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Site Map 



   

Site and Surrounding Area
Site and Surrounding Area
 
•	 Source Area 
▫	 BBrook Vill  k Village andd
 

Centredale Manor 

apartment complexes 


•	 Woonasquatucket River 
▫ Recognized within the larger 


Blackstone River drainage

as one of the 14 American
as one of the 14 American 
Heritage Rivers 
▫ Focus of urban revitalization 


and watershed restoration
 
▫	 Dams, prone to flooding 

•	 Oxbow 
U d l 	  

d

▫	 Undevelopedd woods 
▫	 27 acre high value forested 


wetland
 



Facility History 

•Chemical manufacturing 
activities: 1943-1970sactivities: 1943 1970s 

•Drum recyclingDrum recycling 
activities: 1952- 1970s 

•Potential buried waste 
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Environmental Actions
Environmental Actions
 
1800s Textile mills and dams constructed 

1940s–1970s1940s 1970s Chemical manufacturing and drum recycling activitiesChemical manufacturing and drum recycling activities 

1965 Hexachlorophene manufactured 

1972 Fire destroys most property structures 

19  19821977, 1982 B  k Vill  d C  t  d  l  M  t  tBrook Village and Centredale Manor apartments 
constructed 

1982 RIDEM directed off-site disposal of ~400 drums and 
6,000 cubic yards of contaminated soil 6,000 cubic yards of contaminated soil 

1996 Dioxin detected in fish from Woonasquatucket River 

1999–2010 Short-term cleanup actions 

20002000 B  f  d  l  S  f  d  Sit  Becomes a federal Superfund Site 

1996–2005 Studies to characterize nature and extent of contamination 

2005-2011 Additional studies and feasibility study with cleanup 
optionsoptions 
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Four Short-Term Cleanups 
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First Short-Term Cleanup Term Cleanup
 First Short
 
1999-2000
 

• Construction of 2 
interim soil caps in 
areas prone to 
flooding 

• Installation of 
fencing to restrictfencing to restrict 

access along 

Allendale Pond
Allendale Pond 
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SSecond Sh  d Short-TTerm Cleanup
t Cl 
  
2001-2003
 

• Reconstruction of 
breached Allendale Dambreached Allendale Dam 

• Restoration to pre-1991 
pond levels 

• Excavation of 
contaminated floodplain 


il f id l
soil from residentitial 

properties along 

Allendale and Lyyman 

Mill ponds & off-site 

disposal
 

Breached Dam 

Restored Allendale Dam 



 

t  t      

  

10 

Thi d Sh T  Cl  Third Short-Term Cleanup 
2003-2004 

• Installing soil and 
stone aggregate cap 
in Source Area’s 
former tailraceformer tailrace 

• Reconstruction of
Reconstruction of 

stormwater 
discharge structure 
at head of drainage 
channel 
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Fourth Short-Term 

Cleanup:2009Cleanup:2009-2010
2010 

•• Focused on discharge of Focused on discharge of 
contaminated 
ggroundwater into river 

• Excavation of soil from 
Brook Village parking lot 
& contaminated soil 
disposed off-site 

•• Installed capInstalled cap withwith 
impermeable liner 
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Remedial Investigation 
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Remedial Investigation 

Purpose: 

• To better understand site contamination
 

•• Collect information needed to identify any Collect information needed to identify any 


potential human health & ecological risks
 

• Used to make decisions regarding the 


l

 l 

i
long-term cleanup off a site 
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Remedial Investigation Conclusions
 

•	 Control measures taken at Source Area 

• S di  t  i d dSediment resuspension and downsttream 
transport primary movement of 
contaminantscontaminants 

•	 Site contamination enters and builds up 
in food chainin food chain 

•	 Eating fish over long-term primary 
concern and direct contact with sediment concern and direct contact with sediment 
or soil present long-term risks 
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What was Found in Source Area Soil
 

•	 Di i  PCB  VOC SVOC ti idDioxin, PCBs, VOCs, SVOCs, pesticides 
and metals above environmental 
standardsstandards 

•	 Contaminant levels generally decrease 
with depth, with only localizedwith depth, with only localized 
contamination at depths greater than 5 
feet 

•	 Majority of contaminated soils located in 
paved or capped areas 

•	 Buried waste 
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WhWhat was FF ound in GG roundwaterd i d 

•	 Source Area contamination above federal 
standards at 25 out of 37 monitoring wells 

••	 TCE and PCE most common contaminantsTCE and PCE most common contaminants 
detected 

• Dioxin in ggroundwater under Brook Villageg
 
parking lot where it discharges into river
 

•	 Likely discharges no longer present after 2009 
sh thort-term clleanup actition 

•	 Surface water levels for most contaminants 

comparable with background levels
comparable with background levels 
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What Was Found in Floodplain Soil
 
• 2010 Oxbow investigation 

confirmed widespread 
contamination with highest levels contamination with highest levels 

in areas previously identified
 

• Wetland below Allendale dam has 
been a sediment depositional area 

• Lower contaminant levels outside 
areas prone to flooding 
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WhWhatt was FF ound id in SS edi dimentt and Fid Fishh
 

•	 Contamination levels highest in top 1- 2 ft of pond 
sediment 

••	 Contaminant levels decrease in downstreamContaminant levels decrease in downstream 
direction 

• Entire sediment footprint for both popo nds havet ootp 
elevated dioxin levels, some other chemicals are 
similar to background 

•	 Fi h d th ildlif h l d l lFish and other wildlife have elevated levels off 
dioxin, PCBs and other contaminants 
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All d l  S di  Di i  C i i
Allendale Sediment Dioxin Contamination
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Lyman Mill Sediment Dioxin Contamination
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Risk Assessments 
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Conceptual Site Model
 Conceptual Site Model
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Human Receptors and Exposure Pathways
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S ASite Exposure Assumptions 
Eating contaminated fish
Eating contaminated fish 


Direct contact with contaminated sediment:
 
▫ Direct skin contact or accidental ingestionDirect skin contact or accidental ingestion 

Assumed exposure frequencies 
• Eatingg fish 350 dayys a yyear for 30 yyears: 

o 14 grams per day (adult) 

o 9.3 grams per day (older child) 

o 4.7 grams per dd ay (( young child)hild) 

• Direct sediment contact for 30 years: 
o 100 milligrams per day (adult)o 100 milligrams per day (adult) 

o 200 milligrams per day (child) 

o wade and swim 4 days a week from June to August 
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How Toxic are Site Contaminants
 

Used EPA toxicity data to estimate 
potential non-cancer and cancer health 
effffects 

• Non-cancer hazard is comparison 
of llf allowablble exposure tt o amountt off 
exposure estimated at the site 

C i k i  th d 
• Cancer risk is the ii ncreased 
probability of getting cancer 
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P 	  i  l H  l h Ri  kPotential Health Risks 
Allendale PondAllendale Pond 

•	 Eating contaminated fish may pose 5 in 1,000 chance of 
causing cancer and may pose non-cancer health effects 30 
times greater than acceptable level of 1 for residents along river 
and visiting recreational anglers. 

•	 Having direct skin contact with or accidently ingesting 
contaminated sediment may pose a 2 in 10,000 chance of 
causing cancer for residents along rivercausing cancer for residents along river. 

Lyman Mill Pond 
•	 Eating contaminated fish may pose 6 in 1,000 chance of 

i d  h lth  ff  t 30  causing cancer and may pose non-cancer health effects 30 
times greater than acceptable level of 1 for residents along river 
and visiting recreational anglers. 

•	 Having direct skin contact with or accidently ingesting Having direct skin contact with or accidently ingesting 
contaminated sediment may pose 3 in 10,000 chance of 
causing cancer for residents along river. 
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Ecological Receptors and Exposure 
Ecological Receptors and Exposure 
Pathways 
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THREATS TO THE ENVIRONMENT
 THREATS TO THE ENVIRONMENT
 
• Birds and other wildlife that forage 

for food in:for food in: 
▫	 Allendale Pond aquatic and wetland 

habitats (1,000 times above 
accepptable level)) 
▫	 Oxbow Area aquatic habitat in 

between Allendale Pond and Lyman 
Mill Pond (100 times above 
acceptable level)acceptable level) 
▫	 Lyman Mill Pond wetland habitats 

(100 times above acceptable level) 
••	 A high-level of exposure to site A high level of exposure to site 

contaminants and a significantly 
reduced egg hatchability was 
measured in tree swallow 
populations in Allendale and Lyman 
Mill Ponds. 
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Feasibility Study 
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Feasibility Study 

Purpose: 

• Develops cleanup alternatives to address 

thhe idid entifiedd riskks and exceeddances of
ifi i d f 
environmental standards 

• Achieves site cleanup objectives 
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Feasibility Study
Feasibility Study
 
Develop Cleanup 

Objectives 
Identify State & 

Federal Laws 

Develop Cleanup 
Goals 

Identify 
Cleanup Areas 

Identify & Screen Technologies 
and Alternatives 

Screened Out 
Retain or 

Screen 
Out 

Retained 

Exclude from 
Further Analysis Detailed Analysis 

Complete 
Feasibility Study 
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Cleanup ObjectivesCleanup Objectives 

What the cleanup is expected to accomplish:
What the cleanup is expected to accomplish:
 

Eliminate unacceptable risks to human health 
d h iand the environment 

Comply with environmental reggulations
p y  

Minimize short-term impacts and optimize 

long-term benefits for wildlife
long term benefits for wildlife
 

Minimize potential downstream migration of 
i d di fl d l i ilcontaminated sediment or floodplain soil
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Cleanup Action 
Areas 
1. Source Area Soil 
2. Groundwater 
3. Allendale Pond and 

Lyman Mill Pond 
Sediment 

4. Allendale Floodplain 
Soil 
L  Mill St5. Lyman Mill Stream 
Sediment and 
Floodplain Soil 
(including Oxbow 
Area) 
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Site Cleanup Levels 

• The  Cleanup Level is  based on either: 
▫▫ Federal or State RegulationsFederal or State Regulations 
▫ Site-Specific Calculated Risks 
▫ BackgroundBackground 

• If several standards exist for the same 
contaminant then the most stringgent one 
is used 

• However, EPA cannot cleanup below 

background levels
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Cleanup Level Examples
Cleanup Level Examples
 
Area Contaminant Level Basis 

Source Area Soil Dioxin 
PCBs 

1 part per billion 
1 part per million 

Federal Regulation 
PCBs 1 part per million 

Groundwater in 
Source Area 

Dioxin 
PCE and TCE 

0.03 parts per trillion 
5 parts per billion 

Federal Regulation 

Sediment Dioxin 
PCBs 

14.7 parts per trillion 
0.21 parts per million 

Background 

Floodplain Soil Dioxin 35 parts per trillion Ecological Risk 

Fish Targetg
Dioxin 2.2 parts per trillion 
PCBs 0.076 parts per million 
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General Cleanup Approaches General Cleanup Approaches 
Cleanup Area #1 

Source Area Soil 
I.	 Take no action 
II. Upgrade or reconstruct existing caps 
 Active cleanup $20+ million (will be 

uppdated in Feasibilityy Stud yy 
addendum) 

 Active cleanupp to take under 1 yyear 
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Cl  A h T kCleanup Approach Taken 
Cleanupp  Area #2 

Groundwater 

•Nearly 2,300 tons of soil shipped off-site to Canada
 

•2.5 ft thick cap installed --including a geomembrane
 

•Two groundwater monitoring wells installed & tested
 

•Parking lot and landscaping restored 

•Approximate cost $2.7 millionApproximate cost $2.7 million 

•Long-term monitoring will occur 
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G  l Cl 	  hGeneral Cleanup AApproaches
 
Cleanupp Areas #3-5
 

I.	 Take no action 
II.	 Cap or cover contaminated soil and 

sediment in place 
III.	 Excavate and dispose of contaminated 

soil & sediment 

 Possible combination of II & III 

 Replacement of dams ith smaller eirs also Replacement of dams with smaller weirs also 
considered 
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Disposal and Treatment Options
 

• Upland Confined Disposal Facility 

• Nearshore Confined Disposal Facility
 

• On-Site Incineration
 

Off Si  Di l/T
• Off-Site Disposal/Treatment 
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AllAllenddalle an d L d Lyman Mill Sedi diment
Mill S t 
Cleanupp Area ((Cleanupp  Area #3)) 

• Excavation areas from 16 – 40 acres and 
volumesvolumes  from 56 000 from 56 ,000 - 160,000 cubic yards 160 000 cubic yards 

• Cap with partial excavation 
•• Loss of open water of up to 23 acres if dams are Loss of open water of up to 23 acres if dams are 

removed 
• Cleanupps with Confined Dispposal Facilityy 

disposal options $35 -65 million 
• Cleanups with treatment/off-site disposal are 

$65 - $120 million 
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Floodplain SoilFloodplain Soil 
(Cleanup Areas #4 & 5) 
• Oxbow cleanup approaches being updated in 

Feasibility Study Addendum 
• 20+ acres and 40,000+ cubic yard of contaminated  

soil and sediment 
• Excavation areas from 1/3/3 to 2 /3 of Oxbow//Lyman
/3 y 

Mill and all of Allendale areas, thin soil cover over 
remainder in Oxbow 

• Cleanupps with uppland or near-shore Confined 
Disposal Facilities $11 -18 million 

• Each cleanup approach with treatment/off-site 
dispposal about twice the cost of usingg Confined 
Disposal Facilities 
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Review Process 

• Contaminated Sediment Technical 

Advisory Group Review 2004, 2010
 

•• Dialogue Group MeetingsDialogue Group Meetings
 

• National Remedyy Review Board 2010
 

▫ Stakeholder input to Review Board 
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Next Stepps
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In the Meantime…
 

DON’T 

• Don’t Eat Fish, Eels, 

Turtles, other Wildlife 

or Plants
or Plants; 

• Don’t Swim or Wade; 

• Don't Dig into River 

Banks.
Banks. 



 

45 

Use the River Wisely
 Use the River Wisely
 
DO: 
• Walk run  or bike along the river;Walk, run, or bike along the river; 

• Paddle a canoe or kayak on the 

river;; 

• Wash thoroughly after any contact 

with the river water or sediment. 
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Questions & Answers 
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