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Radisson Hotel Providence Harbor
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April 23, 2007 SDMS DocID 273426

Meeting goals:

- Update on site activities since July 2006 meeting

- Update on RI/FS schedule and public outreach and communication activities

- Review new information resulting from the detailed analysis of cleanup
alternatives [including screening of the dam removal alternatives]

10:30 am COFFEE

10:45am  Review Agenda

11:00 am Update on dam removal alternatives and hydrodynamic model

= Review results of screening analysis related to dam removal
» Review and discuss questions the planned dam removal hydrodynamic model
is designed to answer

11:30 pm  Update on RI/FS schedule and public outreach and communication

» Review and update EPA’s schedule for completing the RI/FS
» Discuss public outreach/communication surrounding completion of the RI/FS

12:15 LUNCH
1:30 pm Update on site activities
* Review analyses conducted since July 2006 meeting [including groundwater -
contamination investigation and Oxbow Area studies]

» Questions and discussion

2:45 pm Review new information from detailed analysis of cleanup
alternatives

* Review detailed analysis of alternatives including monitoring, institutional
controls and disposal options

3:45 pm Review of meeting and next steps

4:00 pm ADJOURN
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'Remedial Investigation and

Feasibility Study

Centredale Manor Restoration Project
North Providence, Rhode Island
April 2007

Presentation Overview

date on Dam Removal
Alternatives

- Screening analysis of sediment
alternatives dam removal

- Hydrodynamic model

* Update on RI/FS Schedule
and Public Outreach

* Update on Site Activities
- Oxbow area studies
- Groundwater contamination

. Faaslbillty Study — New
Information

Update on Dam Removal Alternatives

+ Screening Analysis of Dam Removal Alternatives
« Hydrodynamic Model

DOral Apid 23,2007

Dam Removal Alternatives
Screening Analysis

« Nine Alternatives were Identified with the Dams in Place
and Four were Retained from Screening

* Three Additional Alternatives were Identified with the
Dams Removed
- Alternative 10 Dam Removal and Isolation Capping
- Alternative 11 Dam Removal, Excavation, and Disposal of Treatment

- Alternative 12 Dam Removal, Partial Excavation, Isolation MM
Disposal or Treatment

* Alternatives were Evaluated Against Thresho
-E

ffectiveness : .
* Short and long term effectiveness in providing
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Dam Removal Alternatives
Screening Analysis

+ ALTERNATIVE 10 - DAM REMOVAL AND
ISOLATION CAPPING
- Divert surface water, place mulﬂ-layor cap over pond
bottom and remove dams
« Total cap thickness 4 to 6 ft
+ Three layer cap: sand, gravel, and armor rock

- Monitoring
+ Long-term (cap integrity, sediment and fish monmaﬂng)
- Institutional Controls
« Land use controls (e.g. |\Erevent excavation,
restricted access fvor utilities long-term
maintenance of cap)
Draft Apil 23, 2007 i 5“"!- l

Dam Removal Alternatives
Screening Analysis

* ALTERNATIVE 12 - DAM REMOVAL, PARTIAL
EXCAVATION, ISOLATION CAPPING, AND DISPOSAL
OR TREATMENT

- Divert surface water, excavate sediment with chemical

concentrations above the RGs from targeted areas, place
isolation cap over areas not excavated, remove dams, and

restore final water body

+ 60,000 cy removed |
+ Water bcr»gg small pond areas,

engineered river channel
+ Five disposal/treatment aptions
- Monitoring

+ Long term (sediment monitoring, pm'lodln fish
monitoring, cap and/or CDF integrity)

- Institutional Controls o
+ Land use controls (e.g., | mmﬂm LI
res!ricted access for | y
long-term maintenance | of cap/CDF)
Draft Aprd 23, 2007

Draft Apel 23, 2007

Dam Removal Alternatives
Screening Analysis

+« ALTERNATIVE 11 - DAM REMOVAL, EXCAVATION,
AND DISPOSAL OR TREATMENT
- Divert surface water, excavate sediment with chemical

concentrations above the RGs throughout entire pond,
remove dams, and restore final water body

+ 150,000 cy removed (less under nearshore CDF option)

* Water body: river channel and small pond areas, rij placed m.
areas of high flows s

« Four disposal/treatment options |
- Monitoring

* Long term (periodic sediment and
fish monitoring, CDF integrity)

- Institutional Controls

+ Land use controls for CDF
(e.g., long-term maintenance ochF) =

Dam Removal Alternatives
Screening Analysis
Dam Removal Alternatives
lent . (12) Partial Excavation,
("3). . I.W) ool orT and Isolation Capping, and
PR P Disposal or Treatment
Effectiveness Low High High
Implementability | Not implementable Moderate to Difficult Moderate to Difficult
Cost Not applicable $49M to $145M $34M to $76M
Scheduled monitoring S FToor,
and 5-year reviews Periodic monitoring
Monitoring (perpetuity) (support 5-yr reviews) Scheduled monitering and
| Long-term monitoring of on-site | S-year reviews (perpetuity)
Long-term monitoring containment facility
of cap
Use restrictions and fong-term
Ay maintenance of on-site
Institutional Use restrictions Use restrictions and long-term | containment facllity, engineered
Controls Long-term cap maintenance of on-site channel and capped floodplain
maintenance containment facility areas

Lo




Dam Removal Alternatives Update on RI/FS Schedule

Hydrodynamic Model and Public Outreach
What Do We Need to do to Further * Public Meeting, Fall Z?DDT
- iled ti
E}’t:’,‘:;‘,‘;jf:?"am Remtoxal Sy E‘;Eévaﬁ‘iﬂ?ﬁg{?\?e? o T o T o L

. Eeaslgl‘l,l“ Study Report,
* Develop Hydrodynamic Model i

* Publi ing, E 2008
- Better understand system ublic Meeting, Early

i i - Ci tive Analysis of
hydrodynamics with dams removed e
« Support design of a stable river channel Proposed Plan

under a range of flow conditions

+ Evaluate effects of dam removal on
amics and floodplain
inundation under high-flow conditions

+ Estimate potentlaleﬁwdqn,ﬂmm E.

+ Release Proposed Plan to
Public, Early 2008

* Public Comment/Public
Meetings (60-d)

downstream of Manton * g%s_s)nnn to Comment

* Record of Decision,
Summer 2008
| Dran April 23, 2007

Draft Apel 23, 2007 ; i =

Feasibility Study Action Areas

* The Five Action Areas Being Evaluated in
the Feasibility Study Include

— Allendale and Lyman Mill Pond Sediment
— Allendale Floodpiain Soil

— Lyman Mill Floodplain Soil (including the
Oxbow) and Stream Sediment

— Source Area Soil
— Source Area Groundwater
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Oxbow Area Studies

* Key Questions:

- What are the functions and
values of the Oxbow habitat?

- Are the public and wildlife at
risk?

- How is EPA going to mana
risks at the bei.gv? &=

* Study Components:

- Wetland Study

- Risk Assessment

- Feasibility Study (FS) update

Drwft Aped 23, 2007

ACOE Oxbow Area Wetland Studies

* Review of Site History
* Wetland Delineation
* Plant Community Mapping

* Qualitative Wetlands Functions and Values
Assessment (Corps Highway Methodology)

Crafl Apl 23, 2007

Dxat Agei 23, 2007

et Aped 20, 2007




Functions and Values

* Groundwater Recharge/Discharge
* Floodflow Alteration

* Fish Habitat

* Sediment/Toxicant Retention

* Nutrient Removal

* Production Export

+ Wildlife Habitat

* Recreation

* Educational/Scientific Value
* Uniqueness/Heritage

Deaft Apdl 23, 2007

US EPA ARCHIVE DOCUMENT

Draft Aprl 23, 2007

| et Aprl 23, 2007

Wildlife Habitat Considerations

* Significant Size/Uniqueness

* Diverse Plant Communities

* Abundant Food Plants

* Nesting Habitatr(walerfo“d, songbirds)

* Numerous Snags and Habitat Logs
(most < 8" diameter) :

* Possible Vernal Pools

Possible Vernal Pools
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Conclusions

Oxbow Area Provides Significant Wildlife Habitat
*  Unique Area Along Lower Woonasquatucket
*  Significant Size

+  Diverse Plant Communities

+ Possible Vernal Pools

Dratt Aped 24, 2007

Oxbow Risk Assessment
Human Health

Are Toxic Contaminants Present?
+ Dioxin/furans, PCBs, pesticides, metals

Who is Exposed? How Often?
« Local residents and visitors
- Recreational activities (e.g., hiking)

* Assumed exposure uencies -
(maximum '}B%Fyr agdeqmraga 39 dyr)

How are People Exposed to
Contaminanis?

= Direct contact with wetland soil
during recreational activities

* Incidental ingestion ]

Orat Aged 29, 2007

Oxbow Risk
Assessment

Are the Public and Wildlife
at Risk?

* Addendum to Baseline
Risk Assessment

- Human Health

- Ecological

Dt Apell 23, 2067

Oxbow Risk Assessment
Human Health

How Toxic are the Chemicals?

+ Used EPA toxicity data to estimate
potential non-cancer and cancer health
effects at different exposure levels

- Non-cancer hmni Lu wnpumon of

estimated at the snte (hazam Indux)

- Gancer risk Is the increased probability of
getting cggoar i

Are there Potential Health Risks?

+ Incremental non-cancer hazards are
below EPA's risk range

* Dermal contact with wetland soil at the
Oxbow exceeds EPA’s cancer risk range
(maximum exposure only} : 1

+ Primary contributor to risk is dioxin

Trnh Ak 23, 2007 4 =
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Oxbow Risk Assessment
Ecological

Are Toxic Contaminants Present Where
Animals Live?

» Dioxin/furans, PCBs, pesticides, metals

What Animals Are Exposed? How Exposed?

* Floodplain invertebrates, amphibians, birds, and mammals

- Estimated daily exposure to chemicals in soil and food
+ Ongoing exposure to chemicals that bioaccumul

Oxbow Risk Assessment
Ecological

Are there Potential Ecological Risks?

. Floodrlain soil invertebrates may be at substantial
risk of harm based on comparison to conservative
benchmarks

- Exposure to dieldrin, lindane, DDE, DDD and zinc

- Other measures used in the baseline suggest less
potential risk

+ Mammal and bird populations that consume wor
and insects appear to be at substantial risk of

- Dioxin (2,3,7,8-TCDD) primary contributor to-
- Bioaccumulation hazard

+ Mammal populations that consume a b
of foods do not appear to be at risk

Dramt Apdl 23, 2007

Oxbow Risk Assessment
Ecological

How are Wildlife Exposed to Contaminants?
+ Direct contact with wetland soil P e
= Ingestion of biota (e.g., earthworms)
* Incidental ingestion of wetland soil
= Tissue residues (internal exposure)

How Toxic are the Chemicals?

. Site-sreoiﬂc data and EPA toxicity-referen
used to assess potential for chemicals to

- Comparison of analytical data to soil
- Comparison of estimated earthwor
to tissue benchmal

| Oraft April 23, 2007

Oxbow Risk Assessment
Conclusions

* Passive Recreational Visitors and
Worm-feeding Mammal and Bird
Populations Appear to be At Risk

- Primary contributor to risk is dioxin

* Risk Estimate Uncertainties
- Limited data available
- Potential sampling bias

- Selected exposures not evaluated
(e.g., plants, aquatic receptors)

- Exposure and habitat assumptions

» Overall Risk Estimates are ’
Conservative =

Draft April 23, 2007
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Oxbow FS Update

How is EPA Going to Manage Risks at the Oxbow?

2

* Conduct Feasibility Feasibility Study Process

- Develop remedial action Tl
objectives

- Identify potential
Aggllcwable or Relevant
an

- Develop remediation
goals

5 |dﬂnﬂf¥deanupareas
~ Identify and evaluate

J e et 20, 200

Oxbow FS Update
Remediation Goals

* No Applicable Federal or State Action Levels
* Preliminary Remediation Goals (PRGs)
- Range of risk values
- Specific exposure pathways and chemicals of concern
~ Protective of human health and the environment
* The Remediation Goal (RG) is the Risk-based PRG
Background; Whichever is Higher
— Based on background for dioxin, primary contribu

Oxbow FS Update
Remedial Action Objectives

Remedial Action Objectives are designed to:

» Describe what the remedy is expected to accomplish

* Protect human health and the environment

« Prevent or minimize exposure to and migration of contaminants

“Eliminate unacceptable risks tc

s Aprl 2, 2007

Oxbow FS Update
Cleanup Area

* Compare Site Data to ! e L3
Remediation Goals T 5

* Evaluate Area Topography, G
Vegetation, and Land Use il e

* Balance Ecological Risk- & O Gme

reduction Against Habitat
Loss

* Identify Areas and Volumes
for Cleanup ;
- 17.5 acres
- 35,000 cubic yards (cy)
- Excavation depth 1 ft |
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Oxbow FS Update
Screening Analysis

Six Potential Remedial Alternatives Were Identified:

* Alternative 1 No Further Action
- No active remediation

* Alternative 2 Monitored Natural Recovery
- Allow natural processes to address contamination and monitor progress

% Altarrwtlve 3 Enhanced Natural Racmly
- Apply thin-layer cover fo accelerate natural recovery

Alhamativo4ﬁxcavaﬂ n with Dis|

native 5
artial -
Excavation 3

Key Differences in
Action Area:

* Mass removal
* Focused excavation

Alternative 6
Limited
Excavation

Oxbow FS Update
Screening Analysis

Preliminary Remedial Alternatives were Evaluated
with Respect to Three Evaluation Criteria

- Effectiveness
- Short and long term effectiveness in providing protection of
human health and the envirenment

I enabY

construct, reliably o| rata
complate’ o i
« Cost
on various co
Dvall Apr 23, 2007

Oxbow FS Update
Screening Analysis - Results

Non-Removal Actions

(1) No Further | (2) Monitored Natural

(2) Enhanced Natural

Action Recovery (MNR) Recovery (ENR)
Effecti Not effecti Low Moderate
tability Routine Routine Routine
Cost $62K $1.2M $8M

Manitard Periodic i led

i and
e mfter severe event | S-year reviews (perpetuity)

Bcheduled monitoring and
S-year reviews (perpetuily)
Long-tarm manitaring of cover

Institutional
Controls None Future use restrictions

| van At 22, 2007

Recreational use rastrictions
Recreational use restrickons Futura usa restrictions
{e.g.. prevant excavation)

Long-term maintenance of
cover




Oxbow FS Update Oxbow FS Update
Screening Analysis -~ Results Screening Analysis - Results
Disposal or Treatment Options
On-site Thermal Off-site
‘ On-site CDF : & Disposal/Treatment
Removal Actions with Disposal or Treatment Effectiveness High High High
(5) Partial Excavation (6) Limited Excavation Implementability| Moderate to Difficult Moderate to Difficult Moderate to Difficult
(4) Excavation and Enhanced Natural and Monitored Natural Cost Low Moderate High
Recovery Recovery
e L itoring of - :
Effectiveness High Moderate to High Moderate Monitoring ong-term fo10iNg O | Monitoring during treatment None
Implementability Moderate Moderate Moderate Fulure use restictions
Cost $14M to $48M $13M to $34M $8M to $22M Institutional | Long-term maintenance of None None
e e Scheduled monitoring and pes Controls CDF (e.g., limit size of
Monitoring (:f""d'cs_"”"r‘:w"i:":s) 5-year reviews (perpetuity) gu?;:?urrﬁerag}lmnng‘::c; woody growth on top of
o Long-term monitoring of cover 2 D o CDF) —
Recreational use restrictions 4
Long-term and future use Recreational use restrictions '
o) Future use restrictions| restrictions to reduce human Long-term and future use
'"é::.'"ttr'o"l';ﬂ (e.g. prevent | exposure (e.g., resirict access, | restrictions to reduce human
excavation) prevent excavation) exposure (e.g., restrict access,
Long-term maintenance of cover prevent excavation)
Oratt Apri 23, 2007 L,

Groundwater
Iinvestigation

* Key Findings from Remedial :
Investigation o
— Localized volatile organic compound
(VOC) and dioxin contamination

— Groundwater from MW-05S has
Id'lgghgst concentrations of VOCs and
ioxin

~ Plume of VOC-contaminated
Edroundwater discharge to river near
W-055

_Update on Site Activities
£Groundwater Investigation

Aw
0w

MW-05S

R e

— Is contaminated groundwater an !

onﬂ.ofng source or migration ¥
pathway of dioxin to the river? 5% o0 1
* Groundwater Investigation ;
- Groundwater flow direction ‘.:i |
- Semi-permeable membrane device ‘s !
(SPMD) study ‘s |
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Vipor Detuasom Bamgior Reguits. PCE (90)
K Comammmen Gotet

Oraft April 23, 2007
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Groundwater Flow
Direction

]

* Water Level
Measurements

- 2 surface water locations
- 23 monitoring wells
- 14 piezometers

* Groundwater Flow

SPMD Study

* What is an SPMD?

- Semi-permeable membrane
device

- Low density polyethylene tubing
containing a thin film of a pure,
high-molecular weight lipid

* How are they Used?
- Mimic biological systems

- Measure bioavailable pollutants
that partition across the
membrane

Dwat Aprl 23, 2007

"
>

Direction
- Shallow groundwater
flow generally to south
- Elevated water table at -
MW-05S ’
g
Draft Apri 23, 2007 L=
: o
SPMD Study - Design °
pro1m "
* SPMDs Deployed at 6 Locations Y :
- 1 SPMD in groundwater at MW-05S §_°
- 5 SPMDs in river L
- Zone influenced by groundwater plume 5_‘
* Co-located Sediments Sampled sPbt R j““"°‘s
* Groundwater Sampled at MW-05S seup3m; ;
« Chemical Testing i El
* Estimated Concentrations in :b |
Surrounding Water Using SPMDs % = 1
i |
i 3
9 |
SFMBSIQ;" 1
~3 in deep E:‘ \
51
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- TCDD was sampled by the SPMD

SPMD Study - Measured
Groundwater Results
"B Tetrachioroethene (PCE) | =
e ® B Trichloroethene (TCE) ® 00
o s @ TCOD |5
S
50,000 il E
L e’ 8
§ 40,000 m 2500 =
£ 30000 o ' mé
St = 1500 3 I
3 L] Ll 1000 ﬁ
10,000 - o
0 T T v —+ 0
2001 2002 2003 2004 2004 2008
RIDEM Groundwater Objectivies Sampling Period
PCE = 150 uglL
H'rcz = 540ugl
= i
SPMD Study - Buried
Sediment SPNMD Resuilts
sPMDT- @
* Estimated Concentrations (pg/L) of
2,3,7,8-TCDD in Groundwater/ Pore »
water Based on SPMDs Buried in &
River Sediments: 3
- Lowest concentration in upstream somoz ()5S ermss
sediment (SPMD1) vl B 8
- Highest concentrations at SPMD2 and SPMDIT % /1
SPMD3, two locations expected to be Bl
most influenced by groundwater plume i |
- Concentrations decrease farther Biloin
downstream :I{ {
= |
5Puna-§;
e 1
@ .8
2 .
ra Al 23, 1,870 pgiL ] ° 3

SPMD Study - Measured ¥
Sediment Results Ny
* Concentrations of 2,3,7,8-TCDD el
g:eg!?) Measured in River o
diments: &
~ Lowest concentration in upstream ¢
sediment (SPMD1) s
: {-lightga mﬂt{mﬁ&ns in sediment sewoz @° I“"""’“
ocal n ndwater pll..lma
(SPMDZ and SEMDS) iy Y
- Concentrations decrease farther -
downstream % i
sand’ along river bank s!,h !
tL 1
g

SPMDED

e

@
e &

it Aph 23, 2007 S | s070pg:

SPMD Study - River Water
SPMD Results ¢
SPMD1@s . ®
* Estimated Concentrations (pg/L) :
of 2,3,7,8-TCDD in Surface Water °
Based on SPMDs Deployed in 4
the Water Column: *
- Concentrations in river were generally e
low, except at SPMD2 (one replicate) cevnzfie’s  MW-05S
- Trip blank contained low levels of :

TCDD, indicating high efficiency of i cxt* P

SPMDs for captﬁring contaminants soime e

- TCDD signal in river was not evident, !

consistent with significant dilution and g

rapid river flow g
ey

o S

-

o

smnsﬂ?r

ia

*
s I
Oraft Agell 13, L

Trip
18pal pipny L3 !
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SPMD Study
Conclusions P

* Potential Sources of TCDD Al

- Pore water associated with contaminated
sediment

- Contaminated groundwater flowing
through sediment BPMDZ .
* Contaminated Sediments Likely SPMD2 @
Not Primary Source 5PMD4 O

- Uniformly sandy characteristics of river
sedimer?

- Similar patterns in sediment and burled
SPMD data except at SPMD3
. E?(niangnalaid Ggoundwafa"r ‘js
ikely Ongo ource or Migration o
Pathway of TCDD to the River . c

® O

Sediment Buried
| ova ot 23, 2007 1l SEMD

to the River °

T 4.:{.-5::5 W

{4\%055

A

Response Actions Considered

« Institutional Controls
- Permits, use restrictions

* Non-removal Actions

* Removal Actions

* Dewatering

* Treatment

- Incineration, chemical
treatment

* Disposal
- On-site confinement
- On-site thermal
- Off-site disposal or
treatment

Drafl Aprd 23, 2007

Feasibility Study - New Information
Detailed Analysis of Alternatives

Retained Alternatives Were Evaluated
Against NCP Criteria

* Overall Protection of Human Health and the Environment

* Long-term Effectiveness and Permanence

Dvaft Aprl X3,

— Elimination, reduction, and/or control of site risks
Compliance with ARARs
— Ability to meet Federal, State, and/or Local ARARS

— Residual risk after completion of remedy
Reduction of Toxicity, Mobility and Volume Through Treatment
Short-term Effectiveness

— Effects to community, site workers, and/or environment during =
Implementability

— Technical and adminisirative feasibi

and avalahmwm of necessary Msggdbs‘g”mm

Cost
State Acceptance

— Issues and concerns of the regulatory agencies to
Community Acceptance '

- Publici e chaaTE o Be Ahaated bk
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Feasibility Study Action Areas

* The Five Action Areas Evaluated in the
Feasibility Study Include

— Allendale and Lyman Mill Pond Sediment
— Allendale Floodplain Soil

— Lyman Mill Floodplain Soil (including the Oxbaov
a#c? Stream Sedlrlla*lent ¢ " i

- Source Area Soil

— Source Area Groundwater

Draft Apil 23, 2007

Allendale and Lyman Mill Pond
Sediment Alternatives

Four of the Remedial
Alternatives were Retained
for Further Evaluation

+ Alternative 1 No Further Action
« Alternative 5 Isolation Capping

+ Alternative 7 Excavation and
Disposal or Treatment

* Alternative 9 Partial Excavation,
Isolation Capping and Disposal
or Treatment

| ovan Apri 13, 2007

Allendale and Lyman Mill Pond
Sediment Alternatives

* ALTERNATIVE 1 - NO FURTHER ACTION
- No active remediation
- Monitoring

+ Periodic monitoring to support five-year reviews

- Institutional Controls

Draft Apdl 23, 2007

+ RIDOH could maintain fishing advisory

Allendale and Lyman Mill Pond
Sediment Alternatives

* ALTERNATIVE 5 - ISOLATION CAPPING
- Place 2 ft thick sand cap over entire rond bottom using
shallow draft water-based equipmen
« 1 ft isolation layer overlain by 1 ft erosion control/habitat layer

* Top layer designed for 100-yr flood (cobble or coarse gravel at
upstream inlets)

+ 190,000 tons of cap material
- Monitoring
+ Design (water depth)

+ Construction quality control
(water quality monitoring,
post-cap confirmation)

+ Long-term (cap in 5
mtegflaedirgwr?w::ﬁgr:l%ymmw

- Institutional Controls

+ Land use controls (e.g. ﬁrﬂveni
restricted BMf&‘gﬂ‘ ties,
maintenance of cap)

Oraft Apri 23, 2007
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Allendale and Lyman Mill Pond
Sediment Alternatives

* ALTERNATIVE 7 - EXCAVATION AND DISPOSAL
OR TREATMENT
- Lower water levels and excavate sediment with chemical
concentrations above the RGs

* Maximum depth 4 ft, avg depth 2.1 ft Allendale
and 2.6 ft at fyman MlllrI e

« 150,000 cy removed
+ Post-excavation cap if RGs not achieved
- Dewatering (mechanical)

- Monltoring
+ Design {wdlmarilwes)

= Construction g ennlmlgvmﬁr

- Imtltutiunal Clmtrnb
* Land use controls brcDF@.

Oraft Apel 23, 2007

Allendale and Lyman Mill Pond
Sediment Alternatives
Alternative
(9) Partial
Excavation,
Criteria (1) No Further (5) Isolation (7) Excavation Isolation
Aeti Cannd and Disposal or Gapping, and
= Treatment Disposal or
Treatment
verall Protection of
uman Health and the Not effective Moderate High Maderate
nvironment ] L R =l
ompliance with ARARs High Maderate High High
“”glgfgaﬁ::;:"a““s Not effective Moderate  |Moderate to High|  Moderate
duction of Toxicity,
ohility, or Volume Not effective Mot effective Not effective Not effective
rough Treatment o '
hort-term Effectivenass High Low Low Low
X | o | Moderaleto | Moderatelo |
mplementability Routing Moderate Difficult Difficult
st $340K $23M $44M to $107M | $37M to $62M
mplementation Time Not applicable 12 months 18 months 18 months

Drah Aprd 33,2007

Allendale and Lyman Mill Pond
Sediment Alternatives

+ ALTERNATIVE 9 - PARTIAL EXCAVATION, ISOLATION
CAPPING, AND DISPOSAL OR TREATMEN
- Lower water levels, excavate top zllatwgmd areas, and
place 2 ft thick sand cap over eutlre pond
* 60,000 cy removed
« 190,000 tons cap material
- Dewatering (mechanical)
* 2to 3 acres for equipment and sediment stockpiles
- Monltorlng
Desinrl (water depth)
. LW-‘tel'm ca;; lnharitv. WMHW

- Inatltuuonnl Controls
» Land i
use conm (Ml .

(D Apel 23, 2007

Allendale Floodplain
Soil Alternatives

ey
¥
-

Two of the Remedial
Alternatives were Retained
for Further Evaluation

* Alternative 1 No Further
Action

« Alternative 5§ Excavation and
Disposal or Treatment
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Allendale Floodplain Soil Alternatives

* ALTERNATIVE 1 - NO FURTHER ACTION
- No active remediation
- Monllorlng
ﬁn“%m?ﬁm uncﬂun mﬂ
- Institutional Controls
* ICs not component of remady.

Drafl Agel 23, 7007

Allendale Floodplain Soil Alternatives
Detailed Analysis Results
Alternative
(5) Excavation and
Criteria L) 1%5::'1” Disposal or
Treatment
Overall Protection of
Human Health and the Not effective High
nvironment it
ompliance with ARARs High High
ong-tarm Effectiveness : i
24 Fariananss Nat effective High
eduction of Toxicity,
obility, or Velume through]  Not effective Not effective
reatment !
hort-term Effectiveness High
mplementability Routine
Cost S0K
mplementation Time Not applicable

Crat Apet 23, 2007

Allendale Floodplain
Soil Alternatives

+ ALTERNATIVE 5 - EXCAVATION AND y
DISPOSAL OR TREATMENT 74

B Exca\ratu%p‘lmnaraasum "
oodplain habitat, backfill with
claan material, and restore floodpla ln habitat / /

+ 3,700 cy removed /J
NE
&
*\‘

- Honltoring
¢

+ Design (floodplain survey)

» Construction quality control (air and noise
monitoring, post-excavation confirmation
aamnlim)

- Institutional Controls
. Nommmmupm

Deel g 23, 2007

Lyman Mill Floodplain Soil (Oxbow)
and Stream Sediment Alternati\ms

\ I
Four of the Remedial Alternatives .

were Retained for Further =
Evaluation e w,'f‘
+ Alternative 1 No Further Action { o forelatt] |
+ Alternative 3 Enhanced Natural =%, e - ,}'
Recovery A
« Alternative § Partial Excavation, o

Enhanced Natural Recovery, and | =
Disposal or Treatment — 2!

+ Alternative 6 Limited Excavation,
Monitored Natural Recovery, snd
Disposal or Treatment L
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Lyman Mill Floodplain Soil (Oxbow)
and Stream Sediment Alternatives

* ALTERNATIVE 1 — NO FURTHER ACTION
- No active remediation
- Monitoring
+ Periodic monitoring to support five-year reviews
- Institutional Controls
= ICs not component of remedy

Drafl Agel 23, 3007

Lyman Mill Floodplain Soil (Oxbow)
and Stream Sediment Alternatives

* ALTERNATIVE 5 - PARTIAL EXCAVATION,
ENHANCED NATURAL RECOVERY, AND
DISPOSAL OR TREATMENT i

- Excavate top 1 ft at targeted areas, backfill, | .~
place thin-layer cover over rnmalulng area, "
and restore habitat

« 23,000 cy removed
= 3,700 tons cover material
- Monitoring
+ Design (sediment/soil sampling)
- Construction quality control (air and nolse
monitoring, confirmation of cover placement) Y
i tg-monngﬂ ) ntegrity, sediment/soil _«.1?
- Institutional Controls
+ Land use controls (e

Orall Agel 2, 2007

Lyman Mill Floodplain Soil (Oxbow)
and Stream Sediment Alternatives

« ALTERNATIVE 3 - ENHANCED NATURAL
RECOVERY
- Place lhln—lamowr 3 inches thick) over entire
area using a d or spraying technique
- Apply during dormant season ="
= 10,800 tons of cover material
+ Consider water flow control structures
- Monitoring
 Design (sedimentsoil sampling)

Drwtt Apek 23, 2007

Lyman Mill Floodplain Soil (Oxbow)
and Stream Sediment Alternatives

* ALTERNATIVE 6 - LIMITED

EXCAVATION, MONITORED NATURAL a1
RECOVERY, AND DISPOSAL OR Y A7
TREATMENT A 21

- Excavate top 1 ftat ta areas,
backfill, and restore habitat

= 14,000 cy removed
- Monitoring
« Design (sediment/soil sampling) _
+ Construction guality control (air and noise
menitering, confirmation of backfill placement) ) | G
- Institutional Controls -
* Land use controls Se.'u..m

Denft Aged 13, 2007
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Lyman Mill Floodplain Soil (Oxbow)
and Stream Sediment Alternatives
Detailed Analysis Results

Alternative
(5) Partial Al
Criteria (1) No Further | (3) Enhanced [Excavation, ENR Emi’f:: !
Action Matural Recovery and Disposal or Disposal or
Treatmant Treatment
verall Protection of
uman Health and the Not effective Low Moderate Maderate
nvironment
ompliance with ARARS High High High High
ang-term Effectiveness .o oftective Moderate High Moderate to High
Not effective Not effective Nat effecti Not effecti
hort-term Effectiveness High Moderate Low Moderate
: " Maoderate to Moderate to
mplementability Routine Maoderate Difficult Difficult
ost $220K $4M $13 to 831M $8M to $20M
[impl ion Time Not applicabl 4 I 10 th 6 months

Source Area Soil Alternatives

* ALTERNATIVE 1 — NO FURTHER ACTION
- No active remediation
- Monitoring
+ Periodic monitering to suppart five-year reviews
- Institutional Controls
= ICs not component of remedy

Lva Aped 23, 2007

Source Area
Soil Alternatives

T apoumg

Three of the Remedial
Alternatives were Retained
for Further Evaluation

= Alternative 1 No Further Action

« Alternative 2 Upgrade and
Maintain Existing Caps and :
Parking Lots : #

= Alternative 3 Convert to RCRA
Caps and Maintain

Source Area Soil Alternatives

* ALTERNATIVE 2 - UPGRADE AND MAINTAIN
EXISTING CAPS AND PARKING LOTS
- Upgrade existing soil covers
+ Remove existing vegetation
+ |Import sand/gravel soil and regrade to 3% slope
+ Cover with topsoll and hydro-seed
- Upgrade parking lot areas
+ Place asphalt sealant over entire parking lot areas
- Ho?l'liwﬂng
+ Construction quality control (air and no
X Lﬂﬂc han'n (@P hhmr)

| st Apen 23, 2007
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Source Area Soil Alternatives

* ALTERNATIVE 3 - CONVERT TO RCRA CAPS
AND MAINTAIN
- Convert existing soil covers and
parking lots to RCRA cover system
g

’ %mm _ Phgltmlln pwed_ama

Groundwater £
Alternatives *
Five of the Remedial

Alternatives were Retained

for Further Evaluation

+ Alternative 1 No Further Action
=« Alternative 2 Excavate/Dewater

Alternative 3a raulic * BE
CDﬂlalfﬂﬂBﬂmer [] ¥

- Alternative 4 Passive Reactive
Barrier (Biowall)

= Alternative 5 In-situ Chemical k
Oxidation 3 .

v Agid 23, 2001

Source Area Soil Alternatives
Detailed Analysis Results

Alternative
{2) Upgrade and
s (1)No Further | Maintain Existing | (R Gonvertte
Action Caps a::t:'lrkmq and Maintain
[Overall Protection of Human .
Health and the Environment Modgrate High Heh  f
Compliance with ARARs High High High |
Long-term Effectiveness and |
Permanence Low High High
Reduction of Toxicity, Mobility, or Effact E : i
Nolume through Treatment Nat E Mot E Nat Effeclive
{Bhort-term Effectiveness High Maoderate
mj tabill Routine i Routine
0sl $150K
{mplementation Time Not applicabl 6 months
Dt Aget 23, 2007

| D=t At 23, 2007

Groundwater Alternatives

= ALTERNATIVE 1 - NO FURTHER ACTION
- No active remediation
- Monitoring

+ Periodic monitoring to suj five-year reviews
(conducted in corUuncthr? pw?lrrtn source area soil)

- Institutional Controls
+ ICs not component of remedy
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| oeatt Apet 12, 2007

Groundwater Alternatives

* ALTERNATIVE 2 -
EXCAVATE/DEWATER
- Focused excavation to ~4 ft at
VOCMon:In impacted area -
. A p?sﬂdnmoﬁ 3,400 cy removed and g
- Dewatering
+ Approximately 40,000 gal extracted
groundwater tr m&é discharged
B lﬂonliorlng
+ Design (soil borings and analysis)
. Cnnst'uuﬁun guulw mmml (Hraml

Groundwater Alternatives

= ALTERNATIVE 4 - PASSIVE REACTIVE
BARRIER (BIOWALL)
- Excavate soil and install biowall alon

impacted area to prevent migration
contaminants in groundwater to river

* Biowall comprised of plant material,
compast, and coarse sand or river rock

* 30 ft deep, 3 ft thick, 230 ft long ;
+ 300 cy soil disposed off-site s
+ Install groundwater monitoring wells <

- Monltorlng

« Design (feasibility testing) -
comtmdian qunmy control (air and nuaaemﬁ“ )

ng tarm (g]wndm monitoring)
- Institutional Controls
+ Land use controls (e.g., maintenance:

i

Dxat Apd 23, 2007

Groundwater Alternatives

*» ALTERNATIVE 3a - HYDRAULIC
CONTAINMENT BARRIER
- Install steel sheet piling conmlaﬁaiy around

impacted area under B
lot to prevent groundwater flow g mdnﬂ

ﬁppmlm&hly&ﬁfbﬂdﬂp&ﬁd&ﬁﬁft
Phoesudaoammpmammr
infiltration
< Install piezometers
5 Mon&orlrlg
Cum‘lrucﬂanguﬂlymkolhrrm
noise monitoring)
. Longhrm{Gdeﬁma}
- Institutional Controls

+ Land use controls (e.g., maintena .q?
barier and surtace caven

Deafl Aped 73, 3007

Groundwater Alternatives

« ALTERNATIVE 5 — IN-SITU CHEMICAL
OXIDATION
- Inject ide using Cool-Ox™
é’ﬂow.fﬁaug?oﬁ'«?ﬁmr":t zgpachd :raa in
rook Village parking lot

+ Treated area 60 ft by 160 ft and 12 ft deep;
injections at 5 ft intervals

Chemncal destruction of VOCs, effective oxidation
of dioxin also demanstrated (Lundy, 2005)
- Monitoring
- Construction (noise rrnonltoﬂng)
= Long term
to wpport yr revbewa)
- Institutional Gnrm'ols

Drnft Aprd 12, 2007
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Groundwater Alternatives
Detailed Analysis Results

Next Steps - RI/FS Schedule
and Public Outreach

Altemative
Critoria [3a) Hydraulic| (4) Passive |(5) In-situ
U] I:,ZE::“" (2) Excavatel | ¢ qpaj t| Reactive |Chemical
Barrier Barrier Oxidation
Overall Protection of
Human Health and Low High Moderate Moderate High
Eha Environment
o il Low High High High | Moderate
| ong-term
ctiveness and Low High Moderate Moderate Moderate
ermanence
eduction of
m%im.r? +O | Not Effective Low | NotEffective | Moderate | High
Treatment
Shortterm High Moderate | Moderate | Moderate High
mplementabili Routine Moderat Moderate Maderate Routine
Cost $0 $2.2M $1.9M $1.8M
gﬂﬁeinm“"lat‘“" Not applicable| 18 months 18 months 18 months
s e = i

* Public Meeting, Fall 2007
~ Detailed Evaluation of Dam
| Alternatives

Removal
Model

and

. il
Earty 2005 Y Report
* Public Meeting, Early 2008

of
W to
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ACOE Oxbow Area Wetland
Studies

* Review of Site History
¢ Wetland Delineation
* Plant Community Mapping

* Qualitative Wetlands Functions and
Values Assessment (Corps Highway
Methodology)

Dwmh Apell 23, go07

Dval Ageil 23, T00T

Site History

1894 USGS Topo 1939 USGS Topo

Oealt Apel 23, 2007
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Areas Filled Since 1939

Cralt Apri 23, 2067

Methods - Wetland Delineation

¢« ACOE 3-parameter approach
— soils
— vegetation
- hydrology
* Distinct Topographical Boundary in Most
Areas

Drah Apedl 24, 2007

Methods- Plant Community
Mapping and Vegetation Studies

 Aerial Photo Interpretation

(2003 black and white stereo imagery)
* Field Verification of Community Maps
* Plant Community Composition

~ Meander Surveys

- Plot Studies

- Limited data for spring flora

Denit Aprll 23, POOT

Methods
Wetland Functions and Values

e ACOE Highway Methodology
e Qualitative Wildlife Habitat Evaluation

Diratt apeil 23, 7007
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Drafl Apdil 23, 2007

Problem Areas

« Disturbed or Atypical
Soils

— Northern Boundary &
Upland “Islands”

e Wetland Line in
Problem Areas is
Conservative
(vegetation based)

Dirah Aprl 28, 2007

Drut gl 23, 2007

Wetland Plant Communities

* Forested
— Red Maple
— White Oak
— Northern Arrowood
- Highbush Blueberry
— Winterberry
~ Glossy Buckthorn

Dt Aprid 72, 007 7
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Wetland Plant Communities

* Forested/Shrub
- Red Maple
— Northern Arrowood
- Highbush Blueberry
— Winterberry
- Red Osier Dogwood
— Glossy Buckthomn
— Cinnamon Fern
— Royal Fern

Coaht April 23, 2007

Wetland Plant Communities

* Emergent
— Purple Loosestrife
— Swamp Loosestrife
— Swamp Rose
— Smartweeds
— Morning Glory
— Arrowhead

Dirmh Apei 33, 3047 i

Invasives

* Oriental Knotweed
» Oriental Bittersweet
* Purple Loosestrife
¢ Glossy Buckthorn

* Tree of Heaven
Bush Honeysuckle
Phragmites
Japanese Barberry
* Garlic Mustard

Crah Apel 23, o07

Possible Vernal Pools

Dran Apes 28, 2097
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Functions and Values

Groundwater Recharge/Discharge
Floodflow Alteration

Fish Habitat

Sediment/Toxicant Retention
Nutrient Removal

Production Export

Wildlife Habitat

Recreation

Educational/Scientific Value
Uniqueness/Heritage

Ovatt Apeil 23, 2007

Floodflow Alteration

Draft Apeil 23. 2007

Fish Habitat

Dral Ageil 23, 3007

Wildlife Habitat Considerations

« Significant Size/Uniqueness

e Diverse Plant Communities

* Abundant Food Plants

* Nesting Habitat (waterfowl, songbirds)

* Numerous Snags and Habitat Logs
(most < 8" diameter)

* Possible Vernal Pools

Dormtt April 23, 2007 20
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Recreation

* Some Trails Present

* Evidence of Fishing

Off Road Vehicles Use

No Hunting Permitted in Johnston

Access to Emergent & Shrub Wetlands
Very Limited by Soft Soils

Coral Aprll 23, 2007

Conclusions

Oxbow Area Provides Significant Wildlife Habitat
¢ Unique Area Along Lower Woonasquatucket
« Significant Size

» Diverse Plant Communities

= Possible Vernal Pools

Crvah April 23, 2007 n
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