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Outline

Site Background

Site Investigation

Remedial Design (Excavation)

Remediation - Data Collection

» Closure

» Real-time Data Processing

Results and Conclusions
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Site Background

« Qutdoor Salt Storage (2008-2011)
* Municipal Wells ~ 2,500 Feet Downgradient
* Chloride > 250 mg/L (Secondary MCL)

Site Within Town’s Wellfield AN R "
5-Year Time of Travel 5 % - /4 ' %%/



Hydrogeologic Setting

« Alluvial/Outwash Valley

* Unconsolidated Thickness (30-180 Feet)
- Sand and Gravel ‘ )} Unconsolidated
+ Silt and Clay Glacial Til |
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Site Characterization

Source / Plume Delineation

Lithology

Quarterly Monitoring

Modeling (MODFLOW, Stream-Aquifer, Pumping
Leaching — Source dilution

g‘ o
2 2
o > 5 =)
g 3 % ¥ 2
: 3 o s z i 1 2

z Z H s 2 3 : = s A

: . : P2 :

< 3 2 & 5 1 5
— : ; 2 8 &

‘ ——L b e )

850 R [ R 5 B f; é 850
P °
il o e R e =
R AR ] iod MB26 10272014 ] wwas | 11772007 — — D
23| ae HE ECamTE e s i
830 =y T 830
< T T
0y I "
820/ ] 820
v T S
e 53 g o
810" [AEET R 810"
ele -
800" % 800
rllw? [EE “"“ 1mn‘

. a7 ol 3 S [ i .
790° e 790
780° T e d 780

o 3 i
& A N =
70 e 0
BE
760 - 760
=
750" & : (01303 111907 200 750

Hwr | am

_;"’f’iln-‘ 3
)
%

%mﬂmv 0




Source Characterization

Source
Delineation

Remediation
Design

Geophysics

EM-31 Guided Soil
. — . .
Electromagnetic Investigations

Terrain Conductivity
Method

Burried
Metallic Objects/
Conductive
Coarse Fill Fill Materials and
_Materials Clayey Native Soils _ _ Chloride Impact_
Egi -




Layered Contamination

Chlonde Concentration (mg/kg)




-  DepthwEf

[ ——————

Depth Oto 2 ft.

Depth 210 4 ft.

Y

Depth 410 6 ft.

~— [ -
~ ] DeptnBrol0f

o pepthitotzR — | -

o — DDl — | -

Depth14to 16 ft. ——

Chloride Concentration (mg/kg)

3500
4000

:

500
790
000
1500
2000
2500

-




Remedial Design

1) Excavation —— Stair Stepped & Layered

2) Landfill: 13,500 tons Chloride-Impacted Soils > 1,000 mg/Kg

3) Re-Use: 35,000 tons of clean, overburden soil

a) Excavated, stockpile, use as backfill

4

Save Client $ Million+

}

Provided Soil Segregated

Scenario No. 1 — Shallow Impacts in Small Areas

Samples

Scenario No. 2 — Shallow Impacts over Wide Areas

Figure 5. Confirmation Sampling Strategy




Logistical Challenges PART 1

1) Court Ordered Deadline

2) Segregating Soill

a) Vertical and Horizontal Excavation Extents = Tight Control
3) Confirmatory Samples - Minimum 172 samples

a) Sidewall: every 20 to 60 feet

b) Bottom: 1/600 ft?

5) Lab - COVID Pandemic ->(No Rush Turnaround - 10 Business Days N @ %




Solution: Field Testing

» Expedite Decision Making
* Predict Lab Results?

Soil-Salinity Field Testing Methods

 Research
« Test— Soil from Site
« Varying Methods
« High Labor - High accuracy?
« Minimal Labor - Low Accuracy?




Data Analysis: Phase |

Field PPM vs Lab PPM Average Probe EC vs Lab
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Phase 1l Issues

Practical Concerns
1) Depth - Safety

2) Dewatering

Solution

1) Field Testing - Close Excavation?
2) OEPA Allow?
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Data Analysis: Phase |l
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Data Analysis: Phase |l
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Data Analysis: Phase |l
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Data Analysis: Phase |l

Further Statistics
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Data Analysis: Phase |l

Further Statistics: Confidence Intervals

Simultaneous
Functional Bounds
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Data Analysis: Phase |l

Further Statistics: Prediction Intervals
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Observation Bounds
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Data Analysis: Phase |l

Further Statistics: Combined
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Data Analysis: Phase I o
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Data Analysis: Phase |l

Further Statistics: Sensitivity Analysis

Figure 3A (above) and 3B (below).
Max Lab vs. Probe

for Varying Upper Bounds

Figure 4A (above) and 4B (below}
Upper Bounds vs. Probe

Figure 5A {above) and 5B (below)
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Data Analysis: Phase |l
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Use of field probe target of 0.6 mS/cm met cleanup
goal for 100% of all Lab Confirmatory Samples.

1.1 12 13 14
Field Probe EC (mS/cm)

1.5




Conclusion

1) Site Delineation — Remedial Planning
2) Data During Remediation

a) Collect & Analyze Effectively

b) Communicate — Justify Modification

W LD

c) Increase Efficiency & Decrease Costs
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THANK YOU!
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