
B R O W N  a n d  

C A L D W E L L

May 2, 1995 

Mr. Keith E l l io t t
Regional W a t e r  Quality Control Board - Los Angeles Region 

101 Centre  P l a z a  Drive  

M onterey P a r k ,  C A  91754

Subjec t:  C o nf irm a tion  of Sampling P rocedu res
W aste  Discharge Requirem ents  - R eservo ir  C losure
F o rm e r  Wilmington Section o f  th e  Shell W ilm ington  M a n u f a c tu r in g  C o m p le x
1520 to 1622 East Sepulveda B oulevard ,  C arson ,  C a l i fo rn ia
File No. 85-19 12/1116-22

Dear Mr. Elliott:

As requ ired  by  the W aste  Discharge Requirem ents  (W D R ),  O rder  N o .  94 -112 ,  B ro w n  and 

Caldwell (BC) conducted "excavation monitoring" by  sam pling  the f lo o r  material o f  R ese rvo irs  

N o. 1 and 2 at the  above-referenced site. T h e  W D R  require  that rep re sen ta t ive  soil s a m p le s  be 
taken at an interval o f  once every 5,000 square  feet across the f loor o f  each reservo ir .  The  

excavation m onitoring  is required by the W D R  for docum enta tion  p u rp o se s  only.

BC began the excavation monitoring sampling in R ese rvo ir  No. 2 on A pr i l  3, 1995. A t  this 

time, the sam pling  p rocedure  followed was: hand auger  to an a p p ro x im a te  depth  o f  2 feet be low  

grade, co llec t  each soil sample with the hand auger,  t ransfer  each s a m p le  to a  glass ja r ,  p a c k  the 

j a r  tightly with each soil sample, tighten lid on ja r ,  label each sample, a n d  store samples o n  ice 

in a coo le r  until delivery  to the laboratory.

On the m orn ing  o f  April 4, 1995, BC com pleted  the sam pling  in R e se rv o i r  No. 2. In  the 

afternoon, BC began sampling in Reservoir No. 1. Mr. Keith Elliott v is i ted  Reservo ir  N o .  1 

at approxim ate ly  2 pm  on April 4. During the visit, the sam pling  p ro c e d u re  was d iscussed . Mr. 

Elliott stated that his preference was that samples to be analyzed  for vo la t i le  organic  c o m p o u n d s  

(VOCs) be  collected in brass sleeves. Before the change  in the s a m p l in g  p ro ce d u re  was 

requested, BC had already collected samples R l - A  through R l - H  and R l - K  using the s a m p l in g  

p rocedure  described above. Samples collected thereafte r ,  beginning  o n  A pril  5, 1995, were  

collected using the drive-sam pler  with brass s leeves, as requested  by M r .  Elliott.

Addit ionally ,  two samples were collected from  the sum p location in each reservoir a t  Mr.

Ellio tt’s request. These  four samples were  co llected  in brass  sleeves w i th  the d r ive -sam p le r .

t \ i o  H ' s i i t L i  w i L M i p i i A s w i  hw cxvh  i . i : i  E n v i ro n m e n ta l  E n g i n e e ' ^ g  A n a  C o n s u l t i n g  •  A n a ly t i c a l  S e r v i c e s
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The benzene, to luene , ethylbenzene, and xylenes (BTEX) and total pe tro leum  hydrocarbons  
(TPH) concen tra t ions  of  the floor material samples are  summarized in Tab les  1 and 2. The 

samples that w e r e  collected in jars  are denoted in the tables. The  W D R  limits a re  included  for 

reference o n ly .  As indicated in the tables, one  sample from Reservoir  N o .  1 and six sam ples  
from R ese rvo i r  N o. 2 have not yet been collected because the conc re te  rubble  p iles  have 
prevented a c c e s s  to these locations. Once the concre te  has been c rushed  and spread ac ro ss  the 

floors, the r em a in ing  samples will be collected.

To verify the results  o f  the samples collected in ja r s  from Reservoir  N o .  2, an ag re e m en t  was 
reached (in a  p h o n e  conversation between Mr. Elliott,  Mr. M ike Garc ia  o f  the  Ralph M. P arsons  

Com pany (She ll  representative), and Ms. T o n y a  D oughty  o f  BC on A pril  4) to co llec t  five 

duplicate sam p les  in brass sleeves with the drive-sam pler .  The five locations were chosen  

randomly by M s. Doughty using sketches o f  the sampling grids (see a t tached  sketches). The 

duplicate sam ples  w ere  collected in brass sleeves during  the next m orn ing .  T h e  duplicate sam p le  
numbers are: R2-I,  R2-M, R 2 -0 ,  R2-W, and R 2 -H H  for the samples co llec ted  in jars  a n d  R2- 

la, R2-M a, R 2-O a ,  R2-W a, and R2-HHa for the samples collected in b rass  sleeves.

Discussion

No BTEX o r  T P H  concentrations were detected in the five samples c o l lec ted  in the g lass  jars  
nor in the five duplicate samples collected in the brass sleeves. It is s ign if ican t  to indicate  that 

although no V O Cs were  detected in the jarred  samples, V O Cs were  no t  detected at h igher  

concentrations in the brass sleeve samples.

Further  com parison  o f  the effect o f  the sam pling  techniques on V O C  concen tra t ions  was m ad e  

using data collected at the site during a previous assessment o f  the rese rvo irs .  The  soil tha t  was 

underlying the concrete and clay liners o f  the reservoirs  has been cha rac te r ized  and docum en ted  

by the f loo r  material sampling (conducted in accordance  with the W D R )  and  by d r il l ing  and 

sampling as documented in B C 's  report entit led, "Berm Material and  Underlying Soil 

Characterization o f  Reservoirs 1 and 2, M arch  1994".

A com parison  was made between the BTEX concentrat ions  o f  the f loo r  material samples that 

were collected in ja rs  and samples collected in brass  sleeves during  d r i l l in g  as docum en ted  in 

the report stated above. Floor material samples that  w ere  collected in j a r s  and  located c lo s e  to 

a boring location were used in the comparison. In some locations, d e e p e r  samples co l lec ted  

from bor ings  had to be used in the com parison  because shallower d a ta  w ere  not availab le .  

Tables  3 and  4 include the data used in the com parisons .
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This c o m p a r is o n  shows the similarity in the BTEX  concentrations betw een  the samples. In som e

cases, the B T E X  concentrations of samples collected in ja rs  were  even  higher  than those

collected in b r a s s  sleeves. The range o f  the sample comparisons are de l im ited  by the fo llow ing:

from R l - E  ( 2 ’) and R1-B8 (0 -1 .5 ’) w here  the e thylbenzene, to luene , and xylenes  

concen tra t ions  were higher in the ja r red  sample and benzene w as  not detected in  the 

ja r re d  sam ple ,  but was slightly h igher than the detection limit in the  b rass  sleeve sam ple ;

to R 2 - W  ( 2 ’) and R2-B4 (0-1.5 ') ,  w here  the BTEX concentrations w e re  h igher  in th e  brass
s leeve  sample.

Conclusion

Due to the fo l low ing ,  resampling is not recom m ended:

1) T h e  soil  that was underlying the concre te  and clay liners has been  character ized a n d  the 
results  have been documented in B C ’s report  entitled, "Berm M ate r ia l  and U n d e r ly in g  
Soil Characterization of  Reservoirs I and 2, March 1994’';

2) T h e  da ta  from the floor material sampling (excavation m onitoring)  indica te  that th e  V O C  

concentrat ions  o f  the duplicate samples collected in brass s leeves  w e re  not h ig h e r  than 

the concentrations  o f  the samples collected in jars;  and

3) T h e  samples collected in jars (excavation monitoring) are c o m p a ra b le  to the sa m p le s  

collected in brass sleeves during the p rev ious assessment.

If  you have any questions, please contact me at (818) 577-1020.

Very truly yours,

B R O W N  A N D  C A L D W E L L

Project M anager

Attachment

cc: M ike  Garcia, T he  Ralph M. Parsons C om pany

T o m  Maher, Shell Oil Company 

Robert  Hastings, Shell Oil Com pany
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T A B L E  I
Phase II - R eservo ir  1

S u m m a r y  of Analytical Results o f  F loo r  M ate r ia l  Samples (Page 1 of 2)

S a m p l e  ID k l - A

(i«r)

R l - B

(jar)

R l - C

(iar)

R l - D

G«r)
R l - E

(jar)

R l - F

(jar)

R l - G

(jar)

R l - H

(jar)

W D R

L i m i t

V o la t i le  H y d r o c a r b o n s ,  E P A  M e t h o d  8 0 2 0 ,  mji /kg

B e nz en e <  1 0 .1 8 0 .17 < 0 . 5 < 0 . 1 0.21 < 0 . 1 < 0 . 5 0.1

Et hy lbenzene 1.8 0 . 7 7 1.5 2 . 7 1.2 0 .7 0 < 0 . 1 1.9 2 . 9

To lu en e t  2 1.1 0.4 2 . 6 0 . 9 5 0 .9 4 < 0 . 1 1.1 4 . 2

Xy le nes 7 .5 4.1 6.6 12 6 . 0 3.6 < 0 . 1 7 . 8 1.7

Tot ii l Pe fr o l e u tn  H y d r o c a r l w u i s ,  E P A  M e th o d  8 0 1 5  M o d i f i e d ,  uiK/kj:

C 6 - C 1 2 6 2 0 2 3 0 370 8 1 0 3 0 0 240 14 1 ,9 0 0 1 , 0 0 0

C I 3 - C 2 2 2 6 , 0 0 0 14 ,00 0 15.000 1 8 , 0 0 0 14 ,0 0 0 16,000 8 5 0 1 3 , 0 0 0 1 0 , 0 0 0

C 2 3 - C 2 8 1 1 ,0 0 0 4 . 4 0 0 5. 800 5 , 6 0 0 5 , 6 0 0 6 , 8 0 0 2 4 0 3 , 4 0 0 1 5 , 0 0 0

S a m p l e  ID R l - I Rl - . l R l - K

(jar)

R l - L R l - M R l - N R l - 0 Rl-1* 1 W D R

L i m i t

Vo la t i le  H y d r o c a r b o n s ,  E P A  M e t h o d  8 0 2 0 ,  in^/kK

Be nze ne 7 . [ < 0 . 1 < 0 . 1 <  1 -> n N O T 3 .9 < 0 . 1 0.1

Ethylbenzene 1.7 < 0 . 1 < 0 . 1 1.7 6.1 S A M P L E D 1.9 < 0 . 1 2 . 9

Tol uen e 1.0 < 0 . 1 < 0 . 1 1.9 3.1 Y E T 1.1 < 0 . 1 4 . 2

Xylene s 5 . 2 0 .33 < 0 . 1 5 . 7 32 4 .2 < 0 . 1 1.7

Total  P e tr o l e u m  H y d r o c a r b o n s ,  E P A  M e th o d  8 0 1 5  M o d i f i e d ,  m g /k j ;

C 6- C 12 72 0 100 < 10 7 1 0 9 6 0 7 1 0 27 1 , 0 0 0

C 1 3 -C 2 2 2 0 . 0 0 0 < 100 < 100 4 0 . 0 0 0 17 .0 0 0 1 7 ,0 0 0 <  1 0 0 1 0 .0 0 0

C 2 3 -C 2 8 7 , 1 0 0 <  100 <  100 2 3 . 0 0 0 6 , 7 0 0 5 , 9 0 0 <  1 0 0 1 5 , 0 0 0

^  N o tes :  <  Ind ica te s  that  c o m p o u n d  w a s  not de lcclod at  s p e c i f i e d  d e t e c t i o n  l imit .

B  W D R  =  W a s t e  D i s c h a r g e  Reqti i rem en ls
s

f t

)MI> U  iSHK LLiW ltA lsP t< A H *:i l HSS'W H 1.1*1
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T A B L E  1
Phase II - Reservoir  1

S u m m a r y  of Analyticnl Results of F loor M ate ria l  Sam ples  (Page 2 o f  2)

S a m p l e  ID R l - Q R l - U R l - S K l - T R l - U R I - V R I - W R l - X  1  W D R  

I  L i m i t

V o la t i le  H y d r o c a r b o n s ,  E P A  M e t h o d  8 0 2 0 ,  inj»/kj»

B e nz en e <  1 <  1 0 .1 3 <  1 1.6 0 . 2 2 <  1 < 0 . 5 0.1

Etl iy lbenzene 1.4 1.8 1.9 2 . 7 2 . 3 1.7 1.6 2 . 5 2 .9

To lu en e <  1 2.5 0 .8 7 2 .4 0 .7 9 1.0 2 .5 2 . 9 4 . 2

Xy le nes 6 .1 10 5.9 12 1 1 5 . 9 7 .5 13 1.7

T o t a l  P e tr o l e u m  H y d r o c a r b o n s ,  E P A  M e t h o d  SOI5 M o d i f i e d ,  mK/kg

C 6 - C 1 2 7 8 0 1 ,000 33 1 ,5 0 0 6 8 0 3 9 0 7 8 0 9 0 0 1 ,0 0 0

C 1 3 - C 2 2 1 3 , 0 0 0 18,000 9 , 1 0 0 2 6 . 0 0 0 1 6 .0 0 0 8 , 0 0 0 1 1 , 0 0 0 2 4 . 0 0 0 1 0 ,0 0 0

C 2 3 - C 2 8 4 . 9 0 0 6 , 4 0 0 4 . 9 0 0 7 . 3 0 0 6 . 0 0 0 2 . 9 0 0 3 . 0 0 0 7 , 1 0 0 1 5 , 0 0 0

S a m p l e  ID R l - Y R l - Z R l - A A K M I H R 1 - S U M P 1 R I - S U M P 2  I  W D R  

I  L i m i t

V o la t i le  H y d r o c a r b o n s ,  E P A  Metl o d  8 0 2 0 ,  m g / k g

B e nz en e <  1 1.0 < 0 . 5 < 0 . 5 <  I < 0 . 5 0 . 1

E th y lb en zen e 1.9 2.4 2 . 0 0 . 8 6 1.5 < 0 . 5 2 . 9

T o lu en e 2 .7 2.9 2 .3 2 . 0 1.8 0 . 6 5 4 . 2

X y le n e s 9 .4 12 9 .2 6 . 0 7.9 2 .8 1 . 7

T o t a l  P e tr o l e u m  H y d r o c a r b o n s ,  E P A  M e t h o d  8 0 1 5  M o d i f i e d ,  m u / k g

C 6 - C I 2 1 .000 640 6 2 0 3 3 0 6 4 0 190 1 . 0 0 0

C 1 3 - C 2 2 2 3 . 0 0 0 3 9 ,0 0 0 1 6 .0 0 0 3 , 7 0 0 3 6 . 0 0 0 5 . 1 0 0 1 0 . 0 0 0

C 2 3 - C 2 8 7 . 7 0 0 2 1 .0 0 0 5 , 6 0 0 1 ,4 0 0 18. 0 0 0 3 . 3 0 0 1 5 , 0 0 0

Notes :  <  I nd ica tes  tha t  c o m p o u n d  w a s  not de tec ted  at  sp e c i f i e d  d e t e c t io n  l imit .

W D R  =  W a s t e  D i s c h a r g e  R e q u irem en ts

TM IJ II V ll l lL L 'V ^ l -M M 'l lA sW l kW '.K .'h  l . i n
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T A B L E  2
Phase II - R eservoir  2

S u m m a r y  of Analytical Results of F loor M ate r ia l  Samples (Page 1 o f  3) *

S a m p l e  ID K 2-A R2-H R2-C R 2 - D R2-K R2-F R 2 - G R 2 - I I  1  W D R  

1 L im i t

Volsi ti le H y d r o c a r b o n s ,  K I ’A  M e t h o d  8 0 2 0 ,  m g / k g

B e nz en e < 0 . 5 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 5 <  1 O.t

Ethylbenzene 3 .6 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 2 . 4 4 . 5 2 . 9

T o lu en e 4 . 4 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 1.7 6 . 5 4 . 2

Xylenes 19 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 6 . 6 2 6 1.7

T ot al  P e tr o l e u m  H y d r o c a r b o n s ,  E P A  M e th o d  8 0 1 5  M o d i f i e d ,  m g / k y

C 6 -C 1 2 99 0 <  10 44 <  10 <  10 <  10 5 1 0 1 , 3 0 0 1 ,0 0 0

C I 3 - C 2 2 1 6 ,0 0 0 <  100 < 1 0 0 <  100 <  100 <  100 2 , 2 0 0 1 5 , 0 0 0 1 0 , 0 0 0

C 2 3 - C 2 8 4 , 9 0 0 <  100 <  100 <  100 ' <  100 <  100 1 . 1 0 0 3 . 6 0 0 1 5 , 0 0 0

S a m p l e  II) K2-I U2-J R2-K R 2 - L R 2 - M R2-N R 2 - 0 R2-I* W D R

L im i t

V o la t i le  H y d r o c a r b o n s ,  E P A  M e t h o d  8 0 2 0 ,  mj. /kR

B e n z e n e < 0 . 1 < 0 . 1 N O T < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 0.1

E th y lb e n z e n e < 0 . 1 < 0 . 1 S A M P L E D < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 2 .9

T o lu e n e < 0 . 1 < 0 . 1 Y E T < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 4 . 2

X ylenes < 0 . 1 0 .4 2 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 1.7

To ta l  P e t r o l e u m  H y d r o c a r b o n s ,  E P A  M e t h o d  8 0 1 5  M o d i f i e d ,  l u g / k g

C 6- C 12 <  10 100 <  10 <  10 <  10 <  10 <  10 1, 000

C 1 3 - C 2 2 <  100 160 <  100 <  100 <  t o o <  100 < 1 0 0 1 0 , 0 0 0

C 2 3 - C 2 8 <  100 <  100 <  100 <  100 <  100 <  100 <  1 0 0 1 5 . 0 0 0

N otes :  < In d ica te s  that  c o m p o u n d  w a s  not d o i a ' i o d  at  sp c c i f i c d  d e t e c t io n  l imit .

W D R  =  W a s te  D i s c h a r g e  R e q u i rem en ts

All  s a m p le s  for  R e s e r v o i r  No. 2 w e r e  co l lec ted  in j a r s ,  e x c e p t  lo r  R 2 - S U M P 1  a n d  R 2 - S U M P 2 ,  w h ic h  w e r e  c o l l e c t e d  in b r a s s  

s l e e v e s .



T A B L E  2
Phase II - R eservo ir  2

S u m m a r y  of Analytical Results of F loo r  M ate ria l  Samples (Page 2 of 3)

S a m p l e  ID R 2 - Q K2-R R2-S R 2 - T K 2-U R2-V R 2 - W R 2 - X  j W D R

L im it

V o la t i le  H y d r o c a r b o n s ,  E P A  M e t h o d  8 0 2 0 ,  m g/ kg

B e nz en e < 0 . 1 N O T N O T <  1 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 0.1

Ethylbenze ne < 0 . 1 S A M P L E D S A M P L E D 4 . 5 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 2 .9

T o lu e n e < 0 . 1 Y E T YE T 4.1 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 4 . 2

X y le n e s < 0 . 1 12 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 1.7

T ot al  P e tr o l e u m  H y d r o c a r b o n s ,  l iP A  M e th o d  8015 M o d i f i e d ,  m g / k g

C 6 - C I 2 <  10 1 . 2 0 0 <  10 <  10 <  10 <  10 1 .0 0 0

C 1 3 - C 2 2 <  100 9 , 8 0 0 <  100 <  100 <  100 <  1 0 0 1 0 ,0 0 0

C 2 3 - C 2 8 < 1 0 0 2 , 2 0 0  ' <  100 <  100 < 1 0 0 <  1 0 0 1 5 .0 0 0

S a m p l e  ID R 2 - Y R 2- Z R2 -A A R 2 - K K R 2 - C C R2-D1) R 2 - E E R 2 - F F W D R  

1 L im i t

Vo la t i le  H y d r o c a r b o n s ,  E P A  M e t h o d  8 0 2 0 ,  m g/ kg

B e nz en e N O T N O T < 1 < 0 . 5 0 . 7 5 <  10 < 0 . 1 < 0 . 1 0.1

Ethy lbenz ene S A M P L E D S A M P L E D 1.0 1.3 ■ 5 . 2 < 1 0 < 0 . 1 < 0 . 1 2 .9

T o lu en e Y E T Y E T < I 0 . 6 0 8.1 12 < 0 . 1 < 0 . 1 4 . 2

Xy le nes 5.3 3 . 4 24 54 < 0 . 1 < 0 . 1 1.7

T o t a l  P e t r o l e u m  H y d r o c a r b o n s ,  KPA M e t h o d  8 0 1 5  M o d i f i e d ,  m g / k g

C 6 - C 1 2 1.400 9 2 0 1 ,500 5 . 6 0 0 <  10 <  10 1 ,000

C 1 3 - C 2 2 7. 5 0 0 1 4 . 0 0 0 2 8 , 0 0 0 5 2 . 0 0 0 <  100 < 1 0 0 10 .000

C 2 3 - C 2 8 4 , 5 0 0 6 . 3 0 0 1 8 .0 0 0 10,000 <  100 <  100 1 5 ,0 0 0

Notes:  <  Indicates that c o m poun d  was  not delu ded  at s p e c i f i e d  detect ion  limit.

W D R  =  Wnste  Disc har ge  Requirements

Ai l s a m p le s  lor Reservoir  N o .  2  were  col lected in jars, e x c e p t  for R 2 -S U M P1  and R 2 - S U M P 2 ,  which w o r e  c o l l e c t e d  in brass  

s l e e v e s .

TNIO l-l-T



TA B L E  2
Phase II - R eservoir  2

S u m m a r y  of Analytical Results of F loor  M ate r ia l  Samples (Page 3 of 3)

S a m p l e  II ) R 2 - G G R2-IIII K2-II R2-J.I R 2 - S U M P 1 R 2 - S U M P 2  I  W D R  

|  L i m i t

V o la t i le  H y d r o c a r b o n s ,  E P A  M e t h o d  80 2 0 ,  iny/kj*

B e n z e n e N O T < 0 . 1 < 0 . 1 < 0 . 1 1.3 0 . 5 9 O . l

E t h y lb e n z e n e S A M P L E D < 0 . 1 1.1 < 0 . 1 5 .9 2 .8 2 . 9

T o lu en e Y E T < 0 . 1 0 . 1 5 < 0 . 1 10 4 . 7 4 . 2

X y le n e s < 0 . 1 1.8 < 0 . 1 34 13 1 . 7

T o t a l  P e t r o l e u m  H y d r o c a r b o n s ,  E P A  M e t h o d  8 0 1 5  M o d i f i e d ,  u ig /k g

C 6 - C 1 2 <  10 2 4 0 <  10 1,200 1 .0 0 0 1 . 0 0 0

C I 3 - C 2 2 <  ICO 3 . 6 0 0 <  100 2 2 , 0 0 0 2 0 , 0 0 0 1 0 . 0 0 0

C 2 3 - C 2 8 <  100 1 .8 0 0 <  100 4 , 5 0 0 3 . 0 0 0 1 5 . 0 0 0

N otes :  <  In d i c a t e s  tha t  c o m p o u n d  w a s  not  de tec ted  at  sp e c i f i e d  d e t e c t io n  l imit.

W D R  =  W a s t e  D i s c h a r g e  Re qu i rem en ts

All  s a m p l e s  l o r  R e s e r v o i r  N o .  2  w e r e  co l lec ted  in j a r s ,  e x c e p t  for R 2 - S U M P 1  a n d  R 2 - S U M P 2 ,  w h ic h  w e r e  c o l l e c t e d  in b r a ss  

s l e e v e s .

T M O  M - 'S I IF J . L 'W IL M 'P H A S E n 'K w y *  l-CT



TA B L E  3
C o m p a r i s o n  of Analytical Results from Drilling an d  Floor M a te r i a l  S am p l in g

Reservoir  1

S a m p l e  I D  

S a m p l e  D e p t h

R l - E

( 2 ’)

R 1- B 8

( 0 - 1 . 5 ’)

R l - G

( 2 ’)

R 1 -K 6

( 0 - 1 . 5 ’)

R l - K

(2*)

R I - B 9

( 1 3 . 5 - 1 5 ' )

R l - C

( 2 ’)

R 1 - B 7

( 1 3 - 1 5 . 5 ’)

S a m p l e  M e t h o d jar brass

s le eve

jar brass

s l e e v e

jar b r a s s

s l e e v e

jar b r a s s

s l e e v e

V o la t i le  H y d r o c a r b o n s ,  K P A  M e t h o d  802ft m g / k g

B e nz en e < 0 . 1 0 .1 9 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 0 . 1 7 < 0 . 1

Ethylbenze ne 1.2 0 . 4 0 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 0 . 4 < 0 . 1

T o l u e n e 0 .9 5 0 .9 3 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 1.5 < 0 . 1

X y l e n e s 6 . 0 5 .3 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 6 . 6 < 0 . 1

T A B L E  4
C o m p a r iso n  of Analytical Results f rom  Drill ing a n d  Floor M a te r i a l  Sam pling

R eservoir  2

S iu n p l e  I D  

S a m p l e  D e p t h

R 2 - M

( 2 ’)

R2-IJ8

( 0 - 1 . 5 ’)

R 2 - 0

(2 ’)

R 2 - B 9

( 0 - 1 . 5 ’)

R 2 - W

( 2 ’)

R 2 - B 4

( 0 - 1 . 5 ’)

R2-.I

(2 ’)

R 2 - B 6

( 1 3 - 1 5 . 5 ’)

S a m p l e  M e t h o d jar brass

s le eve

jar brass

s l e e v e
J ;ir b r a s s

s l e e v e
j ^ b r a s s

s l e e v e

V o la t i le  H y d r o c a r b o n s ,  K P A  M e t h o d  8 0 2 0 ,  mg / k g

B e nz en e < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 0 . 16 < 0 . 1 < 0 . 1

Ethylbenze ne < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 1 . 0 < 0 . 1 0 . 4 4

T o lu e n e < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1 1 . 2 < 0 . 1 0 . 1 2

X y le n e s < 0 . 1 0 .3 7 < 0 . 1 < 0 . 1 < 0 . 1 6 . 4 0 .4 2 1.5

Note:  <  Indicates tl 

R l - E :  sample 

R I - B 8 :  sainpli

al  c o m p o u rK  

c o l l e c t e d  In 

“ c o l l e c te d  fr

w a s  no l detu 

n n  the staled 

nn  the slated

e te d  at  sp e c  

d e p t h  m |a r  

d e p t h  in hr;

i l led  d e lcc t io i  

d u r i n g  H our  i 

s s  s l e e v e  d u r

l imit,  

n a t e r i a l  sain  

n g  dr i l l ing .

>ling.

TMD II 'SHtaX'WlLM.pllASt-ll'KWWH l.f-T



I

*
I
I
I
I
I
I
I
p

I
1

I
I
I
I

b
I
I

BC Brawn and Caldwell
Consultants

r ite  No. zs'iq 
Flodp- SAM'Pum foiz ‘Stieru,

%Esez\K)iizs

’Reservoir i
k

R E F E R E N C E S / N O T E S

D A T E  C H E C K E D C H E C K E D  B Y

Shc/( ^ E ^ r V c r i  l̂ r,
PROJECT

6,-Zl
J O B  N U M B E R

U J F i
B Y

12 ? f a
D A T f e  '  C A L C .  N O .

S H E E T  N O .

Pa
S U B J E C T



I nn Brown and Caldwell
D I J  Consultants

loo'

e e

S H E E T  N O

D A T E  C H E C K E D C H E C K E D  BY J O B  N U M B E R D A T E C A L C .  N O.BY

P R O J E C T


