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Wood Preservation Activities

A Creosote

A Copperchromiumarsenate (CCA) “
e

e
-

A Pentachlorophenol (PCP)

g
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v CONCEPTUAL SITE MODEL
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3 PREVIOUS REMEDIATION WORKS

e

T o

Remedial works completed In 2004':\;;

A Dredging

A Installation of cap and sheet pile
walls

Construction of new Industrial
wharf

Backfilling and construction of a
new marsh

Source: APEGBC
Innovation Magazine



CONCEPTUAL SITE MODEL

PREVIOUS REMEDIATION WORKS




CONCEPTUAL SITE MODEL
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Péstremedla,u@n
rourfﬁ‘water Flow Dlrect 0

Source: APEGBC
Innovation Magazine



CONCEPTUAL SITE MODEL
PREVIOUS REMEDIATION WORKS
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REGULATORY ENVIRONMENT

Performance Monitoring Plan (PMP)

A Defines ongoing sampling, monitoring, and
Inspections

A Used BC CSR framework as basis to establish
site-specific toxicity reference values (TRVS)

A Establishes trigger criteria to increase or reduce
frequency of sampling

A Initiates further actions if thresholds are exceeded



DISSOLVED ARSENIC
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>i¢ SITE CONDITIONS

Warehouse occupies more
than 90% of the upland
footprint.

Spur line runs between
warehouse and river.

Active warehouse
operations 24/7.
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SITE GEOCHEMISTRY

A The site fluvial sediments at the site contain organics
which contribute to reducing conditions at the site

A PAH contamination and active anaerobes consuming
electron acceptors at the site influences the site
geochemistry to have strong reducing conditions



i ARSENIC GEOCHEMISTRY

A Arsenicmobility is greatly affected by its
Speciation.

A In groundwater, inorganic Arsenic
predominantly exists a&s(V) arsenate, and As
UDEISEIIE

A Arsenic in groundwater is predominantly in the
form of arseniteat the site due to the reducing

ST conditions present
1 mM Asy p

0.1 M NaCl

A Arseniteis more mobile than arsenate, and
6 8 10 12 typically remediation of arsenic in groundwate
pH focusses on oxidizing arsenic to arsenate.

Figure 1. Eh-pH diagram of arsenic species
(Petrusevski et al., 2007)




i DISSOLVED ARSENIC EXCEEDANCES

HARBOUR HEADLINE

VETEEL SHEET PILE

NORTH ARM FRASER RIVER OFF—SHORE CUT OFF WALL

Sample ID | RDL (Mwod-10 )
02-Jun-09 25-May-10| 24-May-11 ZA-WEy-12 04-Dec-17 11-Jun-13 02-Jun-14

Dissolved As concentration
Increasing over time



v Pre Treatment Dissolved Arsenic Concentrations 20085
2 OW:3 (near the source) and MWEKD (near the discharge zone)

MWO5 -12

1000

N

«— Compliance
Point

{CSR AW = 50 pg/L

TRV = 55 pg/L

10 A

Dissolved Arsenic Concentration (ug/L)

1 | | | | | |
27-May-08 27-May-09 27-May-10 27-May-11 26-May-12 26-May-13 26-May-14




i INDJECTION PROGRAM OBJECTIVES

?

>

A Investigate the rate of arsenic immobilization, the
Injection radius of influence, and the effects, benefits and
limitations of different injection methods on the site
geochemistry

A Reduce dissolved arsenic concentrations in groundwater
below applicable standards (CSR and TRV)

A Reach stable / decreasing concentrations



ARSENIC REMEDIAL STRATEGY
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IMPORTANT WELL (FOR FOLLOWING DISCUSSION




- ,’\' ” - “ N & .-.
%1_, » W -
" . . .Olympia - ' a7
- A\ Transportation Ltd i
N
*’ s \ 3
y

. .' o
RIC Electronics’ K

h 4

. I ey )
- (®PBXogistics Ltd

Evarifald Qtarano @)

l

“Pilot Program Area



) 4 £ 4

PILOT CHEMICAL INJECTION PROGRAM
CHEMICAL SELECTION

Arsenic reacts with iron and sulphide from reduced
sulphate to formarsenopyrite(FeAspprecipitate

A Organic amendment
A Zerovalent iron
A Sulphate source



) 4 £ 4

?

>

FORMATION-OF STABLE ARSENIC PRECIPITA

2F€+ QO +2HO =2 F&+ 4 OH
CH+ S@* =HCQ + HS+ HO
2Fe(OH)+ 2HS+ 2HAsSQ = 2FeAsS + 40H3Q+ 5HO



PILOT CHEMICAL INJECTION PROGRAM

April 2015

15t Round of
Injection




>i¢ FIRST ROUND OF CHEMICAL INJECTION

A Direct push injection selected
A Targeted slurry mixture of 25%5% solids content

A Delivered chemical through soil fracture to 3 m radiu:
at depth from 10mbgto 5 mbg

A Delivered half of the calculated chemical through this
| 2. method
4 ' A Problem = shortircuiting from soil fracture into

¢ e o2 | adjacent MW




D\OiCHEI\/IICAL INJECTION
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