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Subject: TreeWell® Technology as an AEM for AP-3, Plant Hammond, Floyd
County, Georgia

INTRODUCTION

Geosyntec Consultants, Inc. (Geosyntec) has prepared this memorandum to summarize the
technical approach and expected benefits of the installation of a TreeWell® system to supplement
the closure of Ash Pond 3 (AP-3) at Plant Hammond, located in Floyd County, Georgia.

Georgia Power Company (Georgia Power) completed placement of the final cover system for the
AP-3 closure-in-place in the second quarter of 2018 in accordance with State CCR Rule 391-3-
4.10(7)(b), which incorporates the requirements of the Federal CCR Rule 40 C.F.R. § 257.102(d).
Closure of AP-3 included grading the CCR within the unit to promote positive post-closure
stormwater drainage and installing a geomembrane cover system. Additional details related to the
closure method are provided in the Initial Written Closure Plan on the CCR Website, the Closure
Plan included in the Permit Application, and the Closure Certification Report submitted to Georgia
EPD on December 13, 2018.

In addition to the closure and capping of AP-3 with the final cover system, and the closure of
nearby AP-1 by removal, Georgia Power has chosen to use TreeWell technology downgradient of
the closed unit as an advanced engineering method (AEM). This is described in greater detail in
the sections below.

SUMMARY OF TREEWELL TECHNOLOGY

The TreeWell system is a patented engineered phyto-system that uses the aggressive rooting ability
of selected trees and other vegetation to capture, contain, and/or remediate groundwater. Using
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this technique, it is possible to capture groundwater from targeted zones at depths of up to 50 feet
or more. Over the last three decades, phytotechnology has emerged as a feasible alternative
compared to more active technologies, and the technology is gaining acceptance within regulatory
agencies as well as the public (Linton 2018, Goldemund and Gestler, 2019).

The TreeWell system overcomes one of the major limitations of other phytotechnologies by
targeting specific groundwater strata (even deeper aquifers), as opposed to just planting
trees/vegetation into surface soil where most of the roots stay in fairly shallow soil. This is
accomplished by casing off soil and groundwater from zones other than the stratum targeted for
hydraulic control®. Large-diameter augers are used to advance a borehole that is lined with a
plastic sleeve only open to the targeted stratum of interest. The lined borehole is backfilled with
growing media to support the species selected, and trees are then planted into the refilled boreholes.
The planted boreholes are then sealed off at the surface, which forces tree roots to exclusively use
water from the targeted zone. The trees act as natural pumps to extract groundwater (i.e., provide
hydraulic control) from within the cased borehole (or well), thus the name “TreeWell”. For deeper
applications, a small diameter well is installed within and through the bottom of the casing/plastic
sleeve to act as a “straw” for target intervals. A conceptual schematic of a TreeWell is provided
in Attachment 1.

The main advantages of a TreeWell system are (i) it is a proven technology to address site-specific
conditions, (ii) once established (about three growing seasons), the system is essentially self-
maintaining, sustainable, and requires no external energy input, and (iii) it requires minimal
operation and maintenance costs. The proposed field of TreeWell units is located along the
downgradient side (east) of AP-3 and would be intended to locally lower the water table and create
an inward hydraulic gradient toward the TreeWell field. This would also reduce the volume of
CCR below the potentiometric surface in the closed unit. This location is outside of the AP-3
footprint and therefore would not require disturbance of the AP-3 cover system or existing dike
construction. Subsurface conditions (soil and groundwater geochemistry) at AP-3 are not expected
to pose any significant issues for the trees to thrive.

The tree species selected for the TreeWell system will be based on site-specific conditions such as
seasonal climate, proximity to surface water features, and agronomic properties of the soil. These
factors will be evaluated during the design phase of the system. Initially, the trees will require
three to four growing seasons for full canopy closure to achieve optimal groundwater extraction
rates, but some positive effects on groundwater levels are expected to occur after about two

1 In the case of AP-3, the TreeWells are intended to serve as an AEM to provide a degree of hydraulic control and not
as a corrective measure.
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growing seasons. During the initial establishment period, site inspections (i.e., semi-annually)
would be appropriate to monitor plant vigor and identify any potential issues (such as an insect
infestation) that may require active intervention. Following the initial establishment period, only
minor operation and maintenance activities such as pruning of the trees, occasional fertilization,
and mowing of undergrowth may be needed.

Based on the conceptual site model, the uppermost portion of the highly fractured and weathered
limestone is the predominant groundwater flow zone within the uppermost aquifer at AP-3. The
terrace alluvium may act as a localized flow zone, but this unit is not laterally extensive across the
AP-3area. Thus, the highly fractured limestone unit, and potentially the coarse facies of the terrace
alluvium (if present), are the target strata for the TreeWells. This/these unit(s) is/are expected to
be encountered between 20 and 40 feet below the ground surface in the vicinity of the TreeWell
field.

The location of the TreeWell field to the east of AP-3 is shown in Attachment 2. For purposes of
use in a groundwater numerical model (discussed in the section below), the TreeWell units were
modeled to be installed in the highly fractured limestone unit and are estimated to “pump” at
approximately 40 gallons per day (gpd) per tree, or an approximate 4,300 gpd (or approximately
3 gallons per minute) for the entire field. This is based on commonly accepted estimates of
evapotranspiration of approximately one million gallons per year per acre of full canopy forested
land (McCutcheon and Schnoor, 2003). This water is drawn into the vascular system of the tree
and then subject to evapotranspiration. Therefore, no effluent is generated, avoiding potential
long-term discharge management.

ANTICIPATED BENEFITS OF THE TREEWELL SYSTEM

Georgia Power has closed AP-3 in-place, including the installation of a low permeability cover
system, and is closing nearby AP-1 by removal. Based on predictive scenarios using a
groundwater numerical model, the closure and capping of AP-3 alone has a positive effect on the
groundwater conditions. When combined with the closure and surface water improvements at AP-
1 the volume of CCR below the potentiometric surface is reduced by 91% and groundwater flux
is reduced by 97.7% relative to the pre-closure conditions. Georgia Power has opted to use the
TreeWell system as an AEM to provide further reductions of (i) the volume of CCR below the
potentiometric surface within AP-3 and (ii) groundwater flux through AP-3.

Groundwater modeling has been used at other sites to successfully approximate the hydraulic
effects of a TreeWell system (Gatcliff et. al., 2016; Linton, 2018). Results of groundwater
modeling included in Attachments 3 and 4 of this report estimate that the TreeWell field installed
downgradient of AP-3 will further reduce the volume of CCR below the potentiometric surface
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(i.e., approximately 1%) and groundwater flux (i.e., approximately 0.1%) relative to the combined
closure of AP-3 and AP-1. Further, the TreeWells will also provide beneficial effects beyond the
model boundary in the vicinity of the TreeWell field. As previously discussed, the TreeWells
would require minimal long-term maintenance, offer the beneficial long-term hydraulic control
without the need for above-ground water treatment, and would not impact the cover system or
dikes of the AP-3 embankment.
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ATTACHMENTS
Attachment 1 — Conceptual TreeWell Design

Attachment 2 — Conceptual Layout of TreeWell AEM
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Attachment 3 — Groundwater Model Calculation Package

Attachment 4 — Groundwater Model Calculation Package Addendum

Attachment 5 — Reference Package
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Typical Growth
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Design Requirements

1. Define System Obijective(s)

2. Conceptual Site Model
Target Contaminant

Footprint
Lithology
Permeability v
Groundwater Flow \
Design Approach Options Q = KiA
1. Hand calculations where:
(determine groundwater 1< = hyaradlic conductivty
flux across a plane) r:hgrirsasuggc?tirsg:gtrea of aquifer

2. _Groundwater modeling NG
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System Design

1. Aquifer

Characterization
1. Thin water bearing zone

2. Used existing P&T
system to conduct APTs
(K=<1 ft/d)

2. Groundwater Modeling r{
System Installation: 2013 |

1. 154 units installed 20’
on center

2. Projected withdrawal

rate between 2 and 4
GPM
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System Design

1. Aquifer Characterization

1. Primarily low K glacial till
with sporadic sand zones

2. Used APTs and slug testing
to estimate K (K=<0.1 ft/day)

2. Groundwater Modeling

System Installation: 2015
and 2017

1. 90 units installed 20’ on
center to provide
hydraulic capture

2. Projected withdrawal
rate between 1.5 and 3
GPM
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System Timeline
June 2015 — TreeWell Pilot System
Installed
May 2016 — PT System Shut-Off
April 2017 — TreeWell Expansion Installed
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System Timeline
June 2015 — TreeWell Pilot System Installed
May 2016 — PT System Shut-Off
April 2017 — TreeWell Expansion Installed
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System Design

1. Aquifer
Characterization

1. Thin water bearing zone
within transition zone

2. Used existing P&T system
to conduct APTs (K=<1
ft/day)

2. Groundwater Modeling
System Installation: 2015

1. 150 units installed 20’
on center to serve as
“Phyto-barrier”

2. Projected withdrawal
rate between 2 and 4
GPM () () (@
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