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1. INTRODUCTION

1.1. Introduction
In accordance with Metro’s authorization, we ha
of methods to construct an impermeable barrier thro

memorandum presents conceptual barrier cons
conceptual cost estimates, and our comments reg
the waste cutoff options.

1.2. Scope of Work
The scope of work for this study inclug

® Review Cornforth’s files from preyvious

o Evaluate three conceptual

exchange of fluids between th

measured up to 12 feet in thickness. Refuse was also encountered

95, Metro constructed a compacted clay trench barrier through the Blind Slough
- dike segment to reduce seepage in that area. It is our understanding from conversations with

Metro personnel that the clay trench has worked reasonably well in reducing the occurrence

of leachate seeps.
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Based on the discovery of refuse in Borings J-12 and J-13, Metro asked our firm in
November 1997 to perform a test pit investigation to further explore the extent of the refuse

observed in both test pits, and was measured between
of the test pit investigation were summarized in a re

The locations of the bo
discussed above are shown o

Gene
generally cons

: “wood, plastic, glass, paper, and occasional pieces of construction

such as concreté and asphalt. The refuse layeri is typically 5 to 10 feet in thickness, but
S between 3 foot and 18 feet.. The refuse layer, in turn, is underlain by native, gray,
iisting of soft to medium stiff, slightly clayey silt, to loose, silty fine sand with
s-section through the dike alignment is shown on Figure 2.

Limits of Refuse/Cutoff Length. The information from the borings and test pits
indicates that the refuse layer lies within the area bounded by Borings J-11 and Q-9 (see
Figure 1). In Boring J-11 the road aggregate/silt fill layers are directly underlain by soft,
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native silt (alluvium). In Boring QQ the aggregate is underlain by stiff, relatively well-
compacted dike fill to the maximum depth explored (14 feet). The stiff fill observed in Boring
Q-9 appears to be part of the engineered levee that was constructed in the early 19808 to

barrier would need to extend about 25 feet west of
alignment the refuse layer appears to taper out betw

on-S(BormgQst

‘ends of the barrier is’

Based on the above measurements and observations of leachate levels, it appears likely
that leachate would be encountered during the waste cutoff construction. Therefore, for any
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cutoff method that involves excavation through the refuse, it would be necessary to deal w1th
some groundwater/leachate inflow. '
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2. WASTE CUTOFF OPTIONS

2.1. General
Based on the results of the field investigations, our knowledg
at St. Johns Landfill, and our experience with seepage ¥

wall; and iii) grouted sheet pile wall. Our comm
conceptual costs, and advantages and disadvan
presented below.

The conceptual costs presented below includs
overhead. They do not include desugn or adems
dollars.

2.2.
ermeable soil) trench option is

. shown on Figure 4.

Techmcal Approach

‘Hydraulic Conductivity of Barrier
o Compacted low permeable soil only: 1x10* cm/sec to 1x10° cm/sec.
® With a geomembrane or bentonite mat: 1x10° cm/sec to 5x10° cm/sec.
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Advantages
® Least cost option.
® Simplicity of construction; no specialty contractors reqlured
® Method used previously at the Blind Slough with reasonable level of success.

Disadvantages
e Higher hydraulic conductivity than other cutoff
e The alluvium and refuse layers are relatively
difficult to compact the soil backfill.
® Due to space limitations on top of the dike, it
or bentonite mat liner after the excavation

weather.

Conceptual-Level Cost Estimate

e trench temporarily w1th a bentonite-water slurry to maintain stability of
sxdewalls

e Import a silty or clayey soil and mix with bentonite slurry (outside of the trench) to
create a low permeable backfill. ’
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° Startmg at one end, dump the soil bentonite mixture into the trench and collect any
displaced liquid slurry. Continue the process until the wall is complete.

Expected Hydraulic Conductivity of Barrier
® On the order of 1x10”7 cm/sec.

" Advantages
® Low hydraulic conduct1v1ty .
® Backfill material has greater resistance to ch xmcal aggr ssion th‘
® The soil bentonite backfill can be tested after
conductivity is appropriate.
® The bentonite-water slurry would minimize the
® Method has a long history of success at other:lan

f water into the trench.

Disadvantages
® Requiresa speclalty contractor.

The soil bentonite backfill
long-term stability of the
other methods. :
Settlement proble‘;

be offset by either flattening the slope (if space allows) or by constructing a
buttressatthe toe. For preliminary cost estimating purposes, we suggest adding $100,000 to
- the conceptual estimate shown above for the added slope stabilization work.
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24. Option 2B - Cement Bentonite Slurry Wall
A cross-section of the conceptual option is shown on Figure 4.

Technical Approach :
® Sample the groundwater/leachate in advance to check the compati "ﬂlty with the

cement bentonite mixture.
® Excavate a trench that extends through the
alluvium.
Backfill the trench by pumping in a cement-

of sidewall sloughing. Continue the wor,
completed.

Expected Hydraulic Conductivity of Barrier
® On the order of 1x10° cm/sec.

Advantages ,
® Reasonably low hydraulic co

e $310,000 to $380,000
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25. Option 8 - Sheet Pile Wall
A ‘cross-section of the conceptual option is shown on Figure 6.

Technical Approach 4 , s
® Sample the groundwater/leachate to check the corrosion potential o ' _

® Drive steel sheet piles through the dike ahgnment and exben ts at least 3 feet

into the underlying alluvium.

® Grout the interlocking connections between the s

Expected Hydraulic Conductivity of Barrle

® 1x107 em/sec or lower.

Advantages .
e Very low hydraulic conductlwty (if install
® No refuse and leachate disposal required

Disadvantages
® Higher cost.

® May encounter difficult
of construction debris (b

degradation of the barrier materials.
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There are different types of bentonite available which are especially resistant to
chemical attack. These resistant grades of bentonite are typically used in soil bentonite and
cement bentonite slurry walls to prelong their life. Specialty contractors dealing in slurry
trench wall construction at heavily contaminated sites generally count on lifespans of 20 to 40
years for soil bentonite walls, and about 20 years for cement bentomte walls.;" The cement
bentonite barrier is expected to be somewhat less durable because cemé more susceptible
to chemical attack. Given the neutral nature of the, '
anticipate that either type of bentonite slurry wall ¢

, We would expect the hfespan of the compac ;
wall options, especially if the trench was lined
geomembrane. Bentonite mats constructed from ch
available, and HDPE geomembranes are highly resi
There is no hard data on the longevi
typical waterfront projects, the U.S. Corp

coatmg materials available tha
are dlfficult to protect durmg in

e trench sidewalls xcavated through refuse, it is expected that the trench volume would -
e by a factor,of 30 to 70 percent. Therefore, the volume of material removed could be
00 cubic yards.

: conversations with Metro personnel, it is our understanding that the material
excavated from the trench would likely be kept on-site and used to infill localized sags in the
existing landfill cover. After placing the excavated materials into the sags, a new cover layer
would be constructed over the materials. The design issues related to the infill of sag areas
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are beyond the scope of this study; therefore, the cost estimates discussed above do not include
the costs for hauling and placing the excavated materials into the sags. However, the
estimates do include the costs for loading excavated materials into haul trucks.

2.8. Dike Stability Concerns :
‘ In recent years, slope mstabﬂaty problems have occurred alo segments of the

~ With regards to the stability of the perimeter d;
is the same segment along the North Slough where the
slope is relatively steep through this area, and th
undermmed by erosion. The conceptual met.hods d cos
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Summary of Waste Cutoff Options

: Hydraulic

Cutoff Conductivity Construction

Option (cm/second) Difficulty
Compacted Clay 1x10* to
Trench . bx10%
Soil Bentonite
Slurry Wall 1x107
Cement Bentonite
Slurry Wall - 1x10°%

: Upto 70

Sheet Pile Wall 1x107 years

We appreciate the opportunity

any questions, please call.
Very truly yours,

CORNFORTH CONSUL/T
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