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P a g e 1 

1  I N T R O D U C TI O N 
M r. Vi nil R e d d y , o n b e h alf of V a n c o u v e r F r as e r P o rt A ut h o rit y ( V F P A) , r et ai n e d W S P C a n a d a I n c. ( W S P) t o 

c o n d u ct a P h as e II E n vi r o n m e nt al Sit e Ass ess m e nt ( E S A)  wit hi n t h e p r o p os e d t r a ns p o rt ati o n i m p r o v e m e nt 

p r oj e ct  at  F r as e r S u rr e y P o rt L a n ds  i n S u rr e y , B C ( h e r ei n r ef e rr e d t o as “ Sit e ” o r “ S u bj e ct Sit e ”). T h e i nt r usi v e 

e n vi r o n m e nt al i n v esti g ati o n  w as c o n d u ct e d at t h e a r e a of p ot e nti al e n vi r o n m e nt al c o n c e r n ( A P E C) a n d  a r e as of 

e n vi r o n m e nt al c o n c e r n ( A E Cs) i d e ntifi e d d u ri n g t h e P h as e I E S A 1  c o m pl et e d b y W S P i n F e b r u a r y 2 0 2 1 .  

W e u n d e rst a n d t h at V F P A  r e q ui r es t his P h as e II E S A  f o r p r oj e ct a n d e n vi r o n m e nt al ( P E R) r e vi e w p ri o r t o t h e 

c o nst r u cti o n a cti viti es ass o ci at e d wit h t h e r o a d i m p r o v e m e nts at F r as e r S u rr e y P o rt L a n ds . W e als o u n d e rst a n d 

t h at t his r e p o rt is n ot b ei n g s u b mitt e d t o t h e Mi nist r y of E n vi r o n m e nt a n d Cli m at e C h a n g e St r at e g y ( B C E N V ) f o r 

t h e p u r p os es of o bt ai ni n g a l eg al i nst r u m e nt, s u c h as a C e rtif i c at e of C o m pli a n c e o r A p p r o v al-I n-P ri n ci pl e . T his 

r e p o rt d es c ri b es t h e w or k ass o ci at e d wit h t h e s u bs u rf a c e i n v esti g ati o ns a n d W S P’s fi n di n gs.  

1.1 B A C K G R O U N D  

F r o m a  r e vi e w of t h e hist ori c al r e c or ds, p r e vi o us e n vi r o n m e nt al i n v est i g ati o n r e p o rts, Sit e w al kt h r o u g h n ot es 

a n d i nt e r vi e w i nf o r m ati o n c oll e ct e d d u ri n g t h e P h as e I E S A , W S P w as a bl e t o est a blis h t h at S u rr e y F r as e r P o rt 

L a n ds a r e a w as fill e d a n d d e v el o p e d f o r c o m m e r ci al a n d i n d ust ri al a cti viti es i n t h e 1 9 6 0s. V a ri o us c o m m e r c i al 

a n d i n d ust ri al a cti viti es o c c u pi e d t h e Sit e a n d a dj oi ni n g p r o p e rti es, s o m e of w hi c h w e r e  ass o ci at e d wit h st o r a g e 

a n d h a n dli n g of l a r g e q u a ntiti es of c h e mi c als, f u el o r h a z a r d o us w ast e . B as e d o n t h e hist o ri c al i nf o r m ati o n 

r e vi e w, o n e A P E C a n d t w o A E Cs w e r e i d e ntifi e d at t h e p r o p os e d t r a ns p o rt ati o n i m p r o v e m e nts l o c ati o ns. A 

s u m m a r y of t h e i d e ntifi e d A E Cs a n d A P E C a n d ass o ci at e d P C O Cs i n s oil, v a p o u r a n d g r o u n d w at e r is p r o vi d e d i n 

t h e f oll o wi n g t a bl e.  

T a bl e 1 -1  S u m m a r y o f I d e n ti fi e d A P E C a n d P C O C s  

A E C/ A P E C 

N O.  

A E C/ A P E C 

D E S C RI P TI O N  

R E G U L A T E D* 

C O C S/ P C O C S I N 

S OI L  

R E G U L A T E D* 

P C O C S I N V A P O U R  

R E G U L A T E D* 

C O C S/ P C O C S I N 

G R O U N D W A T E R  

A P E C #1 ** 

( On -si t e)  

A s e c ti o n of Ti m b erl a n d 

R o a d a dj a c e nt t o 1 0 61 9 

Ti m b erl a n d R o a d  ( b a s e d 

o n hi st ori c al a n d c urr e nt 

a c ti vi ti e s a n d pr e vi o u s 

e n vir o n m e nt al 

i n v e sti g a ti o n s a n d B C 

Si t e R e gi str y ( Sit e I D s 

P C O C s:  B T E X, F1  - F 4, 

V O C s, P A H s, 

p h e n ol s a n d m e t al s  

P C O C s:  B T E X, F1, F 2, 

tri m e t h yl b e n z e n e s, 

n a p h t h al e n e, a n d 

str ai g h t -c h ai n al k a n e 

c o m p o u n d s.  

P C O C s:  B T E X, F1  F 4 , 

V O C s, P A H s, p h e n ol s 

a n d m e t al s  ( ar s e ni c 

a n d s o di u m).  

 

 

                                                        

 

1  P h as e I E S A, F r as e r S u r r e y P o rt L a n ds –  T r a ns p o rt ati o n I m p r o v e m e nts, S u r r e y, Britis h C ol u m bi a . P r e p a r e d f o r 
V F P A b y W S P.   D at e d F e b r u a r y 4, 2 0 2 1 ( Fil e N o.: 2 0 M -0 0 7 5 8 -0 0).   
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P a g e 2  

A E C/ A P E C 

N O.  

A E C/ A P E C 

D E S C RI P TI O N  

R E G U L A T E D* 

C O C S/ P C O C S I N 

S OI L  

R E G U L A T E D* 

P C O C S I N V A P O U R  

R E G U L A T E D* 

C O C S/ P C O C S I N 

G R O U N D W A T E R  

1 6 71 9 –  A cr o s s fr o m 1 0 61 9 

Ti m b erl a n d R o a d a n d 

2 3 211 –  S urr o u n d s 

Ti m b erl a n d R o a d) .   

A E C # 2  

( O n-si t e)  

1 0 4 4 0 Ti m b erl a n d R o a d –  

d u e t o f or m er o p er a ti o n s 

of C T L S t e el a n d b a s e d 

o n pr e vi o u s 

e n vir o n m e nt al 

i n v e sti g a ti o n s. 

C O C s:  c hr o mi u m, 

c o p p er a n d ni c k el, 

L E P H a n d F 2 ( b a s e d 

o n S L R’ s P h a s e II 

E S A, 2 011)  

P C O C s:  B T E X, F1, F 2, 

tri m e t h yl b e n z e n e s, 

n a p h t h al e n e, a n d 

str ai g h t -c h ai n al k a n e 

c o m p o u n d s.  

C O C s:  Di s s ol v e d ir o n 

( p o s si bl y el e v a t e d 

n a t ur al b a c k gr o u n d 

c o n c e ntr a ti o n)  

A E C # 3  

( O n-si t e)  

1 0 5 2 0 Ti m b erl a n d R o a d – 

d u e t o hi st ori c al a n d 

c urr e nt a c ti vi ti e s 

( C h e m e tr o n R ail w a y 

Pr o d u c t s a n d C P Y ar d) 

a n d pr e vi o u s 

e n vir o n m e nt al 

i n v e sti g a ti o n ( S t a g e 2 P SI, 

S N C L a v ali n 

E n vir o n m e nt, 2 01 3)  

C O C s:  ar s e ni c, 

c hr o mi u m, c o p p er, 

p h e n a nt hr e n e.  

P C O C s:  B T E X, F1, F 2, 

tri m e t h yl b e n z e n e s, 

n a p h t h al e n e, a n d 

str ai g h t -c h ai n al k a n e 

c o m p o u n d s.  

C O C s:  ar s e ni c, c o b al t, 

c a d mi u m.  

Ir o n a n d m a n g a n e s e 

–  p o s si bl y el e v a t e d 

n a t ur al b a c k gr o u n d 

c o n c e ntr a ti o n s.  

N ot e s:  
 
* R e g ul at e d b y F e d e r al G o v e r n m e nt  
B T E X   B e n z e n e, t ol u e n e, et h yl b e n z e n e, a n d x yl e n e  
F 1    F r a cti o n # 1: n o r m al str ai g ht -c h ai n h y d r o c a r b o n ( n C) b oili n g p oi nt r a n g es n C 6 t o n C 1 0  
F 2    F r a cti o n # 2: n o r m al str ai g ht -c h ai n h y d r o c a r b o n ( n C) b oili n g  p oi nt r a n g es > n C 1 0 t o n C 1 6  
F 3    F r a cti o n # 3: n o r m al str ai g ht -c h ai n h y d r o c a r b o n ( n C) b oili n g p oi nt r a n g es > n C 1 6 t o n C 3 4  
F 4    F r a cti o n # 2: n o r m al str ai g ht -c h ai n h y d r o c a r b o n ( n C) b oili n g p oi nt r a n g es > n C 3 4 t o n C 3 5 +  
P A Hs   P ol y c y cli c ar o m ati c h y d r o c a r b o ns  
V O Cs   V ol atil e o r g a ni c c o m p o u n ds  
 
* *  B as e d o n t h e i nf o r m ati o n p r o vi d e d b y t h e Cli e nt,  a N oti c e of A ct u al o r P ot e nti al Mi g r ati o n of c o nt a mi n a nts iss u e d f o r 1 0 6 1 9 

Ti m b e rl a n d R o a d w as p e rti n e nt t o diss ol v e d ars e ni c a n d s o di u m e x c e e d a n c e s of d ri n ki n g w at er st a n d ar ds at t h e s o ut h w est p o rti o n 
of t h e l ot. A d diti o n al i nf o r m ati o n is r e q ui r e d t o ass ess p ot e nti al ris k t o t h e e n vi r o n m e nt al c o n diti o ns of t h e Sit e.  

 

W S P r e c o m m e n d e d t o c o n d u ct a n i nt r usi v e fi el d i n v esti g ati o n wit hi n t w o A E Cs a n d A P E C p ri o r t o p r o p os e d 

t r a ns po rt ati o n i m p r o v e m e nt c o nst r u cti o n a cti viti es t o ass ess t h e q u alit y of e n vi r o n m e nt al m e di a (s oil, 

g r o u n d w at e r a n d s oil v a p o u r) a n d t o m a k e r e c o m m e n d ati o ns o n c o nt a mi n at e d s oil (if a n y) dis p os al.  
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2  P H A S E II E S A  P R O C E D U R E  

2.1  O B J E C TI V E  

T h e o bj e cti v e of t h e P h as e II E S A w as  t o ass ess t h e p r es e n c e or a bs e n c e of s oil , s oil v a p o u r a n d g r o u n d w at e r 
c o nt a mi n ati o n at t h e Sit e d u e t o t h e i d e ntifi e d P C O Cs / C o Cs  wit hi n t h e  A P E C / A E Cs . T h e i n v esti g ati o n w as 
c o n d u ct e d i n g e n e r al a c c or d a n c e wit h t h e C a n a di a n St a n d a r ds Ass o ci ati o n g ui d a n c e d o c u m e nts C A N / C S A -
Z 7 6 9 -0 0 ( R 2 0 1 3) a n d C C M E G ui d a n c e M a n u al f o r E n vi r o n m e nt al Sit e C h a r a ct e ri z ati o n i n S u p p o rt of 
E n vi r o n m e nt al a n d H u m a n H e alt h Ris k Ass ess m e nt  ( 2 0 1 6). 

2. 2  S C O P E O F W O R K  

W S P’s s c o p e of w or k f o r c o n d u cti n g  P h as e II E S A  w as  as f oll o ws:  

 

1  C o m pl et e a B C O n e C all a n d r et ai n  t h e s e r vi c es of a pri v at e utilit y l o c at o r p ri o r t o c o m m e n ci n g a n y 
i nt r usi v e i n v esti g ati o ns at t h e Sit e. 
 

2  R et ai n t h e s e r vi c es of a h y d r o -v a c u u m t r u c k t o e x c a v at e t o p 1. 5 m of s oil f r o m all b o r e h ol es t o a v oi d 
p ot e nti al utilit y st ri k e.  

 
3  R et ai n t h e s e r vi c es of a d rilli n g c o nt r a ct o r f o r t h e c o m pl eti o n of si x b o r e h ol es wit h a t r u c k m o u nt e d a u g e r 

d rill ri g t o a m a xi m u m d e pt h of a p p r o xi m at el y 4. 6  m b el o w g r a d e. T h r e e  g r o u n d w at e r m o nit o ri n g w ells 
w e r e  i nst all e d at t h e A P E C/ A E C s i d e ntifi e d d u ri n g t h e P h as e I E S A. T h r e e b o r e h ol es w e r e p r o p os e d t o b e 
c o m pl et e d as s oil -v a p o u r pr o b e s. T w o  b o r e h ol es w e r e  c o m pl et e d as s oil -v a p o u r p r o b es  at A P E C # 1 a n d A E C 
# 2 .  
 

4  C oll e ct s oil s a m pl es f r o m e a c h of t h e b o r e h ol e l o c ati o ns at diff e r e nt d e pt hs d e p e n di n g u p o n t h e 
e n c o u nt e r e d st r ati g r a p h y f o r p ot e nti al l a b o r at o r y a n al ys es of P C O Cs.  
 

5  L o g t h e e n c o u nt e r e d s oil str ati g r a p h y at all of t h e b o r e h ol e l o c ati o ns.  
 

6  D e v el o p t h e i nst all e d m o nit o ri n g w ells usi n g W at e rr a ™ t u bi n g a n d  f o ot v al v es or a d e di c at e d b ail e r 
f oll o wi n g i nst all ati o n. 
 

7  C o m pl et e s a m pli n g of g r o u n d w at e r at l e ast 2 4 h rs f oll o wi n g t h e w ell d e v el o p m e nt, f r o m t h e i nst all e d 
m o nit o ri n g w ells f o r t h e a n al ys es of P C O Cs.  
 

8  C o m pl et e l e a k a n d fl o w t ests p ri o r t o s oil v a p o u r s a m pli n g. C oll e ct s oil v a p o u r s a m pl es usi n g t h e r m al 
d es o r pti o n t u b es a n d l o w fl o w p u m p c alli b r at e d b y a n e n vi r o n m e nt al l a b o r at o r y.  
 

9  C o m pl et e a h o ri z o nt al a n d v e rti c al s u r v e y s  of t h e m o nit o ri n g w ell l o c ati o ns usi n g fi el d s u r v e y e q ui p m e nt 
t o d et e r mi n e g r o u n dw at e r fl o w di r e cti o n.  
 



 

 

P h a s e II E n vir o n m e n t al Si t e A s s e s s m e nt  
Fr a s er S urr e y P o r t L a n d s  
Pr oj e c t N o.  2 0 M -0 0 7 5 8 -0 0  
V F P A  

W S P  
F e br u ar y 2 0 21   

P a g e 4  

1 0  S u b mit s oil , s oil v a p o u r a n d g r o u n d w at e r s a m pl es c oll e ct e d f r o m t his i n v esti g ati o n p r o g r a m t o a n 
a n al yti c al l a b o r at o r y a c c r e dit e d b y ‘ C a n a di a n Ass o ci ati o n f o r L a b o r at o r y A c c r e dit ati o n ’, w hi c h h as B C 
Mi nist r y of E n vi r o n m e nt a n d Cli m at e C h a n g e St r at e g y r e c o g ni z e d p r o c e d u r es f o r l a b o r at o r y a n al ys es.  
 

1 1  C o m p a r e t h e a n al yti c al r es ults t o t h e a p pli c a bl e st a n d a r ds.  
 

1 2  P r e p a r e a r e p o rt s u m m a ri zi n g t h e Sit e a cti viti es, m et h o d ol o g y a n d r es ults of t h e P h as e II E S A a n d 
c o m p a ri n g t h e r es ults  t o a p pli c a bl e C C M E a n d B C C S R st a n d a r ds u p o n c o m pl eti o n of t h e i n v esti g ati o n 
p r o g r a m.  

W S P c o m pl et e d t h e p r o p os e d  s c o p e of w o r k  wit h t h e e x c e pti o n of o n e s oil p r o b e i nst all ati o n wit hi n A E C # 3 . D u e 

t o t h e s h all o w g r o u n d w at er l e v el i n t h e b o r e h ol e ( 0. 7 m b el o w sit e g r a d e) a n d u n p a v e d s u rf a c e, t h e r e w as a 

c o n c e r n t h at t h e s oil v a p o u r s a m pl e m a y n ot b e r e p r es e nt ati v e as a r es ult of  s h o rt ci r c uit i n g of a m bi e nt air 

u n d e r g r o u n d.  

2. 3  R E G U L A T O R Y F R A M E W O R K  

I n Britis h C ol u m bi a, P h as e  II E S A is c o n d u ct e d t o m e et t h e r e q ui r e m e nts of t h e c u r r e ntl y a p pli c a bl e p r o vi n ci al 
E M A a n d t h e C S R  a n d C S A St a n d a r d C A N / C S A -Z 7 6 9 -0 0 ( R 2 0 1 3) . D et ail e d b a c k g r o u n d o n t h e R e g ul at o r y 
F r a m e w o r k a n d Ass ess m e nt St a n d a r ds is i n cl u d e d i n A p p e n di x F  a n d S e cti o n 4 of t h e r e p o rt .  
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3  SI T E D E S C RI P TI O N  
As r e q ui r e d b y t h e C S A St a n d a r d C A N / C S A -Z 7 6 9 -0 0 ( R 2 0 1 3) , t h e Sit e’s l e g al i nf or m ati o n is p r o vi d e d b el o w: 

T a bl e 3 -1  S u m m a r y o f Si t e I n f o r m a ti o n  

Ci vi c A d d r e s s  1 0 6 1 9 

Ti m b e rl a n d 

R o a d  

1 0 6 1 0 a n d 

1 0 6 5 0 

Ti m b e rl a n d 

R o a d  

1 0 5 5 0 

Ti m b e rl a n d 

R o a d ( ci vi c 

a d d r e s s e s 

1 1 4 4 0 & 1 0 5 2 0 

Ti m b e rl a n d 

R o a d  

1 1 0 1 5 El e v a t o r 

R o a d  

1 1 0 1 5 El e v a t o r 

R o a d  

9 8 1 5 R o b s o n 

R o a d  

C u r r e n t L e g al 

D e s c ri p ti o n  

L O T 3 Di s tri c t 

L o t s 1 0 Pl a n 

E P P 8 3 3 8 6 

N W D 

B C A G R O U P 2 

& D L11  

L O T 1 DI S T RI C T 

L O T 9, 1 0 a n d 11 

P L A N B C P 31 3 5 6 

N W D 

B C A G R O U P 2  

L O T 1 DI S T RI C T 

L O T 1 2 a n d 1 3 

P L A N G R O U P 2 

A N D O F T H E 

B E D O F T H E 

F R A S E R RI V E R 

N W D P L A N 

L M P 2 9 31 8  

L O T 2 DI S T RI C T  

L O T 1 4 G R O U P 

2 A N D O F T H E 

B E D O F T H E 

F R A S E R RI V E R 

N W D P L A N 

L M P 2 9 31 8  

L O T 3 S E C TI O N 

3 4 A N D 3 5 

B L O C K 5 

N O R T H R A N G E 

3 W E S T N W D 

P L A N 

L M P 2 9 31 8  

L O T 5 S E C TI O N 

3 4 A N D 3 5 

B L O C K 5 

N O R T H R A N G E 

3 W E S T N W D 

P L A N 

L M P 2 9 31 8  

P a r c el I d e n ti fi e r 

( PI D) 

0 3 0 -6 4 3 -8 6 4  0 2 7 -1 3 2-1 4 5 a n d 

0 0 6 -1 7 3-5 2 7  

0 2 3 -51 2 -51 2  

 

 

0 2 3 -51 2 -5 21  0 2 3 -51 2 -5 3 9  0 2 3 -51 2 -5 5 5  

C u r r e n t Ti tl e 

H ol d e r  

S o ut h er n 

R ail w a y of 

V a n c o u v er 

I sl a n d Li mit e d, 

I n c. N o. 

B C11 4 6 7 5 8  

H er M aj e st y T h e 

Q u e e n I n Ri g h t 

of C a n a d a a s 

R e pr e s e n t e d b y 

T h e Mi ni s t er of 

Tr a n s p ort, C/ O 

T h e Fr a s er R i v er 

P ort A ut h ori t y  

Fr a s er Ri v er 

H ar b o ur 

C o m mi s si o n  

Fr a s er Ri v er 

H ar b o ur 

C o m mi s si o n  

T h e Cr o w n i n 

Ri g h t of 

C a n a d a C/ O 

T h e Fr a s er 

Ri v er H ar b o ur 

C o m mi s si o n  

Fr a s er Ri v er 

H ar b o ur 

C o m mi s si o n  

C u r r e n t 

O c c u p a n t  

M ai nl a n d S a n d 

& Gr a v el Lt d.  

W e s tr a n 

I n t er m o d al L t d. 

C P R ail, I D C 

Di s tri b uti o n 

S er vi c e s a n d 

W e s tr a n 

I n t er m o d al L t d.  

I D C 

Di s tri b uti o n 

S er vi c e s  

D P W orl d  C a n W el 

B uil di n g 

M a t eri al s 

Gr o u p Lt d. / 

W e s t er n 

Cl e a n w o o d 

Pr e s er v er s L t d.  

W a t e r c o u r s e 2  Di t c h –  9 3 m i n 

l e n g t h; 

s e n si ti vit y - B  

Di t c h –  1 5 8 m i n 

l e n g t h, 

S e n si ti vit y - C  

Di t c h al o n g 

Ti m b erl a n d 

R o a d –  

S e n si ti vit y B  

Di t c h –  8 m, 

S e n si ti vit y B  

S h a d o w Br o o k 

–  8 5 m, 

S e n si ti vit y A; 

s e v er al di t c h e s 

–  S e n si ti vit y A 

a n d C  

S h a d o w Br o o k 

–  8 5 m, 

S e n si ti vit y A; 

s e v er al di t c h e s 

–  S e n si ti vit y A 

a n d C  

C o o r di n a t e s  N 4 9 o  11’ 1 2. 0 6 ”/ W1 2 2 o  5 4’ 5 0. 7 0” ( a t a p pr o xi m at el y t h e c e n tr e of t h e Si t e)   

Z o ni n g  I n d u stri al L a n d 

 

                                                        

 
2   B a s e d o n t h e i nf or m ati o n pr o vi d e d i n t h e Cit y of S urr e y GI S C O S M O S, O ct o b er 2 0 2 0.  
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N ot e s:   

G e n e r al G ui d a n c e t o C o nst r u cti o n O v e r o r N e a r W at e r c o u rs es, t h e Cit y of S u r r e y E n gi n e e ri n g D e p a rt m e nt d es c ri b es 

s e nsiti vit y cl ass es a s f oll o ws:  

Cl ass A –  I n di c at e y e a r -r o u n d  p r es e n c e of fi s h  

Cl ass B –  Pr o vi d e v al u a bl e f o o d a n d n ut ri e nt s t o d o w nst r e a m fi s h e ri es w at e r c o u rs es b ut d o n ot s u p p o rt s al m o n o r 

r e gi o n all y si g nifi c a nt fi s h. T h e y a r e c o n si d er e d fi s h h a bit at.  

Cl ass C –  T y pi c all y dit c h es wit h i nsi g nifi c a nt f o o d a n d n ut ri e nt i n p ut a n d d o n ot s u p p o rt fi s h. 

T h e Sit e is d esi g n e d as a r o a d w a y ali g n m e nt, i rr e g ul a r i n s h a p e a n d a p p r o xi m at el y 2. 5 k m i n l e n gt h. 

A p p r o xi m at el y 7 0 % of t h e Sit e is c u r r e ntl y us e d as a r o a d w a y ( Ti m b e rl a n d R o a d a n d R o bs o n R o a d) , a n d t h e 

r e m ai n d e r of t h e Sit e (t h e c o rri d o r) is c u r r e ntl y o c c u pi e d b y s e v e r al c o m m e r ci al a n d i n d ust ri al a cti viti es. P h as e 

II E S A f o c us e d o n i nt r usi v e i n v esti g ati o n wit hi n t w o l ots hi g hli g ht e d i n g r e y i n t h e a b o v e t a bl e as t h e A P E C a n d 

A E Cs f all wit hi n t h es e t w o l e g al l ots.  

T h e  Sit e l a y o ut is d e pi ct e d o n Fi g u r e 2 , A p p e n di x A .  
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4  A P P LI C A B L E S T A N D A R D S  
At t h e ti m e of p r e p a r ati o n of t his r e p o rt, t h e Sit e w as  us e d f o r i n d ust ri al p u r p os es ( r o a d w a y) a n d / o r w as 

p r o p os e d t o b e d e v el o p e d wit h a r o a d a n d w as l o c at e d o n F e d e r al L a n d.  As s u c h, t h e f oll o wi n g 

st a n d a r ds / g ui d eli n es w o ul d a p pl y t o t h e Sit e:  

S OI L  

F e d e r al S t a n d a r d s:  

—  C a n a di a n C o u n cil of Mi nist e rs of t h e E n vi r o n m e nt ( C C M E)  S oil Q u alit y G ui d eli n es f o r t h e P r ot e cti o n of 
E n vi r o n m e nt a n d H u m a n H e alt h , 1 9 9 9 

—  C a n a d a -Wi d e St a n d a r ds f or P et r ol e u m H y d r o c ar b o ns ( P H C) i n S oil, 2 0 0 8  - f o r c o a rs e s oil 

P r o vi n ci al St a n d a r d s a r e p r o vi d e d a s g ui d a n c e a n d a r e a p pli c a bl e f o r s oil  i nt e n d e d t o b e di s p o s e d off-
sit e, wit hi n p r o vi n ci al l a n d:  

C S R I L st a n d a r ds - Sit e S p e cifi c f a ct o rs i n cl u d e:  

o  I nt a k e of c o nt a mi n at e d s oil –  a p pli c a bl e t o all sit es i n B C;  

o  T o xi cit y t o s oil i n v e rt e b r at es a n d pl a nts –  a p pli c a bl e t o all sit es i n B C;  

o  G r o u n d w at e r us e d f o r d ri n ki n g w at e r –  a p pli c a bl e t o all sit es i n B C, u nl ess t h e u n d e rl yi n g a q uif e rs’ 
h y d r a uli c c o n d u cti vit y, q u alit y a n d / or yi el d p r o v es t h at it is n ot c a p a bl e of b ei n g a d ri n ki n g w at e r 
s o u r c e; a n d 

o  G r o u n d w at e r fl o w t o s u rf a c e w at e r us e d b y f r es h w at er a n d m a ri n e a q u ati c lif e, si n c e F r as e r Ri v e r 
a n d ot h e r s u rf a c e w at e r b o di es ar e p r es e nt wit hi n 5 0 0 m r a di us f r o m t h e Sit e.  

G R O U N D W A T E R  

F e d e r al S t a n d a r d s:  

—  C a n a di a n W at e r Q u alit y G ui d eli n es f o r t h e P r ot e cti o n of A q u ati c Lif e (f r es h w at e r a n d m a ri n e l if e)3 .   

—  * F e d e r al I nt e ri m G r o u n d w at e r Q u alit y G ui d eli n es f o r F e d e r al C o nt a mi n at e d Sit es 4  - Ti e r 1 I n d ust ri al L a n d 
Us e a n d p at h w a y s p e cifi c Ti e r 2 c o n diti o ns i n cl u di n g:  

o  I n h al ati o n –  b as e d o n s oil t y p e ( c o a rs e or fi n e);  

o  S oil or g a nis ms, di r e ct c o nt a ct wit h c o nt a mi n at e d g r o u n d w at e r;  

o  G r o u n d w at e r t r a ns p o rt t o s u rf a c e w at e r at l e ast 1 0 m f r o m t h e c o nt a mi n ati o n a n d s u bs e q u e nt 
i n g esti o n b y wil dlif e. 

- G ui d eli n es f o r C a n a di a n D ri n ki n g W at e r Q u alit y ( H e alt h C a n a d a , S e pt e m b e r 2 0 2 0) 5 . 

                                                        

 
3   All v al u es t o b e m ulti pli e d b y a n ass u m e d 1 0 x dil uti o n f a ct o r f or t h e g r o u n d w at e r e nt e ri n g s u rf a c e w at e r b o d y.  F or c o nt a mi n at e d 

g r o u n d w at e r wit hi n 1 0 m of a s u rf a c e w at e r b o d y, t h e C a n a di a n W at e r Q u alit y G ui d eli n es f o r t h e Pr ot e cti o n of A q u ati c Lif e s h o u l d b e 
a p pli e d di r e ctl y.  

4   F e d e r al C o nt a mi n at e d Sit e s A cti o n Pl a n ( F C S A P), G ui d a n c e D o c u m e nt o n F e d e r al I nt e ri m G r o u n d w at e r Q u alit y G ui d eli n es f o r F e d e r al 
C o nt a mi n at e d Sit e s, N o v e m b e r 2 0 1 2 ( U p d at e of t h e M a y 2 0 1 0 v e rsi o n).  

5   A p pli e d t o gr o u n d w at e r t h at is us e d as a p ot a bl e w at e r s o ur c e o r t o g r o u n d w at e r d efi n e d as a p ot e nti al p ot a bl e w at e r s o ur c e b y t h e 
p r o vi n c e or ot h e r a g e n c y wit h j uris di cti o n o v e r d ri n ki n g w at e r iss u es.  
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N ot e: * F e d e r al I nt e ri m G r o u n d w at e r Q u alit y G ui d eli n es t h at ar e pr ot e cti v e of a q u ati c h a bit at ass u m e t r a ns p o rt of c o nt a mi n a nts t h r o u g h 
u n c o ns oli d at e d s oils. If t r a ns p o rt o c c urs i n v er y c o ars e t e xt u r e d s oils ( w h e r e m e di a n p arti cl e di a m et e r is gr e at e r t h a n 7 5 u m)  o r 
f r a ct u r e d b e d r o c k, t h e n t h e CE Q G f o r t h e P r ot e cti o n of A q u ati c Lif e s h o ul d b e a p pli e d. M o r e d et ail e d s oil t y p e ass ess m e nt s h o ul d b e 
c o n d u ct e d f o r t h e Sit e t o d et e r mi n e t r u e a p pli c a bilit y of t h e st a n d ar ds f o r g r o u n d w at e r.   

 

P r o vi n ci al St a n d a r d s:  

—  C S R D ri n ki n g W at e r ( D W) - a p pli c a bl e t o  all sit es i n B C, u nl e ss t h e u n d erl yi n g a q uif e rs’ h y d r a uli c c o n d u cti vit y, q u alit y 
a n d / o r yi el d p r o v es t h at it is n ot c a p a bl e of b ei n g a d ri n ki n g w at e r s o u r c e;  

—  C S R F r es h w at e r a n d M a ri n e A q u ati c Lif e ( A W -m & f); a n d 

—  C S R Gr o u n d w at e r st a n d a r ds f o r E P H w 1 0 -1 9  a n d V H w 6 -1 0 a p pl y t o all sit es i r r es p e cti v e of w at e r us es.  

S OI L V A P O U R  

F e d e r al S t a n d a r d s:  

—  F e d er al C o nt a mi n at e d Sit e Ris k Ass ess m e nt i n C a n a d a, P a rt VII: G ui d a n c e f o r S oil V a p o u r I nt r usi o n Ass ess m e nt at 
C o nt a mi n at e d Sit es.  

P r o vi n ci al St a n d a r d s:  

—  C S R I n d ust ri al L a n d Us e  

F o r s oil cl assifi c ati o n / dis p os al p u r p os es, t h e B C H a z a r d o u s W ast e R e g ul ati o n ( H W R) st a n d a r ds / c rit e ri a als o a p pl y t o t h e Sit e.    



 

 

P h a s e II E n vir o n m e n t al Si t e A s s e s s m e nt  
Fr a s er S urr e y P o r t L a n d s  
Pr oj e c t N o.  2 0 M -0 0 7 5 8 -0 0  
V F P A  

W S P  
F e br u ar y 2 0 21   

P a g e 9  

5  I N V E S TI G A TI O N S C H E D UL E & 

M E T H O D O L O G Y  

5.1  N A MI N G C O N V E N TI O N S  

W S P d e v el o p e d a b o r e h ol e s a m pl e n a mi n g c o n v e nti o n as f oll o ws:  

T a bl e 5 -1  N a mi n g C o n v e n ti o n s  

B o r e h ol e N a m e  D e s c ri p ti o n  

2 0 -B H/ M W #  

2 0 : Y e ar b or e h ol e w a s drill e d 

B H: i n di c a t e d a b or e h ol e drill e d  
M W: I n di c a t e s a m o ni t ori n g w ell i n st all e d  

#: s e q u e n ti al n u m b er of b or e h ol e drill e d  

If a s a m pl e is c oll e ct e d f r o m a b o r e h ol e , t h e f oll o wi n g s a m pl e n a m e is us e d: 

2 0 -M W 2 @ 0. 2 m  - s a m pl e c oll e ct e d  f r o m m o nit o ri n g w ell  # 2  at a d e pt h of 0. 2 m b el o w sit e g r a d e . 

If a g r o u n d w at e r s a m pl e is c oll e ct e d f r o m a m o nit o ri n g w ell, t h e f oll o wi n g s a m pl e n a m e is us e d:  

2 0 -M W 2 –  s a m pl e is c oll e ct e d f r o m m o nit o ri n g w ell # 2.  

5. 2  D RI L LI N G  A N D  S OI L S A M P LI N G  

All b o r e h ol es w e r e e x c a v at e d usi n g a h y d r o -v a c u u m tr u c k t o 1. 8 m b el o w sit e g r a d e. A s oli d st e m a u g e r  d rill  ri g 
w as  e m pl o y e d  t o c o m pl et e t h e b o r e h ol es  f o r t his i n v esti g ati o n. D u ri n g d rilli n g, a u g e r fli g hts w e r e  a d v a n c e d i n 
a p p r o xi m at el y 1. 5 m l e n gt hs t o all o w f o r s a m pli n g a n d vis u al l o g gi n g of s oil c o n diti o ns. S oil l o g gi n g w as  
c o n d u ct e d b y vis u all y o bs er vi n g s oil c o n diti o ns w h e n t h e a u g e r fli g hts w e r e  r e m o v e d f r o m t h e b o r e h ol es 
d u ri n g d rilli n g. G r a b s oil s a m pl es w e r e  c oll e ct e d f r o m t h e a u g e r fli g hts a n d i m m e di at el y t r a nsf e rr e d i nt o 
l a b o r at o r y-s u p pli e d p r e -cl e a n e d j a rs.  

T h e l a b o r at o r y -s u p pli e d p r e -cl e a n e d gl ass j a rs h a d  T efl o n li ds. I n d eli bl e m a r k e rs w e r e  us e d f o r m a r ki n g t h e li ds 
a n d t h e s oil j a rs wit h t h e a p p r o p ri at e s a m pl e i d e ntifi c ati o n n u m b e r or r ef e r e n c e. W S P’s fi el d e n gi n e e r  us e d  n e w 
nit ril e p o w d e r -f r e e gl o v es b ef o r e t h e c o ll e ctio n of  e a c h s oil s a m pl e. S oil s a m pl es w e r e  als o t r a nsf e rr e d i nt o 
pl asti c b a gs a n d w e r e  all o w e d t o e q uili b r at e wit h t h e a m bi e nt t e m p e r at u r e aft er w hi c h t h e fi el d e n gi n e e r 
m o nit o r e d  t h e s oil g as i n t h e pl asti c b a gs usi n g a P h ot oi o ni z ati o n D et e ct o r ( PI D)  Mi ni R A E 3 0 0 0 T M . T h e PI D  w as  
r e nt e d f r o m Pi n e E n vi r o n m e nt al C a n a d a L L C  of B u r n a b y, B C ( Pi n e) . H e a ds p a c e v a p o u r r e a di n gs f o r s oil s a m pl es 
w e r e  r e c or d e d i n t h e fi el d n ot es. C o nsi d e r ati o ns f o r s el e cti o n of s oil s a m pl es f o r l a b o r at o r y a n al ys es w e r e  fi el d 
i n di cati o ns of p ot e nti al c o nt a mi n ati o n s u c h as h e a ds p a c e r e a di n gs, s us p e ct st ai ni n g, o d o u r, s oil st r ati g r a p hi c 
l a y e r, l o c ati o n of t h e s oil s a m pl e wit h r es p e ct t o t h e w at e r t a bl e a n d t h e p ot e nti al f o r c o nt a mi n ati o n i n 
diff e r e nt l a y e rs. S oil s a m pl es w e r e  s u b mitt e d t o A L S E n vi r o n m e nt al  i n B u r n a b y , B C, f o r l a b o r at o r y a n al ys es of 
P C O Cs / C O Cs . 
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5. 3  M O NI T O RI N G W E L L I N S T A L L A TI O N  

M o nit o ri n g w ells w e r e c o nst r u ct e d i nsi d e h oll o w -st e m a u g e r fli g hts wit h of 2 ” ( 5 1 m m) sl ott e d a n d s oli d P V C 
pi p es. T h e sl ott e d pi p e w as us e d i n t h e s c r e e n e d p o rti o n of t h e m o nit o ri n g w ell i n t h e vi ci nit y of t h e 
g r o u n d w at e r t a bl e. B e nt o nit e s e als w e r e i nst all e d b et w e e n a p p r o xi m at el y 0. 3 m a b o v e t h e s c r e e n t o t h e s u rf a c e. 
T h es e s e als s e r v e d t o p r o vi d e a s u rf a c e s e al a n d h y d r a uli c all y is ol at e t h e s c r e e n. S ili c a s a n d w as us e d t o fill t h e 
s c r e e n e d p o rti o n of t h e w ell. M o nit o ri n g w ells w e r e c o m pl et e d wit h fl us h t o g r a d e r o a d b o x es a n d e n c as e d i n 
c o n c r et e i n or d e r t o p r ot e ct t h e P V C m o nit o ri n g w ell c asi n gs.  

5. 4  D E V E L O P M E N T & P U R GI N G O F M O NI T O RI N G W E L L S  

T h e w ells w e r e d e v el o p e d b y r e m o vi n g a mi ni m u m of fi v e c asi n g v ol u m es of w at e r usi n g a W at e rr a T M  f o ot v al v e 
a n d t u bi n g.  T h e m o nit o ri n g w ells w e r e l eft t o s ettl e f o r a mi ni m u m of 2 4 h o u rs b ef o r e g r o u n d w at e r s a m pli n g 
w as att e m pt e d.  

5. 5  G R O U N D W A T E R S A M P LI N G  

W S P us e d l o w-fl o w g r o u n d w at e r s a m pli n g t e c h ni q u es usi n g a p e rist alti c p u m p f or b ot h p u r gi n g a n d s a m pli n g 
t h e g r o u n d w at e r. P ri o r t o s a m pli n g, a v ol u m e of w at er e q u al t o o n e c asi n g v ol u m e w as p u r g e d f r o m t h e 
m o nit o ri n g w ell at a r at e of a p p r o xi m at el y 2 5 0 ml / mi n. Aft e r  p u r gi n g t h e c o rr e ct v ol u m e of w at e r f r o m t h e 
w ell, p H, t e m p e r at u r e, a n d c o n d u cti vit y m e as u r e m e nts w e r e r e c or d e d at fi x e d v ol u m e i nt e r v als.  G r o u n d w at e r 
s a m pl es w e r e c oll e ct e d f o r P C O Cs w h e n t h e diff e r e n c e b et w e e n t w o c o ns e c uti v e r e a di n gs of p H, t e m p e r at u r e 
a n d c o n d u cti vit y w e r e n ot g r e at e r t h a n 5 %.  

T h e p e rist alti c p u m p w as us e d t o c oll e ct g r o u n d w at e r s a m pl es t o b e a n al ys e d f o r L E P H, H E P H, P A H a n d 
diss ol v e d m et als. A d e di c at e d b ail e r a n d V O C ti p w e r e  us e d t o c oll e ct t h e g r o u n d w at e r s a m pl es f o r V O C a n d 
V P H a t e a c h w ell.  

T h e f oll o wi n g t a bl e o utli n es t h e c o nt ai n e rs, p r es e r v ati v es a n d p r ot o c ol a p pli e d t o e a c h g r o u n d w at e r s a m pl e 
t y p e.  

T a bl e 5 -2  G r o u n d w a t e r S a m pli n g C o n t ai n e r s, P r e s e r v a ti v e s, a n d P r o t o c ol s  

P a r a m e t e r  D e t ail s  S a m pli n g P r o t o c ol  

L E P H/ H E P H, P A H  2 x 1 2 5 ml a m b er gl a s s, N a H S O 4  P eri st al ti c P u m p  

V O C, V P H, F1 -F 4  2 x 4 0 ml gl a s s, N a H S O 4  Pl a sti c B ail er wi t h V O C ti p  

Di s s ol v e d M e t al s  1 2 5 ml pl a s ti c, H N O 3  P eri st al ti c P u m p, fi el d fil t er e d  

Di s s ol v e d M er c ur y  4 0 ml  gl a s s, H Cl  P eri st al ti c P u m p, fi el d fil t er e d  

C hl ori d e  2 5 0 ml, pl a s ti c, n o pr e s er v a ti v e  P eri st al ti c P u m p  

P h e n ol s  2 x 5 0 0 ml a m b er gl a s s, N a H S O 4  P eri st al ti c P u m p  

 

T h e g r o u n d w at e r s a m pli n g a n d a n al yti c al p r o g r a m is p r es e nt e d i n t h e f oll o wi n g t a bl e.  
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T a bl e 5 -3  G r o u n d w a t e r S a m pli n g P r o g r a m  

M o ni t o ri n g W ell  P a r a m e t e r s  

2 0 -M W1  L E P H/ H E P H, P A H, V O C/ V P H, F1 -F 4, di s s ol v e d m e t al s, c hl ori d e, c hl ori n a t e d & 
n o n -c hl ori n a t e d p h e n ol s  

2 0 -M W 2  L E P H/ H E P H, P A H, V O C/ V P H, di s s ol v e d m e t al s, c hl ori d e  

2 0 -M W 3 / 2 0 -D U P1  L E P H/ H E P H, P A H, V O C/ V P H, di s s ol v e d m e t al s, c hl ori d e  

 

A dis c ussi o n of t h e r es ults of t h es e a n al ys es is i n cl u d e d i n S e cti o n 0 . 

O n c e c oll e ct e d, t h e g r o u n d w at e r s a m pl es w e r e  st o r e d i n c o ol e rs wit h i c e p a c ks u ntil t h e y w e r e  t r a ns p o rt e d t o 
a n d r e c ei v e d b y t h e a n al yti c al l a b o r at o r y. C h ai n of c ust o d y p r o c e d u r e w as  f oll o w ed.  

5. 6  S OI L V A P O U R  S A M P LI N G  

B ef o r e s oil v a p o u r s a m pli n g w as att e m pt e d, e a c h v a p o u r p r o b e u n d e r w e nt b ot h a fl o w / v a c u u m t est a n d a l e a k 
t est.  T h e fl o w / v a c u u m t est w as c o n d u ct e d b y att a c hi n g b ot h a fl o w a n d v a c u u m m et e r w hil e p u m pi n g ai r o ut 
of t h e p r o b e wit h t h e att a c h e d N yl afl o w T M  t u bi n g.  

T h e l e a k t est is d esi g n e d t o t est t h e i nt e g rit y of t h e v a p o u r p r o b e’s s u rf a c e s e al  b y i nt r o d u ci n g a t r a c e r g as at 
t h e c o nt a ct wit h t h e g r o u n d s u rf a c e a n d t h e n m o nit ori n g t h e s oil -g as f o r t h e p r es e n c e of t h e t r a c e r.  A s h r o u d,  
c o nsisti n g of a 4 Lit r e p ail s e al e d t o t h e s u rf a c e wit h h y d r at e d g r a n ul a r b e nt o nit e, is pl a c e d o v e r t h e t est p r o b e. 
H eli u m is i nt r o d u c e d t o fill t h e ai r s p a c e u n d e r t h e s hr o u d. H eli u m c o n c e nt r ati o n is m ai nt ai n e d wit hi n t h e 
s h r o u d at 5 0 % ( 5 0 0, 0 0 0 p p m). S oi l-v a p o u r f r o m t h e pr o b e is e xt r a ct e d w hil e t h e H eli u m s h r o u d c o n c e nt r ati o n is 
m ai nt ai n e d b y att a c hi n g t h e p r o b e t u bi n g t o a T e dl a r T M  b a g h el d wit hi n a v a c u u m b o x. A s a m pl e p u m p 
c ali b r at e d t o 1 0 0 m L / mi n d r a ws ai r o ut of t h e v a c u u m b o x u ntil t h e p r ess u r e i nsi d e t h e b o x is l ess t h a n t h at of 
t h e p r o b e c o n n e cti o n. D u e t o t h e p r ess u r e diff e r e nti al, v a p o u rs ar e d r a w n i nt o t h e T e dl a r T M  b a g. O n c e fill e d, t h e 
b a g is r e m o v e d f r o m t h e b o x a n d t h e h eli u m c o n c e ntr ati o n i n t h e T e dl a r T M  b a g is m e as u r e d wit h a h eli u m 
d et e ct o r a n d r e c or d e d. T h e diff e r e n c e i n h eli u m c o n c e nt r ati o ns b et w e e n t h e s h r o u d a n d s oil -v a p o u r s a m pl e 
p r o vi d es a r ati o t o c o m p a r e t h e r el ati v e “l e a k a g e ” i n t h e s a m pl e.  

W S P us e d  a s oil -v a p o u r s a m pli n g p u m p p r o vi d e d b y A L S E n vi r o n m e nt al S e r vi c es i n B u r n a b y, B C. T h e p u m p w as  
c ali b r at e d t o a fl o w r at e of 1 0 0 m L / mi n w h e n t h e T h e r m al D es o r pti o n s a m pli n g t u b e ( T D t u b e) w as  c o n n e ct e d t o 
t h e s yst e m.  

B el o w is a di a g r a m d e pi cti n g t h e t y pi c al s et -u p f o r v a p o u r s a m pli n g.  
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Di a gr a m 1 : V a p o ur S a m pli n g S e t-u p  

O n c e t h e s a m pl e t u b e w as  c o n n e ct e d, t h e c o u nt d o w n ti m e r i n t h e p u m p w as  s et t o t h e d esi r e d s a m pli n g ti m e 
p e ri o d ( 2 0 mi n ut es) as p r es c ri b e d b y A L S a n d as s h o w n o n t h e s oil -v a p o u r c h ai n of c ust o d y f o r ms i n A p p e n di x 
E . T h e p u m p w as  t u r n e d o n t o all o w t h e s oil-v a p o u r t o p ass t h r o u g h t h e T D t u b e f o r a p e ri o d of 2 0 mi n ut es. 
O n c e s a m pli n g w as  c o m pl et e d, t h e T D t u b e w as  dis c o n n e ct e d f r o m t h e s yst e m a n d s e al e d. S w a g el o k T M  fitti n gs 
w e r e  us e d t o s e al b ot h e n ds of t h e T D t u b e. E a c h s e al e d T D t u b e w as  st o r e d i n a l a b o r at o r y -p r o vi d e d pl asti c 
c o nt ai n e r. T h e s a m pl e i d e ntifi c ati o n n a m e, s a m pli n g d at e a n d ass o ci at e d p r oj e ct n u m b e r w as  i ns c ri b e d o nt o 
l a b o r at o r y-s u p pli e d l ab els t h at ar e affi x e d t o e a c h pl asti c c o nt ai n e r. T h e pl asti c c o nt ai n e rs c o nt ai ni n g t h e s oil -
v a p o u r s a m pli n g t u b es w e r e  t h e n pl a c e d i nt o a l a b o r at o r y-s u p pli e d c o ol e r wit h o ut i c e p a c ks. T h e s a m pl es w e r e 
s u b mitt e d t o A L S i n B u r n a b y, B C f o r a n al ysis.  

 

V a p o ur 

P r o b e 

N yl afl o w 

T u bi n g  

T D 

T u b e  

P u m p 

T u b e  

V a c u u m 

P u m p  
Fl o w 
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6  Q U A LI T Y A S S U R A N C E / Q U A LI T Y 

C O N T R O L  
I n o r d e r t o p r o vi d e c o nfi d e n c e i n t h e fi el d d at a c oll e ct e d f r o m t h e Sit e, a Q u alit y C o nt r ol / Q u alit y Ass u r a n c e 
( Q A / Q C) c o m p o n e nt w as i n cl u d e d i n t h e s a m pli n g p r o g r a m. T h e fi el d Q A / Q C c o m p o n e nt is s u m m a ri z e d b el o w. 
T h e l a b o r at o r y c h os e n t o c o n d u ct a n al ys es o n s oil a n d g r o u n d w at e r s a m pl es c oll e ct e d d u ri n g t his p r oj e ct h a v e 
t h ei r o w n i nt e r n al Q A / Q C p r o g r a m, w hi c h is als o b ri efl y s u m m a ri z e d b el o w.  

T a bl e 6 -1  Fi el d & L a b o r a t o r y Q A/ Q C  

Fi el d Q A / Q C  Fi el d e q ui p m e nt w as cl e a n e d, c ali b r at e d a n d m ai nt ai n e d i n g o o d w o r ki n g c o n diti o n. 
C o m m o n e q ui p m e nt w as cl e a n e d i n t h e fi el d, b et w e e n e a c h s a m pli n g l o c ati o n. N e w 
p o w d er -f r e e nit ril e gl o v es w e r e us e d f o r e a c h s a m pl e c oll e ct e d. All s a m pl e c o nt ai n e r s 
w e r e  p r o vi d e d b y t h e l a b o r at o r y cl e a n a n d st e ril e a n d  w e r e a p p r o p ri at e f o r t h e 
p a r a m et e rs a n al y z e d. All s a m pl e c o nt ai n e rs a n d li ds w e r e l a b ell e d wit h t h e c o ns ult a nt’s 
n a m e (i. e., W S P), t h ei r r es p e cti v e s a m pli n g l o c ati o n i d e ntifi c ati o n, d at e a n d p r oj e ct 
r ef e r e n c e n u m b e r. S a m pl es w e r e k e pt c o ol b y st o ri n g a n d t r a ns p o rti n g t h e m i n a 
l a b o r at o r y-s u p pli e d c o ol e r wit h i c e p a c ks. Fi el d d u pli c at es w e r e c oll e ct e d d u ri n g t h e 
i n v esti g ati o n p r o g r a m t o as c e rt ai n fi el d c oll e cti o n Q A / Q C p r o c e d u r es. C h ai n-of -c u st o d y 
p r ot o c ol w a s f oll o w e d.  

L a b o r at o r y Q A / Q C  A L S r o uti n el y a n al ys es l a b o r at o r y r e pli c at es, st a n d a r d r ef e r e n c e m at e ri als a n d m et h o d 
bl a n k s as p a rt of its i nt e r n al Q A / Q C p r o g r a m. A L S als o d et e r mi n es m at ri x s pi k e 
r e c o v e ri es ( o nl y f o r w at e r s a m pl es) a n d s u r r o g at e s pi k e r e c o v e ri es (s oil a n d w at e r 
s a m pl es f o r v ol atil es a n d p ol y c y cli c a r o m ati c h y d r o c a r b o ns). A n al yti c al r es ults a r e 
c o m p a r e d t o i nt e r n al d at a q u alit y o bj e cti v es a n d r es ults n ot m e eti n g t h ei r i nt e r n al 
Q A / Q C c rit e ri a a r e fl a g g e d. T h e l a b o r at o r y r es ults a r e r e vi e w e d b y  t h e c hi ef p r oj e ct 
c h e mi st a n d r es ults a r e r el e as e d w h e n t h e d at a m e ets t h e i nt e r n al d at a q u alit y o bj e cti v es 
of A L S.  

6.1  Q A/ Q C F O R A N A L Y TI C A L  D A T A  

W S P i m pl e m e nt e d a Q A / Q C p r o g r a m t o e v al u at e t h e q u alit y of s a m pli n g a n d a n al yti c al t esti n g. W S P c oll e ct e d 
a n d s u b mitt e d bli n d d u pli c at e s oil a n d g r o u n d w at e r s a m pl es f o r a n al ys es of P C O Cs al o n g wit h t h e ot h e r s oil a n d 
g r o u n d w at e r s a m pl es c oll e ct e d d u ri n g t h e i n v esti g ati o n p r o g r a m.  

T h e r es ults of t h e d u pli c at e a n al ys es w e r e e v al u at e d usi n g a st atisti c c all e d r el ati v e p e r c e nt a g e diff e r e n c e 
( R P D). T h e R P D b et w e e n m e as u r e d c o n c e nt r ati o ns of a P C O C i n a s a m pl e a n d t h e m e as u r e d c o n c e nt r ati o ns of a 
P C O C i n a d u pli c at e s a m pl e w as c al c ul at e d as f oll o ws:  

2/)(
1 0 0( %)

21

21

XX

XX
A B SR P D

+

−
=  

A B S  = A bs ol ut e V al u e  

X 1  = M e as u r e d c o n c e nt r ati o n i n t h e o ri gi n al s a m pl e 

X 2  = M e as u r e d c o n c e nt r ati o n i n t h e d u pli c at e s a m pl e  
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T h e crit e ri a f o r d et e r mi ni n g fi el d s a m pl e q u alit y ass u r a n c e ar e a d a pt e d f r o m t h e B C Fi el d S a m pli n g M a n u al 
( 2 0 0 3); 

1)  T h e r ati o of d u pli c at es t o t ot al s a m pl es s h o ul d b e a p pr o xi m at el y  1 0 %,  

2)  B ot h p a r e nt a n d d u pli c at e v al u es m ust b e g r e at e r t h a n fi v e ti m es t h e l a b o r at o r y d et e cti o n li mit ( R D L), 
a n d  

3)  R P D v al u es > 2 0 % i n di c at e a p ossi bl e p r o bl e m, a n d > 5 0 % i n di c at e a d efi nit e p r o bl e m, m ost li k el y eit h e r 
s a m pl e c o nt a mi n ati o n o r l a c k of s a m pl e r e p r es e nt ati v e n ess.  

B e c a us e a n al yti c al e rr o r i n c r e as es n e a r t h e l a b o r at o r y d et e cti o n li mit ( R D L o r M R L), a n R P D c al c ul ati o n s h o ul d 
b e o nl y a p pli e d w h e n t h e m e as u r e d c o n c e nt r ati o n i n b ot h s a m pl es is g r e at e r t h a n fi v e ti m es t h e r e p o rt e d 
d et e cti o n li mit ( R D L) . 

If t h e R P D of d u pli c at e s a m pl es is < 2 0 %, t h e n it w o ul d b e c o n cl u d e d t h at t h e Q A is a c c e pt a bl e. 

If t h e R P D of d u pli c at e s a m pl es r a n g es f r o m > 2 0 % t o < = 5 0 %, t h e n r e as o ns f o r hi g h e r v a ri ati o n s h o ul d b e 
dis c uss e d.  T h es e w o ul d t y pi c all y i n cl u d e, f o r i nst a n c e, n at u r al h et e r o g e n eit y. 

If t h e R P D of d u pli c at e s a m pl es e x c e e ds 5 0 %, t h e n t h e p ossi bilit y of i n a d e q u at e Q A s h o ul d b e e x pli citl y 
a d d r ess e d a n d d e alt wit h.  

R es ults of t h e fi el d Q A / Q C f o r s oil a n d g r o u n d w at e r s a m pl es c oll e ct e d d u ri n g t his i n v esti g at i o n ar e dis c uss e d i n 
S e cti o n 8. 3.  
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7  G E N E R A L FI E L D O B S E R V A TI O N S  

7.1  FI E L D W O R K S C H E D U L E  

W S P c o m pl et e d a B C O n e C all b ef o r e u n d e rt a ki n g s u b -s u rf a c e i n v esti g ati o ns at t h e Sit e. I nf o r m ati o n o bt ai n e d 
f r o m t h e B C O n e C all w as p ass e d o n t o Q u a d r a Utilit y L o c ati n g Lt d. of S u r r e y, B C; a p ri v at e utilit y l o c at o r 
r et ai n e d t o ass ess t h e p r es e n c e of u n d e r g r o u n d utiliti es at t h e p r o p os e d i n v esti g ati o n l o c ati o ns. W S P p e rs o n n el 
w e r e p r es e nt o n -sit e f o r e a c h fi el d a cti vit y. T h e f oll o wi n g t a bl e s u m m a ri z es t h e s c h e d ul e of fi el d a cti viti es.  

T a bl e 7 -1  S c h e d ul e f o r Fi el d A c ti vi ti e s  

A c ti vi t y  C O N T R A C T O R  D a t e  L o c a ti o n s  M e t h o d  

U tili t y L o c a t e s  
Q u a dr a U tili t y 

L o c a ti n g  
4 D e c e m b er, 

2 0 2 0  
2 0 -M W1 t hr o u g h 2 0 -

M W 3  

G P R ( Gr o u n d P e n e tr a ti n g 
R a d ar) a n d E M 

( el e c tr o m a g n e ti c) s c a n s 

H y dr o -v a c u u mi n g, 
Drilli n g, M o ni t ori n g 
W ell a n d v a p o ur 
pr o b e I n st all a ti o n  

D o w nrit e Drilli n g  
1 5 D e c e m b er, 

2 0 2 0  

2 0 -M W1 t hr o u g h 2 0 -
M W 3, 2 0 -V P1, 2 0 -

V P 2  

H y dr o -v a c u u m, S oli d a n d 
H oll o w S t e m A u g er  

D e v el o p 
Gr o u n d w a t er w ell s  

- 
1 6 D e c e m b er, 

2 0 2 0  
2 0 -M W1 t hr o u g h 2 0 -

M W 3  
W a t t er a T M  T u bi n g & F o ot V al v e s  

S a m pl e 
Gr o u n d w a t er 
M o ni t ori n g W ell s  

- 
1 7 D e c e m b er, 

2 0 2 0  
2 0 -M W1 t hr o u g h 2 0 -

M W 3  
P eri st al ti c p u m p & B ail er  

Pr e p ari n g s oil v a p o ur 
pr o b e s f or s a m pli n g / 
pr o t e c ti o n fr o m r ai n 
w a t er  

- 8 J a n u ar y, 2 0 21  2 0 -V P 2  
Pl a sti c s h e e ti n g a n d gr a v el 

b all a st  

S a m pl e s oil v a p o ur 
pr o b e s  

- 
2 2 J a n u ar y, 

2 0 2 0  
2 0 -V P1, 2 0 -V P 2  T D T u b e s & air p u m p  

 

A c o p y of s el e ct e d p h ot o g r a p hs c a pt u r e d d u ri n g t h e i n v esti g ati o n is p r o vi d e d i n A p p e n di x B . 

7. 2  S OI L S T R A TI G R A P H Y & D RI L LI N G O B S E R V A TI O N S  

D et ail e d d es c ri pti o ns of t h e s u bs u rf a c e s oils e n c o u nt e r e d at t h e b o r e h ol e l o c ati o ns ar e p r es e nt e d i n t h e 
b o r e h ol e l o gs i n cl u d e d i n A p p e n di x C .  
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T h e s oil st r ati g r a p h y e n c o u nt e r e d wit hi n t h e i n v esti g at e d a r e a t y pi c all y c o nsist e d of 0. 0 7 m t o 0. 7 m t hi c k of 
s a n d & g r a v el or silt y s a n d fill o v e rl yi n g g r e y fi n e ri v er s a n d t o t h e b ott o m of t h e b o r e h ol es at 4. 6 m b el o w 
g r o u n d s u rf a c e ( b gs).  

E n d of h ol es ( E O H) f o r 2 0 -M W 1, 2 0 -M W 2, a n d 2 0 -M W 3 w e r e e xt e n d e d t o a d e pt h of 4. 6 m b gs, w hil e 2 0 -V P 1 a n d 
2 0 -V P 2 w e r e a d v a n c e d t o 0. 9 1 m b gs.  

7. 3  S OI L -O D O U R & S OI L -G A S M E A S U R E M E N T S  

S oil -g as c o n c e nt r ati o ns w er e m e as u r e d i n s oil s a m pl es c oll e ct e d f r o m b o r e h ol e l o c ati o ns a n d s u rfi ci al s oils 
usi n g a PI D. R es ults ar e p r es e nt e d i n t h e f oll o wi n g t a bl e.  

T a bl e 7 -2  S oil V a p o u r M e a s u r e m e n t s  

S a m pl e I D & D e p t h  S oil V a p o u r s ( p p m v ) S a m pl e I D  & D e p t h  S oil V a p o u r s ( p p m v ) 

2 0 -M W1 @ 0. 3 m  N D  2 0 -M W 2 @1. 2 m  N D  

2 0 -M W1 @ 0. 6 m  N D  2 0 -M W 2 @ 3. 2 m  N D  

2 0 -M W1 @1. 2 m  0. 2  2 0 -M W 2 @ 4. 5 m  N D  

2 0 -M W1 @ 2 m  N D  2 0 -M W 3 @ 0. 3 m  0.1  

2 0 -M W1 @ 2. 7 m  0.1  2 0 -M W 3 @ 0. 6 m  N D  

2 0 -M W1 @ 4. 4 m  0.1  2 0 -M W 3 @1. 2 m  N D  

2 0 -M W 2 @ 0. 3 m  0.1  2 0 -M W 3 @ 2. 2 m  N D  

2 0 -M W 2 @ 0. 6 m  N D  2 0 -M W 3 @ 4. 5 m  N D  

N ot e: N D –  b el o w d et e ct a bl e li mits of i nst r u m e nt  

N o h y d r o c ar b o n -li k e o d o ur w as o bs e r v e d d u ri n g d rilli n g. T h e hi g h est PI D s oil-v a p o u r r e a di n g w as 0. 2 p p m v  
m e as u r e d at 1. 2 m b gs i n b or e h ol e 2 0 -M W 1, a n d 0. 1 p p m v  m e as u r e d at 0. 3 m b gs i n b o r e h ol es 2 0 -M W 2 a n d 2 0 -
M W 3. T h es e s a m pl es w e r e s el e ct e d f o r a n al ysis of P C O Cs.  

7. 4  M O NI T O RI N G W E L L I N S T A L L A TI O N & B O R E H O L E 
B A C K FI L LI N G  

T h r e e b o r e h ol es w e r e d rill e d a n d c o m pl et e d as m o nit o ri n g w ells at l o c ati o ns 2 0 -M W 1, 2 0 -M W 2, a n d 2 0 -M W 3 b y 
D o w n rit e D r illi n g as di r e ct e d b y W S P st aff.  A n a d diti o n al t w o b o r e h ol es w e r e drill e d a n d c o m pl et e d as v a p o u r 
p r o b es at l o c ati o ns 2 0 -V P 1 a n d 2 0 -V P 2.  

T h e i nst all ati o n of t h e g r o u n d w at e r m o nit o ri n g w ells t a r g et e d t h e t o p of t h e s at u r at e d l a y e r at t h e Sit e. All of 
t h e wells w e r e c o m pl et e d usi n g 1. 5 m of s c r e e n as cl os e t o st r a d dli n g t h e t o p of t h e w at e r t a bl e as fi el d 
c o n diti o ns w o ul d all o w. All w ells w e r e fi nis h e d wit h fl us h m o u nt r o a d b o x es e n c as e d i n c o n c r et e a n d h a d 
b e nt o nit e s e als e xt e n di n g fr o m 0. 1 5 m a b o v e t h e s c r e e n t o t h e r o a d b o x es.  

T h e v a p o u r p r o b es w e r e i nst all e d t o t a r g et t h e v a d os e ( u ns at u r at e d) z o n e a b o v e t h e w at e r t a bl e.  0. 1 5 m 
st ai nl ess st e el s c r e e ns w e r e i nst all e d d o w n t o 0. 9 1 m b gs t h e n e n c as e d i n filt e r s a n d t o 0. 0 7 m a b o v e t h e t o p of 
t h e s c r e e n.  T h e v a p ou r p r o b e s c r e e ns w e r e c o n n e ct e d t o t h e s u rf a c e wit h N yl afl o w t u bi n g, ki n k e d t o p r e v e nt 
v a p o u r or li q ui d f r o m p assi n g t h r o u g h it, t h e n s e al e d fr o m t h e s u rf a c e b y g r a n ul at e d b e nt o nit e i nst all e d a n d 
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h y d r at e d i n t hi n l a y e rs.  B ot h v a p o u r p r o b e h e a ds w e r e i nst a ll e d i n r o a d b o x es f or p r ot e cti o n f r o m t r affi c a n d 
t h e el e m e nts.   

D rill c utti n gs g e n e r at e d f r o m t h e m o nit o ri n g w ell a n d v a p o u r p r o b e i nst all ati o ns w e r e pl a c e d i n b a rr els n e a r 
m o nit o ri n g w ell 2 0 -M W 0 2 f o r l at e r dis p os al.  

T h e l o c ati o ns of t h e b o r e h ol es a n d i nst all e d m o nit o ri n g w ells ar e i n di c at e d o n Fi g u r es  3 a n d 4  i n A p p e n di x A . 
B o r e h ol e l o gs s h o wi n g w ell i nst all ati o n d et ails ar e i n cl u d e d i n A p p e n di x C .  

7. 5  G R O U N D W A T E R D E V E L O P M E N T & S A M P LI N G  
W at e rr a T M  t u bi n g a n d f o ot v al v es w e r e us e d t o d e v el o p t h e i nst all e d m o nit o ri n g w ells a p p r o xi m at el y 2 4 h o u rs 
aft e r i nst all ati o n. All t h r e e w ells h a d e x c ell e nt r e c h a r g e a n d w e r e d e v el o p e d u ntil a mi ni m u m of fi v e c asi n g 
v ol u m es of w at e r w as r e m o v e d. At e a c h m o nit o ri n g w ell l o c ati o n, t h e w at e r w as i niti all y g r e y a n d silt y. A v e r y 
sli g ht h y d r o c ar b o n -li k e s h e e n w as o bs e r v e d at 2 0 -M W 3.  

W S P c oll e ct e d g r o u n d w at er s a m pl es f r o m all t h r e e w ells as p e r o u r p r o p os e d m et h o d ol o g y. O n e c asi n g v ol u m e 
w as r e m o v e d f r o m all m o nit o ri n g w ells p ri o r t o e ns u ri n g p H, t e m p e r at u r e a n d el e ct ri c al c o n d u cti vit y of t h e 
g r o u n d w at e r h a d st a bili z e d.  

7. 6  G R O U N D W A T E R M O NI T O RI N G W E L L V A P O U R S  
M o nit o ri n g w ell v a p o u r c o n c e nt r ati o ns w e r e d et e ct e d at e a c h w ell usi n g a PI D. M o nit o ri n g w ell v a p o u rs 
r e c or d e d i n t h e w ells r a n g e d f r o m 0. 1 p p m v t o 0. 6 p p m v.  T a bl e 7 -3 p r o vi d es t h e r es ults of t h e h e a ds p a c e v a p o u r 
m o nit o ri n g of w ells.  

T a bl e 7 -3  P e t r ol e u m H y d r o c a r b o n V a p o u r s i n W ell C ol u m n  

S a m pl e I D & D e p t h  

H e a d s p a c e H y d r o c a r b o n V a p o u r s M e a s u r e d i n M o ni t o ri n g W ell s  

D A T E  PI D ( P P M V ) 

2 0 -M W1  1 6 D e c e m b er, 2 0 2 0 0. 6  

2 0 -M W1  1 7 D e c e m b er, 2 0 2 0 0. 6  

2 0 -M W 2  1 6 D e c e m b er, 2 0 2 0 0.1  

2 0 -M W 2  1 7 D e c e m b er, 2 0 2 0 0.1  

2 0 -M W 3  1 6 D e c e m b er, 2 0 2 0 0.1  

2 0 -M W 3  1 7 D e c e m b er, 2 0 2 0 0.1  

N D –  b el o w d et e ct a bl e li mits of i nst r u m e nt 

7. 7  S IT E H Y D R O G E O L O G Y  
A v e rti c al s u r v e y of t h e Sit e w as p e rf o r m e d o n 2 2 J a n u a r y, 2 0 2 1 b y W S P. T h e t o p of t h e P V C pi p e c asi n gs a n d 
g r a d e el e v ati o ns of t h e m o nit o ri n g w ell l o c ati o ns w e r e s u r v e y e d a n d t h e el e v ati o ns w e r e d et e r mi n e d b y 
r ef e r e n ci n g t o a l o c al b e n c h m a r k (i. e., t o p of n ut o n fir e h y d r a nt n e a r w est c o r n e r of 1 0 6 1 0 Ti m b e rl a n d R o a d) 
ass u mi n g its el e v ati o n t o b e 1 0 0 m a b o v e s e a l e v el. T h e t a bl e b el o w s u m m a ri z es t h e r el ati v e el e v ati o ns of t h e 
t o p-of -pi p e, g r a d e a n d w at e r t a bl e el e v ati o ns f o r e a c h  m o nit o ri n g w ell l o c ati o n i nst all e d b y W S P d u ri n g t h e 
i n v esti g ati o n.  
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T a bl e 7 -4  Si t e S u r v e y R e s ul t s  

W ell I D  
W ell G r a d e 

El e v a ti o n ( m)  T o p o f Pi p e ( m)  
D e p t h t o G r o u n d w a t e r f r o m 

T o p o f Pi p e ( m)  
G r o u n d w a t e r 
El e v a ti o n ( m)  

2 0 -M W1  9 8. 9 9 4  9 8. 8 3 0  1. 2 4 9 9 7. 5 81  

2 0 -M W 2  9 8. 8 3 9  9 8. 71 7  0. 6 8 6  9 8. 0 31  

2 0 -M W 3  9 8. 9 5 9  9 8. 7 9 3  0. 5 6 5  9 8. 2 2 8  

 

B as e d o n t h e g r o u n d w at e r el e v ati o n d at a m e as u r e d at t h e i nst all e d m o nit o ri n g w ells, a g r o u n d w at e r c o nt o ur 
m a p w as p r e p a r e d a n d is pr es e nt e d o n Fi g u r e 6 i n A p p e n di x A . T h e o n-sit e g r o u n d w at e r g r a di e nt di r e cti o n w as 
d et e r mi n e d t o b e n o rt h e ast t o w a r ds M a ns o n C a n al, b as e d o n g r o u n d w at e r el e v ati o n l e v els m e as u r e d o n 2 2 
J a n u a r y 2 0 2 1. T h e h y d r a uli c g r a di e nt w as c al c ul at e d t o b e a p p r o xi m at el y 0. 0 0 3 m / m.  

7. 8  V A P O U R P R O B E P U R GI N G  & S A M P LI N G  
T w o v a p o u r p r o b es w e r e i nst all e d o nsit e o n D e c e m b e r 1 5, 2 0 2 0 b y D o w n rit e D rilli n g as di r e ct e d b y W S P st aff.  V a p o u r 
p r o b e 2 0 -V P 1 w as i nst all e d a p p r o xi m at el y 1. 2 m w est -s o ut h w est of m o nit o ri n g w ell 2 0 -M W 1, w hil e v a p o u r p r o b e 2 0 -V P 2 
w as i nst all e d a p p r o xi m at el y 1. 4 m n o rt h e ast of m o nit o ri n g w ell 2 0 -M W 2.  A v a p o u r p r o b e c o ul d n ot b e i nst all e d n e a r 
m o nit o ri n g w ell 2 0 -M W 3 d u e t o a s h all o w g r o u n d w at e r t a bl e i n t hi s a r e a.  T h e v a p o u r p r o b es w e r e i nst all e d as p e r t h e 
p r o p os e d m et h o d ol o g y.  

T h e v a p o u r p r o b e i nt e g rit y t esti n g w as c o n d u ct e d b y R o r y C h u dl e y, B. T e c h., of W S P o n 2 2 J a n u a r y 2 0 2 1. Fi rst, a v a c u u m 
t est w as c o n d u ct e d at e a c h p r o b e, f oll o w e d b y a l e a k t est.  T h e r e s ults of t h e i nt e g rit y t est  r es ults a r e p r es e nt e d i n T a bl e 
7 -2 . 

T a bl e 7 -2  S oil P r o b e I n t e g ri t y T e s t s  

S oil V a p o u r P r o b e I n s t all a ti o n  D e t ail s  2 0 -V P 1  

Drill D at e  1 5 D e c e m b er 2 0 2 0 

I nt e gri t y T e st D a t e 2 2 J a n u ar y 2 0 21  

S urf a c e S t a t e  R o a d b o x i n a s p h al t  

Pr o b e L e n g t h ( c m)  1 5 

I n st all M e t h o d  A u g er drill  

H eli u m C o n c e ntr a ti o n i n S hr o u d ( p p m)  5 0 0, 0 0 0  

H eli u m C o n c e ntr a ti o n i n T e dl ar  B a g S a m pl e ( p p m)  0  

P er c e nt L e a k a g e ( %)  0  

S a m pl e V a c u u m (" H 2 O)  0  

 

 2 0 -V P 2  

Drill D at e  1 5 D e c e m b er 2 0 2 0 

I nt e gri t y T e st D a t e 2 2 J a n u ar y 2 0 21  

S urf a c e S t a t e  R o a d b o x gr a v el  

Pr o b e L e n g t h ( c m)  1 5 
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I n st all M e t h o d  A u g er drill  

H eli u m C o n c e ntr a ti o n i n S hr o u d  ( p p m) 5 0 0, 0 0 0  

H eli u m C o n c e ntr a ti o n i n T e dl ar B a g S a m pl e ( p p m)  0  

P er c e nt L e a k a g e ( %)  0  

S a m pl e V a c u u m (" H 2 O)  5  

T h e s oil v a p o u r s a m pl es w e r e c oll e ct e d at a fl o w r at e of 1 0 0 ml / mi n f o r 2 0 mi ns. T h e v a p o u r s a m pl es w e r e a n al y z e d f o r t h e 
f oll o wi n g p a r a m et e rs: 

T a bl e 7 -3  S oil -V a p o u r P a r a m e t e r s  

V a p o ur S a m pl e N o.  P ar a m e t er A n al y z e d  

2 0 -V P1  V O C/ V P H  

2 0 -V P 2  V O C/ V P H  
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8  I N V E S TI G A TI O N L O C A TIO N S & 

A N A L Y TI C A L R E S U L T S  
T h e l o c ati o ns of t h e b o r e h ol es, m o nit o ri n g w ells a n d s oil v a p o u r p r o b es  at t h e Sit e a n d a n al yti c al r es ults a r e 
p r es e nt e d o n Fi g u r e s  3  t h r o u g h 5 i n A p p e n di x A . T a b ul at e d r es ults of t h e s oil, s oil-v a p o u r  a n d g r o u n d w at e r 
a n al ys es ar e i n cl u d e d i n A p p e n di x D . A p p e n di x E c o nt ai ns t h e c o m pl et e d C h ai n-of -C us t o d y f o r ms a n d 
L a b o r at o r y C e rtifi c at es f o r t h e a n al yti c al d at a o bt ai n e d f r o m A L S.  

T h e f oll o wi n g t a bl e o utli n es t h e s oil , s oil v a p o u r a n d gr o u n d w at e r s a m pl es c oll e ct e d wit hi n i d e ntifi e d A P E C  a n d 
A E Cs. If a n al y z e d p a r a m et ers w e r e a b o v e t h e a p pli c a bl e st a n d a r ds, t h e A P E C w as  d esi g n at e d as a r e a of 
e n vi r o n m e nt al c o n c e r n ( A E C) a n d P C O Cs w e r e c o nfi r m e d t o b e c o nt a mi n a nts of c o n c e r n ( C O Cs).  

T a bl e 8 -1  S u m m a r y o f S o il, S oil V a p o u r a n d G r o u n d w a t e r S a m pl e s wi t h a s s o ci a t e d A E C s a n d C O C s   

S oil S a m pl e N o.  P a r a m e t e r s A n al y z e d  C O C s  A E C s  

2 0 -M W1 @ 0. 3 m  m e t al s  p H ( 8. 8)  A E C #1  

2 0 -M W1 @ 0. 6 m  P A H a n d m e t al s  p H ( 8. 9)  A E C #1  

2 0 -M W1 @1. 2 m  F1 -F 4, V O C, L/ H E P H, P A H , p h e n ol s 

a n d m e t al s  

p H ( 8. 5)  A E C #1  

2 0 -1 2 @ 2’ m e t al s  p H ( 8. 0 5)  A E C # 1 

2 0 -1 3 @ 2’ m e t al s  p H ( 8. 3 5)  A E C # 1 

2 0 -1 5 @ 3’ m e t al s  p H ( 8. 0 5)  A E C # 1 

2 0 -1 6 @ 4’ m e t al s  - - 

2 0 -M W 2 @ 0. 3 m  F1 -F 4, L/ H E P H a n d m e t al s  - - 

2 0 -M W 2 @ 0. 6 m  L/ H E P H, P A H, V O C a n d m e t al s  p H ( 8. 0 9)  A E C # 2  

2 0 -M W 3 @ 0. 3 m  F1 -F 4, V O C, L/ H E P H, P A H a n d 

m e t al s  

- - 

2 0 -M W 3 @ 0. 6 m  m e t al s  - - 

G r o u n d w a t e r 
S a m pl e N o.  

P a r a m e t e r s A n al y z e d  C O C s  
 

2 0 -M W1  
L E P H w/ H E P H w, P A H, V O C/ V P H , 

p h e n ol s  a n d m e t al s  

I r o n ( 3, 3 4 0 u g/ L) a n d 

m a n g a n e s e  (1, 6 9 0 u g/ L) 
A E C #1  

2 0 -M W 2  
L E P H w/ H E P H w, P A H, V O C/ V P H 

a n d m e t al s  

A r s e ni c (11. 2 u g/ L) , I r o n 

( 2, 5 0 0 u g/ L) a n d m a n g a n e s e 

( 8 7 7 u g/ L) 

A E C # 2  

2 0 -M W 3  

L E P H w/ H E P H w, P A H, V O C/ V P H 

a n d m e t al s  

A r s e ni c (1 0.1 u g/ L), i r o n ( 3 4, 9 0 0 

u g/ L a n d 3 5, 2 0 0 u g/ L i n 

d u pli c a t e s a m pl e) a n d  

m a n g a n e s e ( 4, 7 8 0 u g/ L a n d 

4, 6 8 0 u g/ L i n d u pli c a t e 

s a m pl e)  

A E C  # 3  

mailto:20-MW1@0.6m
mailto:20-MW1@1.2m
mailto:20-MW2@0.3m
mailto:20-MW2@0.6m
mailto:20-MW3@0.3m
mailto:20-MW3@0.6m
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S oil S a m pl e N o.  P a r a m e t e r s A n al y z e d  C O C s  A E C s  

S oil V a p o u r S a m pl e 
N o.  

P a r a m e t e r s A n al y z e d  C O C s  A E C  

2 0 -V P1  V O C/ V P H  - - 

2 0 -V P 2  V O C/ V P H  - - 

B ol d  –  a n al yti c al p a r a m et e rs t h at e x c e e d e d f e d e r al e n vi r o n m e nt al p r ot e cti o n st a n d a r ds  

A E C # 1  

A E C # 1 is a s e cti o n of Ti m b e rl a n d R o a d cl os e t o 1 0 6 1 9 Ti m b e rl a n d R o a d.  

A n al yti c al d at a f o r t h e s oil s a m pl es r e v e al e d t h at c o n c e nt r ati o ns of L E P H, H E P H, P A H , V O C , F 1-F 4 , p h e n ols a n d 
h e a v y m et als w e r e b el o w C C M E C E Q G, P H C C W S  t h e C S R IL st a n d a r ds i n s oil s a m pl es c oll e ct e d f r o m A E C # 1 . S oil 
p H w as a b o v e t h e f e d e r al e n vi r o n m e nt al q u alit y g ui d eli n es ( 8 > p H > 6) at fi v e i n v esti g ati v e l o c ati o ns ( 2 0 -M W 1, 
2 0 -M W 2, 2 0 -1 2, 2 0 -1 3 a n d 2 0 -1 5)  c oll e ct e d f r o m fill m at e ri al b et w e e n 0. 3 m a n d 1. 2 m bs g .  

T h e c o n c e nt r ati o ns of V O C w e r e b el o w t h e p r o vi n ci al C S R I L st a n d a r ds i n s oil v a p o u r at 2 0 -V P 1. D et e ct a bl e 
c o n c e nt r ati o ns ( 3 2 u g / L a n d 3 4 u g / L) of t et r a c hl o r o et h yl e n e ( T C E) w e r e m e as u r e d i n s oil v a p o u r s a m pl e 
c oll e ct e d f r o m 2 0 -V P 1 a n d its d u pli c at e.  

T h e g r o u n d w at e r q u alit y w as s a m pl e d f r o m o n e m o nit o ri n g w ell ( 2 0 -M W 1) wit hi n A E C # 1. T h e a n al yti c al 
r es ults r e v e al e d t h at diss ol v e d i r o n c o n c e nt r ati o n at 2 0 -M W 1 ( 3, 3 4 0 u g / L) w as  a b o v e t h e f e d e r al C C M E W at er 
Q u alit y G ui d eli n e f o r t h e Pr ot e cti o n of A q u ati c Lif e i n f r es h w at e r x 1 0 ( 3, 0 0 0 u g / L)  a n d F e d e r al I nt e ri m 
G r o u n d w at e r Q u alit y G ui d eli n es  ( 3 0 0 u g / L). Diss ol v e d m a n g a n es e at 2 0 -M W 1 ( 1, 6 9 0 u g / L) w as f o u n d t o b e a b o v e 
t h e F e d e r al I nt e ri m G r o u n d w at e r Q u alit y G ui d eli n es ( 2 0 0 u g / L) a n d p r o vi n ci al C S R D ri n ki n g W at e r st a n d a r d 
( 1, 5 0 0 u g / L). T h e r e m ai ni n g a n al yti c al p a r a m et e rs w er e b el o w t h e a p pli c a bl e st a n d a r ds i n g r o u n d w at e r s a m pl e d 
at A E C # 1.  

A E C # 2  

A E C # 2 1 0 4 4 0 Ti m b e rl a n d R o a d –  d u e t o f o r m e r o p e r ati o ns of C T L St e el a n d b as e d o n p r e vi o us e n vi r o n m e nt al 
i n v esti g ati o ns. 

T h e a n al yti c al r es ults f o r s oil s a m pl es c oll e ct e d at 2 0 -M W 2 d u ri n g t h e P h as e II E S A fi el d w o r k r e v e al e d t h at p H 
i n s oil w as a b o v e t h e r a n g e r e c o m m e n d e d b y f e d e r al e n vi r o n m e nt al q u alit y g ui d eli n es ( 8 > p H > 6). T h e r e m ai ni n g 
s a m pli n g p a r a m et e rs ( L E P H, H E P H, P A H , V O C, F 1-F 4 a n d h e a v y m et als ) w e r e b el o w t h e a p pli c a bl e 
e n vi r o n m e nt al p r ot e cti o n st a n d a r ds.  

T h e c o n c e nt r ati o ns of V O C w e r e b el o w t h e p r o vi n ci al C S R I L st a n d a r ds i n s oil v a p o u r at 2 0 -V P 2. D et e ct a bl e 
c o n c e nt r ati o n ( 3 8 u g / L) of t et r a c hl o r o et h yl e n e ( T C E) w as f o u n d i n s oil v a p o u r s a m pl e c oll e ct e d f r o m 2 0 -V P 2 
a n d its d u pli c at e.  

T h e g r o u n d w at e r s a m pl e c oll e ct e d f r o m 2 0 -M W 2 w as a n al y z e d f o r L E P H w / H E P H w, P A H, V O C / V P H a n d m et als . 
Diss ol v e d i r o n ( 2, 5 0 0 u g / L) i n 2 0-M W 2 w as  a b o v e t h e f e d e r al C C M E W at e r Q u alit y G ui d eli n e  f o r t h e P r ot e cti o n of 
A q u ati c Lif e i n f r es h w at e r x 1 0 ( 3, 0 0 0 u g / L) a n d F e d e r al I nt e ri m G r o u n d w at e r Q u alit y G ui d eli n es ( 3 0 0 u g / L) . 
Diss ol v e d m a n g a n es e i n 2 0 -M W 2 ( 8 7 7 u g / L) e x c e e d e d F e d e r al I nt e ri m G r o u n d w at e r Q u alit y G ui d eli n e ( 2 0 0 u g / L) 
a n d G ui d eli n e f o r C a n a di a n D ri n ki n g W at e r Q u alit y ( 1 2 0 u g / L). Diss ol v e d a rs e ni c c o n c e nt r ati o n at 2 0 -M W 2 
( 1 1. 2 u g / L) e x c e e d e d F e d e r al I nt e ri m G r o u n d w at e r Q u alit y G ui d eli n es ( 5 u g / L) a n d p r o vi n ci al C S R D ri n ki n g 
W at e r st a n d a r d of 1 0 u g / L.   
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A E C # 3  

A E C # 3 - 1 0 5 2 0 Ti m b e rl a n d R o a d –  d u e t o hist o ri c al a n d c u r r e nt a cti viti es ( C h e m et r o n R ail w a y P r o d u cts a n d C P 
Y a r d) a n d p r e vi o us e n vi r o n m e nt al i n v esti g ati o n ( St a g e 2 P SI, S N C L a v ali n E n vi r o n m e nt, 2 0 1 3).  

All a n al yti c al r es ults f o r s oil c oll e ct e d at 2 0 -M W 3 ( F 1-F 4, V O C, L / H E P H, P A H a n d m et als) w e r e b el o w t h e 
a p pli c a bl e f e d e r al st a n d a r ds a n d b el o w p r o vi n ci al s oil st a n d a r ds f o r i n d ust ri al l a n d us e.  

T h e a n al yti c al r es ults f o r gr o u n d w at e r s a m pl e a n d its d u pli c at e ( 2 0 -D U P 1) i n di c at e d e x c e e d a n c es of f e d e r al a n d 
p r o vi n ci al g r o u n d w at e r st a n d a r ds f o r diss ol v e d a rs e ni c.   T h e a n al yti c al r es ults r e v e al e d t h at diss ol v e d i r o n 
c o n c e nt r ati o ns at 2 0 -M W 3( 3 4, 9 0 0 u g / L) w e r e a b o v e f e d e r al C C M E W at e r Q u alit y G ui d eli n e f o r t h e P r ot e cti o n of 
A q u ati c Lif e i n f r es h w at e r x 1 0 ( 3, 0 0 0 u g / L)  a n d F e d e r al I nt e ri m G r o u n d w at e r Q u alit y G ui d eli n es ( 3 0 0 u g / L) . 
Diss ol v e d m a n g a n es e at 2 0 -M W 3 ( 4, 7 8 0 u g / L) w as f o u n d t o b e a b o v e F e d e r al I nt eri m G r o u n d w at e r Q u alit y 
G ui d eli n es ( 2 0 0 u g / L), G ui d eli n es f o r C a n a di a n D ri n ki n g W at e r Q u alit y ( 1 2 0 u g / L) a n d p r o vi n ci al C S R D ri n ki n g 
W at e r st a n d a r d ( 1, 5 0 0 u g / L). 

8.1  FI E L D Q A/ Q C  

S a m pl es w e r e s u b mitt e d t o A L S wit hi n 2 4 h o u rs of s a m pli n g. A n al ys es w e r e c o m pl et e d wit hi n t h e r e q ui r e d 
s a m pl e h ol d ti m es.  

T h e fi el d Q A / Q C p r o g r a m s p e cifi e d t h e c oll e cti o n of o n e d u pli c at e s a m pl e f o r e v e r y t e n s a m pl es c oll e ct e d. 
D u ri n g t h e P h as e II E S A, el e v e n s oil s a m pl es, t h r e e g r o u n d w at e r s a m pl es, a n d t w o s oil v a p o u r s a m pl es w er e 
s u b mitt e d f o r a n al ys es. O n e s oil, o n e g r o u n d w at e r, a n d o n e s oil v a p o u r d u pli c at e s a m pl e w e r e a n al y z e d 
al o n gsi d e t h e p a r e nt  s a m pl es. T h e d u pli c at e s oil s a m pl es w e r e a n al y z e d f o r P A H, V O C, V P H a n d m et als, t h e 
d u pli c at e g r o u n d w at e r s a m pl e w as a n al y z e d f o r L E P H / H E P H, P A H, V H, V P H, a n d diss ol v e d m et als.  

A c c or di n g t o t h e 2 0 1 3 e diti o n of t h e B C Fi el d S a m pli n g M a n u al, “If o n e or a s e t of d u pli c at e v al u es at or g r e at e r 
t h a n fi v e ti m es t h e M et h o d D et e cti o n Li mit ( M D L), t h e n R el ati v e P e r c e nt Diff e r e n c e ( R P D) v al u es > 2 0 % i n di c at e 
a p ossi bl e p r o bl e m, a n d > 5 0 % i n di c at es a d efi nit e p r o bl e m, m ost li k el y eit h e r c o nt a mi n ati o n o r l a c k of s a m pl e 
r e p r es e nt ati v e n ess. ” T h e r ef o r e, t h e t h r es h ol d R P D w as s et at 2 0 % a n d t h os e s a m pl es a n d d u pli c at es t h at h a d 
c o n c e nt r ati o ns l ess t h a n fi v e ti m es t h e l a b o r at o r y d et e cti o n li mit ( M D L) w e r e n ot c al c ul at e d.  

R el ati v e p e r c e nt diff e r e n c e ( R P D) v al u es f o r p a r e nt a n d  d u pli c at e s a m pl e r es ults w e r e c al c ul at e d a n d i n cl u d e d 
i n t h e a n al yti c al t a bl es i n A p p e n di x D .  R P D v al u es f o r all s a m pl es w e r e eit h e r b el o w 2 0 % o r c o ul d n ot b e 
c al c ul at e d b e c a us e t h e p a r a m et e r c o n c e nt r ati o n i n t h e p a r e nt s a m pl e a n d / or its d u pli c at e s a m pl e w as l ess t h a n 
fi v e ti m es t h e m et h o d d et e cti o n li mit or t h e p a r a m et er c o n c e nt r ati o ns w e r e b el o w t h e l a b o r at o r y m et h o d 
d et e cti o n li mits.  

8. 2  L A B O R A T O R Y Q A/ Q C  

W S P als o r e vi e w e d t h e l a b o r at o r y Q A / Q C d at a p r o vi d e d b y A L S i n t h e l a b o r at o r y c e rtifi c at es. T h e l a b o r at o r y 
c e rtifi c at es i n cl u d e d r es ults f o r l a b o r at o r y bl a n ks, r e pli c at es a n d r ef e r e n c e s a m pl es. T h e y als o i n cl u d e d r es ults 
of t h e l a b o r at o r y’s c ali b r ati o n c h e c k.  

T h e l a b o r at o r y r u ns bl a n ks t o d et e r mi n e if t h ei r a n al yti c al i nst r u m e nts ar e cl e a n a n d d o n ot p ositi v el y bi as 
s a m pl e r es ults. R ef e r e n c e s a m pl es ar e a n al y z e d t o d et e r mi n e if r e c o v e ri es ar e wit hi n t h e r a n g e all o w e d b y t h e 
B C E N V. R e pli c at es ar e a n al y z e d t o p r o v e t h at t h e a n al yti c al r es ults f o r t h e d u pli c at e s a m pl e ar e wit hi n t h e 
all o w a bl e r a n g e of l a b o r at o r y a c c e pt a n c e, i n a c c or d a n c e wit h t h e B C E N V l a b o r at o r y m a n u al a n d p r o c e d ur es.  
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W S P i d e ntifi e d t h r e e iss u es p e rt ai ni n g t o t h e l a b o r at or y Q A / Q C p r o vi d e d i n t h e l a b o r at o r y c e rtifi c at es f o r t h e 
s oil a n d g r o u n d w at e r s a m pl es a n al y z e d d u ri n g t his i n v esti g ati o n. T h e f oll o wi n g iss u e w as i d e ntifi e d a t ot al of 
t h r e e ti m es i n A L S W or k Or d e rs #: V A 2 0 C 3 6 9 8 a n d V A 2 0 C 3 4 1 5:  

•  L a b c o nt r ol s a m pl e r e c o v er y w as sli g htl y o utsi d e A L S D at a Q u alit y O bj e cti v e ( D Q O).  R e p o rt e d n o n -
d et e ct r es ults f o r ass o ci at e d s a m pl es w e r e u n aff e ct e d.  

T h e A L S Q A / Q C a n al yti c al r es ults m et all  t h e i nt e r n al d at a q u alit y o bj e cti v es, t h er ef o r e t h e A L S r es ults ar e 
c o nsi d e r e d a c c e pt a bl e. T h e r es ults of A L S’s Q A / Q C s a m pl es ar e i n cl u d e d i n e a c h of t h e l a b o r at o r y c e rtifi c at es 
att a c h e d i n A p p e n di x E.  
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9  DI S C U S SI O N A N D C O N C L U SI O N S   
P h as e II E S A w as  c o n d u ct e d i n D e c e m b e r 2 0 2 0 –  J a n u a r y 2 0 2 1 d u ri n g w hi c h a t ot al of  fi v e b o r e h ol es w e r e drill e d 
a n d  c o m pl et e d as m o nit o ri n g w ells . T w o s oil v a p o u r pr o b e s w e r e als o i nst all e d. T h e b o r e h ol es w e r e d rill e d 
wit hi n t h e p r o p os e d t r a ns p o rt ati o n i m p r o v e m e nt p r oj e ct a n d wit hi n t h e a r e as of p ot e nti al e n vi r o n m e nt al  
c o n c e r n  a n d a r e as of e n vi r o n m e nt al c o n c e r n  i d e ntifi e d i n t h e P h as e I E S A . Fill s oils w e r e e n c o u nt e r e d at all 
i n v esti g ati v e l o c ati o ns. S a m pl es w e r e a n al y z e d f o r a r a n g e of P C O Cs/ C O Cs . B as e d o n t h e c o m p a ris o n of t h e 
a n al yti c al r es ults f o r P h as e II E S A  wit h t h e f e d e r al e n vi r o n m e nt al p r ot e cti o n st a n d a r ds , t h r e e A E Cs w e r e 
i d e ntifi e d at t h e Sit e:  

T a bl e 9 -1  S u m m a r y o f I d e n ti fi e d A E C a n d C O C s  

A E C 

N O.  
A E C D E S C RI P TI O N  R E G U L A T E D C O C S *  

C O C S I D E N TI FI E D D U RI N G 

P R E VI O U S E N VI R O N M E N T A L 

I N V E S TI G A TI O N S B Y O TH E R 

C O N S U L T A N T S  

A E C #1  

 

A s e c ti o n of Ti m b erl a n d R o a d 

cl o s e t o 1 0 61 9 Ti m b erl a n d R o a d  

( b a s e d o n hi st ori c al a n d c urr e nt 

a c ti vi ti e s a n d pr e vi o u s 

e n vir o n m e nt al i n v e sti g a ti o n s 

a n d B C Si t e R e gi str y ( Si t e I D s 

1 6 71 9 –  A cr o s s fr o m 1 0 61 9 

Ti m b erl a n d R o a d a n d 2 3 211 –  

S urr o u n d s Ti m b erl a n d R o a d) .   

S oil: p H  

Gr o u n d w a t er: 

di s s ol v e d i r o n  a n d 

m a n g a n e s e  

 

 

Gr o u n d w a t er: ar s e ni c a n d s o di u m  

 

( b a s e d o n a N otifi c a ti o n of Li k el y or 

A c t u al C o nt a mi n a nt Mi gr a ti o n i s s u e d 

af t er  E S A c o n d u c t e d f or 1 0 61 9 

Ti m b erl a n d R o a d)  

 

A E C # 2  

 

1 0 4 4 0 Ti m b erl a n d R o a d –  d u e t o 

f or m er o p er a ti o n s of C T L S t e el 

a n d b a s e d o n pr e vi o u s 

e n vir o n m e nt al i n v e sti g a ti o n s.  

S oil: p H  

Gr o u n d w a t er: 

di s s ol v e d a r s e ni c, i r o n 

a n d m a n g a n e s e  

S oil: c hr o mi u m, c o p p er a n d ni c k el), F 2 

( C1 0-C1 6)/ L E P H a n d F 3 ( C 1 6-C 3 4)  

 

Gr o u n d w a t er: di s s ol v e d ir o n  

 

( b a s e d o n P h a s e II E S A, S L R Gl o b al 

E n vir o n m e nt al S ol u ti o n s, 2 01 2 ) 

A E C # 3  

 

1 0 5 2 0 Ti m b erl a n d R o a d – d u e t o 

hi st ori c al a n d c urr e nt a cti viti e s 

( C h e m e tr o n R ail w a y Pr o d u c t s 

a n d C P Y ar d) a n d pr e vi o u s 

e n vir o n m e nt al i n v e sti g a ti o n 

( S t a g e 2 P SI, S N C L a v ali n 

E n vir o n m e nt, 2 01 3)  

Gr o u n d w a t er: 

di s s ol v e d a r s e ni c, i r o n 

a n d m a n g a n e s e  

S oil : p H, ar s e ni c, c hr o mi u m, c o p p er 

a n d p h e n a nt hr e n e ( P A H)  

 

Gr o u n d w a t er: ar s e ni c, c a d mi u m, ir o n 

a n d m a n g a n e s e  

 

( b a s e d o n S t a g e 2 P SI, S N C L a v ali n, 

2 01 3 a n d P h a s e I a n d II E S A, H e m m er a 

E n vir o c h e m I n c., 2 01 8.  

N ot es:  

* r e g ul at e d wit hi n f e d e r al j u ris di cti o ns.  
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W S P r e vi e w e d t h e a n al yti c al d at a b as e f o r b a c k g r o u n d g r o u n d w at e r q u alit y f o r t h e Sit e  a r e a a n d s u r r o u n di n g 
p r o p e rti es ( S u b r e gi o n 1 –  L o w e r M ai nl a n d, B C) c o m pil e d b y t h e Mi nist r y of E n vi r o n m e nt a n d Cli m at e C h a n g e 
St r at e g y ( E N V). T h e r e gi o n al b a c k g r o u n d c o n c e nt r ati o n of s u bst a n c es i n g r o u n d w at e r w e r e c oll e ct e d b y t h e 
mi nist r y f r o m v a ri o us s o u r c es i n cl u di n g a c a d e mi c st u di es a n d t e c h ni c al r e p o rts. B as e d o n t h e r e gi o n al 
b a c k g r o u n d c o n c e nt r ati o n m a p 6 , dis s ol v e d i r o n wit hi n S u b r e gi o n 1 is 2 9 0, 0 0 0 u g / L, m a n g a n es e –  2 6, 0 0 0 u g / L a n d 
a rs e ni c –  3 8 u g / L.  T h e n e a r est g r o u n d w at e r m o nit o ri n g sit e l o c ati o n is a p p r o xi m at el y 4 0 0 m t o t h e e ast -
n o rt h e ast, at 1 0 6 1 9, 1 0 6 2 7, 1 0 6 3 3, 1 0 6 4 1 Fi r R o a d a n d a dj a c e nt l a n e ( Sit e I D 1 7 7 0 9). B as e d o n t h e sit e -s p e cifi c 
b a c k g r o u n d g r o u n d w at e r c o n c e nt r ati o ns, diss ol v e d a rs e ni c w as b et w e e n 5. 7 u g / L t o 4 1. 7 u g / L, diss ol v e d i r o n 
w as 1 4, 3 0 0 u g / L t o 1 1 4, 0 0 0 u g / L a n d diss ol v e d m a n g a n es e w as 2, 8 0 0 u g / L t o 3, 4 1 0 u g / L i n s a m pl es c oll e ct e d o n  
s e as o n al b asis. T h e r ef o r e, it a p p e a rs t h at el e v at e d c o n c e nt r ati o ns of ars e ni c, i r o n a n d m a n g a n es e i n 
g r o u n d w at e r at t h e Sit e a r e wit hi n t h e  r e gi o n al b a c k g r o u n d  c o n c e nt r ati o ns of diss ol v e d m et als s u g g est e d b y 
E N V.  

B as e d o n t h e F e d e r al I nt e ri m G r o u n d w at e r Q u alit y G ui d eli n es ( S e cti o n 4. 3 S p e ci al C o nsi d e r ati o ns o n t h e 
A p pli c ati o n of t h e N u m e ri c al G ui d eli n es), it is n ot e x p e ct e d t h at r e m e di ati o n of a c o nt a mi n at e d si t e w o ul d b e 
d o n e t o t h e l e v els b el o w n at u r al b a c k g r o u n d c o n c e nt r ati o ns. T h e g ui d eli n es m a y b e c o nsi d e r e d i n t h e 
d e v el o p m e nt of ris k m a n a g e m e nt a p p r o a c h t o e ns u r e t h at el e v at e d c o n c e nt r ati o ns of c h e mi c als d o n ot p os e a n 
u n a c c e pt a bl e ris k t o h u m a n h e alt h.  

N o i nf o r m ati o n w as a v ail a bl e f o r W S P t o r e vi e w wit h r e g a r ds t o t h e s o u r c e of t h e fill m at e ri al at t h e Sit e. It 
a p p e a rs t h at el e v at e d p H l e v els w e r e o bs e r v e d at s e v e r al s e cti o ns of t h e p r o p os e d t r a ns p o rt ati o n p r oj e ct. p H of 
t h e s oil i nfl u e n c es bi o g e o c h e mi c al p r o c ess es t h at aff e ct pl a nt g r o wt h a n d bi o m ass yi el d. T h e r ef o r e, t h e fill 
m at e ri al e x c a v at e d d u ri n g c o nst r u cti o n a cti viti es s h o ul d n ot b e us e d f o r dit c h i nfilli n g or d e p ositi o n wit hi n 
e n vi r o n m e nt all y s e nsiti v e a r e as.  

                                                        

 
6  i M a p B C - htt ps: / / m a ps. g o v. b c. c a / ess / h m /i m a p 4 m /  
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1 0  R E C O M M E N D A TI O N S  
W S P r e c o m m e n ds t h e f o ll o wi n g: 

•  D u e t o el e v at e d c o n c e nt r ati o ns of h e a v y m et als a n d  hi g h p H, t h e s oil e x c a v at e d f r o m t h e a r e as l o c at e d 
wit hi n A E C  # 1 t h r o u g h A E C # 3  d u ri n g c o nst r u cti o n a cti viti es at t h e Sit e s h o ul d b e c h a r a ct e ri z e d a n d 
dis p os e d a c c or di n gl y , p ossi bl y t o a li c e n c e d l a n dfill.  

•  If gr o u n d w at e r is e n c o u nt er e d d u ri n g c o nst r u cti o n a cti viti es, it s h o ul d b e c oll e ct e d a n d dis p os e d offsit e 
as c o nt a mi n at e d w at e r o r tr e at e d at t h e sit e. T h e effl u e nt q u alit y s h o ul d c o m pl y wit h t h e r e q ui r e m e nts 
of f e d e r al a n d p r o vi n ci al r e g ul ati o ns 7 .  

•  E r osi o n  a n d s e di m e nt c o ntr ol ( E S C) pl a n s h o ul d b e p r e p a r e d b y a Q u alifi e d P r of essi o n al ( Q P) t o a d d r ess 
t h e st o r m w at e r m a n a g e m e nt d u ri n g c o nst r u cti o n. T h e q u alit y of dis c h a r g e s h o ul d c o m pl y wit h t h e E S C 
pl a n a n d t h e Cit y of S u r r e y E S C B yl a w N o. 1 6 1 3 8.  

•  If a Mi nist r y I nst r u m e nt is r e q u e st e d f o r t h e Sit e at a l at e r d at e, f u rt h e r w o r k w o ul d li k el y b e r e q ui r e d 
s u c h as o n - a n d off -sit e d eli n e ati o n of i d e ntifi e d C O Cs i n s oil a n d / o r g r o u n d w at er.  

•  As p e r t h e B C G r o u n d w at e r P r ot e cti o n R e g ul ati o n ( eff e cti v e N o v e m b e r 2 0 0 5), a n y w ell (i n cl u di n g 
m o nit o ri n g w ells) n ot us e d f o r m o r e t h a n 5 y e a rs s h o ul d b e d e a cti v at e d o r d e c o m missi o n e d si n c e s u c h 
w at e r w ells p os e a p r ef e r e nti al p at h w a y t o t h e u n d e rl yi n g a q uif e r. W at e r w ells h a v e t o b e 
d e c o m missi o n e d b y a q u alifi e d w ell d rill e r o r u n d e r t h e s u p e r visi o n of a q u alifi e d p r of essi o n al. A c o p y of 
t h e w ell d e c o m missi o ni n g r e p o rt s h o ul d t o b e s u b mitt e d t o t h e B C E N V.  

•  D u ri n g p ot e nti al f ut u r e r e d e v el o p m e nt of t h e Sit e, if a n y hi d d e n s o u r c e(s) of c o nt a mi n ati o n o r a n y 
s us p e ct e d / o d o r o u s s oils a r e dis c o v e r e d, a q u alifi e d e n vi r o n m e nt al p r of essi o n al  s h o ul d b e c o nt a ct e d 
p ri o r t o t h e s o u r c e r e m o v al t o i niti at e s oil c h a r a ct e ri z ati o n.  

 

 

 

 

                                                        

 
7   Fis h e ri es A ct, C C M E W at e r Q u alit y G ui d eli n es f o r t h e P r ot e cti o n of A q u ati c Lif e, B C H a z ar d o us W ast e R e g ul ati o ns, S c h e d ul e 1. 2  

( St a n d ar ds f o r Dis ch ar g es t o t h e E n vi r o n m e nt a n d St o r m S e w e rs), B C A p pr o v e d W at e r Q u alit y G ui d eli n es   
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1 1  P R O F E S SI O N A L S T A T E M E N T  
As r e q ui r e d u n d e r P a rt 4 , S e cti o n 6 2  of t h e “ E n vi r o n m e nt al M a n a g e m e nt A ct ”, C o nt a mi n at e d Sit es R e g ul ati o ns 
( C S R, B C R e g. 3 7 5 / 9 6 i n cl u di n g a m e n d m e nts u p t o St a g e 1 3 , J a n u a r y 2 6, 2 0 2 1), W S P c o nfi r ms t h at: 

1.  T h e Sit e i n v esti g ati o n r e p ort h as b e e n p r e p a r e d i n a c c o r d a n c e wit h t h e r e q ui r e m e nts of t h e A ct a n d its 
r e g ul ati o ns, p oli ci es, p r o c e d u r es a n d p r ot o c ols ; a n d 

2.  T h e p e rs o n(s) si g ni n g t his r e p o rt h as ( h a v e) d e m o nstr a bl e e x p e ri e n c e i n c o n d u cti n g i n v esti g ati o ns of t his 
t y p e a n d a r e f a mili a r wit h t h e i n v esti g ati o n c o m pl et e d at t h e Sit e. 

11.1 R O L E S A N D R E S P O N SI BI LI TI E S  

M r. R o r y C h u dl e y, B. T e c h., E n vi r o n m e n t al T e c h ni ci a n  

Fi el d S t a f f, R e p o r t A u t h o r  

M r. R o r y C h u dl e y is a n e n vi r o n m e nt al t e c h ni ci a n wit h e x p e ri e n c e i n c o n d u cti n g St a g e 1 a n d 2 P r eli mi n a r y Sit e 
I n v esti g ati o ns, S pill R e m e di ati o n, a n d s oil, g r o u n d w at e r, s oil v a p o u r, a n d s u rf a c e w at e r m o nit o ri n g a n d 
s a m pli n g si n c e 2 0 1 7.   H e h as e x p e ri e n c e c o n d u cti n g e n vi r o n m e nt al i n v esti g ati o ns o n m u ni ci p al, i n d ust ri al, 
c o m m e r ci al, a n d r esi d e nti al p r o p e rti es, i n cl u di n g a s e w a g e t r e at m e nt pl a nt, s c h o ol, a n d h os pit als.   H e  h as als o 
b e e n i n v ol v e d i n i n -sit u a n d e x -sit u r e m e di ati o n of c o nt a mi n at e d sit es a n d r e m e di ati o n f oll o wi n g t r u c k s pills. 
R o r y h ol ds a B a c h el o r’s D e g r e e of T e c h n ol o g y i n E n vir o n m e nt al E n gi n e e ri n g T e c h n ol o g y f r o m Britis h C ol u m bi a 
I nstit ut e of T e c h n ol o g y as well as a Di pl o m a of T e c h n ol o g y i n A r c hit e ct u r al a n d B uil di n g E n gi n e e ri n g 
T e c h n ol o g y f r o m Britis h C ol u m bi a I nstit ut e of T e c h n ol o g y.  

M s . M a ri n a M a k o v e t s ki , P. A g ., E n vi r o n m e n t al S ci e n ti s t  

P r oj e c t M a n a g e r, R e p o r t A u t h o r  

M s . M a ri n a M a k o v ets ki  is a n E n vi r o n m e nt al S ci e ntist  wit h m o r e t h a n ei g ht  y e a rs of e x p e ri e n c e i n 
e n vi r o n m e nt al e n gi n e e ri n g p r oj e cts i n Britis h C ol u m bi a. M s . M a k o v ets ki  h as c o n d u ct e d v a ri o us  P h as e II a n d 
P h as e III , D et ail e d Sit e I n v esti g ati o ns , a n d R e m e di ati o n p r oj e cts i n Britis h C ol u m bi a. S h e  h as b e e n l e a di n g fi el d 
w o r k a n d r e p o rt p r e p a r ati o n f o r t his P h as e II E S A.  

M s. J a s Mi n h a s  

R e p o r t r e vi e w  
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1 2  C L O S U R E  
W S P h as p r e p a r e d t his r e p o rt e x cl usi v el y f o r V F P A . T h e c o n cl usi o ns m a d e i n t his r e p o rt r efl e ct W S P’s b est 
j u d g e m e nt i n li g ht of t h e i nf o r m ati o n a v ail a bl e at t h e ti m e of p r e p a r ati o n. N o ot h e r w arr a nt y, e x p r ess e d o r 
i m pli e d, is m a d e. A n y us e w hi c h a t hi r d p a rt y m a k es of t his r e p o rt, o r a n y r eli a n c e o n o r d e cisi o ns t o b e m a d e 
o r a cti o ns b as e d o n it, a r e t h e r es p o nsi bilit y of s u c h t hi r d p a rti es. W S P a c c e pts n o r es p o nsi bilit y f o r d a m a g es, if 
a n y, s uff e r e d b y a t hi r d p a rt y as a r es ult of d e cisi o ns m a d e or a cti o ns b as e d o n t his r e p o rt. T h e st a n d a r d 
li mit ati o ns of t his r e p o rt ar e p r o vi d e d i n S e cti o n  1 3 . Y o u r att e nti o n is als o d r a w n t o t h e c o n diti o ns o utli n e d i n 
t h e “ T e r ms of E n g a g e m e nt ” w hi c h will b e a p pli c a bl e t o t his r e p o rt.  
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1 3  S T A N D A R D LI MI T A TI O N S  
1  T h e fi n di n gs a n d c o n cl usi o ns d o c u m e nt e d i n t his R e p o rt h a v e b e e n p r e p a r e d f o r s p e cifi c a p pli c ati o n t o t his 

P r oj e ct a n d h a v e b e e n d e v el o p e d i n a m a n n e r c o nsist e nt wit h t h at l e v el of c a r e n o r m all y e x e r cis e d b y 
e n vi r o n m e nt al p r of essi o n als c u r r e ntl y p r a cti ci n g u n d e r si mil a r c o n diti o ns i n t h e ar e a.  
 

2  T h e fi n di n gs of t his R e p o rt ar e b as e d s ol el y o n d at a c oll e ct e d o n Sit e d u ri n g t his i n v esti g ati o n a n d p e rt ai n 
o nl y t o t h e l o c ati o ns t h at h a v e b e e n i n v esti g at e d a n d o n t h e c o n diti o ns of t h e Sit e d u ri n g t h e c o m pl eti o n of 
t h e w or k a nd s e r vi c es.  W S P C a n a d a I n c. h as r eli e d o n g o o d f ait h o n i nf o r m ati o n p r o vi d e d b y i n di vi d u als 
a n d s o u r c es n ot e d i n t h e R e p o rt.  N o ot h e r w arr a nt y, e x p r ess e d o r i m pli e d, is m a d e.  
 

3  If n e w i nf o r m ati o n is d e v el o p e d i n f ut u r e w or k t h at aff e cts t h e c o n cl usi o ns of t his R e p o rt, W S P C a n a d a I n c. 
s h o ul d b e c o nt a ct e d t o r e -e v al u at e t h e c o n cl usi o ns of t his R e p o rt a n d p r o vi d e a m e n d m e nts as r e q ui r e d.  
 

4  T h e s e r vi c e p r o vi d e d b y W S P C a n a d a I n c. i n c o m pl eti n g t his R e p o rt is i nt e n d e d t o assist t h e Cli e nt i n a 
b usi n ess d e cisi o n.  T h e li a bilit y of t h e Sit e is n ot t r a nsf e rr e d t o W S P C a n a d a I n c. as a r es ult of s u c h w o r k a n d 
s e r vi c es, a n d W S P C a n a d a I n c. d o es n ot m a k e r e c o m m e n d ati o n r e g a r di n g t h e p ur c h as e, s al e, o r i n v est m e nt 
i n t h e p r o p e rt y. 
 

5  T his d o c u m e nt is i nt e n d e d f o r t h e e x cl usi v e us e of  V F P A , f o r w h o m it h as b e e n pr e p a r e d. W S P d o es n ot 
a c c e pt r es p o nsi bilit y t o a n y t hi r d p a rt y f o r t h e us e of i nf o r m ati o n p r es e nt e d i n t his R e p o rt, o r d e cisi o ns 
m a d e or a cti o ns t a k e n b as e d o n its c o nt e nt.  
 

6  T h e i nf o r m ati o n p r es e nt e d i n t his R e p o rt is b as e d o n, a n d li mit e d b y, t h e ci r c u mst a n c es a n d c o n diti o ns 
a c k n o wl e d g e d h e r ei n, a n d o n i nf o r m ati o n a v ail a bl e at t h e ti m e of its p r e p a r ati o n. W S P h as e x e r cis e d 
r e as o n a bl e s kill, c a r e, a n d dili g e n c e t o ass ess t h e i nf or m ati o n a c q ui r e d d u ri n g t h e p r e p a r ati o n o f t his 
R e p o rt, b ut c a n n ot g u a r a nt e e or w arr a nt t h e a c c u r a c y or c o m pl et e n ess of t h e i nf o r m ati o n. I nf o r m ati o n 
p r o vi d e d b y ot h e rs, w h et h e r r e p r es e nt e d o r ot h e r wis e utili z e d, is b eli e v e d t o b e a c c u r at e b ut c a n n ot b e 
g u a r a nt e e d.  
 

7  T h e r e p o rt i nt e n d e d t o b e us e d i n t h ei r e nti r et y. N o e x c e r pts m a y b e t a k e n t o b e r e p r es e nt ati v e of t h e 
fi n di n gs i n t h e ass ess m e nt / i n v esti g ati o n. 
 

8  T h e R e p o rt m a y n ot b e r e pr o d u c e d i n w h ol e or i n p a rt, e x c e pt as r e q ui r e d b y y o u r a c c o u nt a nts, r e g ul at o rs 
o r l e g al a d vis o rs, wit h o ut o u r p ri o r w ritt e n c o ns e nt. I n a n y e v e nt, t h e R e p o rt s h all b e p r o vi d e d i n its 
e nti r et y.   
 

9  T his r e p o rt is n ot assi g n a bl e a n d d o es n ot c o nf e r a n y ri g ht or b e n efit u p o n a n y t hi r d p a rt y u nl ess w ritt e n 
a g r e e m e nt is m a d e b et w e e n W S P a n d t h e t hi r d p a rt y. W e a c c e pt n o r e s p o nsi bilit y f o r a n y l oss or d a m a g e 
s uff e r e d b y a t hi r d p a rt y as a r es ult of d e cisi o ns m a d e o r a cti o ns b as e d o n t h e R e p o rt. I n t h e e v e nt t h at a 
t hi r d p a rt y h as a c o n c e r n a b o ut t h e P r o p e rt y a n d s e e ks a r e p o rt u p o n w hi c h it m a y r el y, it is o bli g at e d t o 
hi r e a n e n vi r o n m e nt al c o ns ult a nt at its o w n c ost . 
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A P P E N DI X  

 

B  P H O T O G R A P H S  



 

W S P Fil e # 2 0 M -0 0 7 5 8 -0 0  

P h ot o gr a p h  T a k e n: 1 9  J u n e 2 0 2 0  

V a n c o u v er Fr as er P ort A ut h orit y  

P h as e I E n vir o n m e nt al Sit e As s es s m e nt  

Fr as er S urr e y D o c ks, S urr e y,  B C  

P a g e | 1  

 

 
P h ot o gr a p h 1 : Vi e w of Ti m b erl a n d R o a d l o o ki n g n ort h . 
 

 
P h ot o gr a p h 2 : 1 0 4 4 0 Ti m b erl a n d R o a d –  pr o p o s e d d e v el o p m e nt ar e a  ( us e d b y W e str a n I nt er m o d al 
Lt d.) . 



 

W S P Fil e # 2 0 M -0 0 7 5 8 -0 0  

P h ot o gr a p h  T a k e n: 1 9  J u n e 2 0 2 0  

V a n c o u v er Fr as er P ort A ut h orit y  

P h as e I E n vir o n m e nt al Sit e As s es s m e nt  

Fr as er S urr e y D o c ks, S urr e y,  B C  

P a g e | 2  

 

 
P h ot o gr a p h 3 : 1 0 5 5 0 Ti m b erl a n d R o a d –  pr o p o s e d d e v el o p m e nt ar e a ( o c c u pi e d b y I D C Distri b u ti o n 
S er vi c es Lt d. ). 

 

 
P h ot o gr a p h  4 : 1 0 5 2 0 Ti m b erl a n d R o a d –  pr o p o s e d d e v el o p m e nt ar e a ( o c c u pi e d b y C P W e l di n g Pl a nt). 
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Fr as er S urr e y D o c ks, S urr e y,  B C  

P a g e | 3  

 

 
P h ot o gr a p h  5 : 1 0 5 5 0 Ti m b erl a n d R o a d –  o c c u pi e d b y I D C Distri b uti o n S er vi c es Lt d.  
 

 
P h ot o gr a p h  6 : St or a g e of r ail w a y ti es at 1 0 5 2 0 Ti m b erl a n d R o a d.   
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C  B O R E H O L E A N D 
M O NI T O RI N G W E L L 
L O G S  



C o n cr et e
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S a n d

Sl o u g h

0. 1 0

0. 6 0

4. 6 0

0. 2 5- 0. 3 5

0. 6 0- 0. 7 0

1. 1 5- 1. 2 5

1. 9 5- 2. 0 5
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4. 3 5- 4. 4 5
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0. 1 0

0. 9 1

2. 5 9

C o n cr et e

B e nt o nit e

S a n d

Sl o u g h

A S P H A L T.

S A N D & G R A V E L: r o a d b a s e, gr e y.

S A N D: fi n e, br o w n, tr a c e w ell-r o u n d e d

gr a v el.

Gr e y b el o w 1. 8 m

W o o d d e bri s e n c o u nt er e d at 2. 7 m

E n d of b or e h ol e at 4. 6 0 m.

W A T E R
( 1 7/ 1 2/ 2 0 2 0)
  D e pt h: 1. 4 0 m
  El e v.:  m
  Di a m.: 5 1 m m

0

0

0. 2

0

0. 1

0. 1

M et al s

M et al s

M et al s,
V O C/ V P H,

F 1- F 4,
L E P H/ H E P H,
P A H, Cl. &

n o n Cl.
P h e n ol s

2 0-

M W 1 @ 0. 3 m

2 0-
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S a m pl e T y p e:

S A M P L E SC O M P L E TI O N D E T AI L SG E O L O G Y / LI T H O L O G Y

W ell D et ail s:

L e v el s:
D at e ( st art):
D at e ( e n d):
Drilli n g C o m p a n y:
Drilli n g E q ui p m e nt:
Drilli n g M et h o d:
B or e h ol e Di a m et er:
Drilli n g Fl ui d:

1 5/ 1 2/ 2 0 2 0
1 5/ 1 2/ 2 0 2 0
D o w nrit e Drilli n g
Ot h er
S oli d St e m / H oll o w St e m A u g er
1 5 2 m m

O d o ur:

D
U

P
LI

C
A

T
E

I nt a ct / U n di st ur b e d

L o st

W ell C a si n g T y p e: Fl u s h m o u nt

W at er L e v el S - Sli g ht
M - M o d er at e
P - P er si st e nt

Pr oj e ct N a m e:
Sit e:
B or e h ol e L o c ati o n:
Cli e nt:

V F P A F S P L Tr a n s p ort ati o n I m pr o v e m e nt
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2 0- M W 1
V a n c o u v er Fr a s er P ort A ut h orit y
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E
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    D E P T H    
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m a sl

M et al s = A T 1 M et al s
M et al s, V O C/ V P H, F 1- F 4,
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D - Di s p er s e d
S - S at ur at e d

Fr e e P h a s e
A S - A u g er s a m pl e
G S - Gr a b s a m pl e
M A - M a n u al A u g er
S S - S plit S p o o n
S T - S h el b y T u b e
T A - A u g er
T R - Tr o w el
T U - D T 3 2 Li n er

C or e d

S S

C h e mi c al A n al y si s:

Vi s u al:

O
D

O
U

R
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V
al

u
e

Gr o u n d s urf a c e.

R e w or k e d /
R e m o ul d e d

Drilli n g D et ail s: S ur v e y D et ail s:
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S a n d
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0. 2 5- 0. 3 5
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4. 4 5- 4. 5 5

2 0-
D U P 1-

M M

0. 0 0

0. 1 0

0. 7 6

2. 5 6

C o n cr et e

B e nt o nit e

S a n d

Sl o u g h

Silt y S A N D: gr e y/ br o w n, s o m e gr a v el

M et al d e bri s e n c o u nt er e d at 0. 6 m

S A N D:  Fi n e, gr e y

E n d of b or e h ol e at 4. 6 0 m.

W A T E R
( 1 7/ 1 2/ 2 0 2 0)
  D e pt h: 0. 8 0 m
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S A N D & G R A V E L: Gr e y
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d e bri s
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M A - M a n u al A u g er
S S - S plit S p o o n
S T - S h el b y T u b e
T A - A u g er
T R - Tr o w el
T U - D T 3 2 Li n er

C or e d

S S

C h e mi c al A n al y si s:

Vi s u al:

O
D

O
U

R

N 
V
al

u
e

Gr o u n d s urf a c e.

R e w or k e d /
R e m o ul d e d

Drilli n g D et ail s: S ur v e y D et ail s:

Pr oj e ct N u m b er: 2 0 M- 0 0 7 5 8- 0 0

% 
R

E
C

O
V

E
R

Y

D
E

P
T

H 
(f

t)

D E S C RI P TI O N

M O NI T O RI N G W E L L R E C O R D: 2 0- M W 3
Pr

oj
ec

t 
: 

2
0

M-
0
0
7
5
8-

0
0 

L
O

G
S.

G
PJ

  
 

Ty
p
e 

of
 r

e
p
or

t 
: 

W
S

P
_

E
N
_

W
E
L
L-

E
N

VI
R

O
N

M
E

N
T

A
L 
  

D
at

a 
T
e

m
pl

at
e 
: 

2
0
1
9
0
6
0
4
_

C
D.

G
D

T 
  

2
1/

1
2/

2
0
2
0

P V C, 5 1
m m

P V C ( # 1 0),



A P P E N DI X  

 

D  A N A L Y TI C A L D A T A 
T A B L E S  



P h a s e II E n vir o n m e nt al Sit e A s s e s s m e nt

Fr a s er S urr e y P ort L a n d s, S urr e y, B C

2 0 M- 0 0 7 5 8- 0 0

F e br u ar y 2 0 2 1

P A R A M E T E R S  R D L

2 0- M W 1 @ 0. 3 m 2 0- M W 1 @ 0. 6 m 2 0- M W 1 @ 1. 2 m 2 0- M W 2 @ 0. 3 m 2 0- M W 2 @ 0. 6 m 2 0- D U P 1- M M 2 0- M W 3 @ 0. 3 m 2 0- M W 3 @ 0. 6 m 2 0- 1 0 @ 2' 2 0- 1 2 @ 2 ' 2 0- 1 3 @ 2' 2 0- 1 5 @ 3' 2 0- 1 6 @ 4'

C S R I L St a n d ar d s ( 1)

S a m pl e D at e 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- O ct- 2 0 2 0 1 5- O ct- 2 0 2 0 1 5- O ct- 2 0 2 0 1 5- O ct- 2 0 2 0 1 5- O ct- 2 0 2 0

p H 0. 1 8. 8 8. 9 8. 5 7. 8 4 8. 0 9 8. 0 8 - 7. 4 1 7. 5 2 6. 9 8. 0 5 8. 3 5 8. 0 5 7. 3 N S 6 t o 8

Al u mi n u m 4 0 9 8 4 0 9 6 0 0 9 2 3 0 1 4 8 0 0 1 0 8 0 0 1 0 3 0 0 5 % 1 5 6 0 0 1 9 9 0 0 1 6 0 0 0 8 9 8 0 1 0 0 0 0 1 0 4 0 0 1 3 6 0 0 2 5 0 0 0 0 ( 2) N A

A nti m o n y 0. 1 0. 2 2 0. 2 0. 1 8 0. 5 1 0. 3 3 0. 3 4 - 0. 4 5 0. 5 7 0. 6 4 0. 3 2 0 . 2 8 0. 2 8 0. 3 6 4 0 0 0 0 ( 2), 4 0 ( 3) 4 0

Ar s e ni c 0. 3 3. 1 3 3. 2 6 2. 7 9 5. 6 4 4. 0 2 4. 0 2 - 5. 4 4 7. 8 7. 8 3 3. 9 8 4. 0 4 3. 7 3. 7 7 1 0 1 2

B ari u m 1 5 0. 9 5 2. 8 4 8. 7 9 7. 8 8 6. 5 7 6. 8 1 2 % 1 1 1 1 4 5 1 3 4 6 4. 8 8 0. 8 6 4. 8 7 8. 5 3 5 0 2 0 0 0

B er ylli u m 0. 1 0. 1 9 0. 1 8 0. 1 6 0. 3 2 0. 2 3 0. 2 2 - 0. 3 1 0. 4 0. 3 5 0. 2 0. 2 0. 1 8 0. 2 5 1 - 3 5 0 8

B or o n 2  < 5. 0  < 5. 0  < 5. 0  < 5. 0  < 5. 0  < 5. 0 -  < 5. 0  < 5. 0  < 5. 0  < 5. 0  < 5. 0 < 5. 0  < 5. 0 > 1 0 0 0 0 0 0 ( 2) N A

C a d mi u m 0. 0 4 0. 1 2 0. 1 2 4 0. 1 2 6 0. 3 2 2 0. 1 5 5 0. 1 7 - 0. 2 1 0. 3 1 1 0. 3 4 9 0. 2 0 1 0. 1 4 3 0. 1 3 3 0. 1 4 2 1 - 5 0 2 2

C hr o mi u m h e x a v al e nt ( Cr VI) 0. 1 0. 1 0. 1 2  < 0. 1 0  < 0. 1 0  < 0. 1 0 0 . 1 1  < 0. 1 0  < 0. 1 0  < 0. 1 0  < 0. 1 0 0. 1 3  < 0. 1 0  < 0. 1 0 6 0 1. 4

C hr o mi u m tri v al e nt ( Cr III) 0. 0 3 3 0. 7 2 3. 1 2 2. 8 3 7. 3 3 3. 1 2 8. 1 1 6 % 3 8. 7 4 6. 7 6 0. 4 2 5 3 0. 6 2 7. 1 2 5. 6 2 5 0 8 7*

C o b alt 0. 1 8. 1 1 8. 0 6 7. 1 2 1 2. 1 9. 3 5 8. 9 7 4 % 1 2. 4 1 5. 7 1 4. 8 7. 6 9 8 . 6 8 7. 0 5 7. 5 9 2 5 3 0 0

C o p p er 0. 4 1 5. 8 1 4. 9 1 3. 7 3 1. 2 1 9. 3 1 8. 9 2 % 2 8. 5 3 7. 8 3 7 1 6. 5 1 8 . 1 1 5 1 7. 6 7 5 - 3 0 0 9 1

Ir o n 2 0 1 8 2 0 0 1 7 5 0 0 1 6 1 0 0 2 5 8 0 0 2 0 2 0 0 1 9 3 0 0 5 % 2 7 0 0 0 3 2 4 0 0 3 0 40 0 1 8 0 0 0 1 9 6 0 0 1 9 0 0 0 1 8 5 0 0 1 5 0 0 0 0 ( 2) N A

L e a d 0. 2 2. 6 5 2. 1 4 2. 0 6 1 9 4. 2 6 4. 7 4 1 1 % 5. 5 1 9. 0 7 7. 8 8 4. 3 3. 0 8 7. 6 4 9. 0 3 2 0 0 ( 6) - 4 0 0 0 6 0 0

Lit hi u m 0. 1 8 7. 3 7. 1 1 3. 1 9. 4 9. 3 1 % 1 4 1 8. 6 1 3. 2 7. 1 8. 2 6. 9 6. 5 4 5 0 ( 2) N A

M a n g a n e s e* * 0. 4 3 9 8 3 4 8 2 9 9 6 0 7 3 6 5 3 7 0 1 % 5 4 7 6 7 2 5 7 8 4 2 3 3 4 0 3 7 3 3 8 0 2 0 0 0 N A

M er c ur y 0. 0 4  < 0. 0 5 0 0  < 0. 0 5 0 0  < 0. 0 5 0 0  < 0. 0 5 0 0  < 0. 0 5 0 0  < 0. 0 5 0 0 - 0. 0 5 2 8  < 0. 0 5 0 0  < 0. 0 5 0 0  < 0. 0 5 0 0  < 0. 0 5 0 0  < 0. 0 5 0 0  < 0. 0 5 0 0 7 5 5 0

M ol y b d e n u m 0. 1 0. 3 3 0. 3 4 0. 3 0. 7 1 0. 4 3 0. 4 7 - 0. 7 0. 9 4 1. 0 6 0. 4 9 0. 5 9 0. 6 4 0. 9 7 1 5 4 0

Ni c k el 0. 6 3 2. 8 3 4. 2 3 0. 6 4 2. 9 3 7. 1 3 4. 5 7 % 4 3. 7 5 1. 9 5 5. 4 3 2. 1 3 5. 4 2 6. 5 2 4. 3 7 5- 2 5 0 ( 6) 8 9

S el e ni u m 0. 2  < 0. 2 0  < 0. 2 0  < 0. 2 0 0. 3 6  < 0. 2 0  < 0. 2 0 - 0. 2 9 0. 4 4 0. 4 3 < 0. 2 0  < 0. 2 0  < 0. 2 0  < 0. 2 0 1 2. 9

Sil v er 0. 1  < 0. 1 0  < 0. 1 0  < 0. 1 0 0. 1 4  < 0. 1 0  < 0. 1 0 -  < 0. 1 0 0. 1 3 0. 1 3  < 0. 1 0  < 0. 1 0  < 0. 1 0  < 0. 1 0 3 5 0 0 0 ( 2), 4 0 ( 3) 4 0

Str o nti u m 0. 2 2 1. 3 2 0. 5 2 0. 8 4 1. 3 3 6. 3 3 4. 2 6 % 5 3. 9 5 9. 5 5 1. 3 2 9 . 3 3 5 3 4. 5 4 5. 3 1 5 0 0 0 0 ( 2) N A

T h alli u m 0. 1  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 0. 0 9 3 0. 0 5 2 0. 0 5 3 2 % 0. 0 8 0. 1 0 9 0. 0 9 4  < 0. 0 5 0 0. 0 5 2  < 0. 0 5 0  < 0. 0 5 0 2 5 ( 3) 1

Ti n 0. 2  < 2. 0  < 2. 0  < 2. 0  < 2. 0  < 2. 0  < 2. 0 -  < 2. 0  < 2. 0  < 2. 0  < 2. 0  < 2. 0  < 2. 0  < 2. 0 > 1 0 0 0 0 0 0 ( 2), 3 0 0 ( 3) 3 0 0

T u n g st e n 0. 2  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 -  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 2 0 0 ( 2) N A

Ur a ni u m 0. 0 5 0. 2 9 6 0. 2 2 1 0. 2 6 1 0. 6 5 7 0. 3 3 9 0. 3 9 5 1 5 % 0. 7 0 1 0. 8 6 6 0. 7 0 3 0. 3 9 8 0. 3 7 0. 3 2 8 0. 4 4 8 3 0 3 0 0

V a n a di u m 1 4 5. 1 4 1. 4 3 9. 6 5 2 4 4. 9 4 2. 8 5 % 5 0. 4 6 3. 2 6 2 4 1. 7 4 2 4 1. 4 3 7 1 0 0 1 3 0

Zi n c 2 4 0. 8 3 8 3 5. 2 6 4. 8 4 6. 2 4 5. 1 2 % 6 2. 2 7 9. 9 7 2. 4 3 9. 6 4 3. 3 4 3 4 5. 4 1 5 0 - 4 5 0 4 1 0

N O T E S

R e s ult s a n d st a n d ar d s i n µ g/ g or p art s p er milli o n ( p p m) u nl e s s ot h er wi s e st at e d

R D L - R e p ort e d D et e cti o n Li mit

"-"  - N ot a n al y z e d / c a n n ot b e c al c ul at e d

* St a n d ar d f or t ot al c hr o mi u m

* * - M a n g a n e s e st a n d ar d s a p pl y if sit e u s e d f or a n i n d u stri al or c o m m er ci al p ur p o s e or a cti viti y s et o ut i n S c h e d u l e 2 a s: B 1, C 1, C 3, C 4, D 2, D 3, D 5, D 6, E 4, H 3, H 1 1, H 1 4, or H 2 0.

N S i n di c at e s t h at n o st a n d ar d a p pli e s

1 - C S R S c h e d ul e 3. 1, P art 1 - M atri x N u m eri c al S oil St a n d ar d s u nl e s s n ot e d ot h er wi s e

2 - C S R S c h e d ul e 3. 1 - P art 2 - G e n eri c S oil St a n d ar d s t o Pr ot e ct H u m a n H e alt h

3 - C S R S c h e d ul e 3. 1 - P art 3 - G e n eri c S oil St a n d ar d s t o Pr ot e ct E c ol o gi c al H e alt h
4 - St a n d ar d f or h e x a v al e nt c hr o mi u m

5 - St a n d ar d f or all c hr o mi u m s p e ci ati o n s

6 - Pr ot o c ol 4 - D et er mi ni n g B a c k gr o u n d S oil Q u alit y ( S urr e y - R e gi o n al B a c k gr o u n d C o n c e ntr ati o n f or L o w er M ai nl a n d)

7 - C a n a di a n C o u n cil of Mi ni st er s of t h e E n vir o n m e nt ( C C M E) S oil Q u alit y G ui d eli n e s f or t h e Pr ot e cti o n of E n vir o n m e nt  a n d H u m a n H e alt h, 1 9 9 9 - I n d u stri al L a n d U s e

R P D - R el ati v e P er c e nt a g e Diff er e n c e

B O L D  S a m pl e c o n c e ntr ati o n e x c e e d s t h e a p pli c a bl e st a n d ar d or crit eri a

B O L D  R P D v al u e s e x c e e d 2 0 %

T a bl e 1

p a g e 1 of 1

M et al s A n al y s e s

R e s ult s of S oil S a m pl e s

C C M E

C S Q G, I n d u stri al L a n d 

U s e ( 7)

R P D ( %)



P h a s e II E n vir o n m e nt al Sit e A s s e s s m e nt

Fr a s er S urr e y P ort L a n d s, S urr e y, B C

2 0 M- 0 0 7 5 8- 0 0

F e br u ar y 2 0 2 1

P A R A M E T E R S  R D L

2 0- M W 1 @ 1. 2 m 2 0- M W 1 @ 0. 6 m 2 0- M W 2 @ 0. 6 m 2 0- D U P 1- M M 2 0- M W 3 @ 0 . 3 m
C S R I L St a n d ar d s 

( 1)

S oil Q u alit y G ui d eli n e f or 

t h e Pr ot e cti o n of 

Fr e s h w at er Lif e ( 5)

S a m pl e D at e 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0

1- M et h yl n a p ht h al e n e 0. 0 1  < 0. 0 1 0  < 0. 0 1 0 -  < 0. 0 1 0 -  < 0. 0 1 0 1 0 0 0 ( 2)  N G  N G  N G

2- M et h yl n a p ht h al e n e 0. 0 1  < 0. 0 1 0  < 0. 0 1 0 -  < 0. 0 1 0 -  < 0. 0 1 0 9 5 0 ( 2)  N G  N G  N G

A c e n a p ht h e n e 0. 0 0 5  < 0. 0 0 5 0  < 0. 0 0 5 0  < 0. 0 0 5 0  < 0. 0 0 5 0 -  < 0. 0 0 5 0 1 5 0 0 0 ( 2)  N G 0. 2 8  N G

A c e n a p ht h yl e n e 0. 0 0 5 0. 0 1 8 7 0. 0 1 3 0. 0 0 8 7 0. 0 1 1 8 -  < 0. 0 0 5 0  N S  N G 3 2 0  N G

A nt hr a c e n e 0. 0 0 4  < 0. 0 0 4 0 0. 0 1 0 1 0. 0 1 8 2 0. 0 0 8 7 -  < 0. 0 0 4 0 3 0 3 2  N G  N G

B e n z ( a) a nt hr a c e n e 0. 0 1  < 0. 0 1 0 0. 0 1 6 0. 0 2 7 0. 0 1 2 -  < 0. 0 1 0 5 0 0 ( 2), 1 0 ( 3) 1 0  N G 0. 3 3

B e n z o ( a) p yr e n e 0. 0 1  < 0. 0 1 0 0. 0 1 3 0. 0 2 2 0. 0 1 2 -  < 0. 0 1 0 5 0 7 2 8 8 0 0 0. 3 7

B e n z o ( b +j) fl u or a nt h e n e s 0. 0 1  < 0. 0 1 0 0. 0 1 7 0. 0 2 9 0. 0 1 5 -  < 0. 0 1 0 5 0 0 ( 2), 1 0 ( 3) 1 0  N G 0. 1 6

B e n z o( g, h,i) p er yl e n e 0. 0 1  < 0. 0 1 0  < 0. 0 1 0 0. 0 1 4 < 0. 0 1 0 -  < 0. 0 1 0  N S  N G  N G 6. 8

B e n z o ( k) fl u or a nt h e n e 0. 0 1  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 -  < 0. 0 1 0 5 0 0 ( 2), 1 0 ( 3) 1 0  N G 0. 1 6

C hr y s e n e 0. 0 1  < 0. 0 1 0 0. 0 1 5 0. 0 2 4 0. 0 1 2 -  < 0. 0 1 0 4 5 0 0 ( 2)  N G  N G 2. 1

Di b e n z ( a, h) a nt hr a c e n e 0. 0 0 5  < 0. 0 0 5 0  < 0. 0 0 5 0  < 0. 0 0 5 0  < 0. 0 0 5 0 -  < 0. 0 0 5 0 5 0 ( 2), 1 0  ( 3) 1 0  N G 0. 2 3

Fl u or a nt h e n e 0. 0 1  < 0. 0 1 0 0. 0 3 9 0. 0 6 3 0. 0 2 8 - 0. 0 1 4 2 0 0 1 8 0  N G  N G

Fl u or e n e 0. 0 1  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 -  < 0. 0 1 0 9 5 0 0 ( 2 )  N G 0. 2 5  N G

I n d e n o ( 1, 2, 3- c d) p yr e n e 0. 0 1  < 0. 0 1 0  < 0. 0 1 0 0. 0 1 3 < 0. 0 1 0 -  < 0. 0 1 0 5 0 0 ( 2), 1 0 ( 3) 1 0  N G 2. 7

N a p ht h al e n e 0. 0 1  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 -  < 0. 0 1 0 2 0 0. 0 1 3 0. 0 1 3  N G

P h e n a nt hr e n e 0. 0 1  < 0. 0 1 0 0. 0 2 3 0. 0 5 0 0. 0 1 6 - 0. 0 1 4 3 0 0 0 0 0 ( 2), 5 0 ( 3) 0. 0 4 6 0. 0 4 6  N G

P yr e n e 0. 0 1  < 0. 0 1 0 0. 0 2 4 0. 0 4 6 0. 0 1 9 -  < 0. 0 1 0 2 0 0 0 0 0 ( 2), 1 0 0 ( 3) 1 0 0  N G  N G

Q ui n oli n e 0. 0 1  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 -  < 0. 0 1 0 1 0 ( 2)  N G  N G  N G

T ot al f or B( a) P T P E* - - 0. 0 1 6 4 5 0. 0 2 7 9 8 0. 0 1 4 8 2 - - N S  N G  N G  N G

I A C R ( C C M E) * * 0. 1 5  < 0. 1 5 0. 2 4 0. 3 8 3 0. 2 1 -  < 0. 1 5  N S  N G  N G  < = 1

N O T E S

R e s ult s a n d st a n d ar d s i n µ g/ g or p art s p er milli o n ( p p m) u nl e s s ot h er wi s e st at e d

"-"  - N ot a n al y z e d / c a n n ot b e c al c ul at e d

N S i n di c at e s t h at n o st a n d ar d a p pli e s

N G i n di c at e s t h at n o g ui d a n c e a p pli e s

R P D R el ati v e p er c e nt diff er e n c e

I A C R - I n d e x of A d diti v e C a n c er Ri s k s

1 - C S R S c h e d ul e 3. 1, P art 1 - M atri x N u m eri c al S oi l St a n d ar d s u nl e s s n ot e d ot h er wi s e

2 - C S R S c h e d ul e 3. 1 - P art 2 - G e n eri c S oil St a n d a r d s t o Pr ot e ct H u m a n H e alt h

3 - C S R S c h e d ul e 3. 1 - P art 3 - G e n eri c S oil St a n d a r d s t o Pr ot e ct E c ol o gi c al H e alt h

4 - C a n a di a n S oil Q u alit y G ui d eli n e s ( C S Q G) f or C ar ci n o g e ni c a n d Ot h er P A H s f or t h e pr ot e cti o n of E n vi r o n m e nt al H e alt h. 

5- S oil Q u alit y G ui d eli n e f or t h e Pr ot e cti o n of Fr e s h w at er Lif e

6- S oil Q u alit y G ui d eli n e s f or t h e pr ot e cti o n of p o t a bl e w at er

B O L D S a m pl e c o n c e ntr ati o n e x c e e d s t h e a p pli c a bl e st a n d ar d or crit eri a

B O L D S a m pl e c o n c e ntr ati o n d et e ct a bl e

B O L D R P D v al u e s e x c e e d 2 0 %

* * T h e I A C R c al c ul at e d v al u e w a s c o m p ar e d wit h h u m a n  h e alt h g ui d eli n e b a s e d o n c ar ci o g e ni c eff e ct s of PA H s f or t h e pr ot e cti o n of p ot a bl e w at er at i n d u stri al sit e s (I A C R < = 1)

C a n a di a n S oil Q u alit y 

G ui d eli n e s ( C S Q G) f or 

t h e pr ot e cti o n of 

E n vi r o n m e nt al H e alt h ( 4)

R P D ( %)

P a g e 1 of 1

T a bl e 2
R e s ult s of S oil S a m pl e s

P A H A n al y s e s

S oil Q u alit y G ui d eli n e s f or 

t h e pr ot e cti o n of p ot a bl e 

w at er ( 6)

B ol d

" T h e u n s u b stit ut e d P A H s t h at ar e k n o w n or str o n gl y s u s p e ct e d t o a ct a s c ar ci n o g e n s i n h u m a n s a n d ot h er  m a m m al s" a s p er C a n a di a n E n vir o n m e nt al Q u alit y G uid eli n e s, 

C a n a di a n C o u n cil of Mi ni st er s of t h e E n vir o n m e nt, 2 0 0 8, r e vi s e d 2 0 1 0.

B e n z o( a) p yr e n e T ot al P ot e n c y E q ui v al e nt s ( B( a) P T P E )  w a s c al c ul at e d u si n g t h e s e p ar a m et er s t o a s s e s s c ar c e n o g e ni c eff e ct s of P A H s f or t h e pr ot e cti o n of H u m a n 

H e alt h. 

* T h e c al c ul at e d v al u e of B( a) P T P E w a s c o m p ar e d wit h t h e h u m a n h e alt h g ui d eli n e s b a s e d o n c ar ci ni g e ni c  eff e ct s of P A H s f or i n d u stri al l a n d ( 0. 6 B( a) P T P E - b a s e d o n a n i n cr e m e nt al lif eti m e c a n c er ri s k 

of 1 i n 1, 0 0 0, 0 0 0 a n d 5. 3 B( a) P T P E b a s e d o n a n i n c r e m e nt al lif eti m e c a n c er ri s k of 1 i n 1 0 0, 0 0 0)



P h a s e II E n vir o n m e nt al Sit e A s s e s s m e nt
Fr a s er S urr e y P ort L a n d s, S urr e y, B C

2 0 M- 0 0 7 5 8- 0 0
F e br u ar y 2 0 2 1

P A R A M E T E R S  R D L

2 0- M W 1 @ 1. 2 m 2 0- M W 2 @ 0. 3 m 2 0- M W 2 @ 0. 6 m 2 0- D U P 1- M M 2 0- M W 3 @ 0 . 3 m
C S R I L St a n d a r d s 

( 1)

S a m pl e D at e 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0
E P H s ( 1 0- 1 9) 5 0  < 2 0 0  < 2 0 0  < 2 0 0  < 2 0 0 -  < 2 0 0  ~ 2 0 0 0 N S

E P H s ( 1 9- 3 2) 5 0  < 2 0 0  < 2 0 0  < 2 0 0  < 2 0 0 -  < 2 0 0  ~ 5 0 0 0 N S

L E P H 5 0  < 2 0 0  < 2 0 0  < 2 0 0  < 2 0 0 -  < 2 0 0 2 0 0 0 ( 2, 3) N S

H E P H 5 0  < 2 0 0  < 2 0 0  < 2 0 0  < 2 0 0 -  < 2 0 0 5 0 0 0 ( 2, 3) N S

F 1 ( C 6- C 1 0) 5  < 5. 0 - -  < 5. 0 -  < 5. 0  N S 2 4 0 *

F 2 ( C 1 0- C 1 6) 2 5  < 2 5  < 2 5 -  < 2 5 -  < 2 5  N S 2 6 0

F 3 ( C 1 6- C 3 4) 5 0  < 5 0  < 5 0 - 5 4 - 6 6 N S 1 7 0 0

F 4 ( C 3 4- C 5 0) 5 0  < 5 0  < 5 0 - 5 0 -  < 5 0  N S 3 3 0 0

T P H ( C 1 0- C 5 0) 7 5  < 7 5  < 7 5 - 1 0 4 -  < 7 5  N S N S

T P H ( C 1 6- C 5 0) 7 5  < 7 5  < 7 5 - 1 0 4 -  < 7 5  N S N S

N O T E S

R e s ult s a n d st a n d ar d s i n µ g/ g or p art s p er milli o n ( p p m)  u nl e s s ot h er wi s e st at e d
" ~" - C o m p ar e d t o L E P H/ H E P H st a n d ar d s
"-"  - N ot a n al y z e d / c a n n ot b e c al c ul at e d
N S i n di c at e s t h at n o st a n d ar d a p pli e s
R P D R el ati v e p er c e nt diff er e n c e
1 - C S R S c h e d ul e 3. 1, P art 1 - M atri x N u m eri c al S oil St a n d ar d s u nl e s s n ot e d ot h er wi s e
2 - C S R S c h e d ul e 3. 1 - P art 2 - G e n eri c S oil St a n d ar d s t o Pr ot e ct H u m a n H e alt h
3 - C S R S c h e d ul e 3. 1 - P art 3 - G e n eri c S oil St a n d ar d s t o Pr ot e ct E c ol o gi c al H e alt h
4- C a n a d a- Wi d e St a n d ar d s f or P etr ol e u m H y dr o c ar b o n s i n S oil, 2 0 0 8 (I n d u stri al L a n d U s e, C o ar s e S oil)
* w h er e a p pli c a bl e, f or pr ot e cti o n of p ot a bl e gr o u n d w a t er 

C o ar s e  S oil m e a n s s oil h a vi n g a m e di a n gr ai n si z e of > 7 5 u m a s d efi n e d b y t h e A m eri c a n S o ci et y f or T e sti n g a n d M at eri al s

B O L D S a m pl e c o n c e ntr ati o n e x c e e d s t h e a p pli c a bl e st a n d ar d or cr it eri a

B O L D S a m pl e c o n c e ntr ati o n d et e ct a bl e

B O L D R P D v al u e s e x c e e d 2 0 %

 C W S, I n d u stri al U s e 

( C o a r s e S oil) ( 4)
R P D ( %)

T a bl e 3
R e s ult s of S oil S a m pl e s

P etr ol e u m H y dr o c ar b o n s ( P H C)
P a g e 1 of 1



P h a s e II E n vir o n m e nt al Sit e A s s e s s m e nt

Fr a s er S urr e y P ort L a n d s, S urr e y, B C

2 0 M- 0 0 7 5 8- 0 0

F e br u ar y 2 0 2 1

P A R A M E T E R S  R D L

2 0- M W 1 @ 1. 2 m 2 0- M W 2 @ 0. 6 m 2 0- D U P 1- M M 2 0- M W 3 @ 0. 3 m

S a m pl e D at e 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0

1, 1, 1, 2- T etr a c hl or o et h a n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 1 5 0 0 ( 2) N G

1, 1, 1- Tri c hl or o et h a n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0  > 1 0 0 0 m g/ g ( 2), 5 0 ( 3) 5 0

1, 1, 2, 2- T etr a c hl or o et h a n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 1 5 0 ( 2) 5 0

1, 1, 2- Tri c hl or o et h a n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 3 0  0 0 0 ( 2), 5 0 ( 3) 5 0

1, 1- Di c hl or o et h a n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0  > 1 0 0 0 m g/ g ( 2), 5 0 ( 3) 5 0

1, 1- Di c hl or o et h e n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 3 5 0 0 0 0 ( 2), 5 0 ( 3) 5 0

1, 2- Di c hl or o b e n z e n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 6 5 0 0 0 0 ( 2), 1 0 ( 3) 1 0

1, 2- Di c hl or o et h a n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 3 5 0 ( 2), 5 0 ( 3) 5 0

1, 2- Di c hl or o pr o p a n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 1 0 0 0 0 ( 2), 5 0 ( 3) 5 0

1, 3- Di c hl or o b e n z e n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 2 0 0 0 0 0 ( 2), 1 0 ( 3) 1 0

1, 3- Di c hl or o pr o p e n e ( ci s + tr a n s) 0. 0 7 5  < 0. 0 7 5  < 0. 0 7 5  < 0. 0 7 5 -  < 0. 0 7 5 2 0 0 0 0 0 ( 2), 5 0 ( 3) 5 0

1, 4- Di c hl or o b e n z e n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 8 0 0 0 0 0 ( 2), 1 0 ( 3) 1 0

B e n z e n e 0. 0 2  < 0. 0 0 5 0  < 0. 0 0 5 0  < 0. 0 0 5 0 -  < 0. 0 0 5 0 0. 0 3 5 0. 0 3

Br o m o di c hl or o m et h a n e 0. 1  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 5 5 0 ( 2) N G

Br o m of or m 0. 1  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 4 0 0 0 ( 2) N G

C ar b o n t etr a c hl ori d e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 5 0 0 0 ( 2), 5 0 ( 3) 5 0

C hl or o b e n z e n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 1 5 0 0 0 0 ( 2), 1 0 ( 3) 1 0

C hl or of or m 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 7 0 0 0 0 ( 2), 5 0 ( 3) 5 0

ci s- 1, 2- Di c hl or o et h e n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 1 5 0 0 0 ( 2), 5 0 ( 3) 5 0

Di br o m o c hl or o m et h a n e 0. 1  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 4 0 0 ( 2) N G

Di c hl or o m et h a n e 0. 1  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 4 0 0 0 0 ( 2 ), 5 0 ( 3) 5 0

Et h yl b e n z e n e 0. 0 5  < 0. 0 1 5  < 0. 0 1 5  < 0. 0 1 5 -  < 0. 0 1 5 1 5 0. 0 8 2

M et h yl t ert- b ut yl et h er 0. 0 4  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 2 0 0 0 0 ( 2) N G

St yr e n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0  > 1 0 0 0 m g/ g ( 2),  5 0 ( 3) 5 0

T etr a c hl or o et h yl e n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 2. 5 5 0

T ol u e n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 0. 5 0. 3 7

tr a n s- 1, 2- Di c hl or o et h yl e n e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 50 1 5 0 0 0 0 ( 2), 5 0 ( 3) N G

Tri c hl or o et h yl e n e 0. 0 1  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 -  < 0. 0 1 0 0. 3 0. 0 1

Tri c hl or ofl u or o m et h a n e 0. 1  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 7 0  0 0 0 ( 2) N G

Vi n yl c hl ori d e 0. 0 5  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 -  < 0. 0 5 0 4 5 ( 2) N G

X yl e n e s (t ot al) 0. 0 7 5  < 0. 0 7 5  < 0. 0 7 5  < 0. 0 7 5 -  < 0. 0 7 5 6. 5 1 1

N O T E S

R e s ult s a n d st a n d ar d s i n µ g/ g or p art s p er milli o n ( p p m)  u nl e s s ot h er wi s e st at e d

R D L - R e p ort e d D et e cti o n Li mit

"-"  - N ot a n al y z e d / c a n n ot b e c al c ul at e d

N S i n di c at e s t h at n o st a n d ar d a p pli e s

1 - C S R S c h e d ul e 3. 1, P art 1 - M atri x N u m eri c al S oil St a n d ar d s u nl e s s n ot e d ot h er wi s e

2 - C S R S c h e d ul e 3. 1 - P art 2 - G e n eri c S oil St a n d ar d s t o Pr ot e ct H u m a n H e alt h

3 - C S R S c h e d ul e 3. 1 - P art 3 - G e n eri c S oil St a n d ar d s t o Pr ot e ct E c ol o gi c al H e alt h

R P D - R el ati v e P er c e nt a g e Diff er e n c e

B O L D S a m pl e c o n c e ntr ati o n e x c e e d s t h e a p pli c a bl e st a n d ar d or cr it eri a

B O L D S a m pl e c o n c e ntr ati o n i s d et e ct a bl e

B O L D R P D v al u e s e x c e e d 2 0 %

4 - C a n a di a n C o u n cil of Mi ni st er s of t h e E n vir o n m e nt ( C C M E) S oil Q u alit y G ui d eli n e s f or t h e Pr ot e cti o n of E n vi r o n m e nt a n d H u m a n H e alt h, 1 9 9 9 - I n d u stri al L a n d U s e, c o ar s e s oil

C C M E

C S Q G I n d u stri al 

L a n d  ( 4)

R P D C S R I L St a n d ar d s ( 1)

T a bl e 4
R e s ult s of S oil S a m pl e s

V O C s / V P H A n al y s e s
P a g e 1 of 1



P h a s e II E n vir o n m e nt al Sit e A s s e s s m e nt
Fr a s er S urr e y P ort L a n d s, S urr e y, B C

2 0 M- 0 0 7 5 8- 0 0
F e br u ar y 2 0 2 1

P A R A M E T E R S  R D L

2 0- M W 1 @ 1. 2 m
C S R I n d u st ri al L a n d 

U s e
S a m pl e D at e 1 5- D e c- 2 0 2 0

2- C hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 3 5, 0 0 0 5
3 & 4- C hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 2 0, 0 0 0 5
2, 3- Di c hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 2 0, 0 0 0 5
2, 4 & 2, 5- Di c hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 2 0, 0 0 0 5
2, 6- Di c hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 2 0, 0 0 0 5
3, 4- Di c hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 2 0, 0 0 0 5
3, 5- Di c hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 2 0, 0 0 0 5
2, 3, 4- Tri c hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 7, 0 0 0 5
2, 3, 5- Tri c hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 7, 0 0 0 5
2, 3, 6- Tri c hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 7, 0 0 0 5
2, 4, 5- Tri c hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 7 0 0, 0 0 0 5
2, 4, 6- Tri c hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 7, 0 0 0 5
3, 4, 5- Tri c hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 7, 0 0 0 5
2, 3, 5, 6- T etr a c hl or o p h e n ol,  0. 0 2 0  < 0. 0 2 8 2 0, 0 0 0 5
2, 3, 4, 6- T etr a c hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 2 0 0, 0 0 0 5
P e nt a c hl or o p h e n ol 0. 0 2 0  < 0. 0 2 0 0. 1- 5 5 8
P h e n ol 0. 0 2 0  < 0. 0 2 0 7 4
2- M et h yl p h e n ol 0. 0 2 0  < 0. 0 2 0 3 5 0 0 0 0 ( 2)  N G
3- M et h yl p h e n ol 0. 0 2 0  < 0. 0 2 0 3 5 0 0 0 0 ( 2)  N G
4- M et h yl p h e n ol 0. 0 2 0  < 0. 0 2 0 3 5 0 0 0 ( 2)  N G
2, 4- Di m et h yl p h e n ol 0. 0 2 0  < 0. 0 2 0 1 5 0 0 0 0 ( 2)  N G

N O T E S

R e s ult s a n d st a n d ar d s i n µ g/ g or p art s p er milli o n ( p p m) u nl e s s ot h er wi s e st at e d
R D L - R e p ort e d D et e cti o n Li mit
"-"  - N ot a n al y z e d / c a n n ot b e c al c ul at e d
N S i n di c at e s t h at n o st a n d ar d a p pli e s
N G i n di c at e s t h at n o g ui d a n c e a p pli e s
1- C S R, S c h e d ul e 3. 1 P art 2 - G e n eri c N u m eri c al S oil S t a n d ar d s t o Pr ot e ct H u m a n H e alt h
2- C S R, S c h e d ul e 3. 1 P art 3 - G e n eri c N u m eri c al S oil S t a n d ar d s t o Pr ot e ct E c ol o gi c al H e alt h

B O L D  S a m pl e c o n c e ntr ati o n e x c e e d s t h e a p pli c a bl e st a n d ar d or crit eri a
B O L D S a m pl e c o n c e ntr ati o n i s d et e ct a bl e

3 - C a n a di a n C o u n cil of Mi ni st er s of t h e E n vir o n m e nt ( C C M E) S oil Q u alit y G ui d eli n e s f or t h e Pr ot e cti o n of E n vir o n m e nt 
a n d H u m a n H e alt h, 1 9 9 9 - I n d u stri al L a n d U s e

C C M E

C S Q G I n d u st ri al 

L a n d U s e ( 3)

T a bl e 5
R e s ult s of S oil S a m pl e s

P h e n ol s A n al y s e s
P a g e 1 of 1



P h a s e II E n vir o n m e nt al Sit e A s s e s s m e nt

Fr a s er S urr e y P ort L a n d s, S urr e y, B C

2 0 M- 0 0 7 5 8- 0 0

F e br u ar y 2 0 2 1

P A R A M E T E R S  R D L

2 0- M W 1 2 0- M W 2 2 0- M W 3 2 0- D U P 1

C S R A Q U A TI C LI F E 

S T A N D A R D S ( 1)

S a m pl e D at e 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0

H ar d n e s s m g/ L 0. 5 8 7. 3 9 2. 2 3 5 4 3 5 9 1 % N S N S N G N G N G

Al u mi n u m 5 5. 1 3 5. 4 6. 7 7. 2 7 % N S 9 5 0 0 5 0- 1 0 0 0 5 0- 1 0 0 0  N G

A nti m o n y 0. 2 < 0. 1 0 0. 1 2 0. 1 5 0. 1 5 0 % 9 0 ( 2), 2 5 0 0 ( 3) 6 N G 2 0 0 0 6
Ar s e ni c 0. 5 2. 4 3 1 1. 2 9. 9 9 1 0. 1 1 % 5 0 ( 2), 1 2 5 ( 3) 1 0 5 0 ( 7), 1 2 5 ( 8) 5 1 0 0

B ari u m 5 9 4. 1 6 6. 4 3 1 0 2 9 6 5 % 1 0 0 0 0 ( 2), 5 0 0 0 ( 3) 1 0 0 0 N G 5 0 0 2 0 0 0

B er ylli u m 0. 1 < 0. 1 0 0 < 0. 1 0 0 < 0. 1 0 0 < 0. 1 0 0 - 1. 5 ( 2), 1 0 0 0 ( 3) 8 N G 5. 3  N G
B or o n 5 5 1 3 9 6 5 6 4 2 % 1 2 0 0 0 5 0 0 0 1 5 0 0 0 ( 7) 5 0 0 5 0 0 0
C a d mi u m 0. 0 1 < 0. 0 0 5 0 < 0. 0 1 5 0 0. 0 1 3 3 0. 0 1 5 8 - 0. 5 - 4 ( 2), 1 5 ( 3) 5 0. 1 4- 0. 3 7 ( 7), 1. 2 ( 8) 0. 0 1 7 7

C al ci u m 2 0 0 2 3 4 0 0 2 6 5 0 0 1 0 8 0 0 0 1 1 1 0 0 0 3 % N S N S N G  N G  N G
C hr o mi u m 0. 5 0. 1 4 1. 0 3 0. 5 6 0. 6 1 - 1 0 ( 2, 4), 9 0 ( 2, 5), 1 5 5 0 ( 4), 6 0 0 0 ( 5) 1 0 ( 7), 1 5 ( 8) 8. 9 5 0
C o b alt 0. 1 1. 8 2 0. 7 2 6. 7 7 6. 7 7 0 % 4 0 2 0 ( 6) N G 5 0  N G

C o p p er 0. 4 0. 6 8 0. 4 7 < 0. 2 0 < 0. 2 0 - 2 0 - 9 0 ( 2), 2 0 ( 3) 1 5 0 0 2 1- 4 0 ( 7) 2 1- 4 0 2 0 0

Ir o n 1 0 3 3 4 0 2 5 0 0 3 4 9 0 0 3 5 2 0 0 1 % N S 6 5 0 0 3 0 0 0 ( 7) 3 0 0  N G
L e a d 0. 2 < 0. 0 5 0 < 0. 0 5 0 < 0. 0 5 0 < 0. 0 5 0 - 4 0 - 1 6 0 ( 2), 2 0 ( 3) 1 0 2 5- 7 0 ( 7) 2 5- 7 0 5

Lit hi u m 0. 1 1. 8 1. 7 7. 7 7. 7 0 % N S 8 N G  N G  N G

M a g n e si u m 1 0 7 0 1 0 6 4 9 0 2 0 5 0 0 1 9 8 0 0 3 % N S N S N G  N G  N G

M a n g a n e s e 0. 2 1 6 9 0 8 7 7 4 7 8 0 4 6 8 0 2 % N S 1 5 0 0 N G 2 0 0 1 2 0

M er c ur y 0. 1 < 0. 0 0 5 0 < 0. 0 0 5 0 < 0. 0 0 5 0 < 0. 0 0 5 0 - 0. 2 5 1 0. 2 6 ( 7), 0. 1 6 ( 8) 0. 0 2 6 1

M ol y b d e n u m 0. 4 1. 3 8 2 3. 4 4. 2 4. 2 8 2 % 1 0 0 0 0 2 5 0 7 3 0 ( 7) 7 3  N G

Ni c k el 0. 5 2. 8 2 1. 6 3 5. 4 5 5. 3 6 2 % 2 5 0 - 1 5 0 0 ( 2), 8 3 ( 3) 8 0 8 4 4- 1 5 0 0 ( 7) 8 4 4- 1 5 0 0  N G
S el e ni u m 0. 0 5 < 0. 0 5 0 0. 1 7 5 0. 4 6 3 0. 4 6 1 % 2 0 1 0 1 0 ( 7) 1 5 0
Sil v er 1 0 0 < 0. 0 1 0 < 0. 0 1 0 < 0. 0 1 0 < 0. 0 1 0 - 0. 5 or 1 5 ( 2), 1 5 ( 3) 2 0 2. 5 ( 7), 7 5 ( 8) 0. 1  N G
S o di u m 1 9 7 1 0 0 1 0 2 0 0 0 4 2 0 0 0 4 1 0 0 0 2 % N S 2 0 0 m g/ L N G  N G  N G
Str o nti u m 0. 0 2 1 5 6 1 2 2 5 1 0 5 2 8 3 % N S 2 5 0 0 N G  N G 7 0 0 0
T h alli u m 0. 2 < 0. 0 1 0 < 0. 0 1 0 < 0. 0 1 0 < 0. 0 1 0 - 3 N S 8 ( 7) 0. 8  N G
Tit a ni u m 5 < 0. 3 0 3. 0 6 0. 5 8 0. 5 2 - 1 0 0 0 N S N G 1 0 0  N G

Ti n 0 0. 1 1 0. 1 4 < 0. 1 0 0. 1 - N S 2 5 0 0 N G  N G  N G

T u n g st e n 0. 0 0 1 < 0. 1 0 < 0. 1 0 < 0. 1 0 < 0. 1 0 - N S 3 N G  N G  N G

Ur a ni u m 0. 0 2 0. 1 4 4 0. 2 8 1. 0 8 1. 0 7 1 % 8 5 2 0 1 5 0 ( 7) 1 0 2 0
V a n a di u m 1 0. 5 4 4. 0 9 0. 8 4 0. 8 2 - N S 2 0 N G 1 0 0  N G
Zi n c 4 1. 9 1. 3 3. 6 3. 8 - 7 5 - 2 4 0 0 ( 2), 1 0 0 ( 3) 3 0 0 0 3 0 0 ( 7) 1 0  N G
C hl ori d e 0. 5 0 6 4. 5 4 1. 4 7. 4 0 7. 4 2 - 1 5 0 0 m g/ L ( 2) 2 5 0 m g/ L 1. 2 0 0 m g/ L ( 7) 1 0 0 m g/ L  N G

N O T E S

R e s ult s a n d st a n d ar d s i n µ g/ L or p art s p er billi o n ( p p b) u nl e s s ot h er wi s e st at e d

R D L - R e p ort e d D et e cti o n Li mit

R P D - R el ati v e P er c e nt Diff er e n c e

" <" - S a m pl e c o n c e ntr ati o n i s b el o w R e p ort e d D et e ctio n Li mit

"-"  - N ot a n al y z e d / c a n n ot b e c al c ul at e d

N S i n di c at e s t h at n o st a n d ar d a p pli e s

N G i n di c at e s t h at n o g ui d a n c e a p pli e s

1 - C S R S c h e d ul e 3. 2, N u m eri c al W at er St a n d ar d s u nl e s s n ot e d ot h er wi s e

2 - St a n d ar d f or Fr e s h w at er A q u ati c Lif e

3 - St a n d ar d f or M ari n e A q u ati c Lif e

4 - St a n d ar d f or H e x a v al e nt C hr o mi u m

5 - St a n d ar d f or Tri v al e nt C hr o mi u m

6- C o b alt - I nt eri m b a c k gr o u n d gr o u n d w at er e sti m at e  - M o e E m ail d at e d 7 N o v 2 0 1 7 

7 - C C M E W at er Q u alit y G ui d eli n e f or t h e Pr ot e cti o n  of A q u ati c Lif e - Fr e s h w at er, 2 0 1 8. All v al u e s ar e m ulti pli e d b y a n a s s u m e d x 1 0 dil uti o n f a ct or f or gr o u n d w at er e nt eri n g s urf a c e w at er ( a c c or di n g t o C h apt er 4 C C M E W Q G) 

8 - C C M E W at er Q u alit y G ui d eli n e f or t h e Pr ot e cti o n  of A q u ati c Lif e - M ari n e ( 2 0 1 8). All v al u e s ar e m ulti pli e d b y a n a s s u m e d x 1 0 dil uti o n f a ct or f or gr o un d w at er e nt eri n g s urf a c e w at er ( a c c or di n g t o C h a pt e r 4 C C M E W Q G) 

9 - F e d er al C o nt a mi n at e d Sit e s A cti o n Pl a n ( F C S A P),  G ui d a n c e D o c u m e nt o n F e d er al I nt eri a m Gr o u n d w at er Q u alit y G ui d eli n e s, N o v e m b er 2 0 1 2, C o m m er ci al a n d I n d u stri al L a n d U s e s ( c o ar s e s oil)

1 0 - G ui d eli n e s f or C a n a di a n Dri n ki n g W at er Q u alit y  ( H e alt h C a n a d a, S e pt e m b er 2 0 2 0)

B O L D  S a m pl e c o n c e ntr ati o n e x c e e d s t h e a p pli c a bl e st a n d ar d or crit eri a

B O L D  R P D v al u e s e x c e e d 2 0 %

G ui d eli n e s f or C a n a di a n 

D ri n ki n g W at e r Q u alit y 

( H e alt h C a n a d a 2 0 2 0) 

( 1 0)

T a bl e 6
R e s ult s of Gr o u n d w at er S a m pl e s 

Di s s ol v e d M et al s A n al y s e s
P a g e 1 of 1

C C M E W at e r Q u alit y 

G ui d eli n e f or t h e 

Pr ot e cti o n of A q u ati c Lif e - 

Fr e s h w at e r ( 7) a n d 

M a ri n e Lif e ( 8) X 1 0

C S R D RI N KI N G 

W A T E R 

S T A N D A R D S ( 1)

F e d e r al I nt e ri a m 

Gr o u n d w at e r Q u alit y 

G ui d eli n e s, C o m m e r ci al a n d 

I n d u stri al L a n d U s e s 

( c o a r s e s oil) ( 9)

R P D



P h a s e II E n vir o n m e nt al Sit e A s s e s s m e nt

Fr a s er S urr e y P ort L a n d s, S urr e y, B C

2 0 M- 0 0 7 5 8- 0 0

F e br u ar y 2 0 2 1

P A R A M E T E R S  R D L

2 0- M W 1 2 0- M W 2 2 0- M W 3 2 0- D U P 1  R P D, %
C S R A Q U A TI C LI F E 

S T A N D A R D S ( 1)

C S R D ri n ki n g W at e r 

St a n d a r d s

S a m pl e D at e
1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0

E P H w ( 1 0- 1 9) 2 5 0  < 2 5 0  < 2 5 0  < 2 5 0  < 2 5 0 - 5 0 0 0 5 0 0 0 N G  N G N G

E P H w ( 1 9- 3 2) 2 5 0  < 2 5 0  < 2 5 0  < 2 5 0  < 2 5 0 -  N S  N S N G  N G N G

L E P H w 2 5 0  < 2 5 0  < 2 5 0  < 2 5 0  < 2 5 0 - 5 0 0  N S N G  N G N G

H E P H w 2 5 0  < 2 5 0  < 2 5 0  < 2 5 0  < 2 5 0 -  N S  N S N G  N G N G

F 1 ( C 6- C 1 0) 1 0 0  < 1 0 0 - - - -  N S  N S 9 8 0 0 ( 2) 8 1 0 N G

F 2 ( C 1 0- C 1 6) 3 0 0  < 3 0 0 - - - -  N S  N S N G 1 3 0 0 N G

F 3 ( C 1 6- C 3 4) 3 0 0  < 3 0 0 - - - -  N S  N S N G  N G N G

F 4 ( C 3 4- C 5 0) 3 0 0  < 3 0 0 - - - -  N S  N S N G  N G N G

A c e n a p ht h e n e 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 0. 0 2 3 0. 0 2 1 9 % 6 0 2 5 0 5 8 ( 2) 5. 8 N G

A c e n a p ht h yl e n e 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 -  N S  N S N G 4. 6 N G

A cri di n e 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 - 0. 5  N S 4 4 ( 2) 0. 0 5 N G

A nt hr a c e n e 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 0. 0 1 0 < 0. 0 1 0 - 1 1 0 0 0 0. 1 2 ( 2) 0. 0 1 2 N G

A nt hr a q ui n o n e, 9, 1 0- 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 - N S 4 N G  N G N G

B e n z ( a) a nt hr a c e n e 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 - 1 0 . 0 7 0. 1 8 ( 2) 0. 0 1 8 N G

B e n z o ( a) p yr e n e 0. 0 0 5 0  < 0. 0 0 5 0  < 0. 0 0 5 0  < 0. 0 0 5 0  < 0. 0 0 5 0 - 0. 1 0. 0 1 0. 1 5 ( 2) 0. 0 1 0. 0 4

B e n z o ( b +j) fl u or a nt h e n e s 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 -  N S 0. 0 7 N G 0. 4 8 N G

B e n z o ( g, h,i) p er yl e n e 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 -  N S  N S N G 0. 1 7 N G

B e n z o ( k) fl u or a nt h e n e 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 -  N S  N S N G 0. 4 8 N G

C hr y s e n e 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 - 1 7 N G 0. 1 N G

Di b e n z ( a, h) a nt hr a c e n e 0. 0 0 5 0  < 0. 0 0 5 0  < 0. 0 0 5 0  < 0. 0 0 5 0  < 0. 0 0 5 0 -  N S 0. 0 1 N G 0. 2 6 N G

Fl u or a nt h e n e 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 - 2 1 5 0 0. 4 0. 0 4 N G

Fl u or e n e 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 - 1 2 0 1 5 0 3 0 3 N G

I n d e n o ( 1, 2, 3- c d) p yr e n e 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 01 0 -  N S  N S N G 0. 2 1 N G

N a p ht h al e n e 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 - 1 0 8 0 1 1 ( 2), 1 4( 3) 1. 1 N G

P h e n a nt hr e n e 0. 0 2 0  < 0. 0 2 0  < 0. 0 2 0  < 0. 0 2 0  < 0. 0 2 0 - 3  N S 4 ( 2) 4 N G

P yr e n e 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0  < 0. 0 1 0 - 0. 2 1 0 0 0. 2 5 ( 2) 0. 0 2 5 N G

Q ui n oli n e 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0  < 0. 0 5 0 - 3 4 0. 0 5 3 4 ( 2) 3. 4 N G

N O T E S

R e s ult s a n d st a n d ar d s i n µ g/ L or p art s p er billi o n ( p p b) u nl e s s ot h er wi s e st at e d

R D L - R e p ort e d D et e cti o n Li mit

" <" - S a m pl e c o n c e ntr ati o n i s b el o w R e p ort e d D et e cti o n Li mit

"-"  - N ot a n al y z e d / c a n n ot b e c al c ul at e d

N S i n di c at e s t h at n o st a n d ar d a p pli e s

N G - n o g ui d a n c e

1 - C S R S c h e d ul e 3. 2, N u m eri c al W at er St a n d ar d s u nl e s s n ot e d ot h er wi s e

2 - C C M E W at er Q u alit y G ui d eli n e f or t h e Pr ot e cti o n  of A q u ati c Lif e - Fr e s h w at er, 2 0 1 8. All v al u e s ar e m ulti pli e d b y a n a s s u m e d x 1 0 dil uti o n f a ct or f or gr o u n d w at er e nt eri n g s urf a c e w at er ( a c c or di n g t o C h apt er 4 C C M E W Q G) 

3 - C C M E W at er Q u alit y G ui d eli n e f or t h e Pr ot e cti o n  of A q u ati c Lif e - M ari n e ( 2 0 1 8). All v al u e s ar e m ulti pli e d b y a n a s s u m e d x 1 0 dil uti o n f a ct or f or gr o un d w at er e nt eri n g s urf a c e w at er ( a c c or di n g t o C h a pt e r 4 C C M E W Q G) 

4 - F e d er al C o nt a mi n at e d Sit e s A cti o n Pl a n ( F C S A P),  G ui d a n c e D o c u m e nt o n F e d er al I nt eri a m Gr o u n d w at er Q u alit y G ui d eli n e s, N o v e m b er 2 0 1 2, C o m m er ci al a n d I n d u stri al L a n d U s e s ( c o ar s e s oil)

5 - G ui d eli n e s f or C a n a di a n Dri n ki n g W at er Q u alit y ( H e alt h C a n a d a, S e pt e m b er 2 0 2 0)

R P D - R el ati v e P er c e nt a g e Diff er e n c e

B O L D  S a m pl e c o n c e ntr ati o n e x c e e d s t h e a p pli c a bl e st a n d ar d or crit eri a

B O L D  S a m pl e c o n c e ntr ati o n d et e ct a bl e

B O L D  R P D v al u e s e x c e e d 2 0 %

G ui d eli n e s f o r 

C a n a di a n D ri n ki n g 

W at e r Q u alit y ( H e alt h 

C a n a d a 2 0 2 0)

( 5)

T a bl e 7
R e s ult s of Gr o u n d w at e r S a m pl e s 

P etr ol e u m H y dr o c a r b o n s
P a g e 1 of 1

F e d e r al I nt e ri a m 

G r o u n d w at e r Q u alit y 

G ui d eli n e s, C o m m e r ci al 

a n d I n d u stri al L a n d U s e s 

( c o a r s e s oil)

( 4)

C C M E W at e r Q u alit y 

G ui d eli n e f o r t h e 

P r ot e cti o n of A q u ati c Lif e - 

F r e s h w at e r ( 2) a n d M a ri n e 

Lif e ( 3) X 1 0



P h a s e II E n vir o n m e nt al Sit e A s s e s s m e nt

Fr a s er S urr e y P ort L a n d s, S urr e y, B C

2 0 M- 0 0 7 5 8- 0 0

F e br u ar y 2 0 2 1

P A R A M E T E R S  R D L

2 0- M W 1 2 0- M W 2 2 0- M W 3 2 0- D U P 1

S a m pl e D at e 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0

V H w ( 6- 1 0) 1 0 0  < 1 0 0  < 1 0 0  < 1 0 0  < 1 0 0 - 1 5 0 0 0 1 5 0 0 0  N G  N G  N G

V P H w 1 0 0  < 1 0 0  < 1 0 0  < 1 0 0  < 1 0 0 - 1 5 0 0  N S  N G  N G  N G

1, 1, 1, 2- T etr a c hl or o et h a n e 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - N S 6  N G 3. 3  N G

1, 1, 1- Tri c hl or o et h a n e 0. 5  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - N S 8 0 0 0  N G 6 4 0  N G

1, 1, 2, 2- T etr a c hl or o et h a n e 0. 2  < 0. 2 0  < 0. 2 0  < 0. 2 0  < 0. 2 0 - N S 0. 8  N G 3. 2  N G

1, 1, 2- Tri c hl or o et h a n e 0. 5  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - N S 3  N G 4. 7  N G

1, 1- Di c hl or o et h a n e 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - N S 3 0  N G 3 2 0  N G

1, 1- Di c hl or o et h yl e n e 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - N S 1 4  N G  N G 1 4

1, 2- Di c hl or o b e n z e n e 0. 5  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - 7 ( 2), 4 2 0 ( 3) 2 0 0 7 ( 4), 4 2 0 ( 5) 0. 7 2 0 0

1, 2- Di c hl or o et h a n e 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - 1 0 0 0 5 1 0 0 0 ( 4) 5 5

1, 2- Di c hl or o pr o p a n e 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - N S 4. 5  N G 1. 6  N G

1, 3- Di c hl or o b e n z e n e 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - 1 5 0 0  N S 1 5 0 0 ( 4) 4 2  N G

1, 3- Di c hl or o pr o p e n e ( ci s + tr a n s) 1  < 1. 0 0  < 0. 7 5  < 0. 7 5  < 0. 7 5 - N S 1. 5  N G 5. 2  N G

1, 4- Di c hl or o b e n z e n e 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - 2 6 0 5 2 6 0 ( 4) 2 6 5

B e n z e n e 0. 5  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - 4 0 0 ( 2), 1 0 0 0 ( 3) 5 3 7 0 0 ( 4), 1 1 0 0 ( 5) 8. 8 5

Br o m o di c hl or o m et h a n e 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - N S 1 0 0  N G 8 5 0 0  N G

Br o m of or m 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - N S 1 0 0  N G 3 8 0  N G

C ar b o n t etr a c hl ori d e 0. 5  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - 1 3 0 2 1 3 3 ( 4) 0. 5 6 2

C hl or o b e n z e n e 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - 1 3 ( 2), 2 5 0 ( 3) 8 0 1 3 ( 4), 2 5 0 ( 5) 1. 3  N G

C hl or of or m 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - 2 0 1 0 0 1 8 ( 4)  N G  N G

ci s- 1, 2- Di c hl or o et h yl e n e 0. 5  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - N S 8  N G 1. 6  N G

Di br o m o c hl or o m et h a n e 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - N S 1 0 0  N G 1 0 0  N G

Di c hl or o m et h a n e 5  < 5. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - 9 8 0 5 0 9 8 1 ( 4)  N G  N G

Et h yl b e n z e n e 0. 5  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - 2 0 0 0 ( 2), 2 5 0 0 ( 3) 1 4 0 9 0 0 ( 4), 2 5 0 ( 5) 3, 2 0 0 1 4 0

M et h yl t ert- b ut yl et h er 0. 5  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - 3 4 0 0 0 ( 2), 4 4 0 0 ( 3) 9 5 1 0 0, 0 0 0 ( 4), 5 0, 0 0 0( 5) 3 4 0  N G

St yr e n e 0. 5  < 0. 5 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - 7 2 0 8 0 0 7 2 0 ( 4) 7. 2  N G

T etr a c hl or o et h yl e n e 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - 1 1 0 0 3 0 1 1 0 0 ( 4) 1 1 0 1 0

T ol u e n e 0. 4  < 0. 4 0  < 0. 4 0  < 0. 4 0  < 0. 4 0 - 5 ( 2), 2 0 0 0 ( 3) 6 0 2 0 ( 4), 2 1 5 0 ( 5) 8. 3 6 0

tr a n s- 1, 2- Di c hl or o et h yl e n e 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - N S 8 0  N G 1. 6  N G

Tri c hl or o et h yl e n e 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - 2 0 0 5 2 1 0 ( 4) 2 0 5

Tri c hl or ofl u or o m et h a n e 1  < 1. 0 0  < 0. 5 0  < 0. 5 0  < 0. 5 0 - N S 1 0 0 0  N G  N G  N G

Vi n yl c hl ori d e 0. 4  < 0. 4 0  < 0. 4 0  < 0. 4 0  < 0. 4 0 - N S 2  N G 1. 1 2

X yl e n e s (t ot al) 0. 7 5  < 0. 7 5  < 0. 7 5  < 0. 7 5  < 0. 7 5 - 3 0 0 9 0 N G 3, 9 0 0 9 0

N O T E S

R e s ult s a n d st a n d ar d s i n µ g/ L or p art s p er billi o n ( p p b) u nl e s s ot h er wi s e st at e d

R D L - R e p ort e d D et e cti o n Li mit

R P D - R el ati v e P er c e nt Diff er e n c e

" <" - S a m pl e c o n c e ntr ati o n i s b el o w R e p ort e d D et e ctio n Li mit

"-"  - N ot a n al y z e d / c a n n ot b e c al c ul at e d

N S i n di c at e s t h at n o st a n d ar d a p pli e s

N G - n o g ui d a n c e

1 - C S R S c h e d ul e 3. 2, N u m eri c al W at er St a n d ar d s u nl e s s n ot e d ot h er wi s e

2 - St a n d ar d f or Fr e s h w at er A q u ati c Lif e

3 - St a n d ar d f or M ari n e A q u ati c Lif e

4 - C C M E W at er Q u alit y G ui d eli n e f or t h e Pr ot e cti o n  of A q u ati c Lif e - Fr e s h w at er, 2 0 1 8. All v al u e s ar e m ulti pli e d b y a n a s s u m e d x 1 0 dil uti o n f a ct or f or gr o u n d w at er e nt eri n g s urf a c e w at er ( a c c or di n g t o C h apt er 4 C C M E W Q G) 

5 - C C M E W at er Q u alit y G ui d eli n e f or t h e Pr ot e cti o n  of A q u ati c Lif e - M ari n e ( 2 0 1 8). All v al u e s ar e m ulti pli e d b y a n a s s u m e d x 1 0 dil uti o n f a ct or f or gr o un d w at er e nt eri n g s urf a c e w at er ( a c c or di n g t o C h a pt e r 4 C C M E W Q G) 

B O L D  S a m pl e c o n c e ntr ati o n e x c e e d s t h e a p pli c a bl e st a n d ar d or crit eri a

B O L D  S a m pl e c o n c e ntr ati o n d et e ct a bl e

B O L D  R P D v al u e s e x c e e d 2 0 %

6 - F e d er al C o nt a mi n at e d Sit e s A cti o n Pl a n ( F C S A P),  G ui d a n c e D o c u m e nt o n F e d er al I nt eri a m Gr o u n d w at er Q u alit y G ui d eli n e s, N o v e m b er 2 0 1 2, C o m m er ci al a n d I n d u stri al L a n d U s e s ( c o ar s e s oil)

7 - G ui d eli n e s f or C a n a di a n Dri n ki n g W at er Q u alit y ( H e alt h C a n a d a, S e pt e m b er 2 0 2 0)

T a bl e 8

V O C s / V P H A n al y s e s
P a g e 1 of 1

C C M E W at e r Q u alit y 

G ui d eli n e f or t h e 

Pr ot e cti o n of A q u ati c Lif e 

- Fr e s h w at e r ( 4) a n d 

M a ri n e Lif e ( 5) X 1 0 *

F e d e r al I nt e ri a m 

Gr o u n d w at e r Q u alit y 

G ui d eli n e s, 

C o m m e r ci al a n d 

I n d u stri al L a n d U s e s 

( c o a r s e s oil)

( 6)

G ui d eli n e s f or 

C a n a di a n D ri n ki n g 

W at e r Q u alit y 

( H e alt h C a n a d a 

2 0 1 0)

( 7)

R P D
C S R A Q U A TI C LI F E 

S T A N D A R D S ( 1)

C S R D RI N KI N G 

W A T E R 

S T A N D A R D S ( 1)



P h a s e II E n vir o n m e nt al Sit e A s s e s s m e nt

Fr a s er S urr e y P ort L a n d s, S urr e y, B C

2 0 M- 0 0 7 5 8- 0 0

F e br u ar y 2 0 2 1

P A R A M E T E R S R D L

2 0- M W 1
C S R A Q U A TI C LI F E 

S T A N D A R D S ( 1)

C S R D ri n ki n g W at e r 

St a n d a r d s

S a m pl e D at e 1 7- D e c- 2 0 2 0

2- C hl or o p h e n ol 0. 0 5  < 0. 0 5 0 1 9. 5 4 5 7 0  N G 3 3 0  N G

3- C hl or o p h e n ol 0. 0 5  < 0. 0 5 0 1 7 0. 1 7 0  N G  N G  N G

4- C hl or o p h e n ol 0. 0 5  < 0. 0 5 0 8. 5  N S 7 0  N G  N G  N G

2, 3- Di c hl or o p h e n ol 0. 0 5  < 0. 0 5 0 5. 5- 7 6 0  N S 2  N G  N G  N G

2, 4 & 2, 5- Di c hl or o p h e n ol 0. 0 5  < 0. 0 5 0 2. 5- 4 0 0 9 0 0 2  N G 0. 2 9 0 0

2, 6- Di c hl or o p h e n ol 0. 0 5  < 0. 0 5 0 1 0- 1 3 6 0  N S 2  N G  N G  N G

3, 4- Di c hl or o p h e n ol 0. 0 5  < 0. 0 5 0 3- 4 0 0  N S 2  N G  N G  N G

3, 5- Di c hl or o p h e n ol 0. 0 5  < 0. 0 5 0 2. 5- 3 0 0  N S 2  N G  N G  N G

2, 3, 4- Tri c hl or o p h e n ol 0. 1  < 0. 1 0 2. 5- 3 2 0  N S 1 8 0  N G  N G  N G

2, 3, 5- Tri c hl or o p h e n ol 0. 1  < 0. 1 0 2. 5- 3 4 0  N S 1 8 0  N G  N G  N G

2, 3, 6- Tri c hl or o p h e n ol 0. 1  < 0. 1 0 8- 1 0 8 0  N S 1 8 0  N G  N G  N G

2, 4, 5- Tri c hl or o p h e n ol 0. 1  < 0. 1 0 2. 5- 3 0 0 4 0 0 1 8 0  N G 1 6 0  N G

2, 4, 6- Tri c hl or o p h e n ol 0. 1  < 0. 1 0 6- 8 0 0 5 1 8 0  N G 1 8 5

3, 4, 5- Tri c hl or o p h e n ol 0. 1  < 0. 1 0 1- 1 2 8  N S 1 8 0  N G  N G  N G

t etr a c hl or o p h e n ol, 2, 3, 4, 5- 0. 1  < 0. 1 0 2- 2 6 0  N S 1 0  N G  N G  N G

t etr a c hl or o p h e n ol, 2, 3, 5, 6- 0. 1  < 0. 1 0 2. 5- 3 4 0  N S 1 0  N G  N G  NG

2, 3, 4, 6- T etr a c hl or o p h e n ol 0. 1  < 0. 1 0 5. 5- 7 2 0 1 0 0 1 0  N G 1 1 0 0

P e nt a c hl or o p h e n ol 0. 1  < 0. 1 0 1- 1 1 0 6 0 5  N G 0. 5 6 0

P h e n ol 0. 2  < 0. 2 0 2 0 0 0 1 0 0 0 4 0  N G 4  N G

2- M et h yl p h e n ol 0. 5  < 0. 5 0 2 5 0 0 2 0 0  N G  N G  N G  N G

3 & 4- M et h yl p h e n ol 0. 2  < 0. 2 0 7 0 0 2 0 0  N G  N G  N G  N G

2, 4- Di m et h yl p h e n ol 0. 2  < 0. 2 0  N S 8 0  N G  N G  N G  N G

N O T E S

R e s ult s a n d st a n d ar d s i n µ g/ L or p art s p er billi o n ( p p b) u nl e s s ot h er wi s e st at e d

R P D - R el ati v e P er c e nt Diff er e n c e

R D L - R e p ort e d D et e cti o n Li mit

" <" - S a m pl e c o n c e ntr ati o n i s b el o w R e p ort e d D et e cti o n Li mit

N S i n di c at e s t h at n o st a n d ar d a p pli e s

N G - n o g ui d a n c e

1 - C S R S c h e d ul e 3. 2, N u m eri c al W at er St a n d ar d s u nl e s s n ot e d ot h er wi s e

2 - C C M E W at er Q u alit y G ui d eli n e f or t h e Pr ot e cti o n  of A q u ati c Lif e - Fr e s h w at er 

3 - C C M E W at er Q u alit y G ui d eli n e f or t h e Pr ot e cti o n  of A q u ati c Lif e - M ari n e 

B O L D  S a m pl e c o n c e ntr ati o n e x c e e d s t h e a p pli c a bl e st a n d ar d or crit eri a

B O L D  S a m pl e c o n c e ntr ati o n d et e ct a bl e

B O L D  R P D v al u e s e x c e e d 2 0 %

G ui d eli n e s f o r C a n a di a n 

D ri n ki n g W at e r Q u alit y 

( H e alt h C a n a d a 2 0 1 0)

( 5)

T a bl e 9
R e s ult s of Gr o u n d w at e r S a m pl e s 

P h e n ol s A n al y s e s
P a g e 1 of 1

F e d e r al I nt e ri a m 

G r o u n d w at e r Q u alit y 

G ui d eli n e s, C o m m e r ci al 

a n d I n d u stri al L a n d U s e s 

( c o a r s e s oil)

( 4)

' * C C M E W at er Q u alit y G ui d eli n e f or t h e Pr ot e cti o n of A q u ati c Lif e, Fr e s h w at er a n d M ari n e, u p d at e d t o 20 1 8. All v al u e s ar e m ulti pli e d b y a n a s s u m e d x 1 0 di l uti o n 

f a ct or f or gr o u n d w at er e nt eri n g s urf a c e w at er ( a c c or di n g t o C h a pt er 4 C C M E W Q G)

C C M E W at e r 

Q u alit y G ui d eli n e 

f o r t h e P r ot e cti o n 

of A q u ati c Lif e - 

M a ri n e Lif e X 1 0

( 3)

C C M E W at e r Q u alit y 

G ui d eli n e f o r t h e 

P r ot e cti o n of A q u ati c 

Lif e - F r e s h w at e r Lif e X 

1 0

( 2)

4 - F e d er al C o nt a mi n at e d Sit e s A cti o n Pl a n ( F C S A P),  G ui d a n c e D o c u m e nt o n F e d er al I nt eri a m Gr o u n d w at er Q u alit y G ui d eli n e s, N o v e m b er 2 0 1 2, C o m m er ci al a n d I n d u stri al L a n d U s e s ( c o ar s e s oil)

5 - G ui d eli n e s f or C a n a di a n Dri n ki n g W at er Q u alit y ( H e alt h C a n a d a, S e pt e m b er 2 0 2 0)



P h a s e II E n vir o n m e nt al Sit e A s s e s s m e nt

Fr a s er S urr e y P ort L a n d s, S urr e y, B C

2 0 M- 0 0 7 5 8- 0 0

F e br u ar y 2 0 2 1

S a m pl e

C S R I L St a n d ar d s 

( 1)

S a m pl e D at e

S a m pl e D e pt h ( m)

U n att e n u at e d

I n d o or Att e n. 

F a ct or

O ut d o or Att e n. 

F a ct or  U n att e n u at e d

I n d o or Att e n. 

F a ct or

O ut d o or Att e n. 

F a ct or  U n att e n u at e d

I n d o or Att e n. 

F a ct or

O ut d o or Att e n. 

F a ct or
P A R A M E T E R S R D L - 0. 0 2 0. 0 0 0 1 - 0. 0 2 0. 0 0 0 1 - 0. 0 2 0. 0 0 0 1

V H v ( 6- 1 3) 1 0 0 0  < 1 0 0 0 - -  < 1 0 0 0 - - 1 0 0 0 2 0 0. 1 N S

V P H v 1 0 0 0  < 1 0 0 0 - -  < 1 0 0 0 - - 1 0 0 0 2 0 0. 1 1 1 5 0 0

1, 1, 1, 2- T etr a c hl or o et h a n e 1. 0  < 1. 0 - -  < 1. 0 - -  < 1. 0 - - 1 0

1, 1, 1- Tri c hl or o et h a n e 5. 0  < 5. 0 - -  < 5. 0 - -  < 5. 0 - - 4 5 0 0 0

1, 1, 2, 2- T etr a c hl or o et h a n e 0. 6 0  < 0. 6 0 - -  < 0. 6 0 - -  < 0. 6 0 - - 8 0 0

1, 1, 2- Tri c hl or o et h a n e 0. 4 0  < 0. 4 0 - -  < 0. 4 0 - -  < 0. 4 0 - - 2

1, 1- Di c hl or o et h a n e 5. 0  < 5. 0 - -  < 5. 0 - -  < 5. 0 - - 4 5 0 0

1, 1- Di c hl or o et h yl e n e 0. 5 0  < 0. 5 0 - -  < 0. 5 0 - -  < 0. 5 0 - - 2 0 0 0

1, 2- Di c hl or o b e n z e n e 3 0  < 3 0 - -  < 3 0 - - < 3 0 - - 2 0 0 0

1, 2- Di c hl or o et h a n e 0. 4 0  < 0. 4 0 - -  < 0. 4 0 - -  < 0. 4 0 - - 6 5

1, 2- Di c hl or o pr o p a n e 0. 5 0  < 0. 5 0 - -  < 0. 5 0 - -  < 0. 5 0 - - 3 5

1, 3- Di c hl or o b e n z e n e 1 0  < 1 0 - -  < 1 0 - - < 1 0 - - 1 0 0 0

1, 3- Di c hl or o pr o p e n e ( ci s + tr a n s) 1. 5  < 1. 5 - -  < 1. 5 - -  < 1. 5 - - 2 5

1, 4- Di c hl or o b e n z e n e 1 0  < 1 0 - -  < 1 0 - - < 1 0 - - 7 5 0 0

B e n z e n e 1. 5  < 1. 5 - -  < 1. 5 - -  < 1. 5 - - 1 0

Br o m o di c hl or o m et h a n e 0. 5 0  < 0. 5 0 - -  < 0. 5 0 - -  < 0. 5 0 - - 8 0 0

Br o m of or m 6. 0  < 6. 0 - -  < 6. 0 - -  < 6. 0 - - 8 5

C ar b o n t etr a c hl ori d e 0. 4 0  < 0. 4 0 - -  < 0. 4 0 - -  < 0. 4 0 - - 1 5

C hl or o b e n z e n e 5. 0  < 5. 0 - -  < 5. 0 - -  < 5. 0 - - 9 0

C hl or o et h a n e 1 0 0  < 1 0 0 - -  < 1 0 0 - -  < 1 0 0 - - 9 0 0 0 0

C hl or of or m 0. 6 0  < 0. 6 0 - -  < 0. 6 0 - -  < 0. 6 0 - - 9 0 0

c hl or o m et h a n e 5. 6  < 5. 6 - -  < 5. 6 - -  < 5. 6 - - 8 0 0

ci s- 1, 2- Di c hl or o et h yl e n e 1 0  < 1 0 - -  < 1 0 - - < 1 0 - - 5 5 0

Di br o m o c hl or o m et h a n e 2 0  < 2 0 - -  < 2 0 - - < 2 0 - - 8 0 0

Di c hl or o m et h a n e 1 0  < 1 0 - -  < 1 0 - - < 1 0 - - 5 5 0 0

Et h yl b e n z e n e 5. 0  < 5. 0 - -  < 5. 0 - -  < 5. 0 - - 9 0 0 0

M et h yl t ert- b ut yl et h er 5 0  < 5 0 - -  < 5 0 - - < 5 0 - - 2 5 0 0 0

n- D e c a n e 5 0  < 5 0 - -  < 5 0 - - < 5 0 - - 2 5 0 0 0

n- H e x a n e 5 0  < 5 0 - -  < 5 0 - - < 5 0 - - 6 5 0 0

St yr e n e 5. 0  < 5. 0 - -  < 5. 0 - -  < 5. 0 - - 9 0 0 0

T etr a c hl or o et h yl e n e 2 0 3 2 0. 6 4 0. 0 0 3 2 3 4 0. 6 8 0. 0 0 3 4 6 % 3 8 0. 7 6 0. 0 0 3 8 3 5 0

T ol u e n e 4 0  < 4 0 - -  < 4 0 - - < 4 0 - - 4 5 0 0 0

tr a n s- 1, 2- Di c hl or o et h yl e n e 1 0  < 1 0 - -  < 1 0 - - < 1 0 - - 5 5 0

Tri c hl or o et h yl e n e 0. 4 0  < 0. 4 0 - -  < 0. 4 0 - -  < 0. 4 0 - - 2 0

Tri c hl or ofl u or o m et h a n e 5 0  < 5 0 - -  < 5 0 - - < 5 0 - - 6 5 0 0

Vi n yl c hl ori d e 0. 5 0  < 0. 5 0 - -  < 0. 5 0 - -  < 0. 5 0 - - 1 0
X yl e n e s (t ot al) 1 2  < 1 2 - -  < 1 2 - - < 1 2 - - 9 0 0

N O T E S

R e s ult s r e p ort e d i n µ g/ m 3 u nl e s s ot h er wi s e st at e d

R D L - R e p ort e d D et e cti o n Li mit

" <" - S a m pl e c o n c e ntr ati o n i s b el o w R e p ort e d D et e ct i o n Li mit

"-"  - N ot a n al y z e d / c a n n ot b e c al c ul at e d

N S i n di c at e s t h at n o st a n d ar d a p pli e s

1 - C S R S c h e d ul e 3. 3, G e n er al N u m eri c V a p o ur St a n d a r d s
R P D - R el ati v e P er c e nt a g e Diff er e n c e

B O L D  Att e n u at e d s a m pl e c o n c e ntr ati o n e x c e e d s t h e a p pli ca bl e C S R st a n d ar d

B O L D  S a m pl e c o n c e ntr ati o n d et e ct a bl e

B O L D  R P D v al u e s e x c e e d 2 0 %

2 0- V P 2

2 2- J a n- 2 1

0. 9 1 m

T a bl e 1 0
R e s ult s of V a p o ur S a m pl e s

V O C A n al y s e s
P a g e 1 of 1

0. 9 1 m

2 2- J a n- 2 1

2 0- V P 1

0. 9 1 m

2 2- J a n- 2 1

2 0- D U P 1

R P D ( %)
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 3  3. 0 0 Tr u e

E n v i r o n m e n t a l

C E R TI FI C A T E O F A N A L Y SI S
W or k Or d er : P a g e : 1  of  1 3V A 2 0 C 3 4 1 5

:: L a b or at or yCli e nt W S P C a n a d a I n c. V a n c o u v er - E n vir o n m e nt al

: :C o nt a ct M ari n a M a k o v et s ki C arl a F u gi n s kiA c c o u nt M a n a g er

:: A d dr e s sA d dr e s s U nit 1 0 0 - 2 0 3 3 9 9 6 A v e n u e 

L a n gl e y B C C a n a d a V 1 M 2 L 1 

8 0 8 1 L o u g h e e d Hi g h w a y 

B ur n a b y B C C a n a d a V 5 A 1 W 9

:T el e p h o n e 6 0 4- 3 5 3- 7 0 7 7 :T el e p h o n e + 1 6 0 4 2 5 3 4 1 8 8

:Pr oj e ct 2 0 M- 0 0 7 5 8- 0 0 D at e S a m pl e s R e c ei v e d : 1 5- D e c- 2 0 2 0 1 5: 3 0

:P O ---- D at e A n al y si s C o m m e n c e d : 1 7- D e c- 2 0 2 0

:C- O- C n u m b er 1 7- 8 6 5 4 8 4 I s s u e D at e : 2 3- D e c- 2 0 2 0 1 3: 3 9

S a m pl er : M M/ R C

Sit e : ----

Q u ot e n u m b er : ----

1 7:N o. of s a m pl e s r e c ei v e d

8:N o. of s a m pl e s a n al y s e d

T hi s r e p ort s u p er s e d e s a n y pr e vi o u s r e p ort( s) wit h t hi s r ef er e n c e. R e s ult s a p pl y t o t h e s a m pl e( s) a s s u b mitt e d. T hi s d o c u m e nt s h all n ot b e r e pr o d u c e d, e x c e pt i n f ull. 

T hi s C ertifi c at e of A n al y si s c o nt ai n s t h e f oll o wi n g i nf or m ati o n:

l  G e n er al C o m m e nt s

l  A n al yti c al R e s ult s

l  S urr o g at e C o ntr ol Li mit s

A d diti o n al  i nf or m ati o n p erti n e nt t o t hi s r e p ort will b e f o u n d i n t h e f oll o wi n g s e p ar at e att a c h m e nt s: Q u alit y C o ntr ol R e p ort, Q C I nt er pr eti v e r e p ort t o a s si st wit h Q u alit y R e vi e w a n d 

S a m pl e R e c ei pt N otifi c ati o n ( S R N).

Si g n at ori e s

T hi s d o c u m e nt h a s b e e n el e ctr o ni c all y si g n e d b y t h e a ut h ori z e d si g n at ori e s b el o w.  El e ctr o ni c si g ni n g i s c o n d u ct e d i n a c c or d a n c e wit h U S F D A 2 1 C F R P art 1 1.

Si g n at ori e s L a b or at or y D e p art m e ntP o siti o n

D e e L e e A n al y st M et al s, B ur n a b y, Briti s h C ol u m bi a

P a ul C u s hi n g T e a m L e a d er - Or g a ni c s Or g a ni c s, B ur n a b y, Briti s h C ol u m bi a

R o bi n W e e k s T e a m L e a d er - M et al s M et al s, B ur n a b y, Briti s h C ol u m bi a

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2  of  1 3:P a g e

W or k Or d er :

:Cli e nt

V A 2 0 C 3 4 1 5

2 0 M- 0 0 7 5 8- 0 0:Pr oj e ct

W S P C a n a d a I n c.

G e n er al C o m m e nt s

T h e  a n al yti c al m et h o d s u s e d b y A L S ar e d e v el o p e d u si n g i nt er n ati o n all y r e c o g ni z e d r ef er e n c e m et h o d s (w h er e  a v ail a bl e), s u c h a s t h o s e p u bli s h e d b y U S E P A, A P H A St a n d ar d M et h o d s, A S T M, 

I S O, E n vir o n m e nt C a n a d a, B C M O E, a n d O nt ari o M O E. R ef er t o t h e A L S Q u alit y C o ntr ol I nt er pr eti v e r e p ort ( Q CI) f or a p pli c a bl e r ef er e n c e s a n d m et h o d ol o g y s u m m ari e s. R ef er e n c e m et h o d s m a y 

i n c or p or at e m o difi c ati o n s t o i m pr o v e p erf or m a n c e.

W h er e a r e p ort e d l e s s t h a n ( <) r e s ult i s hi g h er t h a n t h e L O R, t hi s m a y b e d u e t o pri m ar y s a m pl e e xtr a ct/ di g e st at e dil uti o n a n d/ or i n s uffi ci e nt s a m pl e f or a n al y si s.

W h er e t h e L O R of a r e p ort e d r e s ult diff er s fr o m st a n d ar d L O R, t hi s m a y b e d u e t o hi g h m oi st ur e c o nt e nt, i n s uffi ci e nt s a m pl e (r e d u c e d w ei g ht e m pl o y e d) or m atri x i nt erf er e n c e.

Pl e a s e r ef er t o Q u alit y C o ntr ol I nt er pr eti v e r e p ort ( Q CI) f or i nf or m ati o n r e g ar di n g H ol di n g Ti m e c o m pli a n c e.

K e y : C A S N u m b er: C h e mi c al A b str a ct s S er vi c e s n u m b er i s a u ni q u e i d e ntifi er a s si g n e d t o di s cr et e s u b st a n c e s 

L O R: Li mit of R e p orti n g ( d et e cti o n li mit). 

D e s cri pti o nU nit

- N o U nit

% p er c e nt

µ g/ g mi cr o gr a m s p er gr a m

m g/ k g milli gr a m s p er kil o gr a m

p H u nit s p H u nit s

<: l e s s t h a n.

>: gr e at er t h a n.

S urr o g at e: A n a n al yt e t h at i s si mil ar i n b e h a vi or t o t ar g et a n al yt e( s), b ut t h at d o e s n ot o c c ur n at ur all y i n e n vir o n m e nt al s a m pl e s.  F or a p pli c a bl e t e st s, s urr o g at e s ar e a d d e d t o s a m pl e s pri or t o a n al y si s 

a s a c h e c k o n r e c o v er y.

T e st r e s ult s r e p ort e d r el at e o nl y t o t h e s a m pl e s a s r e c ei v e d b y t h e l a b or at or y.

U N L E S S O T H E R WI S E S T A T E D o n S R N or Q CI R e p ort, A L L S A M P L E S W E R E R E C EI V E D I N A C C E P T A B L E C O N DI TI O N.

A n al yti c al r e s ult s i n r e p ort s i d e ntifi e d a s “ Pr eli mi n ar y R e p ort ” ar e c o n si d er e d a ut h ori z e d f or u s e.

W or k or d er C o m m e nt s

Pl e a s e n ot e: F 1/ V O C d at a w a s n ot p o s si bl e f or 2 0- M W 2 @ 0. 3 m, a s w e di d n ot r e ci e v e vi al s f or t hi s s a m pl e

Q u alifi er s

Q u alifi er D e s cri pti o n

D et e cti o n Li mit R ai s e d: C hr o m at o gr a p hi c i nt erf er e n c e d u e t o c o- el uti o n.D L CI



3  of  1 3:P a g e

W or k Or d er :

:Cli e nt

V A 2 0 C 3 4 1 5

2 0 M- 0 0 7 5 8- 0 0:Pr oj e ct

W S P C a n a d a I n c.

A n al yti c al R e s ult s

2 0- M W 2 @ 0. 6 m2 0- M W 2 @ 0. 3 m2 0- M W 1 @ 1. 2 m2 0- M W 1 @ 0. 6 m2 0- M W 1 @ 0. 3 mCli e nt s a m pl e I DS u b- M atri x : S oil

 (M atri x : S oil/ S oli d)

1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

V A 2 0 C 3 4 1 5- 0 0 8V A 2 0 C 3 4 1 5- 0 0 7V A 2 0 C 3 4 1 5- 0 0 3V A 2 0 C 3 4 1 5- 0 0 2V A 2 0 C 3 4 1 5- 0 0 1U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult R e s ult R e s ult

P h y si c al T e st s

---- 2 3. 1%0. 2 5----m oi st ur e ----1 4. 0----E 1 4 4
                         

8. 8 0 8. 5 0p H u nit s0. 1 0---- 8. 0 97. 8 48. 9 0E 1 0 8p H ( 1: 2 s oil: w at er)
                         

N o n- C hl ori n at e d P h e n oli c s

---- < 0. 0 2 0µ g/ g0. 0 2 01 0 5- 6 7- 9 ------------E 6 5 1 Adi m et h yl p h e n ol, 2, 4-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 09 5- 4 8- 7 ------------E 6 5 1 Am et h yl p h e n ol, 2-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 01 0 8- 3 9- 4 ------------E 6 5 1 Am et h yl p h e n ol, 3-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 01 0 6- 4 4- 5 ------------E 6 5 1 Am et h yl p h e n ol, 4-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 01 0 8- 9 5- 2 ------------E 6 5 1 Ap h e n ol
                         

M et al s

9 8 4 0 9 2 3 0µ g/ g5 07 4 2 9- 9 0- 5 1 0 8 0 01 4 8 0 09 6 0 0E 4 4 0al u mi n u m
                         

0. 2 2 0. 1 8µ g/ g0. 1 07 4 4 0- 3 6- 0 0. 3 30. 5 10. 2 0E 4 4 0a nti m o n y
                         

3. 1 3 2. 7 9µ g/ g0. 1 07 4 4 0- 3 8- 2 4. 0 25. 6 43. 2 6E 4 4 0ar s e ni c
                         

5 0. 9 4 8. 7µ g/ g0. 5 07 4 4 0- 3 9- 3 8 6. 59 7. 85 2. 8E 4 4 0b ari u m
                         

0. 1 9 0. 1 6µ g/ g0. 1 07 4 4 0- 4 1- 7 0. 2 30. 3 20. 1 8E 4 4 0b er ylli u m
                         

< 0. 2 0 < 0. 2 0µ g/ g0. 2 07 4 4 0- 6 9- 9 < 0. 2 0< 0. 2 0< 0. 2 0E 4 4 0bi s m ut h
                         

< 5. 0 < 5. 0µ g/ g5. 07 4 4 0- 4 2- 8 < 5. 0< 5. 0< 5. 0E 4 4 0b or o n
                         

0. 1 2 0 0. 1 2 6µ g/ g0. 0 2 07 4 4 0- 4 3- 9 0. 1 5 50. 3 2 20. 1 2 4E 4 4 0c a d mi u m
                         

5 2 4 0 4 2 6 0µ g/ g5 07 4 4 0- 7 0- 2 5 4 6 06 8 1 04 5 7 0E 4 4 0c al ci u m
                         

3 0. 8 2 2. 8µ g/ g0. 5 07 4 4 0- 4 7- 3 3 3. 13 7. 32 3. 2E 4 4 0c hr o mi u m
                         

8. 1 1 7. 1 2µ g/ g0. 1 07 4 4 0- 4 8- 4 9. 3 51 2. 18. 0 6E 4 4 0c o b alt
                         

1 5. 8 1 3. 7µ g/ g0. 5 07 4 4 0- 5 0- 8 1 9. 33 1. 21 4. 9E 4 4 0c o p p er
                         

1 8 2 0 0 1 6 1 0 0µ g/ g5 07 4 3 9- 8 9- 6 2 0 2 0 02 5 8 0 01 7 5 0 0E 4 4 0ir o n
                         

2. 6 5 2. 0 6µ g/ g0. 5 07 4 3 9- 9 2- 1 4. 2 61 9. 02. 1 4E 4 4 0l e a d
                         

8. 0 7. 1µ g/ g2. 07 4 3 9- 9 3- 2 9. 41 3. 17. 3E 4 4 0lit hi u m
                         

7 5 3 0 7 0 4 0µ g/ g2 07 4 3 9- 9 5- 4 8 5 5 09 5 8 07 4 3 0E 4 4 0m a g n e si u m
                         

3 9 8 2 9 9µ g/ g1. 07 4 3 9- 9 6- 5 3 6 56 0 73 4 8E 4 4 0m a n g a n e s e
                         

< 0. 0 5 0 0 < 0. 0 5 0 0µ g/ g0. 0 5 0 07 4 3 9- 9 7- 6 < 0. 0 5 0 0< 0. 0 5 0 0< 0. 0 5 0 0E 5 1 0m er c ur y
                         

0. 3 3 0. 3 0µ g/ g0. 1 07 4 3 9- 9 8- 7 0. 4 30. 7 10. 3 4E 4 4 0m ol y b d e n u m
                         

3 2. 8 3 0. 6µ g/ g0. 5 07 4 4 0- 0 2- 0 3 7. 14 2. 93 4. 2E 4 4 0ni c k el
                         

4 5 1 4 1 0µ g/ g5 07 7 2 3- 1 4- 0 5 0 55 8 04 3 8E 4 4 0p h o s p h or u s
                         

5 1 0 4 7 0µ g/ g1 0 07 4 4 0- 0 9- 7 6 5 09 0 04 8 0E 4 4 0p ot a s si u m
                         



4  of  1 3:P a g e

W or k Or d er :

:Cli e nt

V A 2 0 C 3 4 1 5

2 0 M- 0 0 7 5 8- 0 0:Pr oj e ct

W S P C a n a d a I n c.

A n al yti c al R e s ult s

2 0- M W 2 @ 0. 6 m2 0- M W 2 @ 0. 3 m2 0- M W 1 @ 1. 2 m2 0- M W 1 @ 0. 6 m2 0- M W 1 @ 0. 3 mCli e nt s a m pl e I DS u b- M atri x : S oil

 (M atri x : S oil/ S oli d)

1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

V A 2 0 C 3 4 1 5- 0 0 8V A 2 0 C 3 4 1 5- 0 0 7V A 2 0 C 3 4 1 5- 0 0 3V A 2 0 C 3 4 1 5- 0 0 2V A 2 0 C 3 4 1 5- 0 0 1U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult R e s ult R e s ult

M et al s

< 0. 2 0 < 0. 2 0µ g/ g0. 2 07 7 8 2- 4 9- 2 < 0. 2 00. 3 6< 0. 2 0E 4 4 0s el e ni u m
                         

< 0. 1 0 < 0. 1 0µ g/ g0. 1 07 4 4 0- 2 2- 4 < 0. 1 00. 1 4< 0. 1 0E 4 4 0sil v er
                         

3 1 7 2 8 4µ g/ g5 07 4 4 0- 2 3- 5 2 7 33 2 53 0 5E 4 4 0s o di u m
                         

2 1. 3 2 0. 8µ g/ g0. 5 07 4 4 0- 2 4- 6 3 6. 34 1. 32 0. 5E 4 4 0str o nti u m
                         

< 1 0 0 0 < 1 0 0 0µ g/ g1 0 0 07 7 0 4- 3 4- 9 < 1 0 0 0< 1 0 0 0< 1 0 0 0E 4 4 0s ulf ur
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 07 4 4 0- 2 8- 0 0. 0 5 20. 0 9 3< 0. 0 5 0E 4 4 0t h alli u m
                         

< 2. 0 < 2. 0µ g/ g2. 07 4 4 0- 3 1- 5 < 2. 0< 2. 0< 2. 0E 4 4 0ti n
                         

8 1 4 7 4 1µ g/ g1. 07 4 4 0- 3 2- 6 8 2 78 8 37 3 8E 4 4 0tit a ni u m
                         

< 0. 5 0 < 0. 5 0µ g/ g0. 5 07 4 4 0- 3 3- 7 < 0. 5 0< 0. 5 0< 0. 5 0E 4 4 0t u n g st e n
                         

0. 2 9 6 0. 2 6 1µ g/ g0. 0 5 07 4 4 0- 6 1- 1 0. 3 3 90. 6 5 70. 2 2 1E 4 4 0ur a ni u m
                         

4 5. 1 3 9. 6µ g/ g0. 2 07 4 4 0- 6 2- 2 4 4. 95 2. 04 1. 4E 4 4 0v a n a di u m
                         

4 0. 8 3 5. 2µ g/ g2. 07 4 4 0- 6 6- 6 4 6. 26 4. 83 8. 0E 4 4 0zi n c
                         

5. 0 4. 7µ g/ g1. 07 4 4 0- 6 7- 7 6. 27. 44. 6E 4 4 0zir c o ni u m
                         

V ol atil e Or g a ni c C o m p o u n d s

---- < 0. 0 5 0µ g/ g0. 0 5 01 0 8- 9 0- 7 ------------E 6 1 1 Cc hl or o b e n z e n e
                         

---- < 0. 0 5 0µ g/ g0. 0 5 07 4- 8 7- 3 ------------E 6 1 1 Cc hl or o m et h a n e
                         

---- < 0. 0 5 0µ g/ g0. 0 5 09 5- 5 0- 1 ------------E 6 1 1 Cdi c hl or o b e n z e n e, 1, 2-
                         

---- < 0. 0 5 0µ g/ g0. 0 5 05 4 1- 7 3- 1 ------------E 6 1 1 Cdi c hl or o b e n z e n e, 1, 3-
                         

---- < 0. 0 5 0µ g/ g0. 0 5 01 0 6- 4 6- 7 ------------E 6 1 1 Cdi c hl or o b e n z e n e, 1, 4-
                         

---- < 0. 0 5 0µ g/ g0. 0 5 07 8- 8 7- 5 ------------E 6 1 1 Cdi c hl or o pr o p a n e, 1, 2-
                         

---- < 0. 0 7 5µ g/ g0. 0 7 55 4 2- 7 5- 6 ------------E 6 1 1 Cdi c hl or o pr o p yl e n e, ci s +tr a n s- 1, 3-
                         

---- < 0. 0 5 0µ g/ g0. 0 5 01 0 0 6 1- 0 1- 5 ------------E 6 1 1 Cdi c hl or o pr o p yl e n e, ci s- 1, 3-
                         

---- < 0. 0 5 0µ g/ g0. 0 5 06 3 0- 2 0- 6 ------------E 6 1 1 Ct etr a c hl or o et h a n e, 1, 1, 1, 2-
                         

---- < 0. 0 5 0µ g/ g0. 0 5 07 9- 3 4- 5 ------------E 6 1 1 Ct etr a c hl or o et h a n e, 1, 1, 2, 2-
                         

---- < 0. 0 5 0µ g/ g0. 0 5 07 9- 0 0- 5 ------------E 6 1 1 Ctri c hl or o et h a n e, 1, 1, 2-
                         

---- < 0. 0 5 0µ g/ g0. 0 5 07 5- 6 9- 4 ------------E 6 1 1 Ctri c hl or ofl u or o m et h a n e
                         

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g]

---- < 0. 0 5 0µ g/ g0. 0 5 05 6- 2 3- 5 ------------E 6 1 1 Cc ar b o n t etr a c hl ori d e
                         

---- < 0. 0 5 0µ g/ g0. 0 5 07 5- 0 0- 3 ------------E 6 1 1 Cc hl or o et h a n e
                         

---- < 0. 0 5 0µ g/ g0. 0 5 07 5- 3 4- 3 ------------E 6 1 1 Cdi c hl or o et h a n e, 1, 1-
                         

---- < 0. 0 5 0µ g/ g0. 0 5 01 0 7- 0 6- 2 ------------E 6 1 1 Cdi c hl or o et h a n e, 1, 2-
                         

---- < 0. 0 5 0µ g/ g0. 0 5 07 5- 3 5- 4 ------------E 6 1 1 Cdi c hl or o et h yl e n e, 1, 1-
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W or k Or d er :

:Cli e nt

V A 2 0 C 3 4 1 5

2 0 M- 0 0 7 5 8- 0 0:Pr oj e ct

W S P C a n a d a I n c.

A n al yti c al R e s ult s

2 0- M W 2 @ 0. 6 m2 0- M W 2 @ 0. 3 m2 0- M W 1 @ 1. 2 m2 0- M W 1 @ 0. 6 m2 0- M W 1 @ 0. 3 mCli e nt s a m pl e I DS u b- M atri x : S oil

 (M atri x : S oil/ S oli d)

1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

V A 2 0 C 3 4 1 5- 0 0 8V A 2 0 C 3 4 1 5- 0 0 7V A 2 0 C 3 4 1 5- 0 0 3V A 2 0 C 3 4 1 5- 0 0 2V A 2 0 C 3 4 1 5- 0 0 1U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult R e s ult R e s ult

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g]

---- < 0. 0 5 0µ g/ g0. 0 5 01 5 6- 5 9- 4 ------------E 6 1 1 Cdi c hl or o et h yl e n e, ci s- 1, 2-
                         

---- < 0. 0 5 0µ g/ g0. 0 5 01 5 6- 6 0- 5 ------------E 6 1 1 Cdi c hl or o et h yl e n e, tr a n s- 1, 2-
                         

---- < 0. 0 5 0µ g/ g0. 0 5 07 5- 0 9- 2 ------------E 6 1 1 Cdi c hl or o m et h a n e
                         

---- < 0. 0 5 0µ g/ g0. 0 5 01 0 0 6 1- 0 2- 6 ------------E 6 1 1 Cdi c hl or o pr o p yl e n e, tr a n s- 1, 3-
                         

---- < 0. 0 5 0µ g/ g0. 0 5 01 2 7- 1 8- 4 ------------E 6 1 1 Ct etr a c hl or o et h yl e n e
                         

---- < 0. 0 5 0µ g/ g0. 0 5 07 1- 5 5- 6 ------------E 6 1 1 Ctri c hl or o et h a n e, 1, 1, 1-
                         

---- < 0. 0 1 0µ g/ g0. 0 1 07 9- 0 1- 6 ------------E 6 1 1 Ctri c hl or o et h yl e n e
                         

---- < 0. 0 5 0µ g/ g0. 0 5 07 5- 0 1- 4 ------------E 6 1 1 Cvi n yl c hl ori d e
                         

V ol atil e Or g a ni c C o m p o u n d s [ F u el s]

---- < 0. 0 0 5 0µ g/ g0. 0 0 5 07 1- 4 3- 2 ------------E 6 1 1 Cb e n z e n e
                         

---- < 0. 0 1 5µ g/ g0. 0 1 51 0 0- 4 1- 4 ------------E 6 1 1 Cet h yl b e n z e n e
                         

---- < 0. 0 5 0µ g/ g0. 0 5 01 6 3 4- 0 4- 4 ------------E 6 1 1 Cm et h yl-t ert- b ut yl et h er [ M T B E]
                         

---- < 0. 0 5 0µ g/ g0. 0 5 01 0 0- 4 2- 5 ------------E 6 1 1 Cst yr e n e
                         

---- < 0. 0 5 0µ g/ g0. 0 5 01 0 8- 8 8- 3 ------------E 6 1 1 Ct ol u e n e
                         

---- < 0. 0 5 0µ g/ g0. 0 5 01 7 9 6 0 1- 2 3- 1 ------------E 6 1 1 Cx yl e n e, m + p-
                         

---- < 0. 0 5 0µ g/ g0. 0 5 09 5- 4 7- 6 ------------E 6 1 1 Cx yl e n e, o-
                         

---- < 0. 0 7 5µ g/ g0. 0 7 51 3 3 0- 2 0- 7 ------------E 6 1 1 Cx yl e n e s, t ot al
                         

V ol atil e Or g a ni c C o m p o u n d s S urr o g at e s

---- 9 2. 0%0. 0 5 04 6 0- 0 0- 4 ------------E 6 1 1 Cbr o m ofl u or o b e n z e n e, 4-
                         

---- 8 7. 3%0. 0 5 05 4 0- 3 6- 3 ------------E 6 1 1 Cdifl u or o b e n z e n e, 1, 4-
                         

H y dr o c ar b o n s

---- N oµ g/ g-----c hr o m at o gr a m t o b a s eli n e at n C 5 0 ----Y e s----E 6 0 1. S G
                         

---- < 2 0 0µ g/ g2 0 0---- ----< 2 0 0----E 6 0 1 AE P H ( C 1 0- C 1 9)
                         

---- < 2 0 0µ g/ g2 0 0---- ----< 2 0 0----E 6 0 1 AE P H ( C 1 9- C 3 2)
                         

---- < 5. 0m g/ k g5. 0---- ------------E C 5 8 0F 1- B T E X
                         

---- < 2 5µ g/ g2 5----F 2 ( C 1 0- C 1 6) ----< 2 5----E 6 0 1. S G
                         

---- < 5 0µ g/ g5 0----F 3 ( C 1 6- C 3 4) ----< 5 0----E 6 0 1. S G
                         

---- < 5 0µ g/ g5 0----F 4 ( C 3 4- C 5 0) ----< 5 0----E 6 0 1. S G
                         

---- < 7 5µ g/ g7 5---- ----< 7 5----E 6 0 1. S GT E H ( C 1 0- C 5 0)
                         

---- < 7 5µ g/ g7 5----T E H ( C 1 6- C 5 0) ----< 7 5----E 6 0 1. S G
                         

---- < 1 0µ g/ g1 0---- ------------E 5 8 1. V H + F 1V H s ( C 6- C 1 0)
                         

---- < 2 0 0µ g/ g2 0 0---- ----< 2 0 0----E C 6 0 0 AH E P H s
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A n al yti c al R e s ult s

2 0- M W 2 @ 0. 6 m2 0- M W 2 @ 0. 3 m2 0- M W 1 @ 1. 2 m2 0- M W 1 @ 0. 6 m2 0- M W 1 @ 0. 3 mCli e nt s a m pl e I DS u b- M atri x : S oil

 (M atri x : S oil/ S oli d)

1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

V A 2 0 C 3 4 1 5- 0 0 8V A 2 0 C 3 4 1 5- 0 0 7V A 2 0 C 3 4 1 5- 0 0 3V A 2 0 C 3 4 1 5- 0 0 2V A 2 0 C 3 4 1 5- 0 0 1U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult R e s ult R e s ult

H y dr o c ar b o n s

---- < 2 0 0µ g/ g2 0 0---- ----< 2 0 0----E C 6 0 0 AL E P H s
                         

---- < 1 0µ g/ g1 0----V P H s ------------E C 5 8 0 A
                         

H y dr o c ar b o n s S urr o g at e s

---- 1 0 7%5. 03 9 2- 8 3- 6 ----1 0 2----E 6 0 1 Abr o m o b e n z otrifl u ori d e, 2- ( E P H s urr)
                         

---- 8 7. 6%1 03 9 2- 8 3- 6 ----9 3. 4----E 6 0 1. S Gbr o m o b e n z otrifl u ori d e, 2- ( F 2- F 4 s urr)
                         

---- 7 2. 4%1. 09 7- 7 5- 0 ------------E 5 8 1. V H + F 1di c hl or ot ol u e n e, 3, 4-
                         

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s

---- < 0. 0 0 5 0µ g/ g0. 0 0 5 08 3- 3 2- 9 ----< 0. 0 0 5 0----E 6 4 1 A- La c e n a p ht h e n e
                         

---- 0. 0 1 8 7µ g/ g0. 0 0 5 02 0 8- 9 6- 8 ----0. 0 1 3 0----E 6 4 1 A- La c e n a p ht h yl e n e
                         

---- < 0. 0 1 0µ g/ g0. 0 1 02 6 0- 9 4- 6 ----< 0. 0 1 0----E 6 4 1 A- La cri di n e
                         

---- < 0. 0 0 4 0µ g/ g0. 0 0 4 01 2 0- 1 2- 7 ----0. 0 1 0 1----E 6 4 1 A- La nt hr a c e n e
                         

---- < 0. 0 1 0µ g/ g0. 0 1 05 6- 5 5- 3 ----0. 0 1 6----E 6 4 1 A- Lb e n z( a) a nt hr a c e n e
                         

---- < 0. 0 1 0µ g/ g0. 0 1 05 0- 3 2- 8 ----0. 0 1 3----E 6 4 1 A- Lb e n z o( a) p yr e n e
                         

---- < 0. 0 1 0µ g/ g0. 0 1 0----b e n z o( b +j)fl u or a nt h e n e ----0. 0 1 7----E 6 4 1 A- L
                         

---- < 0. 0 1 5µ g/ g0. 0 1 5---- ----0. 0 1 7----E 6 4 1 A- Lb e n z o( b +j + k)fl u or a nt h e n e
                         

---- < 0. 0 1 0µ g/ g0. 0 1 01 9 1- 2 4- 2 ----< 0. 0 1 0----E 6 4 1 A- Lb e n z o( g, h,i) p er yl e n e
                         

---- < 0. 0 1 0µ g/ g0. 0 1 02 0 7- 0 8- 9 ----< 0. 0 1 0----E 6 4 1 A- Lb e n z o( k)fl u or a nt h e n e
                         

---- < 0. 0 1 0µ g/ g0. 0 1 02 1 8- 0 1- 9 ----0. 0 1 5----E 6 4 1 A- Lc hr y s e n e
                         

---- < 0. 0 0 5 0µ g/ g0. 0 0 5 05 3- 7 0- 3 ----< 0. 0 0 5 0----E 6 4 1 A- Ldi b e n z( a, h) a nt hr a c e n e
                         

---- < 0. 0 1 0µ g/ g0. 0 1 02 0 6- 4 4- 0 ----0. 0 3 9----E 6 4 1 A- Lfl u or a nt h e n e
                         

---- < 0. 0 1 0µ g/ g0. 0 1 08 6- 7 3- 7 ----< 0. 0 1 0----E 6 4 1 A- Lfl u or e n e
                         

---- < 0. 0 1 0µ g/ g0. 0 1 01 9 3- 3 9- 5 ----< 0. 0 1 0----E 6 4 1 A- Li n d e n o( 1, 2, 3- c, d) p yr e n e
                         

---- < 0. 0 1 0µ g/ g0. 0 1 09 0- 1 2- 0 ----< 0. 0 1 0----E 6 4 1 A- Lm et h yl n a p ht h al e n e, 1-
                         

---- < 0. 0 1 0µ g/ g0. 0 1 09 1- 5 7- 6 ----< 0. 0 1 0----E 6 4 1 A- Lm et h yl n a p ht h al e n e, 2-
                         

---- < 0. 0 1 0µ g/ g0. 0 1 09 1- 2 0- 3 ----< 0. 0 1 0----E 6 4 1 A- Ln a p ht h al e n e
                         

---- < 0. 0 1 0µ g/ g0. 0 1 08 5- 0 1- 8 ----0. 0 2 3----E 6 4 1 A- Lp h e n a nt hr e n e
                         

---- < 0. 0 1 0µ g/ g0. 0 1 01 2 9- 0 0- 0 ----0. 0 2 4----E 6 4 1 A- Lp yr e n e
                         

---- < 0. 0 1 0µ g/ g0. 0 1 06 0 2 7- 0 2- 7 ----< 0. 0 1 0----E 6 4 1 A- Lq ui n oli n e
                         

---- < 0. 0 2 0µ g/ g0. 0 2 0---- ----0. 0 2 0----E 6 4 1 A- LB( a) P t ot al p ot e n c y e q ui v al e nt s [ B( a) P T P E]
                         

---- < 0. 1 5-0. 1 5---- ----0. 2 4----E 6 4 1 A- LI A C R ( C C M E)
                         

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s S urr o g at e s

---- 1 0 8%0. 0 1 03 4 7 4 9- 7 5- 2 ----8 5. 1----E 6 4 1 A- La cri di n e- d 9
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A n al yti c al R e s ult s

2 0- M W 2 @ 0. 6 m2 0- M W 2 @ 0. 3 m2 0- M W 1 @ 1. 2 m2 0- M W 1 @ 0. 6 m2 0- M W 1 @ 0. 3 mCli e nt s a m pl e I DS u b- M atri x : S oil

 (M atri x : S oil/ S oli d)

1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

V A 2 0 C 3 4 1 5- 0 0 8V A 2 0 C 3 4 1 5- 0 0 7V A 2 0 C 3 4 1 5- 0 0 3V A 2 0 C 3 4 1 5- 0 0 2V A 2 0 C 3 4 1 5- 0 0 1U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult R e s ult R e s ult

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s S urr o g at e s

---- 1 0 8%0. 0 1 01 7 1 9- 0 3- 5 ----1 1 0----E 6 4 1 A- Lc hr y s e n e- d 1 2
                         

---- 8 8. 0%0. 0 1 01 1 4 6- 6 5- 2 ----8 9. 2----E 6 4 1 A- Ln a p ht h al e n e- d 8
                         

---- 1 0 8%0. 0 1 01 5 1 7- 2 2- 2 ----1 0 9----E 6 4 1 A- Lp h e n a nt hr e n e- d 1 0
                         

V ol atil e Or g a ni c C o m p o u n d s [ T H M s]

---- < 0. 0 5 0µ g/ g0. 0 5 07 5- 2 7- 4 ------------E 6 1 1 Cbr o m o di c hl or o m et h a n e
                         

---- < 0. 0 5 0µ g/ g0. 0 5 07 5- 2 5- 2 ------------E 6 1 1 Cbr o m of or m
                         

---- < 0. 0 5 0µ g/ g0. 0 5 06 7- 6 6- 3 ------------E 6 1 1 Cc hl or of or m
                         

---- < 0. 0 5 0µ g/ g0. 0 5 01 2 4- 4 8- 1 ------------E 6 1 1 Cdi br o m o c hl or o m et h a n e
                         

P h e n oli c s

---- < 0. 0 2 0µ g/ g0. 0 2 09 5- 5 7- 8 ------------E 6 5 1 Ac hl or o p h e n ol, 2-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 01 0 8- 4 3- 0 ------------E 6 5 1 Ac hl or o p h e n ol, 3-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 01 0 6- 4 8- 9 ------------E 6 5 1 Ac hl or o p h e n ol, 4-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 05 7 6- 2 4- 9 ------------E 6 5 1 Adi c hl or o p h e n ol, 2, 3-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 0---- ------------E 6 5 1 Adi c hl or o p h e n ol, 2, 4- + 2, 5-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 08 7- 6 5- 0 ------------E 6 5 1 Adi c hl or o p h e n ol, 2, 6-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 09 5- 7 7- 2 ------------E 6 5 1 Adi c hl or o p h e n ol, 3, 4-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 05 9 1- 3 5- 5 ------------E 6 5 1 Adi c hl or o p h e n ol, 3, 5-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 05 9- 5 0- 7 ------------E 6 5 1 Am et h yl p h e n ol, 4- c hl or o- 3-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 01 5 9 5 0- 6 6- 0 ------------E 6 5 1 Atri c hl or o p h e n ol, 2, 3, 4-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 09 3 3- 7 8- 8 ------------E 6 5 1 Atri c hl or o p h e n ol, 2, 3, 5-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 09 3 3- 7 5- 5 ------------E 6 5 1 Atri c hl or o p h e n ol, 2, 3, 6-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 09 5- 9 5- 4 ------------E 6 5 1 Atri c hl or o p h e n ol, 2, 4, 5-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 08 8- 0 6- 2 ------------E 6 5 1 Atri c hl or o p h e n ol, 2, 4, 6-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 06 0 9- 1 9- 8 ------------E 6 5 1 Atri c hl or o p h e n ol, 3, 4, 5-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 04 9 0 1- 5 1- 3 ------------E 6 5 1 At etr a c hl or o p h e n ol, 2, 3, 4, 5-
                         

---- < 0. 0 2 0µ g/ g0. 0 2 05 8- 9 0- 2 ------------E 6 5 1 At etr a c hl or o p h e n ol, 2, 3, 4, 6-
                         

---- < 0. 0 2 8µ g/ g0. 0 2 09 3 5- 9 5- 5 ------------E 6 5 1 At etr a c hl or o p h e n ol, 2, 3, 5, 6-
          D L CI           

---- < 0. 0 2 0µ g/ g0. 0 2 08 7- 8 6- 5 ------------E 6 5 1 Ap e nt a c hl or o p h e n ol [ P C P]
                         

P h e n oli c s S urr o g at e s

---- 9 9. 5%0. 0 2 09 3 9 5 1- 7 3- 6 ------------E 6 5 1 Ac hl or o p h e n ol- d 4, 2-
                         

---- 9 7. 2%0. 0 2 09 3 9 5 1- 7 4- 7 ------------E 6 5 1 Adi c hl or o p h e n ol- d 3, 2, 4-
                         

---- 1 0 7%0. 0 2 01 1 8- 7 9- 6 ------------E 6 5 1 Atri br o m o p h e n ol, 2, 4, 6-
                         



8  of  1 3:P a g e

W or k Or d er :

:Cli e nt

V A 2 0 C 3 4 1 5

2 0 M- 0 0 7 5 8- 0 0:Pr oj e ct

W S P C a n a d a I n c.

Pl e a s e r ef er t o t h e G e n er al C o m m e nt s s e cti o n f or a n e x pl a n ati o n of a n y q u alifi er s d et e ct e d.



9  of  1 3:P a g e
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:Cli e nt

V A 2 0 C 3 4 1 5
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A n al yti c al R e s ult s

--------2 0- D U P 1- M M2 0- M W 3 @ 0. 6 m2 0- M W 3 @ 0. 3 mCli e nt s a m pl e I DS u b- M atri x : S oil

 (M atri x : S oil/ S oli d)

--------1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

----------------V A 2 0 C 3 4 1 5- 0 1 7V A 2 0 C 3 4 1 5- 0 1 3V A 2 0 C 3 4 1 5- 0 1 2U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult ---- ----

P h y si c al T e st s

2 2. 8 1 6. 4%0. 2 5----m oi st ur e ------------E 1 4 4
                         

7. 4 1 8. 0 8p H u nit s0. 1 0---- --------7. 5 2E 1 0 8p H ( 1: 2 s oil: w at er)
                         

M et al s

1 5 6 0 0 1 0 3 0 0µ g/ g5 07 4 2 9- 9 0- 5 --------1 9 9 0 0E 4 4 0al u mi n u m
                         

0. 4 5 0. 3 4µ g/ g0. 1 07 4 4 0- 3 6- 0 --------0. 5 7E 4 4 0a nti m o n y
                         

5. 4 4 4. 0 2µ g/ g0. 1 07 4 4 0- 3 8- 2 --------7. 8 0E 4 4 0ar s e ni c
                         

1 1 1 7 6. 8µ g/ g0. 5 07 4 4 0- 3 9- 3 --------1 4 5E 4 4 0b ari u m
                         

0. 3 1 0. 2 2µ g/ g0. 1 07 4 4 0- 4 1- 7 --------0. 4 0E 4 4 0b er ylli u m
                         

< 0. 2 0 < 0. 2 0µ g/ g0. 2 07 4 4 0- 6 9- 9 --------< 0. 2 0E 4 4 0bi s m ut h
                         

< 5. 0 < 5. 0µ g/ g5. 07 4 4 0- 4 2- 8 --------< 5. 0E 4 4 0b or o n
                         

0. 2 1 0 0. 1 7 0µ g/ g0. 0 2 07 4 4 0- 4 3- 9 --------0. 3 1 1E 4 4 0c a d mi u m
                         

9 2 8 0 5 3 9 0µ g/ g5 07 4 4 0- 7 0- 2 --------1 0 4 0 0E 4 4 0c al ci u m
                         

3 8. 7 2 8. 2µ g/ g0. 5 07 4 4 0- 4 7- 3 --------4 6. 7E 4 4 0c hr o mi u m
                         

1 2. 4 8. 9 7µ g/ g0. 1 07 4 4 0- 4 8- 4 --------1 5. 7E 4 4 0c o b alt
                         

2 8. 5 1 8. 9µ g/ g0. 5 07 4 4 0- 5 0- 8 --------3 7. 8E 4 4 0c o p p er
                         

2 7 0 0 0 1 9 3 0 0µ g/ g5 07 4 3 9- 8 9- 6 --------3 2 4 0 0E 4 4 0ir o n
                         

5. 5 1 4. 7 4µ g/ g0. 5 07 4 3 9- 9 2- 1 --------9. 0 7E 4 4 0l e a d
                         

1 4. 0 9. 3µ g/ g2. 07 4 3 9- 9 3- 2 --------1 8. 6E 4 4 0lit hi u m
                         

1 0 4 0 0 7 9 4 0µ g/ g2 07 4 3 9- 9 5- 4 --------1 2 3 0 0E 4 4 0m a g n e si u m
                         

5 4 7 3 7 0µ g/ g1. 07 4 3 9- 9 6- 5 --------6 7 2E 4 4 0m a n g a n e s e
                         

0. 0 5 2 8 < 0. 0 5 0 0µ g/ g0. 0 5 0 07 4 3 9- 9 7- 6 --------< 0. 0 5 0 0E 5 1 0m er c ur y
                         

0. 7 0 0. 4 7µ g/ g0. 1 07 4 3 9- 9 8- 7 --------0. 9 4E 4 4 0m ol y b d e n u m
                         

4 3. 7 3 4. 5µ g/ g0. 5 07 4 4 0- 0 2- 0 --------5 1. 9E 4 4 0ni c k el
                         

6 2 1 5 0 9µ g/ g5 07 7 2 3- 1 4- 0 --------7 5 5E 4 4 0p h o s p h or u s
                         

9 6 0 6 2 0µ g/ g1 0 07 4 4 0- 0 9- 7 --------1 3 3 0E 4 4 0p ot a s si u m
                         

0. 2 9 < 0. 2 0µ g/ g0. 2 07 7 8 2- 4 9- 2 --------0. 4 4E 4 4 0s el e ni u m
                         

< 0. 1 0 < 0. 1 0µ g/ g0. 1 07 4 4 0- 2 2- 4 --------0. 1 3E 4 4 0sil v er
                         

3 0 7 2 6 6µ g/ g5 07 4 4 0- 2 3- 5 --------3 7 5E 4 4 0s o di u m
                         

5 3. 9 3 4. 2µ g/ g0. 5 07 4 4 0- 2 4- 6 --------5 9. 5E 4 4 0str o nti u m
                         

< 1 0 0 0 < 1 0 0 0µ g/ g1 0 0 07 7 0 4- 3 4- 9 --------< 1 0 0 0E 4 4 0s ulf ur
                         

0. 0 8 0 0. 0 5 3µ g/ g0. 0 5 07 4 4 0- 2 8- 0 --------0. 1 0 9E 4 4 0t h alli u m
                         

< 2. 0 < 2. 0µ g/ g2. 07 4 4 0- 3 1- 5 --------< 2. 0E 4 4 0ti n
                         



1 0  of  1 3:P a g e

W or k Or d er :

:Cli e nt

V A 2 0 C 3 4 1 5

2 0 M- 0 0 7 5 8- 0 0:Pr oj e ct

W S P C a n a d a I n c.
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--------2 0- D U P 1- M M2 0- M W 3 @ 0. 6 m2 0- M W 3 @ 0. 3 mCli e nt s a m pl e I DS u b- M atri x : S oil

 (M atri x : S oil/ S oli d)

--------1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

----------------V A 2 0 C 3 4 1 5- 0 1 7V A 2 0 C 3 4 1 5- 0 1 3V A 2 0 C 3 4 1 5- 0 1 2U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult ---- ----

M et al s

9 3 3 7 6 0µ g/ g1. 07 4 4 0- 3 2- 6 --------1 1 3 0E 4 4 0tit a ni u m
                         

< 0. 5 0 < 0. 5 0µ g/ g0. 5 07 4 4 0- 3 3- 7 --------< 0. 5 0E 4 4 0t u n g st e n
                         

0. 7 0 1 0. 3 9 5µ g/ g0. 0 5 07 4 4 0- 6 1- 1 --------0. 8 6 6E 4 4 0ur a ni u m
                         

5 0. 4 4 2. 8µ g/ g0. 2 07 4 4 0- 6 2- 2 --------6 3. 2E 4 4 0v a n a di u m
                         

6 2. 2 4 5. 1µ g/ g2. 07 4 4 0- 6 6- 6 --------7 9. 9E 4 4 0zi n c
                         

8. 0 5. 9µ g/ g1. 07 4 4 0- 6 7- 7 --------8. 8E 4 4 0zir c o ni u m
                         

V ol atil e Or g a ni c C o m p o u n d s

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 01 0 8- 9 0- 7 ------------E 6 1 1 Cc hl or o b e n z e n e
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 07 4- 8 7- 3 ------------E 6 1 1 Cc hl or o m et h a n e
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 09 5- 5 0- 1 ------------E 6 1 1 Cdi c hl or o b e n z e n e, 1, 2-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 05 4 1- 7 3- 1 ------------E 6 1 1 Cdi c hl or o b e n z e n e, 1, 3-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 01 0 6- 4 6- 7 ------------E 6 1 1 Cdi c hl or o b e n z e n e, 1, 4-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 07 8- 8 7- 5 ------------E 6 1 1 Cdi c hl or o pr o p a n e, 1, 2-
                         

< 0. 0 7 5 < 0. 0 7 5µ g/ g0. 0 7 55 4 2- 7 5- 6 ------------E 6 1 1 Cdi c hl or o pr o p yl e n e, ci s +tr a n s- 1, 3-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 01 0 0 6 1- 0 1- 5 ------------E 6 1 1 Cdi c hl or o pr o p yl e n e, ci s- 1, 3-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 06 3 0- 2 0- 6 ------------E 6 1 1 Ct etr a c hl or o et h a n e, 1, 1, 1, 2-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 07 9- 3 4- 5 ------------E 6 1 1 Ct etr a c hl or o et h a n e, 1, 1, 2, 2-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 07 9- 0 0- 5 ------------E 6 1 1 Ctri c hl or o et h a n e, 1, 1, 2-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 07 5- 6 9- 4 ------------E 6 1 1 Ctri c hl or ofl u or o m et h a n e
                         

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g]

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 05 6- 2 3- 5 ------------E 6 1 1 Cc ar b o n t etr a c hl ori d e
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 07 5- 0 0- 3 ------------E 6 1 1 Cc hl or o et h a n e
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 07 5- 3 4- 3 ------------E 6 1 1 Cdi c hl or o et h a n e, 1, 1-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 01 0 7- 0 6- 2 ------------E 6 1 1 Cdi c hl or o et h a n e, 1, 2-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 07 5- 3 5- 4 ------------E 6 1 1 Cdi c hl or o et h yl e n e, 1, 1-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 01 5 6- 5 9- 4 ------------E 6 1 1 Cdi c hl or o et h yl e n e, ci s- 1, 2-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 01 5 6- 6 0- 5 ------------E 6 1 1 Cdi c hl or o et h yl e n e, tr a n s- 1, 2-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 07 5- 0 9- 2 ------------E 6 1 1 Cdi c hl or o m et h a n e
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 01 0 0 6 1- 0 2- 6 ------------E 6 1 1 Cdi c hl or o pr o p yl e n e, tr a n s- 1, 3-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 01 2 7- 1 8- 4 ------------E 6 1 1 Ct etr a c hl or o et h yl e n e
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 07 1- 5 5- 6 ------------E 6 1 1 Ctri c hl or o et h a n e, 1, 1, 1-
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ g0. 0 1 07 9- 0 1- 6 ------------E 6 1 1 Ctri c hl or o et h yl e n e
                         



1 1  of  1 3:P a g e

W or k Or d er :

:Cli e nt

V A 2 0 C 3 4 1 5

2 0 M- 0 0 7 5 8- 0 0:Pr oj e ct

W S P C a n a d a I n c.

A n al yti c al R e s ult s

--------2 0- D U P 1- M M2 0- M W 3 @ 0. 6 m2 0- M W 3 @ 0. 3 mCli e nt s a m pl e I DS u b- M atri x : S oil

 (M atri x : S oil/ S oli d)

--------1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

----------------V A 2 0 C 3 4 1 5- 0 1 7V A 2 0 C 3 4 1 5- 0 1 3V A 2 0 C 3 4 1 5- 0 1 2U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g]

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 07 5- 0 1- 4 ------------E 6 1 1 Cvi n yl c hl ori d e
                         

V ol atil e Or g a ni c C o m p o u n d s [ F u el s]

< 0. 0 0 5 0 < 0. 0 0 5 0µ g/ g0. 0 0 5 07 1- 4 3- 2 ------------E 6 1 1 Cb e n z e n e
                         

< 0. 0 1 5 < 0. 0 1 5µ g/ g0. 0 1 51 0 0- 4 1- 4 ------------E 6 1 1 Cet h yl b e n z e n e
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 01 6 3 4- 0 4- 4 ------------E 6 1 1 Cm et h yl-t ert- b ut yl et h er [ M T B E]
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 01 0 0- 4 2- 5 ------------E 6 1 1 Cst yr e n e
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 01 0 8- 8 8- 3 ------------E 6 1 1 Ct ol u e n e
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 01 7 9 6 0 1- 2 3- 1 ------------E 6 1 1 Cx yl e n e, m + p-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 09 5- 4 7- 6 ------------E 6 1 1 Cx yl e n e, o-
                         

< 0. 0 7 5 < 0. 0 7 5µ g/ g0. 0 7 51 3 3 0- 2 0- 7 ------------E 6 1 1 Cx yl e n e s, t ot al
                         

V ol atil e Or g a ni c C o m p o u n d s S urr o g at e s

9 8. 7 1 0 4%0. 0 5 04 6 0- 0 0- 4 ------------E 6 1 1 Cbr o m ofl u or o b e n z e n e, 4-
                         

8 9. 3 9 1. 8%0. 0 5 05 4 0- 3 6- 3 ------------E 6 1 1 Cdifl u or o b e n z e n e, 1, 4-
                         

H y dr o c ar b o n s

Y e s Y e sµ g/ g-----c hr o m at o gr a m t o b a s eli n e at n C 5 0 ------------E 6 0 1. S G
                         

< 2 0 0 < 2 0 0µ g/ g2 0 0---- ------------E 6 0 1 AE P H ( C 1 0- C 1 9)
                         

< 2 0 0 < 2 0 0µ g/ g2 0 0---- ------------E 6 0 1 AE P H ( C 1 9- C 3 2)
                         

< 5. 0 < 5. 0m g/ k g5. 0---- ------------E C 5 8 0F 1- B T E X
                         

< 2 5 < 2 5µ g/ g2 5----F 2 ( C 1 0- C 1 6) ------------E 6 0 1. S G
                         

6 6 5 4µ g/ g5 0----F 3 ( C 1 6- C 3 4) ------------E 6 0 1. S G
                         

< 5 0 5 0µ g/ g5 0----F 4 ( C 3 4- C 5 0) ------------E 6 0 1. S G
                         

< 7 5 1 0 4µ g/ g7 5---- ------------E 6 0 1. S GT E H ( C 1 0- C 5 0)
                         

< 7 5 1 0 4µ g/ g7 5----T E H ( C 1 6- C 5 0) ------------E 6 0 1. S G
                         

< 1 0 < 1 0µ g/ g1 0---- ------------E 5 8 1. V H + F 1V H s ( C 6- C 1 0)
                         

< 2 0 0 < 2 0 0µ g/ g2 0 0---- ------------E C 6 0 0 AH E P H s
                         

< 2 0 0 < 2 0 0µ g/ g2 0 0---- ------------E C 6 0 0 AL E P H s
                         

< 1 0 < 1 0µ g/ g1 0----V P H s ------------E C 5 8 0 A
                         

H y dr o c ar b o n s S urr o g at e s

1 0 6 1 0 2%5. 03 9 2- 8 3- 6 ------------E 6 0 1 Abr o m o b e n z otrifl u ori d e, 2- ( E P H s urr)
                         

9 3. 8 9 2. 5%1 03 9 2- 8 3- 6 ------------E 6 0 1. S Gbr o m o b e n z otrifl u ori d e, 2- ( F 2- F 4 s urr)
                         

1 0 8 1 0 7%1. 09 7- 7 5- 0 ------------E 5 8 1. V H + F 1di c hl or ot ol u e n e, 3, 4-
                         

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s



1 2  of  1 3:P a g e

W or k Or d er :

:Cli e nt

V A 2 0 C 3 4 1 5

2 0 M- 0 0 7 5 8- 0 0:Pr oj e ct

W S P C a n a d a I n c.

A n al yti c al R e s ult s

--------2 0- D U P 1- M M2 0- M W 3 @ 0. 6 m2 0- M W 3 @ 0. 3 mCli e nt s a m pl e I DS u b- M atri x : S oil

 (M atri x : S oil/ S oli d)

--------1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

----------------V A 2 0 C 3 4 1 5- 0 1 7V A 2 0 C 3 4 1 5- 0 1 3V A 2 0 C 3 4 1 5- 0 1 2U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult ---- ----

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s

< 0. 0 0 5 0 < 0. 0 0 5 0µ g/ g0. 0 0 5 08 3- 3 2- 9 ------------E 6 4 1 A- La c e n a p ht h e n e
                         

< 0. 0 0 5 0 0. 0 1 1 8µ g/ g0. 0 0 5 02 0 8- 9 6- 8 ------------E 6 4 1 A- La c e n a p ht h yl e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ g0. 0 1 02 6 0- 9 4- 6 ------------E 6 4 1 A- La cri di n e
                         

< 0. 0 0 4 0 0. 0 0 8 7µ g/ g0. 0 0 4 01 2 0- 1 2- 7 ------------E 6 4 1 A- La nt hr a c e n e
                         

< 0. 0 1 0 0. 0 1 2µ g/ g0. 0 1 05 6- 5 5- 3 ------------E 6 4 1 A- Lb e n z( a) a nt hr a c e n e
                         

< 0. 0 1 0 0. 0 1 2µ g/ g0. 0 1 05 0- 3 2- 8 ------------E 6 4 1 A- Lb e n z o( a) p yr e n e
                         

< 0. 0 1 0 0. 0 1 5µ g/ g0. 0 1 0----b e n z o( b +j)fl u or a nt h e n e ------------E 6 4 1 A- L
                         

< 0. 0 1 5 0. 0 1 5µ g/ g0. 0 1 5---- ------------E 6 4 1 A- Lb e n z o( b +j + k)fl u or a nt h e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ g0. 0 1 01 9 1- 2 4- 2 ------------E 6 4 1 A- Lb e n z o( g, h,i) p er yl e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ g0. 0 1 02 0 7- 0 8- 9 ------------E 6 4 1 A- Lb e n z o( k)fl u or a nt h e n e
                         

< 0. 0 1 0 0. 0 1 2µ g/ g0. 0 1 02 1 8- 0 1- 9 ------------E 6 4 1 A- Lc hr y s e n e
                         

< 0. 0 0 5 0 < 0. 0 0 5 0µ g/ g0. 0 0 5 05 3- 7 0- 3 ------------E 6 4 1 A- Ldi b e n z( a, h) a nt hr a c e n e
                         

0. 0 1 4 0. 0 2 8µ g/ g0. 0 1 02 0 6- 4 4- 0 ------------E 6 4 1 A- Lfl u or a nt h e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ g0. 0 1 08 6- 7 3- 7 ------------E 6 4 1 A- Lfl u or e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ g0. 0 1 01 9 3- 3 9- 5 ------------E 6 4 1 A- Li n d e n o( 1, 2, 3- c, d) p yr e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ g0. 0 1 09 0- 1 2- 0 ------------E 6 4 1 A- Lm et h yl n a p ht h al e n e, 1-
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ g0. 0 1 09 1- 5 7- 6 ------------E 6 4 1 A- Lm et h yl n a p ht h al e n e, 2-
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ g0. 0 1 09 1- 2 0- 3 ------------E 6 4 1 A- Ln a p ht h al e n e
                         

0. 0 1 4 0. 0 1 6µ g/ g0. 0 1 08 5- 0 1- 8 ------------E 6 4 1 A- Lp h e n a nt hr e n e
                         

< 0. 0 1 0 0. 0 1 9µ g/ g0. 0 1 01 2 9- 0 0- 0 ------------E 6 4 1 A- Lp yr e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ g0. 0 1 06 0 2 7- 0 2- 7 ------------E 6 4 1 A- Lq ui n oli n e
                         

< 0. 0 2 0 < 0. 0 2 0µ g/ g0. 0 2 0---- ------------E 6 4 1 A- LB( a) P t ot al p ot e n c y e q ui v al e nt s [ B( a) P T P E]
                         

< 0. 1 5 0. 2 1-0. 1 5---- ------------E 6 4 1 A- LI A C R ( C C M E)
                         

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s S urr o g at e s

1 0 2 1 1 3%0. 0 1 03 4 7 4 9- 7 5- 2 ------------E 6 4 1 A- La cri di n e- d 9
                         

1 1 9 1 1 4%0. 0 1 01 7 1 9- 0 3- 5 ------------E 6 4 1 A- Lc hr y s e n e- d 1 2
                         

1 1 0 9 1. 0%0. 0 1 01 1 4 6- 6 5- 2 ------------E 6 4 1 A- Ln a p ht h al e n e- d 8
                         

1 2 3 1 1 0%0. 0 1 01 5 1 7- 2 2- 2 ------------E 6 4 1 A- Lp h e n a nt hr e n e- d 1 0
                         

V ol atil e Or g a ni c C o m p o u n d s [ T H M s]

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 07 5- 2 7- 4 ------------E 6 1 1 Cbr o m o di c hl or o m et h a n e
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 07 5- 2 5- 2 ------------E 6 1 1 Cbr o m of or m
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 06 7- 6 6- 3 ------------E 6 1 1 Cc hl or of or m
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W or k Or d er :

:Cli e nt

V A 2 0 C 3 4 1 5

2 0 M- 0 0 7 5 8- 0 0:Pr oj e ct

W S P C a n a d a I n c.

A n al yti c al R e s ult s

--------2 0- D U P 1- M M2 0- M W 3 @ 0. 6 m2 0- M W 3 @ 0. 3 mCli e nt s a m pl e I DS u b- M atri x : S oil

 (M atri x : S oil/ S oli d)

--------1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 1 5- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

----------------V A 2 0 C 3 4 1 5- 0 1 7V A 2 0 C 3 4 1 5- 0 1 3V A 2 0 C 3 4 1 5- 0 1 2U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ T H M s]

< 0. 0 5 0 < 0. 0 5 0µ g/ g0. 0 5 01 2 4- 4 8- 1 ------------E 6 1 1 Cdi br o m o c hl or o m et h a n e
                         

Pl e a s e r ef er t o t h e G e n er al C o m m e nt s s e cti o n f or a n e x pl a n ati o n of a n y q u alifi er s d et e ct e d.



Tr u e

Q U A LI T Y C O N T R O L I N T E R P R E TI V E R E P O R T
W or k Or d er : V A 2 0 C 3 4 1 5 P a g e : 1  of  1 2

:: L a b or at or yCli e nt V a n c o u v er - E n vir o n m e nt alW S P C a n a d a I n c.

: M ari n a M a k o v et s ki A c c o u nt M a n a g er : C arl a F u gi n s kiC o nt a ct

A d dr e s s : U nit 1 0 0 - 2 0 3 3 9 9 6 A v e n u e

L a n gl e y B C C a n a d a V 1 M 2 L 1

A d dr e s s : 8 0 8 1 L o u g h e e d Hi g h w a y

B ur n a b y, Briti s h C ol u m bi a C a n a d a V 5 A 1 W 9

T el e p h o n e : + 1 6 0 4 2 5 3 4 1 8 8T el e p h o n e : 6 0 4- 3 5 3- 7 0 7 7

:Pr oj e ct 2 0 M- 0 0 7 5 8- 0 0 D at e S a m pl e s R e c ei v e d : 1 5- D e c- 2 0 2 0 1 5: 3 0

I s s u e D at e : 2 3- D e c- 2 0 2 0 1 3: 3 9----P O :

C- O- C n u m b er 1 7- 8 6 5 4 8 4:

M M/ R C:S a m pl er

:Sit e ----

Q u ot e n u m b er : ----

N o. of s a m pl e s r e c ei v e d : 1 7

8:N o. of s a m pl e s a n al y s e d

T hi s  r e p ort i s a ut o m ati c all y g e n er at e d b y t h e A L S LI M S (L a b or at or y  I nf or m ati o n M a n a g e m e nt S y st e m) t hr o u g h e v al u ati o n of Q u alit y C o ntr ol ( Q C) r e s ult s a n d ot h er 

Q A  p ar a m et er s a s s o ci at e d wit h t hi s s u b mi s si o n, a n d i s i nt e n d e d t o f a cilit at e r a pi d d at a v ali d ati o n b y a u dit or s or r e vi e w er s. T h e r e p ort hi g hli g ht s a n y e x c e pti o n s 

a n d  o utli er s t o A L S D at a Q u alit y O bj e cti v e s, pr o vi d e s h ol di n g ti m e d et ail s a n d e x c e pti o n s, s u m m ari z e s Q C s a m pl e fr e q u e n ci e s, a n d li st s a p pli c a bl e m et h o d ol o g y 

r ef er e n c e s a n d s u m m ari e s. 

K e y

A n o n y m o u s: R ef er s t o s a m pl e s w hi c h ar e n ot p art of t hi s w or k or d er, b ut w hi c h f or m e d p art of t h e Q C pr o c e s s l ot.

C A S N u m b er: C h e mi c al A b str a ct s S er vi c e s n u m b er i s a u ni q u e i d e ntifi er a s si g n e d t o di s cr et e s u b st a n c e s.

D Q O: D at a Q u alit y O bj e cti v e.

L O R: Li mit of R e p orti n g ( d et e cti o n li mit).

R P D: R el ati v e P er c e nt Diff er e n c e.

S u m m ar y of O utli er s

O utli er s : Q u alit y C o ntr ol S a m pl e s

l   N o  M et h o d Bl a n k v al u e o utli er s o c c ur.

l   N o  D u pli c at e o utli er s o c c ur.

l   N o  L a b or at or y C o ntr ol S a m pl e ( L C S) o utli er s o c c ur

l   N o  M atri x S pi k e o utli er s o c c ur.

l   N o  T e st s a m pl e S urr o g at e r e c o v er y o utli er s e xi st.

O utli er s: R ef er e n c e M at eri al ( R M) S a m pl e s

l   N o  R ef er e n c e M at eri al ( R M) S a m pl e o utli er s o c c ur.

O utli er s : A n al y si s H ol di n g Ti m e C o m pli a n c e ( Br e a c h e s)
l   N o  A n al y si s H ol di n g Ti m e O utli er s e xi st.

O utli er s : Fr e q u e n c y of Q u alit y C o ntr ol S a m pl e s
l   N o  Q u alit y C o ntr ol S a m pl e Fr e q u e n c y O utli er s o c c ur.
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W or k Or d er :

:Cli e nt

V A 2 0 C 3 4 1 5

W S P C a n a d a I n c.

2 0 M- 0 0 7 5 8- 0 0:Pr oj e ct

A n al y si s H ol di n g Ti m e C o m pli a n c e
T hi s  r e p ort s u m m ari z e s e xtr a cti o n / pr e p ar ati o n a n d a n al y si s ti m e s a n d c o m p ar e s e a c h wit h A L S r e c o m m e n d e d h ol di n g  ti m e s,  w hi c h  ar e  s el e ct e d  t o  m e et  k n o w n  pr o vi n ci al  a n d /or   f e d er al 

r e q uir e m e nt s.  I n t h e a b s e n c e of r e g ul at or y h ol d ti m e s, A L S e st a bli s h e s r e c o m m e n d ati o n s b a s e d o n g ui d eli n e s p u bli s h e d b y or g a ni z ati o n s s u c h a s C C M E, U S E P A, A P H A St a n d ar d M et h o d s, A S T M, or 

E n vir o n m e nt  C a n a d a (w h er e  a v ail a bl e).  D at e s a n d h ol di n g ti m e s r e p ort e d b el o w r e pr e s e nt t h e fir st d at e s of e xtr a cti o n or a n al y si s.  If s u b s e q u e nt t e st s or dil uti o n s e x c e e d e d h ol di n g ti m e s, q u alifi er s 

ar e a d d e d (r ef er t o C O A).

If s a m pl e s ar e i d e ntifi e d b el o w a s h a vi n g b e e n a n al y z e d or e xtr a ct e d o ut si d e of r e c o m m e n d e d h ol di n g ti m e s, m e a s ur e m e nt u n c ert ai nti e s m a y b e i n cr e a s e d, a n d t hi s s h o ul d b e t a k e n i nt o c o n si d er ati o n 

w h e n i nt er pr eti n g r e s ult s.

W h er e a ct u al s a m pli n g d at e i s n ot pr o vi d e d o n t h e c h ai n of c u st o d y, t h e d at e of r e c ei pt wit h ti m e at 1 5: 0 0 i s u s e d f or c al c ul ati o n p ur p o s e s.

W h er e o nl y t h e s a m pl e d at e wit h o ut ti m e i s pr o vi d e d o n t h e c h ai n of c u st o d y, t h e s a m pli n g d at e at 1 5: 0 0 i s u s e d f or c al c ul ati o n p ur p o s e s.

M atri x : S oil/ S oli d E v al u ati o n: û  = H ol di n g ti m e e x c e e d a n c e ; ü  = Wit hi n H ol di n g Ti m e

A n al y si sE xtr a cti o n / Pr e p ar ati o n

C o nt ai n er / Cli e nt S a m pl e I D( s)

S a m pli n g D at e

A n al y si s D at ePr e p ar ati o n 

D at e

E v alE v al

M et h o d

H ol di n g Ti m e s H ol di n g Ti m e s

R e c A ct u al R e c A ct u al

A n al yt e Gr o u p

H y dr o c ar b o n s : B C P H C - E P H b y G C- FI D

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 3 @ 0. 3 m 2 1- D e c- 2 0 2 02 0- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 0 1 A 1 4 

d a y s

5 d a y s 4 0 d a y s 0 d a y sü üü ü

H y dr o c ar b o n s : B C P H C - E P H b y G C- FI D

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- D U P 1- M M 2 2- D e c- 2 0 2 02 0- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 0 1 A 1 4 

d a y s

5 d a y s 4 0 d a y s 1 d a y sü üü ü

H y dr o c ar b o n s : B C P H C - E P H b y G C- FI D

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 1 @ 1. 2 m 2 2- D e c- 2 0 2 02 0- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 0 1 A 1 4 

d a y s

5 d a y s 4 0 d a y s 1 d a y sü üü ü

H y dr o c ar b o n s : B C P H C - E P H b y G C- FI D

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 2 @ 0. 3 m 2 2- D e c- 2 0 2 02 0- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 0 1 A 1 4 

d a y s

5 d a y s 4 0 d a y s 1 d a y sü üü ü

H y dr o c ar b o n s : C C M E P H C - F 2- F 4 b y G C- FI D

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 3 @ 0. 3 m 2 1- D e c- 2 0 2 02 0- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 0 1. S G 1 4 

d a y s

5 d a y s 4 0 d a y s 0 d a y sü üü ü

H y dr o c ar b o n s : C C M E P H C - F 2- F 4 b y G C- FI D

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- D U P 1- M M 2 2- D e c- 2 0 2 02 0- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 0 1. S G 1 4 

d a y s

5 d a y s 4 0 d a y s 1 d a y sü üü ü

H y dr o c ar b o n s : C C M E P H C - F 2- F 4 b y G C- FI D

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 1 @ 1. 2 m 2 2- D e c- 2 0 2 02 0- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 0 1. S G 1 4 

d a y s

5 d a y s 4 0 d a y s 1 d a y sü üü ü
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5 d a y s 4 0 d a y s 1 d a y sü üü ü

H y dr o c ar b o n s : V H a n d F 1 b y H e a d s p a c e G C- FI D

Gl a s s s oil m et h a n ol vi al

2 0- D U P 1- M M 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 5 8 1. V H + F 1 4 0 

d a y s

2 d a y s 3 7 d a y s 0 d a y sü üü ü

H y dr o c ar b o n s : V H a n d F 1 b y H e a d s p a c e G C- FI D

Gl a s s s oil m et h a n ol vi al

2 0- M W 1 @ 1. 2 m 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 5 8 1. V H + F 1 4 0 

d a y s

2 d a y s 3 7 d a y s 0 d a y sü üü ü

H y dr o c ar b o n s : V H a n d F 1 b y H e a d s p a c e G C- FI D

Gl a s s s oil m et h a n ol vi al

2 0- M W 3 @ 0. 3 m 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 5 8 1. V H + F 1 4 0 

d a y s

2 d a y s 3 7 d a y s 0 d a y sü üü ü

M et al s : M er c ur y i n S oil/ S oli d b y C V A A S

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- D U P 1- M M 2 3- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 5 1 0 2 8 

d a y s

7 d a y s 2 0 d a y s 0 d a y sü üü ü

M et al s : M er c ur y i n S oil/ S oli d b y C V A A S

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 1 @ 0. 3 m 2 3- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 5 1 0 2 8 

d a y s

7 d a y s 2 0 d a y s 0 d a y sü üü ü

M et al s : M er c ur y i n S oil/ S oli d b y C V A A S

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 1 @ 0. 6 m 2 3- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 5 1 0 2 8 

d a y s

7 d a y s 2 0 d a y s 0 d a y sü üü ü

M et al s : M er c ur y i n S oil/ S oli d b y C V A A S

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 1 @ 1. 2 m 2 3- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 5 1 0 2 8 

d a y s

7 d a y s 2 0 d a y s 0 d a y sü üü ü

M et al s : M er c ur y i n S oil/ S oli d b y C V A A S

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 2 @ 0. 3 m 2 3- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 5 1 0 2 8 

d a y s

7 d a y s 2 0 d a y s 0 d a y sü üü ü
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7 d a y s 2 0 d a y s 0 d a y sü üü ü

M et al s : M er c ur y i n S oil/ S oli d b y C V A A S
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2 0- M W 3 @ 0. 6 m 2 3- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 5 1 0 2 8 
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7 d a y s 2 0 d a y s 0 d a y sü üü ü
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0 d a y sü üü ü

M et al s : M et al s i n S oil/ S oli d b y C R C I C P M S
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2 0- M W 1 @ 0. 3 m 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 4 4 0 1 8 0 

d a y s

7 d a y s 1 7 2 

d a y s

0 d a y sü üü ü

M et al s : M et al s i n S oil/ S oli d b y C R C I C P M S
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2 0- M W 1 @ 0. 6 m 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 4 4 0 1 8 0 

d a y s

7 d a y s 1 7 2 

d a y s

0 d a y sü üü ü
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2 0- M W 1 @ 1. 2 m 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 4 4 0 1 8 0 

d a y s

7 d a y s 1 7 2 

d a y s

0 d a y sü üü ü

M et al s : M et al s i n S oil/ S oli d b y C R C I C P M S

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 2 @ 0. 3 m 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 4 4 0 1 8 0 

d a y s

7 d a y s 1 7 2 

d a y s

0 d a y sü üü ü

M et al s : M et al s i n S oil/ S oli d b y C R C I C P M S

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 2 @ 0. 6 m 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 4 4 0 1 8 0 

d a y s

7 d a y s 1 7 2 

d a y s

0 d a y sü üü ü
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M et al s : M et al s i n S oil/ S oli d b y C R C I C P M S

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 3 @ 0. 6 m 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 4 4 0 1 8 0 
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7 d a y s 1 7 2 

d a y s

0 d a y sü üü ü

N o n- C hl ori n at e d P h e n oli c s : P h e n oli c s ( W e st er n C a n a d a Li st, N o Nitr o- P h e n ol s) b y G C- M S

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 1 @ 1. 2 m 2 2- D e c- 2 0 2 02 0- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 5 1 A ---- ---- ---- ----

P h e n oli c s : P h e n oli c s ( W e st er n C a n a d a Li st, N o Nitr o- P h e n ol s) b y G C- M S

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 1 @ 1. 2 m 2 2- D e c- 2 0 2 02 0- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 5 1 A 1 4 

d a y s

5 d a y s 4 0 d a y s 1 d a y sü üü ü

P h y si c al T e st s : M oi st ur e C o nt e nt b y Gr a vi m etr y

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- D U P 1- M M 2 0- D e c- 2 0 2 0----1 5- D e c- 2 0 2 0E 1 4 4 ---- ---- ---- ----

P h y si c al T e st s : M oi st ur e C o nt e nt b y Gr a vi m etr y

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 1 @ 1. 2 m 2 0- D e c- 2 0 2 0----1 5- D e c- 2 0 2 0E 1 4 4 ---- ---- ---- ----

P h y si c al T e st s : M oi st ur e C o nt e nt b y Gr a vi m etr y

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 2 @ 0. 3 m 2 0- D e c- 2 0 2 0----1 5- D e c- 2 0 2 0E 1 4 4 ---- ---- ---- ----

P h y si c al T e st s : M oi st ur e C o nt e nt b y Gr a vi m etr y

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 3 @ 0. 3 m 2 0- D e c- 2 0 2 0----1 5- D e c- 2 0 2 0E 1 4 4 ---- ---- ---- ----

P h y si c al T e st s : p H b y M et er ( 1: 2 S oil: W at er E xtr a cti o n)

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- D U P 1- M M 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 1 0 8 3 0 

d a y s

7 d a y s 2 2 d a y s 0 d a y sü üü ü
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2 0- M W 1 @ 0. 3 m 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 1 0 8 3 0 

d a y s

7 d a y s 2 2 d a y s 0 d a y sü üü ü

P h y si c al T e st s : p H b y M et er ( 1: 2 S oil: W at er E xtr a cti o n)

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 1 @ 0. 6 m 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 1 0 8 3 0 

d a y s

7 d a y s 2 2 d a y s 0 d a y sü üü ü

P h y si c al T e st s : p H b y M et er ( 1: 2 S oil: W at er E xtr a cti o n)

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 1 @ 1. 2 m 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 1 0 8 3 0 

d a y s

7 d a y s 2 2 d a y s 0 d a y sü üü ü

P h y si c al T e st s : p H b y M et er ( 1: 2 S oil: W at er E xtr a cti o n)

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 2 @ 0. 3 m 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 1 0 8 3 0 

d a y s

7 d a y s 2 2 d a y s 0 d a y sü üü ü

P h y si c al T e st s : p H b y M et er ( 1: 2 S oil: W at er E xtr a cti o n)

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 2 @ 0. 6 m 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 1 0 8 3 0 

d a y s

7 d a y s 2 2 d a y s 0 d a y sü üü ü

P h y si c al T e st s : p H b y M et er ( 1: 2 S oil: W at er E xtr a cti o n)

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 3 @ 0. 3 m 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 1 0 8 3 0 

d a y s

7 d a y s 2 2 d a y s 0 d a y sü üü ü

P h y si c al T e st s : p H b y M et er ( 1: 2 S oil: W at er E xtr a cti o n)

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 3 @ 0. 6 m 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 1 0 8 3 0 

d a y s

7 d a y s 2 2 d a y s 0 d a y sü üü ü

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s : P A H s b y H e x: A c e G C- M S ( L o w L e v el C C M E)

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 3 @ 0. 3 m 2 1- D e c- 2 0 2 02 0- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 4 1 A- L 1 4 

d a y s

5 d a y s 4 0 d a y s 0 d a y sü üü ü

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s : P A H s b y H e x: A c e G C- M S ( L o w L e v el C C M E)

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- D U P 1- M M 2 2- D e c- 2 0 2 02 0- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 4 1 A- L 1 4 

d a y s

5 d a y s 4 0 d a y s 1 d a y sü üü ü
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Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 1 @ 1. 2 m 2 2- D e c- 2 0 2 02 0- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 4 1 A- L 1 4 

d a y s

5 d a y s 4 0 d a y s 1 d a y sü üü ü

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s : P A H s b y H e x: A c e G C- M S ( L o w L e v el C C M E)

Gl a s s s oil j ar/ T efl o n li n e d c a p

2 0- M W 2 @ 0. 3 m 2 2- D e c- 2 0 2 02 0- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 4 1 A- L 1 4 

d a y s

5 d a y s 4 0 d a y s 1 d a y sü üü ü

V ol atil e Or g a ni c C o m p o u n d s : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s s oil m et h a n ol vi al

2 0- D U P 1- M M 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s s oil m et h a n ol vi al

2 0- M W 1 @ 1. 2 m 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s s oil m et h a n ol vi al

2 0- M W 3 @ 0. 3 m 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s s oil m et h a n ol vi al

2 0- D U P 1- M M 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s s oil m et h a n ol vi al

2 0- M W 1 @ 1. 2 m 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s s oil m et h a n ol vi al

2 0- M W 3 @ 0. 3 m 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ F u el s] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s s oil m et h a n ol vi al

2 0- D U P 1- M M 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 1 1 C 4 0 

d a y s

2 d a y s 3 7 d a y s 0 d a y sü üü ü
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V ol atil e Or g a ni c C o m p o u n d s [ F u el s] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s s oil m et h a n ol vi al

2 0- M W 1 @ 1. 2 m 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 1 1 C 4 0 

d a y s

2 d a y s 3 7 d a y s 0 d a y sü üü ü

V ol atil e Or g a ni c C o m p o u n d s [ F u el s] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s s oil m et h a n ol vi al

2 0- M W 3 @ 0. 3 m 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 1 1 C 4 0 

d a y s

2 d a y s 3 7 d a y s 0 d a y sü üü ü

V ol atil e Or g a ni c C o m p o u n d s [ T H M s] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s s oil m et h a n ol vi al

2 0- D U P 1- M M 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ T H M s] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s s oil m et h a n ol vi al

2 0- M W 1 @ 1. 2 m 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ T H M s] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s s oil m et h a n ol vi al

2 0- M W 3 @ 0. 3 m 1 8- D e c- 2 0 2 01 7- D e c- 2 0 2 01 5- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

L e g e n d & Q u alifi er D efi niti o n s

R e c. H T: A L S r e c o m m e n d e d h ol d ti m e ( s e e u nit s).



1 0  of  1 2:P a g e

W or k Or d er :

:Cli e nt

V A 2 0 C 3 4 1 5

W S P C a n a d a I n c.

2 0 M- 0 0 7 5 8- 0 0:Pr oj e ct

Q u alit y C o ntr ol P ar a m et er Fr e q u e n c y C o m pli a n c e
T h e  f oll o wi n g r e p ort s u m m ari z e s t h e fr e q u e n c y of l a b or at or y Q C s a m pl e s a n al y z e d wit hi n t h e a n al yti c al b at c h e s (Q C  l ot s) i n w hi c h t h e s u b mitt e d s a m pl e s w er e pr o c e s s e d. T h e a ct u al fr e q u e n c y 

s h o ul d b e gr e at er t h a n or e q u al t o t h e e x p e ct e d fr e q u e n c y.

M atri x : S oil/ S oli d E v al u ati o n: û  = Q C fr e q u e n c y o ut si d e s p e cifi c ati o n ; ü  = Q C fr e q u e n c y wit hi n s p e cifi c ati o n.

Q u alit y C o ntr ol S a m pl e T y p e

E v al u ati o nA n al yti c al M et h o d s M et h o d

C o u ntQ u alit y C o ntr ol S a m pl e T y p e

Q C R e g ul ar A ct u al E x p e ct e d

Fr e q u e n c y ( %)

Q C L ot #

L a b or at or y D u pli c at e s ( D U P)

1 1 5 üüB C P H C - E P H b y G C- FI D E 6 0 1 A 1 3 3 6 8 2 5. 06. 6

1 4 üüC C M E P H C - F 2- F 4 b y G C- FI D E 6 0 1. S G 1 3 3 6 8 3 5. 02 5. 0

1 9 üüM er c ur y i n S oil/ S oli d b y C V A A S E 5 1 0 1 3 3 6 8 6 5. 01 1. 1

1 9 üüM et al s i n S oil/ S oli d b y C R C I C P M S E 4 4 0 1 3 3 6 8 7 5. 01 1. 1

1 1 5 üüM oi st ur e C o nt e nt b y Gr a vi m etr y E 1 4 4 1 3 3 6 8 8 5. 06. 6

1 1 5 üüP A H s b y H e x: A c e G C- M S ( L o w L e v el C C M E) E 6 4 1 A- L 1 3 3 6 8 1 5. 06. 6

1 1 5 üüp H b y M et er ( 1: 2 S oil: W at er E xtr a cti o n) E 1 0 8 1 3 3 6 8 5 5. 06. 6

1 7 üüP h e n oli c s ( W e st er n C a n a d a Li st, N o Nitr o- P h e n ol s) b y G C- M S E 6 5 1 A 1 3 3 6 8 4 5. 01 4. 2

1 1 4 üüV H a n d F 1 b y H e a d s p a c e G C- FI D E 5 8 1. V H + F 1 1 3 2 1 0 8 5. 07. 1

1 1 3 üüV O C s ( B C Li st) b y H e a d s p a c e G C- M S E 6 1 1 C 1 3 2 1 1 0 5. 07. 6

L a b or at or y C o ntr ol S a m pl e s ( L C S)

2 1 5 üüB C P H C - E P H b y G C- FI D E 6 0 1 A 1 3 3 6 8 2 1 0. 01 3. 3

2 4 üüC C M E P H C - F 2- F 4 b y G C- FI D E 6 0 1. S G 1 3 3 6 8 3 1 0. 05 0. 0

2 9 üüM er c ur y i n S oil/ S oli d b y C V A A S E 5 1 0 1 3 3 6 8 6 1 0. 02 2. 2

2 9 üüM et al s i n S oil/ S oli d b y C R C I C P M S E 4 4 0 1 3 3 6 8 7 1 0. 02 2. 2

1 1 5 üüM oi st ur e C o nt e nt b y Gr a vi m etr y E 1 4 4 1 3 3 6 8 8 5. 06. 6

2 1 5 üüP A H s b y H e x: A c e G C- M S ( L o w L e v el C C M E) E 6 4 1 A- L 1 3 3 6 8 1 1 0. 01 3. 3

1 1 5 üüp H b y M et er ( 1: 2 S oil: W at er E xtr a cti o n) E 1 0 8 1 3 3 6 8 5 5. 06. 6

1 7 üüP h e n oli c s ( W e st er n C a n a d a Li st, N o Nitr o- P h e n ol s) b y G C- M S E 6 5 1 A 1 3 3 6 8 4 5. 01 4. 2

1 1 4 üüV H a n d F 1 b y H e a d s p a c e G C- FI D E 5 8 1. V H + F 1 1 3 2 1 0 8 5. 07. 1

1 1 3 üüV O C s ( B C Li st) b y H e a d s p a c e G C- M S E 6 1 1 C 1 3 2 1 1 0 5. 07. 6

M et h o d Bl a n k s ( M B)

1 1 5 üüB C P H C - E P H b y G C- FI D E 6 0 1 A 1 3 3 6 8 2 5. 06. 6

1 4 üüC C M E P H C - F 2- F 4 b y G C- FI D E 6 0 1. S G 1 3 3 6 8 3 5. 02 5. 0

1 9 üüM er c ur y i n S oil/ S oli d b y C V A A S E 5 1 0 1 3 3 6 8 6 5. 01 1. 1

1 9 üüM et al s i n S oil/ S oli d b y C R C I C P M S E 4 4 0 1 3 3 6 8 7 5. 01 1. 1

1 1 5 üüM oi st ur e C o nt e nt b y Gr a vi m etr y E 1 4 4 1 3 3 6 8 8 5. 06. 6

1 1 5 üüP A H s b y H e x: A c e G C- M S ( L o w L e v el C C M E) E 6 4 1 A- L 1 3 3 6 8 1 5. 06. 6

1 7 üüP h e n oli c s ( W e st er n C a n a d a Li st, N o Nitr o- P h e n ol s) b y G C- M S E 6 5 1 A 1 3 3 6 8 4 5. 01 4. 2

1 1 4 üüV H a n d F 1 b y H e a d s p a c e G C- FI D E 5 8 1. V H + F 1 1 3 2 1 0 8 5. 07. 1

1 1 3 üüV O C s ( B C Li st) b y H e a d s p a c e G C- M S E 6 1 1 C 1 3 2 1 1 0 5. 07. 6

M atri x S pi k e s ( M S)

1 7 üüP h e n oli c s ( W e st er n C a n a d a Li st, N o Nitr o- P h e n ol s) b y G C- M S E 6 5 1 A 1 3 3 6 8 4 5. 01 4. 2

1 1 4 üüV H a n d F 1 b y H e a d s p a c e G C- FI D E 5 8 1. V H + F 1 1 3 2 1 0 8 5. 07. 1

1 1 3 üüV O C s ( B C Li st) b y H e a d s p a c e G C- M S E 6 1 1 C 1 3 2 1 1 0 5. 07. 6
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M et h o d ol o g y R ef er e n c e s a n d S u m m ari e s
T h e  a n al yti c al m et h o d s u s e d b y A L S ar e d e v el o p e d u si n g i nt er n ati o n all y r e c o g ni z e d r ef er e n c e m et h o d s (w h er e  a v ail a bl e), s u c h a s t h o s e p u bli s h e d b y U S E P A, A P H A St a n d ar d M et h o d s, A S T M, I S O, 

E n vir o n m e nt C a n a d a, B C M O E, a n d O nt ari o M O E. R ef er e n c e m et h o d s m a y i n c or p or at e m o difi c ati o n s t o i m pr o v e p erf or m a n c e (i n di c at e d b y “ m o d”).

A n al yti c al M et h o d s M et h o d D e s cri pti o n sM atri xM et h o d / L a b M et h o d R ef er e n c e

p H   i s  d et er mi n e d  b y  p ot e nti o m etri c  m e a s ur e m e nt  wit h  a  p H  el e ctr o d e  at  a m bi e nt 

l a b or at or y  t e m p er at ur e (n or m all y  2 0 ±  5 ° C) ,  a n d  i s  c arri e d  o ut  i n  a c c or d a n c e  wit h 

pr o c e d ur e s  d e s cri b e d i n t h e B C L a b M a n u al (pr e s cri pti v e  m et h o d).  T h e pr o c e d ur e 

i n v ol v e s mi xi n g t h e dri e d (at  <6 0 º C ) a n d si e v e d ( 1 0 m e s h/ 2 m m) s a m pl e wit h ultr a p ur e 

w at er  at a 1: 2 r ati o of s e di m e nt t o w at er.  T h e p H i s t h e n m e a s ur e d b y a st a n d ar d p H 

pr o b e.

p H b y M et er ( 1: 2 S oil: W at er E xtr a cti o n) E 1 0 8 S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

B C L a b M a n u al

M oi st ur e  i s m e a s ur e d gr a vi m etri c all y b y dr yi n g t h e s a m pl e at 1 0 5 ° C .  M oi st ur e c o nt e nt i s 

c al c ul at e d  a s t h e w ei g ht l o s s (d u e  t o w at er) di vi d e d b y t h e w et w ei g ht of t h e s a m pl e, 

e x pr e s s e d a s a p er c e nt a g e.

M oi st ur e C o nt e nt b y Gr a vi m etr y E 1 4 4 S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

C C M E P H C i n S oil - Ti er 

1

S a m pl e s  ar e dri e d, t h e n si e v e d t hr o u g h a 2 m m  si e v e, a n d di g e st e d wit h H N O3 a n d  H Cl. 

T hi s  m et h o d i s i nt e n d e d t o li b er at e m et al s t h at m a y b e e n vir o n m e nt all y a v ail a bl e.  Sili c at e 

mi n er al s  ar e n ot s ol u bili z e d.  D e p e n d e nt o n s a m pl e m atri x, s o m e m et al s m a y b e o nl y 

p arti all y  r e c o v er e d, i n cl u di n g Al, B a, B e, Cr, Sr, Ti, Tl, V, W, a n d Zr.  V ol atil e f or m s of 

s ulf ur  (i n cl u di n g s ulfi d e) m a y n ot b e c a pt ur e d, a s t h e y m a y b e l o st d uri n g s a m pli n g, 

st or a g e, or di g e sti o n.  A n al y si s i s b y C olli si o n/ R e a cti o n C ell I C P M S.

M et al s i n S oil/ S oli d b y C R C I C P M S E 4 4 0 S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

E P A 6 0 2 0 B ( m o d)

S a m pl e s  ar e dri e d, t h e n si e v e d t hr o u g h a 2 m m  si e v e, a n d di g e st e d wit h H N O3 a n d  H Cl, 

f oll o w e d b y C V A A S a n al y si s.

M er c ur y i n S oil/ S oli d b y C V A A S E 5 1 0 S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

E P A 2 0 0. 2/ 1 6 3 1 

A p p e n di x ( m o d)

V ol atil e  H y dr o c ar b o n s (V H  a n d F1 ) i s a n al y z e d b y st ati c h e a d s p a c e G C - FI D. S a m pl e s 

ar e   pr e p ar e d  i n  h e a d s p a c e  vi al s  a n d  ar e  h e at e d  a n d  a git at e d  o n  t h e  h e a d s p a c e 

a ut o s a m pl er,   c a u si n g  V O C s  t o  p artiti o n  b et w e e n  t h e  a q u e o u s  p h a s e  a n d  t h e 

h e a d s p a c e i n a c c or d a n c e wit h H e nr y’ s l a w.

V H a n d F 1 b y H e a d s p a c e G C- FI D E 5 8 1. V H + F 1 S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

B C M O E L a b M a n u al / 

C C M E P H C i n S oil - Ti er 

1 ( m o d)

S a m pl e  e xtr a ct s ar e s u bj e ct e d t o i n-sit u  sili c a g el tr e at m e nt pri or t o a n al y si s b y G C - FI D 

f or C C M E Fr a cti o n s 2- 4 ( F 2- F 4).

C C M E P H C - F 2- F 4 b y G C- FI D E 6 0 1. S G S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

C C M E P H C i n S oil - Ti er 

1

E xtr a ct a bl e P etr ol e u m H y dr o c ar b o n s ( E P H) ar e a n al y z e d b y G C- FI D.B C P H C - E P H b y G C- FI D E 6 0 1 A S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

B C M O E L a b M a n u al 

( E P H i n S oli d s b y 

G C/ FI D) ( m o d)

V ol atil e   Or g a ni c  C o m p o u n d s ( V O C s)  ar e  a n al y z e d  b y  st ati c  h e a d s p a c e  G C - M S. 

S a m pl e s   ar e  pr e p ar e d  i n  h e a d s p a c e  vi al s  a n d  ar e  h e at e d  a n d  a git at e d  o n  t h e 

h e a d s p a c e  a ut o s a m pl er, c a u si n g V O C s t o p artiti o n b et w e e n t h e a q u e o u s p h a s e a n d 

t h e h e a d s p a c e i n a c c or d a n c e wit h H e nr y’ s l a w.

V O C s ( B C Li st) b y H e a d s p a c e G C- M S E 6 1 1 C S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

E P A 8 2 6 0 D ( m o d)

P ol y c y cli c   Ar o m ati c  H y dr o c ar b o n s ( P A H s)  ar e  e xtr a ct e d  wit h  h e x a n e/a c et o n e   a n d 

a n al y z e d  b y G C- M S.  If r e p ort e d, I A C R (i n d e x of a d diti v e c a n c er ri s k, u nitl e s s) a n d 

B( a) P  t o xi c p ot e n c y e q ui v al e nt (i n s oil c o n c e ntr ati o n u nit s) ar e c al c ul at e d a s p er C C M E 

P A H S oil Q u alit y G ui d eli n e s f a ct s h e et ( 2 0 1 0) or A B T 1.

P A H s b y H e x: A c e G C- M S ( L o w L e v el C C M E) E 6 4 1 A- L S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

E P A 8 2 7 0 E ( m o d)
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A n al yti c al M et h o d s M et h o d D e s cri pti o n sM atri xM et h o d / L a b M et h o d R ef er e n c e

P h e n oli c s ar e a n al y z e d b y G C- M S.P h e n oli c s ( W e st er n C a n a d a Li st, N o 

Nitr o- P h e n ol s) b y G C- M S

E 6 5 1 A S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

E P A 8 2 7 0 E ( m o d)

F 1- B T E X   i s  c al c ul at e d  a s  f oll o w s: F 1- B T E X   = F 1 ( C 6- C 1 0 )  mi n u s  b e n z e n e,  t ol u e n e, 

et h yl b e n z e n e a n d x yl e n e s ( B T E X).

F 1- B T E X E C 5 8 0 S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

C C M E P H C i n S oil - Ti er 

1

V ol atil e  P etr ol e u m H y dr o c ar b o n s ( V P H) i s c al c ul at e d a s f oll o w s: V H- B T E X  = V ol atil e 

H y dr o c ar b o n s  ( V H 6- 1 0)  mi n u s  b e n z e n e,  t ol u e n e,  et h yl b e n z e n e,  x yl e n e s ( B T E X) a n d 

st yr e n e.

V P H: V H- B T E X- St yr e n e E C 5 8 0 A S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

B C M O E L a b M a n u al 

( V P H i n W at er a n d 

S oli d s) ( m o d)

Li g ht   E xtr a ct a bl e  P etr ol e u m  H y dr o c ar b o n s ( L E P H)  a n d  H e a v y  E xtr a ct a bl e  P etr ol e u m 

H y dr o c ar b o n s  ( H E P H)  ar e  c al c ul at e d  a s  f oll o w s:  L E P H  =  E xtr a ct a bl e  P etr ol e u m 

H y dr o c ar b o n s  ( E P H 1 0- 1 9) mi n u s N a p ht h al e n e a n d P h e n a nt hr e n e; H E P H = E xtr a ct a bl e 

P e t r ol e u m   H y d r o c a r b o n s   ( E P H 1 9 - 3 2 )   m i n u s   B e n z ( a ) a n t h r a c e n e , 

B e n z o ( b + j + k ) f l u o r a n t h e n e ,   B e n z o ( a ) p y r e n e ,   D i b e n z ( a , h ) a n t h r a c e n e , 

I n d e n o( 1, 2, 3- c d) p yr e n e, a n d P yr e n e.

L E P H a n d H E P H: E P H- P A H E C 6 0 0 A S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

B C M O E L a b M a n u al 

( L E P H a n d H E P H) 

( m o d)

Pr e p ar ati o n M et h o d s M et h o d D e s cri pti o n sM atri xM et h o d / L a b M et h o d R ef er e n c e

T h e  pr o c e d ur e i n v ol v e s mi xi n g t h e dri e d (at  <6 0 ° C ) a n d si e v e d ( N o. 1 0 / 2 m m ) s a m pl e 

wit h d ei o ni z e d/ di still e d w at er at a 1: 2 r ati o of s e di m e nt t o w at er.

L e a c h 1: 2 S oil: W at er f or p H/ E C E P 1 0 8 S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

B C W L A P M E T H O D: 

P H, E L E C T R O M E T RI C, 

S OI L

S a m pl e s  ar e dri e d, t h e n si e v e d t hr o u g h a 2 m m  si e v e, a n d di g e st e d wit h H N O3 a n d  H Cl. 

T hi s m et h o d i s i nt e n d e d t o li b er at e m et al s t h at m a y b e e n vir o n m e nt all y a v ail a bl e.

Di g e sti o n f or M et al s a n d M er c ur y E P 4 4 0 S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

E P A 2 0 0. 2 ( m o d)

V O C s  i n s a m pl e s ar e e xtr a ct e d wit h m et h a n ol. E xtr a ct s ar e t h e n pr e p ar e d i n h e a d s p a c e 

vi al s  a n d ar e h e at e d a n d a git at e d o n t h e h e a d s p a c e a ut o s a m pl er, c a u si n g V O C s t o 

p artiti o n  b et w e e n t h e a q u e o u s p h a s e a n d t h e h e a d s p a c e i n a c c or d a n c e wit h H e nr y ’ s 

l a w.

V O C s M et h a n ol E xtr a cti o n f or H e a d s p a c e 

A n al y si s

E P 5 8 1 S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

E P A 5 0 3 5 A ( m o d)

S a m pl e s  ar e s u b s a m pl e d a n d P etr ol e u m H y dr o c ar b o n s ( P H C) a n d P A H s ar e e xtr a ct e d 

wit h 1: 1 h e x a n e: a c et o n e u si n g a r ot ar y e xtr a ct or.

P H C s a n d P A H s H e x a n e- A c et o n e T u m bl er 

E xtr a cti o n

E P 6 0 1 S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

C C M E P H C i n S oil - Ti er 

1 ( m o d)

S a m pl e s  ar e s u b s a m pl e d a n d P h e n oli c s ar e e xtr a ct e d wit h s ol v e nt s u si n g a m e c h a ni c al 

s h a ki n g e xtr a ct or.

P h e n oli c s E xtr a cti o n E P 6 5 1 S oil/ S oli d

V a n c o u v er - 

E n vir o n m e nt al

E P A 3 5 7 0 ( m o d)
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Q U A LI T Y C O N T R O L R E P O R T
W or k Or d er : P a g e : 1  of  2 0V A 2 0 C 3 4 1 5

:: L a b or at or yCli e nt V a n c o u v er - E n vir o n m e nt alW S P C a n a d a I n c.

:C o nt a ct M ari n a M a k o v et s ki : C arl a F u gi n s kiA c c o u nt M a n a g er

:A d dr e s s U nit 1 0 0 - 2 0 3 3 9 9 6 A v e n u e 

L a n gl e y B C C a n a d a V 1 M 2 L 1 

A d dr e s s : 8 0 8 1 L o u g h e e d Hi g h w a y

B ur n a b y, Briti s h C ol u m bi a C a n a d a V 5 A 1 W 9

::T el e p h o n e 6 0 4- 3 5 3- 7 0 7 7 + 1 6 0 4 2 5 3 4 1 8 8:T el e p h o n e

:Pr oj e ct 2 0 M- 0 0 7 5 8- 0 0 D at e S a m pl e s R e c ei v e d : 1 5- D e c- 2 0 2 0 1 5: 3 0

:P O ---- D at e A n al y si s C o m m e n c e d : 1 7- D e c- 2 0 2 0

:C- O- C n u m b er 1 7- 8 6 5 4 8 4 I s s u e D at e : 2 3- D e c- 2 0 2 0 1 3: 3 9

S a m pl er : M M/ R C

Sit e : ----

Q u ot e n u m b er : ----

N o. of s a m pl e s r e c ei v e d 1 7:

N o. of s a m pl e s a n al y s e d : 8

T hi s r e p ort s u p er s e d e s a n y pr e vi o u s r e p ort( s) wit h t hi s r ef er e n c e. R e s ult s a p pl y t o t h e s a m pl e( s) a s s u b mitt e d. T hi s d o c u m e nt s h all n ot b e r e pr o d u c e d, e x c e pt i n f ull.

T hi s Q u alit y C o ntr ol R e p ort c o nt ai n s t h e f oll o wi n g i nf or m ati o n:

l  L a b or at or y D u pli c at e ( D U P) R e p ort; R el ati v e P er c e nt a g e Diff er e n c e ( R P D) a n d A c c e pt a n c e Li mit s

l  M atri x S pi k e ( M S) R e p ort; R e c o v er y a n d A c c e pt a n c e Li mit s

l     R ef er e n c e M at eri al ( R M) R e p ort; R e c o v er y a n d A c c e pt a n c e Li mit s

l     M et h o d Bl a n k ( M B) R e p ort; R e c o v er y a n d A c c e pt a n c e Li mit s

l     L a b or at or y C o ntr ol S a m pl e ( L C S) R e p ort; R e c o v er y a n d A c c e pt a n c e Li mit s

Si g n at ori e s
T hi s d o c u m e nt h a s b e e n el e ctr o ni c all y si g n e d b y t h e a ut h ori z e d si g n at ori e s b el o w.  El e ctr o ni c si g ni n g i s c o n d u ct e d i n a c c or d a n c e wit h U S F D A 2 1 C F R P art 1 1.

Si g n at ori e s P o siti o n L a b or at or y D e p art m e nt

D e e L e e A n al y st M et al s, B ur n a b y, Briti s h C ol u m bi a

P a ul C u s hi n g T e a m L e a d er - Or g a ni c s Or g a ni c s, B ur n a b y, Briti s h C ol u m bi a

R o bi n W e e k s T e a m L e a d er - M et al s M et al s, B ur n a b y, Briti s h C ol u m bi a

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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G e n er al C o m m e nt s

T h e  A L S Q u alit y C o ntr ol ( Q C) r e p ort i s o pti o n all y pr o vi d e d t o A L S cli e nt s u p o n r e q u e st.  A L S t e st m et h o d s i n cl u d e c o m pr e h e n si v e Q C c h e c k s wit h e v er y a n al y si s t o e n s ur e o ur hi g h st a n d ar d s of q u alit y ar e 

m et .  E a c h Q C r e s ult h a s a k n o w n or e x p e ct e d t ar g et v al u e, w hi c h i s c o m p ar e d a g ai n st pr e d et er mi n e d D at a Q u alit y O bj e cti v e s ( D Q O s) t o pr o vi d e c o nfi d e n c e i n t h e a c c ur a c y of a s s o ci at e d t e st r e s ult s.  T hi s 

r e p ort c o nt ai n s d et ail e d r e s ult s f or all Q C r e s ult s a p pli c a bl e t o t hi s s a m pl e s u b mi s si o n. Pl e a s e r ef er t o t h e A L S Q u alit y C o ntr ol I nt er pr et ati o n r e p ort ( Q CI) f or a p pli c a bl e m et h o d r ef er e n c e s a n d m et h o d ol o g y 

s u m m ari e s.

A n o n y m o u s = R ef er s t o s a m pl e s w hi c h ar e n ot p art of t hi s w or k or d er, b ut w hi c h f or m e d p art of t h e Q C pr o c e s s l ot.

C A S N u m b er = C h e mi c al A b str a ct s S er vi c e s n u m b er i s a u ni q u e i d e ntifi er a s si g n e d t o di s cr et e s u b st a n c e s. 

D Q O = D at a Q u alit y O bj e cti v e.

L O R = Li mit of R e p orti n g ( d et e cti o n li mit). 

R P D = R el ati v e P er c e nt a g e Diff er e n c e

#  = I n di c at e s a Q C r e s ult t h at di d n ot m e et t h e A L S D Q O.

K e y :
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W or k Or d er :

:Cli e nt

V A 2 0 C 3 4 1 5

W S P C a n a d a I n c.

2 0 M- 0 0 7 5 8- 0 0:Pr oj e ct

L a b or at or y D u pli c at e ( D U P) R e p ort
A  L a b or at or y D u pli c at e ( D U P) i s a r a n d o ml y s el e ct e d i ntr al a b or at or y r e pli c at e s a m pl e.  L a b or at or y D u pli c at e s pr o vi d e i nf or m ati o n r e g ar di n g m et h o d pr e ci si o n a n d s a m pl e h et er o g e n eit y.  A L S D Q O s f or 

L a b or at or y  D u pli c at e s ar e e x pr e s s e d a s t e st -s p e cifi c  li mit s f or R el ati v e P er c e nt Diff er e n c e ( R P D), or a s a n a b s ol ut e diff er e n c e li mit of 2 ti m e s t h e L O R f or l o w c o n c e ntr ati o n d u pli c at e s wit hi n ~ 4- 1 0 

ti m e s t h e L O R ( c ut- off i s t e st s p e cifi c).

S u b- M atri x : S oil/ S oli d L a b or at or y D u pli c at e ( D U P) R e p ort

R P D( %) or 

Diff er e n c e

L a b or at or y s a m pl e I D Cli e nt s a m pl e I D A n al yt e C A S N u m b er L O R U nitM et h o d Q u alifi erOri gi n al 

R e s ult

D u pli c at e 

R e s ult

D u pli c at e 

Li mit s

P h y si c al T e st s  ( Q C L ot: 1 3 3 6 8 5)

p H ( 1: 2 s oil: w at er) ---- p H u nit s 6. 1 6 6. 1 4 0. 3 2 5 % 5 %A n o n y m o u s V A 2 0 C 3 2 7 1- 0 6 4 E 1 0 8 ----0. 1 0

P h y si c al T e st s  ( Q C L ot: 1 3 3 6 8 8)

m oi st ur e ---- % 7. 9 3 9. 0 2 1 2. 8 % 2 0 %A n o n y m o u s V A 2 0 C 3 2 7 1- 0 6 4 E 1 4 4 ----0. 2 5

N o n- C hl ori n at e d P h e n oli c s  ( Q C L ot: 1 3 3 6 8 4)

di m et h yl p h e n ol, 2, 4- 1 0 5- 6 7- 9 m g/ k g < 0. 0 2 0 0. 0 2 2 0. 0 0 2 Diff < 2 x L O RA n o n y m o u s V A 2 0 C 3 3 8 4- 0 0 1 E 6 5 1 A ----0. 0 2 0

m et h yl p h e n ol, 2- 9 5- 4 8- 7 m g/ k g 0. 0 3 3 0. 0 4 5 0. 0 1 2 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

m et h yl p h e n ol, 3- 1 0 8- 3 9- 4 m g/ k g 0. 0 4 0 0. 0 5 2 0. 0 1 1 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

m et h yl p h e n ol, 4- 1 0 6- 4 4- 5 m g/ k g 0. 0 5 6 0. 0 5 2 0. 0 0 4 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

p h e n ol 1 0 8- 9 5- 2 m g/ k g 0. 0 4 7 0. 0 5 6 0. 0 0 9 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

M et al s  ( Q C L ot: 1 3 3 6 8 6)

m er c ur y 7 4 3 9- 9 7- 6 m g/ k g < 0. 0 5 0 0 < 0. 0 5 0 0 0 Diff < 2 x L O RA n o n y m o u s V A 2 0 C 3 2 7 1- 0 6 4 E 5 1 0 ----0. 0 5 0 0

M et al s  ( Q C L ot: 1 3 3 6 8 7)

al u mi n u m 7 4 2 9- 9 0- 5 m g/ k g 5 2 0 0 4 2 6 0 1 9. 8 % 4 0 %A n o n y m o u s V A 2 0 C 3 2 7 1- 0 6 4 E 4 4 0 ----5 0

a nti m o n y 7 4 4 0- 3 6- 0 m g/ k g < 0. 1 0 < 0. 1 0 0 Diff < 2 x L O RE 4 4 0 ----0. 1 0

ar s e ni c 7 4 4 0- 3 8- 2 m g/ k g 0. 4 3 0. 3 6 0. 0 6 Diff < 2 x L O RE 4 4 0 ----0. 1 0

b ari u m 7 4 4 0- 3 9- 3 m g/ k g 3 6. 1 3 4. 8 3. 5 5 % 4 0 %E 4 4 0 ----0. 5 0

b er ylli u m 7 4 4 0- 4 1- 7 m g/ k g < 0. 1 0 < 0. 1 0 0 Diff < 2 x L O RE 4 4 0 ----0. 1 0

bi s m ut h 7 4 4 0- 6 9- 9 m g/ k g < 0. 2 0 < 0. 2 0 0 Diff < 2 x L O RE 4 4 0 ----0. 2 0

b or o n 7 4 4 0- 4 2- 8 m g/ k g < 5. 0 < 5. 0 0 Diff < 2 x L O RE 4 4 0 ----5. 0

c a d mi u m 7 4 4 0- 4 3- 9 m g/ k g < 0. 0 2 0 0. 0 2 2 0. 0 0 2 Diff < 2 x L O RE 4 4 0 ----0. 0 2 0

c al ci u m 7 4 4 0- 7 0- 2 m g/ k g 2 7 0 0 2 2 7 0 1 7. 2 % 3 0 %E 4 4 0 ----5 0

c hr o mi u m 7 4 4 0- 4 7- 3 m g/ k g 6. 5 2 5. 5 5 1 6. 1 % 3 0 %E 4 4 0 ----0. 5 0

c o b alt 7 4 4 0- 4 8- 4 m g/ k g 3. 2 6 2. 9 4 1 0. 2 % 3 0 %E 4 4 0 ----0. 1 0

c o p p er 7 4 4 0- 5 0- 8 m g/ k g 1 0. 4 1 1. 6 1 1. 0 % 3 0 %E 4 4 0 ----0. 5 0

ir o n 7 4 3 9- 8 9- 6 m g/ k g 9 6 4 0 8 5 2 0 1 2. 4 % 3 0 %E 4 4 0 ----5 0

l e a d 7 4 3 9- 9 2- 1 m g/ k g 0. 8 0 0. 7 3 0. 0 7 Diff < 2 x L O RE 4 4 0 ----0. 5 0

lit hi u m 7 4 3 9- 9 3- 2 m g/ k g 3. 1 2. 4 0. 7 Diff < 2 x L O RE 4 4 0 ----2. 0

m a g n e si u m 7 4 3 9- 9 5- 4 m g/ k g 2 5 5 0 2 0 8 0 2 0. 0 % 3 0 %E 4 4 0 ----2 0

m a n g a n e s e 7 4 3 9- 9 6- 5 m g/ k g 1 3 3 1 0 8 2 0. 3 % 3 0 %E 4 4 0 ----1. 0

m ol y b d e n u m 7 4 3 9- 9 8- 7 m g/ k g 0. 2 4 0. 1 8 0. 0 6 Diff < 2 x L O RE 4 4 0 ----0. 1 0

ni c k el 7 4 4 0- 0 2- 0 m g/ k g 4. 4 2 3. 9 9 1 0. 2 % 3 0 %E 4 4 0 ----0. 5 0
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M et al s  ( Q C L ot: 1 3 3 6 8 7)  - c o nti n u e d

p h o s p h or u s 7 7 2 3- 1 4- 0 m g/ k g 4 1 6 4 4 0 5. 5 1 % 3 0 %A n o n y m o u s V A 2 0 C 3 2 7 1- 0 6 4 E 4 4 0 ----5 0

p ot a s si u m 7 4 4 0- 0 9- 7 m g/ k g 7 4 0 6 7 0 1 0. 3 % 4 0 %E 4 4 0 ----1 0 0

s el e ni u m 7 7 8 2- 4 9- 2 m g/ k g < 0. 2 0 < 0. 2 0 0 Diff < 2 x L O RE 4 4 0 ----0. 2 0

sil v er 7 4 4 0- 2 2- 4 m g/ k g < 0. 1 0 < 0. 1 0 0 Diff < 2 x L O RE 4 4 0 ----0. 1 0

s o di u m 7 4 4 0- 2 3- 5 m g/ k g 3 7 7 3 1 9 1 6. 7 % 4 0 %E 4 4 0 ----5 0

str o nti u m 7 4 4 0- 2 4- 6 m g/ k g 3 1. 4 2 9. 3 6. 8 7 % 4 0 %E 4 4 0 ----0. 5 0

s ulf ur 7 7 0 4- 3 4- 9 m g/ k g < 1 0 0 0 < 1 0 0 0 0 Diff < 2 x L O RE 4 4 0 ----1 0 0 0

t h alli u m 7 4 4 0- 2 8- 0 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 4 4 0 ----0. 0 5 0

ti n 7 4 4 0- 3 1- 5 m g/ k g < 2. 0 < 2. 0 0 Diff < 2 x L O RE 4 4 0 ----2. 0

tit a ni u m 7 4 4 0- 3 2- 6 m g/ k g 5 4 5 4 7 0 1 4. 8 % 4 0 %E 4 4 0 ----1. 0

t u n g st e n 7 4 4 0- 3 3- 7 m g/ k g < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 4 4 0 ----0. 5 0

ur a ni u m 7 4 4 0- 6 1- 1 m g/ k g 0. 1 6 4 0. 1 5 7 0. 0 0 6 Diff < 2 x L O RE 4 4 0 ----0. 0 5 0

v a n a di u m 7 4 4 0- 6 2- 2 m g/ k g 3 1. 7 2 7. 9 1 2. 8 % 3 0 %E 4 4 0 ----0. 2 0

zi n c 7 4 4 0- 6 6- 6 m g/ k g 2 4. 5 1 9. 7 2 1. 6 % 3 0 %E 4 4 0 ----2. 0

zir c o ni u m 7 4 4 0- 6 7- 7 m g/ k g 2. 5 2. 5 0. 0 0 2 Diff < 2 x L O RE 4 4 0 ----1. 0

V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 2 1 1 0)

b e n z e n e 7 1- 4 3- 2 m g/ k g < 0. 0 0 5 0 < 0. 0 0 5 0 0 Diff < 2 x L O RA n o n y m o u s V A 2 0 C 3 3 6 9- 0 0 1 E 6 1 1 C ----0. 0 0 5 0

br o m o di c hl or o m et h a n e 7 5- 2 7- 4 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

br o m of or m 7 5- 2 5- 2 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

c ar b o n t etr a c hl ori d e 5 6- 2 3- 5 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

c hl or o b e n z e n e 1 0 8- 9 0- 7 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

c hl or o et h a n e 7 5- 0 0- 3 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

c hl or of or m 6 7- 6 6- 3 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

c hl or o m et h a n e 7 4- 8 7- 3 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

di br o m o c hl or o m et h a n e 1 2 4- 4 8- 1 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

di c hl or o b e n z e n e, 1, 2- 9 5- 5 0- 1 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

di c hl or o b e n z e n e, 1, 3- 5 4 1- 7 3- 1 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

di c hl or o b e n z e n e, 1, 4- 1 0 6- 4 6- 7 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

di c hl or o et h a n e, 1, 1- 7 5- 3 4- 3 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

di c hl or o et h a n e, 1, 2- 1 0 7- 0 6- 2 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

di c hl or o et h yl e n e, 1, 1- 7 5- 3 5- 4 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

di c hl or o et h yl e n e, ci s- 1, 2- 1 5 6- 5 9- 4 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

di c hl or o et h yl e n e, tr a n s- 1, 2- 1 5 6- 6 0- 5 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

di c hl or o m et h a n e 7 5- 0 9- 2 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

di c hl or o pr o p a n e, 1, 2- 7 8- 8 7- 5 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0
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V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 2 1 1 0)  - c o nti n u e d

di c hl or o pr o p yl e n e, ci s- 1, 3- 1 0 0 6 1- 0 1- 5 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RA n o n y m o u s V A 2 0 C 3 3 6 9- 0 0 1 E 6 1 1 C ----0. 0 5 0

di c hl or o pr o p yl e n e, tr a n s- 1, 3- 1 0 0 6 1- 0 2- 6 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

et h yl b e n z e n e 1 0 0- 4 1- 4 m g/ k g < 0. 0 1 5 < 0. 0 1 5 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 1 5

m et h yl-t ert- b ut yl et h er [ M T B E] 1 6 3 4- 0 4- 4 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

st yr e n e 1 0 0- 4 2- 5 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

t etr a c hl or o et h a n e, 1, 1, 1, 2- 6 3 0- 2 0- 6 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

t etr a c hl or o et h a n e, 1, 1, 2, 2- 7 9- 3 4- 5 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

t etr a c hl or o et h yl e n e 1 2 7- 1 8- 4 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

t ol u e n e 1 0 8- 8 8- 3 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

tri c hl or o et h a n e, 1, 1, 1- 7 1- 5 5- 6 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

tri c hl or o et h a n e, 1, 1, 2- 7 9- 0 0- 5 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

tri c hl or o et h yl e n e 7 9- 0 1- 6 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 1 0

tri c hl or ofl u or o m et h a n e 7 5- 6 9- 4 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

vi n yl c hl ori d e 7 5- 0 1- 4 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

x yl e n e, m + p- 1 7 9 6 0 1- 2 3- 1 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

x yl e n e, o- 9 5- 4 7- 6 m g/ k g < 0. 0 5 0 < 0. 0 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 0 5 0

H y dr o c ar b o n s  ( Q C L ot: 1 3 2 1 0 8)

V H s ( C 6- C 1 0) ---- m g/ k g < 1 0 < 1 0 0 Diff < 2 x L O RA n o n y m o u s V A 2 0 C 3 2 7 9- 0 0 9 E 5 8 1. V H + F 1 ----1 0

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 2)

E P H ( C 1 0- C 1 9) ---- m g/ k g < 2 0 0 < 2 0 0 0 Diff < 2 x L O RA n o n y m o u s V A 2 0 C 3 2 7 1- 0 6 4 E 6 0 1 A ----2 0 0

E P H ( C 1 9- C 3 2) ---- m g/ k g < 2 0 0 < 2 0 0 0 Diff < 2 x L O RE 6 0 1 A ----2 0 0

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 3)

F 2 ( C 1 0- C 1 6) ---- m g/ k g < 2 5 µ g/ g < 2 5 0 Diff < 2 x L O R2 0- M W 1 @ 1. 2 m V A 2 0 C 3 4 1 5- 0 0 3 E 6 0 1. S G ----2 5

F 3 ( C 1 6- C 3 4) ---- m g/ k g < 5 0 µ g/ g < 5 0 0 Diff < 2 x L O RE 6 0 1. S G ----5 0

F 4 ( C 3 4- C 5 0) ---- m g/ k g < 5 0 µ g/ g < 5 0 0 Diff < 2 x L O RE 6 0 1. S G ----5 0

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 1)

a c e n a p ht h e n e 8 3- 3 2- 9 m g/ k g < 0. 0 0 5 0 < 0. 0 0 5 0 0 Diff < 2 x L O RA n o n y m o u s V A 2 0 C 3 2 7 1- 0 6 4 E 6 4 1 A- L ----0. 0 0 5 0

a c e n a p ht h yl e n e 2 0 8- 9 6- 8 m g/ k g < 0. 0 0 5 0 < 0. 0 0 5 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 0 5 0

a cri di n e 2 6 0- 9 4- 6 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0

a nt hr a c e n e 1 2 0- 1 2- 7 m g/ k g < 0. 0 0 4 0 < 0. 0 0 4 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 0 4 0

b e n z( a) a nt hr a c e n e 5 6- 5 5- 3 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0

b e n z o( a) p yr e n e 5 0- 3 2- 8 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0

b e n z o( b +j)fl u or a nt h e n e ---- m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0

b e n z o( g, h,i) p er yl e n e 1 9 1- 2 4- 2 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0

b e n z o( k)fl u or a nt h e n e 2 0 7- 0 8- 9 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0
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Diff er e n c e

L a b or at or y s a m pl e I D Cli e nt s a m pl e I D A n al yt e C A S N u m b er L O R U nitM et h o d Q u alifi erOri gi n al 

R e s ult

D u pli c at e 

R e s ult

D u pli c at e 

Li mit s

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 1)  - c o nti n u e d

c hr y s e n e 2 1 8- 0 1- 9 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RA n o n y m o u s V A 2 0 C 3 2 7 1- 0 6 4 E 6 4 1 A- L ----0. 0 1 0

di b e n z( a, h) a nt hr a c e n e 5 3- 7 0- 3 m g/ k g < 0. 0 0 5 0 < 0. 0 0 5 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 0 5 0

fl u or a nt h e n e 2 0 6- 4 4- 0 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0

fl u or e n e 8 6- 7 3- 7 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0

i n d e n o( 1, 2, 3- c, d) p yr e n e 1 9 3- 3 9- 5 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0

m et h yl n a p ht h al e n e, 1- 9 0- 1 2- 0 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0

m et h yl n a p ht h al e n e, 2- 9 1- 5 7- 6 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0

n a p ht h al e n e 9 1- 2 0- 3 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0

p h e n a nt hr e n e 8 5- 0 1- 8 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0

p yr e n e 1 2 9- 0 0- 0 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0

q ui n oli n e 6 0 2 7- 0 2- 7 m g/ k g < 0. 0 1 0 < 0. 0 1 0 0 Diff < 2 x L O RE 6 4 1 A- L ----0. 0 1 0

P h e n oli c s  ( Q C L ot: 1 3 3 6 8 4)

c hl or o p h e n ol, 2- 9 5- 5 7- 8 m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RA n o n y m o u s V A 2 0 C 3 3 8 4- 0 0 1 E 6 5 1 A ----0. 0 2 0

c hl or o p h e n ol, 3- 1 0 8- 4 3- 0 m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

c hl or o p h e n ol, 4- 1 0 6- 4 8- 9 m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

di c hl or o p h e n ol, 2, 3- 5 7 6- 2 4- 9 m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

di c hl or o p h e n ol, 2, 4- + 2, 5- ---- m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

di c hl or o p h e n ol, 2, 6- 8 7- 6 5- 0 m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

di c hl or o p h e n ol, 3, 4- 9 5- 7 7- 2 m g/ k g < 0. 0 3 5 < 0. 0 2 0 0. 0 1 5 Diff < 2 x L O RE 6 5 1 A ----0. 0 3 5

di c hl or o p h e n ol, 3, 5- 5 9 1- 3 5- 5 m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

m et h yl p h e n ol, 4- c hl or o- 3- 5 9- 5 0- 7 m g/ k g < 0. 0 2 0 0. 0 3 6 0. 0 1 6 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

p e nt a c hl or o p h e n ol [ P C P] 8 7- 8 6- 5 m g/ k g 0. 0 9 4 0. 1 0 3 9. 3 8 % 5 0 %E 6 5 1 A ----0. 0 2 0

t etr a c hl or o p h e n ol, 2, 3, 4, 5- 4 9 0 1- 5 1- 3 m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

t etr a c hl or o p h e n ol, 2, 3, 4, 6- 5 8- 9 0- 2 m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

t etr a c hl or o p h e n ol, 2, 3, 5, 6- 9 3 5- 9 5- 5 m g/ k g < 0. 0 3 0 0. 0 2 9 0. 0 0 0 9 Diff < 2 x L O RE 6 5 1 A ----0. 0 3 0

tri c hl or o p h e n ol, 2, 3, 4- 1 5 9 5 0- 6 6- 0 m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

tri c hl or o p h e n ol, 2, 3, 5- 9 3 3- 7 8- 8 m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

tri c hl or o p h e n ol, 2, 3, 6- 9 3 3- 7 5- 5 m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

tri c hl or o p h e n ol, 2, 4, 5- 9 5- 9 5- 4 m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

tri c hl or o p h e n ol, 2, 4, 6- 8 8- 0 6- 2 m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0

tri c hl or o p h e n ol, 3, 4, 5- 6 0 9- 1 9- 8 m g/ k g < 0. 0 2 0 < 0. 0 2 0 0 Diff < 2 x L O RE 6 5 1 A ----0. 0 2 0
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M et h o d Bl a n k ( M B) R e p ort

A  M et h o d Bl a n k i s a n a n al yt e-fr e e m atri x t h at u n d er g o e s s a m pl e pr o c e s si n g i d e nti c al t o t h at c arri e d o ut f or t e st s a m pl e s.  M et h o d Bl a n k r e s ult s ar e u s e d t o m o nit or a n d c o ntr ol f or p ot e nti al 

c o nt a mi n ati o n fr o m t h e l a b or at or y e n vir o n m e nt a n d r e a g e nt s.  F or m o st t e st s, t h e D Q O f or M et h o d Bl a n k s i s f or t h e r e s ult t o b e < L O R.

S u b- M atri x : S oil/ S oli d

R e s ultA n al yt e C A S N u m b er L O R U nitM et h o d Q u alifi er

P h y si c al T e st s  ( Q C L ot: 1 3 3 6 8 8)

m oi st ur e ---- E 1 4 4 0. 2 5 % < 0. 2 5 ----

N o n- C hl ori n at e d P h e n oli c s  ( Q C L ot: 1 3 3 6 8 4)

di m et h yl p h e n ol, 2, 4- 1 0 5- 6 7- 9 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

m et h yl p h e n ol, 2- 9 5- 4 8- 7 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

m et h yl p h e n ol, 3- 1 0 8- 3 9- 4 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

m et h yl p h e n ol, 4- 1 0 6- 4 4- 5 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

p h e n ol 1 0 8- 9 5- 2 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

M et al s  ( Q C L ot: 1 3 3 6 8 6)

m er c ur y 7 4 3 9- 9 7- 6 E 5 1 0 0. 0 0 5 m g/ k g < 0. 0 0 5 0 ----

M et al s  ( Q C L ot: 1 3 3 6 8 7)

al u mi n u m 7 4 2 9- 9 0- 5 E 4 4 0 5 0 m g/ k g < 5 0 ----

a nti m o n y 7 4 4 0- 3 6- 0 E 4 4 0 0. 1 m g/ k g < 0. 1 0 ----

ar s e ni c 7 4 4 0- 3 8- 2 E 4 4 0 0. 1 m g/ k g < 0. 1 0 ----

b ari u m 7 4 4 0- 3 9- 3 E 4 4 0 0. 5 m g/ k g < 0. 5 0 ----

b er ylli u m 7 4 4 0- 4 1- 7 E 4 4 0 0. 1 m g/ k g < 0. 1 0 ----

bi s m ut h 7 4 4 0- 6 9- 9 E 4 4 0 0. 2 m g/ k g < 0. 2 0 ----

b or o n 7 4 4 0- 4 2- 8 E 4 4 0 5 m g/ k g < 5. 0 ----

c a d mi u m 7 4 4 0- 4 3- 9 E 4 4 0 0. 0 2 m g/ k g < 0. 0 2 0 ----

c al ci u m 7 4 4 0- 7 0- 2 E 4 4 0 5 0 m g/ k g < 5 0 ----

c hr o mi u m 7 4 4 0- 4 7- 3 E 4 4 0 0. 5 m g/ k g < 0. 5 0 ----

c o b alt 7 4 4 0- 4 8- 4 E 4 4 0 0. 1 m g/ k g < 0. 1 0 ----

c o p p er 7 4 4 0- 5 0- 8 E 4 4 0 0. 5 m g/ k g < 0. 5 0 ----

ir o n 7 4 3 9- 8 9- 6 E 4 4 0 5 0 m g/ k g < 5 0 ----

l e a d 7 4 3 9- 9 2- 1 E 4 4 0 0. 5 m g/ k g < 0. 5 0 ----

lit hi u m 7 4 3 9- 9 3- 2 E 4 4 0 2 m g/ k g < 2. 0 ----

m a g n e si u m 7 4 3 9- 9 5- 4 E 4 4 0 2 0 m g/ k g < 2 0 ----

m a n g a n e s e 7 4 3 9- 9 6- 5 E 4 4 0 1 m g/ k g < 1. 0 ----

m ol y b d e n u m 7 4 3 9- 9 8- 7 E 4 4 0 0. 1 m g/ k g < 0. 1 0 ----

ni c k el 7 4 4 0- 0 2- 0 E 4 4 0 0. 5 m g/ k g < 0. 5 0 ----

p h o s p h or u s 7 7 2 3- 1 4- 0 E 4 4 0 5 0 m g/ k g < 5 0 ----

p ot a s si u m 7 4 4 0- 0 9- 7 E 4 4 0 1 0 0 m g/ k g < 1 0 0 ----

s el e ni u m 7 7 8 2- 4 9- 2 E 4 4 0 0. 2 m g/ k g < 0. 2 0 ----

sil v er 7 4 4 0- 2 2- 4 E 4 4 0 0. 1 m g/ k g < 0. 1 0 ----
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M et al s  ( Q C L ot: 1 3 3 6 8 7)  - c o nti n u e d

s o di u m 7 4 4 0- 2 3- 5 E 4 4 0 5 0 m g/ k g < 5 0 ----

str o nti u m 7 4 4 0- 2 4- 6 E 4 4 0 0. 5 m g/ k g < 0. 5 0 ----

s ulf ur 7 7 0 4- 3 4- 9 E 4 4 0 1 0 0 0 m g/ k g < 1 0 0 0 ----

t h alli u m 7 4 4 0- 2 8- 0 E 4 4 0 0. 0 5 m g/ k g < 0. 0 5 0 ----

ti n 7 4 4 0- 3 1- 5 E 4 4 0 2 m g/ k g < 2. 0 ----

tit a ni u m 7 4 4 0- 3 2- 6 E 4 4 0 1 m g/ k g < 1. 0 ----

t u n g st e n 7 4 4 0- 3 3- 7 E 4 4 0 0. 5 m g/ k g < 0. 5 0 ----

ur a ni u m 7 4 4 0- 6 1- 1 E 4 4 0 0. 0 5 m g/ k g < 0. 0 5 0 ----

v a n a di u m 7 4 4 0- 6 2- 2 E 4 4 0 0. 2 m g/ k g < 0. 2 0 ----

zi n c 7 4 4 0- 6 6- 6 E 4 4 0 2 m g/ k g < 2. 0 ----

zir c o ni u m 7 4 4 0- 6 7- 7 E 4 4 0 1 m g/ k g < 1. 0 ----

V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 2 1 1 0)

b e n z e n e 7 1- 4 3- 2 E 6 1 1 C 0. 0 0 5 m g/ k g < 0. 0 0 5 0 ----

br o m o di c hl or o m et h a n e 7 5- 2 7- 4 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

br o m of or m 7 5- 2 5- 2 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

c ar b o n t etr a c hl ori d e 5 6- 2 3- 5 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

c hl or o b e n z e n e 1 0 8- 9 0- 7 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

c hl or o et h a n e 7 5- 0 0- 3 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

c hl or of or m 6 7- 6 6- 3 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

c hl or o m et h a n e 7 4- 8 7- 3 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

di br o m o c hl or o m et h a n e 1 2 4- 4 8- 1 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

di c hl or o b e n z e n e, 1, 2- 9 5- 5 0- 1 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

di c hl or o b e n z e n e, 1, 3- 5 4 1- 7 3- 1 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

di c hl or o b e n z e n e, 1, 4- 1 0 6- 4 6- 7 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

di c hl or o et h a n e, 1, 1- 7 5- 3 4- 3 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

di c hl or o et h a n e, 1, 2- 1 0 7- 0 6- 2 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

di c hl or o et h yl e n e, 1, 1- 7 5- 3 5- 4 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

di c hl or o et h yl e n e, ci s- 1, 2- 1 5 6- 5 9- 4 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

di c hl or o et h yl e n e, tr a n s- 1, 2- 1 5 6- 6 0- 5 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

di c hl or o m et h a n e 7 5- 0 9- 2 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

di c hl or o pr o p a n e, 1, 2- 7 8- 8 7- 5 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

di c hl or o pr o p yl e n e, ci s- 1, 3- 1 0 0 6 1- 0 1- 5 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

di c hl or o pr o p yl e n e, tr a n s- 1, 3- 1 0 0 6 1- 0 2- 6 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

et h yl b e n z e n e 1 0 0- 4 1- 4 E 6 1 1 C 0. 0 1 5 m g/ k g < 0. 0 1 5 ----

m et h yl-t ert- b ut yl et h er [ M T B E] 1 6 3 4- 0 4- 4 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

st yr e n e 1 0 0- 4 2- 5 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----
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V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 2 1 1 0)  - c o nti n u e d

t etr a c hl or o et h a n e, 1, 1, 1, 2- 6 3 0- 2 0- 6 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

t etr a c hl or o et h a n e, 1, 1, 2, 2- 7 9- 3 4- 5 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

t etr a c hl or o et h yl e n e 1 2 7- 1 8- 4 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

t ol u e n e 1 0 8- 8 8- 3 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

tri c hl or o et h a n e, 1, 1, 1- 7 1- 5 5- 6 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

tri c hl or o et h a n e, 1, 1, 2- 7 9- 0 0- 5 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

tri c hl or o et h yl e n e 7 9- 0 1- 6 E 6 1 1 C 0. 0 1 m g/ k g < 0. 0 1 0 ----

tri c hl or ofl u or o m et h a n e 7 5- 6 9- 4 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

vi n yl c hl ori d e 7 5- 0 1- 4 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

x yl e n e, m + p- 1 7 9 6 0 1- 2 3- 1 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

x yl e n e, o- 9 5- 4 7- 6 E 6 1 1 C 0. 0 5 m g/ k g < 0. 0 5 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 2 1 0 8)

V H s ( C 6- C 1 0) ---- E 5 8 1. V H + F 1 1 0 m g/ k g < 1 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 2)

E P H ( C 1 0- C 1 9) ---- E 6 0 1 A 2 0 0 m g/ k g < 2 0 0 ----

E P H ( C 1 9- C 3 2) ---- E 6 0 1 A 2 0 0 m g/ k g < 2 0 0 ----

< 2 0 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 3)

F 2 ( C 1 0- C 1 6) ---- E 6 0 1. S G 2 5 m g/ k g < 2 5 ----

< 2 5 ----

F 3 ( C 1 6- C 3 4) ---- E 6 0 1. S G 5 0 m g/ k g < 5 0 ----

< 5 0 ----

F 4 ( C 3 4- C 5 0) ---- E 6 0 1. S G 5 0 m g/ k g < 5 0 ----

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 1)

a c e n a p ht h e n e 8 3- 3 2- 9 E 6 4 1 A- L 0. 0 0 5 m g/ k g < 0. 0 0 5 0 ----

a c e n a p ht h yl e n e 2 0 8- 9 6- 8 E 6 4 1 A- L 0. 0 0 5 m g/ k g < 0. 0 0 5 0 ----

< 0. 0 0 5 0 ----

a cri di n e 2 6 0- 9 4- 6 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

a nt hr a c e n e 1 2 0- 1 2- 7 E 6 4 1 A- L 0. 0 0 4 m g/ k g < 0. 0 0 4 0 ----

< 0. 0 0 4 0 ----

b e n z( a) a nt hr a c e n e 5 6- 5 5- 3 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

< 0. 0 1 0 ----

b e n z o( a) p yr e n e 5 0- 3 2- 8 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

b e n z o( b +j)fl u or a nt h e n e ---- E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

< 0. 0 1 0 ----

b e n z o( g, h,i) p er yl e n e 1 9 1- 2 4- 2 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

< 0. 0 1 0 ----

b e n z o( k)fl u or a nt h e n e 2 0 7- 0 8- 9 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

< 0. 0 1 0 ----
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P ol y c y cli c Ar o m ati c H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 1)  - c o nti n u e d

c hr y s e n e 2 1 8- 0 1- 9 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

di b e n z( a, h) a nt hr a c e n e 5 3- 7 0- 3 E 6 4 1 A- L 0. 0 0 5 m g/ k g < 0. 0 0 5 0 ----

< 0. 0 0 5 0 ----

fl u or a nt h e n e 2 0 6- 4 4- 0 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

fl u or e n e 8 6- 7 3- 7 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

i n d e n o( 1, 2, 3- c, d) p yr e n e 1 9 3- 3 9- 5 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

m et h yl n a p ht h al e n e, 1- 9 0- 1 2- 0 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

< 0. 0 1 0 ----

m et h yl n a p ht h al e n e, 2- 9 1- 5 7- 6 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

n a p ht h al e n e 9 1- 2 0- 3 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

< 0. 0 1 0 ----

p h e n a nt hr e n e 8 5- 0 1- 8 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

p yr e n e 1 2 9- 0 0- 0 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

< 0. 0 1 0 ----

q ui n oli n e 6 0 2 7- 0 2- 7 E 6 4 1 A- L 0. 0 1 m g/ k g < 0. 0 1 0 ----

P h e n oli c s  ( Q C L ot: 1 3 3 6 8 4)

c hl or o p h e n ol, 2- 9 5- 5 7- 8 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

c hl or o p h e n ol, 3- 1 0 8- 4 3- 0 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

c hl or o p h e n ol, 4- 1 0 6- 4 8- 9 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

di c hl or o p h e n ol, 2, 3- 5 7 6- 2 4- 9 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

di c hl or o p h e n ol, 2, 4- + 2, 5- ---- E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

di c hl or o p h e n ol, 2, 6- 8 7- 6 5- 0 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

di c hl or o p h e n ol, 3, 4- 9 5- 7 7- 2 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

di c hl or o p h e n ol, 3, 5- 5 9 1- 3 5- 5 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

m et h yl p h e n ol, 4- c hl or o- 3- 5 9- 5 0- 7 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

p e nt a c hl or o p h e n ol [ P C P] 8 7- 8 6- 5 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

t etr a c hl or o p h e n ol, 2, 3, 4, 5- 4 9 0 1- 5 1- 3 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

t etr a c hl or o p h e n ol, 2, 3, 4, 6- 5 8- 9 0- 2 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

t etr a c hl or o p h e n ol, 2, 3, 5, 6- 9 3 5- 9 5- 5 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

tri c hl or o p h e n ol, 2, 3, 4- 1 5 9 5 0- 6 6- 0 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

tri c hl or o p h e n ol, 2, 3, 5- 9 3 3- 7 8- 8 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

tri c hl or o p h e n ol, 2, 3, 6- 9 3 3- 7 5- 5 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

tri c hl or o p h e n ol, 2, 4, 5- 9 5- 9 5- 4 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

tri c hl or o p h e n ol, 2, 4, 6- 8 8- 0 6- 2 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----

tri c hl or o p h e n ol, 3, 4, 5- 6 0 9- 1 9- 8 E 6 5 1 A 0. 0 2 m g/ k g < 0. 0 2 0 ----
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L a b or at or y C o ntr ol S a m pl e ( L C S) R e p ort

A  L a b or at or y C o ntr ol S a m pl e ( L C S) i s a n a n al yt e-fr e e m atri x t h at h a s b e e n f ortifi e d ( s pi k e d) wit h t e st a n al yt e s at k n o w n c o n c e ntr ati o n a n d pr o c e s s e d i n a n i d e nti c al m a n n er t o t e st s a m pl e s.  L C S 

r e s ult s ar e e x pr e s s e d a s p er c e nt r e c o v er y, a n d ar e u s e d t o m o nit or a n d c o ntr ol t e st m et h o d a c c ur a c y a n d pr e ci si o n, i n d e p e n d e nt of t e st s a m pl e m atri x.

S u b- M atri x : S oil/ S oli d L a b or at or y C o ntr ol S a m pl e ( L C S) R e p ort

R e c o v er y Li mit s ( %)R e c o v er y ( %)S pi k e

C o n c e ntr ati o n Hi g hL C SA n al yt e C A S N u m b er L O R U nitM et h o d L o w Q u alifi er

P h y si c al T e st s  ( Q C L ot: 1 3 3 6 8 5)
p H ( 1: 2 s oil: w at er) ---- E 1 0 8 ---- p H u nit s 9 9. 86 p H u nit s 1 0 59 5. 0 ----

P h y si c al T e st s  ( Q C L ot: 1 3 3 6 8 8)
m oi st ur e ---- E 1 4 4 0. 2 5 % 1 0 25 0 % 1 1 09 0. 0 ----

N o n- C hl ori n at e d P h e n oli c s  ( Q C L ot: 1 3 3 6 8 4)
di m et h yl p h e n ol, 2, 4- 1 0 5- 6 7- 9 E 6 5 1 A 0. 0 2 m g/ k g 9 0. 00. 5 m g/ k g 1 3 03 0. 0 ----

m et h yl p h e n ol, 2- 9 5- 4 8- 7 E 6 5 1 A 0. 0 2 m g/ k g 8 8. 20. 5 m g/ k g 1 3 05 0. 0 ----

m et h yl p h e n ol, 3- 1 0 8- 3 9- 4 E 6 5 1 A 0. 0 2 m g/ k g 9 0. 90. 5 m g/ k g 1 3 05 0. 0 ----

m et h yl p h e n ol, 4- 1 0 6- 4 4- 5 E 6 5 1 A 0. 0 2 m g/ k g 1 0 60. 5 m g/ k g 1 3 05 0. 0 ----

p h e n ol 1 0 8- 9 5- 2 E 6 5 1 A 0. 0 2 m g/ k g 9 3. 50. 5 m g/ k g 1 3 05 0. 0 ----

M et al s  ( Q C L ot: 1 3 3 6 8 6)
m er c ur y 7 4 3 9- 9 7- 6 E 5 1 0 0. 0 0 5 m g/ k g 9 8. 60. 1 m g/ k g 1 2 08 0. 0 ----

M et al s  ( Q C L ot: 1 3 3 6 8 7)
al u mi n u m 7 4 2 9- 9 0- 5 E 4 4 0 5 0 m g/ k g 1 1 42 0 0 m g/ k g 1 2 08 0. 0 ----

a nti m o n y 7 4 4 0- 3 6- 0 E 4 4 0 0. 1 m g/ k g 1 1 31 0 0 m g/ k g 1 2 08 0. 0 ----

ar s e ni c 7 4 4 0- 3 8- 2 E 4 4 0 0. 1 m g/ k g 1 0 41 0 0 m g/ k g 1 2 08 0. 0 ----

b ari u m 7 4 4 0- 3 9- 3 E 4 4 0 0. 5 m g/ k g 1 0 72 5 m g/ k g 1 2 08 0. 0 ----

b er ylli u m 7 4 4 0- 4 1- 7 E 4 4 0 0. 1 m g/ k g 8 7. 31 0 m g/ k g 1 2 08 0. 0 ----

bi s m ut h 7 4 4 0- 6 9- 9 E 4 4 0 0. 2 m g/ k g 1 1 61 0 0 m g/ k g 1 2 08 0. 0 ----

b or o n 7 4 4 0- 4 2- 8 E 4 4 0 5 m g/ k g 8 9. 11 0 0 m g/ k g 1 2 08 0. 0 ----

c a d mi u m 7 4 4 0- 4 3- 9 E 4 4 0 0. 0 2 m g/ k g 1 0 21 0 m g/ k g 1 2 08 0. 0 ----

c al ci u m 7 4 4 0- 7 0- 2 E 4 4 0 5 0 m g/ k g 9 3. 45 0 0 0 m g/ k g 1 2 08 0. 0 ----

c hr o mi u m 7 4 4 0- 4 7- 3 E 4 4 0 0. 5 m g/ k g 1 0 52 5 m g/ k g 1 2 08 0. 0 ----

c o b alt 7 4 4 0- 4 8- 4 E 4 4 0 0. 1 m g/ k g 1 0 82 5 m g/ k g 1 2 08 0. 0 ----

c o p p er 7 4 4 0- 5 0- 8 E 4 4 0 0. 5 m g/ k g 1 0 62 5 m g/ k g 1 2 08 0. 0 ----

ir o n 7 4 3 9- 8 9- 6 E 4 4 0 5 0 m g/ k g 1 0 11 0 0 m g/ k g 1 2 08 0. 0 ----

l e a d 7 4 3 9- 9 2- 1 E 4 4 0 0. 5 m g/ k g 1 1 25 0 m g/ k g 1 2 08 0. 0 ----

lit hi u m 7 4 3 9- 9 3- 2 E 4 4 0 2 m g/ k g 8 7. 82 5 m g/ k g 1 2 08 0. 0 ----

m a g n e si u m 7 4 3 9- 9 5- 4 E 4 4 0 2 0 m g/ k g 1 1 75 0 0 0 m g/ k g 1 2 08 0. 0 ----

m a n g a n e s e 7 4 3 9- 9 6- 5 E 4 4 0 1 m g/ k g 1 0 72 5 m g/ k g 1 2 08 0. 0 ----

m ol y b d e n u m 7 4 3 9- 9 8- 7 E 4 4 0 0. 1 m g/ k g 1 0 42 5 m g/ k g 1 2 08 0. 0 ----

ni c k el 7 4 4 0- 0 2- 0 E 4 4 0 0. 5 m g/ k g 1 0 45 0 m g/ k g 1 2 08 0. 0 ----

p h o s p h or u s 7 7 2 3- 1 4- 0 E 4 4 0 5 0 m g/ k g 1 0 91 0 0 0 m g/ k g 1 2 08 0. 0 ----
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M et al s  ( Q C L ot: 1 3 3 6 8 7)  - c o nti n u e d
p ot a s si u m 7 4 4 0- 0 9- 7 E 4 4 0 1 0 0 m g/ k g 1 1 35 0 0 0 m g/ k g 1 2 08 0. 0 ----

s el e ni u m 7 7 8 2- 4 9- 2 E 4 4 0 0. 2 m g/ k g 1 0 41 0 0 m g/ k g 1 2 08 0. 0 ----

sil v er 7 4 4 0- 2 2- 4 E 4 4 0 0. 1 m g/ k g 1 0 21 0 m g/ k g 1 2 08 0. 0 ----

s o di u m 7 4 4 0- 2 3- 5 E 4 4 0 5 0 m g/ k g 1 1 25 0 0 0 m g/ k g 1 2 08 0. 0 ----

str o nti u m 7 4 4 0- 2 4- 6 E 4 4 0 0. 5 m g/ k g 1 1 12 5 m g/ k g 1 2 08 0. 0 ----

s ulf ur 7 7 0 4- 3 4- 9 E 4 4 0 1 0 0 0 m g/ k g 1 0 55 0 0 0 m g/ k g 1 2 08 0. 0 ----

t h alli u m 7 4 4 0- 2 8- 0 E 4 4 0 0. 0 5 m g/ k g 1 2 01 0 0 m g/ k g 1 2 08 0. 0 ----

ti n 7 4 4 0- 3 1- 5 E 4 4 0 2 m g/ k g 1 0 35 0 m g/ k g 1 2 08 0. 0 ----

tit a ni u m 7 4 4 0- 3 2- 6 E 4 4 0 1 m g/ k g 9 9. 62 5 m g/ k g 1 2 08 0. 0 ----

t u n g st e n 7 4 4 0- 3 3- 7 E 4 4 0 0. 5 m g/ k g 1 0 31 0 m g/ k g 1 2 08 0. 0 ----

ur a ni u m 7 4 4 0- 6 1- 1 E 4 4 0 0. 0 5 m g/ k g 1 0 30. 5 m g/ k g 1 2 08 0. 0 ----

v a n a di u m 7 4 4 0- 6 2- 2 E 4 4 0 0. 2 m g/ k g 1 1 05 0 m g/ k g 1 2 08 0. 0 ----

zi n c 7 4 4 0- 6 6- 6 E 4 4 0 2 m g/ k g 1 0 85 0 m g/ k g 1 2 08 0. 0 ----

zir c o ni u m 7 4 4 0- 6 7- 7 E 4 4 0 1 m g/ k g 9 7. 21 0 m g/ k g 1 2 08 0. 0 ----

V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 2 1 1 0)
b e n z e n e 7 1- 4 3- 2 E 6 1 1 C 0. 0 0 5 m g/ k g 8 7. 92. 5 m g/ k g 1 3 07 0. 0 ----

br o m o di c hl or o m et h a n e 7 5- 2 7- 4 E 6 1 1 C 0. 0 5 m g/ k g 1 1 02. 5 m g/ k g 1 3 07 0. 0 ----

br o m of or m 7 5- 2 5- 2 E 6 1 1 C 0. 0 5 m g/ k g 1 0 62. 5 m g/ k g 1 3 07 0. 0 ----

c ar b o n t etr a c hl ori d e 5 6- 2 3- 5 E 6 1 1 C 0. 0 5 m g/ k g 1 0 92. 5 m g/ k g 1 3 07 0. 0 ----

c hl or o b e n z e n e 1 0 8- 9 0- 7 E 6 1 1 C 0. 0 5 m g/ k g 9 0. 62. 5 m g/ k g 1 3 07 0. 0 ----

c hl or o et h a n e 7 5- 0 0- 3 E 6 1 1 C 0. 0 5 m g/ k g 6 8. 32. 5 m g/ k g 1 4 06 0. 0 ----

c hl or of or m 6 7- 6 6- 3 E 6 1 1 C 0. 0 5 m g/ k g 9 4. 52. 5 m g/ k g 1 3 07 0. 0 ----

c hl or o m et h a n e 7 4- 8 7- 3 E 6 1 1 C 0. 0 5 m g/ k g 9 8. 42. 5 m g/ k g 1 4 06 0. 0 ----

di br o m o c hl or o m et h a n e 1 2 4- 4 8- 1 E 6 1 1 C 0. 0 5 m g/ k g 1 2 02. 5 m g/ k g 1 3 07 0. 0 ----

di c hl or o b e n z e n e, 1, 2- 9 5- 5 0- 1 E 6 1 1 C 0. 0 5 m g/ k g 9 1. 52. 5 m g/ k g 1 3 07 0. 0 ----

di c hl or o b e n z e n e, 1, 3- 5 4 1- 7 3- 1 E 6 1 1 C 0. 0 5 m g/ k g 9 3. 92. 5 m g/ k g 1 3 07 0. 0 ----

di c hl or o b e n z e n e, 1, 4- 1 0 6- 4 6- 7 E 6 1 1 C 0. 0 5 m g/ k g 9 0. 92. 5 m g/ k g 1 3 07 0. 0 ----

di c hl or o et h a n e, 1, 1- 7 5- 3 4- 3 E 6 1 1 C 0. 0 5 m g/ k g 8 1. 12. 5 m g/ k g 1 3 07 0. 0 ----

di c hl or o et h a n e, 1, 2- 1 0 7- 0 6- 2 E 6 1 1 C 0. 0 5 m g/ k g 9 3. 82. 5 m g/ k g 1 3 07 0. 0 ----

di c hl or o et h yl e n e, 1, 1- 7 5- 3 5- 4 E 6 1 1 C 0. 0 5 m g/ k g 7 8. 62. 5 m g/ k g 1 3 07 0. 0 ----

di c hl or o et h yl e n e, ci s- 1, 2- 1 5 6- 5 9- 4 E 6 1 1 C 0. 0 5 m g/ k g 8 1. 12. 5 m g/ k g 1 3 07 0. 0 ----

di c hl or o et h yl e n e, tr a n s- 1, 2- 1 5 6- 6 0- 5 E 6 1 1 C 0. 0 5 m g/ k g 7 9. 72. 5 m g/ k g 1 3 07 0. 0 ----

di c hl or o m et h a n e 7 5- 0 9- 2 E 6 1 1 C 0. 0 5 m g/ k g 8 4. 22. 5 m g/ k g 1 4 06 0. 0 ----

di c hl or o pr o p a n e, 1, 2- 7 8- 8 7- 5 E 6 1 1 C 0. 0 5 m g/ k g 7 9. 82. 5 m g/ k g 1 3 07 0. 0 ----

di c hl or o pr o p yl e n e, ci s- 1, 3- 1 0 0 6 1- 0 1- 5 E 6 1 1 C 0. 0 5 m g/ k g 7 0. 32. 5 m g/ k g 1 3 07 0. 0 ----

di c hl or o pr o p yl e n e, tr a n s- 1, 3- 1 0 0 6 1- 0 2- 6 E 6 1 1 C 0. 0 5 m g/ k g 9 7. 42. 5 m g/ k g 1 3 07 0. 0 ----

et h yl b e n z e n e 1 0 0- 4 1- 4 E 6 1 1 C 0. 0 1 5 m g/ k g 8 3. 42. 5 m g/ k g 1 3 07 0. 0 ----
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C o n c e ntr ati o n Hi g hL C SA n al yt e C A S N u m b er L O R U nitM et h o d L o w Q u alifi er

V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 2 1 1 0)  - c o nti n u e d
m et h yl-t ert- b ut yl et h er [ M T B E] 1 6 3 4- 0 4- 4 E 6 1 1 C 0. 0 5 m g/ k g 9 3. 22. 5 m g/ k g 1 3 07 0. 0 ----

st yr e n e 1 0 0- 4 2- 5 E 6 1 1 C 0. 0 5 m g/ k g 7 8. 62. 5 m g/ k g 1 3 07 0. 0 ----

t etr a c hl or o et h a n e, 1, 1, 1, 2- 6 3 0- 2 0- 6 E 6 1 1 C 0. 0 5 m g/ k g 1 0 12. 5 m g/ k g 1 3 07 0. 0 ----

t etr a c hl or o et h a n e, 1, 1, 2, 2- 7 9- 3 4- 5 E 6 1 1 C 0. 0 5 m g/ k g 8 7. 42. 5 m g/ k g 1 3 07 0. 0 ----

t etr a c hl or o et h yl e n e 1 2 7- 1 8- 4 E 6 1 1 C 0. 0 5 m g/ k g 9 5. 82. 5 m g/ k g 1 3 07 0. 0 ----

t ol u e n e 1 0 8- 8 8- 3 E 6 1 1 C 0. 0 5 m g/ k g 9 4. 32. 5 m g/ k g 1 3 07 0. 0 ----

tri c hl or o et h a n e, 1, 1, 1- 7 1- 5 5- 6 E 6 1 1 C 0. 0 5 m g/ k g 8 6. 72. 5 m g/ k g 1 3 07 0. 0 ----

tri c hl or o et h a n e, 1, 1, 2- 7 9- 0 0- 5 E 6 1 1 C 0. 0 5 m g/ k g 8 2. 12. 5 m g/ k g 1 3 07 0. 0 ----

tri c hl or o et h yl e n e 7 9- 0 1- 6 E 6 1 1 C 0. 0 1 m g/ k g 9 6. 72. 5 m g/ k g 1 3 07 0. 0 ----

tri c hl or ofl u or o m et h a n e 7 5- 6 9- 4 E 6 1 1 C 0. 0 5 m g/ k g 1 3 32. 5 m g/ k g 1 4 06 0. 0 ----

vi n yl c hl ori d e 7 5- 0 1- 4 E 6 1 1 C 0. 0 5 m g/ k g 6 0. 32. 5 m g/ k g 1 4 06 0. 0 ----

x yl e n e, m + p- 1 7 9 6 0 1- 2 3- 1 E 6 1 1 C 0. 0 5 m g/ k g 8 8. 95 m g/ k g 1 3 07 0. 0 ----

x yl e n e, o- 9 5- 4 7- 6 E 6 1 1 C 0. 0 5 m g/ k g 8 8. 22. 5 m g/ k g 1 3 07 0. 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 2 1 0 8)
V H s ( C 6- C 1 0) ---- E 5 8 1. V H + F 1 1 0 m g/ k g 1 0 08 5. 8 m g/ k g 1 3 07 0. 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 2)
E P H ( C 1 0- C 1 9) ---- E 6 0 1 A 2 0 0 m g/ k g 1 0 81 1 3 4. 3 7 m g/ k g 1 3 07 0. 0 ----

E P H ( C 1 9- C 3 2) ---- E 6 0 1 A 2 0 0 m g/ k g 1 0 85 7 5. 9 8 m g/ k g 1 3 07 0. 0 ----

1 0 51 0 1 8 3 m g/ k g 1 3 07 0. 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 3)
F 2 ( C 1 0- C 1 6) ---- E 6 0 1. S G 2 5 m g/ k g 1 0 56 1 8. 7 5 m g/ k g 1 3 07 0. 0 ----

9 9. 64 7 2 0 m g/ k g 1 3 07 0. 0 ----

F 3 ( C 1 6- C 3 4) ---- E 6 0 1. S G 5 0 m g/ k g 1 0 01 2 4 2. 4 9 m g/ k g 1 3 07 0. 0 ----

9 6. 21 4 1 2 4 m g/ k g 1 3 07 0. 0 ----

F 4 ( C 3 4- C 5 0) ---- E 6 0 1. S G 5 0 m g/ k g 9 4. 09 9 3. 9 m g/ k g 1 3 07 0. 0 ----

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 1)
a c e n a p ht h e n e 8 3- 3 2- 9 E 6 4 1 A- L 0. 0 0 5 m g/ k g 8 7. 70. 5 m g/ k g 1 3 06 0. 0 ----

a c e n a p ht h yl e n e 2 0 8- 9 6- 8 E 6 4 1 A- L 0. 0 0 5 m g/ k g 8 7. 40. 5 m g/ k g 1 3 06 0. 0 ----

9 6. 30. 2 m g/ k g 1 3 06 0. 0 ----

a cri di n e 2 6 0- 9 4- 6 E 6 4 1 A- L 0. 0 1 m g/ k g 9 6. 00. 5 m g/ k g 1 3 06 0. 0 ----

a nt hr a c e n e 1 2 0- 1 2- 7 E 6 4 1 A- L 0. 0 0 4 m g/ k g 9 6. 00. 5 m g/ k g 1 3 06 0. 0 ----

9 5. 90. 3 2 m g/ k g 1 3 06 0. 0 ----

b e n z( a) a nt hr a c e n e 5 6- 5 5- 3 E 6 4 1 A- L 0. 0 1 m g/ k g 8 0. 60. 5 m g/ k g 1 3 06 0. 0 ----

8 0. 70. 5 4 5 m g/ k g 1 3 06 0. 0 ----

b e n z o( a) p yr e n e 5 0- 3 2- 8 E 6 4 1 A- L 0. 0 1 m g/ k g 9 2. 30. 5 m g/ k g 1 3 06 0. 0 ----
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P ol y c y cli c Ar o m ati c H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 1)  - c o nti n u e d
b e n z o( b +j)fl u or a nt h e n e ---- E 6 4 1 A- L 0. 0 1 m g/ k g 8 4. 60. 5 m g/ k g 1 3 06 0. 0 ----

7 9. 90. 7 9 3 m g/ k g 1 3 06 0. 0 ----

b e n z o( g, h,i) p er yl e n e 1 9 1- 2 4- 2 E 6 4 1 A- L 0. 0 1 m g/ k g 8 4. 90. 5 m g/ k g 1 3 06 0. 0 ----

8 5. 10. 3 7 7 m g/ k g 1 3 06 0. 0 ----

b e n z o( k)fl u or a nt h e n e 2 0 7- 0 8- 9 E 6 4 1 A- L 0. 0 1 m g/ k g 8 0. 00. 5 m g/ k g 1 3 06 0. 0 ----

7 1. 10. 3 4 m g/ k g 1 3 06 0. 0 ----

c hr y s e n e 2 1 8- 0 1- 9 E 6 4 1 A- L 0. 0 1 m g/ k g 7 3. 50. 5 m g/ k g 1 3 06 0. 0 ----

di b e n z( a, h) a nt hr a c e n e 5 3- 7 0- 3 E 6 4 1 A- L 0. 0 0 5 m g/ k g 9 3. 80. 5 m g/ k g 1 3 06 0. 0 ----

9 4. 91. 1 9 6 m g/ k g 1 3 06 0. 0 ----

fl u or a nt h e n e 2 0 6- 4 4- 0 E 6 4 1 A- L 0. 0 1 m g/ k g 9 6. 70. 5 m g/ k g 1 3 06 0. 0 ----

fl u or e n e 8 6- 7 3- 7 E 6 4 1 A- L 0. 0 1 m g/ k g 9 9. 10. 5 m g/ k g 1 3 06 0. 0 ----

i n d e n o( 1, 2, 3- c, d) p yr e n e 1 9 3- 3 9- 5 E 6 4 1 A- L 0. 0 1 m g/ k g 9 9. 50. 5 m g/ k g 1 3 06 0. 0 ----

m et h yl n a p ht h al e n e, 1- 9 0- 1 2- 0 E 6 4 1 A- L 0. 0 1 m g/ k g 8 3. 00. 5 m g/ k g 1 3 06 0. 0 ----

8 4. 51. 2 5 6 m g/ k g 1 3 06 0. 0 ----

m et h yl n a p ht h al e n e, 2- 9 1- 5 7- 6 E 6 4 1 A- L 0. 0 1 m g/ k g 7 5. 60. 5 m g/ k g 1 3 06 0. 0 ----

n a p ht h al e n e 9 1- 2 0- 3 E 6 4 1 A- L 0. 0 1 m g/ k g 7 7. 80. 5 m g/ k g 1 3 05 0. 0 ----

8 7. 61. 0 3 m g/ k g 1 3 05 0. 0 ----

p h e n a nt hr e n e 8 5- 0 1- 8 E 6 4 1 A- L 0. 0 1 m g/ k g 9 6. 90. 5 m g/ k g 1 3 06 0. 0 ----

p yr e n e 1 2 9- 0 0- 0 E 6 4 1 A- L 0. 0 1 m g/ k g 9 3. 20. 5 m g/ k g 1 3 06 0. 0 ----

8 7. 81. 3 2 5 m g/ k g 1 3 06 0. 0 ----

q ui n oli n e 6 0 2 7- 0 2- 7 E 6 4 1 A- L 0. 0 1 m g/ k g 8 2. 40. 5 m g/ k g 1 3 06 0. 0 ----

P h e n oli c s  ( Q C L ot: 1 3 3 6 8 4)
c hl or o p h e n ol, 2- 9 5- 5 7- 8 E 6 5 1 A 0. 0 2 m g/ k g 9 6. 80. 5 m g/ k g 1 3 06 0. 0 ----

c hl or o p h e n ol, 3- 1 0 8- 4 3- 0 E 6 5 1 A 0. 0 2 m g/ k g 9 9. 50. 5 m g/ k g 1 3 06 0. 0 ----

c hl or o p h e n ol, 4- 1 0 6- 4 8- 9 E 6 5 1 A 0. 0 2 m g/ k g 1 0 10. 5 m g/ k g 1 3 06 0. 0 ----

di c hl or o p h e n ol, 2, 3- 5 7 6- 2 4- 9 E 6 5 1 A 0. 0 2 m g/ k g 1 0 00. 5 m g/ k g 1 3 06 0. 0 ----

di c hl or o p h e n ol, 2, 4- + 2, 5- ---- E 6 5 1 A 0. 0 2 m g/ k g 1 0 11 m g/ k g 1 3 06 0. 0 ----

di c hl or o p h e n ol, 2, 6- 8 7- 6 5- 0 E 6 5 1 A 0. 0 2 m g/ k g 9 9. 40. 5 m g/ k g 1 3 06 0. 0 ----

di c hl or o p h e n ol, 3, 4- 9 5- 7 7- 2 E 6 5 1 A 0. 0 2 m g/ k g 9 8. 30. 5 m g/ k g 1 3 06 0. 0 ----

di c hl or o p h e n ol, 3, 5- 5 9 1- 3 5- 5 E 6 5 1 A 0. 0 2 m g/ k g 1 0 10. 5 m g/ k g 1 3 06 0. 0 ----

m et h yl p h e n ol, 4- c hl or o- 3- 5 9- 5 0- 7 E 6 5 1 A 0. 0 2 m g/ k g 1 0 20. 5 m g/ k g 1 3 06 0. 0 ----

p e nt a c hl or o p h e n ol [ P C P] 8 7- 8 6- 5 E 6 5 1 A 0. 0 2 m g/ k g 1 0 20. 5 m g/ k g 1 3 06 0. 0 ----

t etr a c hl or o p h e n ol, 2, 3, 4, 5- 4 9 0 1- 5 1- 3 E 6 5 1 A 0. 0 2 m g/ k g 9 9. 10. 5 m g/ k g 1 3 06 0. 0 ----

t etr a c hl or o p h e n ol, 2, 3, 4, 6- 5 8- 9 0- 2 E 6 5 1 A 0. 0 2 m g/ k g 1 0 20. 5 m g/ k g 1 3 06 0. 0 ----

t etr a c hl or o p h e n ol, 2, 3, 5, 6- 9 3 5- 9 5- 5 E 6 5 1 A 0. 0 2 m g/ k g 1 0 10. 5 m g/ k g 1 3 06 0. 0 ----

tri c hl or o p h e n ol, 2, 3, 4- 1 5 9 5 0- 6 6- 0 E 6 5 1 A 0. 0 2 m g/ k g 9 8. 20. 5 m g/ k g 1 3 06 0. 0 ----

tri c hl or o p h e n ol, 2, 3, 5- 9 3 3- 7 8- 8 E 6 5 1 A 0. 0 2 m g/ k g 9 9. 80. 5 m g/ k g 1 3 06 0. 0 ----
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P h e n oli c s  ( Q C L ot: 1 3 3 6 8 4)  - c o nti n u e d
tri c hl or o p h e n ol, 2, 3, 6- 9 3 3- 7 5- 5 E 6 5 1 A 0. 0 2 m g/ k g 1 0 10. 5 m g/ k g 1 3 06 0. 0 ----

tri c hl or o p h e n ol, 2, 4, 5- 9 5- 9 5- 4 E 6 5 1 A 0. 0 2 m g/ k g 9 9. 40. 5 m g/ k g 1 3 06 0. 0 ----

tri c hl or o p h e n ol, 2, 4, 6- 8 8- 0 6- 2 E 6 5 1 A 0. 0 2 m g/ k g 1 0 20. 5 m g/ k g 1 3 06 0. 0 ----

tri c hl or o p h e n ol, 3, 4, 5- 6 0 9- 1 9- 8 E 6 5 1 A 0. 0 2 m g/ k g 9 8. 70. 5 m g/ k g 1 3 06 0. 0 ----
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M atri x S pi k e ( M S) R e p ort
A  M atri x S pi k e ( M S) i s a r a n d o ml y s el e ct e d i ntr a-l a b or at or y r e pli c at e s a m pl e t h at h a s b e e n f ortifi e d ( s pi k e d) wit h t e st a n al yt e s at k n o w n c o n c e ntr ati o n, a n d pr o c e s s e d i n a n i d e nti c al m a n n er t o t e st 

s a m pl e s .  M atri x S pi k e s pr o vi d e i nf or m ati o n r e g ar di n g a n al yt e r e c o v er y a n d p ot e nti al m atri x eff e ct s.  M S D Q O e x c e e d a n c e s d u e t o s a m pl e m atri x m a y s o m eti m e s b e u n a v oi d a bl e; i n s u c h c a s e s, t e st 

r e s ult s f or t h e a s s o ci at e d s a m pl e ( or si mil ar s a m pl e s) m a y b e s u bj e ct t o bi a s. N D – R e c o v er y n ot d et er mi n e d, b a c k gr o u n d l e v el > = 1 x s pi k e l e v el.

S u b- M atri x : S oil/ S oli d M atri x S pi k e ( M S) R e p ort

R e c o v er y ( %) R e c o v er y Li mit s ( %)S pi k e 

M et h o dC A S N u m b erA n al yt eCli e nt s a m pl e I DL a b or at or y s a m pl e 

I D

C o n c e ntr ati o n M S L o w Hi g h Q u alifi erT ar g et

N o n- C hl ori n at e d P h e n oli c s  ( Q C L ot: 1 3 3 6 8 4)

A n o n y m o u s V A 2 0 C 3 3 8 4- 0 0 2 1 0 5- 6 7- 9 E 6 5 1 Adi m et h yl p h e n ol, 2, 4- 0. 5 m g/ k g 1 5 03 0. 09 0. 5 ----0. 4 1 8 m g/ k g

9 5- 4 8- 7 E 6 5 1 Am et h yl p h e n ol, 2- 0. 5 m g/ k g 1 5 05 0. 08 0. 9 ----0. 3 7 3 m g/ k g

1 0 8- 3 9- 4 E 6 5 1 Am et h yl p h e n ol, 3- 0. 5 m g/ k g 1 5 05 0. 09 7. 6 ----0. 4 5 0 m g/ k g

1 0 6- 4 4- 5 E 6 5 1 Am et h yl p h e n ol, 4- 0. 5 m g/ k g 1 5 05 0. 09 7. 2 ----0. 4 4 9 m g/ k g

1 0 8- 9 5- 2 E 6 5 1 Ap h e n ol 0. 5 m g/ k g 1 5 05 0. 09 1. 6 ----0. 4 2 3 m g/ k g

V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 2 1 1 0)

A n o n y m o u s V A 2 0 C 3 3 6 9- 0 0 2 7 1- 4 3- 2 E 6 1 1 Cb e n z e n e 3. 1 2 5 m g/ k g 1 4 06 0. 08 6. 4 ----6. 0 6 m g/ k g

7 5- 2 7- 4 E 6 1 1 Cbr o m o di c hl or o m et h a n e 3. 1 2 5 m g/ k g 1 4 06 0. 01 0 3 ----7. 2 4 m g/ k g

7 5- 2 5- 2 E 6 1 1 Cbr o m of or m 3. 1 2 5 m g/ k g 1 4 06 0. 01 3 8 ----9. 7 2 m g/ k g

5 6- 2 3- 5 E 6 1 1 Cc ar b o n t etr a c hl ori d e 3. 1 2 5 m g/ k g 1 4 06 0. 01 0 7 ----7. 5 2 m g/ k g

1 0 8- 9 0- 7 E 6 1 1 Cc hl or o b e n z e n e 3. 1 2 5 m g/ k g 1 4 06 0. 09 8. 2 ----6. 8 9 m g/ k g

7 5- 0 0- 3 E 6 1 1 Cc hl or o et h a n e 3. 1 2 5 m g/ k g 1 4 06 0. 08 0. 7 ----5. 6 6 m g/ k g

6 7- 6 6- 3 E 6 1 1 Cc hl or of or m 3. 1 2 5 m g/ k g 1 4 06 0. 01 0 3 ----7. 2 2 m g/ k g

7 4- 8 7- 3 E 6 1 1 Cc hl or o m et h a n e 3. 1 2 5 m g/ k g 1 4 06 0. 07 3. 2 ----5. 1 3 m g/ k g

1 2 4- 4 8- 1 E 6 1 1 Cdi br o m o c hl or o m et h a n e 3. 1 2 5 m g/ k g 1 4 06 0. 01 2 4 ----8. 7 3 m g/ k g

9 5- 5 0- 1 E 6 1 1 Cdi c hl or o b e n z e n e, 1, 2- 3. 1 2 5 m g/ k g 1 4 06 0. 09 8. 2 ----6. 8 9 m g/ k g

5 4 1- 7 3- 1 E 6 1 1 Cdi c hl or o b e n z e n e, 1, 3- 3. 1 2 5 m g/ k g 1 4 06 0. 09 9. 8 ----7. 0 0 m g/ k g

1 0 6- 4 6- 7 E 6 1 1 Cdi c hl or o b e n z e n e, 1, 4- 3. 1 2 5 m g/ k g 1 4 06 0. 09 8. 3 ----6. 9 0 m g/ k g

7 5- 3 4- 3 E 6 1 1 Cdi c hl or o et h a n e, 1, 1- 3. 1 2 5 m g/ k g 1 4 06 0. 07 9. 5 ----5. 5 7 m g/ k g

1 0 7- 0 6- 2 E 6 1 1 Cdi c hl or o et h a n e, 1, 2- 3. 1 2 5 m g/ k g 1 4 06 0. 08 9. 1 ----6. 2 5 m g/ k g

7 5- 3 5- 4 E 6 1 1 Cdi c hl or o et h yl e n e, 1, 1- 3. 1 2 5 m g/ k g 1 4 06 0. 08 4. 6 ----5. 9 4 m g/ k g

1 5 6- 5 9- 4 E 6 1 1 Cdi c hl or o et h yl e n e, ci s- 1, 2- 3. 1 2 5 m g/ k g 1 4 06 0. 07 8. 4 ----5. 5 0 m g/ k g

1 5 6- 6 0- 5 E 6 1 1 Cdi c hl or o et h yl e n e, tr a n s- 1, 2- 3. 1 2 5 m g/ k g 1 4 06 0. 08 1. 1 ----5. 6 9 m g/ k g

7 5- 0 9- 2 E 6 1 1 Cdi c hl or o m et h a n e 3. 1 2 5 m g/ k g 1 4 06 0. 08 3. 5 ----5. 8 5 m g/ k g

7 8- 8 7- 5 E 6 1 1 Cdi c hl or o pr o p a n e, 1, 2- 3. 1 2 5 m g/ k g 1 4 06 0. 07 7. 1 ----5. 4 1 m g/ k g

1 0 0 6 1- 0 1- 5 E 6 1 1 Cdi c hl or o pr o p yl e n e, ci s- 1, 3- 3. 1 2 5 m g/ k g 1 4 06 0. 06 9. 3 ----4. 8 6 m g/ k g

1 0 0 6 1- 0 2- 6 E 6 1 1 Cdi c hl or o pr o p yl e n e, tr a n s- 1, 3- 3. 1 2 5 m g/ k g 1 4 06 0. 06 2. 3 ----4. 3 7 m g/ k g

1 0 0- 4 1- 4 E 6 1 1 Cet h yl b e n z e n e 3. 1 2 5 m g/ k g 1 4 06 0. 09 1. 6 ----6. 4 2 m g/ k g

1 6 3 4- 0 4- 4 E 6 1 1 Cm et h yl-t ert- b ut yl et h er [ M T B E] 3. 1 2 5 m g/ k g 1 4 06 0. 01 0 4 ----7. 3 2 m g/ k g

1 0 0- 4 2- 5 E 6 1 1 Cst yr e n e 3. 1 2 5 m g/ k g 1 4 06 0. 01 2 8 ----8. 9 4 m g/ k g

6 3 0- 2 0- 6 E 6 1 1 Ct etr a c hl or o et h a n e, 1, 1, 1, 2- 3. 1 2 5 m g/ k g 1 4 06 0. 01 0 8 ----7. 5 4 m g/ k g
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S u b- M atri x : S oil/ S oli d M atri x S pi k e ( M S) R e p ort

R e c o v er y ( %) R e c o v er y Li mit s ( %)S pi k e 

M et h o dC A S N u m b erA n al yt eCli e nt s a m pl e I DL a b or at or y s a m pl e 

I D

C o n c e ntr ati o n M S L o w Hi g h Q u alifi erT ar g et

V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 2 1 1 0)  - c o nti n u e d

A n o n y m o u s V A 2 0 C 3 3 6 9- 0 0 2 7 9- 3 4- 5 E 6 1 1 Ct etr a c hl or o et h a n e, 1, 1, 2, 2- 3. 1 2 5 m g/ k g 1 4 06 0. 09 2. 9 ----6. 5 2 m g/ k g

1 2 7- 1 8- 4 E 6 1 1 Ct etr a c hl or o et h yl e n e 3. 1 2 5 m g/ k g 1 4 06 0. 01 0 3 ----7. 2 3 m g/ k g

1 0 8- 8 8- 3 E 6 1 1 Ct ol u e n e 3. 1 2 5 m g/ k g 1 4 06 0. 01 0 2 ----7. 2 0 m g/ k g

7 1- 5 5- 6 E 6 1 1 Ctri c hl or o et h a n e, 1, 1, 1- 3. 1 2 5 m g/ k g 1 4 06 0. 08 5. 2 ----5. 9 7 m g/ k g

7 9- 0 0- 5 E 6 1 1 Ctri c hl or o et h a n e, 1, 1, 2- 3. 1 2 5 m g/ k g 1 4 06 0. 08 6. 0 ----6. 0 3 m g/ k g

7 9- 0 1- 6 E 6 1 1 Ctri c hl or o et h yl e n e 3. 1 2 5 m g/ k g 1 4 06 0. 09 3. 1 ----6. 5 3 m g/ k g

7 5- 6 9- 4 E 6 1 1 Ctri c hl or ofl u or o m et h a n e 3. 1 2 5 m g/ k g 1 4 06 0. 01 3 8 ----9. 6 8 m g/ k g

7 5- 0 1- 4 E 6 1 1 Cvi n yl c hl ori d e 3. 1 2 5 m g/ k g 1 4 06 0. 08 0. 4 ----5. 6 4 m g/ k g

1 7 9 6 0 1- 2 3- 1 E 6 1 1 Cx yl e n e, m + p- 6. 2 5 m g/ k g 1 4 06 0. 09 7. 8 ----1 3. 7 m g/ k g

9 5- 4 7- 6 E 6 1 1 Cx yl e n e, o- 3. 1 2 5 m g/ k g 1 4 06 0. 09 6. 3 ----6. 7 6 m g/ k g

H y dr o c ar b o n s  ( Q C L ot: 1 3 2 1 0 8)

A n o n y m o u s V A 2 0 C 3 2 7 9- 0 0 9 ---- E 5 8 1. V H + F 1V H s ( C 6- C 1 0) 1 7 1. 9 m g/ k g 1 4 06 0. 09 0. 2 ----1 3 8 m g/ k g

P h e n oli c s  ( Q C L ot: 1 3 3 6 8 4)

A n o n y m o u s V A 2 0 C 3 3 8 4- 0 0 2 9 5- 5 7- 8 E 6 5 1 Ac hl or o p h e n ol, 2- 0. 5 m g/ k g 1 5 05 0. 08 9. 7 ----0. 4 1 4 m g/ k g

1 0 8- 4 3- 0 E 6 5 1 Ac hl or o p h e n ol, 3- 0. 5 m g/ k g 1 5 05 0. 01 0 1 ----0. 4 6 6 m g/ k g

1 0 6- 4 8- 9 E 6 5 1 Ac hl or o p h e n ol, 4- 0. 5 m g/ k g 1 5 05 0. 09 9. 7 ----0. 4 6 0 m g/ k g

5 7 6- 2 4- 9 E 6 5 1 Adi c hl or o p h e n ol, 2, 3- 0. 5 m g/ k g 1 5 05 0. 09 9. 3 ----0. 4 5 8 m g/ k g

---- E 6 5 1 Adi c hl or o p h e n ol, 2, 4- + 2, 5- 1 m g/ k g 1 5 05 0. 09 9. 2 ----0. 9 1 6 m g/ k g

8 7- 6 5- 0 E 6 5 1 Adi c hl or o p h e n ol, 2, 6- 0. 5 m g/ k g 1 5 05 0. 09 6. 4 ----0. 4 4 5 m g/ k g

9 5- 7 7- 2 E 6 5 1 Adi c hl or o p h e n ol, 3, 4- 0. 5 m g/ k g 1 5 05 0. 01 0 4 ----0. 4 8 2 m g/ k g

5 9 1- 3 5- 5 E 6 5 1 Adi c hl or o p h e n ol, 3, 5- 0. 5 m g/ k g 1 5 05 0. 09 9. 4 ----0. 4 5 9 m g/ k g

5 9- 5 0- 7 E 6 5 1 Am et h yl p h e n ol, 4- c hl or o- 3- 0. 5 m g/ k g 1 5 05 0. 01 0 0 ----0. 4 6 2 m g/ k g

8 7- 8 6- 5 E 6 5 1 Ap e nt a c hl or o p h e n ol [ P C P] 0. 5 m g/ k g 1 5 05 0. 09 3. 4 ----0. 4 3 1 m g/ k g

4 9 0 1- 5 1- 3 E 6 5 1 At etr a c hl or o p h e n ol, 2, 3, 4, 5- 0. 5 m g/ k g 1 5 05 0. 01 0 0 ----0. 4 6 3 m g/ k g

5 8- 9 0- 2 E 6 5 1 At etr a c hl or o p h e n ol, 2, 3, 4, 6- 0. 5 m g/ k g 1 5 05 0. 01 1 0 ----0. 5 0 6 m g/ k g

9 3 5- 9 5- 5 E 6 5 1 At etr a c hl or o p h e n ol, 2, 3, 5, 6- 0. 5 m g/ k g 1 5 05 0. 01 3 9 ----0. 6 4 0 m g/ k g

1 5 9 5 0- 6 6- 0 E 6 5 1 Atri c hl or o p h e n ol, 2, 3, 4- 0. 5 m g/ k g 1 5 05 0. 01 0 3 ----0. 4 7 6 m g/ k g

9 3 3- 7 8- 8 E 6 5 1 Atri c hl or o p h e n ol, 2, 3, 5- 0. 5 m g/ k g 1 5 05 0. 01 0 0 ----0. 4 6 4 m g/ k g

9 3 3- 7 5- 5 E 6 5 1 Atri c hl or o p h e n ol, 2, 3, 6- 0. 5 m g/ k g 1 5 05 0. 01 0 0 ----0. 4 6 3 m g/ k g

9 5- 9 5- 4 E 6 5 1 Atri c hl or o p h e n ol, 2, 4, 5- 0. 5 m g/ k g 1 5 05 0. 01 0 0 ----0. 4 6 3 m g/ k g

8 8- 0 6- 2 E 6 5 1 Atri c hl or o p h e n ol, 2, 4, 6- 0. 5 m g/ k g 1 5 05 0. 01 0 2 ----0. 4 6 9 m g/ k g

6 0 9- 1 9- 8 E 6 5 1 Atri c hl or o p h e n ol, 3, 4, 5- 0. 5 m g/ k g 1 5 05 0. 01 0 1 ----0. 4 6 8 m g/ k g
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R ef er e n c e M at eri al ( R M) R e p ort

A  R ef er e n c e M at eri al ( R M) i s a h o m o g e n o u s m at eri al wit h k n o w n a n d w ell -e st a bli s h e d  a n al yt e c o n c e ntr ati o n s.  R M s ar e pr o c e s s e d i n a n i d e nti c al m a n n er t o t e st s a m pl e s, a n d ar e u s e d t o m o nit or a n d 

c o ntr ol  t h e a c c ur a c y a n d pr e ci si o n of a t e st m et h o d f or a t y pi c al s a m pl e m atri x.  R M r e s ult s ar e e x pr e s s e d a s p er c e nt r e c o v er y of t h e t ar g et a n al yt e c o n c e ntr ati o n.  R M t ar g et s m a y b e c ertifi e d t ar g et 

c o n c e ntr ati o n s pr o vi d e d b y t h e R M s u p pli er, or m a y b e A L S l o n g-t er m m e a n v al u e s (f or e m piri c al t e st m et h o d s).

S u b- M atri x : S oil/ S oli d R ef er e n c e M at eri al ( R M) R e p ort

R e c o v er y Li mit s ( %)R e c o v er y ( %)R M T ar g et 

Hi g hR M L o wC A S N u m b erA n al yt eR ef er e n c e M at eri al I DL a b or at or y 

s a m pl e I D

M et h o d C o n c e ntr ati o n Q u alifi er

M et al s  ( Q C L ot: 1 3 3 6 8 6)
9 3. 20. 0 5 9 m g/ k g 1 3 07 0. 07 4 3 9- 9 7- 6m er c ur yS C P S S- 2Q C- 1 3 3 6 8 6- 0 0 3 E 5 1 0 ----

M et al s  ( Q C L ot: 1 3 3 6 8 7)
1 2 89 8 1 7 m g/ k g 1 3 07 0. 07 4 2 9- 9 0- 5al u mi n u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 0 53. 9 9 m g/ k g 1 3 07 0. 07 4 4 0- 3 6- 0a nti m o n yS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 0 63. 7 3 m g/ k g 1 3 07 0. 07 4 4 0- 3 8- 2ar s e ni cS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 1 01 0 5 m g/ k g 1 3 07 0. 07 4 4 0- 3 9- 3b ari u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 1 30. 3 4 9 m g/ k g 1 3 07 0. 07 4 4 0- 4 1- 7b er ylli u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 2 68. 5 m g/ k g 1 6 04 0. 07 4 4 0- 4 2- 8b or o nS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 1 00. 9 1 m g/ k g 1 3 07 0. 07 4 4 0- 4 3- 9c a d mi u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 2 33 1 0 8 2 m g/ k g 1 3 07 0. 07 4 4 0- 7 0- 2c al ci u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 1 51 0 1 m g/ k g 1 3 07 0. 07 4 4 0- 4 7- 3c hr o mi u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 1 16. 9 m g/ k g 1 3 07 0. 07 4 4 0- 4 8- 4c o b altS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 1 11 2 3 m g/ k g 1 3 07 0. 07 4 4 0- 5 0- 8c o p p erS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 0 62 3 5 5 8 m g/ k g 1 3 07 0. 07 4 3 9- 8 9- 6ir o nS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 1 82 6 7 m g/ k g 1 3 07 0. 07 4 3 9- 9 2- 1l e a dS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 0 99. 5 m g/ k g 1 3 07 0. 07 4 3 9- 9 3- 2lit hi u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 1 65 5 0 9 m g/ k g 1 3 07 0. 07 4 3 9- 9 5- 4m a g n e si u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 1 42 6 9 m g/ k g 1 3 07 0. 07 4 3 9- 9 6- 5m a n g a n e s eS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 0 81. 0 3 m g/ k g 1 3 07 0. 07 4 3 9- 9 8- 7m ol y b d e n u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 0 32 6. 7 m g/ k g 1 3 07 0. 07 4 4 0- 0 2- 0ni c k elS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 0 87 5 2 m g/ k g 1 3 07 0. 07 7 2 3- 1 4- 0p h o s p h or u sS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 1 91 5 8 7 m g/ k g 1 3 07 0. 07 4 4 0- 0 9- 7p ot a s si u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 0 77 9 7 m g/ k g 1 3 07 0. 07 4 4 0- 2 3- 5s o di u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 1 68 6. 1 m g/ k g 1 3 07 0. 07 4 4 0- 2 4- 6str o nti u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 1 30. 0 7 8 6 m g/ k g 1 6 04 0. 07 4 4 0- 2 8- 0t h alli u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 0 71 0. 6 m g/ k g 1 3 07 0. 07 4 4 0- 3 1- 5ti nS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 1 88 3 9 m g/ k g 1 3 07 0. 07 4 4 0- 3 2- 6tit a ni u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 0 70. 5 2 m g/ k g 1 3 07 0. 07 4 4 0- 6 1- 1ur a ni u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----
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2 0 M- 0 0 7 5 8- 0 0:Pr oj e ct

S u b- M atri x : S oil/ S oli d R ef er e n c e M at eri al ( R M) R e p ort

R e c o v er y Li mit s ( %)R e c o v er y ( %)R M T ar g et 

Hi g hR M L o wC A S N u m b erA n al yt eR ef er e n c e M at eri al I DL a b or at or y 

s a m pl e I D

M et h o d C o n c e ntr ati o n Q u alifi er

M et al s  ( Q C L ot: 1 3 3 6 8 7)  - c o nti n u e d
1 1 33 2. 7 m g/ k g 1 3 07 0. 07 4 4 0- 6 2- 2v a n a di u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 0 52 9 7 m g/ k g 1 3 07 0. 07 4 4 0- 6 6- 6zi n cS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

1 0 65. 7 3 m g/ k g 1 3 07 0. 07 4 4 0- 6 7- 7zir c o ni u mS C P S S- 2Q C- 1 3 3 6 8 7- 0 0 3 E 4 4 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 2)
1 0 27 1 1 3 m g/ k g 1 3 07 0. 0----E P H ( C 1 0- C 1 9)P etr ol e u m H y dr o c ar b o n 

I R M

Q C- 1 3 3 6 8 2- 0 0 3 E 6 0 1 A ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 3)
1 0 31 2 3 8 m g/ k g 1 3 07 0. 0----F 4 ( C 3 4- C 5 0)P etr ol e u m H y dr o c ar b o n 

I R M

Q C- 1 3 3 6 8 3- 0 0 3 E 6 0 1. S G ----

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s  ( Q C L ot: 1 3 3 6 8 1)
8 4. 40. 6 3 8 m g/ k g 1 3 06 0. 08 3- 3 2- 9a c e n a p ht h e n eR MQ C- 1 3 3 6 8 1- 0 0 3 E 6 4 1 A- L ----

9 3. 50. 1 3 5 m g/ k g 1 3 06 0. 05 0- 3 2- 8b e n z o( a) p yr e n eR MQ C- 1 3 3 6 8 1- 0 0 3 E 6 4 1 A- L ----

7 4. 20. 6 6 6 m g/ k g 1 3 06 0. 02 1 8- 0 1- 9c hr y s e n eR MQ C- 1 3 3 6 8 1- 0 0 3 E 6 4 1 A- L ----

9 0. 61. 7 5 7 m g/ k g 1 3 06 0. 02 0 6- 4 4- 0fl u or a nt h e n eR MQ C- 1 3 3 6 8 1- 0 0 3 E 6 4 1 A- L ----

9 6. 20. 9 8 9 m g/ k g 1 3 06 0. 08 6- 7 3- 7fl u or e n eR MQ C- 1 3 3 6 8 1- 0 0 3 E 6 4 1 A- L ----

9 5. 00. 4 4 5 m g/ k g 1 3 06 0. 01 9 3- 3 9- 5i n d e n o( 1, 2, 3- c, d) p yr e n eR MQ C- 1 3 3 6 8 1- 0 0 3 E 6 4 1 A- L ----

7 9. 61. 0 8 8 m g/ k g 1 3 06 0. 09 1- 5 7- 6m et h yl n a p ht h al e n e, 2-R MQ C- 1 3 3 6 8 1- 0 0 3 E 6 4 1 A- L ----

9 2. 01. 1 3 m g/ k g 1 3 06 0. 08 5- 0 1- 8p h e n a nt hr e n eR MQ C- 1 3 3 6 8 1- 0 0 3 E 6 4 1 A- L ----











 6  6. 0 0 F al s e

E n v i r o n m e n t a l

C E R TI FI C A T E O F A N A L Y SI S
W or k Or d er : P a g e : 1  of  9V A 2 0 C 3 6 9 8

:: L a b or at or yCli e nt W S P C a n a d a Gr o u p Li mit e d V a n c o u v er - E n vir o n m e nt al

: :C o nt a ct M ari n a  M a k o v et s ki C arl a F u gi n s kiA c c o u nt M a n a g er

:: A d dr e s sA d dr e s s U nit 1 0 0 - 2 0 3 3 9 9 6 A v e n u e 

L a n gl e y B C C a n a d a V 1 M 0 E 4 

8 0 8 1 L o u g h e e d Hi g h w a y 

B ur n a b y B C C a n a d a V 5 A 1 W 9

:T el e p h o n e ---- :T el e p h o n e + 1 6 0 4 2 5 3 4 1 8 8

:Pr oj e ct ---- D at e S a m pl e s R e c ei v e d : 1 7- D e c- 2 0 2 0 1 6: 0 5

:P O ---- D at e A n al y si s C o m m e n c e d : 1 9- D e c- 2 0 2 0

:C- O- C n u m b er 1 7- 8 6 5 4 8 2 I s s u e D at e : 2 9- D e c- 2 0 2 0 1 6: 0 0

S a m pl er : ----

Sit e : M etr o V a n R F P 1 7- 1 6 1 - St u d y f or Grit a n d S cr e e ni n g s P h a s e 2

Q u ot e n u m b er : Q 7 6 8 2 0

4:N o. of s a m pl e s r e c ei v e d

4:N o. of s a m pl e s a n al y s e d

T hi s r e p ort s u p er s e d e s a n y pr e vi o u s r e p ort( s) wit h t hi s r ef er e n c e. R e s ult s a p pl y t o t h e s a m pl e( s) a s s u b mitt e d. T hi s d o c u m e nt s h all n ot b e r e pr o d u c e d, e x c e pt i n f ull. 

T hi s C ertifi c at e of A n al y si s c o nt ai n s t h e f oll o wi n g i nf or m ati o n:

l  G e n er al C o m m e nt s

l  A n al yti c al R e s ult s

l  S urr o g at e C o ntr ol Li mit s

A d diti o n al  i nf or m ati o n p erti n e nt t o t hi s r e p ort will b e f o u n d i n t h e f oll o wi n g s e p ar at e att a c h m e nt s: Q u alit y C o ntr ol R e p ort, Q C I nt er pr eti v e r e p ort t o a s si st wit h Q u alit y R e vi e w a n d 

S a m pl e R e c ei pt N otifi c ati o n ( S R N).

Si g n at ori e s

T hi s d o c u m e nt h a s b e e n el e ctr o ni c all y si g n e d b y t h e a ut h ori z e d si g n at ori e s b el o w.  El e ctr o ni c si g ni n g i s c o n d u ct e d i n a c c or d a n c e wit h U S F D A 2 1 C F R P art 1 1.

Si g n at ori e s L a b or at or y D e p art m e ntP o siti o n

Cri sti n a Al e x a n dr e S u p er vi s or - M et al s I C P I n str u m e nt ati o n M et al s, B ur n a b y, Briti s h C ol u m bi a

D e e L e e A n al y st M et al s, B ur n a b y, Briti s h C ol u m bi a

J a s h a n K a ur L a b A s si st a nt M et al s, B ur n a b y, Briti s h C ol u m bi a

K e vi n D u art e T e a m L e a d er - I n or g a ni c s I n or g a ni c s, B ur n a b y, Briti s h C ol u m bi a

P a ul C u s hi n g T e a m L e a d er - Or g a ni c s Or g a ni c s, B ur n a b y, Briti s h C ol u m bi a

Tr a c y H arl e y S u p er vi s or - W at er Q u alit y I n str u m e nt ati o n I n or g a ni c s, B ur n a b y, Briti s h C ol u m bi a

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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G e n er al C o m m e nt s

T h e  a n al yti c al m et h o d s u s e d b y A L S ar e d e v el o p e d u si n g i nt er n ati o n all y r e c o g ni z e d r ef er e n c e m et h o d s (w h er e  a v ail a bl e), s u c h a s t h o s e p u bli s h e d b y U S E P A, A P H A St a n d ar d M et h o d s, A S T M, 

I S O, E n vir o n m e nt C a n a d a, B C M O E, a n d O nt ari o M O E. R ef er t o t h e A L S Q u alit y C o ntr ol I nt er pr eti v e r e p ort ( Q CI) f or a p pli c a bl e r ef er e n c e s a n d m et h o d ol o g y s u m m ari e s. R ef er e n c e m et h o d s m a y 

i n c or p or at e m o difi c ati o n s t o i m pr o v e p erf or m a n c e.

W h er e a r e p ort e d l e s s t h a n ( <) r e s ult i s hi g h er t h a n t h e L O R, t hi s m a y b e d u e t o pri m ar y s a m pl e e xtr a ct/ di g e st at e dil uti o n a n d/ or i n s uffi ci e nt s a m pl e f or a n al y si s.

W h er e t h e L O R of a r e p ort e d r e s ult diff er s fr o m st a n d ar d L O R, t hi s m a y b e d u e t o hi g h m oi st ur e c o nt e nt, i n s uffi ci e nt s a m pl e (r e d u c e d w ei g ht e m pl o y e d) or m atri x i nt erf er e n c e.

Pl e a s e r ef er t o Q u alit y C o ntr ol I nt er pr eti v e r e p ort ( Q CI) f or i nf or m ati o n r e g ar di n g H ol di n g Ti m e c o m pli a n c e.

K e y : C A S N u m b er: C h e mi c al A b str a ct s S er vi c e s n u m b er i s a u ni q u e i d e ntifi er a s si g n e d t o di s cr et e s u b st a n c e s 

L O R: Li mit of R e p orti n g ( d et e cti o n li mit). 

D e s cri pti o nU nit

- N o U nit

µ g/ L mi cr o gr a m s p er litr e

m g/ L milli gr a m s p er litr e

p H u nit s p H u nit s

<: l e s s t h a n.

>: gr e at er t h a n.

S urr o g at e: A n a n al yt e t h at i s si mil ar i n b e h a vi or t o t ar g et a n al yt e( s), b ut t h at d o e s n ot o c c ur n at ur all y i n e n vir o n m e nt al s a m pl e s.  F or a p pli c a bl e t e st s, s urr o g at e s ar e a d d e d t o s a m pl e s pri or t o a n al y si s 

a s a c h e c k o n r e c o v er y.

T e st r e s ult s r e p ort e d r el at e o nl y t o t h e s a m pl e s a s r e c ei v e d b y t h e l a b or at or y.

U N L E S S O T H E R WI S E S T A T E D o n S R N or Q CI R e p ort, A L L S A M P L E S W E R E R E C EI V E D I N A C C E P T A B L E C O N DI TI O N.

A n al yti c al r e s ult s i n r e p ort s i d e ntifi e d a s “ Pr eli mi n ar y R e p ort ” ar e c o n si d er e d a ut h ori z e d f or u s e.

Q u alifi er s

Q u alifi er D e s cri pti o n

D et e cti o n Li mit A dj u st e d d u e t o s a m pl e m atri x eff e ct s ( e. g. c h e mi c al i nt erf er e n c e, 

c ol o ur, t ur bi dit y).

D L M
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A n al yti c al R e s ult s

----2 0- D U P 12 0- M W 32 0- M W 22 0- M W 1Cli e nt s a m pl e I DS u b- M atri x : W at er

 (M atri x : W at er)

----1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

--------V A 2 0 C 3 6 9 8- 0 0 4V A 2 0 C 3 6 9 8- 0 0 3V A 2 0 C 3 6 9 8- 0 0 2V A 2 0 C 3 6 9 8- 0 0 1U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult R e s ult ----

P h y si c al T e st s

7. 3 2 ----p H u nit s0. 1 0----p H ------------E 1 0 8
                         

8 7 3 0 0 3 5 4 0 0 0µ g/ L6 0 0----h ar d n e s s ( a s C a C O 3), di s s ol v e d ----3 5 9 0 0 09 2 9 0 0E C 1 0 0
                         

A ni o n s a n d N utri e nt s

6 4. 5 7. 4 0m g/ L0. 5 01 6 8 8 7- 0 0- 6 ----7. 4 24 1. 4E 2 3 5. Clc hl ori d e
                         

N o n- C hl ori n at e d P h e n oli c s

< 0. 2 0 ----µ g/ L0. 2 01 0 5- 6 7- 9 ------------E 6 5 1 Adi m et h yl p h e n ol, 2, 4-
                         

< 0. 5 0 ----µ g/ L0. 5 09 5- 4 8- 7 ------------E 6 5 1 Am et h yl p h e n ol, 2-
                         

< 0. 2 0 ----µ g/ L0. 2 01 0 8- 3 9- 4 ------------E 6 5 1 Am et h yl p h e n ol, 3-
                         

< 0. 2 0 ----µ g/ L0. 2 01 0 6- 4 4- 5 ------------E 6 5 1 Am et h yl p h e n ol, 4-
                         

< 0. 2 0 ----µ g/ L0. 2 01 0 8- 9 5- 2 ------------E 6 5 1 Ap h e n ol
                         

Di s s ol v e d M et al s

5. 1 6. 7µ g/ L1. 07 4 2 9- 9 0- 5 ----7. 23 5. 4E 4 2 1al u mi n u m, di s s ol v e d
                         

< 0. 1 0 0. 1 5µ g/ L0. 1 07 4 4 0- 3 6- 0 ----0. 1 50. 1 2E 4 2 1a nti m o n y, di s s ol v e d
                         

2. 4 3 9. 9 9µ g/ L0. 1 07 4 4 0- 3 8- 2 ----1 0. 11 1. 2E 4 2 1ar s e ni c, di s s ol v e d
                         

9 4. 1 3 1 0µ g/ L0. 1 07 4 4 0- 3 9- 3 ----2 9 66 6. 4E 4 2 1b ari u m, di s s ol v e d
                         

< 0. 1 0 0 < 0. 1 0 0µ g/ L0. 1 0 07 4 4 0- 4 1- 7 ----< 0. 1 0 0< 0. 1 0 0E 4 2 1b er ylli u m, di s s ol v e d
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ L0. 0 5 07 4 4 0- 6 9- 9 ----< 0. 0 5 0< 0. 0 5 0E 4 2 1bi s m ut h, di s s ol v e d
                         

5 1 6 5µ g/ L1 07 4 4 0- 4 2- 8 ----6 43 9E 4 2 1b or o n, di s s ol v e d
                         

< 0. 0 0 5 0 0. 0 1 3 3µ g/ L0. 0 0 5 07 4 4 0- 4 3- 9 ----0. 0 1 5 8< 0. 0 1 5 0E 4 2 1c a d mi u m, di s s ol v e d
     D L M                

2 3 4 0 0 1 0 8 0 0 0µ g/ L5 07 4 4 0- 7 0- 2 ----1 1 1 0 0 02 6 5 0 0E 4 2 1c al ci u m, di s s ol v e d
                         

0. 0 1 5 0. 0 2 0µ g/ L0. 0 1 07 4 4 0- 4 6- 2 ----0. 0 2 1< 0. 0 1 0E 4 2 1c e si u m, di s s ol v e d
                         

0. 1 4 0. 5 6µ g/ L0. 1 07 4 4 0- 4 7- 3 ----0. 6 11. 0 3E 4 2 1. Cr- Lc hr o mi u m, di s s ol v e d
                         

1. 8 2 6. 7 7µ g/ L0. 1 07 4 4 0- 4 8- 4 ----6. 7 70. 7 2E 4 2 1c o b alt, di s s ol v e d
                         

0. 6 8 < 0. 2 0µ g/ L0. 2 07 4 4 0- 5 0- 8 ----< 0. 2 00. 4 7E 4 2 1c o p p er, di s s ol v e d
                         

3 3 4 0 3 4 9 0 0µ g/ L1 07 4 3 9- 8 9- 6 ----3 5 2 0 02 5 0 0E 4 2 1ir o n, di s s ol v e d
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ L0. 0 5 07 4 3 9- 9 2- 1 ----< 0. 0 5 0< 0. 0 5 0E 4 2 1l e a d, di s s ol v e d
                         

1. 8 7. 7µ g/ L1. 07 4 3 9- 9 3- 2 ----7. 71. 7E 4 2 1lit hi u m, di s s ol v e d
                         

7 0 1 0 2 0 5 0 0µ g/ L5. 07 4 3 9- 9 5- 4 ----1 9 8 0 06 4 9 0E 4 2 1m a g n e si u m, di s s ol v e d
                         

1 6 9 0 4 7 8 0µ g/ L0. 1 07 4 3 9- 9 6- 5 ----4 6 8 08 7 7E 4 2 1m a n g a n e s e, di s s ol v e d
                         

< 0. 0 0 5 0 < 0. 0 0 5 0µ g/ L0. 0 0 5 07 4 3 9- 9 7- 6 ----< 0. 0 0 5 0< 0. 0 0 5 0E 5 0 9m er c ur y, di s s ol v e d
                         

1. 3 8 4. 2 0µ g/ L0. 0 5 07 4 3 9- 9 8- 7 ----4. 2 82 3. 4E 4 2 1m ol y b d e n u m, di s s ol v e d
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A n al yti c al R e s ult s

----2 0- D U P 12 0- M W 32 0- M W 22 0- M W 1Cli e nt s a m pl e I DS u b- M atri x : W at er

 (M atri x : W at er)

----1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

--------V A 2 0 C 3 6 9 8- 0 0 4V A 2 0 C 3 6 9 8- 0 0 3V A 2 0 C 3 6 9 8- 0 0 2V A 2 0 C 3 6 9 8- 0 0 1U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult R e s ult ----

Di s s ol v e d M et al s

2. 8 2 5. 4 5µ g/ L0. 5 07 4 4 0- 0 2- 0 ----5. 3 61. 6 3E 4 2 1ni c k el, di s s ol v e d
                         

9 4 7 0µ g/ L5 07 7 2 3- 1 4- 0 ----5 41 6 4E 4 2 1p h o s p h or u s, di s s ol v e d
                         

3 6 4 0 5 7 6 0µ g/ L5 07 4 4 0- 0 9- 7 ----5 7 3 03 0 8 0E 4 2 1p ot a s si u m, di s s ol v e d
                         

3. 2 1 4. 6 7µ g/ L0. 2 07 4 4 0- 1 7- 7 ----4. 9 11. 8 4E 4 2 1r u bi di u m, di s s ol v e d
                         

< 0. 0 5 0 0. 4 6 3µ g/ L0. 0 5 07 7 8 2- 4 9- 2 ----0. 4 6 00. 1 7 5E 4 2 1s el e ni u m, di s s ol v e d
                         

1 2 6 0 0 1 5 0 0 0µ g/ L5 07 4 4 0- 2 1- 3 ----1 4 6 0 09 6 3 0E 4 2 1sili c o n, di s s ol v e d
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 07 4 4 0- 2 2- 4 ----< 0. 0 1 0< 0. 0 1 0E 4 2 1sil v er, di s s ol v e d
                         

9 7 1 0 0 4 2 0 0 0µ g/ L5 01 7 3 4 1- 2 5- 2 ----4 1 0 0 01 0 2 0 0 0E 4 2 1s o di u m, di s s ol v e d
                         

1 5 6 5 1 0µ g/ L0. 2 07 4 4 0- 2 4- 6 ----5 2 81 2 2E 4 2 1str o nti u m, di s s ol v e d
                         

< 5 0 0 1 3 2 0 0µ g/ L5 0 07 7 0 4- 3 4- 9 ----1 3 0 0 07 0 9 0E 4 2 1s ulf ur, di s s ol v e d
                         

< 0. 2 0 < 0. 2 0µ g/ L0. 2 01 3 4 9 4- 8 0- 9 ----< 0. 2 0< 0. 2 0E 4 2 1t ell uri u m, di s s ol v e d
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 07 4 4 0- 2 8- 0 ----< 0. 0 1 0< 0. 0 1 0E 4 2 1t h alli u m, di s s ol v e d
                         

< 0. 1 0 < 0. 1 0µ g/ L0. 1 07 4 4 0- 2 9- 1 ----< 0. 1 0< 0. 1 0E 4 2 1t h ori u m, di s s ol v e d
                         

0. 1 1 < 0. 1 0µ g/ L0. 1 07 4 4 0- 3 1- 5 ----0. 1 00. 1 4E 4 2 1ti n, di s s ol v e d
                         

< 0. 3 0 0. 5 8µ g/ L0. 3 07 4 4 0- 3 2- 6 ----0. 5 23. 0 6E 4 2 1tit a ni u m, di s s ol v e d
                         

< 0. 1 0 < 0. 1 0µ g/ L0. 1 07 4 4 0- 3 3- 7 ----< 0. 1 0< 0. 1 0E 4 2 1t u n g st e n, di s s ol v e d
                         

0. 1 4 4 1. 0 8µ g/ L0. 0 1 07 4 4 0- 6 1- 1 ----1. 0 70. 2 8 0E 4 2 1ur a ni u m, di s s ol v e d
                         

0. 5 4 0. 8 4µ g/ L0. 5 07 4 4 0- 6 2- 2 ----0. 8 24. 0 9E 4 2 1v a n a di u m, di s s ol v e d
                         

1. 9 3. 6µ g/ L1. 07 4 4 0- 6 6- 6 ----3. 81. 3E 4 2 1zi n c, di s s ol v e d
                         

< 0. 2 0 0. 4 7µ g/ L0. 2 07 4 4 0- 6 7- 7 ----0. 4 51. 5 8E 4 2 1zir c o ni u m, di s s ol v e d
                         

Fi el d Fi el d------di s s ol v e d m er c ur y filtr ati o n l o c ati o n ----Fi el dFi el dE P 5 0 9
                         

Fi el d Fi el d------di s s ol v e d m et al s filtr ati o n l o c ati o n ----Fi el dFi el dE P 4 2 1
                         

V ol atil e Or g a ni c C o m p o u n d s

---- < 0. 5 0µ g/ L0. 5 01 0 8- 9 0- 7 ----< 0. 5 0< 0. 5 0E 6 1 1 Cc hl or o b e n z e n e
                         

< 1. 0 0 ----µ g/ L1. 0 01 0 8- 9 0- 7 ------------E 6 1 1 Cc hl or o b e n z e n e
                         

< 0. 5 0 < 0. 5 0µ g/ L0. 5 07 4- 8 7- 3 ----< 0. 5 0< 0. 5 0E 6 1 1 Cc hl or o m et h a n e
                         

< 0. 5 0 < 0. 5 0µ g/ L0. 5 09 5- 5 0- 1 ----< 0. 5 0< 0. 5 0E 6 1 1 Cdi c hl or o b e n z e n e, 1, 2-
                         

---- < 0. 5 0µ g/ L0. 5 05 4 1- 7 3- 1 ----< 0. 5 0< 0. 5 0E 6 1 1 Cdi c hl or o b e n z e n e, 1, 3-
                         

< 1. 0 0 ----µ g/ L1. 0 05 4 1- 7 3- 1 ------------E 6 1 1 Cdi c hl or o b e n z e n e, 1, 3-
                         

---- < 0. 5 0µ g/ L0. 5 01 0 6- 4 6- 7 ----< 0. 5 0< 0. 5 0E 6 1 1 Cdi c hl or o b e n z e n e, 1, 4-
                         

< 1. 0 0 ----µ g/ L1. 0 01 0 6- 4 6- 7 ------------E 6 1 1 Cdi c hl or o b e n z e n e, 1, 4-
                         

---- < 0. 5 0µ g/ L0. 5 07 8- 8 7- 5 ----< 0. 5 0< 0. 5 0E 6 1 1 Cdi c hl or o pr o p a n e, 1, 2-
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----1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

--------V A 2 0 C 3 6 9 8- 0 0 4V A 2 0 C 3 6 9 8- 0 0 3V A 2 0 C 3 6 9 8- 0 0 2V A 2 0 C 3 6 9 8- 0 0 1U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult R e s ult ----

V ol atil e Or g a ni c C o m p o u n d s

< 1. 0 0 ----µ g/ L1. 0 07 8- 8 7- 5 ------------E 6 1 1 Cdi c hl or o pr o p a n e, 1, 2-
                         

---- < 0. 7 5µ g/ L0. 7 55 4 2- 7 5- 6 ----< 0. 7 5< 0. 7 5E 6 1 1 Cdi c hl or o pr o p yl e n e, ci s +tr a n s- 1, 3-
                         

< 1. 0 0 ----µ g/ L1. 0 05 4 2- 7 5- 6 ------------E 6 1 1 Cdi c hl or o pr o p yl e n e, ci s +tr a n s- 1, 3-
                         

< 0. 5 0 < 0. 5 0µ g/ L0. 5 01 0 0 6 1- 0 1- 5 ----< 0. 5 0< 0. 5 0E 6 1 1 Cdi c hl or o pr o p yl e n e, ci s- 1, 3-
                         

---- < 0. 5 0µ g/ L0. 5 06 3 0- 2 0- 6 ----< 0. 5 0< 0. 5 0E 6 1 1 Ct etr a c hl or o et h a n e, 1, 1, 1, 2-
                         

< 1. 0 0 ----µ g/ L1. 0 06 3 0- 2 0- 6 ------------E 6 1 1 Ct etr a c hl or o et h a n e, 1, 1, 1, 2-
                         

< 0. 2 0 < 0. 2 0µ g/ L0. 2 07 9- 3 4- 5 ----< 0. 2 0< 0. 2 0E 6 1 1 Ct etr a c hl or o et h a n e, 1, 1, 2, 2-
                         

< 0. 5 0 < 0. 5 0µ g/ L0. 5 07 9- 0 0- 5 ----< 0. 5 0< 0. 5 0E 6 1 1 Ctri c hl or o et h a n e, 1, 1, 2-
                         

---- < 0. 5 0µ g/ L0. 5 07 5- 6 9- 4 ----< 0. 5 0< 0. 5 0E 6 1 1 Ctri c hl or ofl u or o m et h a n e
                         

< 1. 0 0 ----µ g/ L1. 0 07 5- 6 9- 4 ------------E 6 1 1 Ctri c hl or ofl u or o m et h a n e
                         

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g]

< 0. 5 0 < 0. 5 0µ g/ L0. 5 05 6- 2 3- 5 ----< 0. 5 0< 0. 5 0E 6 1 1 Cc ar b o n t etr a c hl ori d e
                         

---- < 0. 5 0µ g/ L0. 5 07 5- 0 0- 3 ----< 0. 5 0< 0. 5 0E 6 1 1 Cc hl or o et h a n e
                         

< 1. 0 0 ----µ g/ L1. 0 07 5- 0 0- 3 ------------E 6 1 1 Cc hl or o et h a n e
                         

---- < 0. 5 0µ g/ L0. 5 07 5- 3 4- 3 ----< 0. 5 0< 0. 5 0E 6 1 1 Cdi c hl or o et h a n e, 1, 1-
                         

< 1. 0 0 ----µ g/ L1. 0 07 5- 3 4- 3 ------------E 6 1 1 Cdi c hl or o et h a n e, 1, 1-
                         

---- < 0. 5 0µ g/ L0. 5 01 0 7- 0 6- 2 ----< 0. 5 0< 0. 5 0E 6 1 1 Cdi c hl or o et h a n e, 1, 2-
                         

< 1. 0 0 ----µ g/ L1. 0 01 0 7- 0 6- 2 ------------E 6 1 1 Cdi c hl or o et h a n e, 1, 2-
                         

---- < 0. 5 0µ g/ L0. 5 07 5- 3 5- 4 ----< 0. 5 0< 0. 5 0E 6 1 1 Cdi c hl or o et h yl e n e, 1, 1-
                         

< 1. 0 0 ----µ g/ L1. 0 07 5- 3 5- 4 ------------E 6 1 1 Cdi c hl or o et h yl e n e, 1, 1-
                         

< 0. 5 0 < 0. 5 0µ g/ L0. 5 01 5 6- 5 9- 4 ----< 0. 5 0< 0. 5 0E 6 1 1 Cdi c hl or o et h yl e n e, ci s- 1, 2-
                         

---- < 0. 5 0µ g/ L0. 5 01 5 6- 6 0- 5 ----< 0. 5 0< 0. 5 0E 6 1 1 Cdi c hl or o et h yl e n e, tr a n s- 1, 2-
                         

< 1. 0 0 ----µ g/ L1. 0 01 5 6- 6 0- 5 ------------E 6 1 1 Cdi c hl or o et h yl e n e, tr a n s- 1, 2-
                         

---- < 0. 5 0µ g/ L0. 5 07 5- 0 9- 2 ----< 0. 5 0< 0. 5 0E 6 1 1 Cdi c hl or o m et h a n e
                         

< 5. 0 0 ----µ g/ L5. 0 07 5- 0 9- 2 ------------E 6 1 1 Cdi c hl or o m et h a n e
                         

< 0. 5 0 < 0. 5 0µ g/ L0. 5 01 0 0 6 1- 0 2- 6 ----< 0. 5 0< 0. 5 0E 6 1 1 Cdi c hl or o pr o p yl e n e, tr a n s- 1, 3-
                         

---- < 0. 5 0µ g/ L0. 5 01 2 7- 1 8- 4 ----< 0. 5 0< 0. 5 0E 6 1 1 Ct etr a c hl or o et h yl e n e
                         

< 1. 0 0 ----µ g/ L1. 0 01 2 7- 1 8- 4 ------------E 6 1 1 Ct etr a c hl or o et h yl e n e
                         

< 0. 5 0 < 0. 5 0µ g/ L0. 5 07 1- 5 5- 6 ----< 0. 5 0< 0. 5 0E 6 1 1 Ctri c hl or o et h a n e, 1, 1, 1-
                         

---- < 0. 5 0µ g/ L0. 5 07 9- 0 1- 6 ----< 0. 5 0< 0. 5 0E 6 1 1 Ctri c hl or o et h yl e n e
                         

< 1. 0 0 ----µ g/ L1. 0 07 9- 0 1- 6 ------------E 6 1 1 Ctri c hl or o et h yl e n e
                         

< 0. 4 0 < 0. 4 0µ g/ L0. 4 07 5- 0 1- 4 ----< 0. 4 0< 0. 4 0E 6 1 1 Cvi n yl c hl ori d e
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----1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

--------V A 2 0 C 3 6 9 8- 0 0 4V A 2 0 C 3 6 9 8- 0 0 3V A 2 0 C 3 6 9 8- 0 0 2V A 2 0 C 3 6 9 8- 0 0 1U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult R e s ult ----

V ol atil e Or g a ni c C o m p o u n d s [ F u el s]

< 0. 5 0 < 0. 5 0µ g/ L0. 5 07 1- 4 3- 2 ----< 0. 5 0< 0. 5 0E 6 1 1 Cb e n z e n e
                         

< 0. 5 0 < 0. 5 0µ g/ L0. 5 01 0 0- 4 1- 4 ----< 0. 5 0< 0. 5 0E 6 1 1 Cet h yl b e n z e n e
                         

< 0. 5 0 < 0. 5 0µ g/ L0. 5 01 6 3 4- 0 4- 4 ----< 0. 5 0< 0. 5 0E 6 1 1 Cm et h yl-t ert- b ut yl et h er [ M T B E]
                         

< 0. 5 0 < 0. 5 0µ g/ L0. 5 01 0 0- 4 2- 5 ----< 0. 5 0< 0. 5 0E 6 1 1 Cst yr e n e
                         

< 0. 4 0 < 0. 4 0µ g/ L0. 4 01 0 8- 8 8- 3 ----< 0. 4 0< 0. 4 0E 6 1 1 Ct ol u e n e
                         

< 0. 5 0 < 0. 5 0µ g/ L0. 5 01 7 9 6 0 1- 2 3- 1 ----< 0. 5 0< 0. 5 0E 6 1 1 Cx yl e n e, m + p-
                         

< 0. 5 0 < 0. 5 0µ g/ L0. 5 09 5- 4 7- 6 ----< 0. 5 0< 0. 5 0E 6 1 1 Cx yl e n e, o-
                         

< 0. 7 5 < 0. 7 5µ g/ L0. 7 51 3 3 0- 2 0- 7 ----< 0. 7 5< 0. 7 5E 6 1 1 Cx yl e n e s, t ot al
                         

V ol atil e Or g a ni c C o m p o u n d s S urr o g at e s

9 5. 5 8 9. 7%0. 5 04 6 0- 0 0- 4 ----9 5. 49 8. 3E 6 1 1 Cbr o m ofl u or o b e n z e n e, 4-
                         

1 0 6 1 1 0%0. 5 05 4 0- 3 6- 3 ----1 0 21 1 1E 6 1 1 Cdifl u or o b e n z e n e, 1, 4-
                         

H y dr o c ar b o n s

< 2 5 0 < 2 5 0µ g/ L2 5 0---- ----< 2 5 0< 2 5 0E 6 0 1 AE P H ( C 1 0- C 1 9)
                         

< 2 5 0 < 2 5 0µ g/ L2 5 0---- ----< 2 5 0< 2 5 0E 6 0 1 AE P H ( C 1 9- C 3 2)
                         

< 3 0 0 ----µ g/ L3 0 0----F 2 ( C 1 0- C 1 6) ------------E 6 0 1
                         

< 3 0 0 ----µ g/ L3 0 0----F 3 ( C 1 6- C 3 4) ------------E 6 0 1
                         

< 3 0 0 ----µ g/ L3 0 0----F 4 ( C 3 4- C 5 0) ------------E 6 0 1
                         

< 2 5 0 < 2 5 0µ g/ L2 5 0---- ----< 2 5 0< 2 5 0E C 6 0 0 AH E P H w
                         

< 2 5 0 < 2 5 0µ g/ L2 5 0---- ----< 2 5 0< 2 5 0E C 6 0 0 AL E P H w
                         

< 1 0 0 < 1 0 0µ g/ L1 0 0---- ----< 1 0 0< 1 0 0E 5 8 1. V H + F 1V H w ( C 6- C 1 0)
                         

< 1 0 0 ----µ g/ L1 0 0---- ------------E 5 8 1. V H + F 1F 1 ( C 6- C 1 0)
                         

< 1 0 0 ----µ g/ L1 0 0---- ------------E C 5 8 0F 1- B T E X
                         

< 1 0 0 < 1 0 0µ g/ L1 0 0----V P H w ----< 1 0 0< 1 0 0E C 5 8 0 A
                         

H y dr o c ar b o n s S urr o g at e s

8 8. 0 8 1. 5%5 03 9 2- 8 3- 6 ----9 3. 89 2. 0E 6 0 1 Abr o m o b e n z otrifl u ori d e, 2- ( E P H s urr)
                         

8 1. 8 ----%5 03 9 2- 8 3- 6 ------------E 6 0 1br o m o b e n z otrifl u ori d e, 2- ( F 2- F 4 s urr)
                         

7 9. 2 7 2. 5%1. 09 7- 7 5- 0 ----7 5. 37 5. 3E 5 8 1. V H + F 1di c hl or ot ol u e n e, 3, 4-
                         

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s

< 0. 0 1 0 0. 0 2 3µ g/ L0. 0 1 08 3- 3 2- 9 ----0. 0 2 1< 0. 0 1 0E 6 4 1 Ba c e n a p ht h e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 02 0 8- 9 6- 8 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Ba c e n a p ht h yl e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 02 6 0- 9 4- 6 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Ba cri di n e
                         

< 0. 0 1 0 0. 0 1 0µ g/ L0. 0 1 01 2 0- 1 2- 7 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Ba nt hr a c e n e
                         



7  of  9:P a g e

W or k Or d er :

:Cli e nt

V A 2 0 C 3 6 9 8

----:Pr oj e ct

W S P C a n a d a Gr o u p Li mit e d

A n al yti c al R e s ult s

----2 0- D U P 12 0- M W 32 0- M W 22 0- M W 1Cli e nt s a m pl e I DS u b- M atri x : W at er

 (M atri x : W at er)

----1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e

--------V A 2 0 C 3 6 9 8- 0 0 4V A 2 0 C 3 6 9 8- 0 0 3V A 2 0 C 3 6 9 8- 0 0 2V A 2 0 C 3 6 9 8- 0 0 1U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult R e s ult ----

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s

< 0. 0 5 0 < 0. 0 5 0µ g/ L0. 0 5 08 4- 6 5- 1 ----< 0. 0 5 0< 0. 0 5 0E 6 4 1 Ba nt hr a q ui n o n e, 9, 1 0-
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 05 6- 5 5- 3 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bb e n z( a) a nt hr a c e n e
                         

< 0. 0 0 5 0 < 0. 0 0 5 0µ g/ L0. 0 0 5 05 0- 3 2- 8 ----< 0. 0 0 5 0< 0. 0 0 5 0E 6 4 1 Bb e n z o( a) p yr e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 0----b e n z o( b +j)fl u or a nt h e n e ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 B
                         

< 0. 0 1 5 < 0. 0 1 5µ g/ L0. 0 1 5---- ----< 0. 0 1 5< 0. 0 1 5E 6 4 1 Bb e n z o( b +j + k)fl u or a nt h e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 01 9 2- 9 7- 2 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bb e n z o( e) p yr e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 01 9 1- 2 4- 2 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bb e n z o( g, h,i) p er yl e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 02 0 7- 0 8- 9 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bb e n z o( k)fl u or a nt h e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 09 1- 5 8- 7 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bc hl or o n a p ht h al e n e, 2-
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 02 1 8- 0 1- 9 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bc hr y s e n e
                         

< 0. 0 0 5 0 < 0. 0 0 5 0µ g/ L0. 0 0 5 05 3- 7 0- 3 ----< 0. 0 0 5 0< 0. 0 0 5 0E 6 4 1 Bdi b e n z( a, h) a nt hr a c e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 05 7- 9 7- 6 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bdi m et h yl b e n z( a) a nt hr a c e n e, 7, 1 2-
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 02 0 6- 4 4- 0 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bfl u or a nt h e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 08 6- 7 3- 7 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bfl u or e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 01 9 3- 3 9- 5 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bi n d e n o( 1, 2, 3- c, d) p yr e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 05 6- 4 9- 5 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bm et h yl c h ol a nt hr e n e, 3-
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 09 0- 1 2- 0 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bm et h yl n a p ht h al e n e, 1-
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 09 1- 5 7- 6 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bm et h yl n a p ht h al e n e, 2-
                         

< 0. 0 1 5 < 0. 0 1 5µ g/ L0. 0 1 5---- ----< 0. 0 1 5< 0. 0 1 5E 6 4 1 Bm et h yl n a p ht h al e n e s, 1 + 2-
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ L0. 0 5 09 1- 2 0- 3 ----< 0. 0 5 0< 0. 0 5 0E 6 4 1 Bn a p ht h al e n e
                         

< 0. 1 0 < 0. 1 0µ g/ L0. 1 05 7 8 3 5- 9 2- 4 ----< 0. 1 0< 0. 1 0E 6 4 1 Bnitr o p yr e n e, 4-
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 01 9 8- 5 5- 0 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bp er yl e n e
                         

< 0. 0 2 0 < 0. 0 2 0µ g/ L0. 0 2 08 5- 0 1- 8 ----< 0. 0 2 0< 0. 0 2 0E 6 4 1 Bp h e n a nt hr e n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ L0. 0 1 01 2 9- 0 0- 0 ----< 0. 0 1 0< 0. 0 1 0E 6 4 1 Bp yr e n e
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ L0. 0 5 06 0 2 7- 0 2- 7 ----< 0. 0 5 0< 0. 0 5 0E 6 4 1 Bq ui n oli n e
                         

< 0. 0 0 7 5 < 0. 0 0 7 5µ g/ L0. 0 0 7 5---- ----< 0. 0 0 7 5< 0. 0 0 7 5E 6 4 1 BB( a) P t ot al p ot e n c y e q ui v al e nt s [ B( a) P T P E]
                         

< 0. 0 3 0 < 0. 0 3 0µ g/ L0. 0 3 0----P A H s, hi g h m ol e c ul ar w ei g ht ( B C A W Q) ----< 0. 0 3 0< 0. 0 3 0E 6 4 1 B
                         

< 0. 0 6 0 < 0. 0 6 0µ g/ L0. 0 6 0----P A H s, l o w m ol e c ul ar w ei g ht ( B C A W Q) ----< 0. 0 6 0< 0. 0 6 0E 6 4 1 B
                         

< 0. 0 6 5 < 0. 0 6 5µ g/ L0. 0 6 5----P A H s, t ot al ( E P A 1 6) ----< 0. 0 6 5< 0. 0 6 5E 6 4 1 B
                         

< 0. 0 4 0 < 0. 0 4 0µ g/ L0. 0 4 0----P A H s, t ot al ( P 2 M M P) ----< 0. 0 4 0< 0. 0 4 0E 6 4 1 B
                         

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s S urr o g at e s

1 1 3 1 0 0%0. 0 1 03 4 7 4 9- 7 5- 2 ----1 0 27 2. 9E 6 4 1 Ba cri di n e- d 9
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----1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 1 7- D e c- 2 0 2 0 Cli e nt s a m pli n g d at e / ti m e
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P ol y c y cli c Ar o m ati c H y dr o c ar b o n s S urr o g at e s

1 1 8 1 0 9%0. 0 1 01 7 1 9- 0 3- 5 ----9 4. 38 9. 4E 6 4 1 Bc hr y s e n e- d 1 2
                         

9 7. 6 8 4. 1%0. 0 1 01 1 4 6- 6 5- 2 ----9 3. 78 0. 4E 6 4 1 Bn a p ht h al e n e- d 8
                         

1 1 2 1 0 2%0. 0 1 01 5 1 7- 2 2- 2 ----1 1 09 8. 1E 6 4 1 Bp h e n a nt hr e n e- d 1 0
                         

V ol atil e Or g a ni c C o m p o u n d s [ T H M s]

---- < 0. 5 0µ g/ L0. 5 07 5- 2 7- 4 ----< 0. 5 0< 0. 5 0E 6 1 1 Cbr o m o di c hl or o m et h a n e
                         

< 1. 0 0 ----µ g/ L1. 0 07 5- 2 7- 4 ------------E 6 1 1 Cbr o m o di c hl or o m et h a n e
                         

---- < 0. 5 0µ g/ L0. 5 07 5- 2 5- 2 ----< 0. 5 0< 0. 5 0E 6 1 1 Cbr o m of or m
                         

< 1. 0 0 ----µ g/ L1. 0 07 5- 2 5- 2 ------------E 6 1 1 Cbr o m of or m
                         

---- < 0. 5 0µ g/ L0. 5 06 7- 6 6- 3 ----< 0. 5 0< 0. 5 0E 6 1 1 Cc hl or of or m
                         

< 1. 0 0 ----µ g/ L1. 0 06 7- 6 6- 3 ------------E 6 1 1 Cc hl or of or m
                         

---- < 0. 5 0µ g/ L0. 5 01 2 4- 4 8- 1 ----< 0. 5 0< 0. 5 0E 6 1 1 Cdi br o m o c hl or o m et h a n e
                         

< 1. 0 0 ----µ g/ L1. 0 01 2 4- 4 8- 1 ------------E 6 1 1 Cdi br o m o c hl or o m et h a n e
                         

P h e n oli c s

< 0. 0 5 0 ----µ g/ L0. 0 5 09 5- 5 7- 8 ------------E 6 5 1 Ac hl or o p h e n ol, 2-
                         

< 0. 0 5 0 ----µ g/ L0. 0 5 01 0 8- 4 3- 0 ------------E 6 5 1 Ac hl or o p h e n ol, 3-
                         

< 0. 0 5 0 ----µ g/ L0. 0 5 01 0 6- 4 8- 9 ------------E 6 5 1 Ac hl or o p h e n ol, 4-
                         

< 0. 0 5 0 ----µ g/ L0. 0 5 05 7 6- 2 4- 9 ------------E 6 5 1 Adi c hl or o p h e n ol, 2, 3-
                         

< 0. 0 5 0 ----µ g/ L0. 0 5 0---- ------------E 6 5 1 Adi c hl or o p h e n ol, 2, 4- + 2, 5-
                         

< 0. 0 5 0 ----µ g/ L0. 0 5 08 7- 6 5- 0 ------------E 6 5 1 Adi c hl or o p h e n ol, 2, 6-
                         

< 0. 0 5 0 ----µ g/ L0. 0 5 09 5- 7 7- 2 ------------E 6 5 1 Adi c hl or o p h e n ol, 3, 4-
                         

< 0. 0 5 0 ----µ g/ L0. 0 5 05 9 1- 3 5- 5 ------------E 6 5 1 Adi c hl or o p h e n ol, 3, 5-
                         

< 0. 1 0 ----µ g/ L0. 1 05 9- 5 0- 7 ------------E 6 5 1 Am et h yl p h e n ol, 4- c hl or o- 3-
                         

< 0. 1 0 ----µ g/ L0. 1 08 7- 8 6- 5 ------------E 6 5 1 Ap e nt a c hl or o p h e n ol [ P C P]
                         

< 0. 1 0 ----µ g/ L0. 1 04 9 0 1- 5 1- 3 ------------E 6 5 1 At etr a c hl or o p h e n ol, 2, 3, 4, 5-
                         

< 0. 1 0 ----µ g/ L0. 1 05 8- 9 0- 2 ------------E 6 5 1 At etr a c hl or o p h e n ol, 2, 3, 4, 6-
                         

< 0. 1 0 ----µ g/ L0. 1 09 3 5- 9 5- 5 ------------E 6 5 1 At etr a c hl or o p h e n ol, 2, 3, 5, 6-
                         

< 0. 1 0 ----µ g/ L0. 1 01 5 9 5 0- 6 6- 0 ------------E 6 5 1 Atri c hl or o p h e n ol, 2, 3, 4-
                         

< 0. 1 0 ----µ g/ L0. 1 09 3 3- 7 8- 8 ------------E 6 5 1 Atri c hl or o p h e n ol, 2, 3, 5-
                         

< 0. 1 0 ----µ g/ L0. 1 09 3 3- 7 5- 5 ------------E 6 5 1 Atri c hl or o p h e n ol, 2, 3, 6-
                         

< 0. 1 0 ----µ g/ L0. 1 09 5- 9 5- 4 ------------E 6 5 1 Atri c hl or o p h e n ol, 2, 4, 5-
                         

< 0. 1 0 ----µ g/ L0. 1 08 8- 0 6- 2 ------------E 6 5 1 Atri c hl or o p h e n ol, 2, 4, 6-
                         

< 0. 1 0 ----µ g/ L0. 1 06 0 9- 1 9- 8 ------------E 6 5 1 Atri c hl or o p h e n ol, 3, 4, 5-
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Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- M W 1 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 5 8 1. V H + F 1 1 4 

d a y s

2 d a y s 1 1 d a y s 0 d a y sü üü ü

H y dr o c ar b o n s : V H a n d F 1 b y H e a d s p a c e G C- FI D

Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- M W 2 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 5 8 1. V H + F 1 1 4 

d a y s

2 d a y s 1 1 d a y s 0 d a y sü üü ü

H y dr o c ar b o n s : V H a n d F 1 b y H e a d s p a c e G C- FI D

Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- M W 3 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 5 8 1. V H + F 1 1 4 

d a y s

2 d a y s 1 1 d a y s 0 d a y sü üü ü
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N o n- C hl ori n at e d P h e n oli c s : P h e n oli c s ( W e st er n C a n a d a Li st, N o Nitr o- P h e n ol s) b y G C- M S

A m b er gl a s s/ T efl o n li n e d c a p ( s o di u m bi s ulf at e)

2 0- M W 1 2 3- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 5 1 A ---- ---- ---- ----

P h e n oli c s : P h e n oli c s ( W e st er n C a n a d a Li st, N o Nitr o- P h e n ol s) b y G C- M S

A m b er gl a s s/ T efl o n li n e d c a p ( s o di u m bi s ulf at e)

2 0- M W 1 2 3- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 5 1 A 1 4 

d a y s

2 d a y s 4 0 d a y s 3 d a y sü üü ü

P h y si c al T e st s : p H b y M et er

H D P E

2 0- M W 1 2 1- D e c- 2 0 2 0----1 7- D e c- 2 0 2 0E 1 0 8 ---- ---- 0. 2 5 

hr s

1 0 8 hr s ûû

E H T R- F M

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s : P A H s ( B C S p e ci al Li st) b y H e x a n e L VI G C- M S

A m b er gl a s s/ T efl o n li n e d c a p ( s o di u m bi s ulf at e)

2 0- M W 1 2 2- D e c- 2 0 2 02 1- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 4 1 B 1 4 

d a y s

4 d a y s 4 0 d a y s 1 d a y sü üü ü

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s : P A H s ( B C S p e ci al Li st) b y H e x a n e L VI G C- M S

A m b er gl a s s/ T efl o n li n e d c a p ( s o di u m bi s ulf at e)

2 0- M W 2 2 2- D e c- 2 0 2 02 1- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 4 1 B 1 4 

d a y s

4 d a y s 4 0 d a y s 1 d a y sü üü ü

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s : P A H s ( B C S p e ci al Li st) b y H e x a n e L VI G C- M S

A m b er gl a s s/ T efl o n li n e d c a p ( s o di u m bi s ulf at e)

2 0- M W 3 2 2- D e c- 2 0 2 02 1- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 4 1 B 1 4 

d a y s

4 d a y s 4 0 d a y s 1 d a y sü üü ü

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s : P A H s ( B C S p e ci al Li st) b y H e x a n e L VI G C- M S

A m b er gl a s s/ T efl o n li n e d c a p ( s o di u m bi s ulf at e)

2 0- D U P 1 2 2- D e c- 2 0 2 02 2- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 4 1 B 1 4 

d a y s

5 d a y s 4 0 d a y s 0 d a y sü üü ü

V ol atil e Or g a ni c C o m p o u n d s : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- D U P 1 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- M W 1 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----
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V ol atil e Or g a ni c C o m p o u n d s : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- M W 3 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- D U P 1 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- M W 1 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- M W 2 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- M W 3 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ F u el s] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- D U P 1 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 1 1 C 1 4 

d a y s

2 d a y s 1 1 d a y s 0 d a y sü üü ü

V ol atil e Or g a ni c C o m p o u n d s [ F u el s] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- M W 1 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 1 1 C 1 4 

d a y s

2 d a y s 1 1 d a y s 0 d a y sü üü ü

V ol atil e Or g a ni c C o m p o u n d s [ F u el s] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S

Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- M W 2 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 1 1 C 1 4 

d a y s

2 d a y s 1 1 d a y s 0 d a y sü üü ü
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Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- D U P 1 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ T H M s] : V O C s ( B C Li st) b y H e a d s p a c e G C- M S
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Gl a s s vi al ( s o di u m bi s ulf at e)

2 0- M W 2 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----
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2 0- M W 3 1 9- D e c- 2 0 2 01 9- D e c- 2 0 2 01 7- D e c- 2 0 2 0E 6 1 1 C ---- ---- ---- ----

L e g e n d & Q u alifi er D efi niti o n s

E H T R- F M: E x c e e d e d A L S r e c o m m e n d e d h ol d ti m e pri or t o s a m pl e r e c ei pt. Fi el d M e a s ur e m e nt r e c o m m e n d e d

R e c. H T: A L S r e c o m m e n d e d h ol d ti m e ( s e e u nit s).
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T h e  f oll o wi n g r e p ort s u m m ari z e s t h e fr e q u e n c y of l a b or at or y Q C s a m pl e s a n al y z e d wit hi n t h e a n al yti c al b at c h e s (Q C  l ot s) i n w hi c h t h e s u b mitt e d s a m pl e s w er e pr o c e s s e d. T h e a ct u al fr e q u e n c y 

s h o ul d b e gr e at er t h a n or e q u al t o t h e e x p e ct e d fr e q u e n c y.

M atri x : W at er E v al u ati o n: û  = Q C fr e q u e n c y o ut si d e s p e cifi c ati o n ; ü  = Q C fr e q u e n c y wit hi n s p e cifi c ati o n.

Q u alit y C o ntr ol S a m pl e T y p e

E v al u ati o nA n al yti c al M et h o d s M et h o d

C o u ntQ u alit y C o ntr ol S a m pl e T y p e

Q C R e g ul ar A ct u al E x p e ct e d

Fr e q u e n c y ( %)

Q C L ot #

L a b or at or y D u pli c at e s ( D U P)

2 2 1 üüC hl ori d e i n W at er b y I C E 2 3 5. Cl 1 3 3 8 2 9 5. 09. 5

1 8 üüDi s s ol v e d C hr o mi u m i n W at er b y C R C I C P M S ( L o w L e v el) E 4 2 1. Cr- L 1 3 3 4 7 0 5. 01 2. 5

1 1 0 üüDi s s ol v e d M er c ur y i n W at er b y C V A A S E 5 0 9 1 3 4 4 5 6 5. 01 0. 0

1 2 0 üüDi s s ol v e d M et al s i n W at er b y C R C I C P M S E 4 2 1 1 3 3 4 6 9 5. 05. 0

1 8 üüp H b y M et er E 1 0 8 1 3 3 8 2 6 5. 01 2. 5

1 1 2 üüV H a n d F 1 b y H e a d s p a c e G C- FI D E 5 8 1. V H + F 1 1 3 3 5 2 3 5. 08. 3

1 1 2 üüV O C s ( B C Li st) b y H e a d s p a c e G C- M S E 6 1 1 C 1 3 3 5 2 4 5. 08. 3

L a b or at or y C o ntr ol S a m pl e s ( L C S)

2 2 7 üüB C P H C - E P H b y G C- FI D E 6 0 1 A 1 3 3 7 8 9 5. 07. 4

1 1 üüC C M E P H C - F 2- F 4 b y G C- FI D E 6 0 1 1 3 3 7 9 1 5. 01 0 0. 0

2 2 1 üüC hl ori d e i n W at er b y I C E 2 3 5. Cl 1 3 3 8 2 9 5. 09. 5

1 8 üüDi s s ol v e d C hr o mi u m i n W at er b y C R C I C P M S ( L o w L e v el) E 4 2 1. Cr- L 1 3 3 4 7 0 5. 01 2. 5

1 1 0 üüDi s s ol v e d M er c ur y i n W at er b y C V A A S E 5 0 9 1 3 4 4 5 6 5. 01 0. 0

1 2 0 üüDi s s ol v e d M et al s i n W at er b y C R C I C P M S E 4 2 1 1 3 3 4 6 9 5. 05. 0

2 9 üüP A H s ( B C S p e ci al Li st) b y H e x a n e L VI G C- M S E 6 4 1 B 1 3 3 7 9 0 5. 02 2. 2

1 8 üüp H b y M et er E 1 0 8 1 3 3 8 2 6 5. 01 2. 5

1 1 0 üüP h e n oli c s ( W e st er n C a n a d a Li st, N o Nitr o- P h e n ol s) b y G C- M S E 6 5 1 A 1 3 3 4 0 7 5. 01 0. 0

1 1 2 üüV H a n d F 1 b y H e a d s p a c e G C- FI D E 5 8 1. V H + F 1 1 3 3 5 2 3 5. 08. 3

1 1 2 üüV O C s ( B C Li st) b y H e a d s p a c e G C- M S E 6 1 1 C 1 3 3 5 2 4 5. 08. 3

M et h o d Bl a n k s ( M B)

2 2 7 üüB C P H C - E P H b y G C- FI D E 6 0 1 A 1 3 3 7 8 9 5. 07. 4

1 1 üüC C M E P H C - F 2- F 4 b y G C- FI D E 6 0 1 1 3 3 7 9 1 5. 01 0 0. 0

2 2 1 üüC hl ori d e i n W at er b y I C E 2 3 5. Cl 1 3 3 8 2 9 5. 09. 5

1 8 üüDi s s ol v e d C hr o mi u m i n W at er b y C R C I C P M S ( L o w L e v el) E 4 2 1. Cr- L 1 3 3 4 7 0 5. 01 2. 5

1 1 0 üüDi s s ol v e d M er c ur y i n W at er b y C V A A S E 5 0 9 1 3 4 4 5 6 5. 01 0. 0

1 2 0 üüDi s s ol v e d M et al s i n W at er b y C R C I C P M S E 4 2 1 1 3 3 4 6 9 5. 05. 0

2 9 üüP A H s ( B C S p e ci al Li st) b y H e x a n e L VI G C- M S E 6 4 1 B 1 3 3 7 9 0 5. 02 2. 2

1 1 0 üüP h e n oli c s ( W e st er n C a n a d a Li st, N o Nitr o- P h e n ol s) b y G C- M S E 6 5 1 A 1 3 3 4 0 7 5. 01 0. 0

1 1 2 üüV H a n d F 1 b y H e a d s p a c e G C- FI D E 5 8 1. V H + F 1 1 3 3 5 2 3 5. 08. 3

1 1 2 üüV O C s ( B C Li st) b y H e a d s p a c e G C- M S E 6 1 1 C 1 3 3 5 2 4 5. 08. 3

M atri x S pi k e s ( M S)

2 2 1 üüC hl ori d e i n W at er b y I C E 2 3 5. Cl 1 3 3 8 2 9 5. 09. 5

1 8 üüDi s s ol v e d C hr o mi u m i n W at er b y C R C I C P M S ( L o w L e v el) E 4 2 1. Cr- L 1 3 3 4 7 0 5. 01 2. 5

1 1 0 üüDi s s ol v e d M er c ur y i n W at er b y C V A A S E 5 0 9 1 3 4 4 5 6 5. 01 0. 0

1 2 0 üüDi s s ol v e d M et al s i n W at er b y C R C I C P M S E 4 2 1 1 3 3 4 6 9 5. 05. 0

1 1 2 üüV H a n d F 1 b y H e a d s p a c e G C- FI D E 5 8 1. V H + F 1 1 3 3 5 2 3 5. 08. 3

1 1 2 üüV O C s ( B C Li st) b y H e a d s p a c e G C- M S E 6 1 1 C 1 3 3 5 2 4 5. 08. 3
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M et h o d ol o g y R ef er e n c e s a n d S u m m ari e s
T h e  a n al yti c al m et h o d s u s e d b y A L S ar e d e v el o p e d u si n g i nt er n ati o n all y r e c o g ni z e d r ef er e n c e m et h o d s (w h er e  a v ail a bl e), s u c h a s t h o s e p u bli s h e d b y U S E P A, A P H A St a n d ar d M et h o d s, A S T M, I S O, 

E n vir o n m e nt C a n a d a, B C M O E, a n d O nt ari o M O E. R ef er e n c e m et h o d s m a y i n c or p or at e m o difi c ati o n s t o i m pr o v e p erf or m a n c e (i n di c at e d b y “ m o d”).

A n al yti c al M et h o d s M et h o d D e s cri pti o n sM atri xM et h o d / L a b M et h o d R ef er e n c e

p H  i s d et er mi n e d b y p ot e nti o m etri c m e a s ur e m e nt wit h a p H el e ctr o d e, a n d i s c o n d u ct e d 

at  a m bi e nt l a b or at or y t e m p er at ur e (n or m all y  2 0 ±  5 ° C ).  F or hi g h a c c ur a c y t e st r e s ult s, 

p H s h o ul d b e m e a s ur e d i n t h e fi el d wit hi n t h e r e c o m m e n d e d 1 5 mi n ut e h ol d ti m e.

p H b y M et er E 1 0 8 W at er

V a n c o u v er - 

E n vir o n m e nt al

A P H A 4 5 0 0- H ( m o d)

I n or g a ni c  a ni o n s  ar e  a n al y z e d  b y  I o n  C hr o m at o gr a p h y  wit h  c o n d u cti vit y  a n d /or   U V 

d et e cti o n.

C hl ori d e i n W at er b y I C E 2 3 5. Cl W at er

V a n c o u v er - 

E n vir o n m e nt al

E P A 3 0 0. 1 ( m o d)

W at er   s a m pl e s  ar e  filt er e d ( 0. 4 5 u m),  pr e s er v e d  wit h  nitri c  a ci d,  a n d  a n al y z e d  b y 

C olli si o n/ R e a cti o n C ell I C P M S.

M et h o d  Li mit ati o n (r e: S ulf ur ): S ulfi d e a n d v ol atil e s ulf ur s p e ci e s m a y n ot b e r e c o v er e d 

b y t hi s m et h o d.

Di s s ol v e d M et al s i n W at er b y C R C I C P M S E 4 2 1 W at er

V a n c o u v er - 

E n vir o n m e nt al

A P H A 3 0 3 0 B/ E P A 

6 0 2 0 B ( m o d)

W at er   s a m pl e s  ar e  filt er e d ( 0. 4 5 u m),  pr e s er v e d  wit h  nitri c  a ci d,  a n d  a n al y z e d  b y 

C olli si o n/ R e a cti o n C ell I C P M S

Di s s ol v e d C hr o mi u m i n W at er b y C R C I C P M S 

( L o w L e v el)

E 4 2 1. Cr- L W at er

V a n c o u v er - 

E n vir o n m e nt al

A P H A 3 0 3 0 B/ E P A 

6 0 2 0 B ( m o d)

W at er  s a m pl e s ar e filt er e d ( 0. 4 5 u m), pr e s er v e d wit h H Cl, t h e n u n d er g o a c ol d - o xi d ati o n 

u si n g  br o mi n e m o n o c hl ori d e pri or t o r e d u cti o n wit h st a n n o u s c hl ori d e, a n d a n al y z e d b y 

C V A A S.

Di s s ol v e d M er c ur y i n W at er b y C V A A S E 5 0 9 W at er

V a n c o u v er - 

E n vir o n m e nt al

A P H A 3 0 3 0 B/ E P A 

1 6 3 1 E ( m o d)

V ol atil e  H y dr o c ar b o n s (V H  a n d F1 ) i s a n al y z e d b y st ati c h e a d s p a c e G C - FI D. S a m pl e s 

ar e   pr e p ar e d  i n  h e a d s p a c e  vi al s  a n d  ar e  h e at e d  a n d  a git at e d  o n  t h e  h e a d s p a c e 

a ut o s a m pl er,   c a u si n g  V O C s  t o  p artiti o n  b et w e e n  t h e  a q u e o u s  p h a s e  a n d  t h e 

h e a d s p a c e i n a c c or d a n c e wit h H e nr y’ s l a w.

V H a n d F 1 b y H e a d s p a c e G C- FI D E 5 8 1. V H + F 1 W at er

V a n c o u v er - 

E n vir o n m e nt al

B C M O E L a b M a n u al / 

C C M E P H C i n S oil - Ti er 

1 ( m o d)

C C M E Fr a cti o n s 2- 4 ( F 2- F 4) ar e a n al y z e d b y G C- FI D.C C M E P H C - F 2- F 4 b y G C- FI D E 6 0 1 W at er

V a n c o u v er - 

E n vir o n m e nt al

C C M E P H C i n S oil - Ti er 

1

E xtr a ct a bl e P etr ol e u m H y dr o c ar b o n s ( E P H) ar e a n al y z e d b y G C- FI D.B C P H C - E P H b y G C- FI D E 6 0 1 A W at er

V a n c o u v er - 

E n vir o n m e nt al

B C M O E L a b M a n u al

V ol atil e   Or g a ni c  C o m p o u n d s ( V O C s)  ar e  a n al y z e d  b y  st ati c  h e a d s p a c e  G C - M S. 

S a m pl e s   ar e  pr e p ar e d  i n  h e a d s p a c e  vi al s  a n d  ar e  h e at e d  a n d  a git at e d  o n  t h e 

h e a d s p a c e  a ut o s a m pl er, c a u si n g V O C s t o p artiti o n b et w e e n t h e a q u e o u s p h a s e a n d 

t h e h e a d s p a c e i n a c c or d a n c e wit h H e nr y’ s l a w.

V O C s ( B C Li st) b y H e a d s p a c e G C- M S E 6 1 1 C W at er

V a n c o u v er - 

E n vir o n m e nt al

E P A 8 2 6 0 D ( m o d)

P ol y c y cli c  Ar o m ati c H y dr o c ar b o n s ( P A H s) ar e a n al y z e d b y l ar g e v ol u m e i nj e cti o n ( L VI) 

G C- M S.

P A H s ( B C S p e ci al Li st) b y H e x a n e L VI G C- M S E 6 4 1 B W at er

V a n c o u v er - 

E n vir o n m e nt al

E P A 8 2 7 0 E ( m o d)
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A n al yti c al M et h o d s M et h o d D e s cri pti o n sM atri xM et h o d / L a b M et h o d R ef er e n c e

P h e n oli c s ar e a n al y z e d b y G C- M S.P h e n oli c s ( W e st er n C a n a d a Li st, N o 

Nitr o- P h e n ol s) b y G C- M S

E 6 5 1 A W at er

V a n c o u v er - 

E n vir o n m e nt al

E P A 8 2 7 0 E ( m o d)

“H ar d n e s s  (a s  C a C O3) , di s s ol v e d” i s c al c ul at e d fr o m t h e s u m of di s s ol v e d C al ci u m a n d 

M a g n e si u m   c o n c e ntr ati o n s,  e x pr e s s e d  i n  C a C O 3 e q ui v al e nt s .   “T ot al   H ar d n e s s” r ef er s 

t o t h e s u m of C al ci u m a n d M a g n e si u m H ar d n e s s.  H ar d n e s s i s n or m all y or pr ef er e nti all y 

c al c ul at e d   fr o m  di s s ol v e d  C al ci u m  a n d  M a g n e si u m  c o n c e ntr ati o n s,  b e c a u s e  it  i s  a 

pr o p ert y of w at er d u e t o di s s ol v e d di v al e nt c ati o n s.

Di s s ol v e d H ar d n e s s ( C al c ul at e d) E C 1 0 0 W at er

V a n c o u v er - 

E n vir o n m e nt al

A P H A 2 3 4 0 B

F 1- B T E X   i s  c al c ul at e d  a s  f oll o w s: F 1- B T E X   = F 1 ( C 6- C 1 0 )  mi n u s  b e n z e n e,  t ol u e n e, 

et h yl b e n z e n e a n d x yl e n e s ( B T E X).

F 1- B T E X E C 5 8 0 W at er

V a n c o u v er - 

E n vir o n m e nt al

C C M E P H C i n S oil - Ti er 

1

V ol atil e   P etr ol e u m  H y dr o c ar b o n s ( V P H)  i s  c al c ul at e d  a s  f oll o w s:  V P H w  = V ol atil e 

H y dr o c ar b o n s  ( V H 6- 1 0)  mi n u s  b e n z e n e,  t ol u e n e,  et h yl b e n z e n e,  x yl e n e s ( B T E X) a n d 

st yr e n e.

V P H: V H- B T E X- St yr e n e E C 5 8 0 A W at er

V a n c o u v er - 

E n vir o n m e nt al

B C M O E L a b M a n u al 

( V P H i n W at er a n d 

S oli d s) ( m o d)

Li g ht   E xtr a ct a bl e  P etr ol e u m  H y dr o c ar b o n s ( L E P H)  a n d  H e a v y  E xtr a ct a bl e  P etr ol e u m 

H y dr o c ar b o n s  ( H E P H)  ar e  c al c ul at e d  a s  f oll o w s:  L E P H  =  E xtr a ct a bl e  P etr ol e u m 

H y dr o c ar b o n s  ( E P H 1 0- 1 9)  mi n u s  A c e n a p ht h e n e,  A cri di n e,  A nt hr a c e n e,  Fl u or e n e, 

N a p ht h al e n e   a n d  P h e n a nt hr e n e;  H E P H  =  E xtr a ct a bl e  P etr ol e u m  H y dr o c ar b o n s 

( E P H 1 9- 3 2) mi n u s B e n z( a) a nt hr a c e n e, B e n z o( a) p yr e n e, Fl u or a nt h e n e, a n d P yr e n e.

L E P H a n d H E P H: E P H- P A H E C 6 0 0 A W at er

V a n c o u v er - 

E n vir o n m e nt al

B C M O E L a b M a n u al 

( L E P H a n d H E P H) 

( m o d)

Pr e p ar ati o n M et h o d s M et h o d D e s cri pti o n sM atri xM et h o d / L a b M et h o d R ef er e n c e

W at er s a m pl e s ar e filt er e d ( 0. 4 5 u m), a n d pr e s er v e d wit h H N O 3.Di s s ol v e d M et al s W at er Filtr ati o n E P 4 2 1 W at er

V a n c o u v er - 

E n vir o n m e nt al

A P H A 3 0 3 0 B

W at er s a m pl e s ar e filt er e d ( 0. 4 5 u m), a n d pr e s er v e d wit h H Cl.Di s s ol v e d M er c ur y W at er Filtr ati o n E P 5 0 9 W at er

V a n c o u v er - 

E n vir o n m e nt al

A P H A 3 0 3 0 B

S a m pl e s   ar e  pr e p ar e d  i n  h e a d s p a c e  vi al s  a n d  ar e  h e at e d  a n d  a git at e d  o n  t h e 

h e a d s p a c e   a ut o s a m pl er.  A n  ali q u ot  of  t h e  h e a d s p a c e  i s  t h e n  i nj e ct e d  i nt o  t h e 

G C/ M S- FI D s y st e m.

V O C s Pr e p ar ati o n f or H e a d s p a c e A n al y si s E P 5 8 1 W at er

V a n c o u v er - 

E n vir o n m e nt al

E P A 5 0 2 1 A ( m o d)

P etr ol e u m   H y dr o c ar b o n s ( P H C s)  a n d  P ol y c y cli c  Ar o m ati c  H y dr o c ar b o n s ( P A H s) ar e 

e xtr a ct e d u si n g a h e x a n e li q ui d-li q ui d e xtr a cti o n.

P H C s a n d P A H s H e x a n e E xtr a cti o n E P 6 0 1 W at er

V a n c o u v er - 

E n vir o n m e nt al

E P A 3 5 1 1 ( m o d)

P h e n oli c s ar e e xtr a ct e d fr o m a ci di c a q u e o u s s a m pl e u si n g D C M li q ui d-li q ui d e xtr a cti o n.P h e n oli c s E xtr a cti o n E P 6 5 1 W at er

V a n c o u v er - 

E n vir o n m e nt al

E P A 3 5 1 1 ( m o d)
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:: L a b or at or yCli e nt V a n c o u v er - E n vir o n m e nt alW S P C a n a d a Gr o u p Li mit e d

:C o nt a ct M ari n a  M a k o v et s ki : C arl a F u gi n s kiA c c o u nt M a n a g er

:A d dr e s s U nit 1 0 0 - 2 0 3 3 9 9 6 A v e n u e 

L a n gl e y B C C a n a d a V 1 M 0 E 4 

A d dr e s s : 8 0 8 1 L o u g h e e d Hi g h w a y

B ur n a b y, Briti s h C ol u m bi a C a n a d a V 5 A 1 W 9

::T el e p h o n e ---- + 1 6 0 4 2 5 3 4 1 8 8:T el e p h o n e

:Pr oj e ct ---- D at e S a m pl e s R e c ei v e d : 1 7- D e c- 2 0 2 0 1 6: 0 5

:P O ---- D at e A n al y si s C o m m e n c e d : 1 9- D e c- 2 0 2 0

:C- O- C n u m b er 1 7- 8 6 5 4 8 2 I s s u e D at e : 2 9- D e c- 2 0 2 0 1 6: 0 0

S a m pl er : ----

Sit e : M etr o V a n R F P 1 7- 1 6 1 - St u d y f or Grit a n d S cr e e ni n g s P h a s e 2

Q u ot e n u m b er : Q 7 6 8 2 0

N o. of s a m pl e s r e c ei v e d 4:

N o. of s a m pl e s a n al y s e d : 4

T hi s r e p ort s u p er s e d e s a n y pr e vi o u s r e p ort( s) wit h t hi s r ef er e n c e. R e s ult s a p pl y t o t h e s a m pl e( s) a s s u b mitt e d. T hi s d o c u m e nt s h all n ot b e r e pr o d u c e d, e x c e pt i n f ull.

T hi s Q u alit y C o ntr ol R e p ort c o nt ai n s t h e f oll o wi n g i nf or m ati o n:

l  L a b or at or y D u pli c at e ( D U P) R e p ort; R el ati v e P er c e nt a g e Diff er e n c e ( R P D) a n d A c c e pt a n c e Li mit s

l  M atri x S pi k e ( M S) R e p ort; R e c o v er y a n d A c c e pt a n c e Li mit s

l     R ef er e n c e M at eri al ( R M) R e p ort; R e c o v er y a n d A c c e pt a n c e Li mit s

l     M et h o d Bl a n k ( M B) R e p ort; R e c o v er y a n d A c c e pt a n c e Li mit s

l     L a b or at or y C o ntr ol S a m pl e ( L C S) R e p ort; R e c o v er y a n d A c c e pt a n c e Li mit s

Si g n at ori e s
T hi s d o c u m e nt h a s b e e n el e ctr o ni c all y si g n e d b y t h e a ut h ori z e d si g n at ori e s b el o w.  El e ctr o ni c si g ni n g i s c o n d u ct e d i n a c c or d a n c e wit h U S F D A 2 1 C F R P art 1 1.

Si g n at ori e s P o siti o n L a b or at or y D e p art m e nt

Cri sti n a Al e x a n dr e S u p er vi s or - M et al s I C P I n str u m e nt ati o n M et al s, B ur n a b y, Briti s h C ol u m bi a

D e e L e e A n al y st M et al s, B ur n a b y, Briti s h C ol u m bi a

J a s h a n K a ur L a b A s si st a nt M et al s, B ur n a b y, Briti s h C ol u m bi a

K e vi n D u art e T e a m L e a d er - I n or g a ni c s I n or g a ni c s, B ur n a b y, Briti s h C ol u m bi a

P a ul C u s hi n g T e a m L e a d er - Or g a ni c s Or g a ni c s, B ur n a b y, Briti s h C ol u m bi a

Tr a c y H arl e y S u p er vi s or - W at er Q u alit y I n str u m e nt ati o n I n or g a ni c s, B ur n a b y, Briti s h C ol u m bi a

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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G e n er al C o m m e nt s

T h e  A L S Q u alit y C o ntr ol ( Q C) r e p ort i s o pti o n all y pr o vi d e d t o A L S cli e nt s u p o n r e q u e st.  A L S t e st m et h o d s i n cl u d e c o m pr e h e n si v e Q C c h e c k s wit h e v er y a n al y si s t o e n s ur e o ur hi g h st a n d ar d s of q u alit y ar e 

m et .  E a c h Q C r e s ult h a s a k n o w n or e x p e ct e d t ar g et v al u e, w hi c h i s c o m p ar e d a g ai n st pr e d et er mi n e d D at a Q u alit y O bj e cti v e s ( D Q O s) t o pr o vi d e c o nfi d e n c e i n t h e a c c ur a c y of a s s o ci at e d t e st r e s ult s.  T hi s 

r e p ort c o nt ai n s d et ail e d r e s ult s f or all Q C r e s ult s a p pli c a bl e t o t hi s s a m pl e s u b mi s si o n. Pl e a s e r ef er t o t h e A L S Q u alit y C o ntr ol I nt er pr et ati o n r e p ort ( Q CI) f or a p pli c a bl e m et h o d r ef er e n c e s a n d m et h o d ol o g y 

s u m m ari e s.

A n o n y m o u s = R ef er s t o s a m pl e s w hi c h ar e n ot p art of t hi s w or k or d er, b ut w hi c h f or m e d p art of t h e Q C pr o c e s s l ot.

C A S N u m b er = C h e mi c al A b str a ct s S er vi c e s n u m b er i s a u ni q u e i d e ntifi er a s si g n e d t o di s cr et e s u b st a n c e s. 

D Q O = D at a Q u alit y O bj e cti v e.

L O R = Li mit of R e p orti n g ( d et e cti o n li mit). 

R P D = R el ati v e P er c e nt a g e Diff er e n c e

#  = I n di c at e s a Q C r e s ult t h at di d n ot m e et t h e A L S D Q O.

K e y :
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L a b or at or y D u pli c at e ( D U P) R e p ort
A  L a b or at or y D u pli c at e ( D U P) i s a r a n d o ml y s el e ct e d i ntr al a b or at or y r e pli c at e s a m pl e.  L a b or at or y D u pli c at e s pr o vi d e i nf or m ati o n r e g ar di n g m et h o d pr e ci si o n a n d s a m pl e h et er o g e n eit y.  A L S D Q O s f or 

L a b or at or y  D u pli c at e s ar e e x pr e s s e d a s t e st -s p e cifi c  li mit s f or R el ati v e P er c e nt Diff er e n c e ( R P D), or a s a n a b s ol ut e diff er e n c e li mit of 2 ti m e s t h e L O R f or l o w c o n c e ntr ati o n d u pli c at e s wit hi n ~ 4- 1 0 

ti m e s t h e L O R ( c ut- off i s t e st s p e cifi c).

S u b- M atri x : W at er L a b or at or y D u pli c at e ( D U P) R e p ort

R P D( %) or 

Diff er e n c e

L a b or at or y s a m pl e I D Cli e nt s a m pl e I D A n al yt e C A S N u m b er L O R U nitM et h o d Q u alifi erOri gi n al 

R e s ult

D u pli c at e 

R e s ult

D u pli c at e 

Li mit s

P h y si c al T e st s  ( Q C L ot: 1 3 3 8 2 6)

p H ---- p H u nit s 7. 5 7 7. 5 7 0. 0 0 % 4 %A n o n y m o u s V A 2 0 C 2 6 6 1- 0 0 2 E 1 0 8 ----0. 1 0

A ni o n s a n d N utri e nt s  ( Q C L ot: 1 3 3 8 2 9)

c hl ori d e 1 6 8 8 7- 0 0- 6 m g/ L 2. 1 2 1. 4 2 0. 7 0 Diff < 2 x L O RA n o n y m o u s V A 2 0 C 3 2 7 3- 0 0 1 E 2 3 5. Cl ----0. 5 0

A ni o n s a n d N utri e nt s  ( Q C L ot: 1 3 3 9 1 9)

c hl ori d e 1 6 8 8 7- 0 0- 6 m g/ L 2 0. 6 2 1. 0 0. 4 1 Diff < 2 x L O RA n o n y m o u s V A 2 0 C 3 7 0 6- 0 0 1 E 2 3 5. Cl ----2. 5 0

Di s s ol v e d M et al s  ( Q C L ot: 1 3 3 4 6 9)

al u mi n u m, di s s ol v e d 7 4 2 9- 9 0- 5 m g/ L 0. 0 0 1 8 0. 0 0 1 5 0. 0 0 0 2 Diff < 2 x L O RA n o n y m o u s K S 2 0 0 2 9 4 6- 0 0 1 E 4 2 1 ----0. 0 0 1 0

a nti m o n y, di s s ol v e d 7 4 4 0- 3 6- 0 m g/ L < 0. 0 0 0 1 0 < 0. 0 0 0 1 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 1 0

ar s e ni c, di s s ol v e d 7 4 4 0- 3 8- 2 m g/ L 0. 0 0 1 2 6 0. 0 0 1 2 3 1. 7 8 % 2 0 %E 4 2 1 ----0. 0 0 0 1 0

b ari u m, di s s ol v e d 7 4 4 0- 3 9- 3 m g/ L 0. 0 3 4 1 0. 0 3 5 2 3. 2 5 % 2 0 %E 4 2 1 ----0. 0 0 0 1 0

b er ylli u m, di s s ol v e d 7 4 4 0- 4 1- 7 m g/ L < 0. 0 0 0 1 0 0 < 0. 0 0 0 1 0 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 1 0 0

bi s m ut h, di s s ol v e d 7 4 4 0- 6 9- 9 m g/ L < 0. 0 0 0 0 5 0 < 0. 0 0 0 0 5 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 0 5 0

b or o n, di s s ol v e d 7 4 4 0- 4 2- 8 m g/ L 0. 0 1 6 0. 0 1 6 0. 0 0 0 5 Diff < 2 x L O RE 4 2 1 ----0. 0 1 0

c a d mi u m, di s s ol v e d 7 4 4 0- 4 3- 9 m g/ L < 0. 0 0 0 0 0 5 0 < 0. 0 0 0 0 0 5 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 0 0 5 0

c al ci u m, di s s ol v e d 7 4 4 0- 7 0- 2 m g/ L 9 3. 4 9 5. 2 1. 9 2 % 2 0 %E 4 2 1 ----0. 0 5 0

c e si u m, di s s ol v e d 7 4 4 0- 4 6- 2 m g/ L < 0. 0 0 0 0 1 0 < 0. 0 0 0 0 1 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 0 1 0

c o b alt, di s s ol v e d 7 4 4 0- 4 8- 4 m g/ L 0. 0 0 0 1 4 0. 0 0 0 1 3 0. 0 0 0 0 1 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 1 0

c o p p er, di s s ol v e d 7 4 4 0- 5 0- 8 m g/ L < 0. 0 0 0 2 0 < 0. 0 0 0 2 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 2 0

ir o n, di s s ol v e d 7 4 3 9- 8 9- 6 m g/ L 0. 0 1 5 0. 0 1 5 0. 0 0 0 4 Diff < 2 x L O RE 4 2 1 ----0. 0 1 0

l e a d, di s s ol v e d 7 4 3 9- 9 2- 1 m g/ L < 0. 0 0 0 0 5 0 < 0. 0 0 0 0 5 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 0 5 0

lit hi u m, di s s ol v e d 7 4 3 9- 9 3- 2 m g/ L 0. 0 0 5 5 0. 0 0 5 4 0. 0 0 0 0 5 Diff < 2 x L O RE 4 2 1 ----0. 0 0 1 0

m a g n e si u m, di s s ol v e d 7 4 3 9- 9 5- 4 m g/ L 2 7. 6 2 7. 0 2. 2 1 % 2 0 %E 4 2 1 ----0. 1 0 0

m a n g a n e s e, di s s ol v e d 7 4 3 9- 9 6- 5 m g/ L 1. 0 6 1. 0 3 2. 7 7 % 2 0 %E 4 2 1 ----0. 0 0 0 1 0

m ol y b d e n u m, di s s ol v e d 7 4 3 9- 9 8- 7 m g/ L 0. 0 0 0 9 0 4 0. 0 0 0 9 1 3 0. 9 3 4 % 2 0 %E 4 2 1 ----0. 0 0 0 0 5 0

ni c k el, di s s ol v e d 7 4 4 0- 0 2- 0 m g/ L 0. 0 0 0 8 2 0. 0 0 0 8 2 0. 0 0 0 0 0 2 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 5 0

p h o s p h or u s, di s s ol v e d 7 7 2 3- 1 4- 0 m g/ L < 0. 3 0 0 < 0. 3 0 0 0 Diff < 2 x L O RE 4 2 1 ----0. 3 0 0

p ot a s si u m, di s s ol v e d 7 4 4 0- 0 9- 7 m g/ L 2. 0 3 2. 0 0 1. 5 7 % 2 0 %E 4 2 1 ----0. 0 5 0

r u bi di u m, di s s ol v e d 7 4 4 0- 1 7- 7 m g/ L 0. 0 0 1 7 7 0. 0 0 1 6 3 0. 0 0 0 1 4 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 2 0

s el e ni u m, di s s ol v e d 7 7 8 2- 4 9- 2 m g/ L < 0. 0 0 0 0 5 0 < 0. 0 0 0 0 5 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 0 5 0

sili c o n, di s s ol v e d 7 4 4 0- 2 1- 3 m g/ L 9. 3 5 9. 2 7 0. 8 0 2 % 2 0 %E 4 2 1 ----0. 0 5 0

sil v er, di s s ol v e d 7 4 4 0- 2 2- 4 m g/ L < 0. 0 0 0 0 1 0 < 0. 0 0 0 0 1 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 0 1 0
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Di s s ol v e d M et al s  ( Q C L ot: 1 3 3 4 6 9)  - c o nti n u e d

s o di u m, di s s ol v e d 1 7 3 4 1- 2 5- 2 m g/ L 7. 9 5 7. 7 2 3. 0 0 % 2 0 %A n o n y m o u s K S 2 0 0 2 9 4 6- 0 0 1 E 4 2 1 ----0. 0 5 0

str o nti u m, di s s ol v e d 7 4 4 0- 2 4- 6 m g/ L 0. 4 7 1 0. 4 7 0 0. 2 9 4 % 2 0 %E 4 2 1 ----0. 0 0 0 2 0

s ulf ur, di s s ol v e d 7 7 0 4- 3 4- 9 m g/ L 1 9. 1 1 9. 0 0. 6 6 3 % 2 0 %E 4 2 1 ----0. 5 0

t ell uri u m, di s s ol v e d 1 3 4 9 4- 8 0- 9 m g/ L < 0. 0 0 0 2 0 < 0. 0 0 0 2 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 2 0

t h alli u m, di s s ol v e d 7 4 4 0- 2 8- 0 m g/ L < 0. 0 0 0 0 1 0 < 0. 0 0 0 0 1 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 0 1 0

t h ori u m, di s s ol v e d 7 4 4 0- 2 9- 1 m g/ L < 0. 0 0 0 1 0 < 0. 0 0 0 1 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 1 0

ti n, di s s ol v e d 7 4 4 0- 3 1- 5 m g/ L < 0. 0 0 0 1 0 < 0. 0 0 0 1 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 1 0

tit a ni u m, di s s ol v e d 7 4 4 0- 3 2- 6 m g/ L < 0. 0 1 0 0 < 0. 0 1 0 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 1 0 0

t u n g st e n, di s s ol v e d 7 4 4 0- 3 3- 7 m g/ L < 0. 0 0 0 1 0 < 0. 0 0 0 1 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 1 0

ur a ni u m, di s s ol v e d 7 4 4 0- 6 1- 1 m g/ L 0. 0 0 6 1 8 0. 0 0 6 5 2 5. 3 9 % 2 0 %E 4 2 1 ----0. 0 0 0 0 1 0

v a n a di u m, di s s ol v e d 7 4 4 0- 6 2- 2 m g/ L < 0. 0 0 0 5 0 < 0. 0 0 0 5 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 5 0

zi n c, di s s ol v e d 7 4 4 0- 6 6- 6 m g/ L < 0. 0 0 1 0 < 0. 0 0 1 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 1 0

zir c o ni u m, di s s ol v e d 7 4 4 0- 6 7- 7 m g/ L < 0. 0 0 0 3 0 < 0. 0 0 0 3 0 0 Diff < 2 x L O RE 4 2 1 ----0. 0 0 0 3 0

Di s s ol v e d M et al s  ( Q C L ot: 1 3 3 4 7 0)

c hr o mi u m, di s s ol v e d 7 4 4 0- 4 7- 3 m g/ L < 0. 0 0 0 1 0 < 0. 0 0 0 1 0 0 Diff < 2 x L O RA n o n y m o u s K S 2 0 0 2 9 4 6- 0 0 1 E 4 2 1. Cr- L ----0. 0 0 0 1 0

Di s s ol v e d M et al s  ( Q C L ot: 1 3 4 4 5 6)

m er c ur y, di s s ol v e d 7 4 3 9- 9 7- 6 m g/ L < 0. 0 0 0 0 0 5 0 < 0. 0 0 0 0 0 5 0 0 Diff < 2 x L O RA n o n y m o u s V A 2 0 C 3 6 8 5- 0 0 1 E 5 0 9 ----0. 0 0 0 0 0 5 0

V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 3 5 2 4)

b e n z e n e 7 1- 4 3- 2 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RA n o n y m o u s V A 2 0 C 3 8 1 9- 0 0 1 E 6 1 1 C ----0. 5 0

br o m o di c hl or o m et h a n e 7 5- 2 7- 4 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

br o m of or m 7 5- 2 5- 2 µ g/ L 1. 1 6 1. 3 9 0. 2 3 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

c ar b o n t etr a c hl ori d e 5 6- 2 3- 5 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

c hl or o b e n z e n e 1 0 8- 9 0- 7 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

c hl or o et h a n e 7 5- 0 0- 3 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

c hl or of or m 6 7- 6 6- 3 µ g/ L 7. 3 6 7. 8 5 6. 4 2 % 3 0 %E 6 1 1 C ----0. 5 0

c hl or o m et h a n e 7 4- 8 7- 3 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

di br o m o c hl or o m et h a n e 1 2 4- 4 8- 1 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

di c hl or o b e n z e n e, 1, 2- 9 5- 5 0- 1 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

di c hl or o b e n z e n e, 1, 3- 5 4 1- 7 3- 1 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

di c hl or o b e n z e n e, 1, 4- 1 0 6- 4 6- 7 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

di c hl or o et h a n e, 1, 1- 7 5- 3 4- 3 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

di c hl or o et h a n e, 1, 2- 1 0 7- 0 6- 2 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

di c hl or o et h yl e n e, 1, 1- 7 5- 3 5- 4 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

di c hl or o et h yl e n e, ci s- 1, 2- 1 5 6- 5 9- 4 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

di c hl or o et h yl e n e, tr a n s- 1, 2- 1 5 6- 6 0- 5 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0
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V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 3 5 2 4)  - c o nti n u e d

di c hl or o m et h a n e 7 5- 0 9- 2 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RA n o n y m o u s V A 2 0 C 3 8 1 9- 0 0 1 E 6 1 1 C ----0. 5 0

di c hl or o pr o p a n e, 1, 2- 7 8- 8 7- 5 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

di c hl or o pr o p yl e n e, ci s- 1, 3- 1 0 0 6 1- 0 1- 5 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

di c hl or o pr o p yl e n e, tr a n s- 1, 3- 1 0 0 6 1- 0 2- 6 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

et h yl b e n z e n e 1 0 0- 4 1- 4 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

m et h yl-t ert- b ut yl et h er [ M T B E] 1 6 3 4- 0 4- 4 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

st yr e n e 1 0 0- 4 2- 5 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

t etr a c hl or o et h a n e, 1, 1, 1, 2- 6 3 0- 2 0- 6 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

t etr a c hl or o et h a n e, 1, 1, 2, 2- 7 9- 3 4- 5 µ g/ L < 0. 2 0 < 0. 2 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 2 0

t etr a c hl or o et h yl e n e 1 2 7- 1 8- 4 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

t ol u e n e 1 0 8- 8 8- 3 µ g/ L < 0. 4 0 < 0. 4 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 4 0

tri c hl or o et h a n e, 1, 1, 1- 7 1- 5 5- 6 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

tri c hl or o et h a n e, 1, 1, 2- 7 9- 0 0- 5 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

tri c hl or o et h yl e n e 7 9- 0 1- 6 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

tri c hl or ofl u or o m et h a n e 7 5- 6 9- 4 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

vi n yl c hl ori d e 7 5- 0 1- 4 µ g/ L < 0. 4 0 < 0. 4 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 4 0

x yl e n e, m + p- 1 7 9 6 0 1- 2 3- 1 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

x yl e n e, o- 9 5- 4 7- 6 µ g/ L < 0. 5 0 < 0. 5 0 0 Diff < 2 x L O RE 6 1 1 C ----0. 5 0

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 5 2 3)

F 1 ( C 6- C 1 0) ---- µ g/ L < 1 0 0 < 1 0 0 0. 0 0 % 3 0 %A n o n y m o u s V A 2 0 C 3 8 1 9- 0 0 1 E 5 8 1. V H + F 1 ----1 0 0

V H w ( C 6- C 1 0) ---- µ g/ L < 1 0 0 < 1 0 0 0. 0 0 % 3 0 %E 5 8 1. V H + F 1 ----1 0 0
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R e s ultA n al yt e C A S N u m b er L O R U nitM et h o d Q u alifi er

A ni o n s a n d N utri e nt s  ( Q C L ot: 1 3 3 8 2 9)

c hl ori d e 1 6 8 8 7- 0 0- 6 E 2 3 5. Cl 0. 5 m g/ L < 0. 5 0 ----

A ni o n s a n d N utri e nt s  ( Q C L ot: 1 3 3 9 1 9)

c hl ori d e 1 6 8 8 7- 0 0- 6 E 2 3 5. Cl 0. 5 m g/ L < 0. 5 0 ----

N o n- C hl ori n at e d P h e n oli c s  ( Q C L ot: 1 3 3 4 0 7)

di m et h yl p h e n ol, 2, 4- 1 0 5- 6 7- 9 E 6 5 1 A 0. 2 µ g/ L < 0. 2 0 ----

m et h yl p h e n ol, 2- 9 5- 4 8- 7 E 6 5 1 A 0. 5 µ g/ L < 0. 5 0 ----

m et h yl p h e n ol, 3- 1 0 8- 3 9- 4 E 6 5 1 A 0. 2 µ g/ L < 0. 2 0 ----

m et h yl p h e n ol, 4- 1 0 6- 4 4- 5 E 6 5 1 A 0. 2 µ g/ L < 0. 2 0 ----

p h e n ol 1 0 8- 9 5- 2 E 6 5 1 A 0. 2 µ g/ L < 0. 2 0 ----

Di s s ol v e d M et al s  ( Q C L ot: 1 3 3 4 6 9)

al u mi n u m, di s s ol v e d 7 4 2 9- 9 0- 5 E 4 2 1 0. 0 0 1 m g/ L < 0. 0 0 1 0 ----

a nti m o n y, di s s ol v e d 7 4 4 0- 3 6- 0 E 4 2 1 0. 0 0 0 1 m g/ L < 0. 0 0 0 1 0 ----

ar s e ni c, di s s ol v e d 7 4 4 0- 3 8- 2 E 4 2 1 0. 0 0 0 1 m g/ L < 0. 0 0 0 1 0 ----

b ari u m, di s s ol v e d 7 4 4 0- 3 9- 3 E 4 2 1 0. 0 0 0 1 m g/ L < 0. 0 0 0 1 0 ----

b er ylli u m, di s s ol v e d 7 4 4 0- 4 1- 7 E 4 2 1 0. 0 0 0 0 2 m g/ L < 0. 0 0 0 0 2 0 ----

bi s m ut h, di s s ol v e d 7 4 4 0- 6 9- 9 E 4 2 1 0. 0 0 0 0 5 m g/ L < 0. 0 0 0 0 5 0 ----

b or o n, di s s ol v e d 7 4 4 0- 4 2- 8 E 4 2 1 0. 0 1 m g/ L < 0. 0 1 0 ----

c a d mi u m, di s s ol v e d 7 4 4 0- 4 3- 9 E 4 2 1 0. 0 0 0 0 0 5 m g/ L < 0. 0 0 0 0 0 5 0 ----

c al ci u m, di s s ol v e d 7 4 4 0- 7 0- 2 E 4 2 1 0. 0 5 m g/ L < 0. 0 5 0 ----

c e si u m, di s s ol v e d 7 4 4 0- 4 6- 2 E 4 2 1 0. 0 0 0 0 1 m g/ L < 0. 0 0 0 0 1 0 ----

c o b alt, di s s ol v e d 7 4 4 0- 4 8- 4 E 4 2 1 0. 0 0 0 1 m g/ L < 0. 0 0 0 1 0 ----

c o p p er, di s s ol v e d 7 4 4 0- 5 0- 8 E 4 2 1 0. 0 0 0 2 m g/ L < 0. 0 0 0 2 0 ----

ir o n, di s s ol v e d 7 4 3 9- 8 9- 6 E 4 2 1 0. 0 1 m g/ L < 0. 0 1 0 ----

l e a d, di s s ol v e d 7 4 3 9- 9 2- 1 E 4 2 1 0. 0 0 0 0 5 m g/ L < 0. 0 0 0 0 5 0 ----

lit hi u m, di s s ol v e d 7 4 3 9- 9 3- 2 E 4 2 1 0. 0 0 1 m g/ L < 0. 0 0 1 0 ----

m a g n e si u m, di s s ol v e d 7 4 3 9- 9 5- 4 E 4 2 1 0. 0 0 5 m g/ L < 0. 0 0 5 0 ----

m a n g a n e s e, di s s ol v e d 7 4 3 9- 9 6- 5 E 4 2 1 0. 0 0 0 1 m g/ L < 0. 0 0 0 1 0 ----

m ol y b d e n u m, di s s ol v e d 7 4 3 9- 9 8- 7 E 4 2 1 0. 0 0 0 0 5 m g/ L < 0. 0 0 0 0 5 0 ----

ni c k el, di s s ol v e d 7 4 4 0- 0 2- 0 E 4 2 1 0. 0 0 0 5 m g/ L < 0. 0 0 0 5 0 ----

p h o s p h or u s, di s s ol v e d 7 7 2 3- 1 4- 0 E 4 2 1 0. 0 5 m g/ L < 0. 0 5 0 ----

p ot a s si u m, di s s ol v e d 7 4 4 0- 0 9- 7 E 4 2 1 0. 0 5 m g/ L < 0. 0 5 0 ----

r u bi di u m, di s s ol v e d 7 4 4 0- 1 7- 7 E 4 2 1 0. 0 0 0 2 m g/ L < 0. 0 0 0 2 0 ----

s el e ni u m, di s s ol v e d 7 7 8 2- 4 9- 2 E 4 2 1 0. 0 0 0 0 5 m g/ L < 0. 0 0 0 0 5 0 ----
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Di s s ol v e d M et al s  ( Q C L ot: 1 3 3 4 6 9)  - c o nti n u e d

sili c o n, di s s ol v e d 7 4 4 0- 2 1- 3 E 4 2 1 0. 0 5 m g/ L < 0. 0 5 0 ----

sil v er, di s s ol v e d 7 4 4 0- 2 2- 4 E 4 2 1 0. 0 0 0 0 1 m g/ L < 0. 0 0 0 0 1 0 ----

s o di u m, di s s ol v e d 1 7 3 4 1- 2 5- 2 E 4 2 1 0. 0 5 m g/ L < 0. 0 5 0 ----

str o nti u m, di s s ol v e d 7 4 4 0- 2 4- 6 E 4 2 1 0. 0 0 0 2 m g/ L < 0. 0 0 0 2 0 ----

s ulf ur, di s s ol v e d 7 7 0 4- 3 4- 9 E 4 2 1 0. 5 m g/ L < 0. 5 0 ----

t ell uri u m, di s s ol v e d 1 3 4 9 4- 8 0- 9 E 4 2 1 0. 0 0 0 2 m g/ L < 0. 0 0 0 2 0 ----

t h alli u m, di s s ol v e d 7 4 4 0- 2 8- 0 E 4 2 1 0. 0 0 0 0 1 m g/ L < 0. 0 0 0 0 1 0 ----

t h ori u m, di s s ol v e d 7 4 4 0- 2 9- 1 E 4 2 1 0. 0 0 0 1 m g/ L < 0. 0 0 0 1 0 ----

ti n, di s s ol v e d 7 4 4 0- 3 1- 5 E 4 2 1 0. 0 0 0 1 m g/ L < 0. 0 0 0 1 0 ----

tit a ni u m, di s s ol v e d 7 4 4 0- 3 2- 6 E 4 2 1 0. 0 0 0 3 m g/ L < 0. 0 0 0 3 0 ----

t u n g st e n, di s s ol v e d 7 4 4 0- 3 3- 7 E 4 2 1 0. 0 0 0 1 m g/ L < 0. 0 0 0 1 0 ----

ur a ni u m, di s s ol v e d 7 4 4 0- 6 1- 1 E 4 2 1 0. 0 0 0 0 1 m g/ L < 0. 0 0 0 0 1 0 ----

v a n a di u m, di s s ol v e d 7 4 4 0- 6 2- 2 E 4 2 1 0. 0 0 0 5 m g/ L < 0. 0 0 0 5 0 ----

zi n c, di s s ol v e d 7 4 4 0- 6 6- 6 E 4 2 1 0. 0 0 1 m g/ L < 0. 0 0 1 0 ----

zir c o ni u m, di s s ol v e d 7 4 4 0- 6 7- 7 E 4 2 1 0. 0 0 0 2 m g/ L < 0. 0 0 0 2 0 ----

Di s s ol v e d M et al s  ( Q C L ot: 1 3 3 4 7 0)

c hr o mi u m, di s s ol v e d 7 4 4 0- 4 7- 3 E 4 2 1. Cr- L 0. 0 0 0 1 m g/ L < 0. 0 0 0 1 0 ----

Di s s ol v e d M et al s  ( Q C L ot: 1 3 4 4 5 6)

m er c ur y, di s s ol v e d 7 4 3 9- 9 7- 6 E 5 0 9 0. 0 0 0 0 0 5 m g/ L < 0. 0 0 0 0 0 5 0 ----

V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 3 5 2 4)

b e n z e n e 7 1- 4 3- 2 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

br o m o di c hl or o m et h a n e 7 5- 2 7- 4 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

br o m of or m 7 5- 2 5- 2 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

c ar b o n t etr a c hl ori d e 5 6- 2 3- 5 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

c hl or o b e n z e n e 1 0 8- 9 0- 7 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

c hl or o et h a n e 7 5- 0 0- 3 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

c hl or of or m 6 7- 6 6- 3 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

c hl or o m et h a n e 7 4- 8 7- 3 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

di br o m o c hl or o m et h a n e 1 2 4- 4 8- 1 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

di c hl or o b e n z e n e, 1, 2- 9 5- 5 0- 1 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

di c hl or o b e n z e n e, 1, 3- 5 4 1- 7 3- 1 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

di c hl or o b e n z e n e, 1, 4- 1 0 6- 4 6- 7 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

di c hl or o et h a n e, 1, 1- 7 5- 3 4- 3 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

di c hl or o et h a n e, 1, 2- 1 0 7- 0 6- 2 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

di c hl or o et h yl e n e, 1, 1- 7 5- 3 5- 4 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

di c hl or o et h yl e n e, ci s- 1, 2- 1 5 6- 5 9- 4 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----
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V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 3 5 2 4)  - c o nti n u e d

di c hl or o et h yl e n e, tr a n s- 1, 2- 1 5 6- 6 0- 5 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

di c hl or o m et h a n e 7 5- 0 9- 2 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

di c hl or o pr o p a n e, 1, 2- 7 8- 8 7- 5 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

di c hl or o pr o p yl e n e, ci s- 1, 3- 1 0 0 6 1- 0 1- 5 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

di c hl or o pr o p yl e n e, tr a n s- 1, 3- 1 0 0 6 1- 0 2- 6 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

et h yl b e n z e n e 1 0 0- 4 1- 4 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

m et h yl-t ert- b ut yl et h er [ M T B E] 1 6 3 4- 0 4- 4 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

st yr e n e 1 0 0- 4 2- 5 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

t etr a c hl or o et h a n e, 1, 1, 1, 2- 6 3 0- 2 0- 6 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

t etr a c hl or o et h a n e, 1, 1, 2, 2- 7 9- 3 4- 5 E 6 1 1 C 0. 2 µ g/ L < 0. 2 0 ----

t etr a c hl or o et h yl e n e 1 2 7- 1 8- 4 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

t ol u e n e 1 0 8- 8 8- 3 E 6 1 1 C 0. 4 µ g/ L < 0. 4 0 ----

tri c hl or o et h a n e, 1, 1, 1- 7 1- 5 5- 6 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

tri c hl or o et h a n e, 1, 1, 2- 7 9- 0 0- 5 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

tri c hl or o et h yl e n e 7 9- 0 1- 6 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

tri c hl or ofl u or o m et h a n e 7 5- 6 9- 4 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

vi n yl c hl ori d e 7 5- 0 1- 4 E 6 1 1 C 0. 4 µ g/ L < 0. 4 0 ----

x yl e n e, m + p- 1 7 9 6 0 1- 2 3- 1 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

x yl e n e, o- 9 5- 4 7- 6 E 6 1 1 C 0. 5 µ g/ L < 0. 5 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 5 2 3)

F 1 ( C 6- C 1 0) ---- E 5 8 1. V H + F 1 1 0 0 µ g/ L < 1 0 0 ----

V H w ( C 6- C 1 0) ---- E 5 8 1. V H + F 1 1 0 0 µ g/ L < 1 0 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 7 8 9)

E P H ( C 1 0- C 1 9) ---- E 6 0 1 A 2 5 0 µ g/ L < 2 5 0 ----

E P H ( C 1 9- C 3 2) ---- E 6 0 1 A 2 5 0 µ g/ L < 2 5 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 7 9 1)

F 2 ( C 1 0- C 1 6) ---- E 6 0 1 1 0 0 µ g/ L < 1 0 0 ----

F 3 ( C 1 6- C 3 4) ---- E 6 0 1 2 5 0 µ g/ L < 2 5 0 ----

F 4 ( C 3 4- C 5 0) ---- E 6 0 1 2 5 0 µ g/ L < 2 5 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 4 3 3 7)

E P H ( C 1 0- C 1 9) ---- E 6 0 1 A 2 5 0 µ g/ L < 2 5 0 ----

E P H ( C 1 9- C 3 2) ---- E 6 0 1 A 2 5 0 µ g/ L < 2 5 0 ----

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s  ( Q C L ot: 1 3 3 7 9 0)

a c e n a p ht h e n e 8 3- 3 2- 9 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

a c e n a p ht h yl e n e 2 0 8- 9 6- 8 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

a cri di n e 2 6 0- 9 4- 6 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----
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P ol y c y cli c Ar o m ati c H y dr o c ar b o n s  ( Q C L ot: 1 3 3 7 9 0)  - c o nti n u e d

a nt hr a c e n e 1 2 0- 1 2- 7 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

a nt hr a q ui n o n e, 9, 1 0- 8 4- 6 5- 1 E 6 4 1 B 0. 0 5 µ g/ L < 0. 0 5 0 ----

b e n z( a) a nt hr a c e n e 5 6- 5 5- 3 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

b e n z o( a) p yr e n e 5 0- 3 2- 8 E 6 4 1 B 0. 0 0 5 µ g/ L < 0. 0 0 5 0 ----

b e n z o( b +j)fl u or a nt h e n e ---- E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

b e n z o( e) p yr e n e 1 9 2- 9 7- 2 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

b e n z o( g, h,i) p er yl e n e 1 9 1- 2 4- 2 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

b e n z o( k)fl u or a nt h e n e 2 0 7- 0 8- 9 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

c hl or o n a p ht h al e n e, 2- 9 1- 5 8- 7 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

c hr y s e n e 2 1 8- 0 1- 9 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

di b e n z( a, h) a nt hr a c e n e 5 3- 7 0- 3 E 6 4 1 B 0. 0 0 5 µ g/ L < 0. 0 0 5 0 ----

di m et h yl b e n z( a) a nt hr a c e n e, 7, 1 2- 5 7- 9 7- 6 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

fl u or a nt h e n e 2 0 6- 4 4- 0 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

fl u or e n e 8 6- 7 3- 7 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

i n d e n o( 1, 2, 3- c, d) p yr e n e 1 9 3- 3 9- 5 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

m et h yl c h ol a nt hr e n e, 3- 5 6- 4 9- 5 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

m et h yl n a p ht h al e n e, 1- 9 0- 1 2- 0 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

m et h yl n a p ht h al e n e, 2- 9 1- 5 7- 6 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

n a p ht h al e n e 9 1- 2 0- 3 E 6 4 1 B 0. 0 5 µ g/ L < 0. 0 5 0 ----

nitr o p yr e n e, 4- 5 7 8 3 5- 9 2- 4 E 6 4 1 B 0. 1 µ g/ L < 0. 1 0 ----

p er yl e n e 1 9 8- 5 5- 0 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

p h e n a nt hr e n e 8 5- 0 1- 8 E 6 4 1 B 0. 0 2 µ g/ L < 0. 0 2 0 ----

p yr e n e 1 2 9- 0 0- 0 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

q ui n oli n e 6 0 2 7- 0 2- 7 E 6 4 1 B 0. 0 5 µ g/ L < 0. 0 5 0 ----

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s  ( Q C L ot: 1 3 4 3 4 0)

a c e n a p ht h e n e 8 3- 3 2- 9 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

a c e n a p ht h yl e n e 2 0 8- 9 6- 8 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

a cri di n e 2 6 0- 9 4- 6 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

a nt hr a c e n e 1 2 0- 1 2- 7 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

a nt hr a q ui n o n e, 9, 1 0- 8 4- 6 5- 1 E 6 4 1 B 0. 0 5 µ g/ L < 0. 0 5 0 ----

b e n z( a) a nt hr a c e n e 5 6- 5 5- 3 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

b e n z o( a) p yr e n e 5 0- 3 2- 8 E 6 4 1 B 0. 0 0 5 µ g/ L < 0. 0 0 5 0 ----

b e n z o( b +j)fl u or a nt h e n e ---- E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

b e n z o( e) p yr e n e 1 9 2- 9 7- 2 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

b e n z o( g, h,i) p er yl e n e 1 9 1- 2 4- 2 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

b e n z o( k)fl u or a nt h e n e 2 0 7- 0 8- 9 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----
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P ol y c y cli c Ar o m ati c H y dr o c ar b o n s  ( Q C L ot: 1 3 4 3 4 0)  - c o nti n u e d

c hl or o n a p ht h al e n e, 2- 9 1- 5 8- 7 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

c hr y s e n e 2 1 8- 0 1- 9 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

di b e n z( a, h) a nt hr a c e n e 5 3- 7 0- 3 E 6 4 1 B 0. 0 0 5 µ g/ L < 0. 0 0 5 0 ----

di m et h yl b e n z( a) a nt hr a c e n e, 7, 1 2- 5 7- 9 7- 6 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

fl u or a nt h e n e 2 0 6- 4 4- 0 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

fl u or e n e 8 6- 7 3- 7 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

i n d e n o( 1, 2, 3- c, d) p yr e n e 1 9 3- 3 9- 5 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

m et h yl c h ol a nt hr e n e, 3- 5 6- 4 9- 5 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

m et h yl n a p ht h al e n e, 1- 9 0- 1 2- 0 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

m et h yl n a p ht h al e n e, 2- 9 1- 5 7- 6 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

n a p ht h al e n e 9 1- 2 0- 3 E 6 4 1 B 0. 0 5 µ g/ L < 0. 0 5 0 ----

nitr o p yr e n e, 4- 5 7 8 3 5- 9 2- 4 E 6 4 1 B 0. 1 µ g/ L < 0. 1 0 ----

p er yl e n e 1 9 8- 5 5- 0 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

p h e n a nt hr e n e 8 5- 0 1- 8 E 6 4 1 B 0. 0 2 µ g/ L < 0. 0 2 0 ----

p yr e n e 1 2 9- 0 0- 0 E 6 4 1 B 0. 0 1 µ g/ L < 0. 0 1 0 ----

q ui n oli n e 6 0 2 7- 0 2- 7 E 6 4 1 B 0. 0 5 µ g/ L < 0. 0 5 0 ----

P h e n oli c s  ( Q C L ot: 1 3 3 4 0 7)

c hl or o p h e n ol, 2- 9 5- 5 7- 8 E 6 5 1 A 0. 0 5 µ g/ L < 0. 0 5 0 ----

c hl or o p h e n ol, 3- 1 0 8- 4 3- 0 E 6 5 1 A 0. 0 5 µ g/ L < 0. 0 5 0 ----

c hl or o p h e n ol, 4- 1 0 6- 4 8- 9 E 6 5 1 A 0. 0 5 µ g/ L < 0. 0 5 0 ----

di c hl or o p h e n ol, 2, 3- 5 7 6- 2 4- 9 E 6 5 1 A 0. 0 5 µ g/ L < 0. 0 5 0 ----

di c hl or o p h e n ol, 2, 4- + 2, 5- ---- E 6 5 1 A 0. 0 5 µ g/ L < 0. 0 5 0 ----

di c hl or o p h e n ol, 2, 6- 8 7- 6 5- 0 E 6 5 1 A 0. 0 5 µ g/ L < 0. 0 5 0 ----

di c hl or o p h e n ol, 3, 4- 9 5- 7 7- 2 E 6 5 1 A 0. 0 5 µ g/ L < 0. 0 5 0 ----

di c hl or o p h e n ol, 3, 5- 5 9 1- 3 5- 5 E 6 5 1 A 0. 0 5 µ g/ L < 0. 0 5 0 ----

m et h yl p h e n ol, 4- c hl or o- 3- 5 9- 5 0- 7 E 6 5 1 A 0. 1 µ g/ L < 0. 1 0 ----

p e nt a c hl or o p h e n ol [ P C P] 8 7- 8 6- 5 E 6 5 1 A 0. 1 µ g/ L < 0. 1 0 ----

t etr a c hl or o p h e n ol, 2, 3, 4, 5- 4 9 0 1- 5 1- 3 E 6 5 1 A 0. 1 µ g/ L < 0. 1 0 ----

t etr a c hl or o p h e n ol, 2, 3, 4, 6- 5 8- 9 0- 2 E 6 5 1 A 0. 1 µ g/ L < 0. 1 0 ----

t etr a c hl or o p h e n ol, 2, 3, 5, 6- 9 3 5- 9 5- 5 E 6 5 1 A 0. 1 µ g/ L < 0. 1 0 ----

tri c hl or o p h e n ol, 2, 3, 4- 1 5 9 5 0- 6 6- 0 E 6 5 1 A 0. 1 µ g/ L < 0. 1 0 ----

tri c hl or o p h e n ol, 2, 3, 5- 9 3 3- 7 8- 8 E 6 5 1 A 0. 1 µ g/ L < 0. 1 0 ----

tri c hl or o p h e n ol, 2, 3, 6- 9 3 3- 7 5- 5 E 6 5 1 A 0. 1 µ g/ L < 0. 1 0 ----

tri c hl or o p h e n ol, 2, 4, 5- 9 5- 9 5- 4 E 6 5 1 A 0. 1 µ g/ L < 0. 1 0 ----

tri c hl or o p h e n ol, 2, 4, 6- 8 8- 0 6- 2 E 6 5 1 A 0. 1 µ g/ L < 0. 1 0 ----

tri c hl or o p h e n ol, 3, 4, 5- 6 0 9- 1 9- 8 E 6 5 1 A 0. 1 µ g/ L < 0. 1 0 ----



1 1  of  2 0:P a g e

W or k Or d er :

:Cli e nt

V A 2 0 C 3 6 9 8

W S P C a n a d a Gr o u p Li mit e d

----:Pr oj e ct



1 2  of  2 0:P a g e

W or k Or d er :

:Cli e nt

V A 2 0 C 3 6 9 8

W S P C a n a d a Gr o u p Li mit e d

----:Pr oj e ct

L a b or at or y C o ntr ol S a m pl e ( L C S) R e p ort

A  L a b or at or y C o ntr ol S a m pl e ( L C S) i s a n a n al yt e-fr e e m atri x t h at h a s b e e n f ortifi e d ( s pi k e d) wit h t e st a n al yt e s at k n o w n c o n c e ntr ati o n a n d pr o c e s s e d i n a n i d e nti c al m a n n er t o t e st s a m pl e s.  L C S 

r e s ult s ar e e x pr e s s e d a s p er c e nt r e c o v er y, a n d ar e u s e d t o m o nit or a n d c o ntr ol t e st m et h o d a c c ur a c y a n d pr e ci si o n, i n d e p e n d e nt of t e st s a m pl e m atri x.

S u b- M atri x : W at er L a b or at or y C o ntr ol S a m pl e ( L C S) R e p ort

R e c o v er y Li mit s ( %)R e c o v er y ( %)S pi k e

C o n c e ntr ati o n Hi g hL C SA n al yt e C A S N u m b er L O R U nitM et h o d L o w Q u alifi er

P h y si c al T e st s  ( Q C L ot: 1 3 3 8 2 6)
p H ---- E 1 0 8 ---- p H u nit s 1 0 07 p H u nit s 1 0 29 8. 0 ----

A ni o n s a n d N utri e nt s  ( Q C L ot: 1 3 3 8 2 9)
c hl ori d e 1 6 8 8 7- 0 0- 6 E 2 3 5. Cl 0. 5 m g/ L 1 0 11 0 0 m g/ L 1 1 09 0. 0 ----

A ni o n s a n d N utri e nt s  ( Q C L ot: 1 3 3 9 1 9)
c hl ori d e 1 6 8 8 7- 0 0- 6 E 2 3 5. Cl 0. 5 m g/ L 1 0 21 0 0 m g/ L 1 1 09 0. 0 ----

N o n- C hl ori n at e d P h e n oli c s  ( Q C L ot: 1 3 3 4 0 7)
di m et h yl p h e n ol, 2, 4- 1 0 5- 6 7- 9 E 6 5 1 A 0. 2 µ g/ L 9 8. 02 µ g/ L 1 3 05 0. 0 ----

m et h yl p h e n ol, 2- 9 5- 4 8- 7 E 6 5 1 A 0. 5 µ g/ L 6 4. 32 µ g/ L 1 3 05 0. 0 ----

m et h yl p h e n ol, 3- 1 0 8- 3 9- 4 E 6 5 1 A 0. 2 µ g/ L 7 1. 52 µ g/ L 1 3 05 0. 0 ----

m et h yl p h e n ol, 4- 1 0 6- 4 4- 5 E 6 5 1 A 0. 2 µ g/ L 9 8. 12 µ g/ L 1 3 05 0. 0 ----

p h e n ol 1 0 8- 9 5- 2 E 6 5 1 A 0. 2 µ g/ L 1 0 62 µ g/ L 1 3 05 0. 0 ----

Di s s ol v e d M et al s  ( Q C L ot: 1 3 3 4 6 9)
al u mi n u m, di s s ol v e d 7 4 2 9- 9 0- 5 E 4 2 1 0. 0 0 1 m g/ L 9 9. 02 m g/ L 1 2 08 0. 0 ----

a nti m o n y, di s s ol v e d 7 4 4 0- 3 6- 0 E 4 2 1 0. 0 0 0 1 m g/ L 1 0 81 m g/ L 1 2 08 0. 0 ----

ar s e ni c, di s s ol v e d 7 4 4 0- 3 8- 2 E 4 2 1 0. 0 0 0 1 m g/ L 1 0 41 m g/ L 1 2 08 0. 0 ----

b ari u m, di s s ol v e d 7 4 4 0- 3 9- 3 E 4 2 1 0. 0 0 0 1 m g/ L 1 0 00. 2 5 m g/ L 1 2 08 0. 0 ----

b er ylli u m, di s s ol v e d 7 4 4 0- 4 1- 7 E 4 2 1 0. 0 0 0 0 2 m g/ L 9 9. 90. 1 m g/ L 1 2 08 0. 0 ----

bi s m ut h, di s s ol v e d 7 4 4 0- 6 9- 9 E 4 2 1 0. 0 0 0 0 5 m g/ L 1 0 11 m g/ L 1 2 08 0. 0 ----

b or o n, di s s ol v e d 7 4 4 0- 4 2- 8 E 4 2 1 0. 0 1 m g/ L 1 1 11 m g/ L 1 2 08 0. 0 ----

c a d mi u m, di s s ol v e d 7 4 4 0- 4 3- 9 E 4 2 1 0. 0 0 0 0 0 5 m g/ L 1 0 20. 1 m g/ L 1 2 08 0. 0 ----

c al ci u m, di s s ol v e d 7 4 4 0- 7 0- 2 E 4 2 1 0. 0 5 m g/ L 1 0 25 0 m g/ L 1 2 08 0. 0 ----

c e si u m, di s s ol v e d 7 4 4 0- 4 6- 2 E 4 2 1 0. 0 0 0 0 1 m g/ L 9 4. 40. 0 5 m g/ L 1 2 08 0. 0 ----

c o b alt, di s s ol v e d 7 4 4 0- 4 8- 4 E 4 2 1 0. 0 0 0 1 m g/ L 1 0 00. 2 5 m g/ L 1 2 08 0. 0 ----

c o p p er, di s s ol v e d 7 4 4 0- 5 0- 8 E 4 2 1 0. 0 0 0 2 m g/ L 9 7. 90. 2 5 m g/ L 1 2 08 0. 0 ----

ir o n, di s s ol v e d 7 4 3 9- 8 9- 6 E 4 2 1 0. 0 1 m g/ L 9 9. 51 m g/ L 1 2 08 0. 0 ----

l e a d, di s s ol v e d 7 4 3 9- 9 2- 1 E 4 2 1 0. 0 0 0 0 5 m g/ L 1 0 50. 5 m g/ L 1 2 08 0. 0 ----

lit hi u m, di s s ol v e d 7 4 3 9- 9 3- 2 E 4 2 1 0. 0 0 1 m g/ L 9 3. 70. 2 5 m g/ L 1 2 08 0. 0 ----

m a g n e si u m, di s s ol v e d 7 4 3 9- 9 5- 4 E 4 2 1 0. 0 0 5 m g/ L 1 0 15 0 m g/ L 1 2 08 0. 0 ----

m a n g a n e s e, di s s ol v e d 7 4 3 9- 9 6- 5 E 4 2 1 0. 0 0 0 1 m g/ L 1 1 20. 2 5 m g/ L 1 2 08 0. 0 ----

m ol y b d e n u m, di s s ol v e d 7 4 3 9- 9 8- 7 E 4 2 1 0. 0 0 0 0 5 m g/ L 1 0 30. 2 5 m g/ L 1 2 08 0. 0 ----

ni c k el, di s s ol v e d 7 4 4 0- 0 2- 0 E 4 2 1 0. 0 0 0 5 m g/ L 9 7. 70. 5 m g/ L 1 2 08 0. 0 ----
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Di s s ol v e d M et al s  ( Q C L ot: 1 3 3 4 6 9)  - c o nti n u e d
p h o s p h or u s, di s s ol v e d 7 7 2 3- 1 4- 0 E 4 2 1 0. 0 5 m g/ L 1 0 11 0 m g/ L 1 3 07 0. 0 ----

p ot a s si u m, di s s ol v e d 7 4 4 0- 0 9- 7 E 4 2 1 0. 0 5 m g/ L 1 0 15 0 m g/ L 1 2 08 0. 0 ----

r u bi di u m, di s s ol v e d 7 4 4 0- 1 7- 7 E 4 2 1 0. 0 0 0 2 m g/ L 1 0 20. 1 m g/ L 1 2 08 0. 0 ----

s el e ni u m, di s s ol v e d 7 7 8 2- 4 9- 2 E 4 2 1 0. 0 0 0 0 5 m g/ L 1 0 51 m g/ L 1 2 08 0. 0 ----

sili c o n, di s s ol v e d 7 4 4 0- 2 1- 3 E 4 2 1 0. 0 5 m g/ L 1 0 21 0 m g/ L 1 2 08 0. 0 ----

sil v er, di s s ol v e d 7 4 4 0- 2 2- 4 E 4 2 1 0. 0 0 0 0 1 m g/ L 9 9. 40. 1 m g/ L 1 2 08 0. 0 ----

s o di u m, di s s ol v e d 1 7 3 4 1- 2 5- 2 E 4 2 1 0. 0 5 m g/ L 1 1 15 0 m g/ L 1 2 08 0. 0 ----

str o nti u m, di s s ol v e d 7 4 4 0- 2 4- 6 E 4 2 1 0. 0 0 0 2 m g/ L 1 0 30. 2 5 m g/ L 1 2 08 0. 0 ----

s ulf ur, di s s ol v e d 7 7 0 4- 3 4- 9 E 4 2 1 0. 5 m g/ L 1 0 75 0 m g/ L 1 2 08 0. 0 ----

t ell uri u m, di s s ol v e d 1 3 4 9 4- 8 0- 9 E 4 2 1 0. 0 0 0 2 m g/ L 1 0 50. 1 m g/ L 1 2 08 0. 0 ----

t h alli u m, di s s ol v e d 7 4 4 0- 2 8- 0 E 4 2 1 0. 0 0 0 0 1 m g/ L 1 0 51 m g/ L 1 2 08 0. 0 ----

t h ori u m, di s s ol v e d 7 4 4 0- 2 9- 1 E 4 2 1 0. 0 0 0 1 m g/ L 1 0 10. 1 m g/ L 1 2 08 0. 0 ----

ti n, di s s ol v e d 7 4 4 0- 3 1- 5 E 4 2 1 0. 0 0 0 1 m g/ L 9 9. 20. 5 m g/ L 1 2 08 0. 0 ----

tit a ni u m, di s s ol v e d 7 4 4 0- 3 2- 6 E 4 2 1 0. 0 0 0 3 m g/ L 9 0. 30. 2 5 m g/ L 1 2 08 0. 0 ----

t u n g st e n, di s s ol v e d 7 4 4 0- 3 3- 7 E 4 2 1 0. 0 0 0 1 m g/ L 1 0 30. 1 m g/ L 1 2 08 0. 0 ----

ur a ni u m, di s s ol v e d 7 4 4 0- 6 1- 1 E 4 2 1 0. 0 0 0 0 1 m g/ L 1 0 20. 0 0 5 m g/ L 1 2 08 0. 0 ----

v a n a di u m, di s s ol v e d 7 4 4 0- 6 2- 2 E 4 2 1 0. 0 0 0 5 m g/ L 9 8. 50. 5 m g/ L 1 2 08 0. 0 ----

zi n c, di s s ol v e d 7 4 4 0- 6 6- 6 E 4 2 1 0. 0 0 1 m g/ L 1 0 20. 5 m g/ L 1 2 08 0. 0 ----

zir c o ni u m, di s s ol v e d 7 4 4 0- 6 7- 7 E 4 2 1 0. 0 0 0 2 m g/ L 9 7. 50. 1 m g/ L 1 2 08 0. 0 ----

Di s s ol v e d M et al s  ( Q C L ot: 1 3 3 4 7 0)
c hr o mi u m, di s s ol v e d 7 4 4 0- 4 7- 3 E 4 2 1. Cr- L 0. 0 0 0 1 m g/ L 9 5. 40. 2 5 m g/ L 1 2 08 0. 0 ----

m er c ur y, di s s ol v e d 7 4 3 9- 9 7- 6 E 5 0 9 0. 0 0 0 0 0 5 m g/ L 1 0 20. 0 0 0 1 m g/ L 1 2 08 0. 0 ----

V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 3 5 2 4)
b e n z e n e 7 1- 4 3- 2 E 6 1 1 C 0. 5 µ g/ L 1 1 31 0 0 µ g/ L 1 3 07 0. 0 ----

br o m o di c hl or o m et h a n e 7 5- 2 7- 4 E 6 1 1 C 0. 5 µ g/ L 1 2 61 0 0 µ g/ L 1 3 07 0. 0 ----

br o m of or m 7 5- 2 5- 2 E 6 1 1 C 0. 5 µ g/ L 8 3. 21 0 0 µ g/ L 1 3 07 0. 0 ----

c ar b o n t etr a c hl ori d e 5 6- 2 3- 5 E 6 1 1 C 0. 5 µ g/ L 1 1 11 0 0 µ g/ L 1 3 07 0. 0 ----

c hl or o b e n z e n e 1 0 8- 9 0- 7 E 6 1 1 C 0. 5 µ g/ L 1 1 51 0 0 µ g/ L 1 3 07 0. 0 ----

c hl or o et h a n e 7 5- 0 0- 3 E 6 1 1 C 0. 5 µ g/ L 8 6. 11 0 0 µ g/ L 1 4 06 0. 0 ----

c hl or of or m 6 7- 6 6- 3 E 6 1 1 C 0. 5 µ g/ L 1 2 91 0 0 µ g/ L 1 3 07 0. 0 ----

c hl or o m et h a n e 7 4- 8 7- 3 E 6 1 1 C 0. 5 µ g/ L 6 0. 81 0 0 µ g/ L 1 4 06 0. 0 ----

di br o m o c hl or o m et h a n e 1 2 4- 4 8- 1 E 6 1 1 C 0. 5 µ g/ L 8 7. 21 0 0 µ g/ L 1 3 07 0. 0 ----

di c hl or o b e n z e n e, 1, 2- 9 5- 5 0- 1 E 6 1 1 C 0. 5 µ g/ L 1 0 81 0 0 µ g/ L 1 3 07 0. 0 ----

di c hl or o b e n z e n e, 1, 3- 5 4 1- 7 3- 1 E 6 1 1 C 0. 5 µ g/ L 1 1 01 0 0 µ g/ L 1 3 07 0. 0 ----

di c hl or o b e n z e n e, 1, 4- 1 0 6- 4 6- 7 E 6 1 1 C 0. 5 µ g/ L 1 1 31 0 0 µ g/ L 1 3 07 0. 0 ----

di c hl or o et h a n e, 1, 1- 7 5- 3 4- 3 E 6 1 1 C 0. 5 µ g/ L 1 1 41 0 0 µ g/ L 1 3 07 0. 0 ----
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V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 3 5 2 4)  - c o nti n u e d
di c hl or o et h a n e, 1, 2- 1 0 7- 0 6- 2 E 6 1 1 C 0. 5 µ g/ L 1 1 41 0 0 µ g/ L 1 3 07 0. 0 ----

di c hl or o et h yl e n e, 1, 1- 7 5- 3 5- 4 E 6 1 1 C 0. 5 µ g/ L 1 1 61 0 0 µ g/ L 1 3 07 0. 0 ----

di c hl or o et h yl e n e, ci s- 1, 2- 1 5 6- 5 9- 4 E 6 1 1 C 0. 5 µ g/ L 1 2 11 0 0 µ g/ L 1 3 07 0. 0 ----

di c hl or o et h yl e n e, tr a n s- 1, 2- 1 5 6- 6 0- 5 E 6 1 1 C 0. 5 µ g/ L 1 2 41 0 0 µ g/ L 1 3 07 0. 0 ----

di c hl or o m et h a n e 7 5- 0 9- 2 E 6 1 1 C 0. 5 µ g/ L 1 1 71 0 0 µ g/ L 1 3 07 0. 0 ----

di c hl or o pr o p a n e, 1, 2- 7 8- 8 7- 5 E 6 1 1 C 0. 5 µ g/ L 1 1 91 0 0 µ g/ L 1 3 07 0. 0 ----

di c hl or o pr o p yl e n e, ci s- 1, 3- 1 0 0 6 1- 0 1- 5 E 6 1 1 C 0. 5 µ g/ L 9 5. 31 0 0 µ g/ L 1 3 07 0. 0 ----

di c hl or o pr o p yl e n e, tr a n s- 1, 3- 1 0 0 6 1- 0 2- 6 E 6 1 1 C 0. 5 µ g/ L # 6 2. 61 0 0 µ g/ L 1 3 07 0. 0 L C S- N D

et h yl b e n z e n e 1 0 0- 4 1- 4 E 6 1 1 C 0. 5 µ g/ L 1 1 01 0 0 µ g/ L 1 3 07 0. 0 ----

m et h yl-t ert- b ut yl et h er [ M T B E] 1 6 3 4- 0 4- 4 E 6 1 1 C 0. 5 µ g/ L 1 0 81 0 0 µ g/ L 1 3 07 0. 0 ----

st yr e n e 1 0 0- 4 2- 5 E 6 1 1 C 0. 5 µ g/ L 1 0 41 0 0 µ g/ L 1 3 07 0. 0 ----

t etr a c hl or o et h a n e, 1, 1, 1, 2- 6 3 0- 2 0- 6 E 6 1 1 C 0. 5 µ g/ L 1 1 01 0 0 µ g/ L 1 3 07 0. 0 ----

t etr a c hl or o et h a n e, 1, 1, 2, 2- 7 9- 3 4- 5 E 6 1 1 C 0. 2 µ g/ L 1 0 21 0 0 µ g/ L 1 3 07 0. 0 ----

t etr a c hl or o et h yl e n e 1 2 7- 1 8- 4 E 6 1 1 C 0. 5 µ g/ L 1 0 21 0 0 µ g/ L 1 3 07 0. 0 ----

t ol u e n e 1 0 8- 8 8- 3 E 6 1 1 C 0. 4 µ g/ L 9 8. 91 0 0 µ g/ L 1 3 07 0. 0 ----

tri c hl or o et h a n e, 1, 1, 1- 7 1- 5 5- 6 E 6 1 1 C 0. 5 µ g/ L 1 0 41 0 0 µ g/ L 1 3 07 0. 0 ----

tri c hl or o et h a n e, 1, 1, 2- 7 9- 0 0- 5 E 6 1 1 C 0. 5 µ g/ L 1 0 11 0 0 µ g/ L 1 3 07 0. 0 ----

tri c hl or o et h yl e n e 7 9- 0 1- 6 E 6 1 1 C 0. 5 µ g/ L 1 2 01 0 0 µ g/ L 1 3 07 0. 0 ----

tri c hl or ofl u or o m et h a n e 7 5- 6 9- 4 E 6 1 1 C 0. 5 µ g/ L 1 1 21 0 0 µ g/ L 1 4 06 0. 0 ----

vi n yl c hl ori d e 7 5- 0 1- 4 E 6 1 1 C 0. 4 µ g/ L 6 2. 41 0 0 µ g/ L 1 4 06 0. 0 ----

x yl e n e, m + p- 1 7 9 6 0 1- 2 3- 1 E 6 1 1 C 0. 5 µ g/ L 1 1 22 0 0 µ g/ L 1 3 07 0. 0 ----

x yl e n e, o- 9 5- 4 7- 6 E 6 1 1 C 0. 5 µ g/ L 1 0 71 0 0 µ g/ L 1 3 07 0. 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 5 2 3)
F 1 ( C 6- C 1 0) ---- E 5 8 1. V H + F 1 1 0 0 µ g/ L 9 4. 26 3 1 0 µ g/ L 1 3 07 0. 0 ----

V H w ( C 6- C 1 0) ---- E 5 8 1. V H + F 1 1 0 0 µ g/ L 8 8. 86 3 1 0 µ g/ L 1 3 07 0. 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 7 8 9)
E P H ( C 1 0- C 1 9) ---- E 6 0 1 A 2 5 0 µ g/ L 1 1 86 4 9 1 µ g/ L 1 3 07 0. 0 ----

E P H ( C 1 9- C 3 2) ---- E 6 0 1 A 2 5 0 µ g/ L 1 1 63 3 6 3 µ g/ L 1 3 07 0. 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 7 9 1)
F 2 ( C 1 0- C 1 6) ---- E 6 0 1 1 0 0 µ g/ L 1 1 93 5 3 8 µ g/ L 1 3 07 0. 0 ----

F 3 ( C 1 6- C 3 4) ---- E 6 0 1 2 5 0 µ g/ L 1 1 57 0 5 3 µ g/ L 1 3 07 0. 0 ----

F 4 ( C 3 4- C 5 0) ---- E 6 0 1 2 5 0 µ g/ L 1 2 05 0 5 1 µ g/ L 1 3 07 0. 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 3 4 3 3 7)
E P H ( C 1 0- C 1 9) ---- E 6 0 1 A 2 5 0 µ g/ L 1 2 66 4 9 1 µ g/ L 1 3 07 0. 0 ----

E P H ( C 1 9- C 3 2) ---- E 6 0 1 A 2 5 0 µ g/ L 1 2 23 3 6 3 µ g/ L 1 3 07 0. 0 ----
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P ol y c y cli c Ar o m ati c H y dr o c ar b o n s  ( Q C L ot: 1 3 3 7 9 0)
a c e n a p ht h e n e 8 3- 3 2- 9 E 6 4 1 B 0. 0 1 µ g/ L 1 1 10. 5 µ g/ L 1 3 06 0. 0 ----

a c e n a p ht h yl e n e 2 0 8- 9 6- 8 E 6 4 1 B 0. 0 1 µ g/ L 1 1 30. 5 µ g/ L 1 3 06 0. 0 ----

a cri di n e 2 6 0- 9 4- 6 E 6 4 1 B 0. 0 1 µ g/ L 1 1 80. 5 µ g/ L 1 3 06 0. 0 ----

a nt hr a c e n e 1 2 0- 1 2- 7 E 6 4 1 B 0. 0 1 µ g/ L 1 2 30. 5 µ g/ L 1 3 06 0. 0 ----

a nt hr a q ui n o n e, 9, 1 0- 8 4- 6 5- 1 E 6 4 1 B 0. 0 5 µ g/ L 1 2 60. 5 µ g/ L 1 3 06 0. 0 ----

b e n z( a) a nt hr a c e n e 5 6- 5 5- 3 E 6 4 1 B 0. 0 1 µ g/ L 1 2 00. 5 µ g/ L 1 3 06 0. 0 ----

b e n z o( a) p yr e n e 5 0- 3 2- 8 E 6 4 1 B 0. 0 0 5 µ g/ L 1 1 40. 5 µ g/ L 1 3 06 0. 0 ----

b e n z o( b +j)fl u or a nt h e n e ---- E 6 4 1 B 0. 0 1 µ g/ L 1 0 60. 5 µ g/ L 1 3 06 0. 0 ----

b e n z o( b +j + k)fl u or a nt h e n e ---- E 6 4 1 B ---- µ g/ L 1 1 01 µ g/ L 1 3 06 0. 0 ----

b e n z o( e) p yr e n e 1 9 2- 9 7- 2 E 6 4 1 B 0. 0 1 µ g/ L 9 5. 30. 5 µ g/ L 1 3 06 0. 0 ----

b e n z o( g, h,i) p er yl e n e 1 9 1- 2 4- 2 E 6 4 1 B 0. 0 1 µ g/ L 1 0 70. 5 µ g/ L 1 3 06 0. 0 ----

b e n z o( k)fl u or a nt h e n e 2 0 7- 0 8- 9 E 6 4 1 B 0. 0 1 µ g/ L 1 1 50. 5 µ g/ L 1 3 06 0. 0 ----

c hl or o n a p ht h al e n e, 2- 9 1- 5 8- 7 E 6 4 1 B 0. 0 1 µ g/ L 1 1 50. 5 µ g/ L 1 3 06 0. 0 ----

c hr y s e n e 2 1 8- 0 1- 9 E 6 4 1 B 0. 0 1 µ g/ L 1 1 30. 5 µ g/ L 1 3 06 0. 0 ----

di b e n z( a, h) a nt hr a c e n e 5 3- 7 0- 3 E 6 4 1 B 0. 0 0 5 µ g/ L 1 1 60. 5 µ g/ L 1 3 06 0. 0 ----

di m et h yl b e n z( a) a nt hr a c e n e, 7, 1 2- 5 7- 9 7- 6 E 6 4 1 B 0. 0 1 µ g/ L 6 8. 00. 5 µ g/ L 1 3 04 0. 0 ----

fl u or a nt h e n e 2 0 6- 4 4- 0 E 6 4 1 B 0. 0 1 µ g/ L 1 1 80. 5 µ g/ L 1 3 06 0. 0 ----

fl u or e n e 8 6- 7 3- 7 E 6 4 1 B 0. 0 1 µ g/ L 1 1 70. 5 µ g/ L 1 3 06 0. 0 ----

i n d e n o( 1, 2, 3- c, d) p yr e n e 1 9 3- 3 9- 5 E 6 4 1 B 0. 0 1 µ g/ L 1 1 60. 5 µ g/ L 1 3 06 0. 0 ----

m et h yl c h ol a nt hr e n e, 3- 5 6- 4 9- 5 E 6 4 1 B 0. 0 1 µ g/ L 1 2 80. 5 µ g/ L 1 3 05 0. 0 ----

m et h yl n a p ht h al e n e, 1- 9 0- 1 2- 0 E 6 4 1 B 0. 0 1 µ g/ L 1 0 70. 5 µ g/ L 1 3 06 0. 0 ----

m et h yl n a p ht h al e n e, 2- 9 1- 5 7- 6 E 6 4 1 B 0. 0 1 µ g/ L 1 0 40. 5 µ g/ L 1 3 06 0. 0 ----

n a p ht h al e n e 9 1- 2 0- 3 E 6 4 1 B 0. 0 5 µ g/ L 1 0 30. 5 µ g/ L 1 3 05 0. 0 ----

nitr o p yr e n e, 4- 5 7 8 3 5- 9 2- 4 E 6 4 1 B 0. 1 µ g/ L # 1 5 40. 5 µ g/ L 1 4 05 0. 0 L C S- N D

p er yl e n e 1 9 8- 5 5- 0 E 6 4 1 B 0. 0 1 µ g/ L 1 1 10. 5 µ g/ L 1 3 06 0. 0 ----

p h e n a nt hr e n e 8 5- 0 1- 8 E 6 4 1 B 0. 0 2 µ g/ L 1 1 80. 5 µ g/ L 1 3 06 0. 0 ----

p yr e n e 1 2 9- 0 0- 0 E 6 4 1 B 0. 0 1 µ g/ L 1 2 20. 5 µ g/ L 1 3 06 0. 0 ----

q ui n oli n e 6 0 2 7- 0 2- 7 E 6 4 1 B 0. 0 5 µ g/ L 1 1 40. 5 µ g/ L 1 3 06 0. 0 ----

P ol y c y cli c Ar o m ati c H y dr o c ar b o n s  ( Q C L ot: 1 3 4 3 4 0)
a c e n a p ht h e n e 8 3- 3 2- 9 E 6 4 1 B 0. 0 1 µ g/ L 1 2 20. 5 µ g/ L 1 3 06 0. 0 ----

a c e n a p ht h yl e n e 2 0 8- 9 6- 8 E 6 4 1 B 0. 0 1 µ g/ L 1 2 60. 5 µ g/ L 1 3 06 0. 0 ----

a cri di n e 2 6 0- 9 4- 6 E 6 4 1 B 0. 0 1 µ g/ L 1 0 80. 5 µ g/ L 1 3 06 0. 0 ----

a nt hr a c e n e 1 2 0- 1 2- 7 E 6 4 1 B 0. 0 1 µ g/ L 1 1 30. 5 µ g/ L 1 3 06 0. 0 ----

a nt hr a q ui n o n e, 9, 1 0- 8 4- 6 5- 1 E 6 4 1 B 0. 0 5 µ g/ L 1 0 30. 5 µ g/ L 1 3 06 0. 0 ----

b e n z( a) a nt hr a c e n e 5 6- 5 5- 3 E 6 4 1 B 0. 0 1 µ g/ L 1 3 00. 5 µ g/ L 1 3 06 0. 0 ----

b e n z o( a) p yr e n e 5 0- 3 2- 8 E 6 4 1 B 0. 0 0 5 µ g/ L 1 1 20. 5 µ g/ L 1 3 06 0. 0 ----

b e n z o( b +j)fl u or a nt h e n e ---- E 6 4 1 B 0. 0 1 µ g/ L 1 1 30. 5 µ g/ L 1 3 06 0. 0 ----
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P ol y c y cli c Ar o m ati c H y dr o c ar b o n s  ( Q C L ot: 1 3 4 3 4 0)  - c o nti n u e d
b e n z o( b +j + k)fl u or a nt h e n e ---- E 6 4 1 B ---- µ g/ L 1 1 41 µ g/ L 1 3 06 0. 0 ----

b e n z o( e) p yr e n e 1 9 2- 9 7- 2 E 6 4 1 B 0. 0 1 µ g/ L 1 0 00. 5 µ g/ L 1 3 06 0. 0 ----

b e n z o( g, h,i) p er yl e n e 1 9 1- 2 4- 2 E 6 4 1 B 0. 0 1 µ g/ L 1 2 00. 5 µ g/ L 1 3 06 0. 0 ----

b e n z o( k)fl u or a nt h e n e 2 0 7- 0 8- 9 E 6 4 1 B 0. 0 1 µ g/ L 1 1 60. 5 µ g/ L 1 3 06 0. 0 ----

c hl or o n a p ht h al e n e, 2- 9 1- 5 8- 7 E 6 4 1 B 0. 0 1 µ g/ L 1 1 90. 5 µ g/ L 1 3 06 0. 0 ----

c hr y s e n e 2 1 8- 0 1- 9 E 6 4 1 B 0. 0 1 µ g/ L 1 2 30. 5 µ g/ L 1 3 06 0. 0 ----

di b e n z( a, h) a nt hr a c e n e 5 3- 7 0- 3 E 6 4 1 B 0. 0 0 5 µ g/ L 1 2 70. 5 µ g/ L 1 3 06 0. 0 ----

di m et h yl b e n z( a) a nt hr a c e n e, 7, 1 2- 5 7- 9 7- 6 E 6 4 1 B 0. 0 1 µ g/ L 7 0. 60. 5 µ g/ L 1 3 04 0. 0 ----

fl u or a nt h e n e 2 0 6- 4 4- 0 E 6 4 1 B 0. 0 1 µ g/ L 1 2 80. 5 µ g/ L 1 3 06 0. 0 ----

fl u or e n e 8 6- 7 3- 7 E 6 4 1 B 0. 0 1 µ g/ L 1 0 70. 5 µ g/ L 1 3 06 0. 0 ----

i n d e n o( 1, 2, 3- c, d) p yr e n e 1 9 3- 3 9- 5 E 6 4 1 B 0. 0 1 µ g/ L 1 2 60. 5 µ g/ L 1 3 06 0. 0 ----

m et h yl c h ol a nt hr e n e, 3- 5 6- 4 9- 5 E 6 4 1 B 0. 0 1 µ g/ L 1 1 00. 5 µ g/ L 1 3 05 0. 0 ----

m et h yl n a p ht h al e n e, 1- 9 0- 1 2- 0 E 6 4 1 B 0. 0 1 µ g/ L 1 2 00. 5 µ g/ L 1 3 06 0. 0 ----

m et h yl n a p ht h al e n e, 2- 9 1- 5 7- 6 E 6 4 1 B 0. 0 1 µ g/ L 1 1 70. 5 µ g/ L 1 3 06 0. 0 ----

n a p ht h al e n e 9 1- 2 0- 3 E 6 4 1 B 0. 0 5 µ g/ L 1 1 50. 5 µ g/ L 1 3 05 0. 0 ----

nitr o p yr e n e, 4- 5 7 8 3 5- 9 2- 4 E 6 4 1 B 0. 1 µ g/ L 7 4. 50. 5 µ g/ L 1 4 05 0. 0 ----

p er yl e n e 1 9 8- 5 5- 0 E 6 4 1 B 0. 0 1 µ g/ L 1 1 10. 5 µ g/ L 1 3 06 0. 0 ----

p h e n a nt hr e n e 8 5- 0 1- 8 E 6 4 1 B 0. 0 2 µ g/ L 1 1 00. 5 µ g/ L 1 3 06 0. 0 ----

p yr e n e 1 2 9- 0 0- 0 E 6 4 1 B 0. 0 1 µ g/ L 1 3 00. 5 µ g/ L 1 3 06 0. 0 ----

q ui n oli n e 6 0 2 7- 0 2- 7 E 6 4 1 B 0. 0 5 µ g/ L 1 2 00. 5 µ g/ L 1 3 06 0. 0 ----

P h e n oli c s  ( Q C L ot: 1 3 3 4 0 7)
c hl or o p h e n ol, 2- 9 5- 5 7- 8 E 6 5 1 A 0. 0 5 µ g/ L 8 7. 62 µ g/ L 1 3 05 0. 0 ----

c hl or o p h e n ol, 3- 1 0 8- 4 3- 0 E 6 5 1 A 0. 0 5 µ g/ L 8 7. 22 µ g/ L 1 3 05 0. 0 ----

c hl or o p h e n ol, 4- 1 0 6- 4 8- 9 E 6 5 1 A 0. 0 5 µ g/ L 9 1. 72 µ g/ L 1 3 05 0. 0 ----

di c hl or o p h e n ol, 2, 3- 5 7 6- 2 4- 9 E 6 5 1 A 0. 0 5 µ g/ L 9 1. 02 µ g/ L 1 3 05 0. 0 ----

di c hl or o p h e n ol, 2, 4- + 2, 5- ---- E 6 5 1 A 0. 0 5 µ g/ L 9 0. 54 µ g/ L 1 3 05 0. 0 ----

di c hl or o p h e n ol, 2, 6- 8 7- 6 5- 0 E 6 5 1 A 0. 0 5 µ g/ L 8 9. 92 µ g/ L 1 3 05 0. 0 ----

di c hl or o p h e n ol, 3, 4- 9 5- 7 7- 2 E 6 5 1 A 0. 0 5 µ g/ L 8 8. 42 µ g/ L 1 3 05 0. 0 ----

di c hl or o p h e n ol, 3, 5- 5 9 1- 3 5- 5 E 6 5 1 A 0. 0 5 µ g/ L 9 0. 82 µ g/ L 1 3 05 0. 0 ----

m et h yl p h e n ol, 4- c hl or o- 3- 5 9- 5 0- 7 E 6 5 1 A 0. 1 µ g/ L 9 1. 92 µ g/ L 1 3 06 0. 0 ----

p e nt a c hl or o p h e n ol [ P C P] 8 7- 8 6- 5 E 6 5 1 A 0. 1 µ g/ L 9 3. 92 µ g/ L 1 3 06 0. 0 ----

t etr a c hl or o p h e n ol, 2, 3, 4, 5- 4 9 0 1- 5 1- 3 E 6 5 1 A 0. 1 µ g/ L 9 2. 42 µ g/ L 1 3 06 0. 0 ----

t etr a c hl or o p h e n ol, 2, 3, 4, 6- 5 8- 9 0- 2 E 6 5 1 A 0. 1 µ g/ L 9 0. 62 µ g/ L 1 3 06 0. 0 ----

t etr a c hl or o p h e n ol, 2, 3, 5, 6- 9 3 5- 9 5- 5 E 6 5 1 A 0. 1 µ g/ L 9 4. 42 µ g/ L 1 3 06 0. 0 ----

tri c hl or o p h e n ol, 2, 3, 4- 1 5 9 5 0- 6 6- 0 E 6 5 1 A 0. 1 µ g/ L 9 1. 02 µ g/ L 1 3 05 0. 0 ----

tri c hl or o p h e n ol, 2, 3, 5- 9 3 3- 7 8- 8 E 6 5 1 A 0. 1 µ g/ L 8 9. 42 µ g/ L 1 3 05 0. 0 ----

tri c hl or o p h e n ol, 2, 3, 6- 9 3 3- 7 5- 5 E 6 5 1 A 0. 1 µ g/ L 9 2. 22 µ g/ L 1 3 05 0. 0 ----
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P h e n oli c s  ( Q C L ot: 1 3 3 4 0 7)  - c o nti n u e d
tri c hl or o p h e n ol, 2, 4, 5- 9 5- 9 5- 4 E 6 5 1 A 0. 1 µ g/ L 9 4. 02 µ g/ L 1 3 05 0. 0 ----

tri c hl or o p h e n ol, 2, 4, 6- 8 8- 0 6- 2 E 6 5 1 A 0. 1 µ g/ L 9 3. 32 µ g/ L 1 3 05 0. 0 ----

tri c hl or o p h e n ol, 3, 4, 5- 6 0 9- 1 9- 8 E 6 5 1 A 0. 1 µ g/ L 8 9. 52 µ g/ L 1 3 05 0. 0 ----

Q u alifi er s
Q u alifi er D e s cri pti o n

L a b C o ntr ol S a m pl e r e c o v er y w a s sli g htl y o ut si d e A L S D Q O. R e p ort e d n o n- d et e ct r e s ult s f or 

a s s o ci at e d s a m pl e s w er e u n aff e ct e d.

L C S- N D
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M atri x S pi k e ( M S) R e p ort
A  M atri x S pi k e ( M S) i s a r a n d o ml y s el e ct e d i ntr a-l a b or at or y r e pli c at e s a m pl e t h at h a s b e e n f ortifi e d ( s pi k e d) wit h t e st a n al yt e s at k n o w n c o n c e ntr ati o n, a n d pr o c e s s e d i n a n i d e nti c al m a n n er t o t e st 

s a m pl e s .  M atri x S pi k e s pr o vi d e i nf or m ati o n r e g ar di n g a n al yt e r e c o v er y a n d p ot e nti al m atri x eff e ct s.  M S D Q O e x c e e d a n c e s d u e t o s a m pl e m atri x m a y s o m eti m e s b e u n a v oi d a bl e; i n s u c h c a s e s, t e st 

r e s ult s f or t h e a s s o ci at e d s a m pl e ( or si mil ar s a m pl e s) m a y b e s u bj e ct t o bi a s. N D – R e c o v er y n ot d et er mi n e d, b a c k gr o u n d l e v el > = 1 x s pi k e l e v el.

S u b- M atri x : W at er M atri x S pi k e ( M S) R e p ort

R e c o v er y ( %) R e c o v er y Li mit s ( %)S pi k e 

M et h o dC A S N u m b erA n al yt eCli e nt s a m pl e I DL a b or at or y s a m pl e 

I D

C o n c e ntr ati o n M S L o w Hi g h Q u alifi erT ar g et

A ni o n s a n d N utri e nt s  ( Q C L ot: 1 3 3 8 2 9)

A n o n y m o u s V A 2 0 C 3 2 7 3- 0 0 1 1 6 8 8 7- 0 0- 6 E 2 3 5. Clc hl ori d e 1 0 0 m g/ L 1 2 57 5. 01 0 0 ----1 0 0 m g/ L

A ni o n s a n d N utri e nt s  ( Q C L ot: 1 3 3 9 1 9)

A n o n y m o u s V A 2 0 C 3 7 0 6- 0 0 2 1 6 8 8 7- 0 0- 6 E 2 3 5. Clc hl ori d e 5 0 0 m g/ L 1 2 57 5. 09 9. 2 ----4 9 6 m g/ L

Di s s ol v e d M et al s  ( Q C L ot: 1 3 3 4 6 9)

A n o n y m o u s K S 2 0 0 2 9 4 6- 0 0 2 7 4 2 9- 9 0- 5 E 4 2 1al u mi n u m, di s s ol v e d 0. 2 m g/ L 1 3 07 0. 09 8. 4 ----0. 1 9 7 m g/ L

7 4 4 0- 3 6- 0 E 4 2 1a nti m o n y, di s s ol v e d 0. 0 2 m g/ L 1 3 07 0. 01 1 1 ----0. 0 2 2 3 m g/ L

7 4 4 0- 3 8- 2 E 4 2 1ar s e ni c, di s s ol v e d 0. 0 2 m g/ L 1 3 07 0. 01 0 6 ----0. 0 2 1 2 m g/ L

7 4 4 0- 3 9- 3 E 4 2 1b ari u m, di s s ol v e d 0. 0 2 m g/ L 1 3 07 0. 0N D ----N D m g/ L

7 4 4 0- 4 1- 7 E 4 2 1b er ylli u m, di s s ol v e d 0. 0 4 m g/ L 1 3 07 0. 01 0 3 ----0. 0 4 1 2 m g/ L

7 4 4 0- 6 9- 9 E 4 2 1bi s m ut h, di s s ol v e d 0. 0 1 m g/ L 1 3 07 0. 08 6. 3 ----0. 0 0 8 6 3 m g/ L

7 4 4 0- 4 2- 8 E 4 2 1b or o n, di s s ol v e d 0. 1 m g/ L 1 3 07 0. 09 9. 1 ----0. 0 9 9 m g/ L

7 4 4 0- 4 3- 9 E 4 2 1c a d mi u m, di s s ol v e d 0. 0 0 4 m g/ L 1 3 07 0. 09 5. 4 ----0. 0 0 3 8 2 m g/ L

7 4 4 0- 7 0- 2 E 4 2 1c al ci u m, di s s ol v e d 4 m g/ L 1 3 07 0. 0N D ----N D m g/ L

7 4 4 0- 4 6- 2 E 4 2 1c e si u m, di s s ol v e d 0. 0 1 m g/ L 1 3 07 0. 09 9. 7 ----0. 0 0 9 9 7 m g/ L

7 4 4 0- 4 8- 4 E 4 2 1c o b alt, di s s ol v e d 0. 0 2 m g/ L 1 3 07 0. 08 9. 6 ----0. 0 1 7 9 m g/ L

7 4 4 0- 5 0- 8 E 4 2 1c o p p er, di s s ol v e d 0. 0 2 m g/ L 1 3 07 0. 08 9. 6 ----0. 0 1 7 9 m g/ L

7 4 3 9- 8 9- 6 E 4 2 1ir o n, di s s ol v e d 2 m g/ L 1 3 07 0. 09 7. 4 ----1. 9 5 m g/ L

7 4 3 9- 9 2- 1 E 4 2 1l e a d, di s s ol v e d 0. 0 2 m g/ L 1 3 07 0. 09 5. 7 ----0. 0 1 9 1 m g/ L

7 4 3 9- 9 3- 2 E 4 2 1lit hi u m, di s s ol v e d 0. 1 m g/ L 1 3 07 0. 08 9. 8 ----0. 0 8 9 8 m g/ L

7 4 3 9- 9 5- 4 E 4 2 1m a g n e si u m, di s s ol v e d 1 m g/ L 1 3 07 0. 0N D ----N D m g/ L

7 4 3 9- 9 6- 5 E 4 2 1m a n g a n e s e, di s s ol v e d 0. 0 2 m g/ L 1 3 07 0. 0N D ----N D m g/ L

7 4 3 9- 9 8- 7 E 4 2 1m ol y b d e n u m, di s s ol v e d 0. 0 2 m g/ L 1 3 07 0. 01 0 1 ----0. 0 2 0 2 m g/ L

7 4 4 0- 0 2- 0 E 4 2 1ni c k el, di s s ol v e d 0. 0 4 m g/ L 1 3 07 0. 08 8. 3 ----0. 0 3 5 3 m g/ L

7 7 2 3- 1 4- 0 E 4 2 1p h o s p h or u s, di s s ol v e d 1 0 m g/ L 1 3 07 0. 01 0 5 ----1 0. 5 m g/ L

7 4 4 0- 0 9- 7 E 4 2 1p ot a s si u m, di s s ol v e d 4 m g/ L 1 3 07 0. 09 5. 9 ----3. 8 4 m g/ L

7 4 4 0- 1 7- 7 E 4 2 1r u bi di u m, di s s ol v e d 0. 0 2 m g/ L 1 3 07 0. 09 9. 6 ----0. 0 1 9 9 m g/ L

7 7 8 2- 4 9- 2 E 4 2 1s el e ni u m, di s s ol v e d 0. 0 4 m g/ L 1 3 07 0. 01 1 3 ----0. 0 4 5 1 m g/ L

7 4 4 0- 2 1- 3 E 4 2 1sili c o n, di s s ol v e d 1 0 m g/ L 1 3 07 0. 09 1. 0 ----9. 1 0 m g/ L

7 4 4 0- 2 2- 4 E 4 2 1sil v er, di s s ol v e d 0. 0 0 4 m g/ L 1 3 07 0. 07 7. 6 ----0. 0 0 3 1 0 m g/ L

1 7 3 4 1- 2 5- 2 E 4 2 1s o di u m, di s s ol v e d 2 m g/ L 1 3 07 0. 0N D ----N D m g/ L

7 4 4 0- 2 4- 6 E 4 2 1str o nti u m, di s s ol v e d 0. 0 2 m g/ L 1 3 07 0. 0N D ----N D m g/ L
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Di s s ol v e d M et al s  ( Q C L ot: 1 3 3 4 6 9)  - c o nti n u e d

A n o n y m o u s K S 2 0 0 2 9 4 6- 0 0 2 7 7 0 4- 3 4- 9 E 4 2 1s ulf ur, di s s ol v e d 2 0 m g/ L 1 3 07 0. 0N D ----N D m g/ L

1 3 4 9 4- 8 0- 9 E 4 2 1t ell uri u m, di s s ol v e d 0. 0 4 m g/ L 1 3 07 0. 09 9. 5 ----0. 0 3 9 8 m g/ L

7 4 4 0- 2 8- 0 E 4 2 1t h alli u m, di s s ol v e d 0. 0 0 4 m g/ L 1 3 07 0. 09 4. 6 ----0. 0 0 3 7 8 m g/ L

7 4 4 0- 2 9- 1 E 4 2 1t h ori u m, di s s ol v e d 0. 0 2 m g/ L 1 3 07 0. 09 8. 4 ----0. 0 1 9 7 m g/ L

7 4 4 0- 3 1- 5 E 4 2 1ti n, di s s ol v e d 0. 0 2 m g/ L 1 3 07 0. 01 0 0 ----0. 0 2 0 1 m g/ L

7 4 4 0- 3 2- 6 E 4 2 1tit a ni u m, di s s ol v e d 0. 0 4 m g/ L 1 3 07 0. 09 5. 9 ----0. 0 3 8 4 m g/ L

7 4 4 0- 3 3- 7 E 4 2 1t u n g st e n, di s s ol v e d 0. 0 2 m g/ L 1 3 07 0. 01 0 7 ----0. 0 2 1 4 m g/ L

7 4 4 0- 6 1- 1 E 4 2 1ur a ni u m, di s s ol v e d 0. 0 0 4 m g/ L 1 3 07 0. 09 8. 2 ----0. 0 0 3 9 3 m g/ L

7 4 4 0- 6 2- 2 E 4 2 1v a n a di u m, di s s ol v e d 0. 1 m g/ L 1 3 07 0. 09 8. 0 ----0. 0 9 8 0 m g/ L

7 4 4 0- 6 6- 6 E 4 2 1zi n c, di s s ol v e d 0. 4 m g/ L 1 3 07 0. 09 7. 4 ----0. 3 9 0 m g/ L

7 4 4 0- 6 7- 7 E 4 2 1zir c o ni u m, di s s ol v e d 0. 0 4 m g/ L 1 3 07 0. 01 0 6 ----0. 0 4 2 4 m g/ L

Di s s ol v e d M et al s  ( Q C L ot: 1 3 3 4 7 0)

A n o n y m o u s K S 2 0 0 2 9 4 6- 0 0 2 7 4 4 0- 4 7- 3 E 4 2 1. Cr- Lc hr o mi u m, di s s ol v e d 0. 0 4 m g/ L 1 3 07 0. 09 5. 1 ----0. 0 3 8 0 m g/ L

Di s s ol v e d M et al s  ( Q C L ot: 1 3 4 4 5 6)

A n o n y m o u s V A 2 0 C 3 6 8 5- 0 0 2 7 4 3 9- 9 7- 6 E 5 0 9m er c ur y, di s s ol v e d 0. 0 0 0 1 m g/ L 1 3 07 0. 09 7. 0 ----0. 0 0 0 0 9 7 0 m g/ L

V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 3 5 2 4)

A n o n y m o u s V A 2 0 C 3 8 1 9- 0 0 2 7 1- 4 3- 2 E 6 1 1 Cb e n z e n e 1 0 0 µ g/ L 1 4 06 0. 01 0 8 ----1 0 8 µ g/ L

7 5- 2 7- 4 E 6 1 1 Cbr o m o di c hl or o m et h a n e 1 0 0 µ g/ L 1 4 06 0. 01 1 6 ----1 1 6 µ g/ L

7 5- 2 5- 2 E 6 1 1 Cbr o m of or m 1 0 0 µ g/ L 1 4 06 0. 08 7. 3 ----8 7. 3 µ g/ L

5 6- 2 3- 5 E 6 1 1 Cc ar b o n t etr a c hl ori d e 1 0 0 µ g/ L 1 4 06 0. 01 0 0 ----1 0 0 µ g/ L

1 0 8- 9 0- 7 E 6 1 1 Cc hl or o b e n z e n e 1 0 0 µ g/ L 1 4 06 0. 01 0 9 ----1 0 9 µ g/ L

7 5- 0 0- 3 E 6 1 1 Cc hl or o et h a n e 1 0 0 µ g/ L 1 5 05 0. 07 5. 5 ----7 5. 5 µ g/ L

6 7- 6 6- 3 E 6 1 1 Cc hl or of or m 1 0 0 µ g/ L 1 4 06 0. 01 1 3 ----1 1 3 µ g/ L

7 4- 8 7- 3 E 6 1 1 Cc hl or o m et h a n e 1 0 0 µ g/ L 1 5 05 0. 05 2. 4 ----5 2. 4 µ g/ L

1 2 4- 4 8- 1 E 6 1 1 Cdi br o m o c hl or o m et h a n e 1 0 0 µ g/ L 1 4 06 0. 08 9. 1 ----8 9. 1 µ g/ L

9 5- 5 0- 1 E 6 1 1 Cdi c hl or o b e n z e n e, 1, 2- 1 0 0 µ g/ L 1 4 06 0. 01 0 9 ----1 0 9 µ g/ L

5 4 1- 7 3- 1 E 6 1 1 Cdi c hl or o b e n z e n e, 1, 3- 1 0 0 µ g/ L 1 4 06 0. 01 0 8 ----1 0 8 µ g/ L

1 0 6- 4 6- 7 E 6 1 1 Cdi c hl or o b e n z e n e, 1, 4- 1 0 0 µ g/ L 1 4 06 0. 01 1 0 ----1 1 0 µ g/ L

7 5- 3 4- 3 E 6 1 1 Cdi c hl or o et h a n e, 1, 1- 1 0 0 µ g/ L 1 4 06 0. 01 0 8 ----1 0 8 µ g/ L

1 0 7- 0 6- 2 E 6 1 1 Cdi c hl or o et h a n e, 1, 2- 1 0 0 µ g/ L 1 4 06 0. 01 0 9 ----1 0 9 µ g/ L

7 5- 3 5- 4 E 6 1 1 Cdi c hl or o et h yl e n e, 1, 1- 1 0 0 µ g/ L 1 4 06 0. 01 0 7 ----1 0 7 µ g/ L

1 5 6- 5 9- 4 E 6 1 1 Cdi c hl or o et h yl e n e, ci s- 1, 2- 1 0 0 µ g/ L 1 4 06 0. 01 1 8 ----1 1 8 µ g/ L

1 5 6- 6 0- 5 E 6 1 1 Cdi c hl or o et h yl e n e, tr a n s- 1, 2- 1 0 0 µ g/ L 1 4 06 0. 01 1 2 ----1 1 2 µ g/ L

7 5- 0 9- 2 E 6 1 1 Cdi c hl or o m et h a n e 1 0 0 µ g/ L 1 4 06 0. 01 0 9 ----1 0 9 µ g/ L

7 8- 8 7- 5 E 6 1 1 Cdi c hl or o pr o p a n e, 1, 2- 1 0 0 µ g/ L 1 4 06 0. 01 0 6 ----1 0 6 µ g/ L

1 0 0 6 1- 0 1- 5 E 6 1 1 Cdi c hl or o pr o p yl e n e, ci s- 1, 3- 1 0 0 µ g/ L 1 4 06 0. 08 7. 1 ----8 7. 1 µ g/ L
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V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 3 3 5 2 4)  - c o nti n u e d

A n o n y m o u s V A 2 0 C 3 8 1 9- 0 0 2 1 0 0 6 1- 0 2- 6 E 6 1 1 Cdi c hl or o pr o p yl e n e, tr a n s- 1, 3- 1 0 0 µ g/ L 1 4 06 0. 06 0. 7 ----6 0. 7 µ g/ L

1 0 0- 4 1- 4 E 6 1 1 Cet h yl b e n z e n e 1 0 0 µ g/ L 1 4 06 0. 01 0 5 ----1 0 5 µ g/ L

1 6 3 4- 0 4- 4 E 6 1 1 Cm et h yl-t ert- b ut yl et h er [ M T B E] 1 0 0 µ g/ L 1 4 06 0. 01 1 1 ----1 1 1 µ g/ L

1 0 0- 4 2- 5 E 6 1 1 Cst yr e n e 1 0 0 µ g/ L 1 4 06 0. 01 0 2 ----1 0 2 µ g/ L

6 3 0- 2 0- 6 E 6 1 1 Ct etr a c hl or o et h a n e, 1, 1, 1, 2- 1 0 0 µ g/ L 1 4 06 0. 01 0 9 ----1 0 9 µ g/ L

7 9- 3 4- 5 E 6 1 1 Ct etr a c hl or o et h a n e, 1, 1, 2, 2- 1 0 0 µ g/ L 1 4 06 0. 01 0 8 ----1 0 8 µ g/ L

1 2 7- 1 8- 4 E 6 1 1 Ct etr a c hl or o et h yl e n e 1 0 0 µ g/ L 1 4 06 0. 09 4. 1 ----9 4. 1 µ g/ L

1 0 8- 8 8- 3 E 6 1 1 Ct ol u e n e 1 0 0 µ g/ L 1 4 06 0. 09 4. 3 ----9 4. 3 µ g/ L

7 1- 5 5- 6 E 6 1 1 Ctri c hl or o et h a n e, 1, 1, 1- 1 0 0 µ g/ L 1 4 06 0. 01 0 6 ----1 0 6 µ g/ L

7 9- 0 0- 5 E 6 1 1 Ctri c hl or o et h a n e, 1, 1, 2- 1 0 0 µ g/ L 1 4 06 0. 01 0 3 ----1 0 3 µ g/ L

7 9- 0 1- 6 E 6 1 1 Ctri c hl or o et h yl e n e 1 0 0 µ g/ L 1 4 06 0. 01 0 7 ----1 0 7 µ g/ L

7 5- 6 9- 4 E 6 1 1 Ctri c hl or ofl u or o m et h a n e 1 0 0 µ g/ L 1 5 05 0. 01 0 8 ----1 0 8 µ g/ L

7 5- 0 1- 4 E 6 1 1 Cvi n yl c hl ori d e 1 0 0 µ g/ L 1 5 05 0. 05 3. 8 ----5 3. 8 µ g/ L

1 7 9 6 0 1- 2 3- 1 E 6 1 1 Cx yl e n e, m + p- 2 0 0 µ g/ L 1 4 06 0. 01 0 3 ----2 0 6 µ g/ L

9 5- 4 7- 6 E 6 1 1 Cx yl e n e, o- 1 0 0 µ g/ L 1 4 06 0. 01 0 4 ----1 0 4 µ g/ L

H y dr o c ar b o n s  ( Q C L ot: 1 3 3 5 2 3)

A n o n y m o u s V A 2 0 C 3 8 1 9- 0 0 1 ---- E 5 8 1. V H + F 1F 1 ( C 6- C 1 0) 6 3 1 0 µ g/ L 1 4 06 0. 08 8. 8 ----5 6 0 0 µ g/ L

---- E 5 8 1. V H + F 1V H w ( C 6- C 1 0) 6 3 1 0 µ g/ L 1 4 06 0. 08 3. 4 ----5 2 6 0 µ g/ L
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W or k Or d er : P a g e : 1  of  5V A 2 1 A 1 2 9 6

:: L a b or at or yCli e nt W S P C a n a d a I n c. V a n c o u v er - E n vir o n m e nt al

: :C o nt a ct M ari n a M a k o v et s ki C arl a F u gi n s kiA c c o u nt M a n a g er

:: A d dr e s sA d dr e s s U nit 1 0 0 - 2 0 3 3 9 9 6 A v e n u e 

L a n gl e y B C C a n a d a V 1 M 2 L 1 

8 0 8 1 L o u g h e e d Hi g h w a y 

B ur n a b y B C C a n a d a V 5 A 1 W 9

:T el e p h o n e 6 0 4- 3 5 3- 7 0 7 7 :T el e p h o n e + 1 6 0 4 2 5 3 4 1 8 8

:Pr oj e ct 2 0 M- 0 0 7 5 8- 0 0 D at e S a m pl e s R e c ei v e d : 2 2- J a n- 2 0 2 1 1 4: 2 5

:P O ---- D at e A n al y si s C o m m e n c e d : 2 7- J a n- 2 0 2 1

:C- O- C n u m b er 2 0- 9 0 5 3 1 6 I s s u e D at e : 2 9- J a n- 2 0 2 1 1 1: 2 5

S a m pl er : R C

Sit e : ----

Q u ot e n u m b er : ----

3:N o. of s a m pl e s r e c ei v e d

3:N o. of s a m pl e s a n al y s e d

T hi s r e p ort s u p er s e d e s a n y pr e vi o u s r e p ort( s) wit h t hi s r ef er e n c e. R e s ult s a p pl y t o t h e s a m pl e( s) a s s u b mitt e d. T hi s d o c u m e nt s h all n ot b e r e pr o d u c e d, e x c e pt i n f ull. 

T hi s C ertifi c at e of A n al y si s c o nt ai n s t h e f oll o wi n g i nf or m ati o n:

l  G e n er al C o m m e nt s

l  A n al yti c al R e s ult s

l  S urr o g at e C o ntr ol Li mit s

A d diti o n al  i nf or m ati o n p erti n e nt t o t hi s r e p ort will b e f o u n d i n t h e f oll o wi n g s e p ar at e att a c h m e nt s: Q u alit y C o ntr ol R e p ort, Q C I nt er pr eti v e r e p ort t o a s si st wit h Q u alit y R e vi e w a n d 

S a m pl e R e c ei pt N otifi c ati o n ( S R N).

Si g n at ori e s

T hi s d o c u m e nt h a s b e e n el e ctr o ni c all y si g n e d b y t h e a ut h ori z e d si g n at ori e s b el o w.  El e ctr o ni c si g ni n g i s c o n d u ct e d i n a c c or d a n c e wit h U S F D A 2 1 C F R P art 1 1.

Si g n at ori e s L a b or at or y D e p art m e ntP o siti o n

Bri e a n n a All e n Pr o d u cti o n/ V ali d ati o n M a n a g er Or g a ni c s, B ur n a b y, Briti s h C ol u m bi a

K aitl y n G ar d n er A c c o u nt M a n a g er A s si st a nt A d mi ni str ati o n, B ur n a b y, Briti s h C ol u m bi a

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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G e n er al C o m m e nt s

T h e  a n al yti c al m et h o d s u s e d b y A L S ar e d e v el o p e d u si n g i nt er n ati o n all y r e c o g ni z e d r ef er e n c e m et h o d s (w h er e  a v ail a bl e), s u c h a s t h o s e p u bli s h e d b y U S E P A, A P H A St a n d ar d M et h o d s, A S T M, 

I S O, E n vir o n m e nt C a n a d a, B C M O E, a n d O nt ari o M O E. R ef er t o t h e A L S Q u alit y C o ntr ol I nt er pr eti v e r e p ort ( Q CI) f or a p pli c a bl e r ef er e n c e s a n d m et h o d ol o g y s u m m ari e s. R ef er e n c e m et h o d s m a y 

i n c or p or at e m o difi c ati o n s t o i m pr o v e p erf or m a n c e.

W h er e a r e p ort e d l e s s t h a n ( <) r e s ult i s hi g h er t h a n t h e L O R, t hi s m a y b e d u e t o pri m ar y s a m pl e e xtr a ct/ di g e st at e dil uti o n a n d/ or i n s uffi ci e nt s a m pl e f or a n al y si s.

W h er e t h e L O R of a r e p ort e d r e s ult diff er s fr o m st a n d ar d L O R, t hi s m a y b e d u e t o hi g h m oi st ur e c o nt e nt, i n s uffi ci e nt s a m pl e (r e d u c e d w ei g ht e m pl o y e d) or m atri x i nt erf er e n c e.

Pl e a s e r ef er t o Q u alit y C o ntr ol I nt er pr eti v e r e p ort ( Q CI) f or i nf or m ati o n r e g ar di n g H ol di n g Ti m e c o m pli a n c e.

K e y : C A S N u m b er: C h e mi c al A b str a ct s S er vi c e s n u m b er i s a u ni q u e i d e ntifi er a s si g n e d t o di s cr et e s u b st a n c e s 

L O R: Li mit of R e p orti n g ( d et e cti o n li mit). 

D e s cri pti o nU nit

µ g/ m³ mi cr o gr a m s p er c u bi c m etr e

µ g/ s a m pl e mi cr o gr a m s p er s a m pl e

L litr e s

<: l e s s t h a n.

>: gr e at er t h a n.

S urr o g at e: A n a n al yt e t h at i s si mil ar i n b e h a vi or t o t ar g et a n al yt e( s), b ut t h at d o e s n ot o c c ur n at ur all y i n e n vir o n m e nt al s a m pl e s.  F or a p pli c a bl e t e st s, s urr o g at e s ar e a d d e d t o s a m pl e s pri or t o a n al y si s 

a s a c h e c k o n r e c o v er y.

T e st r e s ult s r e p ort e d r el at e o nl y t o t h e s a m pl e s a s r e c ei v e d b y t h e l a b or at or y.

U N L E S S O T H E R WI S E S T A T E D o n S R N or Q CI R e p ort, A L L S A M P L E S W E R E R E C EI V E D I N A C C E P T A B L E C O N DI TI O N.

A n al yti c al r e s ult s i n r e p ort s i d e ntifi e d a s “ Pr eli mi n ar y R e p ort ” ar e c o n si d er e d a ut h ori z e d f or u s e.
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A n al yti c al R e s ult s

--------2 0- D U P 12 0- V P 22 0- V P 1Cli e nt s a m pl e I DS u b- M atri x : Air

 (M atri x : Air)

--------2 2- J a n- 2 0 2 1 2 2- J a n- 2 0 2 1 2 2- J a n- 2 0 2 1 Cli e nt s a m pli n g d at e / ti m e

----------------V A 2 1 A 1 2 9 6- 0 0 3V A 2 1 A 1 2 9 6- 0 0 2V A 2 1 A 1 2 9 6- 0 0 1U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult ---- ----

Fi el d T e st s

2. 0 9 1. 5 7L0. 0 1 0---- --------2. 0 5E F 0 0 3air v ol u m e, fi el d
                         

V ol atil e Or g a ni c C o m p o u n d s

< 0. 5 0 < 0. 5 0µ g/ m³0. 5 07 5- 2 7- 4 --------< 0. 5 0E C 6 2 0 Ebr o m o di c hl or o m et h a n e
                         

< 0. 0 0 0 2 < 0. 0 0 0 2µ g/ s a m pl e0. 0 0 0 27 5- 2 7- 4 --------< 0. 0 0 0 2E 6 2 0 Ebr o m o di c hl or o m et h a n e
                         

< 6. 0 < 6. 0µ g/ m³6. 07 5- 2 5- 2 --------< 6. 0E C 6 2 0 Ebr o m of or m
                         

< 0. 0 0 3 0 < 0. 0 0 3 0µ g/ s a m pl e0. 0 0 3 07 5- 2 5- 2 --------< 0. 0 0 3 0E 6 2 0 Ebr o m of or m
                         

< 5. 0 < 5. 0µ g/ m³5. 01 0 8- 9 0- 7 --------< 5. 0E C 6 2 0 Ec hl or o b e n z e n e
                         

< 0. 0 0 2 5 < 0. 0 0 2 5µ g/ s a m pl e0. 0 0 2 51 0 8- 9 0- 7 --------< 0. 0 0 2 5E 6 2 0 Ec hl or o b e n z e n e
                         

< 5. 6 < 5. 6µ g/ m³5. 67 4- 8 7- 3 --------< 5. 6E C 6 2 0 Ec hl or o m et h a n e
                         

< 0. 0 0 2 8 < 0. 0 0 2 8µ g/ s a m pl e0. 0 0 2 87 4- 8 7- 3 --------< 0. 0 0 2 8E 6 2 0 Ec hl or o m et h a n e
                         

< 5 0 < 5 0µ g/ m³5 01 2 4- 1 8- 5 --------< 5 0E C 6 2 0 Ed e c a n e, n-
                         

< 0. 0 2 5 < 0. 0 2 5µ g/ s a m pl e0. 0 2 51 2 4- 1 8- 5 --------< 0. 0 2 5E 6 2 0 Ed e c a n e, n-
                         

< 2 0 < 2 0µ g/ m³2 01 2 4- 4 8- 1 --------< 2 0E C 6 2 0 Edi br o m o c hl or o m et h a n e
                         

< 0. 0 1 0 < 0. 0 1 0µ g/ s a m pl e0. 0 1 01 2 4- 4 8- 1 --------< 0. 0 1 0E 6 2 0 Edi br o m o c hl or o m et h a n e
                         

< 3 0 < 3 0µ g/ m³3 09 5- 5 0- 1 --------< 3 0E C 6 2 0 Edi c hl or o b e n z e n e, 1, 2-
                         

< 0. 0 1 5 < 0. 0 1 5µ g/ s a m pl e0. 0 1 59 5- 5 0- 1 --------< 0. 0 1 5E 6 2 0 Edi c hl or o b e n z e n e, 1, 2-
                         

< 1 0 < 1 0µ g/ m³1 05 4 1- 7 3- 1 --------< 1 0E C 6 2 0 Edi c hl or o b e n z e n e, 1, 3-
                         

< 0. 0 0 5 0 < 0. 0 0 5 0µ g/ s a m pl e0. 0 0 5 05 4 1- 7 3- 1 --------< 0. 0 0 5 0E 6 2 0 Edi c hl or o b e n z e n e, 1, 3-
                         

< 1 0 < 1 0µ g/ m³1 01 0 6- 4 6- 7 --------< 1 0E C 6 2 0 Edi c hl or o b e n z e n e, 1, 4-
                         

< 0. 0 0 5 0 < 0. 0 0 5 0µ g/ s a m pl e0. 0 0 5 01 0 6- 4 6- 7 --------< 0. 0 0 5 0E 6 2 0 Edi c hl or o b e n z e n e, 1, 4-
                         

< 0. 5 0 < 0. 5 0µ g/ m³0. 5 07 8- 8 7- 5 --------< 0. 5 0E C 6 2 0 Edi c hl or o pr o p a n e, 1, 2-
                         

< 0. 0 0 0 2 5 < 0. 0 0 0 2 5µ g/ s a m pl e0. 0 0 0 2 57 8- 8 7- 5 --------< 0. 0 0 0 2 5E 6 2 0 Edi c hl or o pr o p a n e, 1, 2-
                         

< 1. 5 < 1. 5µ g/ m³1. 55 4 2- 7 5- 6 --------< 1. 5E C 6 2 0 Edi c hl or o pr o p yl e n e, ci s +tr a n s- 1, 3-
                         

< 0. 0 0 0 7 5 < 0. 0 0 0 7 5µ g/ s a m pl e0. 0 0 0 7 55 4 2- 7 5- 6 --------< 0. 0 0 0 7 5E 6 2 0 Edi c hl or o pr o p yl e n e, ci s +tr a n s- 1, 3-
                         

< 1. 0 < 1. 0µ g/ m³1. 01 0 0 6 1- 0 1- 5 --------< 1. 0E C 6 2 0 Edi c hl or o pr o p yl e n e, ci s- 1, 3-
                         

< 0. 0 0 0 5 0 < 0. 0 0 0 5 0µ g/ s a m pl e0. 0 0 0 5 01 0 0 6 1- 0 1- 5 --------< 0. 0 0 0 5 0E 6 2 0 Edi c hl or o pr o p yl e n e, ci s- 1, 3-
                         

< 1. 0 < 1. 0µ g/ m³1. 01 0 0 6 1- 0 2- 6 --------< 1. 0E C 6 2 0 Edi c hl or o pr o p yl e n e, tr a n s- 1, 3-
                         

< 0. 0 0 0 5 0 < 0. 0 0 0 5 0µ g/ s a m pl e0. 0 0 0 5 01 0 0 6 1- 0 2- 6 --------< 0. 0 0 0 5 0E 6 2 0 Edi c hl or o pr o p yl e n e, tr a n s- 1, 3-
                         

< 5 0 < 5 0µ g/ m³5 01 1 0- 5 4- 3 --------< 5 0E C 6 2 0 Eh e x a n e, n-
                         

< 0. 0 2 5 < 0. 0 2 5µ g/ s a m pl e0. 0 2 51 1 0- 5 4- 3 --------< 0. 0 2 5E 6 2 0 Eh e x a n e, n-
                         

< 1. 0 < 1. 0µ g/ m³1. 06 3 0- 2 0- 6 --------< 1. 0E C 6 2 0 Et etr a c hl or o et h a n e, 1, 1, 1, 2-
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W or k Or d er :

:Cli e nt

V A 2 1 A 1 2 9 6

2 0 M- 0 0 7 5 8- 0 0:Pr oj e ct

W S P C a n a d a I n c.

A n al yti c al R e s ult s

--------2 0- D U P 12 0- V P 22 0- V P 1Cli e nt s a m pl e I DS u b- M atri x : Air

 (M atri x : Air)

--------2 2- J a n- 2 0 2 1 2 2- J a n- 2 0 2 1 2 2- J a n- 2 0 2 1 Cli e nt s a m pli n g d at e / ti m e

----------------V A 2 1 A 1 2 9 6- 0 0 3V A 2 1 A 1 2 9 6- 0 0 2V A 2 1 A 1 2 9 6- 0 0 1U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult ---- ----

V ol atil e Or g a ni c C o m p o u n d s

< 0. 0 0 0 5 0 < 0. 0 0 0 5 0µ g/ s a m pl e0. 0 0 0 5 06 3 0- 2 0- 6 --------< 0. 0 0 0 5 0E 6 2 0 Et etr a c hl or o et h a n e, 1, 1, 1, 2-
                         

< 0. 6 0 < 0. 6 0µ g/ m³0. 6 07 9- 3 4- 5 --------< 0. 6 0E C 6 2 0 Et etr a c hl or o et h a n e, 1, 1, 2, 2-
                         

< 0. 0 0 0 3 0 < 0. 0 0 0 3 0µ g/ s a m pl e0. 0 0 0 3 07 9- 3 4- 5 --------< 0. 0 0 0 3 0E 6 2 0 Et etr a c hl or o et h a n e, 1, 1, 2, 2-
                         

< 5 0 < 5 0µ g/ m³5 07 5- 6 9- 4 --------< 5 0E C 6 2 0 Etri c hl or ofl u or o m et h a n e
                         

< 0. 0 2 5 < 0. 0 2 5µ g/ s a m pl e0. 0 2 57 5- 6 9- 4 --------< 0. 0 2 5E 6 2 0 Etri c hl or ofl u or o m et h a n e
                         

V ol atil e Or g a ni c C o m p o u n d s [ B T E X S + M T B E]

< 1. 5 < 1. 5µ g/ m³1. 57 1- 4 3- 2 --------< 1. 5E C 6 2 0 Eb e n z e n e
                         

< 0. 0 0 0 7 5 0. 0 0 1 1 8µ g/ s a m pl e0. 0 0 0 7 57 1- 4 3- 2 --------0. 0 0 1 3 8E 6 2 0 Eb e n z e n e
                         

< 5. 0 < 5. 0µ g/ m³5. 01 0 0- 4 1- 4 --------< 5. 0E C 6 2 0 Eet h yl b e n z e n e
                         

< 0. 0 0 2 5 < 0. 0 0 2 5µ g/ s a m pl e0. 0 0 2 51 0 0- 4 1- 4 --------< 0. 0 0 2 5E 6 2 0 Eet h yl b e n z e n e
                         

< 5 0 < 5 0µ g/ m³5 01 6 3 4- 0 4- 4 --------< 5 0E C 6 2 0 Em et h yl-t ert- b ut yl et h er [ M T B E]
                         

< 0. 0 2 5 < 0. 0 2 5µ g/ s a m pl e0. 0 2 51 6 3 4- 0 4- 4 --------< 0. 0 2 5E 6 2 0 Em et h yl-t ert- b ut yl et h er [ M T B E]
                         

< 5. 0 < 5. 0µ g/ m³5. 01 0 0- 4 2- 5 --------< 5. 0E C 6 2 0 Est yr e n e
                         

< 0. 0 0 2 5 0. 0 0 3 5µ g/ s a m pl e0. 0 0 2 51 0 0- 4 2- 5 --------0. 0 0 3 7E 6 2 0 Est yr e n e
                         

< 4 0 < 4 0µ g/ m³4 01 0 8- 8 8- 3 --------< 4 0E C 6 2 0 Et ol u e n e
                         

< 0. 0 2 0 < 0. 0 2 0µ g/ s a m pl e0. 0 2 01 0 8- 8 8- 3 --------< 0. 0 2 0E 6 2 0 Et ol u e n e
                         

< 1 0 < 1 0µ g/ m³1 01 7 9 6 0 1- 2 3- 1 --------< 1 0E C 6 2 0 Ex yl e n e, m + p-
                         

< 0. 0 0 5 0 < 0. 0 0 5 0µ g/ s a m pl e0. 0 0 5 01 7 9 6 0 1- 2 3- 1 --------< 0. 0 0 5 0E 6 2 0 Ex yl e n e, m + p-
                         

< 5. 0 < 5. 0µ g/ m³5. 09 5- 4 7- 6 --------< 5. 0E C 6 2 0 Ex yl e n e, o-
                         

< 0. 0 0 2 5 < 0. 0 0 2 5µ g/ s a m pl e0. 0 0 2 59 5- 4 7- 6 --------< 0. 0 0 2 5E 6 2 0 Ex yl e n e, o-
                         

< 1 2 < 1 2µ g/ m³1 21 3 3 0- 2 0- 7 --------< 1 2E C 6 2 0 Ex yl e n e s, t ot al
                         

< 0. 0 0 6 0 < 0. 0 0 6 0µ g/ s a m pl e0. 0 0 6 01 3 3 0- 2 0- 7 --------< 0. 0 0 6 0E 6 2 0 Ex yl e n e s, t ot al
                         

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g]

< 0. 4 0 < 0. 4 0µ g/ m³0. 4 05 6- 2 3- 5 --------< 0. 4 0E C 6 2 0 Ec ar b o n t etr a c hl ori d e
                         

< 0. 0 0 0 2 0 < 0. 0 0 0 2 0µ g/ s a m pl e0. 0 0 0 2 05 6- 2 3- 5 --------< 0. 0 0 0 2 0E 6 2 0 Ec ar b o n t etr a c hl ori d e
                         

< 1 0 0 < 1 0 0µ g/ m³1 0 07 5- 0 0- 3 --------< 1 0 0E C 6 2 0 Ec hl or o et h a n e
                         

< 0. 0 5 0 < 0. 0 5 0µ g/ s a m pl e0. 0 5 07 5- 0 0- 3 --------< 0. 0 5 0E 6 2 0 Ec hl or o et h a n e
                         

< 0. 6 0 < 0. 6 0µ g/ m³0. 6 06 7- 6 6- 3 --------< 0. 6 0E C 6 2 0 Ec hl or of or m
                         

< 0. 0 0 0 3 0 < 0. 0 0 0 3 0µ g/ s a m pl e0. 0 0 0 3 06 7- 6 6- 3 --------< 0. 0 0 0 3 0E 6 2 0 Ec hl or of or m
                         

< 5. 0 < 5. 0µ g/ m³5. 07 5- 3 4- 3 --------< 5. 0E C 6 2 0 Edi c hl or o et h a n e, 1, 1-
                         

< 0. 0 0 2 5 < 0. 0 0 2 5µ g/ s a m pl e0. 0 0 2 57 5- 3 4- 3 --------< 0. 0 0 2 5E 6 2 0 Edi c hl or o et h a n e, 1, 1-
                         

< 0. 4 0 < 0. 4 0µ g/ m³0. 4 01 0 7- 0 6- 2 --------< 0. 4 0E C 6 2 0 Edi c hl or o et h a n e, 1, 2-
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A n al yti c al R e s ult s

--------2 0- D U P 12 0- V P 22 0- V P 1Cli e nt s a m pl e I DS u b- M atri x : Air

 (M atri x : Air)

--------2 2- J a n- 2 0 2 1 2 2- J a n- 2 0 2 1 2 2- J a n- 2 0 2 1 Cli e nt s a m pli n g d at e / ti m e

----------------V A 2 1 A 1 2 9 6- 0 0 3V A 2 1 A 1 2 9 6- 0 0 2V A 2 1 A 1 2 9 6- 0 0 1U nitL O RC A S N u m b erA n al yt e M et h o d

R e s ult R e s ult R e s ult ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g]

< 0. 0 0 0 2 0 < 0. 0 0 0 2 0µ g/ s a m pl e0. 0 0 0 2 01 0 7- 0 6- 2 --------< 0. 0 0 0 2 0E 6 2 0 Edi c hl or o et h a n e, 1, 2-
                         

< 0. 5 0 < 0. 5 0µ g/ m³0. 5 07 5- 3 5- 4 --------< 0. 5 0E C 6 2 0 Edi c hl or o et h yl e n e, 1, 1-
                         

< 0. 0 0 0 2 5 < 0. 0 0 0 2 5µ g/ s a m pl e0. 0 0 0 2 57 5- 3 5- 4 --------< 0. 0 0 0 2 5E 6 2 0 Edi c hl or o et h yl e n e, 1, 1-
                         

< 1 0 < 1 0µ g/ m³1 01 5 6- 5 9- 4 --------< 1 0E C 6 2 0 Edi c hl or o et h yl e n e, ci s- 1, 2-
                         

< 0. 0 0 5 0 < 0. 0 0 5 0µ g/ s a m pl e0. 0 0 5 01 5 6- 5 9- 4 --------< 0. 0 0 5 0E 6 2 0 Edi c hl or o et h yl e n e, ci s- 1, 2-
                         

< 1 0 < 1 0µ g/ m³1 01 5 6- 6 0- 5 --------< 1 0E C 6 2 0 Edi c hl or o et h yl e n e, tr a n s- 1, 2-
                         

< 0. 0 0 5 0 < 0. 0 0 5 0µ g/ s a m pl e0. 0 0 5 01 5 6- 6 0- 5 --------< 0. 0 0 5 0E 6 2 0 Edi c hl or o et h yl e n e, tr a n s- 1, 2-
                         

< 1 0 < 1 0µ g/ m³1 07 5- 0 9- 2 --------< 1 0E C 6 2 0 Edi c hl or o m et h a n e
                         

< 0. 0 0 5 0 < 0. 0 0 5 0µ g/ s a m pl e0. 0 0 5 07 5- 0 9- 2 --------< 0. 0 0 5 0E 6 2 0 Edi c hl or o m et h a n e
                         

3 2 3 4µ g/ m³2 01 2 7- 1 8- 4 --------3 8E C 6 2 0 Et etr a c hl or o et h yl e n e
                         

0. 0 6 6 0. 0 5 3µ g/ s a m pl e0. 0 1 01 2 7- 1 8- 4 --------0. 0 7 8E 6 2 0 Et etr a c hl or o et h yl e n e
                         

< 5. 0 < 5. 0µ g/ m³5. 07 1- 5 5- 6 --------< 5. 0E C 6 2 0 Etri c hl or o et h a n e, 1, 1, 1-
                         

< 0. 0 0 2 5 < 0. 0 0 2 5µ g/ s a m pl e0. 0 0 2 57 1- 5 5- 6 --------< 0. 0 0 2 5E 6 2 0 Etri c hl or o et h a n e, 1, 1, 1-
                         

< 0. 4 0 < 0. 4 0µ g/ m³0. 4 07 9- 0 0- 5 --------< 0. 4 0E C 6 2 0 Etri c hl or o et h a n e, 1, 1, 2-
                         

< 0. 0 0 0 2 0 < 0. 0 0 0 2 0µ g/ s a m pl e0. 0 0 0 2 07 9- 0 0- 5 --------< 0. 0 0 0 2 0E 6 2 0 Etri c hl or o et h a n e, 1, 1, 2-
                         

< 0. 4 0 < 0. 4 0µ g/ m³0. 4 07 9- 0 1- 6 --------< 0. 4 0E C 6 2 0 Etri c hl or o et h yl e n e
                         

< 0. 0 0 0 2 0 0. 0 0 0 3 1µ g/ s a m pl e0. 0 0 0 2 07 9- 0 1- 6 --------0. 0 0 0 3 9E 6 2 0 Etri c hl or o et h yl e n e
                         

< 0. 5 0 < 0. 5 0µ g/ m³0. 5 07 5- 0 1- 4 --------< 0. 5 0E C 6 2 0 Evi n yl c hl ori d e
                         

< 0. 0 0 0 2 5 < 0. 0 0 0 2 5µ g/ s a m pl e0. 0 0 0 2 57 5- 0 1- 4 --------< 0. 0 0 0 2 5E 6 2 0 Evi n yl c hl ori d e
                         

V ol atil e Or g a ni c C o m p o u n d s S urr o g at e s

9 7. 2 9 6. 9%0. 0 0 0 5 04 6 0- 0 0- 4 --------9 6. 6E 6 2 0 Ebr o m ofl u or o b e n z e n e, 4-
                         

9 3. 7 9 3. 5%0. 0 0 0 5 05 4 0- 3 6- 3 --------9 3. 7E 6 2 0 Edifl u or o b e n z e n e, 1, 4-
                         

H y dr o c ar b o n s

< 1 0 0 0 < 1 0 0 0µ g/ m³1 0 0 0---- --------1 0 0 0E C 5 9 1 BV H v ( C 6- C 1 3)
                         

< 0. 5 0 1. 5 2µ g/ s a m pl e0. 5 0---- --------2. 0 6E 5 9 1 BV H v ( C 6- C 1 3)
                         

< 1 0 0 0 < 1 0 0 0µ g/ m³1 0 0 0----V P H v --------1 0 0 0E C 5 9 0 B
                         

< 0. 5 0 1. 5 2µ g/ s a m pl e0. 5 0----V P H v --------2. 0 6E 5 9 0 B
                         

H y dr o c ar b o n s S urr o g at e s

1 0 4 1 0 4%1. 01 0 9- 6 6- 0 --------1 0 4E 5 9 1 Bp e nt a n e, n-
                         

Pl e a s e r ef er t o t h e G e n er al C o m m e nt s s e cti o n f or a n e x pl a n ati o n of a n y q u alifi er s d et e ct e d.
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W or k Or d er : V A 2 1 A 1 2 9 6 P a g e : 1  of  7

:: L a b or at or yCli e nt V a n c o u v er - E n vir o n m e nt alW S P C a n a d a I n c.

: M ari n a M a k o v et s ki A c c o u nt M a n a g er : C arl a F u gi n s kiC o nt a ct

A d dr e s s : U nit 1 0 0 - 2 0 3 3 9 9 6 A v e n u e

L a n gl e y B C C a n a d a V 1 M 2 L 1

A d dr e s s : 8 0 8 1 L o u g h e e d Hi g h w a y

B ur n a b y, Briti s h C ol u m bi a C a n a d a V 5 A 1 W 9

T el e p h o n e : + 1 6 0 4 2 5 3 4 1 8 8T el e p h o n e : 6 0 4- 3 5 3- 7 0 7 7

:Pr oj e ct 2 0 M- 0 0 7 5 8- 0 0 D at e S a m pl e s R e c ei v e d : 2 2- J a n- 2 0 2 1 1 4: 2 5

I s s u e D at e : 2 9- J a n- 2 0 2 1 1 1: 2 5----P O :

C- O- C n u m b er 2 0- 9 0 5 3 1 6:

R C:S a m pl er

:Sit e ----

Q u ot e n u m b er : ----

N o. of s a m pl e s r e c ei v e d : 3

3:N o. of s a m pl e s a n al y s e d

T hi s  r e p ort i s a ut o m ati c all y g e n er at e d b y t h e A L S LI M S (L a b or at or y  I nf or m ati o n M a n a g e m e nt S y st e m) t hr o u g h e v al u ati o n of Q u alit y C o ntr ol ( Q C) r e s ult s a n d ot h er 

Q A  p ar a m et er s a s s o ci at e d wit h t hi s s u b mi s si o n, a n d i s i nt e n d e d t o f a cilit at e r a pi d d at a v ali d ati o n b y a u dit or s or r e vi e w er s. T h e r e p ort hi g hli g ht s a n y e x c e pti o n s 

a n d  o utli er s t o A L S D at a Q u alit y O bj e cti v e s, pr o vi d e s h ol di n g ti m e d et ail s a n d e x c e pti o n s, s u m m ari z e s Q C s a m pl e fr e q u e n ci e s, a n d li st s a p pli c a bl e m et h o d ol o g y 

r ef er e n c e s a n d s u m m ari e s. 

K e y

A n o n y m o u s: R ef er s t o s a m pl e s w hi c h ar e n ot p art of t hi s w or k or d er, b ut w hi c h f or m e d p art of t h e Q C pr o c e s s l ot.

C A S N u m b er: C h e mi c al A b str a ct s S er vi c e s n u m b er i s a u ni q u e i d e ntifi er a s si g n e d t o di s cr et e s u b st a n c e s.

D Q O: D at a Q u alit y O bj e cti v e.

L O R: Li mit of R e p orti n g ( d et e cti o n li mit).

R P D: R el ati v e P er c e nt Diff er e n c e.

S u m m ar y of O utli er s

O utli er s : Q u alit y C o ntr ol S a m pl e s

l   N o  M et h o d Bl a n k v al u e o utli er s o c c ur.

l   N o  D u pli c at e o utli er s o c c ur.

l   N o  L a b or at or y C o ntr ol S a m pl e ( L C S) o utli er s o c c ur

l   N o  M atri x S pi k e o utli er s o c c ur.

l   N o  T e st s a m pl e S urr o g at e r e c o v er y o utli er s e xi st.

O utli er s: R ef er e n c e M at eri al ( R M) S a m pl e s

l   N o  R ef er e n c e M at eri al ( R M) S a m pl e o utli er s o c c ur.

O utli er s : A n al y si s H ol di n g Ti m e C o m pli a n c e ( Br e a c h e s)
l   N o  A n al y si s H ol di n g Ti m e O utli er s e xi st.

O utli er s : Fr e q u e n c y of Q u alit y C o ntr ol S a m pl e s
l   N o  Q u alit y C o ntr ol S a m pl e Fr e q u e n c y O utli er s o c c ur.
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A n al y si s H ol di n g Ti m e C o m pli a n c e
T hi s  r e p ort s u m m ari z e s e xtr a cti o n / pr e p ar ati o n a n d a n al y si s ti m e s a n d c o m p ar e s e a c h wit h A L S r e c o m m e n d e d h ol di n g  ti m e s,  w hi c h  ar e  s el e ct e d  t o  m e et  k n o w n  pr o vi n ci al  a n d /or   f e d er al 

r e q uir e m e nt s.  I n t h e a b s e n c e of r e g ul at or y h ol d ti m e s, A L S e st a bli s h e s r e c o m m e n d ati o n s b a s e d o n g ui d eli n e s p u bli s h e d b y or g a ni z ati o n s s u c h a s C C M E, U S E P A, A P H A St a n d ar d M et h o d s, A S T M, or 

E n vir o n m e nt  C a n a d a (w h er e  a v ail a bl e).  D at e s a n d h ol di n g ti m e s r e p ort e d b el o w r e pr e s e nt t h e fir st d at e s of e xtr a cti o n or a n al y si s.  If s u b s e q u e nt t e st s or dil uti o n s e x c e e d e d h ol di n g ti m e s, q u alifi er s 

ar e a d d e d (r ef er t o C O A).

If s a m pl e s ar e i d e ntifi e d b el o w a s h a vi n g b e e n a n al y z e d or e xtr a ct e d o ut si d e of r e c o m m e n d e d h ol di n g ti m e s, m e a s ur e m e nt u n c ert ai nti e s m a y b e i n cr e a s e d, a n d t hi s s h o ul d b e t a k e n i nt o c o n si d er ati o n 

w h e n i nt er pr eti n g r e s ult s.

W h er e a ct u al s a m pli n g d at e i s n ot pr o vi d e d o n t h e c h ai n of c u st o d y, t h e d at e of r e c ei pt wit h ti m e at 1 5: 0 0 i s u s e d f or c al c ul ati o n p ur p o s e s.

W h er e o nl y t h e s a m pl e d at e wit h o ut ti m e i s pr o vi d e d o n t h e c h ai n of c u st o d y, t h e s a m pli n g d at e at 1 5: 0 0 i s u s e d f or c al c ul ati o n p ur p o s e s.

M atri x : Air E v al u ati o n: û  = H ol di n g ti m e e x c e e d a n c e ; ü  = Wit hi n H ol di n g Ti m e

A n al y si sE xtr a cti o n / Pr e p ar ati o n

C o nt ai n er / Cli e nt S a m pl e I D( s)

S a m pli n g D at e

A n al y si s D at ePr e p ar ati o n 

D at e

E v alE v al

M et h o d

H ol di n g Ti m e s H ol di n g Ti m e s

R e c A ct u al R e c A ct u al

A n al yt e Gr o u p

Fi el d T e st s : Air S a m pli n g V ol u m e

T h er m al d e s or pti o n t u b e

2 0- D U P 1 2 7- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E F 0 0 3 ---- ---- ---- ----

Fi el d T e st s : Air S a m pli n g V ol u m e

T h er m al d e s or pti o n t u b e

2 0- V P 1 2 7- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E F 0 0 3 ---- ---- ---- ----

Fi el d T e st s : Air S a m pli n g V ol u m e

T h er m al d e s or pti o n t u b e

2 0- V P 2 2 7- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E F 0 0 3 ---- ---- ---- ----

H y dr o c ar b o n s : T V O C ( V H v) i n T u b e b y T h er m al D e s or pti o n G C- FI D ( u g/ s a m pl e)

T h er m al d e s or pti o n t u b e

2 0- D U P 1 2 8- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E 5 9 1 B ---- ---- 3 0 d a y s 6 d a y s üü

H y dr o c ar b o n s : T V O C ( V H v) i n T u b e b y T h er m al D e s or pti o n G C- FI D ( u g/ s a m pl e)

T h er m al d e s or pti o n t u b e

2 0- V P 1 2 8- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E 5 9 1 B ---- ---- 3 0 d a y s 6 d a y s üü

H y dr o c ar b o n s : T V O C ( V H v) i n T u b e b y T h er m al D e s or pti o n G C- FI D ( u g/ s a m pl e)

T h er m al d e s or pti o n t u b e

2 0- V P 2 2 8- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E 5 9 1 B ---- ---- 3 0 d a y s 6 d a y s üü

V ol atil e Or g a ni c C o m p o u n d s : V O C s ( B C C S R) b y A cti v e T h er m al D e s or pti o n G C- M S ( u g/ s a m pl e)

T h er m al d e s or pti o n t u b e

2 0- D U P 1 2 8- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E 6 2 0 E ---- ---- ---- ----
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M atri x : Air E v al u ati o n: û  = H ol di n g ti m e e x c e e d a n c e ; ü  = Wit hi n H ol di n g Ti m e

A n al y si sE xtr a cti o n / Pr e p ar ati o n

C o nt ai n er / Cli e nt S a m pl e I D( s)

S a m pli n g D at e

A n al y si s D at ePr e p ar ati o n 

D at e

E v alE v al

M et h o d

H ol di n g Ti m e s H ol di n g Ti m e s

R e c A ct u al R e c A ct u al

A n al yt e Gr o u p

V ol atil e Or g a ni c C o m p o u n d s : V O C s ( B C C S R) b y A cti v e T h er m al D e s or pti o n G C- M S ( u g/ s a m pl e)

T h er m al d e s or pti o n t u b e

2 0- V P 1 2 8- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E 6 2 0 E ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s : V O C s ( B C C S R) b y A cti v e T h er m al D e s or pti o n G C- M S ( u g/ s a m pl e)

T h er m al d e s or pti o n t u b e

2 0- V P 2 2 8- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E 6 2 0 E ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ B T E X S + M T B E] : V O C s ( B C C S R) b y A cti v e T h er m al D e s or pti o n 

G C- M S ( u g/ s a m pl e)

T h er m al d e s or pti o n t u b e

2 0- D U P 1 2 8- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E 6 2 0 E ---- ---- 3 0 d a y s 6 d a y s üü

V ol atil e Or g a ni c C o m p o u n d s [ B T E X S + M T B E] : V O C s ( B C C S R) b y A cti v e T h er m al D e s or pti o n 

G C- M S ( u g/ s a m pl e)

T h er m al d e s or pti o n t u b e

2 0- V P 1 2 8- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E 6 2 0 E ---- ---- 3 0 d a y s 6 d a y s üü

V ol atil e Or g a ni c C o m p o u n d s [ B T E X S + M T B E] : V O C s ( B C C S R) b y A cti v e T h er m al D e s or pti o n 

G C- M S ( u g/ s a m pl e)

T h er m al d e s or pti o n t u b e

2 0- V P 2 2 8- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E 6 2 0 E ---- ---- 3 0 d a y s 6 d a y s üü

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g] : V O C s ( B C C S R) b y A cti v e T h er m al D e s or pti o n 

G C- M S ( u g/ s a m pl e)

T h er m al d e s or pti o n t u b e

2 0- D U P 1 2 8- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E 6 2 0 E ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g] : V O C s ( B C C S R) b y A cti v e T h er m al D e s or pti o n 

G C- M S ( u g/ s a m pl e)

T h er m al d e s or pti o n t u b e

2 0- V P 1 2 8- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E 6 2 0 E ---- ---- ---- ----

V ol atil e Or g a ni c C o m p o u n d s [ Dr y cl e a ni n g] : V O C s ( B C C S R) b y A cti v e T h er m al D e s or pti o n 

G C- M S ( u g/ s a m pl e)

T h er m al d e s or pti o n t u b e

2 0- V P 2 2 8- J a n- 2 0 2 1----2 2- J a n- 2 0 2 1E 6 2 0 E ---- ---- ---- ----

L e g e n d & Q u alifi er D efi niti o n s
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Q u alit y C o ntr ol P ar a m et er Fr e q u e n c y C o m pli a n c e
T h e  f oll o wi n g r e p ort s u m m ari z e s t h e fr e q u e n c y of l a b or at or y Q C s a m pl e s a n al y z e d wit hi n t h e a n al yti c al b at c h e s (Q C  l ot s) i n w hi c h t h e s u b mitt e d s a m pl e s w er e pr o c e s s e d. T h e a ct u al fr e q u e n c y 

s h o ul d b e gr e at er t h a n or e q u al t o t h e e x p e ct e d fr e q u e n c y.

M atri x : Air E v al u ati o n: û  = Q C fr e q u e n c y o ut si d e s p e cifi c ati o n ; ü  = Q C fr e q u e n c y wit hi n s p e cifi c ati o n.

Q u alit y C o ntr ol S a m pl e T y p e

E v al u ati o nA n al yti c al M et h o d s M et h o d

C o u ntQ u alit y C o ntr ol S a m pl e T y p e

Q C R e g ul ar A ct u al E x p e ct e d

Fr e q u e n c y ( %)

Q C L ot #

L a b or at or y C o ntr ol S a m pl e s ( L C S)

1 1 5 üüT V O C ( V H v) i n T u b e b y T h er m al D e s or pti o n G C- FI D ( u g/ s a m pl e) E 5 9 1 B 1 4 5 7 0 6 5. 06. 6

1 1 3 üüV O C s ( B C C S R) b y A cti v e T h er m al D e s or pti o n G C- M S ( u g/ s a m pl e) E 6 2 0 E 1 4 5 7 0 5 5. 07. 6

M et h o d Bl a n k s ( M B)

1 1 5 üüT V O C ( V H v) i n T u b e b y T h er m al D e s or pti o n G C- FI D ( u g/ s a m pl e) E 5 9 1 B 1 4 5 7 0 6 5. 06. 6

1 1 3 üüV O C s ( B C C S R) b y A cti v e T h er m al D e s or pti o n G C- M S ( u g/ s a m pl e) E 6 2 0 E 1 4 5 7 0 5 5. 07. 6
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M et h o d ol o g y R ef er e n c e s a n d S u m m ari e s
T h e  a n al yti c al m et h o d s u s e d b y A L S ar e d e v el o p e d u si n g i nt er n ati o n all y r e c o g ni z e d r ef er e n c e m et h o d s (w h er e  a v ail a bl e), s u c h a s t h o s e p u bli s h e d b y U S E P A, A P H A St a n d ar d M et h o d s, A S T M, I S O, 

E n vir o n m e nt C a n a d a, B C M O E, a n d O nt ari o M O E. R ef er e n c e m et h o d s m a y i n c or p or at e m o difi c ati o n s t o i m pr o v e p erf or m a n c e (i n di c at e d b y “ m o d”).

A n al yti c al M et h o d s M et h o d D e s cri pti o n sM atri xM et h o d / L a b M et h o d R ef er e n c e

V ol atil e   P etr ol e u m  H y dr o c ar b o n s ( V P H)  i s  c al c ul at e d  a s  f oll o w s:  V P H v  = V ol atil e 

H y dr o c ar b o n s  ( V H 6- 1 3)  mi n u s  b e n z e n e,  t ol u e n e,  et h yl b e n z e n e,  x yl e n e s,  st yr e n e, 

n- h e x a n e, a n d n- d e c a n e.

V P H v i n T u b e b y T h er m al D e s or pti o n 

G C- M S/ FI D ( u g/ s a m pl e)

E 5 9 0 B Air

V a n c o u v er - 

E n vir o n m e nt al

B C M O E L a b M a n u al 

( C al c ul ati o n of V P H)

V ol atil e  H y dr o c ar b o n s ( V H) i n s a m pl e t u b e s ar e t h er m all y d e s or b e d pri or t o i nj e cti o n i nt o 

a G C- FI D s y st e m f or a n al y si s.

T V O C ( V H v) i n T u b e b y T h er m al D e s or pti o n 

G C- FI D ( u g/ s a m pl e)

E 5 9 1 B Air

V a n c o u v er - 

E n vir o n m e nt al

E P A T O- 1 7/ B C M O E 

L a b M a n u al ( V H i n 

Air- V a p o ur b y 

G C- FI D/ G C- M S) ( m o d)

V ol atil e  Or g a ni c C o m p o u n d s ( V O C s) i n s a m pl e t u b e s ar e t h er m all y d e s or b e d pri or t o 

i nj e cti o n i nt o a G C- M S s y st e m f or a n al y si s.

V O C s ( B C C S R) b y A cti v e T h er m al 

D e s or pti o n G C- M S ( u g/ s a m pl e)

E 6 2 0 E Air

V a n c o u v er - 

E n vir o n m e nt al

E P A T O- 1 7/ B C M O E 

L a b M a n u al ( V O C i n 

Air b y T h er m al 

D e s or pti o n 

T u b e/ G C- M S)

R e s ult e x pr e s s e d i n µ g/ m 3 b a s e d o n t h e s a m pl e v ol u m e.V P H v i n T u b e ( u g/ m 3) E C 5 9 0 B Air

V a n c o u v er - 

E n vir o n m e nt al

u nit c o n v er si o n

R e s ult e x pr e s s e d i n µ g/ m 3 b a s e d o n t h e s a m pl e v ol u m e.T V O C ( V H v) i n T u b e b y T h er m al D e s or pti o n 

G C- FI D  ( u g/ m 3)

E C 5 9 1 B Air

V a n c o u v er - 

E n vir o n m e nt al

u nit c o n v er si o n

C o n v ert u g/ s a m pl e t o u g/ m 3V O C s ( B C C S R) b y A cti v e T h er m al 

D e s or pti o n G C- M S ( u g/ m 3)

E C 6 2 0 E Air

V a n c o u v er - 

E n vir o n m e nt al

u nit c o n v er si o n

Fi el d  m e a s ur e m e nt of s a m pli n g v ol u m e pr o vi d e d b y cli e nt a n d r e c or d e d o n A L S r e p ort 

m a y aff e ct t h e v ali dit y of r e s ult s.

Air S a m pli n g V ol u m e E F 0 0 3 Air

V a n c o u v er - 

E n vir o n m e nt al



F al s e

Q U A LI T Y C O N T R O L R E P O R T
W or k Or d er : P a g e : 1  of  6V A 2 1 A 1 2 9 6

:: L a b or at or yCli e nt V a n c o u v er - E n vir o n m e nt alW S P C a n a d a I n c.

:C o nt a ct M ari n a M a k o v et s ki : C arl a F u gi n s kiA c c o u nt M a n a g er

:A d dr e s s U nit 1 0 0 - 2 0 3 3 9 9 6 A v e n u e 

L a n gl e y B C C a n a d a V 1 M 2 L 1 

A d dr e s s : 8 0 8 1 L o u g h e e d Hi g h w a y

B ur n a b y, Briti s h C ol u m bi a C a n a d a V 5 A 1 W 9

::T el e p h o n e 6 0 4- 3 5 3- 7 0 7 7 + 1 6 0 4 2 5 3 4 1 8 8:T el e p h o n e

:Pr oj e ct 2 0 M- 0 0 7 5 8- 0 0 D at e S a m pl e s R e c ei v e d : 2 2- J a n- 2 0 2 1 1 4: 2 5

:P O ---- D at e A n al y si s C o m m e n c e d : 2 7- J a n- 2 0 2 1

:C- O- C n u m b er 2 0- 9 0 5 3 1 6 I s s u e D at e : 2 9- J a n- 2 0 2 1 1 1: 2 5

S a m pl er : R C

Sit e : ----

Q u ot e n u m b er : ----

N o. of s a m pl e s r e c ei v e d 3:

N o. of s a m pl e s a n al y s e d : 3

T hi s r e p ort s u p er s e d e s a n y pr e vi o u s r e p ort( s) wit h t hi s r ef er e n c e. R e s ult s a p pl y t o t h e s a m pl e( s) a s s u b mitt e d. T hi s d o c u m e nt s h all n ot b e r e pr o d u c e d, e x c e pt i n f ull.

T hi s Q u alit y C o ntr ol R e p ort c o nt ai n s t h e f oll o wi n g i nf or m ati o n:

l  L a b or at or y D u pli c at e ( D U P) R e p ort; R el ati v e P er c e nt a g e Diff er e n c e ( R P D) a n d A c c e pt a n c e Li mit s

l  M atri x S pi k e ( M S) R e p ort; R e c o v er y a n d A c c e pt a n c e Li mit s

l     R ef er e n c e M at eri al ( R M) R e p ort; R e c o v er y a n d A c c e pt a n c e Li mit s

l     M et h o d Bl a n k ( M B) R e p ort; R e c o v er y a n d A c c e pt a n c e Li mit s

l     L a b or at or y C o ntr ol S a m pl e ( L C S) R e p ort; R e c o v er y a n d A c c e pt a n c e Li mit s

Si g n at ori e s
T hi s d o c u m e nt h a s b e e n el e ctr o ni c all y si g n e d b y t h e a ut h ori z e d si g n at ori e s b el o w.  El e ctr o ni c si g ni n g i s c o n d u ct e d i n a c c or d a n c e wit h U S F D A 2 1 C F R P art 1 1.

Si g n at ori e s P o siti o n L a b or at or y D e p art m e nt

Bri e a n n a All e n Pr o d u cti o n/ V ali d ati o n M a n a g er Or g a ni c s, B ur n a b y, Briti s h C ol u m bi a

K aitl y n G ar d n er A c c o u nt M a n a g er A s si st a nt A d mi ni str ati o n, B ur n a b y, Briti s h C ol u m bi a

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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G e n er al C o m m e nt s

T h e  A L S Q u alit y C o ntr ol ( Q C) r e p ort i s o pti o n all y pr o vi d e d t o A L S cli e nt s u p o n r e q u e st.  A L S t e st m et h o d s i n cl u d e c o m pr e h e n si v e Q C c h e c k s wit h e v er y a n al y si s t o e n s ur e o ur hi g h st a n d ar d s of q u alit y ar e 

m et .  E a c h Q C r e s ult h a s a k n o w n or e x p e ct e d t ar g et v al u e, w hi c h i s c o m p ar e d a g ai n st pr e d et er mi n e d D at a Q u alit y O bj e cti v e s ( D Q O s) t o pr o vi d e c o nfi d e n c e i n t h e a c c ur a c y of a s s o ci at e d t e st r e s ult s.  T hi s 

r e p ort c o nt ai n s d et ail e d r e s ult s f or all Q C r e s ult s a p pli c a bl e t o t hi s s a m pl e s u b mi s si o n. Pl e a s e r ef er t o t h e A L S Q u alit y C o ntr ol I nt er pr et ati o n r e p ort ( Q CI) f or a p pli c a bl e m et h o d r ef er e n c e s a n d m et h o d ol o g y 

s u m m ari e s.

A n o n y m o u s = R ef er s t o s a m pl e s w hi c h ar e n ot p art of t hi s w or k or d er, b ut w hi c h f or m e d p art of t h e Q C pr o c e s s l ot.

C A S N u m b er = C h e mi c al A b str a ct s S er vi c e s n u m b er i s a u ni q u e i d e ntifi er a s si g n e d t o di s cr et e s u b st a n c e s. 

D Q O = D at a Q u alit y O bj e cti v e.

L O R = Li mit of R e p orti n g ( d et e cti o n li mit). 

R P D = R el ati v e P er c e nt a g e Diff er e n c e

#  = I n di c at e s a Q C r e s ult t h at di d n ot m e et t h e A L S D Q O.

K e y :
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M et h o d Bl a n k ( M B) R e p ort

A  M et h o d Bl a n k i s a n a n al yt e-fr e e m atri x t h at u n d er g o e s s a m pl e pr o c e s si n g i d e nti c al t o t h at c arri e d o ut f or t e st s a m pl e s.  M et h o d Bl a n k r e s ult s ar e u s e d t o m o nit or a n d c o ntr ol f or p ot e nti al 

c o nt a mi n ati o n fr o m t h e l a b or at or y e n vir o n m e nt a n d r e a g e nt s.  F or m o st t e st s, t h e D Q O f or M et h o d Bl a n k s i s f or t h e r e s ult t o b e < L O R.

S u b- M atri x : Air

R e s ultA n al yt e C A S N u m b er L O R U nitM et h o d Q u alifi er

V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 4 5 7 0 5)

b e n z e n e 7 1- 4 3- 2 E 6 2 0 E 0. 0 0 0 7 5 µ g/ s a m pl e < 0. 0 0 0 7 5 ----

br o m o di c hl or o m et h a n e 7 5- 2 7- 4 E 6 2 0 E 0. 0 0 0 2 5 µ g/ s a m pl e < 0. 0 0 0 2 ----

br o m of or m 7 5- 2 5- 2 E 6 2 0 E 0. 0 0 3 µ g/ s a m pl e < 0. 0 0 3 0 ----

c ar b o n t etr a c hl ori d e 5 6- 2 3- 5 E 6 2 0 E 0. 0 0 0 2 µ g/ s a m pl e < 0. 0 0 0 2 0 ----

c hl or o b e n z e n e 1 0 8- 9 0- 7 E 6 2 0 E 0. 0 0 2 5 µ g/ s a m pl e < 0. 0 0 2 5 ----

c hl or o et h a n e 7 5- 0 0- 3 E 6 2 0 E 0. 0 5 µ g/ s a m pl e < 0. 0 5 0 ----

c hl or of or m 6 7- 6 6- 3 E 6 2 0 E 0. 0 0 0 3 µ g/ s a m pl e < 0. 0 0 0 3 0 ----

c hl or o m et h a n e 7 4- 8 7- 3 E 6 2 0 E 0. 0 0 2 8 µ g/ s a m pl e < 0. 0 0 2 8 ----

d e c a n e, n- 1 2 4- 1 8- 5 E 6 2 0 E 0. 0 2 5 µ g/ s a m pl e < 0. 0 2 5 ----

di br o m o c hl or o m et h a n e 1 2 4- 4 8- 1 E 6 2 0 E 0. 0 1 µ g/ s a m pl e < 0. 0 1 0 ----

di c hl or o b e n z e n e, 1, 2- 9 5- 5 0- 1 E 6 2 0 E 0. 0 1 5 µ g/ s a m pl e < 0. 0 1 5 ----

di c hl or o b e n z e n e, 1, 3- 5 4 1- 7 3- 1 E 6 2 0 E 0. 0 0 5 µ g/ s a m pl e < 0. 0 0 5 0 ----

di c hl or o b e n z e n e, 1, 4- 1 0 6- 4 6- 7 E 6 2 0 E 0. 0 0 5 µ g/ s a m pl e < 0. 0 0 5 0 ----

di c hl or o et h a n e, 1, 1- 7 5- 3 4- 3 E 6 2 0 E 0. 0 0 2 5 µ g/ s a m pl e < 0. 0 0 2 5 ----

di c hl or o et h a n e, 1, 2- 1 0 7- 0 6- 2 E 6 2 0 E 0. 0 0 0 2 µ g/ s a m pl e < 0. 0 0 0 2 0 ----

di c hl or o et h yl e n e, 1, 1- 7 5- 3 5- 4 E 6 2 0 E 0. 0 0 0 2 5 µ g/ s a m pl e < 0. 0 0 0 2 5 ----

di c hl or o et h yl e n e, ci s- 1, 2- 1 5 6- 5 9- 4 E 6 2 0 E 0. 0 0 5 µ g/ s a m pl e < 0. 0 0 5 0 ----

di c hl or o et h yl e n e, tr a n s- 1, 2- 1 5 6- 6 0- 5 E 6 2 0 E 0. 0 0 5 µ g/ s a m pl e < 0. 0 0 5 0 ----

di c hl or o m et h a n e 7 5- 0 9- 2 E 6 2 0 E 0. 0 0 5 µ g/ s a m pl e < 0. 0 0 5 0 ----

di c hl or o pr o p a n e, 1, 2- 7 8- 8 7- 5 E 6 2 0 E 0. 0 0 0 2 5 µ g/ s a m pl e < 0. 0 0 0 2 5 ----

di c hl or o pr o p yl e n e, ci s +tr a n s- 1, 3- 5 4 2- 7 5- 6 E 6 2 0 E 0. 0 0 0 7 5 µ g/ s a m pl e < 0. 0 0 0 7 5 ----

di c hl or o pr o p yl e n e, ci s- 1, 3- 1 0 0 6 1- 0 1- 5 E 6 2 0 E 0. 0 0 0 5 µ g/ s a m pl e < 0. 0 0 0 5 0 ----

di c hl or o pr o p yl e n e, tr a n s- 1, 3- 1 0 0 6 1- 0 2- 6 E 6 2 0 E 0. 0 0 0 5 µ g/ s a m pl e < 0. 0 0 0 5 0 ----

et h yl b e n z e n e 1 0 0- 4 1- 4 E 6 2 0 E 0. 0 0 2 5 µ g/ s a m pl e < 0. 0 0 2 5 ----

h e x a n e, n- 1 1 0- 5 4- 3 E 6 2 0 E 0. 0 2 5 µ g/ s a m pl e < 0. 0 2 5 ----

m et h yl-t ert- b ut yl et h er [ M T B E] 1 6 3 4- 0 4- 4 E 6 2 0 E 0. 0 2 5 µ g/ s a m pl e < 0. 0 2 5 ----

st yr e n e 1 0 0- 4 2- 5 E 6 2 0 E 0. 0 0 2 5 µ g/ s a m pl e < 0. 0 0 2 5 ----

t etr a c hl or o et h a n e, 1, 1, 1, 2- 6 3 0- 2 0- 6 E 6 2 0 E 0. 0 0 0 5 µ g/ s a m pl e < 0. 0 0 0 5 0 ----

t etr a c hl or o et h a n e, 1, 1, 2, 2- 7 9- 3 4- 5 E 6 2 0 E 0. 0 0 0 3 µ g/ s a m pl e < 0. 0 0 0 3 0 ----

t etr a c hl or o et h yl e n e 1 2 7- 1 8- 4 E 6 2 0 E 0. 0 1 µ g/ s a m pl e < 0. 0 1 0 ----

t ol u e n e 1 0 8- 8 8- 3 E 6 2 0 E 0. 0 2 µ g/ s a m pl e < 0. 0 2 0 ----

tri c hl or o et h a n e, 1, 1, 1- 7 1- 5 5- 6 E 6 2 0 E 0. 0 0 2 5 µ g/ s a m pl e < 0. 0 0 2 5 ----

tri c hl or o et h a n e, 1, 1, 2- 7 9- 0 0- 5 E 6 2 0 E 0. 0 0 0 2 µ g/ s a m pl e < 0. 0 0 0 2 0 ----
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tri c hl or o et h yl e n e 7 9- 0 1- 6 E 6 2 0 E 0. 0 0 0 2 µ g/ s a m pl e < 0. 0 0 0 2 0 ----

tri c hl or ofl u or o m et h a n e 7 5- 6 9- 4 E 6 2 0 E 0. 0 2 5 µ g/ s a m pl e < 0. 0 2 5 ----

vi n yl c hl ori d e 7 5- 0 1- 4 E 6 2 0 E 0. 0 0 0 2 5 µ g/ s a m pl e < 0. 0 0 0 2 5 ----

x yl e n e, m + p- 1 7 9 6 0 1- 2 3- 1 E 6 2 0 E 0. 0 0 5 µ g/ s a m pl e < 0. 0 0 5 0 ----

x yl e n e, o- 9 5- 4 7- 6 E 6 2 0 E 0. 0 0 2 5 µ g/ s a m pl e < 0. 0 0 2 5 ----

H y dr o c ar b o n s  ( Q C L ot: 1 4 5 7 0 6)

V H v ( C 6- C 1 3) ---- E 5 9 1 B 0. 5 µ g/ s a m pl e < 0. 5 0 ----
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L a b or at or y C o ntr ol S a m pl e ( L C S) R e p ort

A  L a b or at or y C o ntr ol S a m pl e ( L C S) i s a n a n al yt e-fr e e m atri x t h at h a s b e e n f ortifi e d ( s pi k e d) wit h t e st a n al yt e s at k n o w n c o n c e ntr ati o n a n d pr o c e s s e d i n a n i d e nti c al m a n n er t o t e st s a m pl e s.  L C S 

r e s ult s ar e e x pr e s s e d a s p er c e nt r e c o v er y, a n d ar e u s e d t o m o nit or a n d c o ntr ol t e st m et h o d a c c ur a c y a n d pr e ci si o n, i n d e p e n d e nt of t e st s a m pl e m atri x.

S u b- M atri x : Air L a b or at or y C o ntr ol S a m pl e ( L C S) R e p ort

R e c o v er y Li mit s ( %)R e c o v er y ( %)S pi k e

C o n c e ntr ati o n Hi g hL C SA n al yt e C A S N u m b er L O R U nitM et h o d L o w Q u alifi er

V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 4 5 7 0 5)
b e n z e n e 7 1- 4 3- 2 E 6 2 0 E 0. 0 0 0 7 5 µ g/ s a m pl e 1 0 60. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

br o m o di c hl or o m et h a n e 7 5- 2 7- 4 E 6 2 0 E 0. 0 0 0 2 5 µ g/ s a m pl e 9 4. 90. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

br o m of or m 7 5- 2 5- 2 E 6 2 0 E 0. 0 0 3 µ g/ s a m pl e 9 2. 80. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

c ar b o n t etr a c hl ori d e 5 6- 2 3- 5 E 6 2 0 E 0. 0 0 0 2 µ g/ s a m pl e 9 8. 00. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

c hl or o b e n z e n e 1 0 8- 9 0- 7 E 6 2 0 E 0. 0 0 2 5 µ g/ s a m pl e 1 0 40. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

c hl or o et h a n e 7 5- 0 0- 3 E 6 2 0 E 0. 0 5 µ g/ s a m pl e 1 1 20. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

c hl or of or m 6 7- 6 6- 3 E 6 2 0 E 0. 0 0 0 3 µ g/ s a m pl e 1 0 00. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

c hl or o m et h a n e 7 4- 8 7- 3 E 6 2 0 E 0. 0 0 2 8 µ g/ s a m pl e 1 0 90. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

d e c a n e, n- 1 2 4- 1 8- 5 E 6 2 0 E 0. 0 2 5 µ g/ s a m pl e 1 1 70. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

di br o m o c hl or o m et h a n e 1 2 4- 4 8- 1 E 6 2 0 E 0. 0 1 µ g/ s a m pl e 9 4. 40. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

di c hl or o b e n z e n e, 1, 2- 9 5- 5 0- 1 E 6 2 0 E 0. 0 1 5 µ g/ s a m pl e 1 0 50. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

di c hl or o b e n z e n e, 1, 3- 5 4 1- 7 3- 1 E 6 2 0 E 0. 0 0 5 µ g/ s a m pl e 1 0 70. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

di c hl or o b e n z e n e, 1, 4- 1 0 6- 4 6- 7 E 6 2 0 E 0. 0 0 5 µ g/ s a m pl e 1 1 20. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

di c hl or o et h a n e, 1, 1- 7 5- 3 4- 3 E 6 2 0 E 0. 0 0 2 5 µ g/ s a m pl e 9 8. 60. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

di c hl or o et h a n e, 1, 2- 1 0 7- 0 6- 2 E 6 2 0 E 0. 0 0 0 2 µ g/ s a m pl e 1 0 00. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

di c hl or o et h yl e n e, 1, 1- 7 5- 3 5- 4 E 6 2 0 E 0. 0 0 0 2 5 µ g/ s a m pl e 1 1 60. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

di c hl or o et h yl e n e, ci s- 1, 2- 1 5 6- 5 9- 4 E 6 2 0 E 0. 0 0 5 µ g/ s a m pl e 9 8. 30. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

di c hl or o et h yl e n e, tr a n s- 1, 2- 1 5 6- 6 0- 5 E 6 2 0 E 0. 0 0 5 µ g/ s a m pl e 1 0 40. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

di c hl or o m et h a n e 7 5- 0 9- 2 E 6 2 0 E 0. 0 0 5 µ g/ s a m pl e 1 0 10. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

di c hl or o pr o p a n e, 1, 2- 7 8- 8 7- 5 E 6 2 0 E 0. 0 0 0 2 5 µ g/ s a m pl e 9 7. 90. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

di c hl or o pr o p yl e n e, ci s +tr a n s- 1, 3- 5 4 2- 7 5- 6 E 6 2 0 E 0. 0 0 0 7 5 µ g/ s a m pl e 7 6. 50. 4 µ g/ s a m pl e 1 4 06 0. 0 ----

di c hl or o pr o p yl e n e, ci s- 1, 3- 1 0 0 6 1- 0 1- 5 E 6 2 0 E 0. 0 0 0 5 µ g/ s a m pl e 8 3. 80. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

di c hl or o pr o p yl e n e, tr a n s- 1, 3- 1 0 0 6 1- 0 2- 6 E 6 2 0 E 0. 0 0 0 5 µ g/ s a m pl e 6 9. 00. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

et h yl b e n z e n e 1 0 0- 4 1- 4 E 6 2 0 E 0. 0 0 2 5 µ g/ s a m pl e 1 0 70. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

h e x a n e, n- 1 1 0- 5 4- 3 E 6 2 0 E 0. 0 2 5 µ g/ s a m pl e 1 2 00. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

m et h yl-t ert- b ut yl et h er [ M T B E] 1 6 3 4- 0 4- 4 E 6 2 0 E 0. 0 2 5 µ g/ s a m pl e 8 5. 40. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

st yr e n e 1 0 0- 4 2- 5 E 6 2 0 E 0. 0 0 2 5 µ g/ s a m pl e 1 2 00. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

t etr a c hl or o et h a n e, 1, 1, 1, 2- 6 3 0- 2 0- 6 E 6 2 0 E 0. 0 0 0 5 µ g/ s a m pl e 9 9. 50. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

t etr a c hl or o et h a n e, 1, 1, 2, 2- 7 9- 3 4- 5 E 6 2 0 E 0. 0 0 0 3 µ g/ s a m pl e 1 0 10. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

t etr a c hl or o et h yl e n e 1 2 7- 1 8- 4 E 6 2 0 E 0. 0 1 µ g/ s a m pl e 1 0 00. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

t ol u e n e 1 0 8- 8 8- 3 E 6 2 0 E 0. 0 2 µ g/ s a m pl e 1 0 70. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

tri c hl or o et h a n e, 1, 1, 1- 7 1- 5 5- 6 E 6 2 0 E 0. 0 0 2 5 µ g/ s a m pl e 1 0 30. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

tri c hl or o et h a n e, 1, 1, 2- 7 9- 0 0- 5 E 6 2 0 E 0. 0 0 0 2 µ g/ s a m pl e 1 0 30. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

tri c hl or o et h yl e n e 7 9- 0 1- 6 E 6 2 0 E 0. 0 0 0 2 µ g/ s a m pl e 9 8. 90. 2 µ g/ s a m pl e 1 4 06 0. 0 ----
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V ol atil e Or g a ni c C o m p o u n d s  ( Q C L ot: 1 4 5 7 0 5)  - c o nti n u e d
tri c hl or ofl u or o m et h a n e 7 5- 6 9- 4 E 6 2 0 E 0. 0 2 5 µ g/ s a m pl e 1 1 90. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

vi n yl c hl ori d e 7 5- 0 1- 4 E 6 2 0 E 0. 0 0 0 2 5 µ g/ s a m pl e 1 1 00. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

x yl e n e, m + p- 1 7 9 6 0 1- 2 3- 1 E 6 2 0 E 0. 0 0 5 µ g/ s a m pl e 1 2 40. 4 µ g/ s a m pl e 1 4 06 0. 0 ----

x yl e n e, o- 9 5- 4 7- 6 E 6 2 0 E 0. 0 0 2 5 µ g/ s a m pl e 1 1 00. 2 µ g/ s a m pl e 1 4 06 0. 0 ----

H y dr o c ar b o n s  ( Q C L ot: 1 4 5 7 0 6)
V H v ( C 6- C 1 3) ---- E 5 9 1 B 0. 5 µ g/ s a m pl e 9 0. 03 0 µ g/ s a m pl e 1 3 07 0. 0 ----
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R E G U L A T O R Y F R A M E W O R K  

U n d e r t h e C a n a d a’s C o nstit uti o n, p r o vi n ci al e n vi r o n m e nt al l a ws d o n ot g e n e r all y a p pl y t o t h e f e d e r al l a n d. P art 

9 “ G o v e r n m e nt O p e r ati o ns a n d F e d e r al a n d A b o ri gi n al L a n d ” of t h e C a n a di a n E n vir o n m e nt al P r ot e cti o n A ct, 1 9 9 9 

( C E P A, 1 9 9 9) a p pli es t o all f e d e r al w o r ks a n d u n d e rt a ki n gs, f e d e r al d e p a rt m e nts a n d p a rti es w h o o c c u p y o r us e 

f e d e r al l a n d. It st at es t h at s p e cifi c r e g ul ati o ns c a n b e m a d e t o e ns u r e t h at f e d e r al l a n d is c o v e r e d b y t h e s a m e 

t y p es of e n vi r o n m e nt al r e g ul ati o ns as l a n d r e g ul at e d b y t h e p r o vi n c e s f o r t h e p r ot e cti o n of t h e e n vi r o n m e nt, 

i n cl u di n g “ r el e as es of s u bst a n c es ” a n d “t o c o rr e ct d a m a g e t o t h e e n vi r o n m e nt ”.  

T h e C a n a di a n C o u n cil of Mi nist e rs of t h e E n vi r o n m e nt ( C C M E) t as k g r o u ps d e v el o p e d t h e C a n a di a n 

E n vi r o n m e nt al Q u alit y G ui d eli n es ( C E Q G) a n d C a n a d a Wi d e St a n d a r ds ( C W S) f o r p et r ol e u m h y d r o c ar b o ns ( P H C), 

w hi c h a r e n ati o n all y e n d o rs e d, s ci e n c e -b as e d g o als f o r t h e q u alit y of at m os p h e ri c, a q u ati c, a n d t e rr est ri al 

e c os yst e ms. I n a d diti o n, a n d w h e r e C E Q G a n d C W S w e r e n ot a v ail a bl e f o r c e rt ai n p ot e nti al c o nt a mi n a nts of 

c o n c e r n ( P C O Cs), p r o vi n ci al st a n d a r ds w e r e us e d f o r c o m p a ris o n of a n al yti c al r es ults t o p r o vi d e a f ull r e g ul at o r y 

p e rs p e cti v e r at h e r t h a n a l e g al c o n cl usi o n of t h ei r a p pli c a bilit y t o t h e Sit e. T h e c o m pli a n c e wit h t h e C C M E 

g ui d eli n es is v ol u nt a r y.  

T h e C C M E C W S is a r e m e di al st a n d a r d f o r c o nt a mi n at e d s oil a n d s u bs oil o c c u r ri n g i n f o u r l a n d us e c at e g ori es: 

a g ri c ult u r al, r esi d e nti al, c o m m e r ci al a n d i n d ust ri al. L a n d us e a cti viti es at t h e Sit e w e r e i d e ntifi e d t o b e 

c o m m e r ci al. It is u n d e rs t o o d t h at t h e Sit e will b e r e d e v el o p e d as a c o m m e r ci al p r o p e rt y. T h e P H C C W S c a n b e 

a p pli e d at a n y of t h r e e ti ers: Ti e r 1 –  g e n e ri c n u m e ri c al l e v els, Ti e r 2 –  a dj ust m e nt t o Ti e r 1 l e v els b as e d o n 

s ci e ntifi c i nf o r m ati o n a n d Ti e r 3 –  sit e -s p e cifi c ris k ass es s m e nt. E n vi r o n m e nt al a n d h u m a n h e alt h p r ot e cti o n 

g o als d o n ot c h a n g e b et w e e n t h e ti e rs. Ti e r 1 w e r e us e d f o r c o m p a ris o n of t h e a n al yti c al r es ults f o r S u bj e ct Sit e 

a c c e pti n g t h e b as e ass u m pti o ns a n d p a r a m et e rs i n t h e Ti e r 1 e x p os u r e s c e n a ri o 8 .  

E n vi r o n m e nt C a n a d a d e v el o p e d t h e F e d e r al I nt e ri m Gr o u n d w at e r Q u alit y G ui d eli n es ( FI G Q G) i n 2 0 1 0 ( u p d at e d 

i n 2 0 1 2) w hi c h is a d vis e d t o b e us e d i n c o nj u n cti o n wit h H e alt h C a n a d a D ri n ki n g W at e r G ui d eli n es u ntil C C M E 

d e v el o ps g r o u n d w at e r g ui d eli n es. T h e FI G Q G f o r g r o u n d w at e r t h at ar e p r ot e cti v e of a q u ati c h a bit at ass u m e 

t r a ns p o rt t h r o u g h u n c o ns oli d at e d s oils.  

W hil e C S Q G i n cl u d e c o nsi d e r ati o n of t h e p r ot e cti o n of i n d o o r ai r f o r o r g a ni c c h e mi c als b as e d o n p a rtiti o ni n g i nt o 

s oil v a p o u r, s oil v a p o u r q u alit y g ui d el i n es w e r e n ot i n cl u d e d o n t h e C S Q G. I n 2 0 1 4, C C M E p r e p a r e d a P r ot o c ol f o r 

t h e D e ri v ati o n of S oil V a p o u r Q u alit y G ui d eli n es f o r P r ot e cti o n of H u m a n E x p os u r es Vi a I n h al ati o n of V a p o u rs. 

T h e p r ot o c ol p r o vi d es i nst r u cti o ns o n c al c ul ati o ns of S oil V a p o u r Q u alit y G ui d eli n es ( S V Q G) t h at s h o ul d b e 

a p pli e d f o r a c o nt a mi n at e d sit e c o nsi d e ri n g sit e -s p e cifi c f a ct o rs a n d e x p os u r e s c e n a ri os.  

 

 

                                                        

 
8   C W S f o r P H C i n S oil: S ci e ntifi c R ati o n al e S u p p o rti n g T e c h ni c al D o c u m e nt, J a n u ar y 2 0 0 8.  




