11/28Benzo(b)fluoranthene9245024

50NCug/g<0.05050 - 1408950 - 140852018/11/28Benzo(g,h,i)perylene9245024

50NCug/g<0.02050 - 1408750 - 140802018/11/28Benzo(k)fluoranthene9245024

5012ug/g<0.02050 - 1408350 - 140742018/11/28Chrysene9245024

50NCug/g<0.02050 - 1408750 - 140862018/11/28Dibenz(a,h)anthracene9245024

500.40ug/g<0.02050 - 1408550 - 140792018/11/28Fluoranthene9245024

50NCug/g<0.02050 - 1408150 - 140792018/11/28Fluorene9245024
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A3861
Report Date: 2018/11/30

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

50NCug/g<0.02050 - 1408250 - 140782018/11/28Indeno(1,2,3-cd)pyrene9245024

50NCug/g<0.01050 - 1408550 - 140802018/11/28Naphthalene9245024

5037ug/g<0.01050 - 1407950 - 140752018/11/28Phenanthrene9245024

501.7ug/g<0.02050 - 1408350 - 140782018/11/28Pyrene9245024

50NCug/g<0.05050 - 14011250 - 1401102018/11/28Quinoline9245024

40NCmg/kg<10070 - 1308260 - 140832018/11/28EPH (C10-C19)9245040

40NCmg/kg<10070 - 1308160 - 140812018/11/28EPH (C19-C32)9245040

50NCmg/kg<1550 - 140772018/11/28Extractable (MeOH) 2-Butanone (MEK)9245055

50NCmg/kg<0.5050 - 140692018/11/28
Extractable (MeOH) 4-Methyl-2-pentanone
(MIBK)

9245055

70 - 130107mg/kg<1002018/11/29Total Aluminum (Al)9245998

70 - 130119mg/kg<0.1075 - 12510275 - 125912018/11/29Total Antimony (Sb)9245998

70 - 13099mg/kg<0.5075 - 12510375 - 125922018/11/29Total Arsenic (As)9245998

70 - 130112mg/kg<0.1075 - 12511175 - 125NC2018/11/29Total Barium (Ba)9245998

70 - 130117mg/kg<0.2075 - 12510675 - 125962018/11/29Total Beryllium (Be)9245998

mg/kg<1.02018/11/29Total Boron (B)9245998

70 - 130113mg/kg<0.05075 - 12510675 - 1251072018/11/29Total Cadmium (Cd)9245998

70 - 130113mg/kg<1.075 - 12510975 - 125992018/11/29Total Chromium (Cr)9245998

70 - 130109mg/kg<0.3075 - 12510775 - 125962018/11/29Total Cobalt (Co)9245998

70 - 130120mg/kg<0.5075 - 12510875 - 125NC2018/11/29Total Copper (Cu)9245998

70 - 130118mg/kg<0.1075 - 12510775 - 1251052018/11/29Total Lead (Pb)9245998

70 - 130110mg/kg<0.2075 - 12510775 - 125NC2018/11/29Total Manganese (Mn)9245998

70 - 130110mg/kg<0.05075 - 12510975 - 1251132018/11/29Total Mercury (Hg)9245998

70 - 130116mg/kg<0.1075 - 12510575 - 1251012018/11/29Total Molybdenum (Mo)9245998

70 - 130115mg/kg<0.8075 - 12510675 - 125992018/11/29Total Nickel (Ni)9245998

mg/kg<0.5075 - 12510275 - 125982018/11/29Total Selenium (Se)9245998

70 - 130     133 (3)mg/kg<0.05075 - 12510775 - 1251122018/11/29Total Silver (Ag)9245998

70 - 130118mg/kg<0.1075 - 12510575 - 1251082018/11/29Total Strontium (Sr)9245998

70 - 130110mg/kg<0.1075 - 12510775 - 1251062018/11/29Total Tin (Sn)9245998

mg/kg<1.075 - 12511375 - 125NC2018/11/29Total Titanium (Ti)9245998

mg/kg<0.502018/11/29Total Tungsten (W)9245998
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A3861
Report Date: 2018/11/30

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

70 - 130115300.84mg/kg<2.075 - 12510775 - 125NC2018/11/29Total Vanadium (V)9245998

70 - 130115mg/kg<1.075 - 12510875 - 125NC2018/11/29Total Zinc (Zn)9245998

200.8997 - 1031002018/11/29Soluble (2:1) pH9245999

(3) Reference Material exceeds acceptance criteria for Ag. 10% of analytes failure in multielement scan is allowed.

(2) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

(1) Method Blank exceeds acceptance limits.  Sample values for Al are >10x the concentration of the method blank and the contamination is considered insignificant.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B8A3861
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

Jose Cueva, Supervisor, Organics-VOC & HC

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 #: B8A3861
Report Date: 2018/11/30
Maxxam Sample: UV8257

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: SS18-1

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3861
Report Date: 2018/11/30
Maxxam Sample: UV8257  Lab-Dup

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: SS18-1

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3861
Report Date: 2018/11/30
Maxxam Sample: UV8258

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: SS18-2

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3861
Report Date: 2018/11/30
Maxxam Sample: UV8259

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: SS18-3

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3861
Report Date: 2018/11/30
Maxxam Sample: UV8260

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: SS18-4

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3861
Report Date: 2018/11/30
Maxxam Sample: UV8261

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: SS18-5

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3861
Report Date: 2018/11/30
Maxxam Sample: UV8262

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: SS18-6

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.

Page 29 of 30
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Maxxam Job #: B8A3861
Report Date: 2018/11/30
Maxxam Sample: UV8263

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: SS18-A

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.

Page 30 of 30
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Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

MAXXAM JOB #: B8A2725
Received: 2018/11/21, 18:20

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 13639-2D
Your C.O.C. #: K021463, K021464, K021466

Report Date: 2018/12/07
Report #: R2661209
Version: 2 - Revision

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Soil
# Samples Received: 10

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

BCMOE BCLM Jul 2017BBY8SOP-00010/11/122018/11/23N/A1BTEX/MTBE LH VH F1 in Soil - Field Pres. (1)

EPA 6020b R2 mBBY7SOP-00004 /
BBY7SOP-00001

2018/11/232018/11/235Elements by ICPMS (total)

EPA 6020b R2 mBBY7SOP-00004 /
BBY7SOP-00001

2018/12/052018/12/052Elements by ICPMS (total)

BCMOE BCLM Dec2000 mBBY8SOP-000172018/11/232018/11/228Moisture

BCMOE BCLM Jul2017mBBY8SOP-000222018/11/232018/11/221PAH in Soil by GC/MS (SIM)

BCMOE BCLM Jul2017mBBY8SOP-000222018/11/252018/11/227PAH in Soil by GC/MS (SIM)

Auto CalcBBY WI-000332018/11/23N/A1Total PAH and B(a)P Calculation (2)

Auto CalcBBY WI-000332018/11/26N/A7Total PAH and B(a)P Calculation (2)

BCMOE BCLM Mar2005 mBBY6SOP-000282018/11/232018/11/235pH (2:1 DI Water Extract)

BCMOE BCLM Mar2005 mBBY6SOP-000282018/12/052018/12/052pH (2:1 DI Water Extract)

Auto CalcBBY WI-000332018/11/23N/A1EPH less PAH in Soil By GC/FID (3)

Auto CalcBBY WI-000332018/11/26N/A7EPH less PAH in Soil By GC/FID (3)

BCMOE BCLM Jul 2016BBY8SOP-000292018/11/232018/11/228EPH in Soil by GC/FID

BCMOE BCLM Sep 2017mBBY8SOP-000402018/11/23N/A4Extra VOCs in Soil - Field Pres. (1)

BCMOE BCLM Sep 2017mBBY8SOP-00009/11/122018/11/24N/A4VOCs, VH, F1, LH  in Soil - Field Pres. (1)

Auto CalcBBY WI-000332018/11/24N/A1Volatile HC-BTEX for Soil (4)

Auto CalcBBY WI-000332018/11/26N/A4Volatile HC-BTEX for Soil (4)

Remarks:
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MAXXAM JOB #: B8A2725
Received: 2018/11/21, 18:20

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 13639-2D
Your C.O.C. #: K021463, K021464, K021466

Report Date: 2018/12/07
Report #: R2661209
Version: 2 - Revision

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

(1) The extraction date for VOC, BTEX, VH, or F1 samples that are field preserved with methanol equals the date sampled, unless otherwise stated.
(2) Total PAHs in Soil include: Quinoline, Naphthalene, 1-Methylnaphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene,
Acridine, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(b&j)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene,
and Benzo(g,h,i)perylene.

Total PAHs in Sediment include:  Naphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene,
Benzo(a)anthracene, Chrysene, Benzo(a)pyrene, and Dibenz(a,h)anthracene.
(3) LEPH = EPH (C10 to C19) - (Naphthalene + Phenanthrene)
HEPH = EPH (C19 to C32) - (Benzo(a)anthracene + Benzo(a)pyrene + Benzo(b)fluoranthene + Benzo(k)fluoranthene + Dibenz(a,h)anthracene + Indeno(1,2,3-cd)pyrene + Pyrene)
(4) VPH = VH - (Benzene + Toluene + Ethylbenzene + m & p-Xylene + o-Xylene + Styrene)

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager –Environmental Customer Service
Email: gpedersen@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
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. 

Total Cover Pages : 2
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Maxxam Job #: B8A2725
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

PHYSICAL TESTING (SOIL)

RDL = Reportable Detection Limit

92390130.308.811%Moisture

Physical Properties

QC BatchRDLMW18-9 (4.5)MW18-9 (0.3)UNITS

K021466K021464COC Number

2018/11/21
 14:40

2018/11/21
 14:00

Sampling Date

UV1900UV1895Maxxam ID

RDL = Reportable Detection Limit

92390130.301119329.99.99.8%Moisture

Physical Properties

QC BatchRDLMW18-5 (2.8)MW18-5 (0.5)MW18-EBH18-4 (0.2)MW18-2 (2.1)BH18-1 (0.1)UNITS

K021464K021464K021464K021464K021463K021463COC Number

2018/11/21
 13:00

2018/11/21
 12:40

2018/11/21
 12:40

2018/11/21
 10:10

2018/11/21
 08:15

2018/11/21
 08:00

Sampling Date

UV1894UV1891UV1890UV1888UV1876UV1873Maxxam ID
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Maxxam Job #: B8A2725
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

VOLATILE ORGANICS BY GC-MS (SOIL)

RDL = Reportable Detection Limit

9239625104103104104%Extractable (MeOH) D4-1,2-Dichloroethane (sur.)

9239625103103103101%Extractable (MeOH) 4-Bromofluorobenzene (sur.)

9239625101102102102%Extractable (MeOH) 1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92396250.50<0.50<0.50<0.50<0.50mg/kgExtractable (MeOH) 4-Methyl-2-pentanone (MIBK)

923962515<15<15<15<15mg/kgExtractable (MeOH) 2-Butanone (MEK)

Volatiles

QC BatchRDLMW18-9 (4.5)MW18-5 (2.8)BH18-4 (0.2)MW18-2 (2.1)UNITS

K021466K021464K021464K021463COC Number

2018/11/21
 14:40

2018/11/21
 13:00

2018/11/21
 10:10

2018/11/21
 08:15

Sampling Date

UV1900UV1894UV1888UV1876Maxxam ID
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Maxxam Job #: B8A2725
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR BTEX/VPH IN SOIL - FIELD PRESERVED (SOIL)

RDL = Reportable Detection Limit

9239544118%D4-1,2-Dichloroethane (sur.)

9239544104%D10-ETHYLBENZENE (sur.)

923954496%4-Bromofluorobenzene (sur.)

9239544103%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

923954410<10mg/kgVH C6-C10

92395440.040<0.040mg/kgXylenes (Total)

92395440.030<0.030mg/kgStyrene

92395440.040<0.040mg/kgo-Xylene

92395440.040<0.040mg/kgm & p-Xylene

92395440.010<0.010mg/kgEthylbenzene

92395440.020<0.020mg/kgToluene

92395440.0050<0.0050mg/kgBenzene

92395440.10<0.10mg/kgMethyl-tert-butylether (MTBE)

Volatiles

923801310<10mg/kgVPH (VH6 to 10 - BTEX)

Calculated Parameters

QC BatchRDLBH18-1 (0.1)UNITS

K021463COC Number

2018/11/21
 08:00

Sampling Date

UV1873Maxxam ID
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Maxxam Job #: B8A2725
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

9239152100<10092391521008809239152100810mg/kgEPH (C19-C32)

9239152100<1009239152100<1009239152100<100mg/kgEPH (C10-C19)

Hydrocarbons

9238012100<1009238012100810mg/kgHEPH (C19-C32 less PAH)

9238012100<1009238012100<100mg/kgLEPH (C10-C19 less PAH)

Calculated Parameters

92391480.050<0.05092391480.0500.1692391480.0500.17ug/gBenzo(g,h,i)perylene

92391480.020<0.02092391480.0200.02792391480.0200.028ug/gDibenz(a,h)anthracene

92391480.020<0.02092391480.0200.1292391480.0200.12ug/gIndeno(1,2,3-cd)pyrene

92391480.020<0.02092391480.0200.09892391480.0200.095ug/gBenzo(a)pyrene

92391480.020<0.02092391480.0200.05692391480.0200.059ug/gBenzo(k)fluoranthene

92391480.020<0.02092391480.0200.1592391480.0200.15ug/gBenzo(b)fluoranthene

92391480.020<0.02092391480.0200.2292391480.0200.22ug/gBenzo(b&j)fluoranthene

92391480.020<0.02092391480.0200.1692391480.0200.16ug/gChrysene

92391480.020<0.02092391480.0200.07492391480.0200.074ug/gBenzo(a)anthracene

92391480.020<0.02092391480.0200.1492391480.0200.13ug/gPyrene

92391480.020<0.02092391480.0200.1492391480.0200.14ug/gFluoranthene

92391480.0040<0.004092391480.00400.03592391480.00400.035ug/gAnthracene

92391480.010<0.01092391480.0100.03792391480.0100.035ug/gPhenanthrene

92391480.020<0.02092391480.020<0.02092391480.020<0.020ug/gFluorene

92391480.0050<0.005092391480.0050<0.005092391480.0050<0.0050ug/gAcenaphthene

92391480.0050<0.005092391480.00500.01492391480.00500.012ug/gAcenaphthylene

92391480.020<0.02092391480.020<0.02092391480.020<0.020ug/g2-Methylnaphthalene

92391480.050<0.05092391480.050<0.05092391480.050<0.050ug/g1-Methylnaphthalene

92391480.010<0.01092391480.010<0.01092391480.010<0.010ug/gNaphthalene

92391480.050<0.05092391480.050<0.05092391480.050<0.050ug/gQuinoline

Polycyclic Aromatics

92380010.050<0.05092380010.0501.3ug/gTotal PAH

92380010.050<0.05092380010.0501.2ug/gHigh Molecular Weight PAH`s

92380010.050<0.05092380010.0500.082ug/gLow Molecular Weight PAH`s

Calculated Parameters

QC BatchRDLMW18-2 (2.1)QC BatchRDL
BH18-1

(0.1)
 Lab-Dup

QC BatchRDLBH18-1 (0.1)UNITS

K021463K021463K021463COC Number

2018/11/21
 08:15

2018/11/21
 08:00

2018/11/21
 08:00

Sampling Date

UV1876UV1873UV1873Maxxam ID
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Maxxam Job #: B8A2725
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

923915293923915289923915291%O-TERPHENYL (sur.)

923914885923914881923914879%TERPHENYL-D14 (sur.)

923914873923914873923914874%D8-NAPHTHALENE (sur.)

923914878923914878923914877%D8-ACENAPHTHYLENE (sur.)

923914890923914892923914887%D10-ANTHRACENE (sur.)

Surrogate Recovery (%)

QC BatchRDLMW18-2 (2.1)QC BatchRDL
BH18-1

(0.1)
 Lab-Dup

QC BatchRDLBH18-1 (0.1)UNITS

K021463K021463K021463COC Number

2018/11/21
 08:15

2018/11/21
 08:00

2018/11/21
 08:00

Sampling Date

UV1876UV1873UV1873Maxxam ID
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Maxxam Job #: B8A2725
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

RDL = Reportable Detection Limit

9239152100<100<100<100<100110<100mg/kgEPH (C19-C32)

9239152100<100<100<100<100<100<100mg/kgEPH (C10-C19)

Hydrocarbons

9238012100<100<100<100<100110<100mg/kgHEPH (C19-C32 less PAH)

9238012100<100<100<100<100<100<100mg/kgLEPH (C10-C19 less PAH)

Calculated Parameters

92391480.050<0.050<0.050<0.050<0.050<0.050<0.050ug/gBenzo(g,h,i)perylene

92391480.020<0.020<0.020<0.020<0.020<0.020<0.020ug/gDibenz(a,h)anthracene

92391480.020<0.020<0.020<0.020<0.020<0.020<0.020ug/gIndeno(1,2,3-cd)pyrene

92391480.020<0.020<0.020<0.020<0.020<0.0200.027ug/gBenzo(a)pyrene

92391480.020<0.020<0.020<0.020<0.020<0.020<0.020ug/gBenzo(k)fluoranthene

92391480.020<0.020<0.020<0.020<0.020<0.0200.022ug/gBenzo(b)fluoranthene

92391480.020<0.020<0.020<0.020<0.020<0.0200.022ug/gBenzo(b&j)fluoranthene

92391480.020<0.020<0.020<0.020<0.020<0.0200.027ug/gChrysene

92391480.020<0.020<0.020<0.020<0.020<0.0200.029ug/gBenzo(a)anthracene

92391480.020<0.020<0.020<0.0200.029<0.0200.036ug/gPyrene

92391480.020<0.020<0.020<0.0200.033<0.0200.045ug/gFluoranthene

92391480.0040<0.0040<0.0040<0.00400.0048<0.00400.0049ug/gAnthracene

92391480.010<0.010<0.010<0.0100.0230.0110.012ug/gPhenanthrene

92391480.020<0.020<0.020<0.020<0.020<0.020<0.020ug/gFluorene

92391480.0050<0.0050<0.0050<0.0050<0.0050<0.0050<0.0050ug/gAcenaphthene

92391480.0050<0.0050<0.0050<0.0050<0.0050<0.0050<0.0050ug/gAcenaphthylene

92391480.020<0.020<0.020<0.020<0.020<0.020<0.020ug/g2-Methylnaphthalene

92391480.050<0.050<0.050<0.050<0.050<0.050<0.050ug/g1-Methylnaphthalene

92391480.010<0.010<0.010<0.010<0.010<0.010<0.010ug/gNaphthalene

92391480.050<0.050<0.050<0.050<0.050<0.050<0.050ug/gQuinoline

Polycyclic Aromatics

92380010.050<0.050<0.050<0.0500.090<0.0500.20ug/gTotal PAH

92380010.050<0.050<0.050<0.0500.062<0.0500.19ug/gHigh Molecular Weight PAH`s

92380010.050<0.050<0.050<0.050<0.050<0.050<0.050ug/gLow Molecular Weight PAH`s

Calculated Parameters

QC BatchRDLMW18-9 (4.5)MW18-9 (0.3)MW18-5 (2.8)MW18-5 (0.5)MW18-EBH18-4 (0.2)UNITS

K021466K021464K021464K021464K021464K021464COC Number

2018/11/21
 14:40

2018/11/21
 14:00

2018/11/21
 13:00

2018/11/21
 12:40

2018/11/21
 12:40

2018/11/21
 10:10

Sampling Date

UV1900UV1895UV1894UV1891UV1890UV1888Maxxam ID
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Maxxam Job #: B8A2725
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

RDL = Reportable Detection Limit

9239152929394959393%O-TERPHENYL (sur.)

9239148858689858486%TERPHENYL-D14 (sur.)

9239148747474747575%D8-NAPHTHALENE (sur.)

9239148798081787880%D8-ACENAPHTHYLENE (sur.)

9239148899194909093%D10-ANTHRACENE (sur.)

Surrogate Recovery (%)

QC BatchRDLMW18-9 (4.5)MW18-9 (0.3)MW18-5 (2.8)MW18-5 (0.5)MW18-EBH18-4 (0.2)UNITS

K021466K021464K021464K021464K021464K021464COC Number

2018/11/21
 14:40

2018/11/21
 14:00

2018/11/21
 13:00

2018/11/21
 12:40

2018/11/21
 12:40

2018/11/21
 10:10

Sampling Date

UV1900UV1895UV1894UV1891UV1890UV1888Maxxam ID
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Maxxam Job #: B8A2725
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR/CCME METALS IN SOIL WITH HG (SOIL)

N/A = Not Applicable

RDL = Reportable Detection Limit

92391881.031.270.892533781.038.692391881.0245mg/kgTotal Zinc (Zn)

92391882.049.949.592391882.049.4mg/kgTotal Vanadium (V)

92391880.50<0.50<0.5092391880.50<0.50mg/kgTotal Tungsten (W)

92391881.076970292391881.0722mg/kgTotal Titanium (Ti)

92391880.100.541.0992391880.100.78mg/kgTotal Tin (Sn)

92391880.1014.428.992391880.1024.3mg/kgTotal Strontium (Sr)

92391880.0500.068<0.05092391880.0500.072mg/kgTotal Silver (Ag)

92391880.500.58<0.5092391880.50<0.50mg/kgTotal Selenium (Se)

92391880.807.3110.292391880.8015.2mg/kgTotal Nickel (Ni)

92391880.101.010.3992391880.104.68mg/kgTotal Molybdenum (Mo)

92391880.0500.087<0.05092391880.050<0.050mg/kgTotal Mercury (Hg)

92391880.2020027092391880.20337mg/kgTotal Manganese (Mn)

92391880.109.138.0692391880.1042.5mg/kgTotal Lead (Pb)

92391880.5011.643.492391880.5053.3mg/kgTotal Copper (Cu)

92391880.304.206.1192391880.307.08mg/kgTotal Cobalt (Co)

92391881.013.916.892533781.017.992391881.081.4mg/kgTotal Chromium (Cr)

92391880.0500.0720.12592391880.0500.673mg/kgTotal Cadmium (Cd)

92391881.02.31.492391881.02.8mg/kgTotal Boron (B)

92391880.200.29<0.2092391880.20<0.20mg/kgTotal Beryllium (Be)

92391880.1043.455.192391880.1045.0mg/kgTotal Barium (Ba)

92391880.503.063.9092533780.508.5592391880.50108mg/kgTotal Arsenic (As)

92391880.100.170.3492391880.100.86mg/kgTotal Antimony (Sb)

92391881002510011100923918810010400mg/kgTotal Aluminum (Al)

Total Metals by ICPMS

9239193N/A6.037.449253381N/A7.069239193N/A7.36pHSoluble (2:1) pH

Physical Properties

QC BatchRDLMW18-EBH18-4 (0.2)QC BatchRDLBH18-1 (0.4)QC BatchRDLBH18-1 (0.1)UNITS

K021464K021464K021463K021463COC Number

2018/11/21
 12:40

2018/11/21
 10:10

2018/11/21
 08:10

2018/11/21
 08:00

Sampling Date

UV1890UV1888UV1874UV1873Maxxam ID
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Maxxam Job #: B8A2725
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR/CCME METALS IN SOIL WITH HG (SOIL)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92391881.026.027.592533781.058.192391881.0182mg/kgTotal Zinc (Zn)

92391882.048.551.792391882.046.7mg/kgTotal Vanadium (V)

92391880.50<0.50<0.5092391880.50<0.50mg/kgTotal Tungsten (W)

92391881.081585392391881.0762mg/kgTotal Titanium (Ti)

92391880.100.410.3092391880.100.65mg/kgTotal Tin (Sn)

92391880.1035.836.892391880.1017.0mg/kgTotal Strontium (Sr)

92391880.050<0.050<0.05092391880.0500.092mg/kgTotal Silver (Ag)

92391880.50<0.50<0.5092391880.50<0.50mg/kgTotal Selenium (Se)

92391880.807.407.9192391880.808.65mg/kgTotal Nickel (Ni)

92391880.100.410.3992391880.100.98mg/kgTotal Molybdenum (Mo)

92391880.050<0.050<0.05092391880.0500.078mg/kgTotal Mercury (Hg)

92391880.2024526092391880.20274mg/kgTotal Manganese (Mn)

92391880.1025.429.692391880.1017.5mg/kgTotal Lead (Pb)

92391880.5011.111.792391880.5013.3mg/kgTotal Copper (Cu)

92391880.304.895.1792391880.305.20mg/kgTotal Cobalt (Co)

92391881.013.514.492391881.015.4mg/kgTotal Chromium (Cr)

92391880.050<0.0500.05392391880.0500.262mg/kgTotal Cadmium (Cd)

92391881.03.43.592391881.01.9mg/kgTotal Boron (B)

92391880.20<0.20<0.2092391880.200.25mg/kgTotal Beryllium (Be)

92391880.1068.473.292391880.1052.5mg/kgTotal Barium (Ba)

92391880.502.402.5692391880.503.00mg/kgTotal Arsenic (As)

92391880.100.150.1692391880.100.21mg/kgTotal Antimony (Sb)

92391881001420015100923918810020600mg/kgTotal Aluminum (Al)

Total Metals by ICPMS

9239193N/A6.476.539253381N/A6.179239193N/A7.08pHSoluble (2:1) pH

Physical Properties

QC BatchRDL
MW18-9

(0.3)
 Lab-Dup

MW18-9 (0.3)QC BatchRDLMW18-5 (1.2)QC BatchRDLMW18-5 (0.5)UNITS

K021464K021464K021464K021464COC Number

2018/11/21
 14:00

2018/11/21
 14:00

2018/11/21
 12:45

2018/11/21
 12:40

Sampling Date

UV1895UV1895UV1892UV1891Maxxam ID
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Maxxam Job #: B8A2725
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR VOC + VPH IN SOIL - FIELD PRESERVED (SOIL)

RDL = Reportable Detection Limit

92395850.080<0.080<0.080<0.080<0.080mg/kgDichloromethane

92395850.20<0.20<0.20<0.20<0.20mg/kgDichlorodifluoromethane

92395850.20<0.20<0.20<0.20<0.20mg/kgDibromomethane

92395850.020<0.020<0.020<0.020<0.020mg/kgcis-1,3-dichloropropene

92395850.030<0.030<0.030<0.030<0.030mg/kgcis-1,2-dichloroethene

92395850.050<0.050<0.050<0.050<0.050mg/kgChloromethane

92395850.020<0.020<0.020<0.020<0.020mg/kgChloroform

92395850.10<0.10<0.10<0.10<0.10mg/kgChloroethane

92395850.050<0.050<0.050<0.050<0.050mg/kgChlorodibromomethane

92395850.020<0.020<0.020<0.020<0.020mg/kgChlorobenzene

92395850.020<0.020<0.020<0.020<0.020mg/kgCarbon tetrachloride

92395850.30<0.30<0.30<0.30<0.30mg/kgBromomethane

92395850.050<0.050<0.050<0.050<0.050mg/kgBromoform

92395850.050<0.050<0.050<0.050<0.050mg/kgBromodichloromethane

92395850.20<0.20<0.20<0.20<0.20mg/kgBromobenzene

92395850.0050<0.0050<0.0050<0.0050<0.0050mg/kgBenzene

92395850.020<0.020<0.020<0.020<0.020mg/kg1,4-dichlorobenzene

92395850.020<0.020<0.020<0.020<0.020mg/kg1,3-dichlorobenzene

92395850.080<0.080<0.080<0.080<0.080mg/kg1,3-Butadiene

92395850.020<0.020<0.020<0.020<0.020mg/kg1,2-dichloropropane

92395850.020<0.020<0.020<0.020<0.020mg/kg1,2-dichloroethane

92395850.020<0.020<0.020<0.020<0.020mg/kg1,2-dichlorobenzene

92395850.020<0.020<0.020<0.020<0.020mg/kg1,2-dibromoethane

92395850.025<0.025<0.025<0.025<0.025mg/kg1,1-dichloroethene

92395850.025<0.025<0.025<0.025<0.025mg/kg1,1-dichloroethane

92395850.020<0.020<0.020<0.020<0.020mg/kg1,1,2-trichloroethane

92395850.020<0.020<0.020<0.020<0.020mg/kg1,1,2,2-tetrachloroethane

92395850.020<0.020<0.020<0.020<0.020mg/kg1,1,1-trichloroethane

92395850.020<0.020<0.020<0.020<0.020mg/kg1,1,1,2-tetrachloroethane

923958510<10<10<10<10mg/kgVH C6-C10

Volatiles

923801310<10<10<10<10mg/kgVPH (VH6 to 10 - BTEX)

Calculated Parameters

QC BatchRDLMW18-9 (4.5)MW18-5 (2.8)BH18-4 (0.2)MW18-2 (2.1)UNITS

K021466K021464K021464K021463COC Number

2018/11/21
 14:40

2018/11/21
 13:00

2018/11/21
 10:10

2018/11/21
 08:15

Sampling Date

UV1900UV1894UV1888UV1876Maxxam ID
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Maxxam Job #: B8A2725
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR VOC + VPH IN SOIL - FIELD PRESERVED (SOIL)

RDL = Reportable Detection Limit

923958594959597%D4-1,2-Dichloroethane (sur.)

923958593939397%D10-ETHYLBENZENE (sur.)

923958593989697%4-Bromofluorobenzene (sur.)

9239585101102100101%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92395850.040<0.040<0.040<0.040<0.040mg/kgXylenes (Total)

92395850.040<0.040<0.040<0.040<0.040mg/kgo-Xylene

92395850.040<0.040<0.040<0.040<0.040mg/kgm & p-Xylene

92395850.040<0.040<0.040<0.040<0.040mg/kgVinyl chloride

92395850.20<0.20<0.20<0.20<0.20mg/kgTrichlorofluoromethane

92395850.0090<0.0090<0.0090<0.0090<0.0090mg/kgTrichloroethene

92395850.020<0.020<0.020<0.020<0.020mg/kgtrans-1,3-dichloropropene

92395850.030<0.030<0.030<0.030<0.030mg/kgtrans-1,2-dichloroethene

92395850.020<0.020<0.020<0.020<0.020mg/kgToluene

92395850.010<0.010<0.010<0.010<0.010mg/kgTetrachloroethene

92395850.030<0.030<0.030<0.030<0.030mg/kgStyrene

92395850.010<0.010<0.010<0.010<0.010mg/kgEthylbenzene

QC BatchRDLMW18-9 (4.5)MW18-5 (2.8)BH18-4 (0.2)MW18-2 (2.1)UNITS

K021466K021464K021464K021463COC Number

2018/11/21
 14:40

2018/11/21
 13:00

2018/11/21
 10:10

2018/11/21
 08:15

Sampling Date

UV1900UV1894UV1888UV1876Maxxam ID
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Maxxam Job #: B8A2725
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

14.0°CPackage 2

12.0°CPackage 1

Version 2: Report reissued to include results for BH18-1(0.4) – arsenic, chromium and zinc, and MW18-5(1.2) – Zinc as per request from Stewart
McBride on 2018/12/04

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A2725
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

%8650 - 1408450 - 140842018/11/23D10-ANTHRACENE (sur.)9239148

%7950 - 1408150 - 140782018/11/23D8-ACENAPHTHYLENE (sur.)9239148

%7450 - 1407850 - 140732018/11/23D8-NAPHTHALENE (sur.)9239148

%8450 - 1408450 - 140812018/11/23TERPHENYL-D14 (sur.)9239148

%9260 - 1407160 - 140782018/11/23O-TERPHENYL (sur.)9239152

%10570 - 1309870 - 130972018/11/231,4-Difluorobenzene (sur.)9239544

%9670 - 1309570 - 130962018/11/234-Bromofluorobenzene (sur.)9239544

%9760 - 1308660 - 1301032018/11/23D10-ETHYLBENZENE (sur.)9239544

%11670 - 13010170 - 1301022018/11/23D4-1,2-Dichloroethane (sur.)9239544

%10150 - 1409950 - 1401012018/11/231,4-Difluorobenzene (sur.)9239585

%9750 - 14010650 - 1401062018/11/234-Bromofluorobenzene (sur.)9239585

%8850 - 1408350 - 140932018/11/23D10-ETHYLBENZENE (sur.)9239585

%9950 - 14010850 - 1401092018/11/23D4-1,2-Dichloroethane (sur.)9239585

%10350 - 1401032018/11/23Extractable (MeOH) 1,4-Difluorobenzene (sur.)9239625

%10150 - 140992018/11/23
Extractable (MeOH) 4-Bromofluorobenzene
(sur.)

9239625

%10150 - 1401022018/11/23
Extractable (MeOH) D4-1,2-Dichloroethane
(sur.)

9239625

206.9%<0.302018/11/23Moisture9239013

50NCug/g<0.05050 - 1408550 - 140842018/11/231-Methylnaphthalene9239148

50NCug/g<0.02050 - 1408650 - 140842018/11/232-Methylnaphthalene9239148

50NCug/g<0.005050 - 1408650 - 140842018/11/23Acenaphthene9239148

5014ug/g<0.005050 - 1408650 - 140832018/11/23Acenaphthylene9239148

500.32ug/g<0.004050 - 1408750 - 140872018/11/23Anthracene9239148

500.45ug/g<0.02050 - 1408050 - 140772018/11/23Benzo(a)anthracene9239148

502.6ug/g<0.02050 - 1408250 - 140802018/11/23Benzo(a)pyrene9239148

501.0ug/g<0.02050 - 1408250 - 140802018/11/23Benzo(b&j)fluoranthene9239148

501.5ug/g<0.02050 - 1408350 - 140822018/11/23Benzo(b)fluoranthene9239148

504.1ug/g<0.05050 - 1409450 - 140892018/11/23Benzo(g,h,i)perylene9239148

504.4ug/g<0.02050 - 1407950 - 140752018/11/23Benzo(k)fluoranthene9239148

501.4ug/g<0.02050 - 1408050 - 140772018/11/23Chrysene9239148
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A2725
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

500.44ug/g<0.02050 - 1408850 - 140812018/11/23Dibenz(a,h)anthracene9239148

502.4ug/g<0.02050 - 1408750 - 140832018/11/23Fluoranthene9239148

50NCug/g<0.02050 - 1408050 - 140792018/11/23Fluorene9239148

502.7ug/g<0.02050 - 1408450 - 140822018/11/23Indeno(1,2,3-cd)pyrene9239148

50NCug/g<0.01050 - 1408950 - 140852018/11/23Naphthalene9239148

505.8ug/g<0.01050 - 1408350 - 140822018/11/23Phenanthrene9239148

504.1ug/g<0.02050 - 1408650 - 140842018/11/23Pyrene9239148

50NCug/g<0.05050 - 14011950 - 1401202018/11/23Quinoline9239148

40NCmg/kg<10070 - 1308360 - 140822018/11/23EPH (C10-C19)9239152

408.3mg/kg<10070 - 1308460 - 140652018/11/23EPH (C19-C32)9239152

70 - 130105405.9mg/kg<1002018/11/23Total Aluminum (Al)9239188

70 - 130117305.8mg/kg<0.1075 - 12510475 - 125922018/11/23Total Antimony (Sb)9239188

70 - 130104306.1mg/kg<0.5075 - 1259775 - 125992018/11/23Total Arsenic (As)9239188

70 - 130108406.8mg/kg<0.1075 - 12510675 - 125NC2018/11/23Total Barium (Ba)9239188

70 - 13010730NCmg/kg<0.2075 - 12510175 - 1251022018/11/23Total Beryllium (Be)9239188

303.7mg/kg<1.02018/11/23Total Boron (B)9239188

70 - 130108305.3mg/kg<0.05075 - 1259975 - 1251002018/11/23Total Cadmium (Cd)9239188

70 - 130113306.7mg/kg<1.075 - 1259875 - 125972018/11/23Total Chromium (Cr)9239188

70 - 130106305.5mg/kg<0.3075 - 12510075 - 1251012018/11/23Total Cobalt (Co)9239188

70 - 130113304.6mg/kg<0.5075 - 1259875 - 125972018/11/23Total Copper (Cu)9239188

70 - 1301174015mg/kg<0.1075 - 12510275 - 125892018/11/23Total Lead (Pb)9239188

70 - 130108306.3mg/kg<0.2075 - 1259675 - 125NC2018/11/23Total Manganese (Mn)9239188

70 - 13011740NCmg/kg<0.05075 - 12510475 - 1251042018/11/23Total Mercury (Hg)9239188

70 - 130115406.3mg/kg<0.1075 - 1259875 - 1251022018/11/23Total Molybdenum (Mo)9239188

70 - 130113306.7mg/kg<0.8075 - 1259875 - 125992018/11/23Total Nickel (Ni)9239188

30NCmg/kg<0.5075 - 12510475 - 1251032018/11/23Total Selenium (Se)9239188

70 - 1309440NCmg/kg<0.05075 - 1258175 - 125872018/11/23Total Silver (Ag)9239188

70 - 130114402.6mg/kg<0.1075 - 1259575 - 125962018/11/23Total Strontium (Sr)9239188

70 - 1301094031mg/kg<0.1075 - 12510375 - 1251032018/11/23Total Tin (Sn)9239188

404.5mg/kg<1.075 - 1259775 - 125NC2018/11/23Total Titanium (Ti)9239188

30NCmg/kg<0.502018/11/23Total Tungsten (W)9239188
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A2725
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

70 - 130110306.4mg/kg<2.075 - 1259775 - 125NC2018/11/23Total Vanadium (V)9239188

70 - 130116305.5mg/kg<1.075 - 12510075 - 125972018/11/23Total Zinc (Zn)9239188

200.9297 - 1031002018/11/23Soluble (2:1) pH9239193

40NCmg/kg<0.005070 - 13010660 - 140972018/11/23Benzene9239544

40NCmg/kg<0.01070 - 13010060 - 140962018/11/23Ethylbenzene9239544

40NCmg/kg<0.04070 - 13010060 - 140942018/11/23m & p-Xylene9239544

40NCmg/kg<0.1070 - 13011160 - 140982018/11/23Methyl-tert-butylether (MTBE)9239544

40NCmg/kg<0.04070 - 13010260 - 140992018/11/23o-Xylene9239544

40NCmg/kg<0.03070 - 13011160 - 1401072018/11/23Styrene9239544

40NCmg/kg<0.02070 - 1309960 - 140932018/11/23Toluene9239544

40NCmg/kg<1070 - 130772018/11/23VH C6-C109239544

40NCmg/kg<0.0402018/11/23Xylenes (Total)9239544

50NCmg/kg<0.02060 - 13010350 - 1401022018/11/241,1,1,2-tetrachloroethane9239585

50NCmg/kg<0.02060 - 1309850 - 140952018/11/241,1,1-trichloroethane9239585

50NCmg/kg<0.02060 - 13011050 - 1401022018/11/241,1,2,2-tetrachloroethane9239585

50NCmg/kg<0.02060 - 13010950 - 1401032018/11/241,1,2-trichloroethane9239585

50NCmg/kg<0.02560 - 13010150 - 140932018/11/241,1-dichloroethane9239585

50NCmg/kg<0.02560 - 1309950 - 140922018/11/241,1-dichloroethene9239585

50NCmg/kg<0.02060 - 13011250 - 1401042018/11/241,2-dibromoethane9239585

50NCmg/kg<0.02060 - 13011550 - 1401112018/11/241,2-dichlorobenzene9239585

50NCmg/kg<0.02060 - 1309750 - 140892018/11/241,2-dichloroethane9239585

50NCmg/kg<0.02060 - 13010450 - 140972018/11/241,2-dichloropropane9239585

50NCmg/kg<0.08060 - 1309150 - 140     35 (1)2018/11/241,3-Butadiene9239585

50NCmg/kg<0.02060 - 13011350 - 1401102018/11/241,3-dichlorobenzene9239585

50NCmg/kg<0.02060 - 13011150 - 1401082018/11/241,4-dichlorobenzene9239585

50NCmg/kg<0.005060 - 13010050 - 140942018/11/24Benzene9239585

50NCmg/kg<0.2060 - 13011050 - 1401072018/11/24Bromobenzene9239585

50NCmg/kg<0.05060 - 13010650 - 140962018/11/24Bromodichloromethane9239585

50NCmg/kg<0.05060 - 13010650 - 1401002018/11/24Bromoform9239585

50NCmg/kg<0.3060 - 1309550 - 140802018/11/24Bromomethane9239585

50NCmg/kg<0.02060 - 13010150 - 140982018/11/24Carbon tetrachloride9239585
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A2725
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

50NCmg/kg<0.02060 - 13010450 - 140982018/11/24Chlorobenzene9239585

50NCmg/kg<0.05060 - 13010750 - 1401002018/11/24Chlorodibromomethane9239585

50NCmg/kg<0.1060 - 1307950 - 140812018/11/24Chloroethane9239585

50NCmg/kg<0.02060 - 13010050 - 140942018/11/24Chloroform9239585

50NCmg/kg<0.05060 - 1309050 - 140712018/11/24Chloromethane9239585

50NCmg/kg<0.03060 - 13010150 - 140952018/11/24cis-1,2-dichloroethene9239585

50NCmg/kg<0.02050 - 14010150 - 140912018/11/24cis-1,3-dichloropropene9239585

50NCmg/kg<0.2060 - 13010950 - 1401062018/11/24Dibromomethane9239585

50NCmg/kg<0.2060 - 1307650 - 140552018/11/24Dichlorodifluoromethane9239585

50NCmg/kg<0.08060 - 13010050 - 140902018/11/24Dichloromethane9239585

50NCmg/kg<0.01060 - 13010950 - 1401052018/11/24Ethylbenzene9239585

50NCmg/kg<0.04060 - 13011050 - 1401062018/11/24m & p-Xylene9239585

50NCmg/kg<0.04060 - 13011050 - 1401052018/11/24o-Xylene9239585

50NCmg/kg<0.03060 - 13012250 - 1401182018/11/24Styrene9239585

50NCmg/kg<0.01060 - 13010650 - 1401042018/11/24Tetrachloroethene9239585

50NCmg/kg<0.02060 - 13010450 - 1401002018/11/24Toluene9239585

50NCmg/kg<0.03060 - 13010150 - 140972018/11/24trans-1,2-dichloroethene9239585

50NCmg/kg<0.02050 - 14011950 - 1401062018/11/24trans-1,3-dichloropropene9239585

50NCmg/kg<0.009060 - 1309950 - 1401002018/11/24Trichloroethene9239585

50NCmg/kg<0.2060 - 1309850 - 140942018/11/24Trichlorofluoromethane9239585

50NCmg/kg<1060 - 130992018/11/24VH C6-C109239585

50NCmg/kg<0.04060 - 1307650 - 140712018/11/24Vinyl chloride9239585

50NCmg/kg<0.0402018/11/24Xylenes (Total)9239585

50NCmg/kg<1550 - 1401092018/11/23Extractable (MeOH) 2-Butanone (MEK)9239625

50NCmg/kg<0.5050 - 1401022018/11/23
Extractable (MeOH) 4-Methyl-2-pentanone
(MIBK)

9239625

70 - 130101304.6mg/kg<0.5075 - 1259975 - 125992018/12/05Total Arsenic (As)9253378

70 - 130110301.9mg/kg<1.075 - 12510575 - 1251042018/12/05Total Chromium (Cr)9253378

70 - 130116303.5mg/kg<1.075 - 12510375 - 125NC2018/12/05Total Zinc (Zn)9253378
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A2725
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

201.397 - 1031002018/12/05Soluble (2:1) pH9253381

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B8A2725
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

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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Alfred N 

From: 
Sent: 
To: 

Gai l Pedersen 
Thu~day November 22. 2018 12:06 PM 
Bi llo Puni: Kevin Chong, Alfred Nga, 

• 

Subj ect: 
Attachments: 

ANALYTICAL IN HOLD Submissions Projll 13639-2( COCs K02146S and K02 463 
l1T1age (21.ipg; Image (3),Jpg; Image (4).jpg, Image (5) jpg 

HI All, 

Please see a lached updated CO s With analytical or ho ld submission proj# 13639 

Any Qs please ask. 

ConrJ rma ion 

Thank you I 

With warm thanks. 

GAIL PEDERSEN, B.Sc. 

M REG TAT 

Senior Project Manager, Site Ass ssment & Remediation BC Environmental Services 

Office 604.639.8432 

Mobile 604.3 7.7292 

Toll Free 800.665.8566 
gpedersen@maxxam.ca 

4606 canada way, Burnaby, BC SG lKS 
max am.ca 

B8A2725_1NTERNAL 

Ma)( am Analytlc~ - A Bureau Ver tas Group Company Success Through Science , ma xam.ca 

The infonnarion in this e-mail an any attachments is confidentia l and for the sole use of the mtended recrpiellt(s). If 
you hay received this e-mail In e ror, please: accept our apo logies for the inconvenience; note that any use of the 
information is strict ly prohibited; notify the sender as soon as possible; and then delete al l copies from yours stem 

---Origina l Message-- --
From: Nico le MacDonalcl [mailto: macdonald@keystoneenvironmenta l.ca) 
Sent: Thursday, November 2.2, 2011.8 10:24 AM 
To: Gai l Pedersen; Stewar McBri e 
Subject: RE: HOLD Submissions P j/t 13639-2( COCs K021465 and K021463 



Maxxam Job #: B8A2725
Report Date: 2018/12/07
Maxxam Sample: UV1873

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: BH18-1 (0.1)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A2725
Report Date: 2018/12/07
Maxxam Sample: UV1873  Lab-Dup

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: BH18-1 (0.1)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A2725
Report Date: 2018/12/07
Maxxam Sample: UV1876

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-2 (2.1)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A2725
Report Date: 2018/12/07
Maxxam Sample: UV1888

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: BH18-4 (0.2)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A2725
Report Date: 2018/12/07
Maxxam Sample: UV1890

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-E

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A2725
Report Date: 2018/12/07
Maxxam Sample: UV1891

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-5 (0.5)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A2725
Report Date: 2018/12/07
Maxxam Sample: UV1894

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-5 (2.8)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A2725
Report Date: 2018/12/07
Maxxam Sample: UV1895

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-9 (0.3)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A2725
Report Date: 2018/12/07
Maxxam Sample: UV1900

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-9 (4.5)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

MAXXAM JOB #: B8A2224
Received: 2018/11/20, 18:26

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 13639-2D
Your C.O.C. #: K021459, K021460, K021461

Report Date: 2018/12/07
Report #: R2661210
Version: 2 - Revision

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Soil
# Samples Received: 7

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPA 6020b R2 mBBY7SOP-00004 /
BBY7SOP-00001

2018/11/222018/11/225Elements by ICPMS (total)

EPA 6020b R2 mBBY7SOP-00004 /
BBY7SOP-00001

2018/12/052018/12/051Elements by ICPMS (total)

BCMOE BCLM Dec2000 mBBY8SOP-000172018/11/222018/11/216Moisture

BCMOE BCLM Jul2017mBBY8SOP-000222018/11/222018/11/216PAH in Soil by GC/MS (SIM)

Auto CalcBBY WI-000332018/11/23N/A6Total PAH and B(a)P Calculation (1)

BCMOE BCLM Mar2005 mBBY6SOP-000282018/11/222018/11/225pH (2:1 DI Water Extract)

BCMOE BCLM Mar2005 mBBY6SOP-000282018/12/052018/12/051pH (2:1 DI Water Extract)

Auto CalcBBY WI-000332018/11/23N/A6EPH less PAH in Soil By GC/FID (2)

BCMOE BCLM Jul 2016BBY8SOP-000292018/11/222018/11/216EPH in Soil by GC/FID

BCMOE BCLM Sep 2017mBBY8SOP-000402018/11/23N/A1Extra VOCs in Soil - Field Pres. (3)

BCMOE BCLM Sep 2017mBBY8SOP-00009/11/122018/11/24N/A1VOCs, VH, F1, LH  in Soil - Field Pres. (3)

Auto CalcBBY WI-000332018/11/26N/A1Volatile HC-BTEX for Soil (4)

Remarks:

Page 1 of 32

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386

Ma ~ am 
A Bureau Veritas Group Company ., 

Success Through Science® 
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MAXXAM JOB #: B8A2224
Received: 2018/11/20, 18:26

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 13639-2D
Your C.O.C. #: K021459, K021460, K021461

Report Date: 2018/12/07
Report #: R2661210
Version: 2 - Revision

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

(1) Total PAHs in Soil include: Quinoline, Naphthalene, 1-Methylnaphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene,
Acridine, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(b&j)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene,
and Benzo(g,h,i)perylene.

Total PAHs in Sediment include:  Naphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene,
Benzo(a)anthracene, Chrysene, Benzo(a)pyrene, and Dibenz(a,h)anthracene.
(2) LEPH = EPH (C10 to C19) - (Naphthalene + Phenanthrene)
HEPH = EPH (C19 to C32) - (Benzo(a)anthracene + Benzo(a)pyrene + Benzo(b)fluoranthene + Benzo(k)fluoranthene + Dibenz(a,h)anthracene + Indeno(1,2,3-cd)pyrene + Pyrene)
(3) The extraction date for VOC, BTEX, VH, or F1 samples that are field preserved with methanol equals the date sampled, unless otherwise stated.
(4) VPH = VH - (Benzene + Toluene + Ethylbenzene + m & p-Xylene + o-Xylene + Styrene)

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager –Environmental Customer Service
Email: gpedersen@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
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. 

Total Cover Pages : 2
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Maxxam Job #: B8A2224
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

PHYSICAL TESTING (SOIL)

RDL = Reportable Detection Limit

92373790.3011%Moisture

Physical Properties

QC BatchRDLBH18-8 (1.2)UNITS

K021461COC Number

2018/11/20
 08:25

Sampling Date

UU9356Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92373790.307.59.68.511128.4%Moisture

Physical Properties

QC BatchRDLMW18-AMW18-3 (8.0)MW18-3 (6.9)
MW18-3

(0.5)
 Lab-Dup

MW18-3 (0.5)MW18-2 (0.3)UNITS

K021460K021460K021459K021459K021459K021459COC Number

2018/11/20
 11:30

2018/11/20
 14:20

2018/11/20
 14:10

2018/11/20
 13:05

2018/11/20
 13:05

2018/11/20
 15:20

Sampling Date

UU9338UU9336UU9334UU9327UU9327UU9325Maxxam ID
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Maxxam Job #: B8A2224
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

VOLATILE ORGANICS BY GC-MS (SOIL)

RDL = Reportable Detection Limit

9239625127%Extractable (MeOH) D4-1,2-Dichloroethane (sur.)

9239625108%Extractable (MeOH) 4-Bromofluorobenzene (sur.)

923962586%Extractable (MeOH) 1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92396250.50<0.50mg/kgExtractable (MeOH) 4-Methyl-2-pentanone (MIBK)

923962515<15mg/kgExtractable (MeOH) 2-Butanone (MEK)

Volatiles

QC BatchRDLMW18-3 (6.9)UNITS

K021459COC Number

2018/11/20
 14:10

Sampling Date

UU9334Maxxam ID
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Maxxam Job #: B8A2224
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

9237888100<1009237888100<1001300mg/kgEPH (C19-C32)

9237888100<1009237888100<100<100mg/kgEPH (C10-C19)

Hydrocarbons

9237538100<1001300mg/kgHEPH (C19-C32 less PAH)

9237538100<100<100mg/kgLEPH (C10-C19 less PAH)

Calculated Parameters

92378850.050<0.05092378850.050<0.050<0.050ug/gBenzo(g,h,i)perylene

92378850.020<0.02092378850.020<0.020<0.020ug/gDibenz(a,h)anthracene

92378850.020<0.02092378850.020<0.020<0.020ug/gIndeno(1,2,3-cd)pyrene

92378850.020<0.02092378850.020<0.020<0.020ug/gBenzo(a)pyrene

92378850.020<0.02092378850.020<0.020<0.020ug/gBenzo(k)fluoranthene

92378850.020<0.02092378850.020<0.020<0.020ug/gBenzo(b)fluoranthene

92378850.020<0.02092378850.020<0.020<0.020ug/gBenzo(b&j)fluoranthene

92378850.020<0.02092378850.020<0.020<0.020ug/gChrysene

92378850.020<0.02092378850.020<0.020<0.020ug/gBenzo(a)anthracene

92378850.020<0.02092378850.020<0.0200.050ug/gPyrene

92378850.0200.02092378850.020<0.020<0.020ug/gFluoranthene

92378850.00400.009492378850.00400.00830.0068ug/gAnthracene

92378850.010<0.01092378850.010<0.010<0.010ug/gPhenanthrene

92378850.020<0.02092378850.020<0.020<0.020ug/gFluorene

92378850.0050<0.005092378850.0050<0.0050<0.0050ug/gAcenaphthene

92378850.0050<0.005092378850.0050<0.00500.0070ug/gAcenaphthylene

92378850.020<0.02092378850.020<0.020<0.020ug/g2-Methylnaphthalene

92378850.050<0.05092378850.050<0.050<0.050ug/g1-Methylnaphthalene

92378850.010<0.01092378850.010<0.010<0.010ug/gNaphthalene

92378850.050<0.05092378850.050<0.050<0.050ug/gQuinoline

Polycyclic Aromatics

92375180.050<0.0500.064ug/gTotal PAH

92375180.050<0.0500.050ug/gHigh Molecular Weight PAH`s

92375180.050<0.050<0.050ug/gLow Molecular Weight PAH`s

Calculated Parameters

QC BatchRDL
MW18-3

(0.5)
 Lab-Dup

QC BatchRDLMW18-3 (0.5)MW18-2 (0.3)UNITS

K021459K021459K021459COC Number

2018/11/20
 13:05

2018/11/20
 13:05

2018/11/20
 15:20

Sampling Date

UU9327UU9327UU9325Maxxam ID
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Maxxam Job #: B8A2224
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92378888792378888770%O-TERPHENYL (sur.)

92378858592378858986%TERPHENYL-D14 (sur.)

92378857292378857474%D8-NAPHTHALENE (sur.)

92378858292378858583%D8-ACENAPHTHYLENE (sur.)

92378858992378859494%D10-ANTHRACENE (sur.)

Surrogate Recovery (%)

QC BatchRDL
MW18-3

(0.5)
 Lab-Dup

QC BatchRDLMW18-3 (0.5)MW18-2 (0.3)UNITS

K021459K021459K021459COC Number

2018/11/20
 13:05

2018/11/20
 13:05

2018/11/20
 15:20

Sampling Date

UU9327UU9327UU9325Maxxam ID
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Maxxam Job #: B8A2224
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

RDL = Reportable Detection Limit

9237888100<100<100<100<100mg/kgEPH (C19-C32)

9237888100<100<100<100<100mg/kgEPH (C10-C19)

Hydrocarbons

9237538100<100<100<100<100mg/kgHEPH (C19-C32 less PAH)

9237538100<100<100<100<100mg/kgLEPH (C10-C19 less PAH)

Calculated Parameters

92378850.050<0.050<0.050<0.050<0.050ug/gBenzo(g,h,i)perylene

92378850.020<0.020<0.020<0.020<0.020ug/gDibenz(a,h)anthracene

92378850.020<0.020<0.020<0.020<0.020ug/gIndeno(1,2,3-cd)pyrene

92378850.020<0.020<0.020<0.020<0.020ug/gBenzo(a)pyrene

92378850.020<0.020<0.020<0.020<0.020ug/gBenzo(k)fluoranthene

92378850.020<0.020<0.020<0.020<0.020ug/gBenzo(b)fluoranthene

92378850.020<0.020<0.020<0.020<0.020ug/gBenzo(b&j)fluoranthene

92378850.020<0.020<0.020<0.020<0.020ug/gChrysene

92378850.020<0.020<0.020<0.020<0.020ug/gBenzo(a)anthracene

92378850.020<0.020<0.020<0.020<0.020ug/gPyrene

92378850.020<0.020<0.020<0.020<0.020ug/gFluoranthene

92378850.0040<0.0040<0.0040<0.0040<0.0040ug/gAnthracene

92378850.010<0.010<0.010<0.010<0.010ug/gPhenanthrene

92378850.020<0.020<0.020<0.020<0.020ug/gFluorene

92378850.0050<0.0050<0.0050<0.0050<0.0050ug/gAcenaphthene

92378850.0050<0.0050<0.0050<0.0050<0.0050ug/gAcenaphthylene

92378850.020<0.020<0.020<0.020<0.020ug/g2-Methylnaphthalene

92378850.050<0.050<0.050<0.050<0.050ug/g1-Methylnaphthalene

92378850.010<0.010<0.010<0.010<0.010ug/gNaphthalene

92378850.050<0.050<0.050<0.050<0.050ug/gQuinoline

Polycyclic Aromatics

92375180.050<0.050<0.050<0.050<0.050ug/gTotal PAH

92375180.050<0.050<0.050<0.050<0.050ug/gHigh Molecular Weight PAH`s

92375180.050<0.050<0.050<0.050<0.050ug/gLow Molecular Weight PAH`s

Calculated Parameters

QC BatchRDLBH18-8 (1.2)MW18-AMW18-3 (8.0)MW18-3 (6.9)UNITS

K021461K021460K021460K021459COC Number

2018/11/20
 08:25

2018/11/20
 11:30

2018/11/20
 14:20

2018/11/20
 14:10

Sampling Date

UU9356UU9338UU9336UU9334Maxxam ID
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Maxxam Job #: B8A2224
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

RDL = Reportable Detection Limit

923788889888889%O-TERPHENYL (sur.)

923788583858687%TERPHENYL-D14 (sur.)

923788572737474%D8-NAPHTHALENE (sur.)

923788581828385%D8-ACENAPHTHYLENE (sur.)

923788590919293%D10-ANTHRACENE (sur.)

Surrogate Recovery (%)

QC BatchRDLBH18-8 (1.2)MW18-AMW18-3 (8.0)MW18-3 (6.9)UNITS

K021461K021460K021460K021459COC Number

2018/11/20
 08:25

2018/11/20
 11:30

2018/11/20
 14:20

2018/11/20
 14:10

Sampling Date

UU9356UU9338UU9336UU9334Maxxam ID

Page 8 of 32

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386

Ma ~ am 
A Bureau Veritas Group Company ., 

Success Through Science® 

City of Vancouver - FOI 2023-228 - Page 636 of 1003



Maxxam Job #: B8A2224
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR/CCME METALS IN SOIL WITH HG (SOIL)

N/A = Not Applicable

RDL = Reportable Detection Limit

92533781.021.6923765325.233.725.933.5mg/kgTotal Zinc (Zn)

92533782.043.7923765351.356.945.945.3mg/kgTotal Vanadium (V)

92533780.50<0.509237653<0.501.43<0.50<0.50mg/kgTotal Tungsten (W)

92533781.05909237653761817702653mg/kgTotal Titanium (Ti)

92533780.100.2192376530.310.320.260.38mg/kgTotal Tin (Sn)

92533780.1028.2923765341.753.517.630.6mg/kgTotal Strontium (Sr)

92533780.050<0.0509237653<0.050<0.050<0.050<0.050mg/kgTotal Silver (Ag)

92533780.50<0.509237653<0.50<0.50<0.50<0.50mg/kgTotal Selenium (Se)

92533780.806.1492376537.6311.57.427.21mg/kgTotal Nickel (Ni)

92533780.100.2292376530.250.350.320.30mg/kgTotal Molybdenum (Mo)

92533780.050<0.0509237653<0.050<0.050<0.050<0.050mg/kgTotal Mercury (Hg)

92533780.202119237653230306186228mg/kgTotal Manganese (Mn)

92533780.102.1492376532.712.903.0518.9mg/kgTotal Lead (Pb)

92533780.508.66923765312.716.212.416.9mg/kgTotal Copper (Cu)

92533780.304.4692376534.746.894.714.73mg/kgTotal Cobalt (Co)

92533781.011.6923765313.521.412.912.6mg/kgTotal Chromium (Cr)

92533780.0500.05092376530.0740.080<0.0500.079mg/kgTotal Cadmium (Cd)

92533781.0<1.092376531.31.71.11.3mg/kgTotal Boron (B)

92533780.20<0.209237653<0.20<0.20<0.20<0.20mg/kgTotal Beryllium (Be)

92533780.1047.9923765351.472.273.948.6mg/kgTotal Barium (Ba)

92533780.502.0192376532.912.442.403.25mg/kgTotal Arsenic (As)

92533780.100.1392376530.180.180.150.28mg/kgTotal Antimony (Sb)

9253378100853092376531010012200148009780mg/kgTotal Aluminum (Al)

Total Metals by ICPMS

9253381N/A7.0992376577.039.106.727.77pHSoluble (2:1) pH

Physical Properties

QC BatchRDLBH18-8 (0.6)QC BatchMW18-AMW18-3 (8.0)MW18-3 (0.5)MW18-2 (0.3)UNITS

K021461K021460K021460K021459K021459COC Number

2018/11/20
 08:20

2018/11/20
 11:30

2018/11/20
 14:20

2018/11/20
 13:05

2018/11/20
 15:20

Sampling Date

UU9355UU9338UU9336UU9327UU9325Maxxam ID
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Maxxam Job #: B8A2224
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR/CCME METALS IN SOIL WITH HG (SOIL)

N/A = Not Applicable

RDL = Reportable Detection Limit

92376531.023.3mg/kgTotal Zinc (Zn)

92376532.046.2mg/kgTotal Vanadium (V)

92376530.50<0.50mg/kgTotal Tungsten (W)

92376531.0738mg/kgTotal Titanium (Ti)

92376530.100.27mg/kgTotal Tin (Sn)

92376530.1037.5mg/kgTotal Strontium (Sr)

92376530.050<0.050mg/kgTotal Silver (Ag)

92376530.50<0.50mg/kgTotal Selenium (Se)

92376530.806.89mg/kgTotal Nickel (Ni)

92376530.100.20mg/kgTotal Molybdenum (Mo)

92376530.050<0.050mg/kgTotal Mercury (Hg)

92376530.20239mg/kgTotal Manganese (Mn)

92376530.102.24mg/kgTotal Lead (Pb)

92376530.5010.9mg/kgTotal Copper (Cu)

92376530.304.67mg/kgTotal Cobalt (Co)

92376531.012.4mg/kgTotal Chromium (Cr)

92376530.0500.055mg/kgTotal Cadmium (Cd)

92376531.0<1.0mg/kgTotal Boron (B)

92376530.20<0.20mg/kgTotal Beryllium (Be)

92376530.1060.8mg/kgTotal Barium (Ba)

92376530.502.03mg/kgTotal Arsenic (As)

92376530.100.14mg/kgTotal Antimony (Sb)

92376531009040mg/kgTotal Aluminum (Al)

Total Metals by ICPMS

9237657N/A7.29pHSoluble (2:1) pH

Physical Properties

QC BatchRDLBH18-8 (1.2)UNITS

K021461COC Number

2018/11/20
 08:25

Sampling Date

UU9356Maxxam ID
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Maxxam Job #: B8A2224
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR VOC + VPH IN SOIL - FIELD PRESERVED (SOIL)

RDL = Reportable Detection Limit

92395850.080<0.080mg/kgDichloromethane

92395850.20<0.20mg/kgDichlorodifluoromethane

92395850.20<0.20mg/kgDibromomethane

92395850.020<0.020mg/kgcis-1,3-dichloropropene

92395850.030<0.030mg/kgcis-1,2-dichloroethene

92395850.050<0.050mg/kgChloromethane

92395850.020<0.020mg/kgChloroform

92395850.10<0.10mg/kgChloroethane

92395850.050<0.050mg/kgChlorodibromomethane

92395850.020<0.020mg/kgChlorobenzene

92395850.020<0.020mg/kgCarbon tetrachloride

92395850.30<0.30mg/kgBromomethane

92395850.050<0.050mg/kgBromoform

92395850.050<0.050mg/kgBromodichloromethane

92395850.20<0.20mg/kgBromobenzene

92395850.0050<0.0050mg/kgBenzene

92395850.020<0.020mg/kg1,4-dichlorobenzene

92395850.020<0.020mg/kg1,3-dichlorobenzene

92395850.080<0.080mg/kg1,3-Butadiene

92395850.020<0.020mg/kg1,2-dichloropropane

92395850.020<0.020mg/kg1,2-dichloroethane

92395850.020<0.020mg/kg1,2-dichlorobenzene

92395850.020<0.020mg/kg1,2-dibromoethane

92395850.025<0.025mg/kg1,1-dichloroethene

92395850.025<0.025mg/kg1,1-dichloroethane

92395850.020<0.020mg/kg1,1,2-trichloroethane

92395850.020<0.020mg/kg1,1,2,2-tetrachloroethane

92395850.020<0.020mg/kg1,1,1-trichloroethane

92395850.020<0.020mg/kg1,1,1,2-tetrachloroethane

923958510<10mg/kgVH C6-C10

Volatiles

923755310<10mg/kgVPH (VH6 to 10 - BTEX)

Calculated Parameters

QC BatchRDLMW18-3 (6.9)UNITS

K021459COC Number

2018/11/20
 14:10

Sampling Date

UU9334Maxxam ID

Page 11 of 32

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386

Ma ~ am 
A Bureau Veritas Group Company ., 

Success Through Science® 

City of Vancouver - FOI 2023-228 - Page 639 of 1003



Maxxam Job #: B8A2224
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR VOC + VPH IN SOIL - FIELD PRESERVED (SOIL)

RDL = Reportable Detection Limit

9239585114%D4-1,2-Dichloroethane (sur.)

9239585127%D10-ETHYLBENZENE (sur.)

9239585109%4-Bromofluorobenzene (sur.)

9239585101%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92395850.040<0.040mg/kgXylenes (Total)

92395850.040<0.040mg/kgo-Xylene

92395850.040<0.040mg/kgm & p-Xylene

92395850.040<0.040mg/kgVinyl chloride

92395850.20<0.20mg/kgTrichlorofluoromethane

92395850.0090<0.0090mg/kgTrichloroethene

92395850.020<0.020mg/kgtrans-1,3-dichloropropene

92395850.030<0.030mg/kgtrans-1,2-dichloroethene

92395850.020<0.020mg/kgToluene

92395850.010<0.010mg/kgTetrachloroethene

92395850.030<0.030mg/kgStyrene

92395850.010<0.010mg/kgEthylbenzene

QC BatchRDLMW18-3 (6.9)UNITS

K021459COC Number

2018/11/20
 14:10

Sampling Date

UU9334Maxxam ID
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Maxxam Job #: B8A2224
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

10.0°CPackage 1

Version 2: Report reissued to include results for Keystone Metals on sample BH18-8(0.6) as per request from Stewart McBride on 2018/12/04

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A2224
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

%9450 - 1408650 - 140912018/11/22D10-ANTHRACENE (sur.)9237885

%8450 - 1408150 - 140862018/11/22D8-ACENAPHTHYLENE (sur.)9237885

%7650 - 1407650 - 140772018/11/22D8-NAPHTHALENE (sur.)9237885

%8750 - 1408350 - 140882018/11/22TERPHENYL-D14 (sur.)9237885

%8960 - 1406460 - 140602018/11/22O-TERPHENYL (sur.)9237888

%10150 - 1409950 - 1401012018/11/231,4-Difluorobenzene (sur.)9239585

%9750 - 14010650 - 1401062018/11/234-Bromofluorobenzene (sur.)9239585

%8850 - 1408350 - 140932018/11/23D10-ETHYLBENZENE (sur.)9239585

%9950 - 14010850 - 1401092018/11/23D4-1,2-Dichloroethane (sur.)9239585

%10350 - 1401032018/11/23Extractable (MeOH) 1,4-Difluorobenzene (sur.)9239625

%10150 - 140992018/11/23
Extractable (MeOH) 4-Bromofluorobenzene
(sur.)

9239625

%10150 - 1401022018/11/23
Extractable (MeOH) D4-1,2-Dichloroethane
(sur.)

9239625

201.7%<0.302018/11/22Moisture9237379

70 - 130108404.9mg/kg<1002018/11/22Total Aluminum (Al)9237653

70 - 130     150 (1)3010mg/kg<0.1075 - 1259775 - 125962018/11/22Total Antimony (Sb)9237653

70 - 13098305.4mg/kg<0.5075 - 12510275 - 1251022018/11/22Total Arsenic (As)9237653

70 - 130106402.9mg/kg<0.1075 - 12510675 - 1251002018/11/22Total Barium (Ba)9237653

70 - 13011230NCmg/kg<0.2075 - 12510675 - 1251072018/11/22Total Beryllium (Be)9237653

3014mg/kg<1.02018/11/22Total Boron (B)9237653

70 - 130105306.4mg/kg<0.05075 - 12510175 - 1251032018/11/22Total Cadmium (Cd)9237653

70 - 130115300.17mg/kg<1.075 - 12510675 - 1251002018/11/22Total Chromium (Cr)9237653

70 - 130105301.5mg/kg<0.3075 - 12510475 - 1251042018/11/22Total Cobalt (Co)9237653

70 - 130123305.1mg/kg<0.5075 - 12510375 - 1251002018/11/22Total Copper (Cu)9237653

70 - 130123401.1mg/kg<0.1075 - 12510075 - 125992018/11/22Total Lead (Pb)9237653

70 - 130106306.9mg/kg<0.2075 - 1259975 - 125NC2018/11/22Total Manganese (Mn)9237653

70 - 13010140NCmg/kg<0.05075 - 12510175 - 125982018/11/22Total Mercury (Hg)9237653

70 - 1301084022mg/kg<0.1075 - 1259875 - 125962018/11/22Total Molybdenum (Mo)9237653

70 - 1301123010mg/kg<0.8075 - 12510275 - 125992018/11/22Total Nickel (Ni)9237653

30NCmg/kg<0.5075 - 12510975 - 1251082018/11/22Total Selenium (Se)9237653
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A2224
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

70 - 13010940NCmg/kg<0.05075 - 1259975 - 1251072018/11/22Total Silver (Ag)9237653

70 - 130111405.5mg/kg<0.1075 - 1259975 - 1251002018/11/22Total Strontium (Sr)9237653

70 - 1301034011mg/kg<0.1075 - 1259775 - 125992018/11/22Total Tin (Sn)9237653

4012mg/kg<1.075 - 1259775 - 125NC2018/11/22Total Titanium (Ti)9237653

3012mg/kg<0.502018/11/22Total Tungsten (W)9237653

70 - 130110304.9mg/kg<2.075 - 12510375 - 125NC2018/11/22Total Vanadium (V)9237653

70 - 1301103010mg/kg<1.075 - 12510275 - 125962018/11/22Total Zinc (Zn)9237653

200.7897 - 1031012018/11/22Soluble (2:1) pH9237657

50NCug/g<0.05050 - 1408850 - 140902018/11/221-Methylnaphthalene9237885

50NCug/g<0.02050 - 1408750 - 140892018/11/222-Methylnaphthalene9237885

50NCug/g<0.005050 - 1408650 - 140892018/11/22Acenaphthene9237885

50NCug/g<0.005050 - 1408550 - 140892018/11/22Acenaphthylene9237885

5013ug/g<0.004050 - 1408750 - 140912018/11/22Anthracene9237885

50NCug/g<0.02050 - 1408850 - 140912018/11/22Benzo(a)anthracene9237885

50NCug/g<0.02050 - 1408650 - 140902018/11/22Benzo(a)pyrene9237885

50NCug/g<0.02050 - 1408950 - 140922018/11/22Benzo(b&j)fluoranthene9237885

50NCug/g<0.02050 - 1408750 - 140952018/11/22Benzo(b)fluoranthene9237885

50NCug/g<0.05050 - 1409450 - 140962018/11/22Benzo(g,h,i)perylene9237885

50NCug/g<0.02050 - 1408650 - 140922018/11/22Benzo(k)fluoranthene9237885

50NCug/g<0.02050 - 1408750 - 140882018/11/22Chrysene9237885

50NCug/g<0.02050 - 1409450 - 140952018/11/22Dibenz(a,h)anthracene9237885

500.70ug/g<0.02050 - 1408850 - 140922018/11/22Fluoranthene9237885

50NCug/g<0.02050 - 1408550 - 140892018/11/22Fluorene9237885

50NCug/g<0.02050 - 1408650 - 140862018/11/22Indeno(1,2,3-cd)pyrene9237885

50NCug/g<0.01050 - 1408850 - 140892018/11/22Naphthalene9237885

50NCug/g<0.01050 - 1408650 - 140892018/11/22Phenanthrene9237885

50NCug/g<0.02050 - 1408750 - 140902018/11/22Pyrene9237885

50NCug/g<0.05050 - 14011450 - 1401132018/11/22Quinoline9237885

40NCmg/kg<10070 - 1309360 - 140912018/11/22EPH (C10-C19)9237888

40NCmg/kg<10070 - 1308760 - 140832018/11/22EPH (C19-C32)9237888

50NCmg/kg<0.02060 - 13010350 - 1401022018/11/241,1,1,2-tetrachloroethane9239585
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A2224
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

50NCmg/kg<0.02060 - 1309850 - 140952018/11/241,1,1-trichloroethane9239585

50NCmg/kg<0.02060 - 13011050 - 1401022018/11/241,1,2,2-tetrachloroethane9239585

50NCmg/kg<0.02060 - 13010950 - 1401032018/11/241,1,2-trichloroethane9239585

50NCmg/kg<0.02560 - 13010150 - 140932018/11/241,1-dichloroethane9239585

50NCmg/kg<0.02560 - 1309950 - 140922018/11/241,1-dichloroethene9239585

50NCmg/kg<0.02060 - 13011250 - 1401042018/11/241,2-dibromoethane9239585

50NCmg/kg<0.02060 - 13011550 - 1401112018/11/241,2-dichlorobenzene9239585

50NCmg/kg<0.02060 - 1309750 - 140892018/11/241,2-dichloroethane9239585

50NCmg/kg<0.02060 - 13010450 - 140972018/11/241,2-dichloropropane9239585

50NCmg/kg<0.08060 - 1309150 - 140     35 (2)2018/11/241,3-Butadiene9239585

50NCmg/kg<0.02060 - 13011350 - 1401102018/11/241,3-dichlorobenzene9239585

50NCmg/kg<0.02060 - 13011150 - 1401082018/11/241,4-dichlorobenzene9239585

50NCmg/kg<0.005060 - 13010050 - 140942018/11/24Benzene9239585

50NCmg/kg<0.2060 - 13011050 - 1401072018/11/24Bromobenzene9239585

50NCmg/kg<0.05060 - 13010650 - 140962018/11/24Bromodichloromethane9239585

50NCmg/kg<0.05060 - 13010650 - 1401002018/11/24Bromoform9239585

50NCmg/kg<0.3060 - 1309550 - 140802018/11/24Bromomethane9239585

50NCmg/kg<0.02060 - 13010150 - 140982018/11/24Carbon tetrachloride9239585

50NCmg/kg<0.02060 - 13010450 - 140982018/11/24Chlorobenzene9239585

50NCmg/kg<0.05060 - 13010750 - 1401002018/11/24Chlorodibromomethane9239585

50NCmg/kg<0.1060 - 1307950 - 140812018/11/24Chloroethane9239585

50NCmg/kg<0.02060 - 13010050 - 140942018/11/24Chloroform9239585

50NCmg/kg<0.05060 - 1309050 - 140712018/11/24Chloromethane9239585

50NCmg/kg<0.03060 - 13010150 - 140952018/11/24cis-1,2-dichloroethene9239585

50NCmg/kg<0.02050 - 14010150 - 140912018/11/24cis-1,3-dichloropropene9239585

50NCmg/kg<0.2060 - 13010950 - 1401062018/11/24Dibromomethane9239585

50NCmg/kg<0.2060 - 1307650 - 140552018/11/24Dichlorodifluoromethane9239585

50NCmg/kg<0.08060 - 13010050 - 140902018/11/24Dichloromethane9239585

50NCmg/kg<0.01060 - 13010950 - 1401052018/11/24Ethylbenzene9239585

50NCmg/kg<0.04060 - 13011050 - 1401062018/11/24m & p-Xylene9239585

50NCmg/kg<0.04060 - 13011050 - 1401052018/11/24o-Xylene9239585
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A2224
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

50NCmg/kg<0.03060 - 13012250 - 1401182018/11/24Styrene9239585

50NCmg/kg<0.01060 - 13010650 - 1401042018/11/24Tetrachloroethene9239585

50NCmg/kg<0.02060 - 13010450 - 1401002018/11/24Toluene9239585

50NCmg/kg<0.03060 - 13010150 - 140972018/11/24trans-1,2-dichloroethene9239585

50NCmg/kg<0.02050 - 14011950 - 1401062018/11/24trans-1,3-dichloropropene9239585

50NCmg/kg<0.009060 - 1309950 - 1401002018/11/24Trichloroethene9239585

50NCmg/kg<0.2060 - 1309850 - 140942018/11/24Trichlorofluoromethane9239585

50NCmg/kg<1060 - 130992018/11/24VH C6-C109239585

50NCmg/kg<0.04060 - 1307650 - 140712018/11/24Vinyl chloride9239585

50NCmg/kg<0.0402018/11/24Xylenes (Total)9239585

50NCmg/kg<1550 - 1401092018/11/23Extractable (MeOH) 2-Butanone (MEK)9239625

50NCmg/kg<0.5050 - 1401022018/11/23
Extractable (MeOH) 4-Methyl-2-pentanone
(MIBK)

9239625

70 - 130104401.8mg/kg<1002018/12/05Total Aluminum (Al)9253378

70 - 1301133012mg/kg<0.1075 - 1259875 - 125932018/12/05Total Antimony (Sb)9253378

70 - 130101304.6mg/kg<0.5075 - 1259975 - 125992018/12/05Total Arsenic (As)9253378

70 - 130107400.78mg/kg<0.1075 - 12510675 - 1251042018/12/05Total Barium (Ba)9253378

70 - 1301123016mg/kg<0.2075 - 12510475 - 1251062018/12/05Total Beryllium (Be)9253378

mg/kg<1.02018/12/05Total Boron (B)9253378

70 - 130109301.3mg/kg<0.05075 - 12510275 - 1251032018/12/05Total Cadmium (Cd)9253378

70 - 130110301.9mg/kg<1.075 - 12510575 - 1251042018/12/05Total Chromium (Cr)9253378

70 - 130106300.55mg/kg<0.3075 - 12510375 - 125992018/12/05Total Cobalt (Co)9253378

70 - 130114304.4mg/kg<0.5075 - 12510675 - 1251022018/12/05Total Copper (Cu)9253378

70 - 130115405.8mg/kg<0.1075 - 12510375 - 125992018/12/05Total Lead (Pb)9253378

70 - 130111300.78mg/kg<0.2075 - 12510275 - 125NC2018/12/05Total Manganese (Mn)9253378

70 - 13010740NCmg/kg<0.05075 - 12510375 - 1251032018/12/05Total Mercury (Hg)9253378

70 - 130118407.7mg/kg<0.1075 - 12510675 - 1251042018/12/05Total Molybdenum (Mo)9253378

70 - 130118300.023mg/kg<0.8075 - 12510575 - 125NC2018/12/05Total Nickel (Ni)9253378

30NCmg/kg<0.5075 - 12510175 - 1251032018/12/05Total Selenium (Se)9253378

70 - 13095404.1mg/kg<0.05075 - 12510275 - 1251012018/12/05Total Silver (Ag)9253378

70 - 13011240     61 (2)mg/kg<0.1075 - 1259875 - 125     65 (2)2018/12/05Total Strontium (Sr)9253378
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A2224
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

70 - 1301024017mg/kg<0.1075 - 12510075 - 1251002018/12/05Total Tin (Sn)9253378

400.57mg/kg<1.075 - 12510475 - 125NC2018/12/05Total Titanium (Ti)9253378

mg/kg<0.502018/12/05Total Tungsten (W)9253378

70 - 130113300.81mg/kg<2.075 - 12510275 - 1251022018/12/05Total Vanadium (V)9253378

70 - 130116303.5mg/kg<1.075 - 12510375 - 125NC2018/12/05Total Zinc (Zn)9253378

201.397 - 1031002018/12/05Soluble (2:1) pH9253381

(2) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

(1) Reference Material exceeds acceptance criteria for Sb. Reanalysis yeilds similar results

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B8A2224
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

Rob Reinert, B.Sc., Scientific Specialist

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.

Page 19 of 32

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386

Ma ~ am 
A Bureau Veritas Group Company ., 

Success Through Science® 

City of Vancouver - FOI 2023-228 - Page 647 of 1003



Page 20 of 32

City of Vancouver - FOI 2023-228 - Page 648 of 1003

MaXx'am 
A Bur,a11 Ver,las Group Camp•~Y . / 

IU20 • 4400 Domlnlon Sit""' 

Pro)i<I lltl4crr,ati<, ,, (W~ore appho11blo) 

01Jt1t.lU0tl" -------------1 
PO •I AFC# 

-------------IPlC,i 1:,JI 

f-r S1h 1 ~r ,on 

BBY fCD,0007}/fJ7 

J>a,;e of ? 
TwnUmUM Time [TAl] R•q,,~ 

Burnaby, BC ~_VSG_4G3 ____ -t 
----- -------1 -----------

D SameD•v 

0 \Oay Ph«11t 16041 4304671 ----------------1 ~tri, ;I I 

l,ampieofiy L5/fl/J1tf ////1,.,1 ~/J .,, £mill· 

g' llCCSR~I 

Q 'f C5R5"1I 

0 DrlrMf\( Wit..-

D ijCO!\W•!tt 

Q 'f c:?i~Wotor 

0 BC W•t•r O.u1Etv 

SalmDle lde:ntltlc;aUon 

5pceu1, 1mm1nl.'l)tr1: 

0 -.i,;p s., 111• eo"r 
fPloue~I 

1 /A/1// - 7_{0 3 -blo/1//)[) r S .711 ~ 1 'I X 
7. ti { I 7- ,s. j} 

X 

/}.JS 
j ' l J 

I J If. 

13·' I I';'> 

/; I I 

13 j~ 
\ 19 .lb i > 1, 

"" ••••-•~• Oj:\';,tSkNrlllra/Pnntl DAlli rtm/MM/llfl) TIIII& tHH:M.MJ RECEl\11:P UV : jS!gn~Lllre(Prlot) 

rJ.IJJI// fl&Hrfl#niJ.. :hlr Ji J/'J_{) 
/ 

COC-1027 Keyslane 

x 
X 

>< 

11.iM COnflrmaUc:m, • ~ 

LABOIIA TOl!'f lJ ONl'f 

CUTTOOY ',cJ\l 

'f' "' 

PRiJHit lmttct 

COOLER 

TEMPEIIA TU~ ES 

i ~t---+---+------t 
e ~ 
~ ~ 
lo g ~,,.,.,,....,.,.,.,.,=-!--,---....--.---,,----f 6 CuaUl"ki wrn.A P1lUt:Nf 'I' I iii 
~ 9 1----'--------...... ----1 
• ~ CIJMl1Wffi 

''IJ\ 

I 

IIIBIEll!I 
B8A2224_COC 



Page 21 of 32

City of Vancouver - FOI 2023-228 - Page 649 of 1003

MaXiam ,,l i] ,Ji ~ CHAIN O~ t 

1, V~.L."TVV 

r DYR CORD 
A Du,eau Ver11a.s GruuJJ Ca,npd1ty BBY F1-0007?17 . / 

6lUnilby 46Clti - - .. ••"n•by flCl/~t, ,'P,;, oil h,..,j1!00 £>· u f'~@e of 

f 

t,ivok, l..\form..Uan lh!pon lnl1><mation !If cilf.,. from i"""a) Proj,,..l lnfcnn.llon lwh<1~ 1p1>ilt:abl•f lUSJll"CundTnn< tTAT) lt,qul""' 

CCffl!'•ny tj"""' 
~ /:f6 I '6t./i( tf" Rq-Ulaf tAl' s dllV\ l "-'ost•FIM'r~b / - l:iimp•nv N.,,.. 71u:lC~e Envlro11menu l ltd. OlYlt111a11 # 

41, 't ~); 1/J,_r R1r11A Con~ Nom• PO a/AF£• ...... .,,. .. • ' ·• Con""'""""" 
\.. 'll YJ., )JJ ~u,,h TAl f5w-c""'II .. will bo l .ppUIH!f """'""' B20 . ~ Domlnlon S'tn!et Adllta. 'Pro1Ni-1t 

Burnaby, 6C VSG4G3 PC ~ltft Cjl': l l(Jlt □ Sam D , u 1 D~ 

Phcnt· 16041•~1 . J>nane. S.USII• lJ l D• y D •o.n . 
51')-i:,r JJl)hu <;1J1-c P111'1 iv ,O)Jn l,uhrl J/1/frirlJ' _ £mail A.t.-Yfr d9wl"' .r., -t) I P,11/Jrn.(r>ll' Cmoll ~mpl"dHy· 0.1• A"Clulr,d: 

lla&ulliUWV C:ther1• Special tnsin,cslon••,' An•lyik Req1>n1ed A""' Carulnnotlon a, 

lef CS~Su• D IC w"' u D D □ □ D □ D D lABORATOfl'I USE ONLY 

. § □ 
r;; 'il D y C5 5oll D ~k CSIIW,,vr 0 Ketum CDoi,l!r 1 --=- i J_ (:. CUSTOOY !iEAL 

□ □ ft3 i!. ~ t s ~ • I N ... i 
E COOLER 

~ t: □ 0 
... 

l J_ £ 
D CCME (Spe<,lyl D Other !S!l«'NI a ~ % l 0 .. TtMPEM TIJRB 

SbfpS.,npl, l!Qrti-,• ~ - - -~ ' □ ~ 
Prt'Stlnl Im.ct 

e " D 1 □ ~ '"" S!K' tvl ~ 1 l .. J._ □ 

?. i i I :i l ,, { ! 
.. 

D llfl/1111c: W•W- D 8C W&1¥C1,.Ul'I 
C {!_ § t s t; .: ID ff ;l " e ~ 1 r ..£ ~ f ; .. 

D D !!,I - ~ ..E.. 
~ - ~ 

---1 
0 :t ~ 0 --- □ - ~ g 

~ 1 l i ~ D D '-.!. nor> Sm!olr<I I -; ' t i 
WOii~ M[DIA P~O.OIT ' I ~ 

Samp:le-=ent1Jrr1ihtm f,VVYJMM/nfll 1:'t!1!! M•tr1t ~ X .. ! ! ! ! a a ~ ~ 0 
~ fr. z COMMENlS 

1 l!Ju!,f ,3 /~.O) 'JI)'(///~ ,~x .(;, '/, I~ A 
z /ldVH 13' a;. -
~ /JIW 1-1 j I tF fJ X X 
4 li1/I/({- 6 J, 6 /I:;;; 
5 I -, ,, 1-t- II, 1.S 
6 fVJ 'I 'I .r - ' \ 

J { 11) II SD 
I r1 .o, 1/:SS 
g ( {) I). • ' 

• 
. u,,, 

' \ 
10 \ '- f 1 \') /J.. ID ' \.Y ' ~ 

""' ., ($11)1a11,reJPmtl llA'lt: (YYY'(/MMfOO) TIMfl (f!H·MMI REC£1VUl av, (Siglllllure/Prlnl l o-. TE! IYVYI' / MM/DD) TIME.! IHH·MMI M .. XXAMJOB I 

J~ V /JliJJulJ l/fJ, 'lb ?.11,'f/// /J..r) t ,~ 1{).0..t{ 

. 

II• ~-~Tll'f"I.Vlthc,owlH"kJU!lln ,..litl,t--.(;ti.r,.~r(wb,,O',tl;..alWj~u::M'MAt'l•~•lllll~,.mrwt:aoGlimu. GfN'llll lhi1~1'.111t~t ' yO i.MWIL ,fi,&lt11,,,11'11eMU' J.;lCl~-una'tifQlirrv,, vt-4 .. ~1 W.,.(f,.j.,.."IWt;,..-nCIVr!'ffll 

COC-1027 Ke~s.tone 



Page 22 of 32

City of Vancouver - FOI 2023-228 - Page 650 of 1003

Max'iam 
A Bureau Vorllas Group Company 

•" 
U - UC.. 3

(~NOFCUSTOOYRECORO 

,:...,,,11d1 W•t llurr.,d,w ,C VSG ii~ t nil ~t'!'~ Uk)fU E6""i g;~ 

hwoiw lnfOfTTNtll Report h"°'1mt1vn-jit,i1 mm, lmioln, f -- jijill(alifi,J 

1763 - Keyrn,,,., Envlronml!ntal Lid. --------------1 OUiJl.KIOI'\# 

Conl'aa Na me.• C.onlnlct NamP ~U O/AH¥ --------------1 
--------------1 Prntp0. .ii 

~umaby, 8C PC _V>G __ 4G_3 ____ ..., ______ Pf _____ _..., fife loc,Hroo 

-· p 

0 \'tlC,I\So,I 0 Y,:<:SIIW"' □ ~l!lumCooter I 
D □ ~ 

□ □ 
ii: 

Ship~ Bllttltos 
> C 

IPluwSj)ocrlyJ j € 
0 !!CW l.l!r0u4li1V ~ ~ 

r.: 
' 
~ ! 

10 

TIMEl IHH,MM) RECEIVED BY, \516na1u, e/1'Tlm ) DAfl:l !YYYY/MM/ DOI TIME; IHH MM) 

COC-1027 &ys10l'l6 

K021L 
BBV FC!).,() 
Page 

1 umatoundllme tr AT) Requle« 

ll•gular TAT S d•v• (MOJt ""' 

~u>h TAT !Sun:hl, g .. wlll be appl 

□ S.me Day LJ lD 

□ 1 o .. , □ 3D 

llou~ut-: 

lluJ,PI Confirm don •: 

V.MlRATORV USE ONLY 

CUSTODY 5U.L 
~ I H 

• t 

COOL 
IEMPERA 

0 ENTI 

MAXXAMJOH• 



Page 23 of 32

City of Vancouver - FOI 2023-228 - Page 651 of 1003

M ax'iam 
A Buren~ ~m Group Company 
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Ma fiam 
A Bureau VerltilS Group Company . ;'" 
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Maxxam Job #: B8A2224
Report Date: 2018/12/07
Maxxam Sample: UU9325

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-2 (0.3)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A2224
Report Date: 2018/12/07
Maxxam Sample: UU9327

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-3 (0.5)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A2224
Report Date: 2018/12/07
Maxxam Sample: UU9327  Lab-Dup

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-3 (0.5)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A2224
Report Date: 2018/12/07
Maxxam Sample: UU9334

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-3 (6.9)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A2224
Report Date: 2018/12/07
Maxxam Sample: UU9336

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-3 (8.0)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.

Page 30 of 32

GC2 - 8:Flarr.e lonizali,;,n Detector Signal #2Transloled from ci;;sration FID2B_CH Sigf1i!I File F075---081 F,D (:l1~933S-02) 
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Maxxam Job #: B8A2224
Report Date: 2018/12/07
Maxxam Sample: UU9338

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-A

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.

Page 31 of 32
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Maxxam Job #: B8A2224
Report Date: 2018/12/07
Maxxam Sample: UU9356

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: BH18-8 (1.2)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

MAXXAM JOB #: B8A3005
Received: 2018/11/22, 18:00

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 13639-2D
Your C.O.C. #: K021468, K021469

Report Date: 2018/12/07
Report #: R2661211
Version: 2 - Revision

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Soil
# Samples Received: 7

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

BCMOE BCLM Jul 2017BBY8SOP-00010/11/122018/12/05N/A1BTEX/MTBE LH VH F1 in Soil - Field Pres. (1)

EPA 6020b R2 mBBY7SOP-00004 /
BBY7SOP-00001

2018/11/262018/11/265Elements by ICPMS (total)

EPA 6020b R2 mBBY7SOP-00004 /
BBY7SOP-00001

2018/11/282018/11/281Elements by ICPMS (total)

BCMOE BCLM Dec2000 mBBY8SOP-000172018/11/242018/11/236Moisture

BCMOE BCLM Dec2000 mBBY8SOP-000172018/12/052018/12/041Moisture

BCMOE BCLM Jul2017mBBY8SOP-000222018/11/262018/11/236PAH in Soil by GC/MS (SIM)

BCMOE BCLM Jul2017mBBY8SOP-000222018/12/052018/12/041PAH in Soil by GC/MS (SIM)

Auto CalcBBY WI-000332018/11/27N/A6Total PAH and B(a)P Calculation (2)

BCMOE BCLM Mar2005 mBBY6SOP-000282018/11/262018/11/265pH (2:1 DI Water Extract)

BCMOE BCLM Mar2005 mBBY6SOP-000282018/11/282018/11/281pH (2:1 DI Water Extract)

Auto CalcBBY WI-000332018/11/27N/A6EPH less PAH in Soil By GC/FID (3)

Auto CalcBBY WI-000332018/12/06N/A1EPH less PAH in Soil By GC/FID (3)

BCMOE BCLM Jul 2016BBY8SOP-000292018/11/262018/11/235EPH in Soil by GC/FID

BCMOE BCLM Jul 2016BBY8SOP-000292018/11/272018/11/231EPH in Soil by GC/FID

BCMOE BCLM Jul 2016BBY8SOP-000292018/12/052018/12/041EPH in Soil by GC/FID

BCMOE BCLM Sep 2017mBBY8SOP-000402018/11/26N/A1Extra VOCs in Soil - Field Pres. (1)

BCMOE BCLM Sep 2017mBBY8SOP-000402018/11/27N/A1Extra VOCs in Soil - Field Pres. (1)

BCMOE BCLM Sep 2017mBBY8SOP-00009/11/122018/11/27N/A1VOCs, VH, F1, LH  in Soil - Field Pres. (1)

BCMOE BCLM Sep 2017mBBY8SOP-00009/11/122018/11/28N/A1VOCs, VH, F1, LH  in Soil - Field Pres. (1)

Auto CalcBBY WI-000332018/11/28N/A2Volatile HC-BTEX for Soil (4)

Auto CalcBBY WI-000332018/12/06N/A1Volatile HC-BTEX for Soil (4)

Remarks:
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MAXXAM JOB #: B8A3005
Received: 2018/11/22, 18:00

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 13639-2D
Your C.O.C. #: K021468, K021469

Report Date: 2018/12/07
Report #: R2661211
Version: 2 - Revision

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

(1) The extraction date for VOC, BTEX, VH, or F1 samples that are field preserved with methanol equals the date sampled, unless otherwise stated.
(2) Total PAHs in Soil include: Quinoline, Naphthalene, 1-Methylnaphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene,
Acridine, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(b&j)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene,
and Benzo(g,h,i)perylene.

Total PAHs in Sediment include:  Naphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene,
Benzo(a)anthracene, Chrysene, Benzo(a)pyrene, and Dibenz(a,h)anthracene.
(3) LEPH = EPH (C10 to C19) - (Naphthalene + Phenanthrene)
HEPH = EPH (C19 to C32) - (Benzo(a)anthracene + Benzo(a)pyrene + Benzo(b)fluoranthene + Benzo(k)fluoranthene + Dibenz(a,h)anthracene + Indeno(1,2,3-cd)pyrene + Pyrene)
(4) VPH = VH - (Benzene + Toluene + Ethylbenzene + m & p-Xylene + o-Xylene + Styrene)

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager –Environmental Customer Service
Email: gpedersen@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
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. 

Total Cover Pages : 2
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

PHYSICAL TESTING (SOIL)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92405490.301113141315%Moisture

Physical Properties

QC BatchRDLMW18-14 (1.2)
MW18-14

(0.5)
Lab-Dup

MW18-14 (0.5)MW18-IBH18-13 (0.4)UNITS

K021469K021469K021469K021468K021468COC Number

2018/11/22
 14:35

2018/11/22
 14:30

2018/11/22
 14:30

2018/11/22
 14:30

2018/11/22
 13:10

Sampling Date

UV3377UV3376UV3376UV3364UV3360Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92531350.30212092405494115%Moisture

Physical Properties

QC BatchRDL
MW18-12

(1.8)
Lab-Dup

MW18-12 (1.8)QC BatchMW18-12 (1.2)MW18-12 (0.6)UNITS

K021468K021468K021468K021468COC Number

2018/11/22
 12:05

2018/11/22
 12:05

2018/11/22
 11:55

2018/11/22
 11:50

Sampling Date

UV3358UV3358UV3357UV3356Maxxam ID
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

VOLATILE ORGANICS BY GC-MS (SOIL)

RDL = Reportable Detection Limit

92420339974%Extractable (MeOH) D4-1,2-Dichloroethane (sur.)

924203310089%Extractable (MeOH) 4-Bromofluorobenzene (sur.)

9242033109113%Extractable (MeOH) 1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92420335.0<5.0<5.0mg/kgExtractable (MeOH) Acetone

92420330.50<0.50<0.50mg/kgExtractable (MeOH) 4-Methyl-2-pentanone (MIBK)

924203315<15<15mg/kgExtractable (MeOH) 2-Butanone (MEK)

Volatiles

QC BatchRDLBH18-13 (0.4)MW18-12 (1.2)UNITS

K021468K021468COC Number

2018/11/22
 13:10

2018/11/22
 11:55

Sampling Date

UV3360UV3357Maxxam ID
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR BTEX/VPH IN SOIL - FIELD PRESERVED (SOIL)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92544271099254427110%D4-1,2-Dichloroethane (sur.)

9254427999254427101%D10-ETHYLBENZENE (sur.)

92544271059254427106%4-Bromofluorobenzene (sur.)

925442796925442798%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

925442710<10925442710<10mg/kgVH C6-C10

92544270.040<0.04092544270.040<0.040mg/kgXylenes (Total)

92544270.030<0.03092544270.030<0.030mg/kgStyrene

92544270.040<0.04092544270.040<0.040mg/kgo-Xylene

92544270.040<0.04092544270.040<0.040mg/kgm & p-Xylene

92544270.010<0.01092544270.010<0.010mg/kgEthylbenzene

92544270.020<0.02092544270.020<0.020mg/kgToluene

92544270.0050<0.005092544270.0050<0.0050mg/kgBenzene

92544270.10<0.1092544270.10<0.10mg/kgMethyl-tert-butylether (MTBE)

Volatiles

925233310<10mg/kgVPH (VH6 to 10 - BTEX)

Calculated Parameters

QC BatchRDL
MW18-12

(1.8)
Lab-Dup

QC BatchRDLMW18-12 (1.8)UNITS

K021468K021468COC Number

2018/11/22
 12:05

2018/11/22
 12:05

Sampling Date

UV3358UV3358Maxxam ID
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

(1) Tentatively identified result and may be potentially biased high due to matrix interference.

RDL = Reportable Detection Limit

9242096100210400mg/kgEPH (C19-C32)

9253642100<10092420961001500470mg/kgEPH (C10-C19)

Hydrocarbons

9240272100210400mg/kgHEPH (C19-C32 less PAH)

9252318100<10092402721001500470mg/kgLEPH (C10-C19 less PAH)

Calculated Parameters

92420880.050<0.050<0.050ug/gBenzo(g,h,i)perylene

92420880.020<0.020<0.020ug/gDibenz(a,h)anthracene

92420880.020<0.020<0.020ug/gIndeno(1,2,3-cd)pyrene

92420880.020<0.020<0.020ug/gBenzo(a)pyrene

92420880.020<0.020<0.020ug/gBenzo(k)fluoranthene

92420880.020<0.020<0.020ug/gBenzo(b)fluoranthene

92420880.020<0.020<0.020ug/gBenzo(b&j)fluoranthene

92420880.020<0.0200.036ug/gChrysene

92420880.020<0.020<0.020ug/gBenzo(a)anthracene

92420880.0200.0520.062ug/gPyrene

92420880.0200.0400.034ug/gFluoranthene

92420880.00400.035    0.018 (1)ug/gAnthracene

92536480.010<0.01092420880.0100.0950.13ug/gPhenanthrene

92420880.0200.0590.11ug/gFluorene

92420880.00500.0310.058ug/gAcenaphthene

92420880.0050<0.0050<0.0050ug/gAcenaphthylene

92420880.0201.20.15ug/g2-Methylnaphthalene

92420880.0500.560.27ug/g1-Methylnaphthalene

92536480.010<0.01092420880.0100.76<0.010ug/gNaphthalene

92420880.050<0.050<0.050ug/gQuinoline

Polycyclic Aromatics

92402640.0502.80.87ug/gTotal PAH

92402640.0500.0920.13ug/gHigh Molecular Weight PAH`s

92402640.0502.70.74ug/gLow Molecular Weight PAH`s

Calculated Parameters

QC BatchRDLMW18-12 (1.8)QC BatchRDLMW18-12 (1.2)MW18-12 (0.6)UNITS

K021468K021468K021468COC Number

2018/11/22
 12:05

2018/11/22
 11:55

2018/11/22
 11:50

Sampling Date

UV3358UV3357UV3356Maxxam ID
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

RDL = Reportable Detection Limit

92536429492420969188%O-TERPHENYL (sur.)

92536488992420888482%TERPHENYL-D14 (sur.)

92536487392420886668%D8-NAPHTHALENE (sur.)

92536488592420887074%D8-ACENAPHTHYLENE (sur.)

92536489092420888888%D10-ANTHRACENE (sur.)

Surrogate Recovery (%)

QC BatchRDLMW18-12 (1.8)QC BatchRDLMW18-12 (1.2)MW18-12 (0.6)UNITS

K021468K021468K021468COC Number

2018/11/22
 12:05

2018/11/22
 11:55

2018/11/22
 11:50

Sampling Date

UV3358UV3357UV3356Maxxam ID
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

(2) Detection limits raised due to dilution to bring analyte within the calibrated range.
Duplicate exceeds acceptance criteria due to sample non homogeneity. Reanalysis yields similar results.

(1) Tentatively identified result and may be potentially biased high due to matrix interference.

RDL = Reportable Detection Limit

9242049400    <400 (2)9242096100<100150mg/kgEPH (C10-C19)

Hydrocarbons

924027240059009240272100490280mg/kgHEPH (C19-C32 less PAH)

9240272400<4009240272100<100150mg/kgLEPH (C10-C19 less PAH)

Calculated Parameters

92420140.0500.5392420880.0501.20.40ug/gBenzo(g,h,i)perylene

92420140.0200.1992420880.0200.380.11ug/gDibenz(a,h)anthracene

92420140.0200.4592420880.0201.10.34ug/gIndeno(1,2,3-cd)pyrene

92420140.0200.9092420880.0202.10.64ug/gBenzo(a)pyrene

92420140.0200.3692420880.0200.980.25ug/gBenzo(k)fluoranthene

92420140.0200.9292420880.0201.60.43ug/gBenzo(b)fluoranthene

92420140.0201.392420880.0202.70.73ug/gBenzo(b&j)fluoranthene

92420140.0201.492420880.0202.00.55ug/gChrysene

92420140.0200.8892420880.0201.90.47ug/gBenzo(a)anthracene

92420140.0201.792420880.0204.01.1ug/gPyrene

92420140.0201.992420880.0204.50.93ug/gFluoranthene

92420140.00400.3992420880.00401.10.15ug/gAnthracene

92420140.0101.992420880.0104.80.49ug/gPhenanthrene

92420140.0200.3992420880.0200.970.073ug/gFluorene

92420140.00500.1092420880.00500.270.039ug/gAcenaphthene

92420140.00500.3292420880.00500.930.064ug/gAcenaphthylene

92420140.0200.2792420880.0200.62    0.037 (1)ug/g2-Methylnaphthalene

92420140.0500.2292420880.0500.49<0.050ug/g1-Methylnaphthalene

92420140.0100.4192420880.0100.780.043ug/gNaphthalene

92420140.050<0.05092420880.050<0.050<0.050ug/gQuinoline

Polycyclic Aromatics

92402640.0501492402640.050316.4ug/gTotal PAH

92402640.0509.692402640.050215.5ug/gHigh Molecular Weight PAH`s

92402640.0504.192402640.050100.90ug/gLow Molecular Weight PAH`s

Calculated Parameters

QC BatchRDLMW18-14 (0.5)QC BatchRDLMW18-IBH18-13 (0.4)UNITS

K021469K021468K021468COC Number

2018/11/22
 14:30

2018/11/22
 14:30

2018/11/22
 13:10

Sampling Date

UV3376UV3364UV3360Maxxam ID
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

(1) Detection limits raised due to dilution to bring analyte within the calibrated range.
Duplicate exceeds acceptance criteria due to sample non homogeneity. Reanalysis yields similar results.

RDL = Reportable Detection Limit

92420498292420969289%O-TERPHENYL (sur.)

92420148292420887979%TERPHENYL-D14 (sur.)

92420147292420887573%D8-NAPHTHALENE (sur.)

92420147692420887874%D8-ACENAPHTHYLENE (sur.)

92420148292420887885%D10-ANTHRACENE (sur.)

Surrogate Recovery (%)

9242049400    6000 (1)9242096100500290mg/kgEPH (C19-C32)

QC BatchRDLMW18-14 (0.5)QC BatchRDLMW18-IBH18-13 (0.4)UNITS

K021469K021468K021468COC Number

2018/11/22
 14:30

2018/11/22
 14:30

2018/11/22
 13:10

Sampling Date

UV3376UV3364UV3360Maxxam ID
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

9242096100<1009242049100<1009242049100<100mg/kgEPH (C10-C19)

Hydrocarbons

9240272100180mg/kgHEPH (C19-C32 less PAH)

9240272100<100mg/kgLEPH (C10-C19 less PAH)

Calculated Parameters

92420880.0500.1192420140.0500.61ug/gBenzo(g,h,i)perylene

92420880.0200.02892420140.0200.21ug/gDibenz(a,h)anthracene

92420880.0200.09592420140.0200.65ug/gIndeno(1,2,3-cd)pyrene

92420880.0200.1592420140.0200.98ug/gBenzo(a)pyrene

92420880.0200.06392420140.0200.44ug/gBenzo(k)fluoranthene

92420880.0200.1192420140.0200.84ug/gBenzo(b)fluoranthene

92420880.0200.1892420140.0201.3ug/gBenzo(b&j)fluoranthene

92420880.0200.1492420140.0201.0ug/gChrysene

92420880.0200.1292420140.0201.0ug/gBenzo(a)anthracene

92420880.0200.2492420140.0201.9ug/gPyrene

92420880.0200.2492420140.0202.2ug/gFluoranthene

92420880.00400.03292420140.00400.49ug/gAnthracene

92420880.0100.1092420140.0102.1ug/gPhenanthrene

92420880.020<0.02092420140.0200.37ug/gFluorene

92420880.00500.006392420140.00500.13ug/gAcenaphthene

92420880.00500.01692420140.00500.29ug/gAcenaphthylene

92420880.020<0.02092420140.0200.20ug/g2-Methylnaphthalene

92420880.050<0.05092420140.0500.16ug/g1-Methylnaphthalene

92420880.010<0.01092420140.0100.25ug/gNaphthalene

92420880.050<0.05092420140.050<0.050ug/gQuinoline

Polycyclic Aromatics

92402640.0501.5ug/gTotal PAH

92402640.0501.4ug/gHigh Molecular Weight PAH`s

92402640.0500.16ug/gLow Molecular Weight PAH`s

Calculated Parameters

QC BatchRDLMW18-14 (1.2)QC BatchRDL

MW18-14
(0.5)

Lab-Dup
2

QC BatchRDL
MW18-14

(0.5)
Lab-Dup

UNITS

K021469K021469K021469COC Number

2018/11/22
 14:35

2018/11/22
 14:30

2018/11/22
 14:30

Sampling Date

UV3377UV3376UV3376Maxxam ID
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH PAH FOR CSR IN SOIL (SOIL)

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

924209692924204993924204993%O-TERPHENYL (sur.)

924208880924201479%TERPHENYL-D14 (sur.)

924208873924201471%D8-NAPHTHALENE (sur.)

924208878924201480%D8-ACENAPHTHYLENE (sur.)

924208889924201480%D10-ANTHRACENE (sur.)

Surrogate Recovery (%)

92420961001809242049100    220 (1)9242049100    390 (1)mg/kgEPH (C19-C32)

QC BatchRDLMW18-14 (1.2)QC BatchRDL

MW18-14
(0.5)

Lab-Dup
2

QC BatchRDL
MW18-14

(0.5)
Lab-Dup

UNITS

K021469K021469K021469COC Number

2018/11/22
 14:35

2018/11/22
 14:30

2018/11/22
 14:30

Sampling Date

UV3377UV3376UV3376Maxxam ID
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR/CCME METALS IN SOIL WITH HG (SOIL)

N/A = Not Applicable

RDL = Reportable Detection Limit

92445691.080.9924172170.773.528.744.6mg/kgTotal Zinc (Zn)

92445692.055.1924172155.953.829.353.7mg/kgTotal Vanadium (V)

92445690.0500.70792417210.5270.5020.5380.487mg/kgTotal Uranium (U)

92445690.50<0.509241721<0.50<0.50<0.50<0.50mg/kgTotal Tungsten (W)

92445691.08659241721943848453864mg/kgTotal Titanium (Ti)

92445690.101.8292417211.251.100.329.01mg/kgTotal Tin (Sn)

92445690.0500.06592417210.0730.0600.1050.058mg/kgTotal Thallium (Tl)

92445690.1038.3924172139.536.740.150.1mg/kgTotal Strontium (Sr)

92445690.0500.08092417210.0590.0650.070<0.050mg/kgTotal Silver (Ag)

92445690.50<0.509241721<0.50<0.50<0.50<0.50mg/kgTotal Selenium (Se)

92445690.8015.3924172114.012.49.9010.3mg/kgTotal Nickel (Ni)

92445690.100.8092417210.730.790.780.46mg/kgTotal Molybdenum (Mo)

92445690.0500.09092417210.0540.0550.055<0.050mg/kgTotal Mercury (Hg)

92445690.202939241721362281243333mg/kgTotal Manganese (Mn)

92445695.08.092417217.98.57.95.9mg/kgTotal Lithium (Li)

92445690.10108924172149.041.114.046.8mg/kgTotal Lead (Pb)

924456910020100924172122200202001320019600mg/kgTotal Iron (Fe)

92445690.5031.7924172125.822.98.8417.4mg/kgTotal Copper (Cu)

92445690.307.7192417217.766.734.416.43mg/kgTotal Cobalt (Co)

92445691.021.0924172118.818.615.516.4mg/kgTotal Chromium (Cr)

92445690.0500.34692417210.2150.2830.1200.239mg/kgTotal Cadmium (Cd)

92445691.02.792417212.43.92.71.8mg/kgTotal Boron (B)

92445690.200.2592417210.240.240.25<0.20mg/kgTotal Beryllium (Be)

92445690.1089.3924172191.591.379.776.3mg/kgTotal Barium (Ba)

92445690.504.2092417213.333.752.414.63mg/kgTotal Arsenic (As)

92445690.100.5492417210.431.170.141.23mg/kgTotal Antimony (Sb)

924456910018300924172119100185001780015100mg/kgTotal Aluminum (Al)

Total Metals by ICPMS

9244574N/A6.3292417246.936.676.348.28pHSoluble (2:1) pH

Physical Properties

QC BatchRDLMW18-14 (0.5)QC BatchMW18-IBH18-13 (0.4)MW18-12 (1.2)MW18-12 (0.6)UNITS

K021469K021468K021468K021468K021468COC Number

2018/11/22
 14:30

2018/11/22
 14:30

2018/11/22
 13:10

2018/11/22
 11:55

2018/11/22
 11:50

Sampling Date

UV3376UV3364UV3360UV3357UV3356Maxxam ID
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR/CCME METALS IN SOIL WITH HG (SOIL)

N/A = Not Applicable

RDL = Reportable Detection Limit

92417211.041.8mg/kgTotal Zinc (Zn)

92417212.061.0mg/kgTotal Vanadium (V)

92417210.0500.422mg/kgTotal Uranium (U)

92417210.50<0.50mg/kgTotal Tungsten (W)

92417211.0913mg/kgTotal Titanium (Ti)

92417210.100.54mg/kgTotal Tin (Sn)

92417210.0500.069mg/kgTotal Thallium (Tl)

92417210.1042.6mg/kgTotal Strontium (Sr)

92417210.050<0.050mg/kgTotal Silver (Ag)

92417210.50<0.50mg/kgTotal Selenium (Se)

92417210.808.03mg/kgTotal Nickel (Ni)

92417210.100.36mg/kgTotal Molybdenum (Mo)

92417210.050<0.050mg/kgTotal Mercury (Hg)

92417210.20369mg/kgTotal Manganese (Mn)

92417215.05.8mg/kgTotal Lithium (Li)

92417210.107.57mg/kgTotal Lead (Pb)

924172110022800mg/kgTotal Iron (Fe)

92417210.5023.0mg/kgTotal Copper (Cu)

92417210.307.10mg/kgTotal Cobalt (Co)

92417211.014.0mg/kgTotal Chromium (Cr)

92417210.0500.069mg/kgTotal Cadmium (Cd)

92417211.01.2mg/kgTotal Boron (B)

92417210.20<0.20mg/kgTotal Beryllium (Be)

92417210.1093.6mg/kgTotal Barium (Ba)

92417210.501.73mg/kgTotal Arsenic (As)

92417210.100.16mg/kgTotal Antimony (Sb)

924172110016300mg/kgTotal Aluminum (Al)

Total Metals by ICPMS

9241724N/A6.54pHSoluble (2:1) pH

Physical Properties

QC BatchRDLMW18-14 (1.2)UNITS

K021469COC Number

2018/11/22
 14:35

Sampling Date

UV3377Maxxam ID
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR VOC + VPH IN SOIL - FIELD PRESERVED (SOIL)

(1) Tentatively identified result and may be potentially biased high due to matrix interference.

RDL = Reportable Detection Limit

92419800.020<0.0200.020<0.020mg/kgChloroform

92419800.10<0.100.10<0.10mg/kgChloroethane

92419800.050<0.0500.050<0.050mg/kgChlorodibromomethane

92419800.020<0.0200.020<0.020mg/kgChlorobenzene

92419800.020<0.0200.020<0.020mg/kgCarbon tetrachloride

92419800.30<0.300.30<0.30mg/kgBromomethane

92419800.050<0.0500.050<0.050mg/kgBromoform

92419800.050<0.0500.050    2.5 (1)mg/kgBromodichloromethane

92419800.20<0.200.20<0.20mg/kgBromobenzene

92419800.0050<0.00500.0050    0.019 (1)mg/kgBenzene

92419800.020<0.0200.020<0.020mg/kg1,4-dichlorobenzene

92419800.020<0.0200.020<0.020mg/kg1,3-dichlorobenzene

92419800.080<0.0800.080<0.080mg/kg1,3-Butadiene

92419800.20<0.200.20<0.20mg/kg1,3,5-trimethylbenzene

92419800.020<0.0200.020<0.020mg/kg1,2-dichloropropane

92419800.020<0.0200.020<0.020mg/kg1,2-dichloroethane

92419800.020<0.0200.020<0.020mg/kg1,2-dichlorobenzene

92419800.020<0.0200.020<0.020mg/kg1,2-dibromoethane

92419800.20<0.200.20<0.20mg/kg1,2,4-trimethylbenzene

92419800.030<0.0300.030<0.030mg/kg1,2,4-trichlorobenzene

92419800.030    0.065 (1)0.030    0.048 (1)mg/kg1,2,3-trichlorobenzene

92419800.025<0.0250.025<0.025mg/kg1,1-dichloroethene

92419800.025<0.0250.025<0.025mg/kg1,1-dichloroethane

92419800.020<0.0200.020    2.5 (1)mg/kg1,1,2-trichloroethane

92419800.20<0.200.20<0.20mg/kg1,1,2Trichloro-1,2,2Trifluoroethane

92419800.020<0.0200.020<0.020mg/kg1,1,2,2-tetrachloroethane

92419800.020<0.0200.020<0.020mg/kg1,1,1-trichloroethane

92419800.020<0.0200.020<0.020mg/kg1,1,1,2-tetrachloroethane

924198010<10501100mg/kgVH C6-C10

Volatiles

923969510<10501100mg/kgVPH (VH6 to 10 - BTEX)

Calculated Parameters

QC BatchRDLBH18-13 (0.4)RDLMW18-12 (1.2)UNITS

K021468K021468COC Number

2018/11/22
 13:10

2018/11/22
 11:55

Sampling Date

UV3360UV3357Maxxam ID
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR VOC + VPH IN SOIL - FIELD PRESERVED (SOIL)

(1) Tentatively identified result and may be potentially biased high due to matrix interference.

RDL = Reportable Detection Limit

924198010697%D4-1,2-Dichloroethane (sur.)

9241980125119%D10-ETHYLBENZENE (sur.)

924198011298%4-Bromofluorobenzene (sur.)

92419809993%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92419800.040<0.0400.0400.18mg/kgXylenes (Total)

92419800.040<0.0400.0400.052mg/kgo-Xylene

92419800.040<0.0400.0400.13mg/kgm & p-Xylene

92419800.040<0.0400.040<0.040mg/kgVinyl chloride

92419800.20<0.200.20<0.20mg/kgTrichlorofluoromethane

92419800.0090<0.00900.0090<0.0090mg/kgTrichloroethene

92419800.020<0.0200.020<0.020mg/kgtrans-1,3-dichloropropene

92419800.030<0.0300.030<0.030mg/kgtrans-1,2-dichloroethene

92419800.020<0.0200.0200.051mg/kgToluene

92419800.010<0.0100.010<0.010mg/kgTetrachloroethene

92419800.030<0.0300.030<0.030mg/kgStyrene

92419802.0<2.02.0    4.4 (1)mg/kgn-Decane

92419800.10<0.100.10<0.10mg/kgMethyl-tert-butylether (MTBE)

92419800.20<0.200.2011mg/kgMethylcyclohexane

92419800.20<0.200.200.41mg/kgIsopropylbenzene

92419800.20<0.200.20<0.20mg/kgHexachlorobutadiene

92419800.010<0.0100.0100.13mg/kgEthylbenzene

92419800.080<0.0800.080<0.080mg/kgDichloromethane

92419800.20<0.200.20<0.20mg/kgDichlorodifluoromethane

92419800.020<0.0200.020<0.020mg/kgcis-1,3-dichloropropene

92419800.030<0.0300.030<0.030mg/kgcis-1,2-dichloroethene

92419800.050<0.0500.050<0.050mg/kgChloromethane

QC BatchRDLBH18-13 (0.4)RDLMW18-12 (1.2)UNITS

K021468K021468COC Number

2018/11/22
 13:10

2018/11/22
 11:55

Sampling Date

UV3360UV3357Maxxam ID
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

9.0°CPackage 2

7.7°CPackage 1

Version 2: Report reissued to include results for LEPH, VPH, naphthalene on sample MW18-12(1.8) as per request from Stewart McBride on
2018/12/04

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3005
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

%10050 - 1408750 - 140872018/11/281,4-Difluorobenzene (sur.)9241980

%10050 - 1409950 - 140962018/11/284-Bromofluorobenzene (sur.)9241980

%12050 - 1409950 - 1401122018/11/28D10-ETHYLBENZENE (sur.)9241980

%10250 - 14010250 - 140992018/11/28D4-1,2-Dichloroethane (sur.)9241980

%8850 - 1408650 - 140872018/11/26D10-ANTHRACENE (sur.)9242014

%8150 - 1408150 - 140842018/11/26D8-ACENAPHTHYLENE (sur.)9242014

%7350 - 1407650 - 140752018/11/26D8-NAPHTHALENE (sur.)9242014

%8350 - 1408350 - 140842018/11/26TERPHENYL-D14 (sur.)9242014

%10750 - 1401052018/11/26Extractable (MeOH) 1,4-Difluorobenzene (sur.)9242033

%10250 - 1401002018/11/26
Extractable (MeOH) 4-Bromofluorobenzene
(sur.)

9242033

%10250 - 140972018/11/26
Extractable (MeOH) D4-1,2-Dichloroethane
(sur.)

9242033

%9560 - 1407860 - 140792018/11/26O-TERPHENYL (sur.)9242049

%8550 - 1407950 - 140752018/11/26D10-ANTHRACENE (sur.)9242088

%8150 - 1407850 - 140762018/11/26D8-ACENAPHTHYLENE (sur.)9242088

%7850 - 1407650 - 140682018/11/26D8-NAPHTHALENE (sur.)9242088

%8350 - 1407950 - 140762018/11/26TERPHENYL-D14 (sur.)9242088

%9060 - 1407760 - 140782018/11/26O-TERPHENYL (sur.)9242096

%9260 - 1407860 - 140782018/12/05O-TERPHENYL (sur.)9253642

%9350 - 1409350 - 140892018/12/05D10-ANTHRACENE (sur.)9253648

%8550 - 1408550 - 140872018/12/05D8-ACENAPHTHYLENE (sur.)9253648

%7650 - 1407250 - 140792018/12/05D8-NAPHTHALENE (sur.)9253648

%8150 - 1409050 - 140872018/12/05TERPHENYL-D14 (sur.)9253648

%9970 - 1309470 - 130932018/12/051,4-Difluorobenzene (sur.)9254427

%10470 - 13010770 - 1301072018/12/054-Bromofluorobenzene (sur.)9254427

%9160 - 1308660 - 1301002018/12/05D10-ETHYLBENZENE (sur.)9254427

%10670 - 1309970 - 130952018/12/05D4-1,2-Dichloroethane (sur.)9254427

207.6%<0.302018/11/24Moisture9240549

70 - 130107400.21mg/kg<1002018/11/26Total Aluminum (Al)9241721

70 - 130123302.2mg/kg<0.1075 - 12510275 - 125952018/11/26Total Antimony (Sb)9241721
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3005
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

70 - 130102301.7mg/kg<0.5075 - 1259975 - 1251052018/11/26Total Arsenic (As)9241721

70 - 130112402.6mg/kg<0.1075 - 12510075 - 125NC2018/11/26Total Barium (Ba)9241721

70 - 13010430NCmg/kg<0.2075 - 1259875 - 1251082018/11/26Total Beryllium (Be)9241721

301.4mg/kg<1.02018/11/26Total Boron (B)9241721

70 - 130104302.3mg/kg<0.05075 - 12510175 - 1251062018/11/26Total Cadmium (Cd)9241721

70 - 130117301.6mg/kg<1.075 - 1259975 - 1251032018/11/26Total Chromium (Cr)9241721

70 - 130104301.1mg/kg<0.3075 - 1259875 - 1251032018/11/26Total Cobalt (Co)9241721

70 - 130108301.2mg/kg<0.5075 - 1259575 - 1251002018/11/26Total Copper (Cu)9241721

70 - 130108300.66mg/kg<1002018/11/26Total Iron (Fe)9241721

70 - 130115404.8mg/kg<0.1075 - 1259875 - 125992018/11/26Total Lead (Pb)9241721

70 - 13010430NCmg/kg<5.075 - 1259775 - 1251042018/11/26Total Lithium (Li)9241721

70 - 130107305.6mg/kg<0.2075 - 1259675 - 125NC2018/11/26Total Manganese (Mn)9241721

70 - 13011840NCmg/kg<0.05075 - 12510275 - 1251062018/11/26Total Mercury (Hg)9241721

70 - 130115400.63mg/kg<0.1075 - 12510375 - 1251072018/11/26Total Molybdenum (Mo)9241721

70 - 130110300.92mg/kg<0.8075 - 1259775 - 1251012018/11/26Total Nickel (Ni)9241721

30NCmg/kg<0.5075 - 12510175 - 1251052018/11/26Total Selenium (Se)9241721

70 - 13011140NCmg/kg<0.05075 - 12510875 - 1251092018/11/26Total Silver (Ag)9241721

70 - 130119402.5mg/kg<0.1075 - 12510075 - 1251072018/11/26Total Strontium (Sr)9241721

70 - 13010130NCmg/kg<0.05075 - 1259875 - 1251022018/11/26Total Thallium (Tl)9241721

70 - 130119403.0mg/kg<0.1075 - 12510175 - 1251072018/11/26Total Tin (Sn)9241721

407.1mg/kg<1.075 - 1259975 - 125NC2018/11/26Total Titanium (Ti)9241721

30NCmg/kg<0.502018/11/26Total Tungsten (W)9241721

70 - 130119305.1mg/kg<0.05075 - 1259475 - 125992018/11/26Total Uranium (U)9241721

70 - 130112302.1mg/kg<2.075 - 1259875 - 125982018/11/26Total Vanadium (V)9241721

70 - 130110302.7mg/kg<1.075 - 1259875 - 1251052018/11/26Total Zinc (Zn)9241721

200.1497 - 1031002018/11/26Soluble (2:1) pH9241724

50NCmg/kg<0.02060 - 13011550 - 1401062018/11/271,1,1,2-tetrachloroethane9241980

50NCmg/kg<0.02060 - 13011050 - 1401002018/11/271,1,1-trichloroethane9241980

50NCmg/kg<0.02060 - 13010450 - 1401012018/11/271,1,2,2-tetrachloroethane9241980

50NCmg/kg<0.2060 - 13010850 - 140972018/11/271,1,2Trichloro-1,2,2Trifluoroethane9241980

50NCmg/kg<0.02060 - 13012050 - 1401112018/11/271,1,2-trichloroethane9241980
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3005
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

50NCmg/kg<0.02560 - 13011250 - 1401022018/11/271,1-dichloroethane9241980

50NCmg/kg<0.02560 - 13011350 - 140972018/11/271,1-dichloroethene9241980

50NCmg/kg<0.03060 - 13011850 - 1401072018/11/271,2,3-trichlorobenzene9241980

50NCmg/kg<0.03060 - 13011950 - 1401092018/11/271,2,4-trichlorobenzene9241980

50NCmg/kg<0.2060 - 13012650 - 1401242018/11/271,2,4-trimethylbenzene9241980

50NCmg/kg<0.02060 - 13012150 - 1401102018/11/271,2-dibromoethane9241980

50NCmg/kg<0.02060 - 13012050 - 1401122018/11/271,2-dichlorobenzene9241980

50NCmg/kg<0.02060 - 13010450 - 140962018/11/271,2-dichloroethane9241980

50NCmg/kg<0.02060 - 13011750 - 1401082018/11/271,2-dichloropropane9241980

50NCmg/kg<0.2060 - 13012350 - 1401182018/11/271,3,5-trimethylbenzene9241980

50NCmg/kg<0.08060 - 130     52 (1)50 - 140     22 (1)2018/11/271,3-Butadiene9241980

50NCmg/kg<0.02060 - 13011850 - 1401112018/11/271,3-dichlorobenzene9241980

50NCmg/kg<0.02060 - 13011450 - 1401082018/11/271,4-dichlorobenzene9241980

50NCmg/kg<0.005060 - 13011250 - 1401022018/11/27Benzene9241980

50NCmg/kg<0.2060 - 13011250 - 1401042018/11/27Bromobenzene9241980

50NCmg/kg<0.05060 - 13011650 - 1401032018/11/27Bromodichloromethane9241980

50NCmg/kg<0.05060 - 13010450 - 140992018/11/27Bromoform9241980

50NCmg/kg<0.3060 - 13011250 - 140902018/11/27Bromomethane9241980

50NCmg/kg<0.02060 - 13011550 - 1401032018/11/27Carbon tetrachloride9241980

50NCmg/kg<0.02060 - 13010750 - 140982018/11/27Chlorobenzene9241980

50NCmg/kg<0.05060 - 13011850 - 1401052018/11/27Chlorodibromomethane9241980

50NCmg/kg<0.1060 - 1308650 - 140822018/11/27Chloroethane9241980

50NCmg/kg<0.02060 - 13011250 - 1401012018/11/27Chloroform9241980

50NCmg/kg<0.05060 - 1309550 - 140702018/11/27Chloromethane9241980

50NCmg/kg<0.03060 - 13011450 - 1401012018/11/27cis-1,2-dichloroethene9241980

50NCmg/kg<0.02050 - 14011550 - 1401062018/11/27cis-1,3-dichloropropene9241980

50NCmg/kg<0.2060 - 1307650 - 140     44 (1)2018/11/27Dichlorodifluoromethane9241980

50NCmg/kg<0.08060 - 13011250 - 140962018/11/27Dichloromethane9241980

50NCmg/kg<0.01060 - 13012550 - 1401162018/11/27Ethylbenzene9241980

50NCmg/kg<0.2050 - 13011450 - 1401072018/11/27Hexachlorobutadiene9241980

50NCmg/kg<0.2060 - 13011950 - 1401142018/11/27Isopropylbenzene9241980

Page 19 of 37

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386

Ma ~ am 
A Bureau Veritas Group Company ., 

Success Through Science® 

City of Vancouver - FOI 2023-228 - Page 679 of 1003



KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3005
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

50NCmg/kg<0.04060 - 13012650 - 1401162018/11/27m & p-Xylene9241980

50NCmg/kg<0.2060 - 130115N/A1062018/11/27Methylcyclohexane9241980

50NCmg/kg<0.1060 - 13010750 - 140952018/11/27Methyl-tert-butylether (MTBE)9241980

50NCmg/kg<2.060 - 13012750 - 1401152018/11/27n-Decane9241980

50NCmg/kg<0.04060 - 13012550 - 1401182018/11/27o-Xylene9241980

50NCmg/kg<0.03060 - 13012450 - 1401242018/11/27Styrene9241980

50NCmg/kg<0.01060 - 13012250 - 1401092018/11/27Tetrachloroethene9241980

50NCmg/kg<0.02060 - 13012150 - 1401112018/11/27Toluene9241980

50NCmg/kg<0.03060 - 13011350 - 1401002018/11/27trans-1,2-dichloroethene9241980

50NCmg/kg<0.02050 - 14012150 - 1401142018/11/27trans-1,3-dichloropropene9241980

50NCmg/kg<0.009060 - 13011250 - 1401032018/11/27Trichloroethene9241980

50NCmg/kg<0.2060 - 13010750 - 140942018/11/27Trichlorofluoromethane9241980

50NCmg/kg<1060 - 1301012018/11/27VH C6-C109241980

50NCmg/kg<0.04060 - 1308350 - 140722018/11/27Vinyl chloride9241980

50NCmg/kg<0.0402018/11/27Xylenes (Total)9241980

5028ug/g<0.05050 - 1408750 - 140762018/11/261-Methylnaphthalene9242014

5034ug/g<0.02050 - 1408750 - 140722018/11/262-Methylnaphthalene9242014

5026ug/g<0.005050 - 1408550 - 140882018/11/26Acenaphthene9242014

508.3ug/g<0.005050 - 1408550 - 140752018/11/26Acenaphthylene9242014

5022ug/g<0.004050 - 1408750 - 140852018/11/26Anthracene9242014

5013ug/g<0.02050 - 1408750 - 140822018/11/26Benzo(a)anthracene9242014

508.5ug/g<0.02050 - 1408650 - 140842018/11/26Benzo(a)pyrene9242014

502.6ug/g<0.02050 - 1408850 - 140772018/11/26Benzo(b&j)fluoranthene9242014

509.0ug/g<0.02050 - 1408650 - 140762018/11/26Benzo(b)fluoranthene9242014

5014ug/g<0.05050 - 1409350 - 140692018/11/26Benzo(g,h,i)perylene9242014

5020ug/g<0.02050 - 1408550 - 140952018/11/26Benzo(k)fluoranthene9242014

5033ug/g<0.02050 - 1408650 - 140NC2018/11/26Chrysene9242014

508.6ug/g<0.02050 - 1409350 - 140892018/11/26Dibenz(a,h)anthracene9242014

5016ug/g<0.02050 - 1408850 - 140NC2018/11/26Fluoranthene9242014

505.7ug/g<0.02050 - 1408550 - 140712018/11/26Fluorene9242014

5037ug/g<0.02050 - 1408550 - 140762018/11/26Indeno(1,2,3-cd)pyrene9242014
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3005
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

5047ug/g<0.01050 - 1408750 - 140632018/11/26Naphthalene9242014

5011ug/g<0.01050 - 1408650 - 140NC2018/11/26Phenanthrene9242014

5011ug/g<0.02050 - 1408750 - 140NC2018/11/26Pyrene9242014

50NCug/g<0.05050 - 14011550 - 1401132018/11/26Quinoline9242014

50NCmg/kg<1550 - 1401002018/11/26Extractable (MeOH) 2-Butanone (MEK)9242033

50NCmg/kg<0.5050 - 140922018/11/26
Extractable (MeOH) 4-Methyl-2-pentanone
(MIBK)

9242033

50NCmg/kg<5.050 - 140882018/11/26Extractable (MeOH) Acetone9242033

40NCmg/kg<10070 - 1308060 - 140662018/11/26EPH (C10-C19)9242049

40     176 (1)mg/kg<10070 - 1308160 - 140NC2018/11/26EPH (C19-C32)9242049

50NCug/g<0.05050 - 1408350 - 140802018/11/261-Methylnaphthalene9242088

5029ug/g<0.02050 - 1408350 - 140792018/11/262-Methylnaphthalene9242088

50     99 (1)ug/g<0.005050 - 1408450 - 140822018/11/26Acenaphthene9242088

50     93 (1)ug/g<0.005050 - 1408450 - 140822018/11/26Acenaphthylene9242088

50     129 (1)ug/g<0.004050 - 1408350 - 140752018/11/26Anthracene9242088

50     103 (1)ug/g<0.02050 - 1407650 - 140702018/11/26Benzo(a)anthracene9242088

50     81 (1)ug/g<0.02050 - 1408050 - 140752018/11/26Benzo(a)pyrene9242088

50     67 (1)ug/g<0.02050 - 1407950 - 140732018/11/26Benzo(b&j)fluoranthene9242088

50     60 (1)ug/g<0.02050 - 1407850 - 140752018/11/26Benzo(b)fluoranthene9242088

5037ug/g<0.05050 - 1409150 - 140822018/11/26Benzo(g,h,i)perylene9242088

50     76 (1)ug/g<0.02050 - 1407750 - 140702018/11/26Benzo(k)fluoranthene9242088

50     95 (1)ug/g<0.02050 - 1407650 - 140692018/11/26Chrysene9242088

50NCug/g<0.02050 - 1408850 - 140792018/11/26Dibenz(a,h)anthracene9242088

50     89 (1)ug/g<0.02050 - 1408350 - 140802018/11/26Fluoranthene9242088

50     125 (1)ug/g<0.02050 - 1407750 - 140762018/11/26Fluorene9242088

50     52 (1)ug/g<0.02050 - 1408350 - 140742018/11/26Indeno(1,2,3-cd)pyrene9242088

5024ug/g<0.01050 - 1408650 - 140772018/11/26Naphthalene9242088

50     118 (1)ug/g<0.01050 - 1408250 - 140802018/11/26Phenanthrene9242088

50     93 (1)ug/g<0.02050 - 1408250 - 140792018/11/26Pyrene9242088

50NCug/g<0.05050 - 14011950 - 1401182018/11/26Quinoline9242088

40NCmg/kg<10070 - 1307960 - 140842018/11/26EPH (C10-C19)9242096
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3005
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

4033mg/kg<10070 - 1308360 - 140822018/11/26EPH (C19-C32)9242096

70 - 130110408.1mg/kg
118, RDL=100

(2)
2018/11/28Total Aluminum (Al)9244569

70 - 130119306.2mg/kg<0.1075 - 12510175 - 125922018/11/28Total Antimony (Sb)9244569

70 - 130101300.34mg/kg<0.5075 - 12510175 - 125992018/11/28Total Arsenic (As)9244569

70 - 130107401.9mg/kg<0.1075 - 12510575 - 125NC2018/11/28Total Barium (Ba)9244569

70 - 130123302.3mg/kg<0.2075 - 12511075 - 1251042018/11/28Total Beryllium (Be)9244569

3018mg/kg<1.02018/11/28Total Boron (B)9244569

70 - 130103300.19mg/kg<0.05075 - 12510575 - 1251032018/11/28Total Cadmium (Cd)9244569

70 - 130116307.0mg/kg<1.075 - 12510575 - 125982018/11/28Total Chromium (Cr)9244569

70 - 130107301.2mg/kg<0.3075 - 12510475 - 1251002018/11/28Total Cobalt (Co)9244569

70 - 130115302.7mg/kg<0.5075 - 12510475 - 125972018/11/28Total Copper (Cu)9244569

70 - 130110mg/kg<1002018/11/28Total Iron (Fe)9244569

70 - 130121404.5mg/kg<0.1075 - 12510275 - 125992018/11/28Total Lead (Pb)9244569

70 - 130106mg/kg<5.075 - 12510375 - 1251002018/11/28Total Lithium (Li)9244569

70 - 130108302.7mg/kg<0.2075 - 12510275 - 125NC2018/11/28Total Manganese (Mn)9244569

70 - 13010740NCmg/kg<0.05075 - 12510575 - 1251042018/11/28Total Mercury (Hg)9244569

70 - 1301134010mg/kg<0.1075 - 12510375 - 1251012018/11/28Total Molybdenum (Mo)9244569

70 - 130112301.4mg/kg<0.8075 - 12510375 - 125982018/11/28Total Nickel (Ni)9244569

30NCmg/kg<0.5075 - 12510375 - 1251002018/11/28Total Selenium (Se)9244569

70 - 130974030mg/kg<0.05075 - 1259975 - 1251002018/11/28Total Silver (Ag)9244569

70 - 130116407.2mg/kg<0.1075 - 12510175 - 125NC2018/11/28Total Strontium (Sr)9244569

70 - 130104mg/kg<0.05075 - 12510475 - 125992018/11/28Total Thallium (Tl)9244569

70 - 1301154011mg/kg<0.1075 - 12510475 - 125992018/11/28Total Tin (Sn)9244569

407.9mg/kg<1.075 - 12510675 - 125NC2018/11/28Total Titanium (Ti)9244569

30NCmg/kg<0.502018/11/28Total Tungsten (W)9244569

70 - 130109mg/kg<0.05075 - 12510575 - 1251042018/11/28Total Uranium (U)9244569

70 - 130112300.98mg/kg<2.075 - 12510375 - 125NC2018/11/28Total Vanadium (V)9244569

70 - 130115300.77mg/kg<1.075 - 12510475 - 125NC2018/11/28Total Zinc (Zn)9244569

97 - 1031002018/11/28Soluble (2:1) pH9244574

201.5%<0.302018/12/05Moisture9253135
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3005
Report Date: 2018/12/07

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSpiked BlankMatrix Spike

40NCmg/kg<10070 - 1309760 - 140992018/12/05EPH (C10-C19)9253642

50NCug/g<0.01050 - 1409350 - 140932018/12/05Naphthalene9253648

503.8ug/g<0.01050 - 1409350 - 140912018/12/05Phenanthrene9253648

40NCmg/kg<0.005070 - 1308460 - 140822018/12/05Benzene9254427

40NCmg/kg<0.01070 - 1309660 - 140902018/12/05Ethylbenzene9254427

40NCmg/kg<0.04070 - 1309560 - 140892018/12/05m & p-Xylene9254427

40NCmg/kg<0.1070 - 1308060 - 140822018/12/05Methyl-tert-butylether (MTBE)9254427

40NCmg/kg<0.04070 - 1309760 - 140902018/12/05o-Xylene9254427

40NCmg/kg<0.03070 - 1309960 - 140912018/12/05Styrene9254427

40NCmg/kg<0.02070 - 1308760 - 140822018/12/05Toluene9254427

40NCmg/kg<1070 - 130772018/12/05VH C6-C109254427

40NCmg/kg<0.0402018/12/05Xylenes (Total)9254427

(2) Method Blank exceeds acceptance limits.  Sample values for Al are >10x the concentration of the method blank and the contamination is considered insignificant.

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B8A3005
Report Date: 2018/12/07

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

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 #: B8A3005
Report Date: 2018/12/07
Maxxam Sample: UV3356

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-12 (0.6)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3005
Report Date: 2018/12/07
Maxxam Sample: UV3357

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-12 (1.2)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3005
Report Date: 2018/12/07
Maxxam Sample: UV3358

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-12 (1.8)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3005
Report Date: 2018/12/07
Maxxam Sample: UV3360

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: BH18-13 (0.4)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3005
Report Date: 2018/12/07
Maxxam Sample: UV3364

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-I

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3005
Report Date: 2018/12/07
Maxxam Sample: UV3376

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-14 (0.5)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3005
Report Date: 2018/12/07
Maxxam Sample: UV3376  Lab-Dup

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-14 (0.5)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3005
Report Date: 2018/12/07
Maxxam Sample: UV3376  Lab-Dup 2

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-14 (0.5)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3005
Report Date: 2018/12/07
Maxxam Sample: UV3377

EPH in Soil by GC/FID Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-14 (1.2)

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

MAXXAM JOB #: B8A3997
Received: 2018/11/27, 17:40

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2D
Your C.O.C. #: K021377

Report Date: 2018/11/30
Report #: R2658706

Version: 1 - Final

Attention: Stewart McBride

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Water
# Samples Received: 3

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

Auto CalcBBY WI-000332018/11/29N/A3Hardness (calculated as CaCO3)

BCMOE BCLM Oct2013 mBBY7SOP-000152018/11/28N/A3Mercury (Dissolved) by CVAF

BCMOE BCLM Mar 2017BBY8SOP-000292018/11/282018/11/283EPH in Water when PAH required

Auto CalcBBY WI-000332018/11/29N/A3Na, K, Ca, Mg, S by CRC ICPMS (diss.)

EPA 6020b R2 mBBY7SOP-000022018/11/29N/A3Elements by CRC ICPMS (dissolved)

BCMOE BCLM Jul2017mBBY8SOP-000212018/11/292018/11/283PAH in Water by GC/MS (SIM)

Auto CalcBBY WI-000332018/11/30N/A3Total LMW, HMW, Total PAH Calc (1)

BCMOE Reqs 08/14BBY7 WI-000042018/11/27N/A3Filter and HNO3 Preserve for Metals

Auto CalcBBY WI-000332018/11/30N/A3EPH less PAH in Water by GC/FID (2)

BCMOE BCLM Jul 2017mBBY8SOP-000402018/11/28N/A2Extra VOCs in Water by HS GC/MS

BCMOE BCLM Jul 2017BBY8SOP-00009/11/122018/11/30N/A2VOCs, VH, F1, LH  in Water by HS GC/MS

Auto CalcBBY WI-000332018/11/30N/A2Volatile HC-BTEX (3)

Remarks:

Page 1 of 22

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386

Ma ~ am 
A Bureau Veritas Group Company ., 

Success Through Science® 
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MAXXAM JOB #: B8A3997
Received: 2018/11/27, 17:40

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2D
Your C.O.C. #: K021377

Report Date: 2018/11/30
Report #: R2658706

Version: 1 - Final

Attention: Stewart McBride

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

(1) Total PAHs in Water include: Quinoline, Naphthalene, 1-Methylnaphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene,
Acridine, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(b&j)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene,
and Benzo(g,h,i)perylene.
(2) LEPH = EPH (C10 to C19) - (Acenaphthene + Acridine + Anthracene + Fluorene + Naphthalene + Phenanthrene)
HEPH = EPH (C19 to C32) - (Benzo(a)anthracene + Benzo(a)pyrene + Fluoranthene +  Pyrene)
(3) VPH = VH - (Benzene + Toluene + Ethylbenzene + m & p-Xylene + o-Xylene + Styrene)

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager –Environmental Customer Service
Email: gpedersen@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
This report has been generated and distributed using a secure automated process.
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 #: B8A3997
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

RESULTS OF CHEMICAL ANALYSES OF  WATER

ONSITEFIELDFIELDFIELDN/AFilter and HNO3 Preservation

Calculated Parameters
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Maxxam Job #: B8A3997
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

VOLATILE ORGANICS BY GC-MS (WATER)

RDL = Reportable Detection Limit

92450039395%D4-1,2-Dichloroethane (sur.)

92450039695%4-Bromofluorobenzene (sur.)

9245003101102%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

924500310<10<10ug/L4-Methyl-2-pentanone (MIBK)

924500350<50<50ug/L2-Butanone (MEK)

Volatiles

QC BatchRDLMW18-AMW18-12UNITS

K021377K021377COC Number

2018/11/27
 14:45

2018/11/27
 14:45

Sampling Date

UV9080UV9078Maxxam ID
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Maxxam Job #: B8A3997
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH CSR/CCME PAH IN WATER (WATER)

RDL = Reportable Detection Limit

92452439998101%O-TERPHENYL (sur.)

Surrogate Recovery (%)

92452430.20<0.20<0.20<0.20mg/LEPH (C19-C32)

92452430.20<0.20<0.20<0.20mg/LEPH (C10-C19)

Ext. Pet. Hydrocarbon

92434010.20<0.20<0.20<0.20mg/LHEPH (C19-C32 less PAH)

92434010.20<0.20<0.20<0.20mg/LLEPH (C10-C19 less PAH)

Calculated Parameters

92451900.050<0.050<0.050<0.050ug/LBenzo(g,h,i)perylene

92451900.0030<0.00300.0041<0.0030ug/LDibenz(a,h)anthracene

92451900.050<0.050<0.050<0.050ug/LIndeno(1,2,3-cd)pyrene

92451900.00500.00760.0270.0074ug/LBenzo(a)pyrene

92451900.050<0.050<0.050<0.050ug/LBenzo(k)fluoranthene

92451900.030<0.030<0.030<0.030ug/LBenzo(b&j)fluoranthene

92451900.020<0.0200.032<0.020ug/LChrysene

92451900.010<0.0100.025<0.010ug/LBenzo(a)anthracene

92451900.0200.0220.0510.022ug/LPyrene

92451900.020<0.0200.050<0.020ug/LFluoranthene

92451900.050<0.050<0.050<0.050ug/LAcridine

92451900.010<0.010<0.010<0.010ug/LAnthracene

92451900.050<0.050<0.050<0.050ug/LPhenanthrene

92451900.050<0.050<0.050<0.050ug/LFluorene

92451900.050<0.050<0.050<0.050ug/LAcenaphthene

92451900.050<0.050<0.050<0.050ug/LAcenaphthylene

92451900.100.290.110.29ug/L2-Methylnaphthalene

92451900.0500.260.140.27ug/L1-Methylnaphthalene

92451900.100.290.100.29ug/LNaphthalene

92451900.020<0.020<0.020<0.020ug/LQuinoline

Polycyclic Aromatics

92434000.100.860.540.88ug/LTotal PAH

92434000.050<0.0500.19<0.050ug/LHigh Molecular Weight PAH`s

92434000.100.830.350.85ug/LLow Molecular Weight PAH`s

Calculated Parameters

QC BatchRDLMW18-AMW18-14MW18-12UNITS
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Maxxam Job #: B8A3997
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH CSR/CCME PAH IN WATER (WATER)

RDL = Reportable Detection Limit

9245190898893%TERPHENYL-D14 (sur.)

9245190737379%D8-NAPHTHALENE (sur.)

9245190959698%D8-ACENAPHTHYLENE (sur.)

92451909896101%D10-ANTHRACENE (sur.)

QC BatchRDLMW18-AMW18-14MW18-12UNITS

K021377K021377K021377COC Number

2018/11/27
 14:45

2018/11/27
 15:35

2018/11/27
 14:45

Sampling Date

UV9080UV9079UV9078Maxxam ID
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Maxxam Job #: B8A3997
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

9244420101092444205.0<5.092444205.0<5.0ug/LDissolved Zinc (Zn)

924442010<1092444205.0<5.092444205.0<5.0ug/LDissolved Vanadium (V)

92444200.20<0.2092444200.10<0.1092444200.10<0.10ug/LDissolved Uranium (U)

924442010<1092444205.0<5.092444205.0<5.0ug/LDissolved Titanium (Ti)

924442010<1092444205.0<5.092444205.0<5.0ug/LDissolved Tin (Sn)

92444200.0200.19992444200.010<0.01092444200.010<0.010ug/LDissolved Thallium (Tl)

92444202.073992444201.030592444201.0307ug/LDissolved Strontium (Sr)

92444200.040<0.04092444200.020<0.02092444200.020<0.020ug/LDissolved Silver (Ag)

924442020064509244420100882092444201008640ug/LDissolved Silicon (Si)

92444200.200.2892444200.100.1092444200.100.10ug/LDissolved Selenium (Se)

92444202.04.892444201.02.392444201.02.2ug/LDissolved Nickel (Ni)

92444202.0<2.092444201.01.092444201.01.0ug/LDissolved Molybdenum (Mo)

92444202.0640092444201.0183092444201.01800ug/LDissolved Manganese (Mn)

92444204.0<4.092444202.0<2.092444202.0<2.0ug/LDissolved Lithium (Li)

92444200.40<0.4092444200.20<0.2092444200.20<0.20ug/LDissolved Lead (Pb)

9244420102540092444205.01040092444205.010400ug/LDissolved Iron (Fe)

92444200.401.8992444200.20<0.2092444200.20<0.20ug/LDissolved Copper (Cu)

92444200.4012.192444200.203.8592444200.203.78ug/LDissolved Cobalt (Co)

92444202.0<2.092444201.01.092444201.01.0ug/LDissolved Chromium (Cr)

92444200.0200.19192444200.010<0.01092444200.010<0.010ug/LDissolved Cadmium (Cd)

9244420100<100924442050<50924442050<50ug/LDissolved Boron (B)

92444202.0<2.092444201.0<1.092444201.0<1.0ug/LDissolved Bismuth (Bi)

92444200.20<0.2092444200.10<0.1092444200.10<0.10ug/LDissolved Beryllium (Be)

92444202.029992444201.043.792444201.043.9ug/LDissolved Barium (Ba)

92444200.200.6592444200.103.1692444200.103.29ug/LDissolved Arsenic (As)

92444201.0<1.092444200.50<0.5092444200.50<0.50ug/LDissolved Antimony (Sb)

92444206.022.292444203.019.892444203.020.3ug/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

92444490.00200.002492444490.0020<0.002092444490.0020<0.0020ug/LDissolved Mercury (Hg)

Elements

92431320.5032292431320.50142mg/LDissolved Hardness (CaCO3)

Calculated Parameters

QC BatchRDLMW18-14QC BatchRDL
MW18-12
Lab-Dup

QC BatchRDLMW18-12UNITS

K021377K021377K021377COC Number

2018/11/27
 15:35

2018/11/27
 14:45

2018/11/27
 14:45

Sampling Date

UV9079UV9078UV9078Maxxam ID
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Maxxam Job #: B8A3997
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92435816.010.692435813.04.1mg/LDissolved Sulphur (S)

92435810.1011.092435810.0502.72mg/LDissolved Potassium (K)

92435810.1018.892435810.0505.42mg/LDissolved Magnesium (Mg)

92435810.1098.292435810.05047.9mg/LDissolved Calcium (Ca)

92444200.20<0.2092444200.100.1792444200.100.14ug/LDissolved Zirconium (Zr)

QC BatchRDLMW18-14QC BatchRDL
MW18-12
Lab-Dup

QC BatchRDLMW18-12UNITS

K021377K021377K021377COC Number

2018/11/27
 15:35

2018/11/27
 14:45

2018/11/27
 14:45

Sampling Date

UV9079UV9078UV9078Maxxam ID
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Maxxam Job #: B8A3997
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

92444200.100.17ug/LDissolved Zirconium (Zr)

92444205.0<5.0ug/LDissolved Zinc (Zn)

92444205.0<5.0ug/LDissolved Vanadium (V)

92444200.10<0.10ug/LDissolved Uranium (U)

92444205.0<5.0ug/LDissolved Titanium (Ti)

92444205.0<5.0ug/LDissolved Tin (Sn)

92444200.010<0.010ug/LDissolved Thallium (Tl)

92444201.0301ug/LDissolved Strontium (Sr)

92444200.020<0.020ug/LDissolved Silver (Ag)

92444201008830ug/LDissolved Silicon (Si)

92444200.100.10ug/LDissolved Selenium (Se)

92444201.02.0ug/LDissolved Nickel (Ni)

92444201.01.1ug/LDissolved Molybdenum (Mo)

92444201.01830ug/LDissolved Manganese (Mn)

92444202.0<2.0ug/LDissolved Lithium (Li)

92444200.20<0.20ug/LDissolved Lead (Pb)

92444205.010600ug/LDissolved Iron (Fe)

92444200.20<0.20ug/LDissolved Copper (Cu)

92444200.203.84ug/LDissolved Cobalt (Co)

92444201.0<1.0ug/LDissolved Chromium (Cr)

92444200.010<0.010ug/LDissolved Cadmium (Cd)

924442050<50ug/LDissolved Boron (B)

92444201.0<1.0ug/LDissolved Bismuth (Bi)

92444200.10<0.10ug/LDissolved Beryllium (Be)

92444201.043.8ug/LDissolved Barium (Ba)

92444200.103.25ug/LDissolved Arsenic (As)

92444200.50<0.50ug/LDissolved Antimony (Sb)

92444203.020.8ug/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

92444490.0020<0.0020ug/LDissolved Mercury (Hg)

Elements

92431320.50144mg/LDissolved Hardness (CaCO3)

Calculated Parameters

QC BatchRDLMW18-AUNITS

K021377COC Number

2018/11/27
 14:45

Sampling Date

UV9080Maxxam ID
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Maxxam Job #: B8A3997
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

92435813.04.4mg/LDissolved Sulphur (S)

92435810.0502.74mg/LDissolved Potassium (K)

92435810.0505.52mg/LDissolved Magnesium (Mg)

92435810.05048.6mg/LDissolved Calcium (Ca)

QC BatchRDLMW18-AUNITS

K021377COC Number

2018/11/27
 14:45

Sampling Date

UV9080Maxxam ID
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Maxxam Job #: B8A3997
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR VOC + VPH IN WATER (WATER)

(1) Detection limits raised due to matrix interference.

RDL = Reportable Detection Limit

92449560.90<0.900.90<0.90ug/LDibromomethane

92449561.0<1.01.0<1.0ug/Lcis-1,3-dichloropropene

92449561.0<1.01.0<1.0ug/Lcis-1,2-dichloroethene

92449561.0<1.01.0<1.0ug/LChloromethane

92449561.0<1.01.0<1.0ug/LChloroform

92449561.0<1.01.0<1.0ug/LChloroethane

92449561.0<1.01.0<1.0ug/LChlorodibromomethane

92449560.50<0.500.50<0.50ug/LChlorobenzene

92449560.50<0.500.50<0.50ug/LCarbon tetrachloride

92449561.0<1.01.0<1.0ug/LBromomethane

92449561.0<1.01.0<1.0ug/LBromoform

92449561.0<1.01.0<1.0ug/LBromodichloromethane

92449562.0<2.02.0<2.0ug/LBromobenzene

92449560.40<0.400.40<0.40ug/LBenzene

92449560.50<0.500.50<0.50ug/L1,4-dichlorobenzene

92449560.50<0.500.50<0.50ug/L1,3-dichlorobenzene

92449560.50<0.500.50<0.50ug/L1,3-Butadiene

92449560.50<0.500.50<0.50ug/L1,2-dichloropropane

92449560.50<0.500.50<0.50ug/L1,2-dichloroethane

92449560.50<0.500.50<0.50ug/L1,2-dichlorobenzene

92449560.53    <0.53 (1)0.20<0.20ug/L1,2-dibromoethane

92449560.50<0.500.50<0.50ug/L1,1-dichloroethene

92449560.50<0.500.50<0.50ug/L1,1-dichloroethane

92449560.50<0.500.50<0.50ug/L1,1,2-trichloroethane

92449562.0<2.02.0<2.0ug/L1,1,2Trichloro-1,2,2Trifluoroethane

92449560.51    <0.51 (1)0.50<0.50ug/L1,1,2,2-tetrachloroethane

92449560.50<0.500.50<0.50ug/L1,1,1-trichloroethane

92449560.50<0.500.50<0.50ug/L1,1,1,2-tetrachloroethane

9244956300<300300<300ug/LVH C6-C10

Volatiles

9243405300<300300<300ug/LVPH (VHW6 to 10 - BTEX)

Calculated Parameters

QC BatchRDLMW18-ARDLMW18-12UNITS

K021377K021377COC Number

2018/11/27
 14:45

2018/11/27
 14:45

Sampling Date

UV9080UV9078Maxxam ID
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Maxxam Job #: B8A3997
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR VOC + VPH IN WATER (WATER)

RDL = Reportable Detection Limit

9244956108104%D4-1,2-Dichloroethane (sur.)

92449569593%4-Bromofluorobenzene (sur.)

924495610099%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92449560.40<0.400.40<0.40ug/LXylenes (Total)

92449560.40<0.400.40<0.40ug/Lo-Xylene

92449560.40<0.400.40<0.40ug/Lm & p-Xylene

92449560.50<0.500.50<0.50ug/LVinyl chloride

92449564.0<4.04.0<4.0ug/LTrichlorofluoromethane

92449560.50<0.500.50<0.50ug/LTrichloroethene

92449561.0<1.01.0<1.0ug/Ltrans-1,3-dichloropropene

92449561.0<1.01.0<1.0ug/Ltrans-1,2-dichloroethene

92449560.40<0.400.40<0.40ug/LToluene

92449560.50<0.500.50<0.50ug/LTetrachloroethene

92449560.50<0.500.50<0.50ug/LStyrene

92449560.40<0.400.40<0.40ug/LEthylbenzene

92449562.03.12.02.8ug/LDichloromethane

92449562.0<2.02.0<2.0ug/LDichlorodifluoromethane

QC BatchRDLMW18-ARDLMW18-12UNITS

K021377K021377COC Number

2018/11/27
 14:45

2018/11/27
 14:45

Sampling Date

UV9080UV9078Maxxam ID
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Maxxam Job #: B8A3997
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

7.3°CPackage 1

Sample UV9079 [MW18-14]  Elements by CRC ICPMS (dissolved): RDL raised due to concentration over linear range, sample dilution required.
CSR DISSOLVED METALS IN WATER WITH CV HG (WATER) Comments

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3997
Report Date: 2018/11/30

QUALITY ASSURANCE REPORT

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

%9850 - 1409850 - 140992018/11/301,4-Difluorobenzene (sur.)9244956

%9150 - 14010150 - 1401102018/11/304-Bromofluorobenzene (sur.)9244956

%10350 - 14010550 - 1401062018/11/30D4-1,2-Dichloroethane (sur.)9244956

%10150 - 14010250 - 1401022018/11/281,4-Difluorobenzene (sur.)9245003

%9650 - 1409650 - 140932018/11/284-Bromofluorobenzene (sur.)9245003

%9350 - 1409250 - 140952018/11/28D4-1,2-Dichloroethane (sur.)9245003

%10050 - 1409650 - 1401002018/11/29D10-ANTHRACENE (sur.)9245190

%9650 - 1409650 - 140992018/11/29D8-ACENAPHTHYLENE (sur.)9245190

%7750 - 1408150 - 140852018/11/29D8-NAPHTHALENE (sur.)9245190

%9450 - 1409250 - 140952018/11/29TERPHENYL-D14 (sur.)9245190

%9960 - 1409960 - 140992018/11/28O-TERPHENYL (sur.)9245243

202.5ug/L<3.080 - 12010080 - 120942018/11/29Dissolved Aluminum (Al)9244420

20NCug/L<0.5080 - 1209980 - 120952018/11/29Dissolved Antimony (Sb)9244420

204.2ug/L<0.1080 - 12010080 - 120982018/11/29Dissolved Arsenic (As)9244420

200.40ug/L<1.080 - 12010080 - 120922018/11/29Dissolved Barium (Ba)9244420

20NCug/L<0.1080 - 1209480 - 120902018/11/29Dissolved Beryllium (Be)9244420

20NCug/L<1.080 - 12010180 - 120912018/11/29Dissolved Bismuth (Bi)9244420

20NCug/L<5080 - 1209480 - 120852018/11/29Dissolved Boron (B)9244420

20NCug/L<0.01080 - 1209780 - 120942018/11/29Dissolved Cadmium (Cd)9244420

201.1ug/L<1.080 - 12010080 - 120942018/11/29Dissolved Chromium (Cr)9244420

201.9ug/L<0.2080 - 1209980 - 120932018/11/29Dissolved Cobalt (Co)9244420

20NCug/L<0.2080 - 1209980 - 120912018/11/29Dissolved Copper (Cu)9244420

200.21ug/L<5.080 - 12010380 - 120NC2018/11/29Dissolved Iron (Fe)9244420

20NCug/L<0.2080 - 12010480 - 120962018/11/29Dissolved Lead (Pb)9244420

20NCug/L<2.080 - 1209580 - 120892018/11/29Dissolved Lithium (Li)9244420

201.8ug/L<1.080 - 12010080 - 120NC2018/11/29Dissolved Manganese (Mn)9244420

202.3ug/L<1.080 - 12010080 - 120982018/11/29Dissolved Molybdenum (Mo)9244420

203.4ug/L<1.080 - 12010080 - 120932018/11/29Dissolved Nickel (Ni)9244420

200.68ug/L<0.1080 - 1209980 - 120922018/11/29Dissolved Selenium (Se)9244420

202.1ug/L<10080 - 12010380 - 120NC2018/11/29Dissolved Silicon (Si)9244420

20NCug/L<0.02080 - 1209580 - 120832018/11/29Dissolved Silver (Ag)9244420
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3997
Report Date: 2018/11/30

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

200.68ug/L<1.080 - 12010080 - 120NC2018/11/29Dissolved Strontium (Sr)9244420

20NCug/L<0.01080 - 12010480 - 120802018/11/29Dissolved Thallium (Tl)9244420

20NCug/L<5.080 - 1209880 - 120952018/11/29Dissolved Tin (Sn)9244420

20NCug/L<5.080 - 1209980 - 120962018/11/29Dissolved Titanium (Ti)9244420

20NCug/L<0.1080 - 12010580 - 120982018/11/29Dissolved Uranium (U)9244420

20NCug/L<5.080 - 1209880 - 120962018/11/29Dissolved Vanadium (V)9244420

20NCug/L<5.080 - 12010280 - 120972018/11/29Dissolved Zinc (Zn)9244420

2017ug/L<0.1080 - 1209880 - 120962018/11/29Dissolved Zirconium (Zr)9244420

20NCug/L<0.002080 - 1208880 - 120922018/11/28Dissolved Mercury (Hg)9244449

ug/L<0.5060 - 13011750 - 1401042018/11/301,1,1,2-tetrachloroethane9244956

ug/L<0.5060 - 13011450 - 1401022018/11/301,1,1-trichloroethane9244956

ug/L<0.5060 - 13012650 - 1401122018/11/301,1,2,2-tetrachloroethane9244956

ug/L<2.060 - 13011450 - 1401032018/11/301,1,2Trichloro-1,2,2Trifluoroethane9244956

ug/L<0.5060 - 13012350 - 1401122018/11/301,1,2-trichloroethane9244956

ug/L<0.5060 - 13011950 - 1401062018/11/301,1-dichloroethane9244956

ug/L<0.5060 - 13011350 - 1401022018/11/301,1-dichloroethene9244956

ug/L<0.2060 - 13012450 - 1401162018/11/301,2-dibromoethane9244956

ug/L<0.5060 - 13012850 - 1401142018/11/301,2-dichlorobenzene9244956

ug/L<0.5060 - 13012050 - 1401112018/11/301,2-dichloroethane9244956

ug/L<0.5060 - 13012250 - 1401122018/11/301,2-dichloropropane9244956

ug/L<0.5060 - 1309450 - 140812018/11/301,3-Butadiene9244956

ug/L<0.5060 - 13012450 - 1401082018/11/301,3-dichlorobenzene9244956

ug/L<0.5060 - 13012650 - 1401102018/11/301,4-dichlorobenzene9244956

ug/L<0.4060 - 13011750 - 1401052018/11/30Benzene9244956

ug/L<2.060 - 13012250 - 1401092018/11/30Bromobenzene9244956

300.74ug/L<1.060 - 13011750 - 1401062018/11/30Bromodichloromethane9244956

30NCug/L<1.060 - 13012050 - 1401062018/11/30Bromoform9244956

ug/L<1.060 - 13011550 - 1401062018/11/30Bromomethane9244956

ug/L<0.5060 - 13011350 - 1401012018/11/30Carbon tetrachloride9244956

ug/L<0.5060 - 13011650 - 1401032018/11/30Chlorobenzene9244956

30NCug/L<1.060 - 13011750 - 1401082018/11/30Chlorodibromomethane9244956
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3997
Report Date: 2018/11/30

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

ug/L<1.060 - 1309450 - 140882018/11/30Chloroethane9244956

302.9ug/L<1.060 - 13011350 - 1401022018/11/30Chloroform9244956

ug/L<1.060 - 13012850 - 1401152018/11/30Chloromethane9244956

ug/L<1.060 - 13011550 - 1401052018/11/30cis-1,2-dichloroethene9244956

ug/L<1.050 - 14010650 - 1401002018/11/30cis-1,3-dichloropropene9244956

ug/L<0.9060 - 13011950 - 1401122018/11/30Dibromomethane9244956

ug/L<2.060 - 130     136 (1)50 - 1401172018/11/30Dichlorodifluoromethane9244956

ug/L<2.060 - 13011550 - 1401092018/11/30Dichloromethane9244956

ug/L<0.4060 - 13011350 - 1401072018/11/30Ethylbenzene9244956

ug/L<0.4060 - 13012150 - 1401122018/11/30m & p-Xylene9244956

ug/L<0.4060 - 13012150 - 1401132018/11/30o-Xylene9244956

ug/L<0.5060 - 13010450 - 140912018/11/30Styrene9244956

ug/L<0.5060 - 13011150 - 1401022018/11/30Tetrachloroethene9244956

ug/L<0.4060 - 13011650 - 1401052018/11/30Toluene9244956

ug/L<1.060 - 13010850 - 1401002018/11/30trans-1,2-dichloroethene9244956

ug/L<1.050 - 14010850 - 1401012018/11/30trans-1,3-dichloropropene9244956

ug/L<0.5060 - 13011250 - 1401022018/11/30Trichloroethene9244956

ug/L<4.060 - 13011450 - 1401022018/11/30Trichlorofluoromethane9244956

ug/L<30060 - 1301022018/11/30VH C6-C109244956

ug/L<0.5060 - 13011250 - 1401012018/11/30Vinyl chloride9244956

ug/L<0.402018/11/30Xylenes (Total)9244956

30NCug/L<5050 - 14010350 - 1401032018/11/282-Butanone (MEK)9245003

30NCug/L<1050 - 1409950 - 140932018/11/284-Methyl-2-pentanone (MIBK)9245003

40NCug/L<0.05050 - 1409850 - 1401052018/11/291-Methylnaphthalene9245190

40NCug/L<0.1050 - 1409350 - 1401012018/11/292-Methylnaphthalene9245190

40NCug/L<0.05050 - 1409250 - 140992018/11/29Acenaphthene9245190

40NCug/L<0.05050 - 1409850 - 1401052018/11/29Acenaphthylene9245190

40NCug/L<0.05050 - 14010450 - 1401082018/11/29Acridine9245190

401.2ug/L<0.01050 - 1409750 - 1401042018/11/29Anthracene9245190

40NCug/L<0.01050 - 1408850 - 140922018/11/29Benzo(a)anthracene9245190

40NCug/L<0.005050 - 1409850 - 1401032018/11/29Benzo(a)pyrene9245190
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A3997
Report Date: 2018/11/30

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

40NCug/L<0.03050 - 1409750 - 1401032018/11/29Benzo(b&j)fluoranthene9245190

40NCug/L<0.05050 - 14011150 - 1401142018/11/29Benzo(g,h,i)perylene9245190

40NCug/L<0.05050 - 1409950 - 1401042018/11/29Benzo(k)fluoranthene9245190

40NCug/L<0.02050 - 1408950 - 140942018/11/29Chrysene9245190

40NCug/L<0.003050 - 1409850 - 1401022018/11/29Dibenz(a,h)anthracene9245190

40NCug/L<0.02050 - 1409050 - 140972018/11/29Fluoranthene9245190

40NCug/L<0.05050 - 1409150 - 140972018/11/29Fluorene9245190

40NCug/L<0.05050 - 14010050 - 1401022018/11/29Indeno(1,2,3-cd)pyrene9245190

40NCug/L<0.1050 - 1409850 - 1401062018/11/29Naphthalene9245190

40NCug/L<0.05050 - 1409550 - 1401032018/11/29Phenanthrene9245190

40NCug/L<0.02050 - 1409150 - 140982018/11/29Pyrene9245190

40NCug/L<0.02050 - 14010950 - 1401152018/11/29Quinoline9245190

30NCmg/L<0.2070 - 13010260 - 1401062018/11/28EPH (C10-C19)9245243

30NCmg/L<0.2070 - 13011660 - 1401192018/11/28EPH (C19-C32)9245243

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B8A3997
Report Date: 2018/11/30

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

Jose Cueva, Supervisor, Organics-VOC & HC

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 #: B8A3997
Report Date: 2018/11/30
Maxxam Sample: UV9078

EPH in Water when PAH required Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-12

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3997
Report Date: 2018/11/30
Maxxam Sample: UV9079

EPH in Water when PAH required Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-14

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3997
Report Date: 2018/11/30
Maxxam Sample: UV9080

EPH in Water when PAH required Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-A

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

MAXXAM JOB #: B8A3995
Received: 2018/11/27, 17:40

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2C
Your C.O.C. #: K021473

Report Date: 2018/12/03
Report #: R2659318

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Water
# Samples Received: 6

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

Auto CalcBBY WI-000332018/11/29N/A6Hardness (calculated as CaCO3)

BCMOE BCLM Oct2013 mBBY7SOP-000152018/12/03N/A6Mercury (Dissolved) by CVAF

BCMOE BCLM Mar 2017BBY8SOP-000292018/11/282018/11/286EPH in Water when PAH required

Auto CalcBBY WI-000332018/11/29N/A6Na, K, Ca, Mg, S by CRC ICPMS (diss.)

EPA 6020b R2 mBBY7SOP-000022018/11/28N/A6Elements by CRC ICPMS (dissolved)

BCMOE BCLM Jul2017mBBY8SOP-000212018/11/292018/11/286PAH in Water by GC/MS (SIM)

Auto CalcBBY WI-000332018/11/29N/A1Total LMW, HMW, Total PAH Calc (1)

Auto CalcBBY WI-000332018/11/30N/A5Total LMW, HMW, Total PAH Calc (1)

BCMOE Reqs 08/14BBY7 WI-000042018/11/28N/A6Filter and HNO3 Preserve for Metals

Auto CalcBBY WI-000332018/11/29N/A1EPH less PAH in Water by GC/FID (2)

Auto CalcBBY WI-000332018/11/30N/A5EPH less PAH in Water by GC/FID (2)

BCMOE BCLM Jul 2017mBBY8SOP-000402018/11/28N/A4Extra VOCs in Water by HS GC/MS

BCMOE BCLM Jul 2017BBY8SOP-00009/11/122018/11/30N/A4VOCs, VH, F1, LH  in Water by HS GC/MS

Auto CalcBBY WI-000332018/11/30N/A4Volatile HC-BTEX (3)

Remarks:
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MAXXAM JOB #: B8A3995
Received: 2018/11/27, 17:40

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2C
Your C.O.C. #: K021473

Report Date: 2018/12/03
Report #: R2659318

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

(1) Total PAHs in Water include: Quinoline, Naphthalene, 1-Methylnaphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene,
Acridine, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(b&j)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene,
and Benzo(g,h,i)perylene.
(2) LEPH = EPH (C10 to C19) - (Acenaphthene + Acridine + Anthracene + Fluorene + Naphthalene + Phenanthrene)
HEPH = EPH (C19 to C32) - (Benzo(a)anthracene + Benzo(a)pyrene + Fluoranthene +  Pyrene)
(3) VPH = VH - (Benzene + Toluene + Ethylbenzene + m & p-Xylene + o-Xylene + Styrene)

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager –Environmental Customer Service
Email: gpedersen@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
This report has been generated and distributed using a secure automated process.
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 #: B8A3995
Report Date: 2018/12/03

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

RESULTS OF CHEMICAL ANALYSES OF  WATER

ONSITEFIELDFIELDFIELDFIELDFIELDFIELDN/AFilter and HNO3 Preservation

Calculated Parameters

QC BatchMW18-10MW18-9MW18-6MW18-5MW18-3MW18-2UNITS

K021473K021473K021473K021473K021473K021473COC Number

2018/11/27
 08:35

2018/11/27
 09:25

2018/11/27
 10:25

2018/11/27
 13:36

2018/11/27
 12:26

2018/11/27
 11:25

Sampling Date

UV9072UV9071UV9070UV9069UV9068UV9067Maxxam ID
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Maxxam Job #: B8A3995
Report Date: 2018/12/03

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VOLATILE ORGANICS BY GC-MS (WATER)

RDL = Reportable Detection Limit

924500392919691%D4-1,2-Dichloroethane (sur.)

924500397949595%4-Bromofluorobenzene (sur.)

9245003102102102101%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

924500310<10<10<10<10ug/L4-Methyl-2-pentanone (MIBK)

924500350<50<50<50<50ug/L2-Butanone (MEK)

Volatiles

QC BatchRDLMW18-9MW18-5MW18-3MW18-2UNITS

K021473K021473K021473K021473COC Number

2018/11/27
 09:25

2018/11/27
 13:36

2018/11/27
 12:26

2018/11/27
 11:25

Sampling Date

UV9071UV9069UV9068UV9067Maxxam ID
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Maxxam Job #: B8A3995
Report Date: 2018/12/03

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

LEPH & HEPH WITH CSR/CCME PAH IN WATER (WATER)

RDL = Reportable Detection Limit

9245243101100101979898%O-TERPHENYL (sur.)

Surrogate Recovery (%)

92452430.20<0.20<0.20<0.20<0.20<0.20<0.20mg/LEPH (C19-C32)

92452430.20<0.20<0.20<0.20<0.20<0.20<0.20mg/LEPH (C10-C19)

Ext. Pet. Hydrocarbon

92446740.20<0.20<0.20<0.20<0.20<0.20<0.20mg/LHEPH (C19-C32 less PAH)

92446740.20<0.20<0.20<0.20<0.20<0.20<0.20mg/LLEPH (C10-C19 less PAH)

Calculated Parameters

92451900.050<0.050<0.050<0.050<0.050<0.050<0.050ug/LBenzo(g,h,i)perylene

92451900.0030<0.0030<0.0030<0.0030<0.0030<0.0030<0.0030ug/LDibenz(a,h)anthracene

92451900.050<0.050<0.050<0.050<0.050<0.050<0.050ug/LIndeno(1,2,3-cd)pyrene

92451900.0050<0.0050<0.0050<0.0050<0.0050<0.0050<0.0050ug/LBenzo(a)pyrene

92451900.050<0.050<0.050<0.050<0.050<0.050<0.050ug/LBenzo(k)fluoranthene

92451900.030<0.030<0.030<0.030<0.030<0.030<0.030ug/LBenzo(b&j)fluoranthene

92451900.020<0.020<0.020<0.020<0.020<0.020<0.020ug/LChrysene

92451900.010<0.010<0.010<0.010<0.010<0.010<0.010ug/LBenzo(a)anthracene

92451900.020<0.020<0.020<0.020<0.020<0.020<0.020ug/LPyrene

92451900.020<0.020<0.020<0.020<0.020<0.020<0.020ug/LFluoranthene

92451900.050<0.050<0.050<0.050<0.050<0.050<0.050ug/LAcridine

92451900.010<0.010<0.010<0.010<0.010<0.010<0.010ug/LAnthracene

92451900.050<0.050<0.050<0.050<0.050<0.050<0.050ug/LPhenanthrene

92451900.050<0.050<0.0500.082<0.050<0.050<0.050ug/LFluorene

92451900.050<0.050<0.050<0.050<0.050<0.050<0.050ug/LAcenaphthene

92451900.050<0.050<0.050<0.050<0.050<0.050<0.050ug/LAcenaphthylene

92451900.10<0.10<0.100.50<0.10<0.10<0.10ug/L2-Methylnaphthalene

92451900.0500.081<0.0500.64<0.050<0.050<0.050ug/L1-Methylnaphthalene

92451900.10<0.10<0.100.24<0.10<0.10<0.10ug/LNaphthalene

92451900.020<0.020<0.020<0.020<0.020<0.020<0.020ug/LQuinoline

Polycyclic Aromatics

92446730.10<0.10<0.101.5<0.10<0.10<0.10ug/LTotal PAH

92446730.050<0.050<0.050<0.050<0.050<0.050<0.050ug/LHigh Molecular Weight PAH`s

92446730.10<0.10<0.101.5<0.10<0.10<0.10ug/LLow Molecular Weight PAH`s

Calculated Parameters

QC BatchRDLMW18-10MW18-9MW18-6MW18-5MW18-3MW18-2UNITS

K021473K021473K021473K021473K021473K021473COC Number

2018/11/27
 08:35

2018/11/27
 09:25

2018/11/27
 10:25

2018/11/27
 13:36

2018/11/27
 12:26

2018/11/27
 11:25

Sampling Date

UV9072UV9071UV9070UV9069UV9068UV9067Maxxam ID
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Maxxam Job #: B8A3995
Report Date: 2018/12/03

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

LEPH & HEPH WITH CSR/CCME PAH IN WATER (WATER)

RDL = Reportable Detection Limit

9245190929195888891%TERPHENYL-D14 (sur.)

9245190797578776872%D8-NAPHTHALENE (sur.)

92451909795101959395%D8-ACENAPHTHYLENE (sur.)

924519099971029795100%D10-ANTHRACENE (sur.)

QC BatchRDLMW18-10MW18-9MW18-6MW18-5MW18-3MW18-2UNITS

K021473K021473K021473K021473K021473K021473COC Number

2018/11/27
 08:35

2018/11/27
 09:25

2018/11/27
 10:25

2018/11/27
 13:36

2018/11/27
 12:26

2018/11/27
 11:25

Sampling Date

UV9072UV9071UV9070UV9069UV9068UV9067Maxxam ID
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Maxxam Job #: B8A3995
Report Date: 2018/12/03

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92453295.0<5.0<5.092453295.0<5.092453295.0<5.0ug/LDissolved Zinc (Zn)

92453295.0<5.026.592453295.026.592453295.026.9ug/LDissolved Vanadium (V)

92453290.100.224.9092453290.105.0192453290.104.99ug/LDissolved Uranium (U)

92453295.0<5.0<5.092453295.0<5.092453295.0<5.0ug/LDissolved Titanium (Ti)

92453295.0<5.0<5.092453295.0<5.092453295.0<5.0ug/LDissolved Tin (Sn)

92453290.0100.073<0.01092453290.010<0.01092453290.010<0.010ug/LDissolved Thallium (Tl)

92453291.049118792453291.018892453291.0187ug/LDissolved Strontium (Sr)

92453290.020<0.020<0.02092453290.020<0.02092453290.020<0.020ug/LDissolved Silver (Ag)

9245329100670054409245329100563092453291005670ug/LDissolved Silicon (Si)

92453290.100.344.4992453290.104.1692453290.104.19ug/LDissolved Selenium (Se)

92453291.05.4<1.092453291.0<1.092453291.0<1.0ug/LDissolved Nickel (Ni)

92453291.0<1.028.392453291.027.592453291.027.6ug/LDissolved Molybdenum (Mo)

92453291.0564022.692453291.022.792453291.022.7ug/LDissolved Manganese (Mn)

92453292.0<2.0<2.092453292.0<2.092453292.0<2.0ug/LDissolved Lithium (Li)

92453290.20<0.20<0.2092453290.20<0.2092453290.20<0.20ug/LDissolved Lead (Pb)

92453295.065700<5.092453295.054.992453295.048.6ug/LDissolved Iron (Fe)

92453290.20<0.202.8692453290.202.8192453290.202.91ug/LDissolved Copper (Cu)

92453290.209.15<0.2092453290.20<0.2092453290.20<0.20ug/LDissolved Cobalt (Co)

92453291.0<1.0<1.092453291.0<1.092453291.0<1.0ug/LDissolved Chromium (Cr)

92453290.0100.127<0.01092453290.010<0.01092453290.010<0.010ug/LDissolved Cadmium (Cd)

924532950<50659245329506192453295063ug/LDissolved Boron (B)

92453291.0<1.0<1.092453291.0<1.092453291.0<1.0ug/LDissolved Bismuth (Bi)

92453290.10<0.10<0.1092453290.10<0.1092453290.10<0.10ug/LDissolved Beryllium (Be)

92453291.087.617.092453291.017.592453291.017.7ug/LDissolved Barium (Ba)

92453290.102.0511.092453290.1011.092453290.1011.1ug/LDissolved Arsenic (As)

92453290.50<0.501.1292453290.501.0992453290.501.08ug/LDissolved Antimony (Sb)

92453293.036.515.992453293.085.192453293.077.3ug/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

92507750.0020<0.0020<0.002092507750.0020<0.0020ug/LDissolved Mercury (Hg)

Elements

92445610.5017677.592445610.5077.8mg/LDissolved Hardness (CaCO3)

Calculated Parameters

QC BatchRDLMW18-5MW18-3QC BatchRDL
MW18-2
Lab-Dup

QC BatchRDLMW18-2UNITS

K021473K021473K021473K021473COC Number

2018/11/27
 13:36

2018/11/27
 12:26

2018/11/27
 11:25

2018/11/27
 11:25

Sampling Date

UV9069UV9068UV9067UV9067Maxxam ID
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Maxxam Job #: B8A3995
Report Date: 2018/12/03

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92446713.0<3.028.792446713.029.6mg/LDissolved Sulphur (S)

92446710.0502.144.5492446710.0504.61mg/LDissolved Potassium (K)

92446710.05013.73.7792446710.0503.83mg/LDissolved Magnesium (Mg)

92446710.05048.024.892446710.05024.9mg/LDissolved Calcium (Ca)

92453290.100.38<0.1092453290.10<0.1092453290.10<0.10ug/LDissolved Zirconium (Zr)

QC BatchRDLMW18-5MW18-3QC BatchRDL
MW18-2
Lab-Dup

QC BatchRDLMW18-2UNITS

K021473K021473K021473K021473COC Number

2018/11/27
 13:36

2018/11/27
 12:26

2018/11/27
 11:25

2018/11/27
 11:25

Sampling Date

UV9069UV9068UV9067UV9067Maxxam ID
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Maxxam Job #: B8A3995
Report Date: 2018/12/03

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92453295.0<5.092453295.0<5.0ug/LDissolved Zinc (Zn)

92453295.0<5.092453295.0<5.0ug/LDissolved Vanadium (V)

92453290.106.1392453290.102.22ug/LDissolved Uranium (U)

92453295.0<5.092453295.0<5.0ug/LDissolved Titanium (Ti)

92453295.0<5.092453295.0<5.0ug/LDissolved Tin (Sn)

92453290.0100.06392453290.0100.027ug/LDissolved Thallium (Tl)

92453291.0111092453291.0719ug/LDissolved Strontium (Sr)

92453290.020<0.02092453290.020<0.020ug/LDissolved Silver (Ag)

924532910011300924532910012200ug/LDissolved Silicon (Si)

92453290.100.3892453290.101.00ug/LDissolved Selenium (Se)

92453291.08.192453291.07.2ug/LDissolved Nickel (Ni)

92453291.03.792453291.02.2ug/LDissolved Molybdenum (Mo)

92453291.0122092453291.03320ug/LDissolved Manganese (Mn)

92453292.04.392453292.03.3ug/LDissolved Lithium (Li)

92453290.20<0.2092453290.20<0.20ug/LDissolved Lead (Pb)

92453295.021.992453295.0102ug/LDissolved Iron (Fe)

92453290.201.1592453290.201.57ug/LDissolved Copper (Cu)

92453290.202.9892453290.204.25ug/LDissolved Cobalt (Co)

92453291.0<1.092453291.0<1.0ug/LDissolved Chromium (Cr)

92453290.0100.14492453290.0100.111ug/LDissolved Cadmium (Cd)

924532950<5092453295070ug/LDissolved Boron (B)

92453291.0<1.092453291.0<1.0ug/LDissolved Bismuth (Bi)

92453290.10<0.1092453290.10<0.10ug/LDissolved Beryllium (Be)

92453291.010592453291.059.3ug/LDissolved Barium (Ba)

92453290.103.2992453290.101.59ug/LDissolved Arsenic (As)

92453290.50<0.5092453290.50<0.50ug/LDissolved Antimony (Sb)

92453293.07.392453293.04.7ug/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

92508810.0020<0.002092507750.0020<0.002092507750.0020<0.0020ug/LDissolved Mercury (Hg)

Elements

92445610.5074592445610.50386mg/LDissolved Hardness (CaCO3)

Calculated Parameters

QC BatchRDLMW18-9QC BatchRDL
MW18-6
Lab-Dup

QC BatchRDLMW18-6UNITS

K021473K021473K021473COC Number

2018/11/27
 09:25

2018/11/27
 10:25

2018/11/27
 10:25

Sampling Date

UV9071UV9070UV9070Maxxam ID
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Maxxam Job #: B8A3995
Report Date: 2018/12/03

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92446713.022.092446713.060.0mg/LDissolved Sulphur (S)

92446710.05011.392446710.0505.85mg/LDissolved Potassium (K)

92446710.05059.192446710.05022.8mg/LDissolved Magnesium (Mg)

92446710.05020192446710.050117mg/LDissolved Calcium (Ca)

92453290.100.2492453290.10<0.10ug/LDissolved Zirconium (Zr)

QC BatchRDLMW18-9QC BatchRDL
MW18-6
Lab-Dup

QC BatchRDLMW18-6UNITS

K021473K021473K021473COC Number

2018/11/27
 09:25

2018/11/27
 10:25

2018/11/27
 10:25

Sampling Date

UV9071UV9070UV9070Maxxam ID
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Maxxam Job #: B8A3995
Report Date: 2018/12/03

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

92453290.10<0.10ug/LDissolved Zirconium (Zr)

92453295.023.3ug/LDissolved Zinc (Zn)

92453295.0<5.0ug/LDissolved Vanadium (V)

92453290.100.47ug/LDissolved Uranium (U)

92453295.0<5.0ug/LDissolved Titanium (Ti)

92453295.0<5.0ug/LDissolved Tin (Sn)

92453290.010<0.010ug/LDissolved Thallium (Tl)

92453291.0289ug/LDissolved Strontium (Sr)

92453290.020<0.020ug/LDissolved Silver (Ag)

92453291008690ug/LDissolved Silicon (Si)

92453290.10<0.10ug/LDissolved Selenium (Se)

92453291.01.1ug/LDissolved Nickel (Ni)

92453291.01.9ug/LDissolved Molybdenum (Mo)

92453291.0948ug/LDissolved Manganese (Mn)

92453292.02.5ug/LDissolved Lithium (Li)

92453290.20<0.20ug/LDissolved Lead (Pb)

92453295.018.6ug/LDissolved Iron (Fe)

92453290.203.07ug/LDissolved Copper (Cu)

92453290.201.93ug/LDissolved Cobalt (Co)

92453291.03.2ug/LDissolved Chromium (Cr)

92453290.0100.044ug/LDissolved Cadmium (Cd)

924532950<50ug/LDissolved Boron (B)

92453291.0<1.0ug/LDissolved Bismuth (Bi)

92453290.10<0.10ug/LDissolved Beryllium (Be)

92453291.022.7ug/LDissolved Barium (Ba)

92453290.100.74ug/LDissolved Arsenic (As)

92453290.50<0.50ug/LDissolved Antimony (Sb)

92453293.063.1ug/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

92507750.0020<0.0020ug/LDissolved Mercury (Hg)

Elements

92445610.50117mg/LDissolved Hardness (CaCO3)

Calculated Parameters

QC BatchRDLMW18-10UNITS

K021473COC Number

2018/11/27
 08:35

Sampling Date

UV9072Maxxam ID
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Maxxam Job #: B8A3995
Report Date: 2018/12/03

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

92446713.07.0mg/LDissolved Sulphur (S)

92446710.0504.62mg/LDissolved Potassium (K)

92446710.0506.32mg/LDissolved Magnesium (Mg)

92446710.05036.5mg/LDissolved Calcium (Ca)

QC BatchRDLMW18-10UNITS

K021473COC Number

2018/11/27
 08:35

Sampling Date

UV9072Maxxam ID
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Maxxam Job #: B8A3995
Report Date: 2018/12/03

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR VOC + VPH IN WATER (WATER)

RDL = Reportable Detection Limit

92449562.0<2.0<2.0<2.0<2.0ug/LDichlorodifluoromethane

92449560.90<0.90<0.90<0.90<0.90ug/LDibromomethane

92449561.0<1.0<1.0<1.0<1.0ug/Lcis-1,3-dichloropropene

92449561.0<1.0<1.0<1.0<1.0ug/Lcis-1,2-dichloroethene

92449561.0<1.0<1.0<1.0<1.0ug/LChloromethane

92449561.0<1.0<1.0<1.0<1.0ug/LChloroform

92449561.0<1.0<1.0<1.0<1.0ug/LChloroethane

92449561.0<1.0<1.0<1.0<1.0ug/LChlorodibromomethane

92449560.50<0.50<0.50<0.50<0.50ug/LChlorobenzene

92449560.50<0.50<0.50<0.50<0.50ug/LCarbon tetrachloride

92449561.0<1.0<1.0<1.0<1.0ug/LBromomethane

92449561.0<1.0<1.0<1.0<1.0ug/LBromoform

92449561.0<1.0<1.0<1.0<1.0ug/LBromodichloromethane

92449562.0<2.0<2.0<2.0<2.0ug/LBromobenzene

92449560.40<0.40<0.40<0.40<0.40ug/LBenzene

92449560.50<0.50<0.50<0.50<0.50ug/L1,4-dichlorobenzene

92449560.50<0.50<0.50<0.50<0.50ug/L1,3-dichlorobenzene

92449560.50<0.50<0.50<0.50<0.50ug/L1,3-Butadiene

92449560.50<0.50<0.50<0.50<0.50ug/L1,2-dichloropropane

92449560.50<0.50<0.50<0.50<0.50ug/L1,2-dichloroethane

92449560.50<0.50<0.50<0.50<0.50ug/L1,2-dichlorobenzene

92449560.20<0.20<0.20<0.20<0.20ug/L1,2-dibromoethane

92449560.50<0.50<0.50<0.50<0.50ug/L1,1-dichloroethene

92449560.50<0.50<0.50<0.50<0.50ug/L1,1-dichloroethane

92449560.50<0.50<0.50<0.50<0.50ug/L1,1,2-trichloroethane

92449562.0<2.0<2.0<2.0<2.0ug/L1,1,2Trichloro-1,2,2Trifluoroethane

92449560.50<0.50<0.50<0.50<0.50ug/L1,1,2,2-tetrachloroethane

92449560.50<0.50<0.50<0.50<0.50ug/L1,1,1-trichloroethane

92449560.50<0.50<0.50<0.50<0.50ug/L1,1,1,2-tetrachloroethane

9244956300<300<300<300<300ug/LVH C6-C10

Volatiles

9244676300<300<300<300<300ug/LVPH (VHW6 to 10 - BTEX)

Calculated Parameters

QC BatchRDLMW18-9MW18-5MW18-3MW18-2UNITS

K021473K021473K021473K021473COC Number

2018/11/27
 09:25

2018/11/27
 13:36

2018/11/27
 12:26

2018/11/27
 11:25

Sampling Date

UV9071UV9069UV9068UV9067Maxxam ID

Page 13 of 27

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386

Ma ~ am 
A Bureau Veritas Group Company ., 

Success Through Science® 

City of Vancouver - FOI 2023-228 - Page 732 of 1003



Maxxam Job #: B8A3995
Report Date: 2018/12/03

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR VOC + VPH IN WATER (WATER)

RDL = Reportable Detection Limit

9244956107108104108%D4-1,2-Dichloroethane (sur.)

924495690919092%4-Bromofluorobenzene (sur.)

924495610010099100%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92449560.40<0.40<0.40<0.40<0.40ug/LXylenes (Total)

92449560.40<0.40<0.40<0.40<0.40ug/Lo-Xylene

92449560.40<0.40<0.40<0.40<0.40ug/Lm & p-Xylene

92449560.50<0.50<0.50<0.50<0.50ug/LVinyl chloride

92449564.0<4.0<4.0<4.0<4.0ug/LTrichlorofluoromethane

92449560.50<0.50<0.50<0.50<0.50ug/LTrichloroethene

92449561.0<1.0<1.0<1.0<1.0ug/Ltrans-1,3-dichloropropene

92449561.0<1.0<1.0<1.0<1.0ug/Ltrans-1,2-dichloroethene

92449560.40<0.40<0.40<0.40<0.40ug/LToluene

92449560.50<0.50<0.50<0.50<0.50ug/LTetrachloroethene

92449560.50<0.50<0.50<0.50<0.50ug/LStyrene

92449560.40<0.40<0.40<0.40<0.40ug/LEthylbenzene

92449562.02.4<2.0<2.0<2.0ug/LDichloromethane

QC BatchRDLMW18-9MW18-5MW18-3MW18-2UNITS

K021473K021473K021473K021473COC Number

2018/11/27
 09:25

2018/11/27
 13:36

2018/11/27
 12:26

2018/11/27
 11:25

Sampling Date

UV9071UV9069UV9068UV9067Maxxam ID
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Maxxam Job #: B8A3995
Report Date: 2018/12/03

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

7.3°CPackage 1

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A3995
Report Date: 2018/12/03

QUALITY ASSURANCE REPORT

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

%9850 - 1409850 - 140992018/11/301,4-Difluorobenzene (sur.)9244956

%9150 - 14010150 - 1401102018/11/304-Bromofluorobenzene (sur.)9244956

%10350 - 14010550 - 1401062018/11/30D4-1,2-Dichloroethane (sur.)9244956

%10150 - 14010250 - 1401022018/11/281,4-Difluorobenzene (sur.)9245003

%9650 - 1409650 - 140932018/11/284-Bromofluorobenzene (sur.)9245003

%9350 - 1409250 - 140952018/11/28D4-1,2-Dichloroethane (sur.)9245003

%10050 - 1409650 - 1401002018/11/29D10-ANTHRACENE (sur.)9245190

%9650 - 1409650 - 140992018/11/29D8-ACENAPHTHYLENE (sur.)9245190

%7750 - 1408150 - 140852018/11/29D8-NAPHTHALENE (sur.)9245190

%9450 - 1409250 - 140952018/11/29TERPHENYL-D14 (sur.)9245190

%9960 - 1409960 - 140992018/11/28O-TERPHENYL (sur.)9245243

ug/L<0.5060 - 13011750 - 1401042018/11/301,1,1,2-tetrachloroethane9244956

ug/L<0.5060 - 13011450 - 1401022018/11/301,1,1-trichloroethane9244956

ug/L<0.5060 - 13012650 - 1401122018/11/301,1,2,2-tetrachloroethane9244956

ug/L<2.060 - 13011450 - 1401032018/11/301,1,2Trichloro-1,2,2Trifluoroethane9244956

ug/L<0.5060 - 13012350 - 1401122018/11/301,1,2-trichloroethane9244956

ug/L<0.5060 - 13011950 - 1401062018/11/301,1-dichloroethane9244956

ug/L<0.5060 - 13011350 - 1401022018/11/301,1-dichloroethene9244956

ug/L<0.2060 - 13012450 - 1401162018/11/301,2-dibromoethane9244956

ug/L<0.5060 - 13012850 - 1401142018/11/301,2-dichlorobenzene9244956

ug/L<0.5060 - 13012050 - 1401112018/11/301,2-dichloroethane9244956

ug/L<0.5060 - 13012250 - 1401122018/11/301,2-dichloropropane9244956

ug/L<0.5060 - 1309450 - 140812018/11/301,3-Butadiene9244956

ug/L<0.5060 - 13012450 - 1401082018/11/301,3-dichlorobenzene9244956

ug/L<0.5060 - 13012650 - 1401102018/11/301,4-dichlorobenzene9244956

ug/L<0.4060 - 13011750 - 1401052018/11/30Benzene9244956

ug/L<2.060 - 13012250 - 1401092018/11/30Bromobenzene9244956

300.74ug/L<1.060 - 13011750 - 1401062018/11/30Bromodichloromethane9244956

30NCug/L<1.060 - 13012050 - 1401062018/11/30Bromoform9244956

ug/L<1.060 - 13011550 - 1401062018/11/30Bromomethane9244956

ug/L<0.5060 - 13011350 - 1401012018/11/30Carbon tetrachloride9244956
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A3995
Report Date: 2018/12/03

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

ug/L<0.5060 - 13011650 - 1401032018/11/30Chlorobenzene9244956

30NCug/L<1.060 - 13011750 - 1401082018/11/30Chlorodibromomethane9244956

ug/L<1.060 - 1309450 - 140882018/11/30Chloroethane9244956

302.9ug/L<1.060 - 13011350 - 1401022018/11/30Chloroform9244956

ug/L<1.060 - 13012850 - 1401152018/11/30Chloromethane9244956

ug/L<1.060 - 13011550 - 1401052018/11/30cis-1,2-dichloroethene9244956

ug/L<1.050 - 14010650 - 1401002018/11/30cis-1,3-dichloropropene9244956

ug/L<0.9060 - 13011950 - 1401122018/11/30Dibromomethane9244956

ug/L<2.060 - 130     136 (1)50 - 1401172018/11/30Dichlorodifluoromethane9244956

ug/L<2.060 - 13011550 - 1401092018/11/30Dichloromethane9244956

ug/L<0.4060 - 13011350 - 1401072018/11/30Ethylbenzene9244956

ug/L<0.4060 - 13012150 - 1401122018/11/30m & p-Xylene9244956

ug/L<0.4060 - 13012150 - 1401132018/11/30o-Xylene9244956

ug/L<0.5060 - 13010450 - 140912018/11/30Styrene9244956

ug/L<0.5060 - 13011150 - 1401022018/11/30Tetrachloroethene9244956

ug/L<0.4060 - 13011650 - 1401052018/11/30Toluene9244956

ug/L<1.060 - 13010850 - 1401002018/11/30trans-1,2-dichloroethene9244956

ug/L<1.050 - 14010850 - 1401012018/11/30trans-1,3-dichloropropene9244956

ug/L<0.5060 - 13011250 - 1401022018/11/30Trichloroethene9244956

ug/L<4.060 - 13011450 - 1401022018/11/30Trichlorofluoromethane9244956

ug/L<30060 - 1301022018/11/30VH C6-C109244956

ug/L<0.5060 - 13011250 - 1401012018/11/30Vinyl chloride9244956

ug/L<0.402018/11/30Xylenes (Total)9244956

30NCug/L<5050 - 14010350 - 1401032018/11/282-Butanone (MEK)9245003

30NCug/L<1050 - 1409950 - 140932018/11/284-Methyl-2-pentanone (MIBK)9245003

40NCug/L<0.05050 - 1409850 - 1401052018/11/291-Methylnaphthalene9245190

40NCug/L<0.1050 - 1409350 - 1401012018/11/292-Methylnaphthalene9245190

40NCug/L<0.05050 - 1409250 - 140992018/11/29Acenaphthene9245190

40NCug/L<0.05050 - 1409850 - 1401052018/11/29Acenaphthylene9245190

40NCug/L<0.05050 - 14010450 - 1401082018/11/29Acridine9245190

401.2ug/L<0.01050 - 1409750 - 1401042018/11/29Anthracene9245190
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A3995
Report Date: 2018/12/03

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

40NCug/L<0.01050 - 1408850 - 140922018/11/29Benzo(a)anthracene9245190

40NCug/L<0.005050 - 1409850 - 1401032018/11/29Benzo(a)pyrene9245190

40NCug/L<0.03050 - 1409750 - 1401032018/11/29Benzo(b&j)fluoranthene9245190

40NCug/L<0.05050 - 14011150 - 1401142018/11/29Benzo(g,h,i)perylene9245190

40NCug/L<0.05050 - 1409950 - 1401042018/11/29Benzo(k)fluoranthene9245190

40NCug/L<0.02050 - 1408950 - 140942018/11/29Chrysene9245190

40NCug/L<0.003050 - 1409850 - 1401022018/11/29Dibenz(a,h)anthracene9245190

40NCug/L<0.02050 - 1409050 - 140972018/11/29Fluoranthene9245190

40NCug/L<0.05050 - 1409150 - 140972018/11/29Fluorene9245190

40NCug/L<0.05050 - 14010050 - 1401022018/11/29Indeno(1,2,3-cd)pyrene9245190

40NCug/L<0.1050 - 1409850 - 1401062018/11/29Naphthalene9245190

40NCug/L<0.05050 - 1409550 - 1401032018/11/29Phenanthrene9245190

40NCug/L<0.02050 - 1409150 - 140982018/11/29Pyrene9245190

40NCug/L<0.02050 - 14010950 - 1401152018/11/29Quinoline9245190

30NCmg/L<0.2070 - 13010260 - 1401062018/11/28EPH (C10-C19)9245243

30NCmg/L<0.2070 - 13011660 - 1401192018/11/28EPH (C19-C32)9245243

209.7ug/L<3.080 - 12010180 - 1201022018/11/28Dissolved Aluminum (Al)9245329

200.57ug/L<0.5080 - 1209880 - 120982018/11/28Dissolved Antimony (Sb)9245329

20NCug/L<0.1080 - 12010180 - 1201012018/11/28Dissolved Arsenic (As)9245329

20NCug/L<1.080 - 1209880 - 120962018/11/28Dissolved Barium (Ba)9245329

20NCug/L<0.1080 - 1209680 - 120942018/11/28Dissolved Beryllium (Be)9245329

20NCug/L<1.080 - 1209980 - 120952018/11/28Dissolved Bismuth (Bi)9245329

204.3ug/L<5080 - 1209580 - 120922018/11/28Dissolved Boron (B)9245329

20NCug/L<0.01080 - 1209980 - 120982018/11/28Dissolved Cadmium (Cd)9245329

20NCug/L<1.080 - 1209980 - 120952018/11/28Dissolved Chromium (Cr)9245329

20NCug/L<0.2080 - 1209880 - 120942018/11/28Dissolved Cobalt (Co)9245329

20NCug/L<0.2080 - 1209780 - 120912018/11/28Dissolved Copper (Cu)9245329

2012ug/L<5.080 - 1209880 - 1201002018/11/28Dissolved Iron (Fe)9245329

20NCug/L<0.2080 - 12010180 - 120982018/11/28Dissolved Lead (Pb)9245329

20NCug/L<2.080 - 1209980 - 120952018/11/28Dissolved Lithium (Li)9245329

200.022ug/L<1.080 - 12010080 - 120942018/11/28Dissolved Manganese (Mn)9245329
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A3995
Report Date: 2018/12/03

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

200.66ug/L<1.080 - 12010180 - 120NC2018/11/28Dissolved Molybdenum (Mo)9245329

20NCug/L<1.080 - 1209880 - 120942018/11/28Dissolved Nickel (Ni)9245329

200.64ug/L<0.1080 - 1209780 - 120962018/11/28Dissolved Selenium (Se)9245329

200.75ug/L<10080 - 1209780 - 120NC2018/11/28Dissolved Silicon (Si)9245329

20NCug/L<0.02080 - 1209880 - 120952018/11/28Dissolved Silver (Ag)9245329

200.42ug/L<1.080 - 12010080 - 120NC2018/11/28Dissolved Strontium (Sr)9245329

20NCug/L<0.01080 - 12010080 - 1201012018/11/28Dissolved Thallium (Tl)9245329

20NCug/L<5.080 - 1209780 - 120982018/11/28Dissolved Tin (Sn)9245329

20NCug/L<5.080 - 12010380 - 1201002018/11/28Dissolved Titanium (Ti)9245329

200.37ug/L<0.1080 - 12010080 - 1201002018/11/28Dissolved Uranium (U)9245329

201.5ug/L<5.080 - 1209980 - 120962018/11/28Dissolved Vanadium (V)9245329

20NCug/L<5.080 - 1209980 - 120952018/11/28Dissolved Zinc (Zn)9245329

20NCug/L<0.1080 - 1209980 - 120992018/11/28Dissolved Zirconium (Zr)9245329

20NCug/L<0.002080 - 1209880 - 120812018/12/03Dissolved Mercury (Hg)9250775

20NCug/L<0.002080 - 1209080 - 120922018/12/03Dissolved Mercury (Hg)9250881

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B8A3995
Report Date: 2018/12/03

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

Jose Cueva, Supervisor, Organics-VOC & HC

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 #: B8A3995
Report Date: 2018/12/03
Maxxam Sample: UV9067

EPH in Water when PAH required Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: MW18-2

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3995
Report Date: 2018/12/03
Maxxam Sample: UV9068

EPH in Water when PAH required Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: MW18-3

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3995
Report Date: 2018/12/03
Maxxam Sample: UV9069

EPH in Water when PAH required Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: MW18-5

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3995
Report Date: 2018/12/03
Maxxam Sample: UV9070

EPH in Water when PAH required Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: MW18-6

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3995
Report Date: 2018/12/03
Maxxam Sample: UV9071

EPH in Water when PAH required Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: MW18-9

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A3995
Report Date: 2018/12/03
Maxxam Sample: UV9072

EPH in Water when PAH required Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Client ID: MW18-10

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

MAXXAM JOB #: B8A4415
Received: 2018/11/28, 16:31

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2D
Your C.O.C. #: K021376

Report Date: 2018/12/04
Report #: R2659584

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Water
# Samples Received: 2

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

Auto CalcBBY WI-000332018/11/29N/A2Hardness (calculated as CaCO3)

BCMOE BCLM Oct2013 mBBY7SOP-000152018/12/03N/A2Mercury (Dissolved) by CVAF

BCMOE BCLM Mar 2017BBY8SOP-000292018/11/292018/11/292EPH in Water when PAH required

Auto CalcBBY WI-000332018/11/29N/A2Na, K, Ca, Mg, S by CRC ICPMS (diss.)

EPA 6020b R2 mBBY7SOP-000022018/11/29N/A2Elements by CRC ICPMS (dissolved)

BCMOE BCLM Jul2017mBBY8SOP-000212018/11/292018/11/291PAH in Water by GC/MS (SIM)

BCMOE BCLM Jul2017mBBY8SOP-000212018/11/302018/11/291PAH in Water by GC/MS (SIM)

Auto CalcBBY WI-000332018/11/30N/A1Total LMW, HMW, Total PAH Calc (1)

Auto CalcBBY WI-000332018/12/03N/A1Total LMW, HMW, Total PAH Calc (1)

BCMOE Reqs 08/14BBY7 WI-000042018/11/28N/A2Filter and HNO3 Preserve for Metals

Auto CalcBBY WI-000332018/11/30N/A1EPH less PAH in Water by GC/FID (2)

Auto CalcBBY WI-000332018/12/03N/A1EPH less PAH in Water by GC/FID (2)

BCMOE BCLM Jul 2017mBBY8SOP-000402018/12/03N/A2Extra VOCs in Water by HS GC/MS

BCMOE BCLM Jul 2017BBY8SOP-00009/11/122018/12/01N/A2VOCs, VH, F1, LH  in Water by HS GC/MS

Auto CalcBBY WI-000332018/12/01N/A2Volatile HC-BTEX (3)

Remarks:
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MAXXAM JOB #: B8A4415
Received: 2018/11/28, 16:31

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2D
Your C.O.C. #: K021376

Report Date: 2018/12/04
Report #: R2659584

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

(1) Total PAHs in Water include: Quinoline, Naphthalene, 1-Methylnaphthalene, 2-Methylnaphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene,
Acridine, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(b&j)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene,
and Benzo(g,h,i)perylene.
(2) LEPH = EPH (C10 to C19) - (Acenaphthene + Acridine + Anthracene + Fluorene + Naphthalene + Phenanthrene)
HEPH = EPH (C19 to C32) - (Benzo(a)anthracene + Benzo(a)pyrene + Fluoranthene +  Pyrene)
(3) VPH = VH - (Benzene + Toluene + Ethylbenzene + m & p-Xylene + o-Xylene + Styrene)

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager –Environmental Customer Service
Email: gpedersen@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
This report has been generated and distributed using a secure automated process.
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 #: B8A4415
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

RESULTS OF CHEMICAL ANALYSES OF  WATER

ONSITEFIELDFIELDN/AFilter and HNO3 Preservation

Calculated Parameters

QC BatchMW18-16MW18-15UNITS

K021376K021376COC Number

2018/11/28
 08:10

2018/11/28
 09:20

Sampling Date

UW1102UW1101Maxxam ID
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Maxxam Job #: B8A4415
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

VOLATILE ORGANICS BY GC-MS (WATER)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

9250627959096%D4-1,2-Dichloroethane (sur.)

9250627969999%4-Bromofluorobenzene (sur.)

925062710393100%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

925062710<10<10<10ug/L4-Methyl-2-pentanone (MIBK)

925062750<50<50<50ug/L2-Butanone (MEK)

Volatiles

QC BatchRDLMW18-16
MW18-15
Lab-Dup

MW18-15UNITS

K021376K021376K021376COC Number

2018/11/28
 08:10

2018/11/28
 09:20

2018/11/28
 09:20

Sampling Date

UW1102UW1101UW1101Maxxam ID
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Maxxam Job #: B8A4415
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH CSR/CCME PAH IN WATER (WATER)

RDL = Reportable Detection Limit

9246194100103%O-TERPHENYL (sur.)

Surrogate Recovery (%)

92461940.20<0.20<0.20mg/LEPH (C19-C32)

92461940.20<0.20<0.20mg/LEPH (C10-C19)

Ext. Pet. Hydrocarbon

92446740.20<0.20<0.20mg/LHEPH (C19-C32 less PAH)

92446740.20<0.20<0.20mg/LLEPH (C10-C19 less PAH)

Calculated Parameters

92461690.050<0.050<0.050ug/LBenzo(g,h,i)perylene

92461690.0030<0.0030<0.0030ug/LDibenz(a,h)anthracene

92461690.050<0.050<0.050ug/LIndeno(1,2,3-cd)pyrene

92461690.00500.0093<0.0050ug/LBenzo(a)pyrene

92461690.050<0.050<0.050ug/LBenzo(k)fluoranthene

92461690.030<0.030<0.030ug/LBenzo(b&j)fluoranthene

92461690.020<0.020<0.020ug/LChrysene

92461690.010<0.010<0.010ug/LBenzo(a)anthracene

92461690.020<0.020<0.020ug/LPyrene

92461690.020<0.020<0.020ug/LFluoranthene

92461690.050<0.050<0.050ug/LAcridine

92461690.010<0.010<0.010ug/LAnthracene

92461690.050<0.050<0.050ug/LPhenanthrene

92461690.050<0.050<0.050ug/LFluorene

92461690.050<0.050<0.050ug/LAcenaphthene

92461690.050<0.050<0.050ug/LAcenaphthylene

92461690.10<0.10<0.10ug/L2-Methylnaphthalene

92461690.050<0.050<0.050ug/L1-Methylnaphthalene

92461690.10<0.10<0.10ug/LNaphthalene

92461690.020<0.020<0.020ug/LQuinoline

Polycyclic Aromatics

92446730.10<0.10<0.10ug/LTotal PAH

92446730.050<0.050<0.050ug/LHigh Molecular Weight PAH`s

92446730.10<0.10<0.10ug/LLow Molecular Weight PAH`s

Calculated Parameters

QC BatchRDLMW18-16MW18-15UNITS

K021376K021376COC Number

2018/11/28
 08:10

2018/11/28
 09:20

Sampling Date

UW1102UW1101Maxxam ID
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Maxxam Job #: B8A4415
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

LEPH & HEPH WITH CSR/CCME PAH IN WATER (WATER)

RDL = Reportable Detection Limit

92461698790%TERPHENYL-D14 (sur.)

92461698590%D8-NAPHTHALENE (sur.)

924616996100%D8-ACENAPHTHYLENE (sur.)

924616998102%D10-ANTHRACENE (sur.)

QC BatchRDLMW18-16MW18-15UNITS

K021376K021376COC Number

2018/11/28
 08:10

2018/11/28
 09:20

Sampling Date

UW1102UW1101Maxxam ID
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Maxxam Job #: B8A4415
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

924599010<1092459905.0<5.092459905.0<5.0ug/LDissolved Zinc (Zn)

924599010<1092459905.0<5.092459905.0<5.0ug/LDissolved Vanadium (V)

92459900.205.1092459900.10<0.1092459900.10<0.10ug/LDissolved Uranium (U)

924599010<1092459905.0<5.092459905.0<5.0ug/LDissolved Titanium (Ti)

924599010<1092459905.0<5.092459905.0<5.0ug/LDissolved Tin (Sn)

92459900.0200.11092459900.0100.01992459900.0100.018ug/LDissolved Thallium (Tl)

92459902.068492459901.018192459901.0178ug/LDissolved Strontium (Sr)

92459900.040<0.04092459900.020<0.02092459900.020<0.020ug/LDissolved Silver (Ag)

924599020079009245990100871092459901008710ug/LDissolved Silicon (Si)

92459900.201.4992459900.100.1292459900.100.14ug/LDissolved Selenium (Se)

92459902.015.592459901.07.792459901.07.3ug/LDissolved Nickel (Ni)

92459902.0<2.092459901.0<1.092459901.0<1.0ug/LDissolved Molybdenum (Mo)

92459902.0252092459901.019492459901.0190ug/LDissolved Manganese (Mn)

92459904.08.792459902.0<2.092459902.0<2.0ug/LDissolved Lithium (Li)

92459900.40<0.4092459900.20<0.2092459900.20<0.20ug/LDissolved Lead (Pb)

924599010398092459905.06.292459905.06.0ug/LDissolved Iron (Fe)

92459900.401.4092459900.201.1092459900.201.01ug/LDissolved Copper (Cu)

92459900.4010.092459900.202.0592459900.201.99ug/LDissolved Cobalt (Co)

92459902.0<2.092459901.0<1.092459901.0<1.0ug/LDissolved Chromium (Cr)

92459900.0200.08892459900.0100.11492459900.0100.110ug/LDissolved Cadmium (Cd)

9245990100146924599050<50924599050<50ug/LDissolved Boron (B)

92459902.0<2.092459901.0<1.092459901.0<1.0ug/LDissolved Bismuth (Bi)

92459900.20<0.2092459900.10<0.1092459900.10<0.10ug/LDissolved Beryllium (Be)

92459902.011192459901.015.092459901.015.3ug/LDissolved Barium (Ba)

92459900.201.3892459900.100.2892459900.100.29ug/LDissolved Arsenic (As)

92459901.0<1.092459900.50<0.5092459900.50<0.50ug/LDissolved Antimony (Sb)

92459906.053.292459903.013.992459903.013.8ug/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

92512270.00200.002392512270.0020<0.0020ug/LDissolved Mercury (Hg)

Elements

92445610.5060692445610.5091.4mg/LDissolved Hardness (CaCO3)

Calculated Parameters

QC BatchRDLMW18-16QC BatchRDL
MW18-15
Lab-Dup

QC BatchRDLMW18-15UNITS

K021376K021376K021376COC Number

2018/11/28
 08:10

2018/11/28
 09:20

2018/11/28
 09:20

Sampling Date

UW1102UW1101UW1101Maxxam ID
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Maxxam Job #: B8A4415
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

92446716.081.792446713.06.1mg/LDissolved Sulphur (S)

92446710.109.7192446710.0501.32mg/LDissolved Potassium (K)

92446710.1024.092446710.0505.12mg/LDissolved Magnesium (Mg)

92446710.1020392446710.05028.2mg/LDissolved Calcium (Ca)

92459900.200.6692459900.10<0.1092459900.10<0.10ug/LDissolved Zirconium (Zr)

QC BatchRDLMW18-16QC BatchRDL
MW18-15
Lab-Dup

QC BatchRDLMW18-15UNITS

K021376K021376K021376COC Number

2018/11/28
 08:10

2018/11/28
 09:20

2018/11/28
 09:20

Sampling Date

UW1102UW1101UW1101Maxxam ID
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Maxxam Job #: B8A4415
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR VOC + VPH IN WATER (WATER)

RDL = Reportable Detection Limit

92470022.0<2.0<2.0ug/LDichlorodifluoromethane

92470020.90<0.90<0.90ug/LDibromomethane

92470021.0<1.0<1.0ug/Lcis-1,3-dichloropropene

92470021.0<1.0<1.0ug/Lcis-1,2-dichloroethene

92470021.0<1.0<1.0ug/LChloromethane

92470021.0<1.0<1.0ug/LChloroform

92470021.0<1.0<1.0ug/LChloroethane

92470021.0<1.0<1.0ug/LChlorodibromomethane

92470020.50<0.50<0.50ug/LChlorobenzene

92470020.50<0.50<0.50ug/LCarbon tetrachloride

92470021.0<1.0<1.0ug/LBromomethane

92470021.0<1.0<1.0ug/LBromoform

92470021.0<1.0<1.0ug/LBromodichloromethane

92470022.0<2.0<2.0ug/LBromobenzene

92470020.40<0.40<0.40ug/LBenzene

92470020.50<0.50<0.50ug/L1,4-dichlorobenzene

92470020.50<0.50<0.50ug/L1,3-dichlorobenzene

92470020.50<0.50<0.50ug/L1,3-Butadiene

92470020.50<0.50<0.50ug/L1,2-dichloropropane

92470020.50<0.50<0.50ug/L1,2-dichloroethane

92470020.50<0.50<0.50ug/L1,2-dichlorobenzene

92470020.20<0.20<0.20ug/L1,2-dibromoethane

92470020.50<0.50<0.50ug/L1,1-dichloroethene

92470020.50<0.50<0.50ug/L1,1-dichloroethane

92470020.50<0.50<0.50ug/L1,1,2-trichloroethane

92470022.0<2.0<2.0ug/L1,1,2Trichloro-1,2,2Trifluoroethane

92470020.50<0.50<0.50ug/L1,1,2,2-tetrachloroethane

92470020.50<0.50<0.50ug/L1,1,1-trichloroethane

92470020.50<0.50<0.50ug/L1,1,1,2-tetrachloroethane

9247002300<300<300ug/LVH C6-C10

Volatiles

9244676300<300<300ug/LVPH (VHW6 to 10 - BTEX)

Calculated Parameters

QC BatchRDLMW18-16MW18-15UNITS

K021376K021376COC Number

2018/11/28
 08:10

2018/11/28
 09:20

Sampling Date

UW1102UW1101Maxxam ID
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Maxxam Job #: B8A4415
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR VOC + VPH IN WATER (WATER)

RDL = Reportable Detection Limit

9247002119115%D4-1,2-Dichloroethane (sur.)

92470029289%4-Bromofluorobenzene (sur.)

92470029898%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

92470020.40<0.40<0.40ug/LXylenes (Total)

92470020.40<0.40<0.40ug/Lo-Xylene

92470020.40<0.40<0.40ug/Lm & p-Xylene

92470020.50<0.50<0.50ug/LVinyl chloride

92470024.0<4.0<4.0ug/LTrichlorofluoromethane

92470020.50<0.50<0.50ug/LTrichloroethene

92470021.0<1.0<1.0ug/Ltrans-1,3-dichloropropene

92470021.0<1.0<1.0ug/Ltrans-1,2-dichloroethene

92470020.40<0.40<0.40ug/LToluene

92470020.50<0.50<0.50ug/LTetrachloroethene

92470020.50<0.50<0.50ug/LStyrene

92470020.40<0.40<0.40ug/LEthylbenzene

92470022.0<2.0<2.0ug/LDichloromethane

QC BatchRDLMW18-16MW18-15UNITS

K021376K021376COC Number

2018/11/28
 08:10

2018/11/28
 09:20

Sampling Date

UW1102UW1101Maxxam ID
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Maxxam Job #: B8A4415
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

6.7°CPackage 1

Sample UW1102 [MW18-16]  Elements by CRC ICPMS (dissolved): RDL raised due to concentration over linear range, sample dilution required.
CSR DISSOLVED METALS IN WATER WITH CV HG (WATER) Comments

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A4415
Report Date: 2018/12/04

QUALITY ASSURANCE REPORT

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

%9650 - 1409750 - 140982018/11/29D10-ANTHRACENE (sur.)9246169

%9450 - 1409550 - 140982018/11/29D8-ACENAPHTHYLENE (sur.)9246169

%8550 - 1408650 - 140862018/11/29D8-NAPHTHALENE (sur.)9246169

%8650 - 1408650 - 140912018/11/29TERPHENYL-D14 (sur.)9246169

%10160 - 1409760 - 140992018/11/29O-TERPHENYL (sur.)9246194

%9850 - 1409950 - 140992018/11/301,4-Difluorobenzene (sur.)9247002

%9450 - 14010750 - 1401082018/11/304-Bromofluorobenzene (sur.)9247002

%11050 - 14010950 - 1401102018/11/30D4-1,2-Dichloroethane (sur.)9247002

%9650 - 14010050 - 140982018/12/031,4-Difluorobenzene (sur.)9250627

%9850 - 1409750 - 140992018/12/034-Bromofluorobenzene (sur.)9250627

%9350 - 1409050 - 140952018/12/03D4-1,2-Dichloroethane (sur.)9250627

200.12ug/L<3.080 - 12010380 - 1201002018/11/29Dissolved Aluminum (Al)9245990

20NCug/L<0.5080 - 12010380 - 1201002018/11/29Dissolved Antimony (Sb)9245990

200.49ug/L<0.1080 - 12010080 - 120982018/11/29Dissolved Arsenic (As)9245990

201.9ug/L<1.080 - 12010180 - 120962018/11/29Dissolved Barium (Ba)9245990

20NCug/L<0.1080 - 1209280 - 120902018/11/29Dissolved Beryllium (Be)9245990

20NCug/L<1.080 - 12010480 - 120992018/11/29Dissolved Bismuth (Bi)9245990

20NCug/L<5080 - 1209180 - 120892018/11/29Dissolved Boron (B)9245990

203.3ug/L<0.01080 - 12010280 - 1201002018/11/29Dissolved Cadmium (Cd)9245990

20NCug/L<1.080 - 12010380 - 1201002018/11/29Dissolved Chromium (Cr)9245990

202.7ug/L<0.2080 - 12010480 - 1201002018/11/29Dissolved Cobalt (Co)9245990

208.1ug/L<0.2080 - 12010480 - 120992018/11/29Dissolved Copper (Cu)9245990

202.7ug/L<5.080 - 12010380 - 120992018/11/29Dissolved Iron (Fe)9245990

20NCug/L<0.2080 - 12010480 - 1201002018/11/29Dissolved Lead (Pb)9245990

20NCug/L<2.080 - 1209380 - 120892018/11/29Dissolved Lithium (Li)9245990

201.9ug/L<1.080 - 12010580 - 120NC2018/11/29Dissolved Manganese (Mn)9245990

20NCug/L<1.080 - 12010280 - 1201042018/11/29Dissolved Molybdenum (Mo)9245990

205.1ug/L<1.080 - 12010480 - 1201022018/11/29Dissolved Nickel (Ni)9245990

2013ug/L<0.1080 - 1209780 - 120972018/11/29Dissolved Selenium (Se)9245990

200.048ug/L<10080 - 12010280 - 120NC2018/11/29Dissolved Silicon (Si)9245990

20NCug/L<0.02080 - 12010180 - 120982018/11/29Dissolved Silver (Ag)9245990
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A4415
Report Date: 2018/12/04

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

201.4ug/L<1.080 - 1209880 - 120NC2018/11/29Dissolved Strontium (Sr)9245990

204.9ug/L<0.01080 - 12010380 - 120982018/11/29Dissolved Thallium (Tl)9245990

20NCug/L<5.080 - 12010180 - 120982018/11/29Dissolved Tin (Sn)9245990

20NCug/L<5.080 - 12010380 - 120982018/11/29Dissolved Titanium (Ti)9245990

20NCug/L<0.1080 - 12010380 - 1201022018/11/29Dissolved Uranium (U)9245990

20NCug/L<5.080 - 12010380 - 1201002018/11/29Dissolved Vanadium (V)9245990

20NCug/L<5.080 - 12010880 - 1201032018/11/29Dissolved Zinc (Zn)9245990

20NCug/L<0.1080 - 12010080 - 120992018/11/29Dissolved Zirconium (Zr)9245990

403.2ug/L<0.05050 - 14010150 - 140962018/11/291-Methylnaphthalene9246169

401.7ug/L<0.1050 - 1409950 - 140932018/11/292-Methylnaphthalene9246169

40NCug/L<0.05050 - 1409850 - 1401012018/11/29Acenaphthene9246169

40NCug/L<0.05050 - 1409950 - 1401002018/11/29Acenaphthylene9246169

40NCug/L<0.05050 - 14010650 - 1401002018/11/29Acridine9246169

40NCug/L<0.01050 - 1409850 - 140632018/11/29Anthracene9246169

40NCug/L<0.01050 - 1409650 - 140962018/11/29Benzo(a)anthracene9246169

40NCug/L<0.005050 - 14010050 - 140992018/11/29Benzo(a)pyrene9246169

40NCug/L<0.03050 - 14010050 - 140972018/11/29Benzo(b&j)fluoranthene9246169

40NCug/L<0.05050 - 14011650 - 1401122018/11/29Benzo(g,h,i)perylene9246169

40NCug/L<0.05050 - 14010450 - 1401002018/11/29Benzo(k)fluoranthene9246169

40NCug/L<0.02050 - 1409650 - 140962018/11/29Chrysene9246169

40NCug/L<0.003050 - 14011250 - 1401112018/11/29Dibenz(a,h)anthracene9246169

40NCug/L<0.02050 - 1408750 - 140912018/11/29Fluoranthene9246169

40NCug/L<0.05050 - 1409850 - 140982018/11/29Fluorene9246169

40NCug/L<0.05050 - 14010950 - 1401062018/11/29Indeno(1,2,3-cd)pyrene9246169

401.2ug/L<0.1050 - 1409950 - 140912018/11/29Naphthalene9246169

40NCug/L<0.05050 - 1409750 - 140932018/11/29Phenanthrene9246169

40NCug/L<0.02050 - 1408650 - 140892018/11/29Pyrene9246169

40NCug/L<0.02050 - 14011950 - 1401172018/11/29Quinoline9246169

3011mg/L<0.2070 - 1309560 - 1401212018/11/29EPH (C10-C19)9246194

30NCmg/L<0.2070 - 13010460 - 1401082018/11/29EPH (C19-C32)9246194

30NCug/L<0.5060 - 13011450 - 1401182018/11/301,1,1,2-tetrachloroethane9247002
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A4415
Report Date: 2018/12/04

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

30NCug/L<0.5060 - 13010950 - 1401172018/11/301,1,1-trichloroethane9247002

30NCug/L<0.5060 - 13012850 - 1401292018/11/301,1,2,2-tetrachloroethane9247002

30NCug/L<2.060 - 13011050 - 1401192018/11/301,1,2Trichloro-1,2,2Trifluoroethane9247002

30NCug/L<0.5060 - 13012450 - 1401262018/11/301,1,2-trichloroethane9247002

30NCug/L<0.5060 - 13011250 - 1401202018/11/301,1-dichloroethane9247002

30NCug/L<0.5060 - 13010850 - 1401172018/11/301,1-dichloroethene9247002

30NCug/L<0.2060 - 13012650 - 1401282018/11/301,2-dibromoethane9247002

30NCug/L<0.5060 - 13012450 - 1401302018/11/301,2-dichlorobenzene9247002

30NCug/L<0.5060 - 13012050 - 1401242018/11/301,2-dichloroethane9247002

30NCug/L<0.5060 - 13012050 - 1401262018/11/301,2-dichloropropane9247002

ug/L<0.5060 - 1308850 - 140952018/11/301,3-Butadiene9247002

30NCug/L<0.5060 - 13011850 - 1401272018/11/301,3-dichlorobenzene9247002

30NCug/L<0.5060 - 13012150 - 1401302018/11/301,4-dichlorobenzene9247002

30NCug/L<0.4060 - 13011250 - 1401182018/11/30Benzene9247002

ug/L<2.060 - 13011650 - 1401212018/11/30Bromobenzene9247002

30NCug/L<1.060 - 13011650 - 1401202018/11/30Bromodichloromethane9247002

30NCug/L<1.060 - 13013050 - 1401242018/11/30Bromoform9247002

30NCug/L<1.060 - 13011050 - 1401182018/11/30Bromomethane9247002

30NCug/L<0.5060 - 13010850 - 1401172018/11/30Carbon tetrachloride9247002

30NCug/L<0.5060 - 13011250 - 1401142018/11/30Chlorobenzene9247002

30NCug/L<1.060 - 13011750 - 1401192018/11/30Chlorodibromomethane9247002

30NCug/L<1.060 - 1308450 - 1401042018/11/30Chloroethane9247002

30NCug/L<1.060 - 13011050 - 1401172018/11/30Chloroform9247002

30NCug/L<1.060 - 13011750 - 1401292018/11/30Chloromethane9247002

30NCug/L<1.060 - 13011150 - 1401172018/11/30cis-1,2-dichloroethene9247002

30NCug/L<1.050 - 14010350 - 1401042018/11/30cis-1,3-dichloropropene9247002

ug/L<0.9060 - 13012150 - 1401252018/11/30Dibromomethane9247002

30NCug/L<2.060 - 13012350 - 1401332018/11/30Dichlorodifluoromethane9247002

30NCug/L<2.060 - 13011450 - 1401202018/11/30Dichloromethane9247002

30NCug/L<0.4060 - 13010850 - 1401122018/11/30Ethylbenzene9247002

30NCug/L<0.4060 - 13011550 - 1401212018/11/30m & p-Xylene9247002
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

Maxxam Job #: B8A4415
Report Date: 2018/12/04

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

30NCug/L<0.4060 - 13011550 - 1401192018/11/30o-Xylene9247002

30NCug/L<0.5060 - 13010050 - 1401012018/11/30Styrene9247002

30NCug/L<0.5060 - 13010850 - 1401172018/11/30Tetrachloroethene9247002

30NCug/L<0.4060 - 13011150 - 1401142018/11/30Toluene9247002

30NCug/L<1.060 - 13010450 - 1401142018/11/30trans-1,2-dichloroethene9247002

30NCug/L<1.050 - 14010550 - 1401042018/11/30trans-1,3-dichloropropene9247002

30NCug/L<0.5060 - 13010750 - 1401172018/11/30Trichloroethene9247002

30NCug/L<4.060 - 1307950 - 1401182018/11/30Trichlorofluoromethane9247002

30NCug/L<30060 - 1301042018/11/30VH C6-C109247002

30NCug/L<0.5060 - 13010450 - 1401152018/11/30Vinyl chloride9247002

30NCug/L<0.402018/11/30Xylenes (Total)9247002

30NCug/L<5050 - 14011350 - 1401232018/12/032-Butanone (MEK)9250627

30NCug/L<1050 - 14011250 - 1401252018/12/034-Methyl-2-pentanone (MIBK)9250627

20NCug/L<0.002080 - 1209080 - 120852018/12/03Dissolved Mercury (Hg)9251227

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B8A4415
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

Jose Cueva, Supervisor, Organics-VOC & HC

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 #: B8A4415
Report Date: 2018/12/04
Maxxam Sample: UW1101

EPH in Water when PAH required Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-15

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B8A4415
Report Date: 2018/12/04
Maxxam Sample: UW1102

EPH in Water when PAH required Chromatogram

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Client ID: MW18-16

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.

Page 19 of 19

GC1 - .t>.; Flame loni;rnlion Detector Signal ;11 Tr.al)Sloloo ~ Station FIDl,l,.CH Si.grin I File F 059.D (9246194:UWllW--03) 

~ x106 "' 
0 U i 3.8 2, 
~ 37 6 

I 
li ~ 
3.5 
3.4 
3.3 
3Z 
3.1 

3 
2.9 
2.8 
2.7 
2.6 
2.5 
2.4 
23 
2.2 
21 

2 

l9 
1.8 
1.7 
f6 
15 
1.4 
i.3 
1.2 
r.1 

0.9 
0.8 
0.7 
0.6 
0.5 
0.4 

0.3 

C) 
C'") 

"' u 
d, O') 

u 
"' u 2, ,,, 

"' u 
u .,, 
:r:: :r:: 
c,_ "-

o.2l--.--L-~~~-- ~~~dL.c=J~d~::::;::~::::::::;:::::::::;~~~=:=::;=~;;;;~~ 0.1 

w l.J 

0.1 0,2 1).3 Qt 0.5 0.6 {l] D.B" 0.9 11 1.2 1.'.1 1.8 i,9 2 2.1 2.2 2,3 2.-' 2.5 2.6 27 
Acqwsition Tirr..e (n in) 1 

City of Vancouver - FOI 2023-228 - Page 765 of 1003



MAXXAM JOB #: B8A9208
Received: 2018/12/14, 11:10

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2C
Your C.O.C. #: k021504

Report Date: 2018/12/17
Report #: R2664918

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Water
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Hardness (calculated as CaCO3) 2 N/A 2018/12/17 BBY WI-00033 Auto Calc

Elements by CRC ICPMS (dissolved) 2 N/A 2018/12/15 BBY7SOP-00002 EPA 6020b R2 m

Filter and HNO3 Preserve for Metals 2 N/A 2018/12/14 BBY7 WI-00004 BCMOE Reqs 08/14

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager – Environmental Customer Service
Email: gpedersen@maxxam.ca
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MAXXAM JOB #: B8A9208
Received: 2018/12/14, 11:10

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2C
Your C.O.C. #: k021504

Report Date: 2018/12/17
Report #: R2664918

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Phone# (604) 734 7276
==================================================================== 
This report has been generated and distributed using a secure automated process.
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. 

Total Cover Pages : 2
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Maxxam Job #: B8A9208
Report Date: 2018/12/17

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

RESULTS OF CHEMICAL ANALYSES OF  WATER

Maxxam ID UY6235 UY6236

Sampling Date
2018/12/14

 10:00
2018/12/14

 08:51

COC Number k021504 k021504

UNITS MW18-2 MW18-3 QC Batch

Calculated Parameters

Filter and HNO3 Preservation N/A FIELD FIELD ONSITE
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Maxxam Job #: B8A9208
Report Date: 2018/12/17

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR DISSOLVED METALS (NO CV-HG) IN WATER

Maxxam ID UY6235 UY6236

Sampling Date
2018/12/14

 10:00
2018/12/14

 08:51

COC Number k021504 k021504

UNITS MW18-2 MW18-3 RDL QC Batch

Calculated Parameters

Dissolved Hardness (CaCO3) mg/L 86.8 152 0.50 9266239

Dissolved Metals by ICPMS

Dissolved Vanadium (V) ug/L 12.2 8.1 5.0 9266062

RDL = Reportable Detection Limit
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Maxxam Job #: B8A9208
Report Date: 2018/12/17

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 8.3°C

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

QUALITY ASSURANCE REPORTMaxxam Job #: B8A9208
Report Date: 2018/12/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike Spiked Blank Method Blank RPD

9266062 Dissolved Vanadium (V) 2018/12/15 91 80 - 120 100 80 - 120 <5.0 ug/L NC 20

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

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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Maxxam Job #: B8A9208
Report Date: 2018/12/17

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rob Reinert, B.Sc., Scientific Specialist

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 #: B8A9205
Received: 2018/12/14, 11:10

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2D
Your C.O.C. #: k021446

Report Date: 2018/12/18
Report #: R2665695

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

BTEX/MTBE LH, VH, F1 SIM/MS 1 N/A 2018/12/14 BBY8SOP-00010/11/12 BCMOE BCLM Jul 2017

PAH in Water by GC/MS (SIM) 1 2018/12/17 2018/12/17 BBY8SOP-00021 BCMOE BCLM Jul2017m

Volatile HC-BTEX (1) 1 N/A 2018/12/15 BBY WI-00033 Auto Calc

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

(1) VPH = VH - (Benzene + Toluene + Ethylbenzene + m & p-Xylene + o-Xylene + Styrene)

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager – Environmental Customer Service
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MAXXAM JOB #: B8A9205
Received: 2018/12/14, 11:10

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2D
Your C.O.C. #: k021446

Report Date: 2018/12/18
Report #: R2665695

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Email: gpedersen@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
This report has been generated and distributed using a secure automated process.
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 #: B8A9205
Report Date: 2018/12/18

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

SEMIVOLATILE ORGANICS BY GC-MS (WATER)

Maxxam ID UY6224

Sampling Date
2018/12/14

 10:53

COC Number k021446

UNITS MW18-14 RDL QC Batch

Polycyclic Aromatics

Benzo(a)pyrene ug/L <0.0050 0.0050 9267745

Surrogate Recovery (%)

D10-ANTHRACENE (sur.) % 93 9267745

D8-ACENAPHTHYLENE (sur.) % 89 9267745

D8-NAPHTHALENE (sur.) % 86 9267745

TERPHENYL-D14 (sur.) % 96 9267745

RDL = Reportable Detection Limit
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Maxxam Job #: B8A9205
Report Date: 2018/12/18

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

CSR BTEX/VPH IN WATER (WATER)

Maxxam ID UY6224

Sampling Date
2018/12/14

 10:53

COC Number k021446

UNITS MW18-14 RDL QC Batch

Calculated Parameters

VPH (VHW6 to 10 - BTEX) ug/L <300 300 9266334

Volatiles

Methyl-tert-butylether (MTBE) ug/L <4.0 4.0 9266429

Benzene ug/L <0.40 0.40 9266429

Toluene ug/L <0.40 0.40 9266429

Ethylbenzene ug/L <0.40 0.40 9266429

m & p-Xylene ug/L <0.40 0.40 9266429

o-Xylene ug/L <0.40 0.40 9266429

Styrene ug/L <0.40 0.40 9266429

Xylenes (Total) ug/L <0.40 0.40 9266429

VH C6-C10 ug/L <300 300 9266429

Surrogate Recovery (%)

1,4-Difluorobenzene (sur.) % 103 9266429

4-Bromofluorobenzene (sur.) % 101 9266429

D4-1,2-Dichloroethane (sur.) % 106 9266429

RDL = Reportable Detection Limit
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Maxxam Job #: B8A9205
Report Date: 2018/12/18

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 8.3°C

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

QUALITY ASSURANCE REPORTMaxxam Job #: B8A9205
Report Date: 2018/12/18

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike Spiked Blank Method Blank RPD

9266429 1,4-Difluorobenzene (sur.) 2018/12/14 97 70 - 130 103 70 - 130 109 %

9266429 4-Bromofluorobenzene (sur.) 2018/12/14 100 70 - 130 98 70 - 130 97 %

9266429 D4-1,2-Dichloroethane (sur.) 2018/12/14 97 70 - 130 94 70 - 130 107 %

9267745 D10-ANTHRACENE (sur.) 2018/12/17 91 50 - 140 93 50 - 140 92 %

9267745 D8-ACENAPHTHYLENE (sur.) 2018/12/17 88 50 - 140 88 50 - 140 87 %

9267745 D8-NAPHTHALENE (sur.) 2018/12/17 85 50 - 140 88 50 - 140 86 %

9267745 TERPHENYL-D14 (sur.) 2018/12/17 103 50 - 140 105 50 - 140 97 %

9266429 Benzene 2018/12/14 103 70 - 130 93 70 - 130 <0.40 ug/L 2.8 30

9266429 Ethylbenzene 2018/12/14 105 70 - 130 98 70 - 130 <0.40 ug/L 0.78 30

9266429 m & p-Xylene 2018/12/14 98 70 - 130 94 70 - 130 <0.40 ug/L 1.3 30

9266429 Methyl-tert-butylether (MTBE) 2018/12/14 108 70 - 130 100 70 - 130 <4.0 ug/L NC 30

9266429 o-Xylene 2018/12/14 101 70 - 130 96 70 - 130 <0.40 ug/L 0.67 30

9266429 Styrene 2018/12/14 101 70 - 130 94 70 - 130 <0.40 ug/L NC 30

9266429 Toluene 2018/12/14 95 70 - 130 91 70 - 130 <0.40 ug/L 0.52 30

9266429 VH C6-C10 2018/12/14 99 70 - 130 <300 ug/L 11 30

9266429 Xylenes (Total) 2018/12/14 <0.40 ug/L 1.0 30

9267745 Benzo(a)pyrene 2018/12/17 93 50 - 140 95 50 - 140 <0.0050 ug/L NC 40

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

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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Maxxam Job #: B8A9205
Report Date: 2018/12/18

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

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 #: B8B0362
Received: 2018/12/19, 11:10

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2D
Your C.O.C. #: k021177

Report Date: 2018/12/21
Report #: R2667568

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

PAH in Water by GC/MS (SIM) 1 2018/12/20 2018/12/21 BBY8SOP-00021 BCMOE BCLM Jul2017m

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager – Environmental Customer Service
Email: gpedersen@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
This report has been generated and distributed using a secure automated process.
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MAXXAM JOB #: B8B0362
Received: 2018/12/19, 11:10

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2D
Your C.O.C. #: k021177

Report Date: 2018/12/21
Report #: R2667568

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

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. 

Total Cover Pages : 2
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Maxxam Job #: B8B0362
Report Date: 2018/12/21

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

SEMIVOLATILE ORGANICS BY GC-MS (WATER)

Maxxam ID UZ2004

Sampling Date
2018/12/19

 11:00

COC Number k021177

UNITS MW18-14 RDL QC Batch

Polycyclic Aromatics

Benzo(a)pyrene ug/L <0.0050 0.0050 9272381

Surrogate Recovery (%)

D10-ANTHRACENE (sur.) % 93 9272381

D8-ACENAPHTHYLENE (sur.) % 99 9272381

D8-NAPHTHALENE (sur.) % 86 9272381

TERPHENYL-D14 (sur.) % 105 9272381

RDL = Reportable Detection Limit
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Maxxam Job #: B8B0362
Report Date: 2018/12/21

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 7.0°C

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

QUALITY ASSURANCE REPORTMaxxam Job #: B8B0362
Report Date: 2018/12/21

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike Spiked Blank Method Blank RPD

9272381 D10-ANTHRACENE (sur.) 2018/12/21 91 50 - 140 94 50 - 140 93 %

9272381 D8-ACENAPHTHYLENE (sur.) 2018/12/21 97 50 - 140 101 50 - 140 99 %

9272381 D8-NAPHTHALENE (sur.) 2018/12/21 77 50 - 140 89 50 - 140 81 %

9272381 TERPHENYL-D14 (sur.) 2018/12/21 102 50 - 140 109 50 - 140 105 %

9272381 Benzo(a)pyrene 2018/12/21 89 50 - 140 92 50 - 140 <0.0050 ug/L NC 40

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

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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Maxxam Job #: B8B0362
Report Date: 2018/12/21

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rob Reinert, B.Sc., Scientific Specialist

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 #: B8B0365
Received: 2018/12/19, 11:10

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2C
Your C.O.C. #: k020975

Report Date: 2018/12/21
Report #: R2667516

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Water
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Hardness (calculated as CaCO3) 2 N/A 2018/12/21 BBY WI-00033 Auto Calc

Elements by CRC ICPMS (dissolved) 2 N/A 2018/12/21 BBY7SOP-00002 EPA 6020b R2 m

Filter and HNO3 Preserve for Metals 2 N/A 2018/12/19 BBY7 WI-00004 BCMOE Reqs 08/14

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager – Environmental Customer Service
Email: gpedersen@maxxam.ca

Page 1 of 8

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386

Ma ~ am 
A Bureau Veritas Group Company ., 

Success Through Science® 

City of Vancouver - FOI 2023-228 - Page 789 of 1003



MAXXAM JOB #: B8B0365
Received: 2018/12/19, 11:10

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2C
Your C.O.C. #: k020975

Report Date: 2018/12/21
Report #: R2667516

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Phone# (604) 734 7276
==================================================================== 
This report has been generated and distributed using a secure automated process.
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 #: B8B0365
Report Date: 2018/12/21

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

RESULTS OF CHEMICAL ANALYSES OF  WATER

Maxxam ID UZ2012 UZ2013

Sampling Date
2018/12/19

 09:58
2018/12/19

 09:03

COC Number k020975 k020975

UNITS MW18-2 MW18-3 QC Batch

Calculated Parameters

Filter and HNO3 Preservation N/A FIELD FIELD ONSITE
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Maxxam Job #: B8B0365
Report Date: 2018/12/21

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

CSR DISSOLVED METALS (NO CV-HG) IN WATER

Maxxam ID UZ2012 UZ2012 UZ2013

Sampling Date
2018/12/19

 09:58
2018/12/19

 09:58
2018/12/19

 09:03

COC Number k020975 k020975 k020975

UNITS MW18-2 RDL QC Batch
MW18-2
Lab-Dup

RDL QC Batch MW18-3 RDL QC Batch

Calculated Parameters

Dissolved Hardness (CaCO3) mg/L 72.2 0.50 9270527 127 0.50 9270527

Dissolved Metals by ICPMS

Dissolved Vanadium (V) ug/L 10.6 5.0 9272308 10.4 5.0 9272308 <5.0 5.0 9272308

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B8B0365
Report Date: 2018/12/21

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 7.0°C

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

QUALITY ASSURANCE REPORTMaxxam Job #: B8B0365
Report Date: 2018/12/21

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike Spiked Blank Method Blank RPD

9272308 Dissolved Vanadium (V) 2018/12/21 102 80 - 120 101 80 - 120 <5.0 ug/L 1.1 20

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

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
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Maxxam Job #: B8B0365
Report Date: 2018/12/21

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rob Reinert, B.Sc., Scientific Specialist

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 #: B8A4803
Received: 2018/11/29, 15:05

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2C
Your C.O.C. #: 571441-10-01

Report Date: 2018/12/04
Report #: R2659710

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Air
# Samples Received: 6

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

Auto CalcBBY WI-000332018/12/04N/A6VOCs by TD – Complete List Calc (ug/m3)

BCMOE BCLM Jun2009 mBBY8SOP-000582018/11/29N/A4VOCs by TD Tube – Complete List (ug)

BCMOE BCLM Jun2009 mBBY8SOP-000582018/11/30N/A2VOCs by TD Tube – Complete List (ug)

Field DataN/A2018/12/04N/A6Duration

Field DataN/A2018/12/04N/A6Flow Rate (L/min)

Auto CalcBBY WI-000332018/12/03N/A6Volatile HC-BTEX Calculation for Air (1)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

(1) VPH = VH - (Benzene + Toluene + Ethylbenzene + m & p-Xylene + o-Xylene + Styrene + n-Hexane + n-Decane)
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MAXXAM JOB #: B8A4803
Received: 2018/11/29, 15:05

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2C
Your C.O.C. #: 571441-10-01

Report Date: 2018/12/04
Report #: R2659710

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager –Environmental Customer Service
Email: gpedersen@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
This report has been generated and distributed using a secure automated process.
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 #: B8A4803
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

N/A = Not Applicable

RDL = Reportable Detection Limit

92475360.3843<0.38<0.38<0.385.2ug/m3Benzene

92475365.0<5.0<5.0<5.0<5.0<5.0ug/m3Acetone

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m34-chlorotoluene

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m32-Hexanone

92475360.50<0.50<0.50<0.50<0.50<0.50ug/m32-chlorotoluene

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m32-chlorophenol

9247536130<130<130<130<130<130ug/m32-Butanone (MEK)

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m31,4-dichlorobenzene

92475360.38<0.38<0.38<0.38<0.38<0.38ug/m31,3-dichloropropane

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m31,3-dichlorobenzene

92475360.5012<0.50<0.50<0.502.0ug/m31,3-Butadiene

92475360.503.0<0.50<0.50<0.500.73ug/m31,3,5-trimethylbenzene

92475360.50<0.50<0.50<0.50<0.50<0.50ug/m31,2-dichloropropane

92475360.502.6<0.50<0.50<0.50<0.50ug/m31,2-dichloroethane

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m31,2-dichlorobenzene

92475360.13<0.13<0.13<0.13<0.13<0.13ug/m31,2-dibromoethane

92475360.25<0.25<0.25<0.25<0.25<0.25ug/m31,2-dibromo-3-chloropropane

92475360.507.5<0.50<0.50<0.502.1ug/m31,2,4-trimethylbenzene

92475361.3<1.3<1.3<1.3<1.3<1.3ug/m31,2,4-trichlorobenzene

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m31,2,3-Trimethylbenzene

92475360.13<0.13<0.13<0.13<0.13<0.13ug/m31,2,3-trichloropropane

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m31,2,3-trichlorobenzene

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m31,1-dichloroethene

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m31,1-dichloroethane

92475360.13<0.13<0.13<0.13<0.13<0.13ug/m31,1,2-trichloroethane

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m31,1,2,2-tetrachloroethane

924753650<50<50<50<50<50ug/m31,1,1-trichloroethane

92475360.38<0.38<0.38<0.38<0.38<0.38ug/m31,1,1,2-tetrachloroethane

Calculated Parameters

ONSITEN/A0.20.20.20.10.2L/minFlow Rate

ONSITEN/A2020204020minDuration

Field Parameters

QC BatchRDLSV18-9SV18-6SV18-5SV18-3SV18-2UNITS

571441-10-01571441-10-01571441-10-01571441-10-01571441-10-01COC Number

2018/11/29
 08:17

2018/11/29
 10:18

2018/11/29
 08:55

2018/11/29
 09:46

2018/11/29
 10:55

Sampling Date

UW2947UW2946UW2945UW2944UW2943Maxxam ID
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Maxxam Job #: B8A4803
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

RDL = Reportable Detection Limit

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m3tert-Butylbenzene

924753650<50<50<50<50<50ug/m3Styrene

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m3sec-Butylbenzene

92475362.533<2.5<2.5<2.540ug/m3p-Isopropyltoluene

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m3n-Propylbenzene

924753625110<25<25<2581ug/m3n-Hexane

924753625<25<25<25<25<25ug/m3n-Decane

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m3n-Butylbenzene

92475360.75<0.75<0.75<0.75<0.75<0.75ug/m3Naphthalene

9247536100<100<100<100<100<100ug/m3Methyl-tert-butylether (MTBE)

924753650<50<50<50<50<50ug/m3Methylcyclohexane

924753650<50<50<50<50<50ug/m3Methyl Isobutyl Ketone

92475360.500.95<0.50<0.50<0.50<0.50ug/m3Isopropylbenzene

92475360.25<0.25<0.25<0.25<0.25<0.25ug/m3Hexachloro-1,3-butadiene

924753650<50<50<50<50<50ug/m3Ethylbenzene

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m3Ethyl acetate

924753613<13<13<13<13<13ug/m3Dichloromethane

92475365.0<5.0<5.0<5.0<5.0<5.0ug/m3Dichlorodifluoromethane

92475361.0<1.0<1.0<1.0<1.0<1.0ug/m3Dibromomethane

92475360.50<0.50<0.50<0.50<0.50<0.50ug/m3Dibromochloromethane

92475360.50<0.50<0.50<0.50<0.50<0.50ug/m3cis-1,3-dichloropropene

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m3cis-1,2-dichloroethene

92475365.0<5.0<5.0<5.0<5.0<5.0ug/m3Chloromethane

92475360.50<0.50<0.50<0.50<0.500.90ug/m3Chloroform

9247536130<130<130<130<130<130ug/m3Chloroethane

92475360.50<0.50<0.50<0.50<0.50<0.50ug/m3Chlorobenzene

92475360.25<0.25<0.25<0.25<0.25<0.25ug/m3Carbon tetrachloride

92475361302600<130<130<130890ug/m3C6-C13 Hydrocarbons (VPHv)

92475361303000<130<130<130980ug/m3C6-C13 Hydrocarbons (VHv)

92475361.3<1.3<1.3<1.3<1.3<1.3ug/m3Bromomethane

92475360.50<0.50<0.50<0.50<0.50<0.50ug/m3Bromoform

92475360.50<0.50<0.50<0.50<0.50<0.50ug/m3Bromodichloromethane

92475360.50<0.50<0.50<0.50<0.50<0.50ug/m3Bromobenzene

QC BatchRDLSV18-9SV18-6SV18-5SV18-3SV18-2UNITS

571441-10-01571441-10-01571441-10-01571441-10-01571441-10-01COC Number

2018/11/29
 08:17

2018/11/29
 10:18

2018/11/29
 08:55

2018/11/29
 09:46

2018/11/29
 10:55

Sampling Date

UW2947UW2946UW2945UW2944UW2943Maxxam ID
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Maxxam Job #: B8A4803
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

(1) Tentatively identified result and may be potentially biased high due to matrix interference.

RDL = Reportable Detection Limit

92438390.0015<0.0015<0.0015<0.0015<0.0015<0.0015ug1,3-dichloropropane

92438390.010<0.010<0.010<0.010<0.010<0.010ug1,3-dichlorobenzene

92438390.00200.047<0.0020<0.0020<0.00200.0078ug1,3-Butadiene

92438390.00200.012<0.0020<0.0020<0.00200.0029ug1,3,5-trimethylbenzene

92438390.0020<0.0020<0.0020<0.0020<0.0020<0.0020ug1,2-dichloropropane

92438390.0020    0.010 (1)<0.0020<0.0020<0.0020<0.0020ug1,2-dichloroethane

92438390.010<0.010<0.010<0.010<0.010<0.010ug1,2-dichlorobenzene

92438390.00050<0.00050<0.00050<0.00050<0.00050<0.00050ug1,2-dibromoethane

92438390.0010<0.0010<0.0010<0.0010<0.0010<0.0010ug1,2-dibromo-3-chloropropane

92438390.00200.030<0.0020<0.0020<0.00200.0084ug1,2,4-trimethylbenzene

92438390.0050<0.0050<0.0050<0.0050<0.0050<0.0050ug1,2,4-trichlorobenzene

92438390.010<0.010<0.010<0.010<0.010<0.010ug1,2,3-Trimethylbenzene

92438390.00050<0.00050<0.00050<0.00050<0.00050<0.00050ug1,2,3-trichloropropane

92438390.010<0.010<0.010<0.010<0.010<0.010ug1,2,3-trichlorobenzene

92438390.010<0.010<0.010<0.010<0.010<0.010ug1,1-dichloroethene

92438390.010<0.010<0.010<0.010<0.010<0.010ug1,1-dichloroethane

92438390.00050<0.00050<0.00050<0.00050<0.00050<0.00050ug1,1,2-trichloroethane

92438390.010<0.010<0.010<0.010<0.010<0.010ug1,1,2,2-tetrachloroethane

92438390.20<0.20<0.20<0.20<0.20<0.20ug1,1,1-trichloroethane

92438390.0015<0.0015<0.0015<0.0015<0.0015<0.0015ug1,1,1,2-tetrachloroethane

Volatiles

92475420.5011<0.50<0.50<0.503.6ugC6-C13 Hydrocarbons (VPHv)

92475362.550<2.5<2.5<2.55.3ug/m3Xylenes (Total)

92475362.513<2.5<2.5<2.5<2.5ug/m3o-Xylene

92475362.537<2.5<2.5<2.55.3ug/m3m & p-Xylene

92475360.25<0.25<0.25<0.25<0.25<0.25ug/m3Vinyl chloride

924753625<25<25<25<25<25ug/m3Trichlorofluoromethane

92475360.25<0.25<0.25<0.25<0.25<0.25ug/m3Trichloroethene

92475360.50<0.50<0.50<0.50<0.50<0.50ug/m3trans-1,3-dichloropropene

92475362.5<2.5<2.5<2.5<2.5<2.5ug/m3trans-1,2-dichloroethene

924753650120<50<50<50<50ug/m3Toluene

92475362.5280<2.5<2.5<2.563ug/m3Tetrachloroethene

QC BatchRDLSV18-9SV18-6SV18-5SV18-3SV18-2UNITS
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Maxxam Job #: B8A4803
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

(2) CCV below acceptance criteria. RDL raised due to potential for low bias.

(1) CCV above acceptance criteria. Data not impacted - ND.

RDL = Reportable Detection Limit

92438390.0030<0.0030<0.0030<0.0030<0.0030<0.0030ugNaphthalene

92438390.40    <0.40 (2)    <0.40 (2)    <0.40 (2)    <0.40 (2)    <0.40 (2)ugMethyl-tert-butylether (MTBE)

92438390.20<0.20<0.20<0.20<0.20<0.20ugMethylcyclohexane

92438390.20<0.20<0.20<0.20<0.20<0.20ugMethyl Isobutyl Ketone

92438390.00200.0038<0.0020<0.0020<0.0020<0.0020ugIsopropylbenzene

92438390.0010<0.0010<0.0010<0.0010<0.0010<0.0010ugHexachloro-1,3-butadiene

92438390.20<0.20<0.20<0.20<0.20<0.20ugEthylbenzene

92438390.010<0.010<0.010<0.010<0.010<0.010ugEthyl acetate

92438390.050<0.050<0.050<0.050<0.050<0.050ugDichloromethane

92438390.020<0.020<0.020<0.020<0.020<0.020ugDichlorodifluoromethane

92438390.0040<0.0040<0.0040<0.0040<0.0040<0.0040ugDibromomethane

92438390.0020<0.0020<0.0020<0.0020<0.0020<0.0020ugDibromochloromethane

92438390.0020<0.0020<0.0020<0.0020<0.0020<0.0020ugcis-1,3-dichloropropene

92438390.010<0.010<0.010<0.010<0.010<0.010ugcis-1,2-dichloroethene

92438390.020<0.020<0.020<0.020<0.020<0.020ugChloromethane

92438390.0020<0.0020<0.0020<0.0020<0.00200.0036ugChloroform

92438390.50<0.50<0.50<0.50<0.50<0.50ugChloroethane

92438390.0020<0.0020<0.0020<0.0020<0.0020<0.0020ugChlorobenzene

92438390.0010<0.0010<0.0010<0.0010<0.0010<0.0010ugCarbon tetrachloride

92438390.5012<0.50<0.50<0.503.9ugC6-C13 Hydrocarbons (VHv)

92438390.0050    <0.0050 (1)    <0.0050 (1)    <0.0050 (1)    <0.0050 (1)    <0.0050 (1)ugBromomethane

92438390.0020<0.0020<0.0020<0.0020<0.0020<0.0020ugBromoform

92438390.0020<0.0020<0.0020<0.0020<0.0020<0.0020ugBromodichloromethane

92438390.0020<0.0020<0.0020<0.0020<0.0020<0.0020ugBromobenzene

92438390.00150.17<0.0015<0.0015<0.00150.021ugBenzene

92438390.020<0.020<0.020<0.020<0.020<0.020ugAcetone

92438390.010<0.010<0.010<0.010<0.010<0.010ug4-chlorotoluene

92438390.010<0.010<0.010<0.010<0.010<0.010ug2-Hexanone

92438390.0020<0.0020<0.0020<0.0020<0.0020<0.0020ug2-chlorotoluene

92438390.010<0.010<0.010<0.010<0.010<0.010ug2-chlorophenol

92438390.50<0.50<0.50<0.50<0.50<0.50ug2-Butanone (MEK)

92438390.010<0.010<0.010<0.010<0.010<0.010ug1,4-dichlorobenzene
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Maxxam Job #: B8A4803
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

RDL = Reportable Detection Limit

92438390.0100.20<0.010<0.010<0.0100.021ugXylenes (Total)

92438390.0100.051<0.010<0.010<0.010<0.010ugo-Xylene

92438390.0100.15<0.010<0.010<0.0100.021ugm & p-Xylene

92438390.0010<0.0010<0.0010<0.0010<0.0010<0.0010ugVinyl chloride

92438390.10<0.10<0.10<0.10<0.10<0.10ugTrichlorofluoromethane

92438390.0010<0.0010<0.0010<0.0010<0.0010<0.0010ugTrichloroethene

92438390.0020<0.0020<0.0020<0.0020<0.0020<0.0020ugtrans-1,3-dichloropropene

92438390.010<0.010<0.010<0.010<0.010<0.010ugtrans-1,2-dichloroethene

92438390.200.48<0.20<0.20<0.20<0.20ugToluene

92438390.0101.1<0.010<0.010<0.0100.25ugTetrachloroethene

92438390.010<0.010<0.010<0.010<0.010<0.010ugtert-Butylbenzene

92438390.20<0.20<0.20<0.20<0.20<0.20ugStyrene

92438390.010<0.010<0.010<0.010<0.010<0.010ugsec-Butylbenzene

92438390.0100.13<0.010<0.010<0.0100.16ugp-Isopropyltoluene

92438390.010<0.010<0.010<0.010<0.010<0.010ugn-Propylbenzene

92438390.100.45<0.10<0.10<0.100.33ugn-Hexane

92438390.10<0.10<0.10<0.10<0.10<0.10ugn-Decane

92438390.010<0.010<0.010<0.010<0.010<0.010ugn-Butylbenzene
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Maxxam Job #: B8A4803
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

N/A = Not Applicable

RDL = Reportable Detection Limit

92475360.38<0.38ug/m3Benzene

92475365.0<5.0ug/m3Acetone

92475362.5<2.5ug/m34-chlorotoluene

92475362.5<2.5ug/m32-Hexanone

92475360.50<0.50ug/m32-chlorotoluene

92475362.5<2.5ug/m32-chlorophenol

9247536130<130ug/m32-Butanone (MEK)

92475362.5<2.5ug/m31,4-dichlorobenzene

92475360.38<0.38ug/m31,3-dichloropropane

92475362.5<2.5ug/m31,3-dichlorobenzene

92475360.50<0.50ug/m31,3-Butadiene

92475360.50<0.50ug/m31,3,5-trimethylbenzene

92475360.50<0.50ug/m31,2-dichloropropane

92475360.50<0.50ug/m31,2-dichloroethane

92475362.5<2.5ug/m31,2-dichlorobenzene

92475360.13<0.13ug/m31,2-dibromoethane

92475360.25<0.25ug/m31,2-dibromo-3-chloropropane

92475360.50<0.50ug/m31,2,4-trimethylbenzene

92475361.3<1.3ug/m31,2,4-trichlorobenzene

92475362.5<2.5ug/m31,2,3-Trimethylbenzene

92475360.13<0.13ug/m31,2,3-trichloropropane

92475362.5<2.5ug/m31,2,3-trichlorobenzene

92475362.5<2.5ug/m31,1-dichloroethene

92475362.5<2.5ug/m31,1-dichloroethane

92475360.13<0.13ug/m31,1,2-trichloroethane

92475362.5<2.5ug/m31,1,2,2-tetrachloroethane

924753650<50ug/m31,1,1-trichloroethane

92475360.38<0.38ug/m31,1,1,2-tetrachloroethane

Calculated Parameters

ONSITEN/A0.1L/minFlow Rate

ONSITEN/A40minDuration

Field Parameters

QC BatchRDLSV18-AUNITS

571441-10-01COC Number

2018/11/29
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Maxxam Job #: B8A4803
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

RDL = Reportable Detection Limit

92475362.5<2.5ug/m3tert-Butylbenzene

924753650<50ug/m3Styrene

92475362.5<2.5ug/m3sec-Butylbenzene

92475362.5<2.5ug/m3p-Isopropyltoluene

92475362.5<2.5ug/m3n-Propylbenzene

924753625<25ug/m3n-Hexane

924753625<25ug/m3n-Decane

92475362.5<2.5ug/m3n-Butylbenzene

92475360.75<0.75ug/m3Naphthalene

9247536100<100ug/m3Methyl-tert-butylether (MTBE)

924753650<50ug/m3Methylcyclohexane

924753650<50ug/m3Methyl Isobutyl Ketone

92475360.50<0.50ug/m3Isopropylbenzene

92475360.25<0.25ug/m3Hexachloro-1,3-butadiene

924753650<50ug/m3Ethylbenzene

92475362.5<2.5ug/m3Ethyl acetate

924753613<13ug/m3Dichloromethane

92475365.0<5.0ug/m3Dichlorodifluoromethane

92475361.0<1.0ug/m3Dibromomethane

92475360.50<0.50ug/m3Dibromochloromethane

92475360.50<0.50ug/m3cis-1,3-dichloropropene

92475362.5<2.5ug/m3cis-1,2-dichloroethene

92475365.0<5.0ug/m3Chloromethane

92475360.50<0.50ug/m3Chloroform

9247536130<130ug/m3Chloroethane

92475360.50<0.50ug/m3Chlorobenzene

92475360.25<0.25ug/m3Carbon tetrachloride

9247536130<130ug/m3C6-C13 Hydrocarbons (VPHv)

9247536130<130ug/m3C6-C13 Hydrocarbons (VHv)

92475361.3<1.3ug/m3Bromomethane

92475360.50<0.50ug/m3Bromoform

92475360.50<0.50ug/m3Bromodichloromethane

92475360.50<0.50ug/m3Bromobenzene
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Maxxam Job #: B8A4803
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

RDL = Reportable Detection Limit

92438390.010<0.010ug1,4-dichlorobenzene

92438390.0015<0.0015ug1,3-dichloropropane

92438390.010<0.010ug1,3-dichlorobenzene

92438390.0020<0.0020ug1,3-Butadiene

92438390.0020<0.0020ug1,3,5-trimethylbenzene

92438390.0020<0.0020ug1,2-dichloropropane

92438390.0020<0.0020ug1,2-dichloroethane

92438390.010<0.010ug1,2-dichlorobenzene

92438390.00050<0.00050ug1,2-dibromoethane

92438390.0010<0.0010ug1,2-dibromo-3-chloropropane

92438390.0020<0.0020ug1,2,4-trimethylbenzene

92438390.0050<0.0050ug1,2,4-trichlorobenzene

92438390.010<0.010ug1,2,3-Trimethylbenzene

92438390.00050<0.00050ug1,2,3-trichloropropane

92438390.010<0.010ug1,2,3-trichlorobenzene

92438390.010<0.010ug1,1-dichloroethene

92438390.010<0.010ug1,1-dichloroethane

92438390.00050<0.00050ug1,1,2-trichloroethane

92438390.010<0.010ug1,1,2,2-tetrachloroethane

92438390.20<0.20ug1,1,1-trichloroethane

92438390.0015<0.0015ug1,1,1,2-tetrachloroethane

Volatiles

92475420.50<0.50ugC6-C13 Hydrocarbons (VPHv)

92475362.5<2.5ug/m3Xylenes (Total)

92475362.5<2.5ug/m3o-Xylene

92475362.5<2.5ug/m3m & p-Xylene

92475360.25<0.25ug/m3Vinyl chloride

924753625<25ug/m3Trichlorofluoromethane

92475360.25<0.25ug/m3Trichloroethene

92475360.50<0.50ug/m3trans-1,3-dichloropropene

92475362.5<2.5ug/m3trans-1,2-dichloroethene

924753650<50ug/m3Toluene

92475362.5<2.5ug/m3Tetrachloroethene
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Maxxam Job #: B8A4803
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

(2) CCV below acceptance criteria. RDL raised due to potential for low bias.

(1) CCV above acceptance criteria. Data not impacted - ND.

RDL = Reportable Detection Limit

92438390.0030<0.0030ugNaphthalene

92438390.40    <0.40 (2)ugMethyl-tert-butylether (MTBE)

92438390.20<0.20ugMethylcyclohexane

92438390.20<0.20ugMethyl Isobutyl Ketone

92438390.0020<0.0020ugIsopropylbenzene

92438390.0010<0.0010ugHexachloro-1,3-butadiene

92438390.20<0.20ugEthylbenzene

92438390.010<0.010ugEthyl acetate

92438390.050<0.050ugDichloromethane

92438390.020<0.020ugDichlorodifluoromethane

92438390.0040<0.0040ugDibromomethane

92438390.0020<0.0020ugDibromochloromethane

92438390.0020<0.0020ugcis-1,3-dichloropropene

92438390.010<0.010ugcis-1,2-dichloroethene

92438390.020<0.020ugChloromethane

92438390.0020<0.0020ugChloroform

92438390.50<0.50ugChloroethane

92438390.0020<0.0020ugChlorobenzene

92438390.0010<0.0010ugCarbon tetrachloride

92438390.50<0.50ugC6-C13 Hydrocarbons (VHv)

92438390.0050    <0.0050 (1)ugBromomethane

92438390.0020<0.0020ugBromoform

92438390.0020<0.0020ugBromodichloromethane

92438390.0020<0.0020ugBromobenzene

92438390.0015<0.0015ugBenzene

92438390.020<0.020ugAcetone

92438390.010<0.010ug4-chlorotoluene

92438390.010<0.010ug2-Hexanone

92438390.0020<0.0020ug2-chlorotoluene

92438390.010<0.010ug2-chlorophenol

92438390.50<0.50ug2-Butanone (MEK)
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Maxxam Job #: B8A4803
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

RDL = Reportable Detection Limit

92438390.010<0.010ugXylenes (Total)

92438390.010<0.010ugo-Xylene

92438390.010<0.010ugm & p-Xylene

92438390.0010<0.0010ugVinyl chloride

92438390.10<0.10ugTrichlorofluoromethane

92438390.0010<0.0010ugTrichloroethene

92438390.0020<0.0020ugtrans-1,3-dichloropropene

92438390.010<0.010ugtrans-1,2-dichloroethene

92438390.20<0.20ugToluene

92438390.010<0.010ugTetrachloroethene

92438390.010<0.010ugtert-Butylbenzene

92438390.20<0.20ugStyrene

92438390.010<0.010ugsec-Butylbenzene

92438390.010<0.010ugp-Isopropyltoluene

92438390.010<0.010ugn-Propylbenzene

92438390.10<0.10ugn-Hexane

92438390.10<0.10ugn-Decane

92438390.010<0.010ugn-Butylbenzene
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Maxxam Job #: B8A4803
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

10.0°CPackage 1

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A4803
Report Date: 2018/12/04

QUALITY ASSURANCE REPORT

QC LimitsValue (%)UNITSValueQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked Blank

ug<0.001560 - 140992018/11/271,1,1,2-tetrachloroethane9243839

ug<0.2060 - 140972018/11/271,1,1-trichloroethane9243839

ug<0.01060 - 1401072018/11/271,1,2,2-tetrachloroethane9243839

ug<0.0005060 - 1401032018/11/271,1,2-trichloroethane9243839

ug<0.01060 - 140952018/11/271,1-dichloroethane9243839

ug<0.01060 - 140952018/11/271,1-dichloroethene9243839

ug<0.01060 - 1401042018/11/271,2,3-trichlorobenzene9243839

ug<0.0005060 - 1401092018/11/271,2,3-trichloropropane9243839

ug<0.01060 - 1401002018/11/271,2,3-Trimethylbenzene9243839

ug<0.005060 - 1401092018/11/271,2,4-trichlorobenzene9243839

40NCug<0.002060 - 1401022018/11/291,2,4-trimethylbenzene9243839

ug<0.001060 - 140952018/11/271,2-dibromo-3-chloropropane9243839

40NCug<0.0005060 - 1401012018/11/291,2-dibromoethane9243839

ug<0.01060 - 1401142018/11/271,2-dichlorobenzene9243839

40NCug<0.002060 - 140982018/11/291,2-dichloroethane9243839

ug<0.002050 - 1501022018/11/271,2-dichloropropane9243839

40NCug<0.002060 - 1401012018/11/291,3,5-trimethylbenzene9243839

40NCug<0.002050 - 150842018/11/291,3-Butadiene9243839

ug<0.01060 - 1401132018/11/271,3-dichlorobenzene9243839

ug<0.001550 - 1501012018/11/271,3-dichloropropane9243839

ug<0.01060 - 1401052018/11/271,4-dichlorobenzene9243839

ug<0.5060 - 140992018/11/272-Butanone (MEK)9243839

ug<0.0102018/11/272-chlorophenol9243839

ug<0.002060 - 1401052018/11/272-chlorotoluene9243839

ug<0.01060 - 1401182018/11/272-Hexanone9243839

ug<0.01060 - 1401152018/11/274-chlorotoluene9243839

ug<0.02060 - 140972018/11/27Acetone9243839

4015ug<0.001560 - 1401042018/11/29Benzene9243839

ug<0.002060 - 1401082018/11/27Bromobenzene9243839

ug<0.002060 - 140982018/11/27Bromodichloromethane9243839

ug<0.002060 - 140992018/11/27Bromoform9243839
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A4803
Report Date: 2018/12/04

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked Blank

ug<0.005050 - 150532018/11/27Bromomethane9243839

4015ug<0.5060 - 1401122018/11/29C6-C13 Hydrocarbons (VHv)9243839

ug<0.001060 - 140942018/11/27Carbon tetrachloride9243839

ug<0.002060 - 140992018/11/27Chlorobenzene9243839

ug<0.5050 - 150892018/11/27Chloroethane9243839

ug<0.002060 - 140952018/11/27Chloroform9243839

ug<0.02050 - 150732018/11/27Chloromethane9243839

ug<0.01060 - 1401002018/11/27cis-1,2-dichloroethene9243839

ug<0.002050 - 1501002018/11/27cis-1,3-dichloropropene9243839

ug<0.002060 - 140992018/11/27Dibromochloromethane9243839

ug<0.004060 - 140992018/11/27Dibromomethane9243839

ug<0.02050 - 150792018/11/27Dichlorodifluoromethane9243839

ug<0.05050 - 150992018/11/27Dichloromethane9243839

ug<0.0102018/11/27Ethyl acetate9243839

40NCug<0.2060 - 140982018/11/29Ethylbenzene9243839

ug<0.001060 - 1401012018/11/27Hexachloro-1,3-butadiene9243839

40NCug<0.002060 - 140992018/11/29Isopropylbenzene9243839

404.1ug<0.01060 - 140982018/11/29m & p-Xylene9243839

ug<0.202018/11/27Methyl Isobutyl Ketone9243839

4012ug<0.2060 - 140902018/11/29Methylcyclohexane9243839

40NCug<0.40 (1)50 - 150952018/11/29Methyl-tert-butylether (MTBE)9243839

40NCug<0.003060 - 1401032018/11/29Naphthalene9243839

ug<0.01060 - 1401032018/11/27n-Butylbenzene9243839

40NCug<0.1060 - 1401062018/11/29n-Decane9243839

4016ug<0.1060 - 1401012018/11/29n-Hexane9243839

ug<0.01060 - 140972018/11/27n-Propylbenzene9243839

40NCug<0.01060 - 140972018/11/29o-Xylene9243839

ug<0.01060 - 1401052018/11/27p-Isopropyltoluene9243839

ug<0.01060 - 1401012018/11/27sec-Butylbenzene9243839

40NCug<0.2060 - 1401182018/11/29Styrene9243839

ug<0.01060 - 1401022018/11/27tert-Butylbenzene9243839
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

Maxxam Job #: B8A4803
Report Date: 2018/12/04

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked Blank

ug<0.01060 - 140972018/11/27Tetrachloroethene9243839

40NCug<0.2060 - 140992018/11/29Toluene9243839

ug<0.01060 - 140962018/11/27trans-1,2-dichloroethene9243839

ug<0.002050 - 1501042018/11/27trans-1,3-dichloropropene9243839

ug<0.001060 - 140992018/11/27Trichloroethene9243839

ug<0.1050 - 150912018/11/27Trichlorofluoromethane9243839

ug<0.001050 - 150932018/11/27Vinyl chloride9243839

404.1ug<0.0102018/11/29Xylenes (Total)9243839

(1) CCV below acceptance criteria. RDL raised due to potential for low bias.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B8A4803
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2C
Sampler Initials: SM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

Kirsten Roberts, Project Manager Assistant

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 #: B8A4806
Received: 2018/11/29, 15:05

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2D
Your C.O.C. #: 571441-11-01

Report Date: 2018/12/04
Report #: R2659672

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Sample Matrix: Air
# Samples Received: 3

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

Auto CalcBBY WI-000332018/12/04N/A3VOCs by TD – Complete List Calc (ug/m3)

BCMOE BCLM Jun2009 mBBY8SOP-000582018/11/30N/A3VOCs by TD Tube – Complete List (ug)

Field DataN/A2018/12/04N/A3Duration

Field DataN/A2018/12/04N/A3Flow Rate (L/min)

Auto CalcBBY WI-000332018/12/03N/A3Volatile HC-BTEX Calculation for Air (1)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

(1) VPH = VH - (Benzene + Toluene + Ethylbenzene + m & p-Xylene + o-Xylene + Styrene + n-Hexane + n-Decane)
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MAXXAM JOB #: B8A4806
Received: 2018/11/29, 15:05

CERTIFICATE OF ANALYSIS

Your Project #: 13639-2D
Your C.O.C. #: 571441-11-01

Report Date: 2018/12/04
Report #: R2659672

Version: 1 - Final

Attention: Nicole MacDonald

KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA          V5G 4G3

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Gail Pedersen, Project Manager –Environmental Customer Service
Email: gpedersen@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
This report has been generated and distributed using a secure automated process.
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. 

Total Cover Pages : 2
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Maxxam Job #: B8A4806
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SMB

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

N/A = Not Applicable

RDL = Reportable Detection Limit

92475360.38136.33.6ug/m3Benzene

92475365.06.6<5.0<5.0ug/m3Acetone

92475362.5<2.5<2.5<2.5ug/m34-chlorotoluene

92475362.5<2.5<2.5<2.5ug/m32-Hexanone

92475360.50<0.50<0.50<0.50ug/m32-chlorotoluene

92475362.5<2.5<2.5<2.5ug/m32-chlorophenol

9247536130<130<130<130ug/m32-Butanone (MEK)

92475362.5<2.5<2.5<2.5ug/m31,4-dichlorobenzene

92475360.38<0.38<0.38<0.38ug/m31,3-dichloropropane

92475362.5<2.5<2.5<2.5ug/m31,3-dichlorobenzene

92475360.502.00.98<0.50ug/m31,3-Butadiene

92475360.501.35.12.3ug/m31,3,5-trimethylbenzene

92475360.50<0.50<0.50<0.50ug/m31,2-dichloropropane

92475360.503.5<0.50<0.50ug/m31,2-dichloroethane

92475362.5<2.5<2.5<2.5ug/m31,2-dichlorobenzene

92475360.13<0.13<0.13<0.13ug/m31,2-dibromoethane

92475360.25<0.25<0.25<0.25ug/m31,2-dibromo-3-chloropropane

92475360.503.9137.5ug/m31,2,4-trimethylbenzene

92475361.3<1.3<1.3<1.3ug/m31,2,4-trichlorobenzene

92475362.5<2.54.2<2.5ug/m31,2,3-Trimethylbenzene

92475360.13<0.13<0.13<0.13ug/m31,2,3-trichloropropane

92475362.5<2.5<2.5<2.5ug/m31,2,3-trichlorobenzene

92475362.5<2.5<2.5<2.5ug/m31,1-dichloroethene

92475362.5<2.5<2.5<2.5ug/m31,1-dichloroethane

92475360.13<0.13<0.13<0.13ug/m31,1,2-trichloroethane

92475362.5<2.5<2.5<2.5ug/m31,1,2,2-tetrachloroethane

924753650<50<50<50ug/m31,1,1-trichloroethane

92475360.38<0.38<0.38<0.38ug/m31,1,1,2-tetrachloroethane

Calculated Parameters

ONSITEN/A0.20.20.2L/minFlow Rate

ONSITEN/A202020minDuration

Field Parameters

QC BatchRDLSV18-16SV18-14SV18-15UNITS

571441-11-01571441-11-01571441-11-01COC Number

2018/11/29
 12:00

2018/11/29
 11:34

2018/11/29
 12:10

Sampling Date

UW2953UW2952UW2951Maxxam ID
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Maxxam Job #: B8A4806
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SMB

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

RDL = Reportable Detection Limit

92475362.5<2.5<2.5<2.5ug/m3tert-Butylbenzene

924753650<50<50<50ug/m3Styrene

92475362.5<2.5<2.5<2.5ug/m3sec-Butylbenzene

92475362.56.61531ug/m3p-Isopropyltoluene

92475362.5<2.5<2.5<2.5ug/m3n-Propylbenzene

92475362599<25<25ug/m3n-Hexane

924753625<25<25<25ug/m3n-Decane

92475362.5<2.5<2.5<2.5ug/m3n-Butylbenzene

92475360.75<0.75<0.75<0.75ug/m3Naphthalene

9247536100<100<100<100ug/m3Methyl-tert-butylether (MTBE)

924753650<50<50<50ug/m3Methylcyclohexane

924753650<50<50<50ug/m3Methyl Isobutyl Ketone

92475360.500.680.85<0.50ug/m3Isopropylbenzene

92475360.25<0.25<0.25<0.25ug/m3Hexachloro-1,3-butadiene

924753650<50<50<50ug/m3Ethylbenzene

92475362.5<2.5<2.5<2.5ug/m3Ethyl acetate

924753613<13<13<13ug/m3Dichloromethane

92475365.0<5.0<5.0<5.0ug/m3Dichlorodifluoromethane

92475361.0<1.0<1.0<1.0ug/m3Dibromomethane

92475360.50<0.50<0.50<0.50ug/m3Dibromochloromethane

92475360.50<0.50<0.50<0.50ug/m3cis-1,3-dichloropropene

92475362.5<2.5<2.5<2.5ug/m3cis-1,2-dichloroethene

92475365.0<5.0<5.0<5.0ug/m3Chloromethane

92475360.50<0.50<0.5015ug/m3Chloroform

9247536130<130<130<130ug/m3Chloroethane

92475360.50<0.50<0.50<0.50ug/m3Chlorobenzene

92475360.25<0.25<0.25<0.25ug/m3Carbon tetrachloride

924753613020002700310ug/m3C6-C13 Hydrocarbons (VPHv)

924753613021002700330ug/m3C6-C13 Hydrocarbons (VHv)

92475361.3<1.3<1.3<1.3ug/m3Bromomethane

92475360.50<0.50<0.50<0.50ug/m3Bromoform

92475360.50<0.50<0.50<0.50ug/m3Bromodichloromethane

92475360.50<0.50<0.50<0.50ug/m3Bromobenzene

QC BatchRDLSV18-16SV18-14SV18-15UNITS

571441-11-01571441-11-01571441-11-01COC Number

2018/11/29
 12:00

2018/11/29
 11:34

2018/11/29
 12:10

Sampling Date

UW2953UW2952UW2951Maxxam ID
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Maxxam Job #: B8A4806
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SMB

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

(1) Tentatively identified result and may be potentially biased high due to matrix interference.

RDL = Reportable Detection Limit

92482050.0015<0.0015<0.0015<0.0015ug1,3-dichloropropane

92482050.010<0.010<0.010<0.010ug1,3-dichlorobenzene

92482050.00200.00800.0039<0.0020ug1,3-Butadiene

92482050.00200.00520.0200.0092ug1,3,5-trimethylbenzene

92482050.0020<0.0020<0.0020<0.0020ug1,2-dichloropropane

92482050.0020    0.014 (1)<0.0020<0.0020ug1,2-dichloroethane

92482050.010<0.010<0.010<0.010ug1,2-dichlorobenzene

92482050.00050<0.00050<0.00050<0.00050ug1,2-dibromoethane

92482050.0010<0.0010<0.0010<0.0010ug1,2-dibromo-3-chloropropane

92482050.00200.0160.0520.030ug1,2,4-trimethylbenzene

92482050.0050<0.0050<0.0050<0.0050ug1,2,4-trichlorobenzene

92482050.010<0.0100.017<0.010ug1,2,3-Trimethylbenzene

92482050.00050<0.00050<0.00050<0.00050ug1,2,3-trichloropropane

92482050.010<0.010<0.010<0.010ug1,2,3-trichlorobenzene

92482050.010<0.010<0.010<0.010ug1,1-dichloroethene

92482050.010<0.010<0.010<0.010ug1,1-dichloroethane

92482050.00050<0.00050<0.00050<0.00050ug1,1,2-trichloroethane

92482050.010<0.010<0.010<0.010ug1,1,2,2-tetrachloroethane

92482050.20<0.20<0.20<0.20ug1,1,1-trichloroethane

92482050.0015<0.0015<0.0015<0.0015ug1,1,1,2-tetrachloroethane

Volatiles

92475420.507.8111.2ugC6-C13 Hydrocarbons (VPHv)

92475362.5235124ug/m3Xylenes (Total)

92475362.55.6126.2ug/m3o-Xylene

92475362.5173918ug/m3m & p-Xylene

92475360.25<0.25<0.25<0.25ug/m3Vinyl chloride

924753625<25<25<25ug/m3Trichlorofluoromethane

92475360.25<0.25<0.25<0.25ug/m3Trichloroethene

92475360.50<0.50<0.50<0.50ug/m3trans-1,3-dichloropropene

92475362.5<2.5<2.5<2.5ug/m3trans-1,2-dichloroethene

924753650<50<50<50ug/m3Toluene

92475362.511<2.5130ug/m3Tetrachloroethene

QC BatchRDLSV18-16SV18-14SV18-15UNITS

571441-11-01571441-11-01571441-11-01COC Number

2018/11/29
 12:00

2018/11/29
 11:34

2018/11/29
 12:10

Sampling Date
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Maxxam Job #: B8A4806
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SMB

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

(3) CCV below acceptance criteria. RDL raised due to potential for low bias.

(2) CCV above acceptance criteria. Data not impacted - ND.

(1) Tentatively identified result and may be potentially biased high due to matrix interference.

RDL = Reportable Detection Limit

92482050.40    <0.40 (3)    <0.40 (3)    <0.40 (3)ugMethyl-tert-butylether (MTBE)

92482050.20<0.20<0.20<0.20ugMethylcyclohexane

92482050.20<0.20<0.20<0.20ugMethyl Isobutyl Ketone

92482050.00200.00270.0034<0.0020ugIsopropylbenzene

92482050.0010<0.0010<0.0010<0.0010ugHexachloro-1,3-butadiene

92482050.20<0.20<0.20<0.20ugEthylbenzene

92482050.010<0.010<0.010<0.010ugEthyl acetate

92482050.050<0.050<0.050<0.050ugDichloromethane

92482050.020<0.020<0.020<0.020ugDichlorodifluoromethane

92482050.0040<0.0040<0.0040<0.0040ugDibromomethane

92482050.0020<0.0020<0.0020<0.0020ugDibromochloromethane

92482050.0020<0.0020<0.0020<0.0020ugcis-1,3-dichloropropene

92482050.010<0.010<0.010<0.010ugcis-1,2-dichloroethene

92482050.020<0.020<0.020<0.020ugChloromethane

92482050.0020<0.0020<0.00200.060ugChloroform

92482050.50<0.50<0.50<0.50ugChloroethane

92482050.0020<0.0020<0.0020<0.0020ugChlorobenzene

92482050.0010<0.0010<0.0010<0.0010ugCarbon tetrachloride

92482050.508.3111.3ugC6-C13 Hydrocarbons (VHv)

92482050.0050    <0.0050 (2)    <0.0050 (2)    <0.0050 (2)ugBromomethane

92482050.0020<0.0020<0.0020<0.0020ugBromoform

92482050.0020<0.0020<0.0020<0.0020ugBromodichloromethane

92482050.0020<0.0020<0.0020<0.0020ugBromobenzene

92482050.00150.0540.0250.015ugBenzene

92482050.020    0.027 (1)<0.020<0.020ugAcetone

92482050.010<0.010<0.010<0.010ug4-chlorotoluene

92482050.010<0.010<0.010<0.010ug2-Hexanone

92482050.0020<0.0020<0.0020<0.0020ug2-chlorotoluene

92482050.010<0.010<0.010<0.010ug2-chlorophenol

92482050.50<0.50<0.50<0.50ug2-Butanone (MEK)

92482050.010<0.010<0.010<0.010ug1,4-dichlorobenzene

QC BatchRDLSV18-16SV18-14SV18-15UNITS

571441-11-01571441-11-01571441-11-01COC Number
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 12:10
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Maxxam Job #: B8A4806
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SMB

VOC/VPH PLUS PACKAGE IN AIR BY TD (AIR)

RDL = Reportable Detection Limit

92482050.0100.0920.210.096ugXylenes (Total)

92482050.0100.0220.0480.025ugo-Xylene

92482050.0100.0700.160.072ugm & p-Xylene

92482050.0010<0.0010<0.0010<0.0010ugVinyl chloride

92482050.10<0.10<0.10<0.10ugTrichlorofluoromethane

92482050.0010<0.0010<0.0010<0.0010ugTrichloroethene

92482050.0020<0.0020<0.0020<0.0020ugtrans-1,3-dichloropropene

92482050.010<0.010<0.010<0.010ugtrans-1,2-dichloroethene

92482050.20<0.20<0.20<0.20ugToluene

92482050.0100.046<0.0100.51ugTetrachloroethene

92482050.010<0.010<0.010<0.010ugtert-Butylbenzene

92482050.20<0.20<0.20<0.20ugStyrene

92482050.010<0.010<0.010<0.010ugsec-Butylbenzene

92482050.0100.0260.0600.13ugp-Isopropyltoluene

92482050.010<0.010<0.010<0.010ugn-Propylbenzene

92482050.100.39<0.10<0.10ugn-Hexane

92482050.10<0.10<0.10<0.10ugn-Decane

92482050.010<0.010<0.010<0.010ugn-Butylbenzene

92482050.0030<0.0030<0.0030<0.0030ugNaphthalene

QC BatchRDLSV18-16SV18-14SV18-15UNITS

571441-11-01571441-11-01571441-11-01COC Number
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Maxxam Job #: B8A4806
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SMB

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

10.0°CPackage 1

Results relate only to the items tested.
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SMB

Maxxam Job #: B8A4806
Report Date: 2018/12/04

QUALITY ASSURANCE REPORT

UNITSValueQC Limits% RecoveryDateParameterQC Batch

Method BlankSpiked Blank

ug<0.001560 - 140992018/11/301,1,1,2-tetrachloroethane9248205

ug<0.2060 - 140892018/11/301,1,1-trichloroethane9248205

ug<0.01060 - 1401092018/11/301,1,2,2-tetrachloroethane9248205

ug<0.0005060 - 140972018/11/301,1,2-trichloroethane9248205

ug<0.01060 - 140872018/11/301,1-dichloroethane9248205

ug<0.01060 - 140942018/11/301,1-dichloroethene9248205

ug<0.01060 - 1401012018/11/301,2,3-trichlorobenzene9248205

ug<0.0005060 - 1401052018/11/301,2,3-trichloropropane9248205

ug<0.01060 - 140962018/11/301,2,3-Trimethylbenzene9248205

ug<0.005060 - 1401052018/11/301,2,4-trichlorobenzene9248205

ug<0.002060 - 140982018/11/301,2,4-trimethylbenzene9248205

ug<0.001060 - 1401082018/11/301,2-dibromo-3-chloropropane9248205

ug<0.0005060 - 140952018/11/301,2-dibromoethane9248205

ug<0.01060 - 1401072018/11/301,2-dichlorobenzene9248205

ug<0.002060 - 140902018/11/301,2-dichloroethane9248205

ug<0.002050 - 150952018/11/301,2-dichloropropane9248205

ug<0.002060 - 140962018/11/301,3,5-trimethylbenzene9248205

ug<0.002050 - 150812018/11/301,3-Butadiene9248205

ug<0.01060 - 1401092018/11/301,3-dichlorobenzene9248205

ug<0.001550 - 150942018/11/301,3-dichloropropane9248205

ug<0.01060 - 1401002018/11/301,4-dichlorobenzene9248205

ug<0.5060 - 140792018/11/302-Butanone (MEK)9248205

ug<0.0102018/11/302-chlorophenol9248205

ug<0.002060 - 140992018/11/302-chlorotoluene9248205

ug<0.01060 - 1401102018/11/302-Hexanone9248205

ug<0.01060 - 1401082018/11/304-chlorotoluene9248205

ug<0.02060 - 140972018/11/30Acetone9248205

ug<0.001560 - 140992018/11/30Benzene9248205

ug<0.002060 - 1401022018/11/30Bromobenzene9248205

ug<0.002060 - 140922018/11/30Bromodichloromethane9248205

ug<0.002060 - 1401012018/11/30Bromoform9248205
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SMB

Maxxam Job #: B8A4806
Report Date: 2018/12/04

QUALITY ASSURANCE REPORT(CONT'D)

UNITSValueQC Limits% RecoveryDateParameterQC Batch

Method BlankSpiked Blank

ug<0.0050 (1)50 - 150672018/11/30Bromomethane9248205

ug<0.5060 - 1401122018/11/30C6-C13 Hydrocarbons (VHv)9248205

ug<0.001060 - 140992018/11/30Carbon tetrachloride9248205

ug<0.002060 - 140912018/11/30Chlorobenzene9248205

ug<0.5050 - 1501022018/11/30Chloroethane9248205

ug<0.002060 - 140892018/11/30Chloroform9248205

ug<0.02050 - 150702018/11/30Chloromethane9248205

ug<0.01060 - 140952018/11/30cis-1,2-dichloroethene9248205

ug<0.002050 - 150842018/11/30cis-1,3-dichloropropene9248205

ug<0.002060 - 140972018/11/30Dibromochloromethane9248205

ug<0.004060 - 140912018/11/30Dibromomethane9248205

ug<0.02050 - 150872018/11/30Dichlorodifluoromethane9248205

ug<0.05050 - 150972018/11/30Dichloromethane9248205

ug<0.0102018/11/30Ethyl acetate9248205

ug<0.2060 - 140912018/11/30Ethylbenzene9248205

ug<0.001060 - 1401012018/11/30Hexachloro-1,3-butadiene9248205

ug<0.002060 - 140972018/11/30Isopropylbenzene9248205

ug<0.01060 - 140902018/11/30m & p-Xylene9248205

ug<0.202018/11/30Methyl Isobutyl Ketone9248205

ug<0.2060 - 140842018/11/30Methylcyclohexane9248205

ug<0.40 (2)50 - 150592018/11/30Methyl-tert-butylether (MTBE)9248205

ug<0.003060 - 1401012018/11/30Naphthalene9248205

ug<0.01060 - 1401012018/11/30n-Butylbenzene9248205

ug<0.1060 - 1401002018/11/30n-Decane9248205

ug<0.1060 - 1401032018/11/30n-Hexane9248205

ug<0.01060 - 140922018/11/30n-Propylbenzene9248205

ug<0.01060 - 140912018/11/30o-Xylene9248205

ug<0.01060 - 1401082018/11/30p-Isopropyltoluene9248205

ug<0.01060 - 140982018/11/30sec-Butylbenzene9248205

ug<0.2060 - 1401092018/11/30Styrene9248205

ug<0.01060 - 140962018/11/30tert-Butylbenzene9248205
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KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SMB

Maxxam Job #: B8A4806
Report Date: 2018/12/04

QUALITY ASSURANCE REPORT(CONT'D)

UNITSValueQC Limits% RecoveryDateParameterQC Batch

Method BlankSpiked Blank

ug<0.01060 - 140952018/11/30Tetrachloroethene9248205

ug<0.2060 - 140952018/11/30Toluene9248205

ug<0.01060 - 140922018/11/30trans-1,2-dichloroethene9248205

ug<0.002050 - 150852018/11/30trans-1,3-dichloropropene9248205

ug<0.001060 - 140932018/11/30Trichloroethene9248205

ug<0.1050 - 150972018/11/30Trichlorofluoromethane9248205

ug<0.001050 - 150912018/11/30Vinyl chloride9248205

ug<0.0102018/11/30Xylenes (Total)9248205

(2) CCV below acceptance criteria. RDL raised due to potential for low bias.

(1) CCV above acceptance criteria. Data not impacted - ND.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.
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Maxxam Job #: B8A4806
Report Date: 2018/12/04

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 13639-2D
Sampler Initials: SMB

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Kirsten Roberts, Project Manager Assistant

Rob Reinert, B.Sc., Scientific Specialist

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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The following Diamond Head Consulting staff conducted the on-site tree inventory and prepared or 
reviewed the report. 
 
All general and professional liability insurance and staff credentials are provided below for reference. 
 
Supervisor: Project Staff: 

  

 

Max Rathburn 
ISA Certified Arborist (PN-0599A) 
ISA Tree Risk Assessment Qualified (TRAQ) 
BC Parks Wildlife and Danger Tree Assessor 

Ian MacLachlan, PhD (Forestry) 
ISA Certified Arborist (PN-8643A) 
ISA Tree Risk Assessment Qualified (TRAQ) 

 

Please contact us if there are any questions or concerns about the contents of this report. 
 
Contact Information: 
 
Phone:  604-733-4886 
Fax:  604-733-4879 
Email:  max@diamondheadconsulting.com  
Website: www.diamondheadconsulting.com 
 
Insurance Information: 
 
WCB:   # 657906 AQ (003) 
General Liability:  Northbridge General Insurance Corporation - Policy #CBC1935506, $10,000,000  
Errors and Omissions:  Lloyds Underwriters – Policy #1010615D, $1,000,000 
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Scope of Assignment: 
 
Diamond Head Consulting Ltd. (DHC) was retained to complete an arboricultural assessment to aid in 
the future planning of the grounds throughout the PNE site. This report contains an inventory of bylaw 
protected trees within the study areas and summarizes management recommendations with respect to 
their existing health and structure as well as their current growing environment. This report is produced 
with the following primary limitations, detailed limitations specified in Appendix 7: 
 

1) Our investigation is based solely on visual inspection of the trees during our last site visit. This 
inspection is conducted from ground level. We do not conduct aerial inspections, soil tests or 
below grade root examinations to assess the condition of tree root systems unless specifically 
contracted to do so. 
 

2) Unless otherwise stated, tree risk assessments in this report are limited to trees with a high or 
extreme risk rating in their current condition, and in context of their surrounding land use at the 
time of assessment. 
 

3) The scope of work is primarily determined by site boundaries and local tree-related bylaws. Only 
trees specified in the scope of work were assessed. 
 

4) Beyond six months from the date of this report, the client must contact DHC to confirm its 
validity because site base plans and tree conditions may change beyond the original report’s 
scope. Additional site visits and report revisions may be required after this point to ensure 
report accuracy for the municipality’s development permit application process. Site visits and 
reporting required after the first submission are not included within the original proposal fee 
and will be charged to the client at an additional cost. 
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The client is responsible for: 
 

• Reviewing this report to understand and implement all tree risk, removal and protection 
requirements related to the project.  

• Understanding that we did not assess trees off the subject property and therefore cannot be 
held liable for actions you or your contractors may undertake in developing this property which 
may affect the trees on neighboring properties. 

• Obtaining a tree removal permit from the relevant municipal authority prior to any tree cutting. 
• Obtaining relevant permission from adjacent property owners before removing off-site trees 

and vegetation. 
• Obtaining a timber mark if logs are being transported offsite. 
• Ensuring the project is compliant with the tree permit conditions. 
• Constructing and maintaining tree protection fencing. 
• Ensuring an arborist is present onsite to supervise any works in or near tree protection zones. 
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1.0 Introduction 
1.1 Site Overview 

The subject area is comprised of the main PNE fair grounds including Playland, these areas are high use 
when the fair or playland is in operation. It is our understanding that the other activities are hosted on 
the grounds throughout the year.  
 
1.2 Proposed Land Use Changes 

At this time, it is our understanding that our study will be used in the planning of future renovations. 
Once plans for the renovations are issued, this office can review the plans to ensure trees will be 
retained and protected where possible and that trees can be safely retained.   
 
1.3 Report Objective 

This report has been based on the City of Vancouver Protection of Trees Bylaw No. 9958 and the City of 
Vancouver Street Tree Bylaw No. 5985, which protects any City trees. Refer to Bylaw 9958 for the 
complete definition of protected trees, summarized below as: 

• Trees with a stem diameter at breast height (DBH, measured at 1.4 m above grade) equal to or 
greater than 20 cm, measured for a single stem or the combined diameter of the two or three 
largest trunks or stems; 

• Replacement trees of any size; 
• All trees that are part of a hedge (counted as a group) if any single tree in the hedge has a stem 

diameter at breast height equal to or greater than 20 cm. 
 
Trees on adjacent properties with a tree protection zone that extends into the subject site have also 
been captured in the arborist report. 
 
This report outlines the existing condition of protected trees on and adjacent to the property, 
summarizes the proposed tree retention and removal, and suggests guidelines for protecting retained 
trees during the construction process. 
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Figure 1. The study area within Hastings Park and the PNE 
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2.0 Process and Methods 
Max Rathburn and Ian MacLachlan of DHC visited the site on November 1 – 9 2018 The following 
methods and standards are used throughout this report. 
 
2.1 Tree Inventory 

Trees on site and trees shared with adjacent properties were marked with a numbered tag and assessed 
for attributes including: species; height measured to the nearest meter; and, diameter at breast height 
(DBH) measured to the nearest centimeter at 1.4 m above grade. The general health and structural 
integrity of each tree was assessed visually and assigned to one of five categories: excellent; good; 
moderate; poor; or dying/dead. Descriptions of the health and structure rating criteria are given in 
Appendix 3. 
 
Tree retention value, categorized as high, medium, low, or nil, was assigned to each tree or group of 
trees based on their health and structure rating, and potential longevity in a developed environment. 
Descriptions of the retention value ratings are given in Appendix 4. Recommendations for tree retention 
or removal were determined by taking in to account a tree’s retention value rating, its location in 
relation to proposed building envelopes and development infrastructure. 
 
2.2 Tree Risk Assessment 

Tree risk assessments were completed following methods of the ISA Tree Risk Assessment Manual1 
published in 2013 by the International Society of Arboriculture, which is the current industry standard 
for assessing tree risk. This methodology assigns risk based on the likelihood of failure, the likelihood of 
impact and the severity of consequence if a failure occurs. Only on-site trees that had high or extreme 
risk ratings in their current condition and in context of their surrounding land use were identified and 
reported in section 3.2. Appendix 5 gives the likelihood and risk rating matrices used to categorize tree 
risk. DHC recommends that on-site trees be re-assessed for risk after the site conditions change (e.g. 
after damaging weather events, site disturbance from construction, creation of new targets during 
construction or in the final developed landscape). 
 
2.3 Tree Protection 

Tree protection zones were calculated for each tree according to the City of Vancouver Protection of 
Trees Bylaw 9958 requirements for minimum protection around a tree, but may be modified based on 
professional judgement of the project arborist to accommodate species specific tolerances and site 
specific growing conditions. 
 

                                                            
1 Dunster, J.A., Smiley, E.T., Matheny, N. and Lilly, S. (2013). Tree Risk Assessment Manual. International Society of 
Arboriculture. Champaign, Illinois. 
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3.0 Findings: Tree Inventory and Risk Assessment 

3.1 Tree Inventory 

The tree inventory is summarized in Table 1 and the complete tree inventory is given in Appendix 1. 

Trees On-site 

There were 347 trees inventoried within the study area, the majority of these trees are rated to be in 

moderate overall health and structural, (see Appendix 1 for individual tree inventory information). 

Of the Subject trees, 53 have good or excellent health and structure; they have high retention va lue and 

potential longevity in an urban landscape. These trees have high retent ion and amenity value and 

planning should try to accommodate t hese trees within the new landscape. A further 196 t rees have 

moderate health and structure and have medium retention value but may require remedial work to 

promote their health and structural integrity if retained. Most of the moderate rated trees have issues 

wit h t heir growing environments, such as compacted soils or encroaching hardscape, and these issues 

can be remediated to ensure the long-term viability of t he trees. There are 93 t rees that have poor 

health and st ructu re or are dying/ dead and these t rees have low retention value and in most cases 

removal and replacement is the most appropriate treatment to ensure longevity of t he landscape and 

public safety. 

Table 1: Summary of the Hastings Park-PNE tree inventory containing the number of trees categorized by 

retention value and the recommended number to be retained or removed. The complete tree inventory is given in 

Appendix 1. 

Alder (A. rubra) 8 7 15 

Poplar (P. bal. tri) 3 4 1 8 

Conifero us 

Cedar (T. occident alis) 9 5 14 

Cedar (T. plicat a) 1 16 7 1 25 

Cedrus (C. atlantica) 1 6 7 

Cedrus (C. deodara) 1 1 2 

Cypress (C. lawsoniana) 1 1 

Cypress (C. pisifera) 4 7 11 

Douglas-f ir (P. menziesii) 2 4 6 12 

Pine (P. nigra) 18 18 

Pine (P. sylvest ris) 2 7 9 

Redwood (S. giganteum) 4 4 8 

Spruce (P. sit chensis) 3 3 

Yew (T. baccata) 1 1 
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Deciduous/broad leaf 

Ash (Fraxinus sp.) 3 3 6 

Beech (F. sylvatica) 3 3 

Buckeye (Aesculus sp.) 3 1 1 1 6 

Cherry (P. emarginata) 1 1 

Cherry (P. serrulata) 5 1 6 

Cherry (Prunus sp.) 1 1 

Chestnut ( C. sativa) 1 1 

Dogwood (C. florida) 1 1 

Dogwood (C. nuttall ii) 1 1 

Hawthorn (Crataegus sp.) 4 2 6 

Hornbeam (C. betulus) 1 1 2 

Horsechestnut (A. hippocastanum) 1 1 

Laburnum (L. x watereri) 4 4 

Linden (Tilia sp.) 3 1 4 

Locust (G. triacanthos) 4 2 6 

Locust (R. pseudoacacia) 1 1 2 

London Plane (P. acerifolia) 9 1 10 

Maple (A. circinatum) 1 1 

Maple (A. macrophyllum) 1 5 17 3 26 

Maple (A. palmatum) 5 6 11 

Maple (A. platanoides) 4 4 2 10 

Maple (A. pseudoplatanus) 1 1 2 

Maple (A. rubrum) 3 2 7 12 

Maple (A. saccharinum) 2 2 4 

Maple (Acer sp.) 1 1 

Oak (Q. coccinea) 1 1 

Oak (Q. palustris) 15 1 16 

Oak (Q. robur) 2 2 

Oak (Q. rubra) 2 21 4 27 

Plane (P. x. acerifolia) 2 2 

Plum (P. cerasifera) 4 2 6 

Poplar (P. nigra) 3 3 6 

Poplar (P. tremuloides) 1 3 4 

Poplar (Populus sp.) 2 2 

Spindlewood (Euonymous sp.) 1 1 

Tulip tree (L. tu lipifera) 4 11 1 16 

Wil low (S. babylonica) 1 1 

Wil low (Sal ix sp.) 1 1 

Total 4 93 196 53 1 347 
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