egion 2 serving the people of New Jersey,
York, Puerto Rico and the U.S. Virgin Islands

Tutu Wellfield Superfund Site

Proposed Cleanup Plan
Public Meeting
SCHEDULED
Thursday, August 23, 2018
/:00PM
Grace Gospel Chapel
St. Thomas, USVI

A
528394

8/27/2018


Presenter
Presentation Notes
Add street address


Region 2 serving the people of New Jersey,
New York, Puerto Rico and the U.S. Virgin Islands

Meeting Participants

« Cecllia Echols — EPA Community Involvement Coordinator

= Caroline Kwan —  EPA Project Manager

8/27/2018
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Meeting Objectives

- EPA will present the conclusions of the Focused
Source Remedial Investigation, Risk Assessment
and Feasibility Study

- EPA will present and discuss the Proposed Plan
for the cleanup of the contaminant source areas

of the Tutu Site

= Public Is encouraged to provide comments
tonight and until Friday September 7, 2018

8/27/2018
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Meeting Agenda

= Superfund Overview

Site Background

« Remedial Investigation
» Risk Assessment

« Feasibility Study

» Preferred Remedy
Questions/Comments?

8/27/2018
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Superfund Law

= Toxic waste disposal disasters prompted law passage
by Congress in 1980

- Provides Federal funds for cleanup of hazardous
waste sites

« Allows EPA to respond to emergencies involving
hazardous substances

- Empowers EPA to compel Potentially Responsible
Parties to pay for or conduct site clean up

8/27/2018
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Superfund Cleanup Process

*
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Meeting Agenda

= Superfund Overview

= Site Background

- Remedial Investigation
» Risk Assessment

= Feasibility Study

« Preferred Remedy
Questions/Comments?

8/27/2018
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Tutu Wellfield
Superfund Site
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Presentation Notes
The Tutu Superfund Site is located in the North-east part of St. Thomas in the Anna’s Retreat section
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Site History

= 1969 - Curriculum Center property owned by LAGA
Industries Ltd. (LAGA), a textile manufacturing facility

= 1970 to 1978 — Purchased by Duplan Corporation and
began dry cleaning operations using Tetrachloroethene
(PCE)

« 1979 to 1981 - Purchased by Panex, sold to VIDE
« 1982 to 2017 - Multi-use building by VIDE

8/27/2018
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Site History

e 1982 to 1989 - Multiple investigations by EPA and
Potentially Responsible Parties (PRPS)

e 1994 to 1995 - Remedial Investigation (RI) identified
co-mingled plumes with chlorinated volatile organic
compounds (CVOCs) and petroleum/gasoline
components

o September 1995 - Site listed on the National Priorities
List (NPL)

e Studies concluded that the CVOC plume with
dichloroethene (DCE), tetrachloroethene (PCE),
trichloroethene (TCE), and vinyl chloride (VC)
originated at or near the Curriculum Center

8/27/2018
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Presentation Notes
Multiple investigations by EPA and Geraghty & Miller for PRPs
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Site History

= August 1996 - Operable Unit 1 (OU1) Record of Decision
(ROD) selected groundwater extraction and treatment to
restore groundwater

e 2004 - Construction of the remedy completed and
Included two groundwater treatment systems to treat the
CVOC plume

e 2004 to 2013 - Groundwater treatment facilities operated
by EPA; transferred to USVI in 2013

o April 2015 - Operable Unit 2 (OU2) created by EPA to
Investigate potential additional contaminant source areas

8/27/2018
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Status of OU1 Remediation
= Current Remedy: Groundwater

-
%

Morthern Portion

8\ Al extraction, ex-situ treatment,
\ discharge to Turpentine Run, and
°“"'" Institutional controls

- = Groundwater treatment systems
~Installed at the Curriculum Center
RN | property and near O’'Henry Dry
e L | Cleaners

= SVE system installed at the
. Curriculum Center and operated
from 2004 to 2006; significant
decrease in influent
concentrations

-
Treatmen :
Facility #2,

'

. = Insufficient reduction of
Fern contamination at the Curriculum
Center area
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Presentation Notes
Groundwater treatment system installed near O’Henry Dry Cleaners with two extraction wells to achieve hydraulic control of the central plume

Three OU1 groundwater extraction wells installed at Curriculum Center property to achieve hydraulic control of the northern portion of the CVOC plume

Monitoring conducted since 2004 shows concentrations in the Curriculum Center CVOC plume are not decreasing as quickly as anticipated, suggesting the presence of an unidentified contaminant source



Region 2 serving the people of New Jersey,

New York, Puerto Rico and the U.S. Virgin Islands

Meeting Agenda

= Superfund Overview
= Site Background

« OU2 Remedial Investigation

» Risk Assessment
 Remedial Alternatives
« Preferred Remedy
Questions/Comments?

8/27/2018
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Oou?2 Studv Area - Curriculum Center Propertv
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Presentation Notes
This figure outlines the study area which is the Curriculum Center property and monitoring wells outside the property that were part of the groundwater sampling
The smaller square area on the north side of the Curriculum Center outlines the disposal area and the primary focus of this investigation 
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OU2 Focused Source RI

Activities conducted at the Curriculum Center property
April 2016 to June 2017

= Surface geophysical survey

» Rock matrix diffusion sampling and analysis

» Monitoring well installation

= Borehole geophysical investigation

= Packer testing and sampling

= Groundwater sampling

» Groundwater level monitoring

= Dense non-aqueous phase liquid (DNAPL) monitoring

8/27/2018
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Presentation Notes
Surface geophysical surveys – 8 transects of electrical resistivity to identify subsurface geophysical features such as fractured areas and possible DNAPL. 
The information was used to locate monitoring wells and bedrock borings.
Rock matrix diffusion– 2 locations; 1 in the disposal area and 1 downgradient to verify if product has absorbed into the rock and continues to be a source 
MW installation - 7 additional monitoring wells (2 shallow and 5 deep) in areas with data gaps
Borehole geophysical investigation – at 17 locations to document the subsurface conditions at each location and identify the orientation of the fractures : (at the 6 newly installed MWs, the 2 matrix diffusion boreholes, 8 existing MWs, and 1 former supply well (RD-9)))
Packer testing and sampling- at 4 of the newly installed MW locations to collect samples from isolated intervals in the borings so that we can identify areas of higher concentration and to install well screens in those select intervals
Groundwater sampling- at 26 MWs including newly installed and existing MWs and from the 3 extraction wells
GW level monitoring- about 30 wells were monitored
DNAPL monitoring- at OU2 MD2



Region 2 serving the people of New Jersey,

New York, Puerto Rico and the U.S. Virgin Islands

8/27/2018

Characterized bedrock aquifer; defined two hydraulically
conductive zones

DNAPL is present and will act as an ongoing source
Dissolved phase CVOC contamination is present

Contaminants present in the rock matrix will continue to
back-diffuse into groundwater

The degree of natural degradation varies throughout the
Curriculum Center area

The capture zone of the existing extraction system does
not extend far enough in a downgradient direction


Presenter
Presentation Notes
Characterized bedrock aquifer; a shallow, more hydraulically conductive zone exists at depths less than 90 feet below ground surface (bgs) and a deep, less conductive zone at about 90 and 140 feet bgs
DNAPL is present and will act as an ongoing source of dissolved phase contamination
Dissolved phase CVOC contamination of PCE, TCE, cis-1,2 dichloroethene  (cis-1,2-DCE) and VC is present and concentrations range from low microgram per liter (µg/l) to milligram per liter (mg/l) concentrations
Contaminants adsorbed in the rock and will continue to back-diffuse from the rock into groundwater for an estimated 17-25 years after source removal
The east side of Curriculum Center appears to have higher degradation rate 
The capture zone of the existing extraction system does not extend far enough in a downgradient direction because of the nature and configuration of the fractures in the bedrock
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Detections that exceeded screening criteria are in bold
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Conceptual Site Model

APPROXIMATE P - LEGEND
OU2 STUDY AREA

Fracture Traces
Possible DNAPL Flow Curriculum Center Weathered Fracture Zone
From Source Area: Former Drum Disposal Area - Building Footprint

Edge of Paved Area

/ [ Potential Source Area

Rte. 38 Smith Bay Rd

Treatment Building

&
L. 245

A
v

o000

Former Drum Disposal Area
Suspected Waste Pit

HDR Wells (OU2)
Previously Installed Wells
Rock Borehole

DMNAPL in Fractures

— ¥ \Water Table

Shallow Zone

Deep Zone

~— Contaminant Migration
(Continues offsite as OU1 Plume)

Shallow Extraction Well RW-7
(Captures shallow zone contamination)

Dissolved Phase Plume RW-6
(Does not control deep zone contamination)

Dissolved Phase Plume

(Not captured by current extraction T :
system and continues to migrate downgradient) —
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Presentation Notes
We have two possible pathways of migration. 
Contamination that migrates along the east side of the building turns west along Smith Bay Road
Contamination that migrates along the north side of the building turns south 
Both of these pathways connect in the southwest corner of the property and continue migrating offsite 
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Meeting Agenda

« Superfund Process Overview
« Site Background
« Remedial Investigation

» Risk Assessment

 Remedial Alternatives
» Preferred Remedy
» Questions/Comments

8/27/2018
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 Hazard ldentification

e Exposure Assessment

» Toxicity Assessment
N . .

e Risk Characterization Drinking water use pathway
y Source: Thinkstock Photos

8/27/2018


Presenter
Presentation Notes
Copyright access to Thinkstock photos provided by HDR.

The four-step process: Hazard Identification, Exposure Assessment, Toxicity Assessment, and Risk Characterization.
Hazard identification: 
Answers the question: What are the sources of contamination?
Identify source at or near Curriculum Center. 
13 groundwater contaminants identified including PCE, TCE, cis-1,2-DCE and VC. 

Exposure assessment:
Answers the question: How much of the contamination are people exposed to over time? 
The Curriculum Center was closed due to damage from Hurricane Irma. This means there is no current drinking water exposure from GW. 
However, the HHRA evaluated risks for future populations if the GW is used as drinking water, as required by Superfund. 
Future resident’s drinking water ingestion, dermal contact and inhalation of GW during daily activities (e.g., showering). 
Future worker (composite of indoor/outdoor)’s drinking water ingestion and contact with GW. 
Future construction worker’s incidental ingestion, contact and inhalation with GW in a trench.  

Toxicity assessment: 
Answers the question: What are potential health problems caused by long-term exposure to the contamination?
Applied cancer and noncancer toxicity values from scientific literature to evaluate potential health effects.

Risk Characterization
Answers the question: What is the risk of health problems in people exposed to the contamination at the site?
Chemicals that exceed a one in 10,000 cancer risk or a hazard index of 1 can require remedial action – these are referred to as chemicals of concern, or COCs, in the Record of Decision.
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New York, Puerto Rico and the U.S. Virgin Islands

OUZ2 Risk Assessment Summary

« Contaminated groundwater presents an unacceptable
exposure risk.

« VC, TCE, PCE and cis-1,2-DCE pose a lifetime cancer
risk exceeding 1x10-

e Vapor intrusion from PCE and TCE are also of potential
concern to workers

e Future use of the building is currently unknown

8/27/2018
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Presentation Notes
The results of the HHRA indicate the proposed alternative will be necessary to mitigate potential risks associated with existing contamination. 
A more detailed discussion of the exposure pathways and estimates of risk can be found in the February 2018 HHRA in the Administrative Record of this action, refer Table 1, Risk Summary. 
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Meeting Agenda

« Superfund Process Overview
= Site Background
- Remedial Investigation

= Feasibility Study
« Preferred Remedy
« Questions/Comments?

8/27/2018
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Remedial Alternatives — Cleanup Options

= Alternative 1 — No Action

= Alternative 2 — Expand Existing Pump and Treat
System

» Alternative 2A — Reinjection

» Alternative 2B — Air Sparging/ Soil Vapor Extraction
(AS/SVE)

» Alternative 2C — In Situ Chemical Oxidation (ISCO)
» Alternative 2D — Surfactant Flushing

8/27/2018
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Remedial Alternatives — Cleanup Options
(continued)

= Alternative 3 — In Situ Thermal Treatment and
Pump and Treat

= Alternative 4 — In Situ Steam Injection and Pump
and Treat

8/27/2018



Region 2 serving the people of New Jersey,
New York, Puerto Rico and the U.S. Virgin Islands

Alternative 1 — No Action

* No Action to remediate the contaminated groundwater
* No Institutional Controls

Pros — Basis for comparison with other process options

Cons — Contaminants in groundwater will continue to spread. Human health and
environmental risks remain

Costs-

e Capital Cost: $0

* Annual operations and maintenance (O&M) Costs: $0
e Present-Worth Cost: $0

8/27/2018
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Presenter
Presentation Notes
Assumptions were made in the FS for areas not fully investigated during the RI, specifically, beneath the northern portion of the CC building
The following additional work will be performed during the PDI to verify FS assumptions, address data gaps, and obtain design parameters for a RD:
Five temporary monitoring points, groundwater screening samples, site wide groundwater sampling for baseline
Pump tests to estimate capture zone at full system capacity
Redevelopment of extraction wells
Evaluation of existing treatment system to determine necessary improvements to upgrade capacity
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-

8/27/2018

Alternative 2 — Expand Existing Pump and Treat System

; -

» Expand existing system, add 2 new
extraction wells downgradient

* Upgrade current system capacity
* Replace existing equipment
» Alternate pumping from source area wells

* Dual-phase extraction (DPE) / enhanced
fluid recovery (EFR) from source area wells

Pros - containment of plume; removal of
DNAPL

Cons - remedial timeframes are long
Timeframe-
» Estimated to be in excess of 30 years;

* Pump and treat (P&T) and long term
monitoring (LTM) costs estimated for 30
years.

Costs-
Capital Cost: $4,616,924

Annual operations and maintenance (O&M)
Costs: $7,600,039

Present-Worth Cost: $12,273,313


Presenter
Presentation Notes
Addition of Extraction wells downgradient will allow for more flexibility in containing the plume as it moves away from the source area
All existing treatment equipment will be replaced with newer, more efficient equipment to accommodate additional flow
Alternate pumping from monitoring wells with high contaminant concentrations, estimated duration of one week per event
DPE/EFR- portable system that will extract groundwater from source area wells, estimated duration twice/year for five years
LTM to confirm the system is achieving remedial objectives
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Alternative 2A — Reinjection

-

. ;_'-i,,-*

o Enhancement of Alternative 2 with reinjection
o Of treated water downgradient through 2 new
r injection wells

T
Y

Pros- better hydraulic control and maintaining
water balance

_*’-.‘-'1 Cons - additional hydrogeological analysis
" needed; reinjection wells will need
© maintenance; long remedial timeframes

Timeframe -
.+ Estimated to be in excess of 30 years;

. P&T and LTM costs estimated for 30
years.

Costs-

e Capital Cost: $425,260

* Annual O&M Costs: $51,364 plus Alt 2
e Present-Worth Cost: $476,624

8/27/2018


Presenter
Presentation Notes
Enhance the existing P&T system as described in Alt 2
Treated water will be reinjected downgradient from CC to potentially act as a hydraulic barrier to off site migration of contamination
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Enhancement of Alternative 2 with air sparging and
soil vapor extraction (AS/SVE) in source areas; add
25 SVE and 30 AS wells

. Pros- mobilize residual DNAPL within the zone

influenced by air sparging; may increase the mass
removal rate reducing the timeframe of the P&T
system

Cons- air flow may not be uniform, depends on how
well the injected air permeates from injection point,
connectivity of fractures and groundwater mounding

Timeframe-
» The AS/SVE system at source area for 5 years;

* Based on calculations, downgradient area will
reach drinking water standards in 25 years;

LTM costs estimated for 30 years

Costs -

| + Capital Cost: $1,710,790

* Annual O&M Costs: $169,501 plus Alt 2
e Present-Worth Cost: $1,880,291


Presenter
Presentation Notes
Enhance the existing P&T system as described in Alt 2
Potential source areas include a portion of the contaminated plume in the rear of the CC which is unpaved and a portion of the contaminated plume underneath the slab on-grade building
Air sparging involves injecting air directly into the subsurface to volatilize contaminants from liquid phase to vapor for treatment or removal via an SVE system. 
AS/SVE at potential source areas, including the area beneath the northern portion of the building in order to help mobilize residual DNAPL within the zone influenced by air sparging
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Enhancement of Alternative 2 with in situ
chemical oxidation (ISCO) cylinders in select
source area wells; 64 cylinders in 12
monitoring wells; replaced yearly

Pros- passive treatment for source area
concentrations; less expensive

Cons - will affect the bioactivity in the aquifer

Timeframe -
 |SCO at source area for 5 years;

* Based on calculations, downgradient
from treated source area will reach
drinking water standards in 25 years;

* LTM estimated for 30 years

Costs-

Capital Cost: $93,920

Annual O&M Costs: $98,620 plus Alt 2
Present-Worth Cost: $192,540


Presenter
Presentation Notes
Enhance the existing P&T system as described in Alt 2
ISCO treatment at potential source areas as an enhancement using slow release cylinders that are constructed with oxidants and wax.
ISCO cylinders composed of 38% potassium permanganate, 38% sodium persulfate, 24% paraffin wax or comparable oxidants will be used to reduce source area concentrations in select monitoring wells. It is assumed that the cylinders will be vertically stacked inside the wells. 
Enhances distribution of oxidants across the source zone
P&T system will maintain hydraulic control of the dissolved-phase plume emanating from the source
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Alternative 2D — Surfactant Flushing Enhancement of Alternative 2 with surfactant
R i iy

flushing in source areas; 2 deep injection
wells, 5 shallow injection wells

-
-

-,

Pros - removal of source area concentrations
and DNAPL

Cons- effective only if there is contact; ability
of the formation to accept a sufficient volume
of surfactant solution is unknown

Timeframe -
»  Surfactant flushing at source area for 1
year,;

* Based on calculations, downgradient
from treated source area will reach
drinking water standards in 25 years;

« LTM estimated for 26 years.

Costs -
e Capital Cost: $1,222,799
e Annual O&M Costs: Same as Alt 2


Presenter
Presentation Notes
Enhance the existing P&T system as described in Alt 2
In situ flushing of fractures with surfactants at the potential source areas as an enhancement
Assumed that 4% surfactant solution will be injected in select monitoring wells within potential source areas via injection wells
Extraction wells are required to maintain hydraulic control, bring emulsified/dissolved DNAPL to surface for treatment and to clear the aquifer of surfactant solution
Due to challenges associated with surfactant flushing in a bedrock aquifer, one year of active treatment assumed
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Alternative 3—1n S|tu Thermal Treatment and . In situ thermal treatment to target DNAPL in

source areas and pump and treat for
hydraulic control; 260 to 270 heater wells,
co-located with 260 to 270 vacuum
extraction points

. ¢ Add 2 downgradient extraction wells and
upgrade the current treatment system
capacity and equipment

Pros - ability to penetrate fractured rock matrix
and to treat DNAPL and CVOCs

Cons - high capital costs
Timeframe -
 Thermal at source area for 2 years;

 Based on calculations, downgradient from
treated source area will reach perimeter
P&T wells in 10 years;

.« LTM estimated for 12 years.

. Costs-

e Capital Cost: $79,015,003
p‘i‘d «  Annual O&M Costs: $4,094,323
e  Present-Worth Cost: $83,221,216
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Presentation Notes
Thermal treatment to target DNAPL in potential source areas to reduce the high dissolved contaminant concentrations in groundwater. 
Heat causes the underground contaminants, DNAPL, and water to boil, creating in situ steam and vapor. Contaminated vapor and steam are extracted using vacuum recovery wells and treated above ground.
Operate P&T system with downgradient extraction wells to maintain hydraulic control 
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Alternative 4 — In Situ Steam Injection and * In situ steam injection in source areas to
Pump and Treat release DNAPL with pump and treat for

hydraulic control, 60 steam injection wells and
30 multi-phase extraction wells

* Add 2 downgradient extraction wells and
upgrade the current treatment system capacity
and equipment

Pros - mobilize DNAPL which will be captured by
the extraction wells

Cons - effectiveness of steam injection relies on its
ability to contact, heat, and physically displace
contaminants; high capital costs

Timeframe-
e Steam treatment at source area for 2 years;

» Based on calculations, downgradient from
treated source area will reach drinking water
standards in 25 years;

e LTM estimated for 27 years
Costs-

e Capital Cost: $23,541,419

* Annual O&M Costs: $7,169,229

e  Present-Worth Cost: $30,773,828

A\
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Presentation Notes
Steam injection at potential source areas to mobilize the DNAPL in bedrock fractures and to cause destruction of contaminants
Mobilized DNAPL will be captured by the P&T system
Operate P&T system to maintain hydraulic control during steam injections at source areas
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EPA’s Nine Criteria
for Selecting Cleanup Plans

EPA uses nine criteria to
evaluate remedial alternatives
presented In the Feasibllity
Study and choose which to
Implement

8/27/2018
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Threshold Criteria

Overall Protection of Human Health and

the Environment: will the plan protect people and

the plant and animal life on and near the Site? EPA
cannot and will not choose a plan that does not meet this
basic criterion.

Compliance with Applicable or Relevant

and Appropriate Requirements: Does the
alternative meet all federal and state environmental
statutes, regulations and requirements? The chosen
cleanup plan must meet this criterion.
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8/27/2018

Balancing Criteria

Long-Term Effectiveness and Permanence: Will the effects of the
cleanup last or could it be ineffective and cause future risks?

Reduction in Toxicity, Mobility or Volume through Treatment: Does
the alternative reduce the harmful effects, spread of, and amount
of the contaminated material?

Short Term Effectiveness: How soon will site risks be reduced?
Could the cleanup cause short-term hazards to workers, residents
or the environment?

Implementability: Is the alternative technically feasible? Are the
right goods and services (i.e. treatment machinery, space at an
approved disposal facility) available to complete the plan?

Cost: What is the total cost of an alternative over time? EPA must
choose a plan that gives necessary protection at reasonable cost.
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Modifying Criteria

State/Territory Acceptance: Do state/territory
environmental agencies agree with EPA’s
proposal?

Community Acceptance: Acceptance of
preferred alternative by the impacted
community will be assessed following the
public comment period. Provide your
comments.
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Alternative

1 — No Action

2 — Expand Existing Pump and
Treat

2A — Reinjection

2B — AS/SVE

2C - 1SCO

2D — Surfactant Flushing

3 —In Situ Thermal Treatment
and Pump and Treat

4 — In Situ Steam Injection and
Pump and Treat

Remedial Alternatives Cost Estimates

Capital Cost

$0

$4.6 million

$425,260

$1,710,790

$93,920

$1,222,799

$79,015,003

$23,541,419

Annual
Operation &
Maintenance

$0

$433,315
(Years 1 to 30)

$11,500
(Years 1 to 30)*

$37,950
(Years 1 to 5)*

$22,080
(Years 1 to 5)*

Included in Alt 2
(Years 1 to 26)

$433,315
(Years 1to 12)

$433,315
(Years 1 to 27)

Periodic Cost

$0

$176,750
(Year 30)

Same as Alt 2
(Year 30)

Same as Alt 2
(Year 30)

Same as Alt 2
(Year 30)

Included in Alt 2
(Year 26)

$176,750
(Year 12)

$176,750
(Year 27)

Total
Present
Value

$0

$12.2 million

$476,624 **

$1,880,291**

$192,540**

Included in
Alt 2

$83,221,216

$30,773,828


Presenter
Presentation Notes

Under Annual O&M cost for Alternative enhancements 2A through 2D * (costs shown are for operations only, LTM costs same as in Alt 2)
Annual O&M costs consist of operations cost, and LTM costs
Estimated LTM (years) – Alt 2, 2A, 2B, 2C – 30 Years
Estimated LTM (years) – Alt 2D – 26 Years
Estimated LTM (years) – Alt 3 – 12 Years
Estimated LTM (years) – Alt 4 – 27 Years

Periodic costs generally consist of decommissioning the system, monitoring well abandonment, final closure report
Under Total present value cost for Alternative enhancements 2A through 2D **  (costs shown are in addition to costs under Alt 2)

Present value is the current value of a future sum of money given a specific rate of return. For this cost estimate, a rate of return of 7% was used. 
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Preferred Remedy - Alternative 2 , Expand Existing
Groundwater Extraction and Ex-Situ Treatment (Pump and
Treat) with Alternative 2A, Reinjection

»Expansion of the existing pump and treat system to include downgradient extraction wells;
»Upgrade pump and treat system to higher flow rate;

»Upgrade all treatment equipment to accommodate additional flow and improve efficiency;
»Reinjection of treated water;

» Alternate pumping from existing monitoring wells with high contaminant concentrations;
»Dual phase extraction from source area wells; and

»Long-term groundwater monitoring.

8/27/2018
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Contingency Remedy - Alternative 2 , Expand Existing
Groundwater Extraction and Ex-Situ Treatment
(Pump and Treat) with Alternative 2B, AS/SVE

»Expansion of the existing pump and treat system to include downgradient extraction wells;
»Upgrade pump and treat system to higher flow rate;

»Upgrade all treatment equipment to accommodate additional flow and improve efficiency;
» Air Sparging/SVE at source areas and

»Long-term groundwater monitoring.

8/27/2018
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Questions and Comments?

Please address written comments no later than
Friday, September 7, 2018 to:

Caroline Kwan
US EPA
290 Broadway, 20" Floor
New York, NY 10007-1866
Phone: (212) 637-4275
E-mail: kwan.caroline@epa.gov

8/27/2018


mailto:kwan.caroline@epa.gov

Region 2 serving the people of New Jersey,

New York, Puerto Rico and the U.S. Virgin Islands

Tutu Wellfield Superfund Site

*k*

Public Meeting
Thursday, August 23, 2018

Thank you!

https.//www.epa.gov/superfund/tutu-wellfield

8/27/2018


https://www.epa.gov/superfund/tutu-wellfield
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Tutu Wellfield Superfund Site



Proposed Cleanup Plan

Public Meeting 

SCHEDULED 

Thursday, August 23, 2018 

7:00PM

Grace Gospel Chapel

St. Thomas, USVI
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Cecilia Echols –      EPA Community Involvement Coordinator

Caroline Kwan –      EPA Project Manager





Meeting Participants
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EPA will present the conclusions of the Focused Source Remedial Investigation, Risk Assessment and Feasibility Study 

EPA will present and discuss the Proposed Plan for the cleanup of the contaminant source areas of the Tutu Site

Public is encouraged to provide comments tonight and until Friday September 7, 2018



Meeting Objectives
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Toxic waste disposal disasters prompted law passage by Congress in 1980



Provides Federal funds for cleanup of hazardous waste sites 



Allows EPA to respond to emergencies involving hazardous substances



Empowers EPA to compel Potentially Responsible Parties to pay for or conduct site clean up

Superfund Law 
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Superfund Cleanup Process
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Tutu Wellfield Superfund Site
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The Tutu Superfund Site is located in the North-east part of St. Thomas in the Anna’s Retreat section

U.S. EPA Region II
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1969 - Curriculum Center property owned by LAGA Industries Ltd. (LAGA), a textile manufacturing facility

1970 to 1978 – Purchased by Duplan Corporation and began dry cleaning operations using Tetrachloroethene (PCE)

1979 to 1981 - Purchased by Panex, sold to VIDE

1982 to 2017 - Multi-use building by VIDE

	

	

 








Site History
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1982 to 1989 - Multiple investigations by EPA and Potentially Responsible Parties (PRPs)

1994 to 1995 - Remedial Investigation (RI) identified co-mingled plumes with chlorinated volatile organic compounds (CVOCs) and petroleum/gasoline components

September 1995 - Site listed on the National Priorities List (NPL)

Studies concluded that the CVOC plume with dichloroethene (DCE), tetrachloroethene (PCE), trichloroethene (TCE), and vinyl chloride (VC) originated at or near the Curriculum Center





	

	

 








Site History
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Multiple investigations by EPA and Geraghty & Miller for PRPs



August 1996 - Operable Unit 1 (OU1) Record of Decision (ROD) selected groundwater extraction and treatment to restore  groundwater

2004 - Construction of the remedy completed and included two groundwater treatment systems to treat the CVOC plume



2004 to 2013 - Groundwater treatment facilities operated by EPA; transferred to USVI in 2013



April 2015 - Operable Unit 2 (OU2) created by EPA to investigate potential additional contaminant source areas





	

	

 








Site History
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Status of OU1 Remediation 

Current Remedy: Groundwater extraction, ex-situ treatment, discharge to Turpentine Run, and institutional controls

Groundwater treatment systems installed at the Curriculum Center property and near O’Henry Dry Cleaners 

SVE system installed at the Curriculum Center and operated from 2004 to 2006; significant decrease in influent concentrations 

Insufficient reduction of contamination at the Curriculum Center area
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Groundwater treatment system installed near O’Henry Dry Cleaners with two extraction wells to achieve hydraulic control of the central plume



Three OU1 groundwater extraction wells installed at Curriculum Center property to achieve hydraulic control of the northern portion of the CVOC plume



Monitoring conducted since 2004 shows concentrations in the Curriculum Center CVOC plume are not decreasing as quickly as anticipated, suggesting the presence of an unidentified contaminant source
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OU2 Study Area - Curriculum Center Property
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This figure outlines the study area which is the Curriculum Center property and monitoring wells outside the property that were part of the groundwater sampling

The smaller square area on the north side of the Curriculum Center outlines the disposal area and the primary focus of this investigation 
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OU2 Focused Source RI




Activities conducted at the Curriculum Center property 

April 2016 to June 2017



Surface geophysical survey

Rock matrix diffusion sampling and analysis

Monitoring well installation

Borehole geophysical investigation

Packer testing and sampling

Groundwater sampling

Groundwater level monitoring

Dense non-aqueous phase liquid (DNAPL) monitoring 
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Surface geophysical surveys – 8 transects of electrical resistivity to identify subsurface geophysical features such as fractured areas and possible DNAPL. 

The information was used to locate monitoring wells and bedrock borings.

Rock matrix diffusion– 2 locations; 1 in the disposal area and 1 downgradient to verify if product has absorbed into the rock and continues to be a source 

MW installation - 7 additional monitoring wells (2 shallow and 5 deep) in areas with data gaps

Borehole geophysical investigation – at 17 locations to document the subsurface conditions at each location and identify the orientation of the fractures : (at the 6 newly installed MWs, the 2 matrix diffusion boreholes, 8 existing MWs, and 1 former supply well (RD-9)))

Packer testing and sampling- at 4 of the newly installed MW locations to collect samples from isolated intervals in the borings so that we can identify areas of higher concentration and to install well screens in those select intervals

Groundwater sampling- at 26 MWs including newly installed and existing MWs and from the 3 extraction wells

GW level monitoring- about 30 wells were monitored

DNAPL monitoring- at OU2 MD2
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OU2 Groundwater Sampling Results


Characterized bedrock aquifer; defined two hydraulically conductive zones 

DNAPL is present and will act as an ongoing source 

Dissolved phase CVOC contamination is present 

Contaminants present in the rock matrix will continue to back-diffuse into groundwater 

The degree of natural degradation varies throughout the Curriculum Center area

The capture zone of the existing extraction system does not extend far enough in a downgradient direction
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Characterized bedrock aquifer; a shallow, more hydraulically conductive zone exists at depths less than 90 feet below ground surface (bgs) and a deep, less conductive zone at about 90 and 140 feet bgs

DNAPL is present and will act as an ongoing source of dissolved phase contamination

Dissolved phase CVOC contamination of PCE, TCE, cis-1,2 dichloroethene  (cis-1,2-DCE) and VC is present and concentrations range from low microgram per liter (µg/l) to milligram per liter (mg/l) concentrations

Contaminants adsorbed in the rock and will continue to back-diffuse from the rock into groundwater for an estimated 17-25 years after source removal

The east side of Curriculum Center appears to have higher degradation rate 

The capture zone of the existing extraction system does not extend far enough in a downgradient direction because of the nature and configuration of the fractures in the bedrock
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             Monitoring Well Exceedances Summary
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Detections that exceeded screening criteria are in bold
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                     Conceptual Site Model
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We have two possible pathways of migration. 

Contamination that migrates along the east side of the building turns west along Smith Bay Road

Contamination that migrates along the north side of the building turns south 

Both of these pathways connect in the southwest corner of the property and continue migrating offsite 
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OU2 Risk Assessment Process



Drinking water use pathway

Source: Thinkstock Photos
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Copyright access to Thinkstock photos provided by HDR.



The four-step process: Hazard Identification, Exposure Assessment, Toxicity Assessment, and Risk Characterization.

Hazard identification: 

Answers the question: What are the sources of contamination?

Identify source at or near Curriculum Center. 

13 groundwater contaminants identified including PCE, TCE, cis-1,2-DCE and VC. 



Exposure assessment:

Answers the question: How much of the contamination are people exposed to over time? 

The Curriculum Center was closed due to damage from Hurricane Irma. This means there is no current drinking water exposure from GW. 

However, the HHRA evaluated risks for future populations if the GW is used as drinking water, as required by Superfund. 

Future resident’s drinking water ingestion, dermal contact and inhalation of GW during daily activities (e.g., showering). 

Future worker (composite of indoor/outdoor)’s drinking water ingestion and contact with GW. 

Future construction worker’s incidental ingestion, contact and inhalation with GW in a trench.  



Toxicity assessment: 

Answers the question: What are potential health problems caused by long-term exposure to the contamination?

Applied cancer and noncancer toxicity values from scientific literature to evaluate potential health effects.



Risk Characterization

Answers the question: What is the risk of health problems in people exposed to the contamination at the site?

Chemicals that exceed a one in 10,000 cancer risk or a hazard index of 1 can require remedial action – these are referred to as chemicals of concern, or COCs, in the Record of Decision.
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Step 1





Hazard Identification





Step 2





Exposure Assessment





Step 3





Toxicity Assessment





Step 4





Risk Characterization







OU2 Risk Assessment Summary



Contaminated groundwater presents an unacceptable exposure risk.

VC, TCE, PCE and cis-1,2-DCE pose a lifetime cancer risk exceeding 1x10-4

Vapor intrusion from PCE and TCE are also of potential concern to workers 

Future use of  the building is currently unknown
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The results of the HHRA indicate the proposed alternative will be necessary to mitigate potential risks associated with existing contamination. 

A more detailed discussion of the exposure pathways and estimates of risk can be found in the February 2018 HHRA in the Administrative Record of this action, refer Table 1, Risk Summary. 
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Remedial Alternatives – Cleanup Options

Alternative 1 – No Action

Alternative 2 – Expand Existing Pump and Treat System

Alternative 2A – Reinjection

Alternative 2B – Air Sparging/ Soil Vapor Extraction (AS/SVE)

Alternative 2C – In Situ Chemical Oxidation (ISCO)

Alternative 2D – Surfactant Flushing 
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Remedial Alternatives – Cleanup Options (continued)

Alternative 3 – In Situ Thermal Treatment and Pump and Treat

Alternative 4 – In Situ Steam Injection and Pump and Treat
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Alternative 1 – No Action

No Action to remediate the contaminated groundwater

No Institutional Controls



Pros – Basis for comparison with other process options

Cons – Contaminants in groundwater will continue to spread. Human health and environmental risks remain



Costs-

Capital Cost: $0

Annual operations and maintenance (O&M) Costs:  $0

Present-Worth Cost:  $0
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Remedial Alternatives – Common Elements for Alternatives 2, 3 and 4

Pre-Design Investigation (PDI) 

Institutional Controls

Upgrade the current system 

Long-term monitoring until clean up levels are achieved

Site Management Plan

Five Year Reviews
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Assumptions were made in the FS for areas not fully investigated during the RI, specifically, beneath the northern portion of the CC building

The following additional work will be performed during the PDI to verify FS assumptions, address data gaps, and obtain design parameters for a RD:

Five temporary monitoring points, groundwater screening samples, site wide groundwater sampling for baseline

Pump tests to estimate capture zone at full system capacity

Redevelopment of extraction wells

Evaluation of existing treatment system to determine necessary improvements to upgrade capacity

U.S. EPA Region II
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Alternative 2 – Expand Existing Pump and Treat System

Expand existing system, add 2 new extraction wells downgradient 

Upgrade current system capacity

Replace existing equipment

Alternate pumping from source area wells

Dual-phase extraction (DPE) / enhanced fluid recovery (EFR) from source area wells



Pros - containment of plume; removal of DNAPL

Cons - remedial timeframes are long

Timeframe-

Estimated to be in excess of 30 years;

Pump and treat (P&T) and long term monitoring (LTM) costs estimated for 30 years.

Costs-

Capital Cost: $4,616,924

Annual operations and maintenance (O&M) Costs:  $7,600,039

Present-Worth Cost:  $12,273,313  
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Addition of Extraction wells downgradient will allow for more flexibility in containing the plume as it moves away from the source area

All existing treatment equipment will be replaced with newer, more efficient equipment to accommodate additional flow

Alternate pumping from monitoring wells with high contaminant concentrations, estimated duration of one week per event

DPE/EFR- portable system that will extract groundwater from source area wells, estimated duration twice/year for five years

LTM to confirm the system is achieving remedial objectives

U.S. EPA Region II
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Alternative 2A – Reinjection



Enhancement of Alternative 2 with reinjection of treated water downgradient through  2 new injection wells



Pros- better hydraulic control and maintaining water   balance

Cons - additional hydrogeological analysis needed; reinjection wells will need maintenance; long remedial timeframes



 Timeframe -  

Estimated to be in excess of 30 years; 

P&T and LTM costs estimated for 30 years.



 Costs-

Capital Cost: $425,260

Annual O&M Costs: $51,364 plus Alt 2

Present-Worth Cost: $476,624
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Enhance the existing P&T system as described in Alt 2

Treated water will be reinjected downgradient from CC to potentially act as a hydraulic barrier to off site migration of contamination

U.S. EPA Region II
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Alternative 2B – AS/SVE

Enhancement of Alternative 2 with air sparging and soil vapor extraction (AS/SVE) in source areas; add 25 SVE and 30 AS  wells



Pros- mobilize residual DNAPL within the zone influenced by air sparging; may increase the mass removal rate reducing the timeframe of the P&T system 

Cons- air flow may not be uniform, depends on how well the injected air permeates from injection point, connectivity of fractures and groundwater mounding



Timeframe- 

The AS/SVE system at source area for 5 years; 

Based on calculations, downgradient area will reach drinking water standards in 25 years; 

LTM costs estimated for 30 years



Costs -

Capital Cost: $1,710,790

Annual O&M Costs: $169,501 plus Alt 2

Present-Worth Cost: $1,880,291
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Enhance the existing P&T system as described in Alt 2

Potential source areas include a portion of the contaminated plume in the rear of the CC which is unpaved and a portion of the contaminated plume underneath the slab on-grade building

Air sparging involves injecting air directly into the subsurface to volatilize contaminants from liquid phase to vapor for treatment or removal via an SVE system. 

AS/SVE at potential source areas, including the area beneath the northern portion of the building in order to help mobilize residual DNAPL within the zone influenced by air sparging
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Alternative 2C – ISCO

Enhancement of Alternative 2 with in situ chemical oxidation (ISCO) cylinders in select source area wells; 64 cylinders in 12 monitoring wells; replaced yearly



Pros- passive treatment for source area concentrations; less expensive

Cons - will affect the bioactivity in the aquifer 



Timeframe -

ISCO at source area for 5 years;

Based on calculations, downgradient from treated source area will reach drinking water standards in 25 years; 

LTM estimated for 30 years



Costs- 

Capital Cost: $93,920

Annual O&M Costs: $98,620 plus Alt 2

Present-Worth Cost: $192,540
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Enhance the existing P&T system as described in Alt 2

ISCO treatment at potential source areas as an enhancement using slow release cylinders that are constructed with oxidants and wax.

ISCO cylinders composed of 38% potassium permanganate, 38% sodium persulfate, 24% paraffin wax or comparable oxidants will be used to reduce source area concentrations in select monitoring wells. It is assumed that the cylinders will be vertically stacked inside the wells. 

Enhances distribution of oxidants across the source zone

P&T system will maintain hydraulic control of the dissolved-phase plume emanating from the source
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Alternative 2D – Surfactant Flushing

Enhancement of Alternative 2 with surfactant flushing in source areas; 2 deep injection wells, 5 shallow injection wells



Pros - removal of source area concentrations and DNAPL 

Cons- effective only if there is contact; ability of the formation to accept a sufficient volume of surfactant solution is unknown



Timeframe - 

Surfactant flushing at source area for 1 year; 

Based on calculations, downgradient from treated source area will reach drinking water standards in 25 years; 

LTM estimated for 26 years.



Costs -

Capital Cost: $1,222,799

Annual O&M Costs: Same as Alt 2

Present-Worth Cost: $1,222,799
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Enhance the existing P&T system as described in Alt 2

In situ flushing of fractures with surfactants at the potential source areas as an enhancement

Assumed that 4% surfactant solution will be injected in select monitoring wells within potential source areas via injection wells

Extraction wells are required to maintain hydraulic control, bring emulsified/dissolved DNAPL to surface for treatment and to clear the aquifer of surfactant solution

Due to challenges associated with surfactant flushing in a bedrock aquifer, one year of active treatment assumed
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Alternative 3 – In Situ Thermal Treatment and Pump and Treat System

In situ thermal treatment to target DNAPL in source areas and pump and treat for hydraulic control; 260 to 270 heater wells, co-located with 260 to 270 vacuum extraction points

Add 2 downgradient extraction wells and upgrade the current treatment system capacity and equipment



Pros - ability to penetrate fractured rock matrix and to treat DNAPL and CVOCs

Cons - high capital costs 

Timeframe - 

Thermal at source area for 2 years; 

Based on calculations, downgradient from treated source area will reach perimeter P&T wells in 10 years; 

LTM estimated for 12 years.



Costs-

Capital Cost: $79,015,003

Annual O&M Costs: $4,094,323

Present-Worth Cost: $83,221,216
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Thermal treatment to target DNAPL in potential source areas to reduce the high dissolved contaminant concentrations in groundwater. 

Heat causes the underground contaminants, DNAPL, and water to boil, creating in situ steam and vapor. Contaminated vapor and steam are extracted using vacuum recovery wells and treated above ground.

Operate P&T system with downgradient extraction wells to maintain hydraulic control 

U.S. EPA Region II
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Alternative 4 – In Situ Steam Injection and Pump and Treat 

In situ steam injection in source areas to release DNAPL with pump and treat for hydraulic control, 60 steam injection wells and 30 multi-phase extraction wells

Add 2 downgradient extraction wells and upgrade the current treatment system capacity and equipment



Pros - mobilize DNAPL which will be captured by the extraction wells

Cons - effectiveness of steam injection relies on its ability to contact, heat, and physically displace contaminants; high capital costs



Timeframe- 

Steam treatment at source area for 2 years; 

Based on calculations, downgradient from treated source area will reach drinking water standards in 25 years; 

LTM estimated for 27 years

Costs-

Capital Cost: $23,541,419

Annual O&M Costs: $7,169,229

Present-Worth Cost: $30,773,828
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Steam injection at potential source areas to mobilize the DNAPL in bedrock fractures and to cause destruction of contaminants

Mobilized DNAPL will be captured by the P&T system

Operate P&T system to maintain hydraulic control during steam injections at source areas
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EPA’s Nine Criteria 

for Selecting Cleanup Plans


EPA uses nine criteria to evaluate remedial alternatives presented in the Feasibility Study and choose which to implement
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Threshold Criteria 

Overall Protection of Human Health and the Environment: Will the plan protect people and the plant and animal life on and near the Site? EPA cannot and will not choose a plan that does not meet this basic criterion.

Compliance with Applicable or Relevant and Appropriate Requirements: Does the alternative meet all federal and state environmental statutes, regulations and requirements? The chosen cleanup plan must meet this criterion.
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Balancing Criteria 

Long-Term Effectiveness and Permanence: Will the effects of the cleanup last or could it be ineffective and cause future risks?

Reduction in Toxicity, Mobility or Volume through Treatment: Does the alternative reduce the harmful effects, spread of, and amount of the contaminated material?

Short Term Effectiveness: How soon will site risks be reduced? Could the cleanup cause short-term hazards to workers, residents or the environment?

Implementability: Is the alternative technically feasible? Are the right goods and services (i.e. treatment machinery, space at an approved disposal facility) available to complete the plan?

Cost: What is the total cost of an alternative over time? EPA must choose a plan that gives necessary protection at reasonable cost.
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Modifying Criteria 

State/Territory Acceptance: Do state/territory environmental agencies agree with EPA’s proposal?



Community Acceptance: Acceptance of preferred alternative by the impacted community will be assessed following the public comment period.  Provide your comments.
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Remedial Alternatives Cost Estimates

		Alternative		Capital Cost		Annual
Operation &
Maintenance 		Periodic Cost		Total Present Value

		1 – No Action		$0		$0 		$0		$0

		2 – Expand Existing Pump and Treat		$4.6 million		$433,315 
(Years 1 to 30)		$176,750      
(Year 30)		$12.2 million

		2A – Reinjection		$425,260		$11,500  
(Years 1 to 30)*		Same as Alt 2 
(Year 30)		$476,624 **

		2B – AS/SVE		$1,710,790		$37,950  
(Years 1 to 5)*		Same as Alt 2
(Year 30)		$1,880,291**

		2C – ISCO		$93,920		$22,080 
(Years 1 to 5)*		Same as Alt 2
(Year 30)		$192,540**

		2D – Surfactant Flushing		$1,222,799		Included in Alt 2
(Years 1 to 26)
		Included in Alt 2 (Year 26)
		Included in Alt 2

		3 – In Situ Thermal Treatment and Pump and Treat		$79,015,003		$433,315
 (Years 1 to 12)		$176,750 
(Year 12)		$83,221,216

		4 – In Situ Steam Injection and Pump and Treat		$23,541,419		$433,315 
(Years 1 to 27)		$176,750 
(Year 27)		$30,773,828
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Under Annual O&M cost for Alternative enhancements 2A through 2D * (costs shown are for operations only, LTM costs same as in Alt 2)

Annual O&M costs consist of operations cost, and LTM costs

Estimated LTM (years) – Alt 2, 2A, 2B, 2C – 30 Years

Estimated LTM (years) – Alt 2D – 26 Years

Estimated LTM (years) – Alt 3 – 12 Years

Estimated LTM (years) – Alt 4 – 27 Years



Periodic costs generally consist of decommissioning the system, monitoring well abandonment, final closure report

Under Total present value cost for Alternative enhancements 2A through 2D **  (costs shown are in addition to costs under Alt 2)



Present value is the current value of a future sum of money given a specific rate of return. For this cost estimate, a rate of return of 7% was used. 
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Meeting Agenda

 Superfund Overview

 Site Background

 Remedial Investigation 

 Remedial Alternatives

 Preferred Remedy

 Questions/Comments
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Preferred Remedy - Alternative 2 , Expand Existing Groundwater Extraction and Ex-Situ Treatment (Pump and Treat) with Alternative 2A, Reinjection

Expansion of the existing pump and treat system to include downgradient extraction wells;



Upgrade pump and treat system to higher flow rate;



Upgrade all treatment equipment to accommodate additional flow and improve efficiency; 



Reinjection of treated water;



Alternate pumping from existing monitoring wells with high contaminant concentrations;



Dual phase extraction from source area wells; and



Long-term groundwater monitoring.
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Contingency Remedy - Alternative 2 , Expand Existing Groundwater Extraction and Ex-Situ Treatment 

(Pump and Treat) with Alternative 2B, AS/SVE

Expansion of the existing pump and treat system to include downgradient extraction wells;



Upgrade pump and treat system to higher flow rate;



Upgrade all treatment equipment to accommodate additional flow and improve efficiency; 



Air Sparging/SVE at source areas and



Long-term groundwater monitoring.
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Questions and Comments?

Please address written comments no later than  



Friday, September 7, 2018 to:



Caroline Kwan

US EPA 

290 Broadway, 20th Floor

New York, NY  10007-1866

	Phone: (212) 637-4275	

E-mail:  kwan.caroline@epa.gov
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Tutu Wellfield Superfund Site
***
Public Meeting
Thursday, August 23, 2018 


Thank you!

https://www.epa.gov/superfund/tutu-wellfield 





Region 2 serving the people of New Jersey, 
New York, Puerto Rico and the U.S. Virgin Islands

8/27/2018



U.S. EPA Region II

43



image3.png

The Superfund
Process






image4.png

TUTU WELLS
SUPERFUND SITE

e Loy o S . MERE, Ol e ety et G GEDG0,USGS, £O.NPS.NACAN G G Kot . Ot S 5t or, VT, 54
Sl or o e Mepmynds,  OpanSHGebip oot 1 G U Commny
Eoves & e Pk i






image5.png

§ Leceno

2017 Long Term Response
Action (LTRA) GW CVOC
Concentrations - OUT

- = ~ . 2004 Baseline GW CVOC
Concentrations - OU1

| curiculum Center - 0U2

Elevation Contours.

Turpentine Run (dashed where
)







image6.png







image7.png

e Ay, B |
LEGEND (4 i osion s [Locaton > [izs 50,3 [Location 1362
e o e R
# HDR Wels (OU2) N ey \ fos-1 -0 35,000 3 16 651206 [ 5,000
= e oo i3 s e i
% Other Wells L [trans 1,2-0CE| 1,400 e 48 frans 1,2-0CE| 2,100
g JTce 5,800 Jrce 300
=
|cis1,2.0CE 190 LC 12,000 - 16000
JPee 290 ~ ) [Location ID__[Ou2-MWe6-120)]
LTce 14 phe |cis-12-0CE 150
[Location ID. " [octonD [R0I1o7.3) s fect 19,000
Ty PGS [PCE [vC 7.8 ~ i 140
e = 7 e
e i o 7
S —— T R )
= : e FE T "
T : e Frim "
y Comn T
L s e SRR
i — Yes12.0CE 7,100 3,400 ~ b 3%
Bt &= 00 Tho00 i n
T T 3
R e o
[ = — 2 - Cociort oo
) et D2
i o . e T
N e = o
o - . s o] [T
Data Source: Source; Es, DighakGiabe, L E [TCE. 29,000
Geokys, Earthetar Gacgraphics. Jlocstion ©_Joua Mw2 45} [Location 1D RW8-80 3 00"
S G ono e Lo T
s H e oy E= 5
1 i\ — 270 [trans-1,2-DCE] 1,500
) Pl e romm| i3 5
e o
e TR
LB b
e D Tt Ty e
e e i
X = o
is
Mot & oW Te]
o e
T o3 sEe g
S e -
™ [ 52 62
, L, / "
p 'y
® \ 2
\
v 2
3 » &\
* o o]
° T
v 3 r
R rmwEe T
-~ %
5

L =
s

o \[zven o [rwvioso]
= g
B i3 1

e X3

(G2
<o

> Locaton DI 15-703]
[cocs s

oo D aoiz-1a25]
[ic a3
B
$
[Cocsion D JOUZ M55
fostooE | 1a0K
foce 500
[ree 130
i 27







image8.png

- APPROXIMATE LEGEND

0U2 STUDY AREA Fracture Traces

Curriculum Center Weathered Fracture Zone

Building Footprint

/ Edge of Paved Area
Potential Source Area

Rte. 38 Smith Bay Rd

Possible DNAPL Flow

From Source Area: Former Drum Disposal Area

Treatment Building

&, )
o, @ Former Drum Disposal Area

<> Suspected Waste Pit
HDR Wells (OU2)
- Previously Installed Wells
° Rock Borehole
% DNAPL in Fractures
—X Water Table

Shallow Zone

Deep Zone

" Contaminant Migration
(Continues offsite as OUT Plume)

Shallow Extraction Well RW-7
(Captures shallow zone contamination)

Dissolved Phase Plume RW-6
(Does not control deep zone contamination)

Dissolved Phase Plume

(Not captured by current extraction
system and continues to migrate downgradient)







image9.jpeg







image10.jpeg







image11.jpeg

£ o et i /| B
0o Ot A
i (Ll P







image12.png







image13.png







image14.png







image15.png







image16.png







image17.png







image18.png







image1.png







image2.png









___CH
Tutu Wellfield Superfund Site

Proposed Cleanup Plan
Publc_liceting
SCHEDULED
Thursday, August 23, 2018
7009
Street address?

St Thomas, VI




	barcode: *528394*
	barcodetext: 528394


