The Trouble with Salt — Case Studies and
Lessons Learned

By: Diane Zorn, P.Eng., CSAP - Project Director, Hemmera

Date: Thursday, October 11, 2018
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What does Salt mean to you
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What Salt means —in BC

BC Contaminated Sites Regulation (CSR)
has standards for salt in Groundwater
and Soil

Drinking Water
is the real challenge for
landowners
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What Salt means —in Alberta

Under AB Tier I/II:
* Na and Cl regulated in groundwater
* SAR and EC regulated in soil (AL sites only)

* Policy decision - to delineate Cl in soil to
100 mg/kg (for SST to be used)

QuaiFARM

Irrigation Water (Dugouts) DUCOUYS
often the governing i

pathway
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BC Regulatory Landscape

Municipal Permit

y ={ Release / Final

Site
Profile

Occupancy

A

Determination

Initial Permits / DP

Remediation

| CSAP |

:{e Stage 1/ 2 PSI DSI Remediation MOE Instrument

Phase 1 /2 ESA Supplemental Phase 2  SST or Remediation = Remediation Certificate
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AB - Sub-Surface Salinity Tool (SST)

BC - predict future concentrations at receptor, compare to CSR
standards: is future concentration > AW?

AB — how high do source concentrations have to be to result in
concentrations greater than guidelines? — compare to maximum
concentration — “Guideline adjustment”



Today’s Case Studie

Jad

“South Block” site in Victoria

Works Yard

Finding client-oriented solutions to salt-
driven environmental challenges
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Case Study #1 - “South Block”
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Summer 2015 Salt Found at South Block

On-site Cl and Na concentrations in GW > DW

Why?? h

\ 300 m away It’s a Parking Lot /

MOE Consultation > Off-Site Drilling

\




\ L i 2
'A. =

’

Off-Site IﬁVesflgatién Program

Frghpr
rl_fr- -:{.C éj,ﬂ\pln!rf

warsaesn . @

umsaa S wwse
if:ﬁﬁﬂ EEIE

Q o0 Ee B8 0§ s

'..,. N t*é't’“'
_g"m Ewg greece




o SO R

South Block - Salt Issues
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Technical Guidance 16

Background

m |
Determination
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Fall 2017: Protocof 21 Updated

Saturated geological units that:

= are located within and below filled former marine and
estuarine foreshore; or

= are located within 500 m of a marine and estuarine
foreshore; and

= contain naturally-occurring chloride and sodium
concentrations greater than the DW standards

are unsuitable to be used for a g

domestic water supply.
NON-POTABLE

WATER @
DO NOT DRINK




APEC #8 ‘
Oil-Water Separators .
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APEC #2
Waste Qil UST i

f APEC #‘;

Oil Storage Ro-om ’

APEC#8
Oil-Water
Separators \!
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APEC #4 / AEC #4
Mechanical Shop

APEC # 8 ;

Oil-Water Separators |
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APEC #6
Abandoned Septic
System and Field
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Works Yard — Salt Issue

Na and Cl plumes in GW > CSR

and

Widespread / undelineated Cl in soil > CSR

Not close to

Salt / Brine Truck

k ocean /
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Groundwater
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Groundwater - Chlor
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Soil — Chloride (widespfead / undelineated)
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Challenge Analyzmg for Salt in Soil

e Conversion of leachate results to
dry weight results

* Corresponding standards were
derived on different physical
characteristics of mineral soils.

Result — Cl Fails in Peat!



f(4

Client Obje'ct\lve ~ Our Solution

A Certificate of Compliance
1. Issue Certificate of Compliance

(in spite of undelineated Cl)

+ WISH LIST ... 2. Issue Approval in Principle for
undelineated Cl in peat,

_ - . promising to:
1. Avoid Additional Drilling

2. Avoid Costly Background a) delineate to future standards
Determinations using revised methods OR to
3. Expedite Certificate current standards using current

analytical methods, and

b) support the RAP with an
Evaluation of Risk.
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Evaluation of RISk

3 Exposure Scenarios

fresh\/\%r aquatic life

humans viaXoundwater

soil invertebratXand plants
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And in the End

Certificate of Compliance
issued
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Issues W|th Salt in Peat BC versus AB

Tendency toward | Important Issue

under- or over- for site
prediction of assessment in -
exposure BC ? AB ?
concentrations?
Loss of water from - majority of salt ion mass occurs in Can grossly
sample matrix when aqueous phase, not sorbed to solids under-estimate y y
sampling -loss of sample water during sampling  true salt
will result in loss of analyte concentration
Expression of - peat bulk soil density: ~0.2 g/cm3
standard/ guidelineon - Sandyloam:1.6to 2.0 g/cm3 Can grossly over-
dry weight basis - Peat water holding capacity (WHC) estimate true salt Y N
(mg/kg, not mg/L) often >>100% concentration
- Soil WHC typically <50%
Ecotoxicity data for - Existing BC CSR salt matrix standards
agronomic plant and derived for soil ecosystem flora and
soil invert. spp. not fauna, not boreal peatlands n/a N N

applicable to wetland
& wildlands taxa?
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Things Are Im‘provmg' '

In BC:

Lab methods/standards are being adjusted to
reflect different soil types

If your site is near the ocean, DW standards
may be dismissed: Protocol 21

Certificate of Compliance still possible with
undelineated salt in peat soil

In AB:

SST Version 3.0 is coming



Thank you. Questions?

Diane Zorn, P.Eng., CSAP '
dzorn@hemmera.com
604.669.0424 ext. 271

Hemmera, an Ausenco Company
18t Floor — Metrotower Il
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