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One Salt; Three Different Ways to Express |t
x SP/100 + Og

Soil Sat Paste Pore Water

mg/kg mg/L mg/L

soluble mass per lab water at water in the
kg dry soil saturation formation

m Soil mSat Paste M Pore Water SP =40%, 0g = 0.16 L/kg
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Regulatory Requirements

“When delineating chloride-based soil salinity
for comparison to Tier 1 soil salinity
guidelines (Table 4), delineation must include
the lateral and vertical extent of chloride
concentrations in saturated paste extracts
(expressed as mg/L) that exceed the Tier 1
groundwater guideline. The area and depth
defined by soil chloride delineation
requirements may extend beyond the area
and depth of soil that exceeds Tier 1 soil
salinity guidelines. In that case, soil
remediation may be based on the Tier 1 soil
salinity guidelines, but consideration must be
given to the potential for chloride
contamination in groundwater.”
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The Value of Extra Data
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Three ways a surface can hold a solute

Linear 10
CcC=0.0
q=K4C
Uniform affinity, no limit 8
=
O
: S 6
Freundlich S
q=KgC" §
Strong sites fill first 5 4
C HEE —
)
2
Langmuir
q=0,,K.C+(1+K.C) 0@®
Finite sites: fills, then plateaus 0 2 4 6 8 10
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Pore-water salinity @ 1x Layer ESP 6%

Exchange: 2 Na* in, 1 Ca** out Ca* released: 0
Layer thickness scales with 1 / V(ionic strength)

o %

Chloride excluded below this line Diffuse layer 1.00x
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Testing the Relationship Between Soil and Groundwater Concentrations
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Individual Site Correlation Comparison
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Porosity and density set the groundwater multiplier

Coarse-grained (sand, gravel)
A . 10

8 Coarse.

=pb#n

Groundwater + soil (L/kg)
ESN

0.2 0.3 0.4 0.5 0.6
7 9 x Porosity, n (saturated, so 8w = n)
n

n=0.25 pb = 1.99 kg/L
Water per kg of soil: 0.13 L

Saturated, no sorption (Cl Kd = 0): Cw = Cs x pb + n, with pb = 2.65 (1 — n) © Onterris Proprietary & Confidential



No sign that CEC, pH or EC steer the ratio

Groundwater + soil chloride (L/kg), 2025 well-screen composites

10x
® @
5x
L]
@
3x ()
2x
20 25 30
CEC (meq/100 g)

p=0.14,p=0.79
Spans 21 to 31 meq/100 g

Typical: site averages 3.0-8.4x Outside typical range

10x 10x
® ®
C I o ©
5x 5x
® o
o @
3x & 3% &
2X 2%
7.2 T3 7.4 75 1 2 3
Soil pH Soil EC (dS/m)

p=-0.09, p=0.87
Cl dominates EC only at MW 14A, MW 15

p=0.09, p=0.87
Range only 7.3 to 7.5

@® Across 285 compiled pairs, only the wettest soils (saturation > 70%) differ: median 3.1x vs ~5x.

n = 6 composites; MW13 excluded as a likely outlier (33x, soil Cl 11 mg/kg). p = Spearman rank correlation.
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Groundwater chloride (mg/L)

Why The Data Can Disagree: Scale
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Why The Data Can Disagree: Geology

Low K zones stores mass, then gives it back slowly
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Cl- concentration

Loading: high in fracture,
mass diffuses into clay

Flushing: fracture cleans up,

clay back-diffuses

cl:ay

fracture

clé\y

cI:':ly

fracture

cl:ay
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Remediation Planning

Back-diffusion stretches every cleanup

= Mass sets pore volumes and
disposal

- = single-porosity expectation
= With back-diffusion

= Expect tailing and rebound

= Set realistic endpoints
taili
e pumping off: rebound

= Track mass removed, not just
trends

relative Cl- in extraction well

-
—
e

pore volumes flushed
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Concentration isn't Enough

Both sites: well CI- = 4,000 mg/L

BEE mobile groundwater 390 t
Same well data, 6x the mass mmm saturated clay/till
m Bl vadose zone
« Wells see the mobile phase %
- Most mass hides in matrix and vadose E
» Equal concentrations, unequal risk g
&
)
ke)
o
K
v 60 t
Site A Site B
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Challenges & Uncertainties - Fate & Transport

Class | Class Il Class i Class IV Class V Class VI Perched
Epbemeral Temporary Seasonal Seny-permanent Permanent Alkadi NO deschrge

X (7 V) V) V) @ %)

Present 100 years 150 years
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How much salt, and where it sits, sets the creek's future

Infinite source (default)

1 0 o0
- Above threshold forever
=
@O
=
(O]
g 075 ©® 200 8 o Small mass, permeable zone
o s
o Short spike, ~8 yrs over
=
(%] g \
o ® Y .’ =
£ 05 ® Same mass, clay matrix
<3 Fp e  Slow bleed, never over threshold
g Receptor threshold (illustrative) S
S /A e~ «TTNET 6% mass, clay matrix
._«é* 0.25 (5

= ‘ ~ 1

= —— ’.o’.e. - Over for ~40 yrs, long tail
55

0 25 50 75 100

Years after release

Illustrative: 200 m to discharge, v 20 m/yr, a; 20 m; source depletion 6 / 30 / 60 yrs. Soil gives mass and location; groundwater gives the release rate.
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1
50 m to the creek

A Plume arrives ~2 yrs
ot 0.5 m - lateral dilution x1.00

®

Source 1 km

Q.75

05

Infinite source (default)
Plateau 1.00, over from year ~1

Receptor threshold (illustrative)

Cl at receptor + source pore water

Small mass, permeable zone

® Peak 0.59, ~9 yrs over
———
Same mass, clay matrix
® Peak 0.16, never over
i — e ——
0 25 S0 75 100 6x mass, clay matrix
Years after release ® Peak 0.53, ~42 yrs over

lllustrative: v 20 m/yr, a; 20 m, ar = 0.01 x distance, 50 m wide source, plume centreline, no vertical spreading.



How Should We Use the Data We Have?

Is the plume reaching a
receptor?

Groundwater

Is the plume stable or
shrinking?

Groundwater

°Onterris

How much salt is
stored in the clay?

Soil

Where's the edge in
tight till?

Soil

|s the root zone
recovering?

Soil

How long will the
source last?

Both
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D Thank You

Evaluation of Chloride Soil-Groundwater

Partitioning
Same Salt, Different Numbers

Presented by:

Daniel Pollard, M.Sc., P.Geo.

Principal Geoscientist
dpollard@onterris.com
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* Projectis in DRAFT and has NOT received Regulatory endorsement.
« Conclusions based on sites that were reviewed as part of this project and can not necessarily
be applied to all sites.

Onterris certifies that this presentation is accurate and complete and accords with the information
available during the project. Information obtained during this work or provided by third parties is believed
to be accurate but is not guaranteed. Onterris has exercised reasonable skill, care, and diligence in
assessing the information obtained during the preparation of this presentation.

This presentation was prepared for the AUPRF Remediation, Reclamation & Ecological Forum in June 2026.
Any uses of this presentation by a third party or any reliance on decisions made based on it are the
responsibility of that party. Neither Onterris nor its affiliates are responsible for damages or injuries
incurred by any third party as a result of decisions made or actions taken based on this presentation.
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