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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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Update on Dam Removal Alternatives

+ Screening Analysis of Dam Removal Alternatives
« Hydrodynamic Model

Presentation Overview

* Update 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
* Feasibility Study — New
Information

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
- S{hmnﬁ;!rr_l‘!z Dam Removal, Partial Excavation, Isolation Cap
= Alternatives were Evaluated Against Thre
-E




Dam Removal Alternatives
Screening Analysis

« ALTERNATIVE 10 - DAM REMOVAL AND
ISOLATION CAPPING
- Divert surface water, place multl-layer 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 munhnrlng}
- Institutional Controls

+ Land use controls (e g., Igesvent excavation,
restricted access for uti long-term
maintenance of cap)

Draft Apri 23, 2007

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 7 A7

+ 60,000 cy removed

+ Water body: small pond areas,
angmeereg river chP:nnel

+ Five disposal/treatment aptions
- Monitoring

+ Lon term (sediment monitoring, periodic fish.
onng, cap and/or CDF lﬂ‘fghlity}

- Instltuﬁoaal Controls
+ Land use controls (e.g
restricted access

long-term rminmmme of mpm}ﬁ}_ :

Draft Apd 23, 2007

| Cratt Aped 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, rip-rap plmd In
areas of high flows

+ Four disposal/treatment options
- Monitoring

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

- Institutional Contmls

* Land use controls for CDF
(e.g., long-term maln&anamufeaﬁ :

Dam Removal Alternatives
Screening Analysis
Dam Removal Alternatives
= : (12) Partial Excavation,
"2! . r!") st or T and Isolation Capping, and
g ¥ Disposal or Treatment
Effectiveness Low High High
Impl itability | Not imp table Moderate to Difficult Maderate to Difficult
Cost Not applicable $49M to $145M $34M to $76M
Scheduled monitoring S e
and 5-year reviews Periodic monitoring
Monitoring (perpetuity) (support 5-yr reviews) Scheduled monitoring and
| Long-term monitoring of on-site | S-year reviews (perpetuity)
Long-term monitoring containment facility
of cap
Use restrictions and fong-term
: . maintenance of on-site
Institutional li“ mlsmwms Us""::isr:':::‘fr"‘::gﬂg"s%f”“ containment facilty, enginesred
h nd d i
Controls ::igr-w:nn:n:p containment facility U ;:2? TR
o a—




Dam Removal Alternatives
Hydrodynamic Model

What Do We Need to do to Further
Evaluate the Dam Removal
Alternatives?

* Develop Hydrodynamic Model

- Better understand system
hydrodynamics with dams removed e
+ Support design of a stable river channel g
under a range of flow conditions ‘
« Evaluate effects of dam removal on
hydrodynamics and floodplain
inundation under high-flow 3
+ Estimate potential effect
downstream of Manton

Draft Ape 23, 2007

,‘Bmw

Update on RI/FS Schedule
and Public Outreach

* Public Meeting, Fall 2007

— Detailed Evaluation of Dam
Removal Alternatives and | owertaon || sesuny anane || ooy ermsston o]

Maodel
* Feasibility Study Report,
Early 20%%' i

* Public Meeting, Early 2008

— Comparative Analysis of
Alternatives and Preview to
Proposed Plan

+ Release Proposed Plan to
Public, Early 2008

* Public Comment/Public
Meetings (60-d)

* Response to Comment
(90-d)

* Record of Decision, ¢
Sormer 2008 - o5

| Dran Apei 23, 2007

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

Draft Apri 23, 2007




Oxbow Area Studies

* Key Questions:

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

- Are the public and wildlife at
risk?

- Howis EPA to mana
risks at the é;o! o 5

* Study Cmponents.
- Wetland Study
- Risk Assessment g
- Feasibility Study (FS) update |
Draht Aped 23, 2007 Al "

Exafl Agrd 23, 2007

ACOE Oxbow Area Wetland Studies

* Review of Site History

* Wetland Delineation

* Plant Community Mapping
* Qualitative Wetlands Functions and \

Draft Apel 23, 2007

O gt 2, 207




Functions and Values Wildlife Habitat Considerations
* Groundwater Recharge/Discharge : . . Slgnlﬁcant Size[Uniqueness- o Frag -
" Flondlon e - fapbeatt * Diverse Plant Communities oo LTI
* Fish Habitat r
* Abundant Fo‘od.PIants

* Sediment/Toxicant Retention
* Nutrient Removal
* Production Export
* Wildlife Habitat

* Nesting Habitat (waterfowl, songbirds)

Possible Vernal Pools

Draft Apri 23, 2007 = —




Conclusions

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

+  Diverse Plant Communities

+ Possible Vernal Pools

Dratt apel 23, 2007

Oxbow Risk
Assessment

Are the Public and Wildlife
at Risk?

* Addendum to Baseline
Risk Assessment

- Human Health
- Ecological

Dt Al 73, 3007

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 frequencies -
(maximum %Odfyr and average 39 d/yr)

How are People Exposed to
Contaminants?

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

= N I
e
estimated at the site (hazard index)

- Gancer risk Is the increased probability of
qemngcggoar i

Are there Potential Health Risks?

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




Oxbow Risk Assessment
Ecological

Are Toxic Contaminants Present Where
Animals Live?

» Dioxin/furans, PCBs, pesticides, metals

What Animals Are Exposed? How Exposed? - 1
* Floodplain invertebrates, amphibians, birds, and

Oxbow Risk Assessment
Ecological

Are there Potential Ecological Risks?

. Flood1pla|n 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 cons
and msects appear to be at subsianﬁal

- Bmaoaumdaﬁan hazard

+ Mammal populations 1
of foods d%o :p\gtipp&?

Oraft Apri 23, 2007 : -

Oxbow Risk Assessment
Ecological

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

How Toxic are the Chemicals?

2 Si!e-s&eolﬂc data and EPA Wﬁiﬂ

| Dvatt Apri 2, 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 mumpﬂens-

* Overall Risk Estimates are
Conservative

Deaft Apei 23, 2007 i e =







Oxbow FS Update

Six Potential Remedial Alternatives Were I
* Alternative 1 No Further Action

Oxbow FS Update
Screening Analysis

Preliminary Remedial Alternatives were Evalua
with Respect to Three Evaluation Criteria

Oxbow FS Update
Screening Analysis - Results
Non-Removal Actions ;
{1) No Further | (2) Monitored Natural (3) Enhanced Natural
Action Recovery (MNR) Recovery (ENR)
Effectiveness Not effective Low Moderate
Implementability Routine Raoutine Routing
Cost $62K $1.2M $8M
: g A0n " Seheduled manitoring and
Monitoring | Periodic d moniloring 80d | 6.year reviews (perpetuity)
after severe event | S-year reviews (perpetuity) Corg oo e of
Recreational use restrictions
Recreational use restrictions | Future use restrictions
ln;ﬁommﬂ Hons Future use restrictions {e.g., prevent excavation)
(e.9.. preven e Long-term maintenance of
cover ¥




Oxbow FS Update
Screening Analysis -~ Results

Removal Actions with Disposal or Treatment

(5) Partial Excavation (6) Limited Excavation
(4) Excavation and Enhanced Natural and Monitored Natural
Recovery Recovery
Effectiveness High Moderate to High Moderate
Implementability Moderate Moderate Moderate
Cost $14M to $48M $13M to $34M $8M to $22M
Periodi e Scheduled monitoring and chedaled e
Monitoring |, su;';m"s_";";‘:w"i:":‘) 5-year reviews (perpetuity) Scheduled monitoring and

S-year reviews tuit
Long-term monitoring of cover 2 ipemetity)
Recreational use restrictions

Long-term and future use

Institutional Future use restrictions| restrictions to reduce human

Recreational use restrictions

a Long-term and future use
Controls {e.g., pra'vem exposure (e.g., restrict access restrictions to reduce human
excavation) prevent excavation) exposure (€.9., restrict access,
Long-term maintenance of cover prevent excavation)
Oraft April 23, 2007

_Update on Site Activities
¢Groundwater Investigation

Oxbow FS Update
Screening Analysis - Results

Disposal or Treatment Options
On-site Thermal Off-site
On-site CDF T + Disposal/Treatment
Effectiveness High High High
|iImplementability| Moderate to Difficult Moderate to Difficult Moderate to Difficult

Cost Low Moderate High

Monitoring Lnng-tennctm:;ni(oring of | Monitoring during treatment None
Future use restrictions

Institutional Long-term maintenance of None None
CDF (e.g., limit size of
Controls woody growth on top of

CDF)

1
¥ o
Groundwater i
investigation 3
L]
* Key Findings from Remedial :
Investigation °
— Localized volatile organic compound ,;
(VOC) and dioxin contamination ¥
— Groundwater from MW-058 has A
highest concentrations of VOCs and ©  MW-05S
dioxin i°
~ Plume of VOC-contaminated ».
Edroundwater discharge to river near =
W-055 o

3

— Is contaminated groundwater an
ongoing source or migration
pathway of dioxin to the river?

* Groundwater Investigation
- Groundwater flow direction

- Semi-permeable membrane device
(SPMD) study

TR
L
i

g
L
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Vopor Dtunson Sampior Resuits. PCE o0t) o

T i s
Gt Aprd 23, 2007 :




Groundwater Flow .
Direction

* Water Level
Measurements
- 2 surface water locations
- 23 monitoring wells
- 14 piezometers
* Groundwater Flow
Direction
- Shallow groundwater
flow generally to south
- Elevated water table at
MW-05S

DraR Aprl 23, 2007

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

hitp. I\www.est-lab.comVspimd.php

Dwat Aprl 23, 2007

SPMD Study - Design

* SPMDs Deployed at 6 Locations
- 1 SPMD in groundwater at MW-05S
- 5 SPMDs in river
- Zone influenced by groundwater plume
* Co-located Sediments Sampled
* Groundwater Sampled at MW-05S
* Chemical Testing

« Estimated Concentrations in
Surrounding Water Using SPMDs

~3 in deep
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Sediment SPMD Results

« Estimated Concentrations (pﬁ!L) of

H
SPMD Study - Measured SPMD Study - Measured i
Groundwater Results Sediment Results Ny
- |1
i B Trcaoroemone (o8 | 0 * Concentrations of 2,7.8.TCDD Rkl
® | eTCDD Al g/g) Measured in iver .
ooy M Fmen .j
L ~ Lowest concentration in upstream !
s = sediment (SPMD1) s
== MW-055
é 40,000 - E;gﬂhtgdw in sediment SPMD2 .3 J-'l
m | - (SPMD2 and S Magjm Sige pxis sruos OF
2 30,000 e n spmu.t i
20,000 m T dovmstmam i
. ® u 1000 g Sediments were consistently - -
10,000 = Sﬂﬂd ilﬂr@ﬁwm &! .
2001 2002 2003 2004 2004 2005 bl sPMDED B i
?LD::IE::;MNth]-ﬂIvh: Sampling Period l . ;‘a _ii
MTCE- e 2007 = 5,070 pg! L] (|
z i 7 '
SPMD Study - Buried ¢ SPMD Study - River Water e

SPMD Resuits

* Estimated Concentrations (pg/L)

" ""

2,3,7,8-TCDD in Groundwater/ Pore . of 2,3,7,8-TCDD in Surface Water ;
g_antar SB::iad m:s SPMDs Buried in 5 5\“\?\? gen ?:PI;ADS Deployed in b
iver ments: ¥ e Water Column: '
- TCDD was sampled by the SPMD - Concentrations in river were generally ’;-
- Lowest concentration in upstream semoz(” ) Im'”“ low, except at SPMD2 (one replicate) souca@pl3 MW-055
sediment (SPMD1) snodCR & - JnHank oo ko bkt ot
A I I fﬁmﬂw L3
5 H hest mwmw at SF'MD2 and SPM ;‘5 l. SPMDa for c&pﬂ.lﬁng contaminants srum§ AI
moat Inﬂuenoecl by groundwater plume_ Z i - TCDD signal in river was not evrdant !
- Concentrations decrease farther 2 WSITTIN m&?ﬂﬂﬁ gnificant dilution and £
downstream : ;E: %’ _
R a ® a
& i !
EPMDS - | |
e ‘:
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SPMD Study e
Conclusions P

SPMD1: - | ®

* Potential Sources of TCDD i
to the River

- Pore water associated with contaminated
sediment

- Contaminated groundwater flowing
through sediment SPMDZ .

« Contaminated Sediments Likely SPMD2 @
Not Primary Source sPMDL G

- Uniformly sandy characteristics of river
sed:merﬁ’ o

- Similar patterns in sediment and buried
SPMD data except at SPMD3
« Contaminated Greundwafsn‘g

Likely Ongoing Source or M.
Pathway of TCDD to the River

[

KJW«OSS

A
|
|

SPMDED *

£ fownsy “‘i},a_t-t-‘—'&“if.n ST

i ® O f,
| oot gt 23, 2007 | Sediment Buri . :
Response Actions Considered
* Institutional Controls ; Rotary kin incheraor

- 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

e |—|_-u~mun-n 1—{&-*-:—-¢¢u--n-u.|

Retained Alternatives Were Evaluated
Against NCP Criteria

* Overall Protection of Human Health and the Environment
— Elimination, reduction, and/or control of site risks
* Compliance with ARARs
— Ability to meet Federal, State, and/or Local ARARS
* Long-term Effectiveness and Permanence
— Residual risk after completion of remedy
* Reduction of Toxicity, Mobility and Volume Through Treatment
* Short-term Effectiveness

— Effects to site workers, and/o
community, S andlor environment during
* Implementability
- Technical and administrative Mudhupw)
undmla'gaw mrymm services
* Cost

Wlmmmhhm

Dt Agrl 10,




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 Oxbow)
am"Stream Sedl:%ent ¢ " i

— Source Area Soil
— Source Area Groundwater

Drah Apil 23, 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
+ RIDOH could maintain fishing advisory

| ovan g 22, 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
e e
isolation Capping an
or Tre;atme‘n%P £

Dran Apr 23, 2007

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) ey
+ 190,000 tons of cap material i .= -
- Monitoring
+ Design (water depth)




Allendale and Lyman Mill Pond
Sediment Alternatives

* ALTERNATIVE 7 - EXCAVATION AND DISPOSAL

OR TREATMENT
- Lower water levels and excavate sediment with chomlcal
concentrations above the RGs -
* Mok e § E 2% ol i AN
i

« 150,000 cy removed

« Post-excavation cap if RGs not achieved
- Dewatering (mechanical)

* 2to 3 acres for equipment and sediment st
- Monitoring
* Design (sediment cores)

Allendale and Lyman Mill Pond
Sediment Alternatives
Alternative
E[9} Parl::[
xcavation,
Criteria (1) Ne Further | (5) Isolation {7) Exgavation Isolation
&t g and Disposal or Gapping, and
il Treatment Disposal or
Treatment
verall Protection of
uman Health and the Not effective Moderate High Maderate
nvironment . =
ompliance with ARARs| High | Moderate High _High
ong-lerm Effectiveness| ., .ractive Moderate  |Moderate to High|  Moderate
Nat effective Not effective Not effective Not effective
rough Trealment . ! r
hort-term Effectivenass High Low Low Low
> h = Moderate to Moderate to |
mplementability Routing Moderate Difficult Difficult
st $340K $2IM $44M to $107M | $37M to $62M
mplementation Time Not applicable 12 months 18 months 18 months

Cruit Aprd 23, 2007 h ;. 3 =

Allendale and Lyman Mill Pond
Sediment Alternatives

* ALTERNATIVE 9 - PARTIAL EXCAVATION ISOLATION
CAPPING, AND DISPOSAL OR TREATMENT
- Lower water levels, emvatotopznattﬂuohdm.m
place 2 ft thick sand cap over entire pond :
* 60,000 cy removed
+ 190,000 tons cap material
- Dewatering (mechanical)
* 2to 3 acres for equipment and seulrluﬂtstdc;kpﬂes
- Honilorlng
* Design (water depth)

Drah Apell 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

(HILE
I'I;'II'.
P m;




Allendale Floodplm

(1) No Further (5) Excavation and |
Action

Disposal or
Treatment

Not effective

|ty |
Not effective

Not effective

High

Routing

LS
Not applicable

Lyman Mill Floodplain Soil (¢

and Stmm Sediment

Four of the mmedlnl y

d for Further




Lyman Mill Floodplain Soil (Oxbow)
and Stream Sediment Alternatives

* ALTERNATIVE 1 — NO FURTHER ACTION
- No active remediation
. Monltol'lng
- Institutional COntmls TRERN |
= ICs not component of remedy >

Dot Agel 23, 2007 ) : L

Lyman Mill Floodplain Soil (Oxbow)
and Stream Sediment Alternatives

* ALTERNATIVE 5 - PARTIAL EXCAVATIDN.
ENHANCED NATURAL REGOVERY ND
DISPOSAL OR TREATMEN

- Excavate top 1 ft at uruetod areas, backfill,
place thi r cover over mmalning area,
and restore habitat

* 23,000 cy removed
= 3,700 tons cover material
- Honitorlng

Lyman Mill Floodplain Soil (Oxbow)
and Stream Sediment Alternatives

« ALTERNATIVE 3 - ENHANCED NATURAL
RECOVERY
- Place thin- Slnchnﬂll:l()monﬁn
area whg%ﬂc&& praying technique
+ 10,600 tons of ewarnahﬂn!
- Monitoring

Lyman Mill Floodplain Soil (Oxbow)
and Stream Sediment Alternatives

* ALTERNATIVE 6 - LIMITED
EXCAVATION, MONITORED NATURAL

RECOVERY, AND DISPOSAL OR y
TREATMENT i i
- Excavate top 1 ft at ta d areas, '

backfill, and restore ha




Lyman Mill Floodplain Soil (Oxbow)
and Stream Sediment Alternatives

Alternative
(%) Partial Excavation
Criteria (1) No Further | (3) Enhanced [Excavation, ENR] "™, 0"
Action Natural Recovery and Disposal or Disposal or
Treatment Traktiméat
verall Pratection of
Nol effeclive Low Moderate Maderate
High High High High
Not effective Moderate High Moderate to High
Not effective Not effective Not affect Not effecti
hort-term Effectiveness High Moderate Low Moderate
mplementability Routine Moderate b e Mgm L7
05t $220K $4M $13 to 831M $8M to $20M

mplementation Time | Not applicable 4 months 10 menths 6 months
P —————

Source Area Soil Alternatives

* ALTERNATIVE 1 - NO FURTHER ACTION
- No active remediation
- Monitoring
« Pericdic monitoring to support five-year reviews
- Institutional Controls
» ICs not component of remedy

Source Area £
Soil Alternatives F

Three of the Remedial
Alternatives were Retained [
for Further Evaluation [

Almmvei NOFUIMAM

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
- Upgrads parklna Iotamn




12) Upgrade and i
B (1)No Further | Maintain Existing | (R Gonvertie |
Agction Caps and Parking | and Maintain |
{Overall Protection of Human
Health and the Environment i i
[Compliance vith ARARs Figh Figh
Long-term Effectiveness and
[Permanence ik L
'Reduction of Toxiclty, Mobillty, or 3
satadbig i Not Effective Not Effective Not Effective
Effectiveness High Maderal
1 Routing

$4M




Groundwater Alternatives

* ALTERNATIVE 2 -
EXCAVATE/DEWATER

- Focused excavation to ~4 ft at
VOC/dioxin impacted area

- Approximately 3,400 cy removed and SR
drngosadoﬁ—uﬂn ad 2

- ring
. dimately 40,000 gal extracted
m ol Bl Gdl roed
- Monitoring

Dral Aped 72, 2007

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,
compost, and coarse sand or river rock

* 30 ftdeep, 3 ft thick, 230 ft long
* 300 cy soil disposed off-site

e = |
--‘— II.

| Ceatt A 73, 2007

Groundwater Alternatives

+ ALTERNATIVE 3a - HYDRAULIC
CONTAINMENT BARRIER

- Irnztall steel sheet illgg cumllately around
mpacted area under Brool r
lot to prevent groundwater ﬂwhgm
« Approximately 60 fest deep and 600 ft _§-

circumference
+ Place surface cover to prevent we
infilrati prevent water
« Install piezometers

Groundwater Alternatives

« ALTERNATIVE 5 - IN-SITU CHEMICAL
OXIDATION
- Inject roxide using Cool-Ox™
Egoaml:?ougnmmd;ahru:t gtghpactod :raa in
rook Village parking lot
+ Treated area 60 ft by 180 ft and 12 ft deep;
injections at 5 ft intervals
+ Chemical destruction of VOCs; effective oxidation
of dioxin also demanstrated (Lundy, 2005)

- Monitoring
= Long term (periodic monitoring

to support 5-yr reviews)




Criteria (1) No Further
Action
Low
Low
Low High Moderate Moderate Moderate
Mot Effective Low Mot Effective Maoderate High
High Moderate Moderate Moderate High
Routine Moderate Moderate Moderate Routine
$0 $2.2M $1.9M $1.8M §1.2M
Not applicable| 18 th 18 th 18m 12 th




ACOE Oxbow Area Wetland
Studies

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

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

Dorn April 23, 2007 1

Deah Ageil 23, 007

Site History

1894 USGS Topo 1929 USGS Topo

Creaft Apell 23, 2007

1939 Aerial Photo




Areas Filled Since 1939

Cralt Apri 23, 2067

Methods - Wetland Delineation

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

Dirsh Apel 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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Problem Areas

« Disturbed or Atypical
Soils

— Northern Boundary &
Upland “Islands”

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

Dirah Aprl 28, 2007

Denit Apel 23, 2007

Wetland Plant Communities

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

Dt Aprid 72, 007 7




Wetland Plant Communities

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

Coaft 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

Orah Apel 28, go07

Possible Vernal Pools

Oran Apel 28, 2097




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




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

Cvah April 23, 2007
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