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The Challenge

Vertical wells at the landfill required individual submersible pumps, water
level controls, flow meters, and force mains. Each vertical well suffered
from mineral deposits, incrustation, and sediment buildup over the years.
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Approach

A line of vertical extraction wells was installed and operated at a landfill in the northeastern United States for over 8 years. However,
due to the fine-grained nature of the soils and the relatively thin saturated zone, maintenance of the extraction wells had proven time-
consuming and costly. To alleviate these issues, and to address a more refined understanding of the off-site extent of the plume, a
500-foot long horizontal extraction well was designed and installed at the landfill. The horizontal well targeted the lower portion of
the formation containing the most elevated concentrations of chlorinated solvents.
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The horizontal well created a uniform, continuous capture zone with only
one pump and minimal controls. With the horizontal well screen completely
submerged, less iron fouling occurred and the pump did not cycle on and off.
Installation and operational costs were compared between the two systems.
Actual capture zone data was also analyzed and compared to the predicted
capture zone for the horizontal well.

Former Groundwater Extractlon System Layout

It is relatively common for older, unlined landfills to negatively impact the
downgradient groundwater quality, even if they have been capped. These

Off-Site Groundwater Sample Locations

1,4-Dioxane Plume (ppb) @ 38 feet bgs _'

impacts often produce a definable groundwater plume characterized by
typical leachate-related constituents such as elevated chlorides and TDS,
and low pH. More often than not, the plume also contains elevated
chlorinated volatile organic compounds (VOCs) that are either contained
in household waste in small amounts or discharged into the landfill in
larger quantities. Large concentrations of volatile and semi-volatile
organics are more common downgradient of older solid waste landfills.

Depth
bgs

PM-11 CEG-8

CEG-7

CEG-6 CEG-5 CEG-4 CEG-3

PM-18

PM-15
PM-16
CEG-1 PM17

Elev.
msl

0

5

T
' | CEG-2

—

100

Vv

10

15

20

25

30

35

40

45

50

55

Kirkwood Formation

In-situ Groundwater
Sampling Interval

(ND)

(0.75J) [(6.6)

(ND) [(86) (0.43))

(0.28) |

Lower Cohansey For

(0.12J) |

Upper Cohansey Formation (ND) (ND)E : (ND) r(1.2)

-

(a8

Kirkwood Formation

- -
-
-

~
Y
b Y
~
B 0,37
N -
N
N
5 3

_ . Solid Riser - " 076}
= 5 150’ Long > Well Screen > [ 120', ] ISel__» i
Off-Site D |I 0 500’ Long ong j
. “Investigation 5 2 /-
1 . . - : _ : 0.44 =
- Site Stratigraphy Horizontal Extraction Well Cross-Section st
115
Base Pipe o PZ-B1 PZB5] PZ-B2D ) ez i, — =
inlet holes |
_______________________________________ 9.5

| Closed SolldV\!aste |
LandﬁH

\ ! ‘::
= A oA
K’ B
\ ; ®

Off-Site Groundwater Investlgatlon

A typical desigh of a downgradient containment system includes
groundwater modeling to identify the number, location, and pumping
rate of vertical extraction wells that are necessary to capture the plume.

Mesh-Type Well Screen

Inner wire-wrap screen
Stainless steel mesh

Quter wire-wrap screen

Well Screen Design

Horlzontal Extraction Well Layout
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Drawdown After 24 Hour Pump Test



