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SITE DESCRIPTION 


The Centredale Manor Restoration Project site ("the site") consists of an area ofcontaminated fill on parts ofboth the 
Centredale Manor and Brook Village apartment complex properties in North Providence, Rhode Island (Providence 
County) (See Figures I and 2 in Attachment A ofthis document). The Centredale Manor property comprises 4.7 acres 
and is designated by the Town of North Providence Tax Assessor's Office as Plat 14, Lot 250 [11; 12]. The Brook 
Village property comprises 4.3 acres and is designated as Plat 14, Lot 200 [12]. The site is bordered by Route 44 (Smith 
Street) to the north, a small wooded area and an unpaved perennial drainage channel (alternately referred to as the 
drainage channel or former tail race in references) to the east, a wooded wetland area to the south, and the 
Woonasquatucket River to the west [3, Volume I, p. 19, Volume II, p. 25]. 

The site comprises an area ofcontaminated fill where the dioxin congener2,3, 7 ,8-tetrachlorodibenzo-p-dioxin (TCOD) 
and other hazardous substances have been disposed ofor have come to be located on land now occupied by the Brook 
Village and Centredale Manor apartment complexes in North Providence, Rhode Island (see Figure 3 in Attachment 
A of this document) [12]. From at least 1921 to 1940, the site was used for textile manufacturing by the Centredale 
Worsted Mill and then the Olneyville Wool Combing Company [6, p. 0002; 45, p. 002]. It is currently unknown what 
type of activities occurred at the site between 1940 and 1943. Between 1943 and 1971, the site was used by two 
companies, the Atlantic Chemical Company/Metro-Atlantic, Inc. for chemical manufacturing, and New England 
Container Company, Inc. for drum recycling [6, p. 00031. Aerial photographs taken during the 1960s and 1970s show 
areas of uncovered, outdoor drum storage in the central area of the site, along with disturbed areas in the southern 
portion of the site [46 - 51]. On-site observations of the disturbed areas indicate that they comprise areas offill 
containing glass, concrete, paint, and other wastes [3, Volume II, pp. 27 - 29]. Sanborn Fire Insurance Rate maps 
compiled in 1956 and 1965 depict areas of drum (barrel) storage and drum (barrel) cleaning bordering the former tail 
race (now the drainage channel) in the southern portion ofthe site [45, pp. 004,005]. There is no additional infonnation 
regarding the activities conducted by these finns on the site, including information regarding waste disposal practices. 

During the early 1970s, the mill buildings which housed the former textile and chemical companies on the site were 
demolished [36, p. 2]. The fate of the demolition debris is unknown. The Brook Village apartment building was 
constructed sometime between 1976 and 1979 on Lot 200 at the northern end of the site, and the Centredale Manor 
apartment building was constructed in 1982 on Lot 250 at the southern end of the site [11; 12; 36, p. 2; 50; 51]. 

In 1977, representatives ofthe State ofRhode Island Department ofHealth, Division ofAir Pollution Control responded 
to complaints of fumes at the site which resulted in the discovery ofa number of abandoned drums (greater than 50) 
[58; 59]. In the early 1980s, additional abandoned drums were identified at the site by Rhode Island Department of 
Environmental Management (RI DEM) Division ofAir and Hazardous Waste Management personnel [52, p. 0001; 55, 
p.OOOI]. One drum apparently contained polychlorinated biphenyls (PCBs), while some drums may have contained 
an acid or caustic material (based on the presence of poly liners), solvents, and ink wastes [52, p. 0001; 55, pp. 0002
0005]. Subsequently, a Notice of Violation was issued to the property owners for violations of the State Hazardous 
Waste Management Act [60]. In February 1982, approximately 300 drums were removed under the supervision ofRI 
DEM [55, p. 0001; 73, pp. 1 of2, 2 of2]. 

The Woonasquatucket River borders the site to the west, and a drainage channel borders the site to the east [3, Volume 
II, pp. 25, 26]. The drainage channel was formerly a channel (consistingofa head and tail race), which extended north 
ofRoute 44, that diverted water for use at the Centredale Worsted Mill (38, pp. 26, 27; 45, pp. 004, 0051. The drainage 
channel is now blocked off to the north of Route 44 [38, p. 26]. The drainage channel currently receives storm water 
runoff via a head wall at its northern end, via overland flow from the eastern half of the site, and via a drainage pipe 
from the roof of the Centredale Manor building [3, pp. 27, 36]. The storm water discharged to the drainage channel at 
the head wall is collected from catch basins located along Route 44 north and east ofthe site [3, Volume II, pp. 23, 35, 
36]. The western half of the site generally slopes towards the Woonasquatucket River, while the eastern half slopes 
towards the drainage channel [3, Volume II, pp. 25, 26]. The site includes portions ofthe Woonasquatucket River 10
year floodplain [34]. A low-lying area located in the western-central portion of the site has been documented to flood 
during periods of high water from the Woonasquatucket River [3, Volume II, pp. 23, 25]. Surface water runoff from 
the site enters the W oonasquatucket River and drainage channel at numerous points along the western and eastern edges 
of Lot 200 and Lot 250 [3, Volume II, pp. 25, 26, 32, 33; 12]. 
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Contaminated Fill 

The Contaminated Fill source (Source I) at the site is located on a peninsula bounded by 11 shallow soil samples with 
Route 44 to the north, the Woonasquatucket River to the west, the drainage channel to the east, and extending 
approximately 135 feet south ofthe southernmost parking area to the south [7, pp. 1 of4,3 of4; 18]. The Contaminated 
Fill source comprises an area ofcontaminated fill (an estimated 219,869 square feet) where TCDD has been disposed 
of or has come to be located on parts of Plat 14, Lot 200 and Lot 250 (see Figure 3 in Attachment A of this document) 
[7, pp. 1 of4,3 of4; 12]. Historical infonnation indicates that fonner mill and drum recycling activities took place in 
portions ofthe area ofcontaminated fill. The source ofthe hazardous substances present in the Contaminated Fill source 
is unknown, but is likely due to the largely unregulated use, storage, and disposal of hazardous substances on the site 
from at least 1921 until 1977. 

On 16 and 17 February 1999, Response Engineering and Analytical Contractor (REAC) personnel collected shallow 
soil samples from the Contaminated Fill source from Lot 200 and Lot 250 [61, pp. 1,2,4, Sections 3.2, 3.2.4J. The 
shallow soil samples were submitted to a private laboratory for dioxinffuran analysis by EPA Method 8290 (including 
the congener TCDD) [84, p. 01; 85, p. 01; 86, p. 01; 87, p. 01]. The data were validated according to EPA Region I 
Tier III requirements [84, p. 01; 85, p. 01; 86, p. 01; 87, p. 01]. In the Contaminated Fill source, TCDD was detected 
at concentrations up to 115.82 parts per billion (ppb) [85, p. 15]. Additional analytical results from previous sampling 
events indicated the presence of volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs) 
including hexachloroxanthene (HCX), pesticides, PCBs, and inorganic elements in sediment and source samples 
collected on or around Lot 200 and Lot 250 [40, pp. 9-12]. However, for the purposes of this package, only TCDD 
analytical results will be used and evaluated. 

iv 

Centredale Manor Restoration Project 13 October 1999 



HRS DOCUMENTATION RECORD-REVIEW COVER SHEET 


Name of Site: Centredale Manor Restoration Project 

Contact Persons 

Site Investigation: 
Roy F. Weston, Inc. (WESTON*)! 
Superfund Technical Assessment and 
Response Team (START) 

(781) 229-6430 

(Mr. Sean P. Kennedy and Mr. Joseph Schmidl, P.G.) 

Documentation Record: 
EPA Region I (617) 918-1436 
(Ms. Nancy Smith) 

Pathways. Components. or Threats Not Evaluated 

The ground water pathway has not been evaluated due to lack ofactual contamination targets or nearby potential targets 
which results in a relatively low pathway score. Although releases to ground water may have occurred as a result of 
poor containment of the source area. the nearest private drinking water well is located approximately 0.12 miles from 
the site and the nearest public drinking water well is located approximately 0.8 miles from the site [40, p. 12]. Both of 
the above-mentioned wells were sampled by START on 15 January 1999 and were analyzed for TCDD by EPA Method 
1613B [3, Volume II, p. II; 64, p. 001]. Results did not indicate the presence ofTCDD [64, p. 008]. The resulting 
ground water pathway score would not contribute significantly to the overall site score; therefore, the ground water 
pathway has not been scored in the documentation record. 

The air pathway has not been evaluated due to the lack of sufficient data to document an observed release to air from 
the source on the site. There is historical evidence which documents the release of "smoke" from a leaking drum 
containing a 70% sulfuric acid solution [54]. However, the drum was removed from the site in 1982; therefore, the 
source was not evaluated [54 -57; 60, pp. 0023, 0024]. There are no analytical data available which document that an 
observed release to the air pathway has occurred from the source. The resulting air pathway score would not contribute 
significantly to the overall site score; therefore, the air pathway has not been scored in the documentation record. 

A number of hazardous substances, in addition to TCDD, have been detected in the Contaminated Fill source and the 
Woonasquatucket River and drainage channel sediments. These substances include VOCs, SVOCs, pesticides, PCBs, 
and inorganic elements [62, pp. 8 - 11, 15,22]. However, only TCDD is evaluated in this package in order to simplify 
the Hazard Ranking System (HRS) evaluation [2, p. B-18]. 
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HRS DOCUMENTATION RECORD 

Name of Site: Centredale Manor Restoration Project 

EPA Region: I (New England) 


Street Address of Site: 2072 and 2074 Smith Street (Route 44) 


County and State: Providence County, Rhode Island 


General Location in the State: North-central portion of the State 


Topographic Map: Providence, RI - Mass. U.S. Geological Survey. 1957. 


Latitude': N 41 0 51' 27.6" 

, Latitude and Longitude values measured from the center of the site. 

[5] 

Air Pathway 
Ground Water Pathway 
Soil Exposure Pathway 
Surface Water Pathway 

HRS SITE SCORE 

NE = Not evaluated 

Centredale Manor Restoration Project 

Date Prepared: 13 October 1999 

Longitude': W 71 0 29' 14.1" 

NE 
NE 
100.00 
100.00 

70.71 

13 October 1999 



WORKSHEET FOR COMPUTING HRS SITE SCORE 


S S1 

1. Ground Water Migration Pathway Score (Ssw) NE NE 

2a. Surface Water OverlandIFlood Migration Component 
(from Table 4-1, line 30) 

100.00 10,000.00 

2b. Ground Water to Surface Water Migration Component 
(from Table 4-25, line 28) 

NE NE 

2c. Surface Water Migration Pathway Score (Ssw) 
Enter the larger of lines 2a and 2b as the pathway score. 

100.00 10,000.00 

3. Soil Exposure Pathway Score (S.) 
(from Table 5-1, line 22) 

100.00 10,000.00 

4. Air Migration Pathway Score (S.) NE NE 

5. Total of S 2 + S 2 + S 2 + S 2 gw IW S a. 20,000.00 

6. HRS Site Score Divide the value on line 5 
by 4 and take the square root 

70.71 
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TABLE 4-1 

SURFACE WATER OVERLANDIFLOOD MIGRATION COMPONENT SCORESHEET 


Factor Categories and Factors 

DRINKING WATER THREAT 

Likelihood of Release 

1. 	 Observed Release 
2. 	 Potential to Release by 

Overland Flow 
2a. Containment (Overland Flow) 
2b. Runoff 
2c. Distance to Surface Water 
2d. Potential to Release by 

Overland Flow [lines 2a x (2b + 2c)] 
3. 	 Potential to Release by Flood 

3a. Containment (Flood) 
3b. Flood Frequency 
3c. 	 Potential to Release by Flood (lines 3a x 3b) 

4. 	 Potential to Release 
(lines 2d + 3c, subject to a maximum value of 500) 

5. 	 Likelihood of Release 
(greater of lines I and 4) 

Waste Characteristics 

6. 	 ToxicitylPersistence 
7. 	 Hazardous Waste Quantity 
8. 	 Waste Characteristics Factor Category Value 

Targets 

9. 	 Nearest Intake 
10. 	 Population 

lOa. Level I Concentrations 
lOb. Level II Concentrations 
lOc. Potential Contamination 
10d. Population (lines lOa + lOb + IOc) 

11. 	 Resources 
12. 	 Targets (lines 9 + 10d + 11) 

Drinking Water Threat Score 

13. 	 Drinking Water Threat Score 
[(lines 5 x 8 x 12).;- 82,500] 
[(550 x 32 x 5) .;- 82,500] 

Maximum Value Value Assigned 

550 	 550 

10 	 NE 
25 	 NE 
25 	 NE 

500 	 NE 

10 NE 
50 NE 

500 NE 

500 	 NE 

550 	 550 

a 10,000 
a 100 

100 32 

50 	 0 

b 0 
b 0 
b 0 
b 0 
5 5 
b ~ 

100 	 1.07 
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TABLE 4-1 
SURFACE WATER OVERLANDIFLOOD MIGRAnON COMPONENT SCORESHEET (Continued) 

Factor Categories and Factors 	 Maximum Value Value Assigned 

HUMAN FOOD CHAIN THREAT 

Likelihood of Release 

14. 	 Likelihood of Release (same value as line 5) 550 550 

Waste Characteristics 

15. 	 ToxicitylPersistencelBioaccumulation a 5x 109 

16. 	 Hazardous Waste Quantity a 100 
17. 	 Waste Characteristics 

Factor Category Value 1,000 180 

Targets 

18. 	 Food Chain Individual 50 45 
19. 	 Population 

19a. Level I Concentrations b NE 
19b. Level II Concentrations b 0.03 
19c. Potential Human Food 
Chain Contamination b 0.0003006 


19d. Population (lines 19a + 19b + 19c) b 0.0303006 

20. 	 Targets (lines 18 + 19d) b 45.0303006 

Human Food Chain Threat Score 

21. 	 Human Food Chain Threat Score 
[(lines 14 x 17 x 20) + 82,500] 100 54.04 
[(550 x 180 x 45.0303006) + 82,500J 
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TABLE 4-1 
SURFACE WATER OVERLANDIFLOOD MIGRATION COMPONENT SCORESHEET (Concluded) 

Factor Categories and Factors Maximum Value Value Assigned 

ENVIRONMENTAL THREAT 

Likelihood of Release 

22. Likelihood of Release (same value as line 5) 550 550 

Waste Characteristics 

23. 
24. 
25. 

Ecosystem ToxicitylPersistencelBioaccumu!ation 
Hazardous Waste Quantity 
Waste Characteristics Factor Category Value 

a 
a 

1,000 

5xlO9 

100 
180 

Targets 

26. 

27. 

Sensitive Environments 
26a. Level I Concentrations 
26b. Level II Concentrations 
26c. Potential Contamination 
26d. Sensitive Environments (lines 26a + 26b + 26c) 
Targets (value from line 26d) 

b 
b 
b 
b 
b 

0 
55 

0.251 
55.251 

55.251 

Environmental Threat Score 

28. Environmental Threat Score 
[(lines 22 x 25 x 27) + 82,500} 
[(550 x 180 x 55.251) + 82,500] 

60 60 

SURFACE WATER OVERLANDIFLOOD MIGRATION COMPONENT SCORE FOR A WATERSHED 

29. 	 Watershed Scorec 

(lines 13 + 21 + 28) 100 100 

SURFACE WATER OVERLANDIFLOOD MIGRATION COMPONENT SCORE 

30. 	 Component Score (Sof)~ 
(highest score from line 29 for all watersheds evaluated, 
subject to a maximum value of 100) 100 

"Maximum value applies to Waste Characteristics Category. 

bMaximum value not applicable. 

COo not round to the nearest integer. 

NE = Not evaluated. 


Centredale Manor Restoration Project 5 	 13 October 1999 



TABLE 5-1 

SOIL EXPOSURE COMPONENT SCORESHEET 


Factor Categories and Factors 	 Maximum Value Value Assigned 

RESIDENT POPULATION THREAT 

Likelihood of Exposure 

I. 	 Likelihood of Exposure 550 550 

Waste Characteristics 

2. 	 Toxicity a 10,000 
3. 	 Hazardous Waste Quantity a 10 
4. 	 Waste Characteristics Factor Category Value 100 il 

Targets 

5. 	 Resident Individual 50 50 
6. 	 Resident Population 

6a. Level I Concentrations b 2,580 
6b. Level II Concentrations b NE 
6c. Resident Population (lines 6a + 6b) b 2,580 

7. 	 Workers 15 5 
8. 	 Resources 5 0 
9. 	 Terrestrial Sensitive Environments c 0 
10. 	 Targets (lines 5 + 6c + 7 + 8 + 9) b 2,635 

Residential Population Threat Score 

11. 	 Residential Population Threat 
(lines 1 x 4 x 10) b 2.609x 107 
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TABLE 5-1 

SOIL EXPOSURE COMPONENT SCORESHEET (Concluded) 


Factor Categories and Factors Maximum Value Value Assigned 

NEARBY POPULATION THREAT 

Likelihood of Exposure 

12. Attractiveness/Accessibility 100 75 
13. Area of Contamination 100 20 
14. Likelihood of Exposure 550 

Waste Characteristics 

15. Toxicity 	 a 10,000 
16. Hazardous Waste Quantity 	 a 10 
17. Waste Characteristics Factor Category Value 100 

18. Nearby Individual 1 o 
19. Population Within 1 Mile b NE 
20. Targets (lines 18 + 19) b Q 

Nearby Population Threat Score 

21. 	 Nearby Population Threat 
(lines 14 x 17 x 20) b Q 

SOIL EXPOSURE COMPONENT SCORE 

22. 	 Soil Exposure Pathway Scored (S,) 
[(lines 11 + 21) + 82,500] 100 
[(2.609 x 107 + 0) + 82,500] 

IMaximum value applies to Waste Characteristics Category. 
bMaximum value not applicable. 
"No specific maximum value applies to factor. However, pathway score based solely on terrestrial sensitive 
environments is limited to a maximum of 60. 
dOO not round to the nearest integer. 
NE = Not evaluated. 

Centredale Manor Restoration Project 7 	 13 October 1999 



NOTES TO THE READER 

All reference citations used to document the HRS score will follow the following conventions: 

Reference 42 = Reference No. 42 (all references cited by number) 
Attachment A = Attachment A 
Appendix A = Appendix A 
Figure I =Figure I 
Table I = Table I 
Plate I = Plate I 
p. = single page 

pp. = multiple pages (pp. 2-5, 9 or pp. A-I to A-I 0) 

n.u , = next reference 

For example: 

"Source No. I is located in thesouthem portion ofthe site at a topographic high (Reference 4, Plate 3; 5, pp. 15-21,23)," 
means that the information presented is documented in Reference No.4 on Plate 3 and Reference No. 5 on pages 15 
through 21 and page 23. 

Referenced text has been either quoted or paraphrased for clarity. 
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SD-Characterization and Containment 
Source No.: I 

SOURCE DESCRIPTION 
2.2 Source Characterization 

Number of the source: I 

Name and description of the source: Contaminated Fill (Contaminated Soil) 

The Contaminated Fill source is located on portions ofthe properties identified as Plat 14, Lot 200 and Lot 250 [7; 12J. 
Source 1 comprises an area of contaminated soil where TCDD has been disposed of or has come to be located (see 
Figure 3 in Attachment A of this document). 

On 16 and 17 February 1999, REAC personnel collected 222 shallow soil samples [not including quality 
assurance/quality control (QAlQC) samples] from the site and from the floodplain downstream of the site [61, pp. I, 
2, 4, Sections 3.2, 3.2.4]. Sampling activities were conducted in accordance with the EPA Region I, EPA 
Environmental Response Team (ERT), RI DEM, and the Centredale Manor Management Action Committee approved 
Task Work Plan, dated 5 February 1999 and approved 10 February 1999 [61, pp. 1,2, Section 3.2; 91, pp. 1,2]. The 
shallow soil samples were submitted to a private laboratory for dioxinlfuran analysis by EPA Method 8290 [84, p. 0 I; 
85, p. 01; 86, p. 01; 87, p. 01]. The data were validated according to EPA Region I Tier III requirements [84, p. 01; 85, 
p. 01; 86, p. 01; 87, p. 01]. 

For the purposes of this evaluation, 11 shallow soil samples were selected which defme the extent ofthe Contaminated 
Fill source. Among the II selected shallow soil samples, TCDD was detected at a maximum concentration of 115.82 
ppb in the contaminated fill, in shallow soil sample CMS-060 [85, p. 15]. Concentrations ofTCDD were greater than 
or equal to the background shallow soil sample's sample quantitation limit (SQL) value in all II ofthe aforementioned 
shallow soil samples collected from Source I at the site [84, pp. 14, 15; 85, pp. 14, 15, 16; 86, p. 16; 87, pp. IS, 19J. 
Using Geographic Information System (GIS) and ArcView software, the area within the boundaries delineated by the 
II shallow soil sample locations is an estimated 219,869 square feet [7, p. I of 4]. Based on additional GIS data, 
approximately 50% of the area ofSource I lies under maintained asphalt paving and building footprints [7, p. I of4]. 

Location of the source, with reference to a map of the site: 

Source I at the site occupies most of the parcels designated by the North Providence Tax Assessor's Office as Plat 
Number 14, Lots 200 and 250 (see Figure 3 in Attachment A of this document) [7, pp. I of 4,3 of4; 12]. Source I is 
bounded by I I shallow soil sample locations, and extends approximately 135 feet south of the southernmost parking 
area to the south, within 10 feet of the western side of the drainage swale to the east, to shallow soil sample location 
CMS-030 to the north, and paraIlel to the Woonasquatucket River to the west [7, pp. 1 of 4, 3 of 4; 18]. 

Containment 

Release via overland migration and/or flood: 

Based on visual interpretation and GIS data, approximately 50% ofSource 1 is covered with maintained asphalt paving 
and building footprints and approximately 40% ofthe source is covered with maintained lawns [3, Volume II, pp. 25, 
26,32,33; 7, p. I of4]. The southern end ofthe contaminated soil source, approximately 10% of its total area, has no 
apparent cover and waste is visible at the surface [3, Volume II, pp. 25, 27]. 

The maintained asphalt pavement, which covers over approximately 50% of the source, comprises a maintained 
engineered cover [3, Volume II, pp. 25, 32, 33]. Precipitation which falls on the paved parking areas flows offthe paved 
parking areas via notches in the asphalt berms along the edges ofthe parking areas and access road [3, Volume II, pp. 
25,26, 32]. However, the runofffrom these areas is not directed to a runoff management system, but discharges to the 
Woonasquatucket River and drainage charmel without treatment [3, Volume II, pp. 32, 33]. The remainder ofthe source 
has no maintained engineered cover or run-on control/runoff management system [3, Volume II, pp. 23, 32, 33]. 
Subsurface investigations ofthe Contaminated Fill source have not encountered any containment structures which would 
be representative ofa liner [61, Appendix B, p. 004, Appendix C, pp. 30, 34, 35, 53, 63, 64, 70, 101, 135, 138, 156, 
249]. Based on the lack of complete run-on control and runoff management systems, a Containment Factor Value of 
10 has been assigned for release via overland/flood migration to surface water for Source 1 [I, p. 51609, Table 4-2]. 
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SO-Hazardous Substances 
Source No.: 1 

2.4.1 Hazardous Substances 

On 16 and 17 February 1999, REAC personnel collected shallow soil samples from the Contaminated Fill source from 
Plat 14, Lot 200 and Lot 250 [12; 61, pp. 1,2,4, Sections 3.2, 3.2.4}. The shallow soil samples were collected at depths 
of 0 to 3 inches below ground surface [61, p. 4, Section 3.2.4]. The shallow soil samples were submitted to a private 
laboratory for dioxinlfuran analysis by EPA Method 8290 [84, p. Ot; 85, p. Ot; 86, p. Ot; 87, p. 01]. The data were 
validated according to EPA Region I Tier III requirements [84, p. 01; 85, p. 01; 86, p. 01; 87, p. 01]. The analytical 
results for these samples are used to associate hazardous substances with the source [1, p. 51588, Section 2.2.2]. 

Hazardous Substance Evidence Reference 

TCOO Analytical results 84, pp. 14, 15; 85, pp. 14, 15, 16; 
8~p. 16;8~pp. 15, 19 

Background Samples 

REAC collected shallow soil samples from the site on 16 and 17 February 1999 [61, pp. 1,2, Section 3.2]. The shallow 
soil samples were submitted to a private laboratory for dioxinlfuran analysis by EPA Method 8290 [61, p. 4, Section 
3.2.5; 84, p. 1; 85, p. I; 86, p. 1; 87, p. 1]. One of the samples, CMS-026, was selected as the reference shallow soil 
sample due to its location outside of the contaminated fill area at the site and its non-detection ofTCOO [86, p. 16]. 

Shallow soil sample CMS-026 was described as loam [61, Appendix C, p. 30]. The matrix ofthe reference shallow soil 
sample is the same as the 11 shallow soil samples used to establish observed contamination [61, Appendix C, pp. 30, 
34,35,53,63,64,70,101, 135, 138, 156,249]. Additionally, the reference shallow soil sample and the 11 shallow soil 
samples used to establish observed contamination were all collected from a depth of 0 to 3 inches [61, p. 4, Section 
3.2.4]. 

Because TCOO is not naturally-occurring, it is sufficient to document its presence in this source by the chemical 
analysis of contaminated source samples; a background sample is not needed. However, background concentrations 
have been provided to further support association ofTCOO to Source 1, and to demonstrate TCDD is not ubiquitous 
in the area. 

Sample ID Depth Date Reference 

CMS-026 oto 3 inches 16 February 1999 61, pp. I, 2, Section 3.2, 
4, Section 3.2.4, 

Appendix C, p. 30 

For the purposes of this package, shallow soil sample concentrations greater than or equal to the background shallow 
soil sample concentration for CMS·026 can be used to associate hazardous substances with the source [1, pp. 51588, 
Section 2.2.3, 51589, Table 2-3]. 
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SD-Hazardous Substances 
Source No.: 1 

Sample 
ID 

Hazardous 
Substance Concentration 

Sample 
Quantitation 

Limit Reference 

CMS-026 TCDD 0.0047 UJ ppb 0.0047 ppb 86,p.I6;89 

UJ = Indicates non-detect result. 
ppb = parts per billion 

Note = The SQL for non-detect results is the same as the detection limit for that sample. 
ppb = micrograms per kilogram (pglkg) 

Contaminated Samples 

On 16 and 17 February 1999, REAC personnel collected shallow soil samples from the site [61, pp. 1,2,4, Sections 
3.2,3.2.4]. Sampling activities were conducted in accordance with the EPA Region I, EPA ERT, RI DEM, and the 
Centredale Manor Management Action Committee approved Task Work Plan, dated 5 February 1999 and approved 10 
February 1999 [61, pp. 1, 2, Section 3.2; 91, pp. 1,2]. The samples were submitted to a private laboratory for 
dioxinlfuran analysis by EPA Method 8290 [84, p. 01; 85, p. 01; 86, p. 01; 87, p. 01]. The data were validated 
according to EPA Region I Tier III requirements [84, p. 01; 85, p. 01; 86, p. 01; 87, p. 01]. For the purposes of this 
evaluation, II shallow soil samples were selected which define the extent of the Contaminated Fill source. The 
following 11 shallow soil samples were collected from depths of0 to 3 inches from locations in contaminated fill on 
the Centredale Manor Restoration Project site: CMS-030, CMS-03I, CMS-050, CMS-060, CMS-061, CMS-067, 
CMS-098, CMS-I31, CMS-I34, CMS-152, and CMS-242 [61, p. 4, Section 3.2.4, Appendix C, pp. 34, 35, 53,63,64, 
70, 101, 135, 138, 156,249]. 

Sample ID Depth Date Reference 

CMS-030 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, Appendix C, p. 34 

CMS-031 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, Appendix C, p. 35 

CMS-050 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, Appendix C, p. 53 

CMS-060 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, Appendix C, p. 63 

CMS-061 
(Duplicate) 

oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, Appendix C, p. 64 

CMS-067 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, Appendix C, p. 70 

CMS-098 oto 3 inches 17 February 1999 61, p. 4, Section 3.2.4, Appendix C, p. 101 

CMS-I31 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, Appendix C, p. 135 

CMS-134 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, Appendix C, p. 138 

CMS-152 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, Appendix C, p. 156 

CMS-242 oto 3 inches 17 February 1999 61, p. 4, Section 3.2.4, Appendix C, p. 249 

Among the II selected shallow soil samples, TCDD was detected at a maximum concentration of 115.82 ppb in the 
contaminated fill, in shallow soil sample CMS-060 [85, p. 15]. Concentrations of TCDD were greater than or equal 
to the background shallow soil sample's SQL value in all 11 ofthe aforementioned shallow soil samples collected from 
Source I at the site [84, pp. 14, 15; 85, pp. 14, 15, 16; 86, p. 16; 87, pp. 15, 19]. The background shallow soil 
concentration ofTCDD has been established using analytical results for shallow soil sample CMS-026, in which TCDO 
was not detected. 
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SD-Hazardous Substances 
Source No.: 1 

Shallow soil sample CMS-026 was described as loam, as were the 11 shallow soil samples which are used to document 
observed contamination [61, Appendix C, pp. 30, 34, 35, 53,63,64,70,101, 135, 138, 156,249]. Therefore, for the 
purpose ofthis package, shallow soil sample concentrations which are greater than or equal to the reference sample's 
SQL value have been used to associate hazardous substances with the source [1, p. 51588, Section 2.2.2, p. 51589, Table 
2-3]. 

Sample 
ID 

Hazardous 
Substance Concentration 

Sample 
Quantitation 

Limit 

Background 
Sample 

Concentration Reference 

CMS-030 TCDD 0.0943 J ppb 0.000989 ppb 0.0047 UJ ppb 86, p. 16; 89; 90 

CMS-031 TCDD 0.103 J ppb 0.000986 ppb 0.0047 UJ ppb 86, p. 16; 89; 90 

CMS-050 TCDD 0.053 J ppb 0.000995 ppb 0.0047 UJ ppb 85, p. 14; 86, p. 
16;89;90 

CMS-060 TCDD 115.82 $J ppb 0.09998 ppb 0.0047 UJ ppb 85, p. 15; 86, p. 
16;89;90 

CMS-061 TCDD 0.161 J ppb 0.000988 ppb 0.0047 UJ ppb 85, p. 15; 86, p. 
16;89;90 

CMS-067 TCDD 0.115 J ppb 0.09877 ppb 0.0047 UJ ppb 85, p. 16; 86, p. 
16;89;90 

CMS-098 TCDD 28.04 $Jppb 0.09954ppb 0.0047 UJ ppb 86, p. 16; 87, p. 
15;89;90 

CMS-131 TCDD 3.3 $J ppb 0.09690 ppb 0.0047 UJ ppb 84, p. 14; 86, p. 
16;89;90 

CMS-134 TCDD 15.52 $J ppb 0.09972 ppb 0.0047 UJ ppb 84, p. 15; 86, p. 
16;89;90 

CMS-152 TCDD 1.3 $ ppb 0.09933 ppb 0.0047 UJ ppb 84, p. 15; 86, p. 
16;89;90 

CMS-242 TCDD 20.27 $J ppb 0.09963 ppb 0.0047 UJ ppb 86, p. 16; 87, p. 
19;89;90 

TCDD = 2,3,7,8-tetrachlorodibenzo-p-dioxin 
ppb = parts per billion 
J = Indicates estimated result. 
UJ =Indicates non-detect result. 
$ = TCDD reported from a I: 100 dilution analysis. 

Note: ppb = .ug/kg 
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SD-Hazardous Constituent Waste stream Quantity 
Source No.: 1 

2.4.2. Hazardous Waste Quantity 

The Hazardous Waste Quantity for Source I was calculated based on the Area Factor Value of contaminated soil [1, 
p. 51591, Table 2-5, Section 2.4.2.1.4J. The Hazardous Constituent Quantity and Hazardous Wastestream Quantity 
Values were not evaluated for Source 1because insufficient infonnation was available [1, p. 51591, Table 2-5, Sections 
2.4.2.1.1 and 2.4.2.1.2]. The Volume Factor Value was not calculated for Source I because insufficient data are 
available to document the volume of the source [1, p. 51591, Table 2-5, Section 2.4.2.1.3]. 

2.4.2.1.1. Hazardous Constituent Quantity 

There is insufficient infonnation to evaluate the source for Hazardous Constituent Quantity. 

Constituent 
Quantity (pounds) 

Hazardous Substance (Mass - s) Reference 

NE (Insufficient infonnation) 

sum: (pounds) 

Hazardous Constituent Quantity Value (S): NE 

2.4.2.1.2. Hazardous Wastestream Quantity 

There is insufficient infonnation to evaluate the source for Hazardous Wastestream Quantity. 

Hazardous Quantity 
Wastestream (pounds) Reference 

NE (Insufficient infonnation) 

sum: (pounds) 


Hazardous Wastestream Quantity Value (W): NE 
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SD-Volume/Area 
Source No.: 1 

2.4.2.1.3. Volume 

The volume of Source I could not be determined; therefore, a value ofO is assigned [I, p. 51591, Section 2.4.2.1.3]. 

Dimension of source [cubic yards (yd3
) or gallons]: unknown 

References(s): 

Volume Assigned Value: 0 

2.4.2.1.4. Area 

The area ofSource I was determined by considering the sampling locations where TCDD was detected at concentrations 
greater than or equal to the background concentration and the area lying between such locations, including the parts of 
Source I which are covered with maintained asphalt paving and building footprints [1, p. 51591, Section 2.4 .2.1.4, p. 
51609, Table 4-2; 7, pp. I of4,3 of 4]. 

The area ofSource 1 was calculated as follows. Sample locations which document observed contamination with TCDD 
(CMS-030, CMS-031, CMS-050, CMS-060, CMS-061, CMS-067, CMS-098, CMS-131, CMS-134, CMS-152, and 
CMS-242) were located using global positioning system hardware and plotted on a scale drawing of the site via GIS 
and ArcView software. The boundary of Source 1 is the line connecting these sample location points. In order to 
calculate the area of Source I, ArcView calculated the area of the polygon which was drawn connecting the above
mentioned sample locations [7, pp. 1 of 4, 3 of4]. Source I is an estimated 219,869 square feet (ft2)[7, p. I of4J. 

Area of source (fi2): 219,869 

References: 7, p. 1 of4; 18 

The area ofa "contaminated soil" source is divided by 34,000 to assign a Hazardous Waste Quantity to the source [1, 
p.51647J. 219,869 square feet.;- 34,000 = 6.47 

Area Assigned Value: 6.47 

2.4.2.1.5. Source Hazardous Waste Quantity Value 

The Hazardous Waste Quantity Value for Source 1 was calculated based on the Area Factor Value (6.47) [I, p. 51591]. 
The Hazardous Constituent Quantity, Hazardous Wastestream Quantity, and Volume Factor Values were not evaluated 
for Source 1 because insufficient information was available [1, p. 51591]. 

Source Hazardous Waste Quantity Value: 6.47 
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SD-Summary 

SITE SUMMARY OF SOURCE DESCRIPTIONS 

Source No. 

Source Hazardous 
Waste Quantity 

Value 

Containment 

Ground Water Surface Water Gas 
Air 

Particulate 

I 6.47 NE 10 NE NE 

Total Source Hazardous Waste Quantity Value: 6.47 

The following potential sources have been identified during previous investigations but have not been used for purposes 
of scoring: 

From 1977 to 1983, RI DEM personnel noted approximately 300 drums disposed of at the site [52; 53; 55; 58; 59; 72; 
73]. Drums were found to be deposited both above the ground surface and beneath the ground surface during 
excavation activities along the former tail race area and along the western boundaries ofLots 200 and 250 near the bank 
of the Woonasquatucket River where fill material had also been deposited [52, p. 0001; 53, p. 0001; 56, p. OOOI}, The 
majority of drums inventoried were reported to be crushed and/or empty [53, p. 0001]. RI DEM personnel reported 
chemical deposits and vegetation "kill areas" throughout the drum disposal area, apparently the result of spillage or 
leakage from the drums [52, p. 0001]. Of the drums inventoried in 1982,30 drums were found to contain chemical 
residues (liquids and solids) which were subsequently sampled by RI DEM personnel and Goldberg, Zoino & Associates 
(GZA) personnel [55, p. 0001]. An estimated 300 drums were removed from the site in February 1982 [55, p. 0001; 
73]. On I April 1982, it was determined by RI DEM and GZA personnel that ofthe 30 drums previously sampled, eight 
contained hazardous waste materials and were required to be sent to a secured hazardous waste landfill, one contained 
material which was required to be neutralized with a caustic soda prior to disposal at a licensed landfill, and the 
remaining 21 drums sampled were permitted to be disposed of in a licensed landfill [55, p. 0001; 60, pp. 0023, 0024]. 
Drums that were verified to be empty and non-hazardous in nature were crushed and sent to a solid waste facility for 
proper disposal [55, p. 0001]. While manifests were generated during the drum removal in 1982, it could not be 
considered a qualifying removal under Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) due to the lack ofdescription ofdrum contents and the exact number of drums removed [60]. 

Based on subsequent site observations by START in 1998 and 1999, approximately 10 deteriorated 55-gallon drums 
remain scattered across portions of Lot 200 and Lot 250 [3, Volume II, p. 37]. No information regarding the former 
contents of the drums, nor the likelihood that the drums have released hazardous substances to the environment, is 
available [3, Volume II, p. 37]. Available information is not sufficient to document buried drums at the site as a 
potential source of hazardous substances. The omission of this potential source does not affect the HRS site score. 

1,000-Gallon Diesel Fuel Underground Storage Tank (uST) 

A 1,000-gallon diesel fuel UST is located approximately 20 feet from the northwest corner of the Centredale Manor 
building [3, Volume II, p. 31]. The diesel fuel in the tank is used by an emergency generator when the supplied power 
fails at the Centredale Manor apartrnent building [3, Volume II, p. 31]. The USTwas leak-tested on 11 November 1996 
and 2 June 1999, and test results indicated that the UST passed [67, pp. 5, 7]. Due to the exclusion of petroleum 
products from the CERCLA def'mition of"hazardous substances", the UST is not considered a source for the purposes 
of the HRS site score for the Centredale Manor Restoration Project site [81, p. 2 of 9]. 
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10,OOO-Galion Fuel Oil UST 

An old 10,000-galion fuel oil UST was removed from Lot 200 at the beginning of September 1998 and a new one was 
installed in its place by the end ofSeptember 1998 [43; 44, p. 11. The UST location is along the western border ofthe 
parking lot south ofthe Brook Village apartment building [45, p. 017]. The fuel oil is used by a furnace to supply heat 
and hot water for the Brook Village apartment building [43]. Soil samples were collected along the walls of the 
excavated area ofthe UST grave, and analytical results indicated low concentrations of inorganic elements, phthalates, 
and several polyaromatic hydrocarbons (PAHs) [44, p. 2]. The PAHs were detected at concentrations significantly 
exceeding method detection limits [44, p. 2]. In response to the soil analytical results, seven flush-mounted overburden 
monitoring wells were installed in the vicinity ofthe UST grave location (current location ofthe new UST) to monitor 
possible contaminated ground water migration [45, pp. 00 1,017J. Due to the exclusion ofpetroleum products from the 
CERCLA definition of "hazardous substances", the UST has not been considered as a source for the purposes of the 
HRS site score for the Centredale Manor Restoration Project site [81, p. 20f9]. 

Potential Buried Objects 

In February I 999, a geophysical survey was performed by REAC for EPA ERT at Lot 200 and Lot 250 [61, Appendix 
B, p. 00 I]. The purpose of the geophysical survey was to locate possible additional buried waste containers (e.g., 55
gallon drums) or a buried waste container reclamation area [61, Appendix B, p. 001). A total of 44 anomalies were 
interpreted from the geophysical data collected, with the northern and southern areas of Lot 250 and the central area 
of Lot 200 identified as possible disposal areas [61, Appendix B, p. 004]. Numerous other small anomalies were 
interpreted to represent debris, pipes, and buried power lines throughout Lot 200 and Lot 250 based on the collected 
geophysical data [61, Appendix B, p. 004]. A more detailed geophysical survey was conducted by REAC and EPA ERT 
personnel on 6 and 7 April 1999 to further define the extent ofthe 44 anomalies and to complete geophysical surveying 
ofportions ofthe site not covered during the initial investigation [76, pp. 74, 75; 88, p. I]. As a result ofthe April 1999 
geophysical survey, a total of 13 anomalies were identified within four surveyed areas. Based on data collected, it was 
determined the anomalies may be anthropogenic (Le., mixed metallic fill or construction debris) [88, p. 9). Anomalies 
present along the southern parking lot on Lot 250 were deemed to have the highest potential for containing buried bulk 
metallic materials [88, p. 9]. Currently, EPA is conducting soil sampling at depth to physically characterize the 
anomalies detected in February and April 1999. Since deep soil sampling results are incomplete at this time, the 
potential buried objects have not been considered as a source for the purposes of the HRS site score for the Centredale 
Manor Restoration Project site. 

Contaminated Floodplain Soils 

The Contaminated Floodplain Soils source is differentiated from the Contaminated Fill source based on the means by 
which the contaminated soils have been deposited. The Contaminated Fill source was deposited by activities performed 
by the industries formerly located at the site; the Contaminated Floodplain Soils source was deposited by redistribution 
ofcontaminated soil by runoff from the site and floodwaters ofthe Woonasquatucket River. In February 1999, REAC 
and ERT personnel collected shallow soil samples along the 10- and IOO-year floodplains ofthe Woonasquatucket River 
in the vicinity of the site [12; 18; 61, pp. 2,3, Section 3.2.1]. Soil samples were collected between 0 and 3 inches below 
ground surface and were analyzed by a private laboratory for dioxinlfuran congeners [61, p. 4, Sections 3.2.4, 3.2.51. 
Results from shallow soil samples (collected along the floodplain) revealed TCDD at concentrations comparable to 
concentrations ofTCDD detected in shallow soil samples collected from the Contaminated Fill source [12; 18; 84, pp. 
14, 15; 85, pp. 14, IS, 16; 86, p. 16; 87, pp. 15,191. However, since investigations of the floodplain are incomplete, 
the Contaminated Floodplain Soils have not been considered as a source for the purposes of the HRS site score for the 
Centredale Manor Restoration Project site. 
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14 October 1999 

3.0 GROUND WATER MIGRATION PATHWAY - Not Evaluated 

3.0.1 GENERAL CONSIDERATIONS 


Rationale for not evaluating the Ground Water Pathway is provided in the HRS Review Cover Sheet. 


Centredale Manor Restoration Project 23 13 October 1999 



SWOF - General 

4.0 SURFACE WATER PATHWAY 

4.1 OVERLANDIFLOOD MIGRATION COMPONENT 

4.1.1.1 DEFINITION OF HAZARDOUS SUBSTANCE MIGRATION PATH FOR OVERLANDIFLOOD 
COMPONENT 

The Contaminated Fill source (Source 1) at the site is located on a peninsula bounded on the west by the 
Woonasquatucket River and on the east by a drainage channel which regularly contains water along its southern end 
[3, Volume II, pp. 25,26; 17]. The drainage channel was formerly a channel (consisting ofa head and tail race), which 
extended north of Route 44, that diverted water for use at Centredale Worsted Mill [38, p. 26; 45, pp. 004,005]. The 
drainage channel is now blocked offto the north ofRoute 44 [38, p. 26]. The drainage channel currently receives storm 
water discharge via a drainage pipe located at a head waH at its northern end, via overland flow from the eastern half 
of the site, and via a drainage pipe from the roof of the Centredale Manor building [3, pp. 27, 36]. The storm water 
discharged to the drainage channel at the head wall is collected from catch basins located along Route 44 north and east 
of the site [3, Volume II, pp. 23, 35, 36]. The source at the site lies within the 10-year floodplain of the 
Woonasquatucket River [34]. 

Based on visual observations and GIS data, approximately 50% of the Contaminated Fill source is covered with 
maintained asphalt paving and building footprints, approximately 40% ofthe source is covered with maintained lawns, 
and approximately 10% ofthe source (located at its southern end) has no apparent cover and waste materials are visible 
at the surface [3, Volume II, pp. 25 - 27, 32, 33; 7, pp. 1 of4,2 of 4]. 

Runoff from the paved parking areas flows via notches in the asphalt berms along the edges of the parking areas and 
access road, either westerly to the Woonasquatucket River or easterly to the drainage channel [3, Volume II, pp. 25, 26, 
32,33]. A runoff divide extends north to south across the site (see Figure 4 ofthis document). The runoff divide begins 
at a point located approximately 5 feet west ofthe paved access road north ofthe Brook Village apartments [3, Volume 
II, pp. 25, 26]. The divide follows a line approximately due south to a seasonally flooded area. to a point south of the 
southernmost parking lot on Lot 200. The divide extends eastward approximately 10 feet to the access road at a point 
northwest of the northern parking lot on Lot 250. The divide continues south to a point where the access road merges 
with the southern parking lot on Lot 250. Continuing in a southeasterly direction along the eastern edge ofthe southern 
parking lot, the divide proceeds beyond the parking lot into the woods, where the contaminated soil source ends in an 
uneven scarp face (slope) about 1 to 2 feet high (see Figure 4 in Attachment A ofthis document) [3, Volume II, pp. 25
27]. Precipitation falling on the west side ofthe divide drains to the Woonasquatucket River, while runofffrom the east 
side of the divide flows to the drainage channel [3, Volume II, pp. 25, 26J. Runofffrom the southern portion of the 
source (south of the southernmost parking lot) generally drains southerly into a distributary stream of the 
Woonasquatucket River [3, Volume II, pp. 25, 26]. 

The most upstream probable point of entry (PPE) to surface water in the drainage channel is located due east of the 
center of the parking lot north of the Centredale Manor apartment building, where the drainage channel first becomes 
a perennial surface water body [3, Volume II, pp. 25, 26]. The most upstream PPE to surface water in the 
Woonasquatucket River is located immediately southwest ofthe gazebo, located north ofthe Brook Village apartment 
building. The most downstream PPE is located at the distributary stream south of the southern tip ofthe Contaminated 
Fill source, south of shallow soil sample CMS-242 (see Figure 4 in Attachment A of this document) [7, p. 4 of 4J. 

The drainage basin, upstream of the drainage channel where it discharges to the Woonasquatucket River, includes the 
storm water collection system along the eastern halfofthe site, the slope east ofthe drainage channel, and a catch basin 
system located along Route 44 north and east of the site [3, Volume II, pp. 25, 35, 36, 37; 17; 20]. The area of the 
drainage basin, upstream of the mouth of the drainage channel, is approximately 0.062 square miles (mP) [17; 20]. 
Using the United States Geological Survey (USGS) New England mean annual flow rate estimating factor of 1.8 cubic 
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4.1.1.1 DEFINITION OF HAZARDOUS SUBSTANCE MIGRATION PATH FOR OVERLANDIFLOOD 
COMPONENT (Concluded) 

feet per second (cfs)/mi2, the estimated mean annual flow rate ofthe drainage channel is 0.1 cfs [20; 66]. The drainage 
channel discharges to a distributary stream of the Woonasquatucket River approximately 0.3 miles downstream ofthe 
most upstream PPE to the drainage channel [23; 27]. Based on the above drainage basin measurements, the entire reach 
of the drainage channel is estimated to have a mean annual flow rate of ~ 10 cfs. Based on the lack ofevidence ofuse, 
the drainage channel is not considered a recreational fishery [92]. 

The USGS maintains gaging station Number 01114500 on the Woonasquatucket River approximately 0.1 miles 
upstream of the most upstream PPE to the Woonasquatucket River [21, p. 144]. The drainage basin of the 
Woonasquatucket River upstream ofUSGS gaging station No. 01114500 is 3 8.3 me [21, p. 144]. The mean annual flow 
rate of the Woonasquatucket River measured at USGS gaging station No. 01114500 is 73.3 cfs, based on records from 
1941 to 1997 [21, p. 144]. Based on the drainage basin area and mean annual flow rate ofthe Woonasquatucket River, 
a mean annual flow rate estimating factor specific to the Woonasquatucket River can be calculated as 73.3 cfs.;- 38.3 
mil, which equals 1.9lcfs/mil . The river flows 6.4 miles downstream from the most upstream PPE to the 
Woonasquatucket River, to its mouth at the Providence River, where its drainage basin area is 50.72 mil [22; 23; 27]. 
Using the mean annual flow rate estimating factor specific to the Woonasquatucket River of 1.91 cfs/mil , the estimated 
mean annual flow rate at the mouth of the Woonasquatucket River is 50.72 mil x 1.91 cfslmi2, which equals 96.88 cfs. 
Therefore, the entire reach of the Woonasquatucket River downstream of the site has a mean annual flow rate between 
10 and 100 cfs. 

The Providence River, at its confluence with the Woonasquatucket River, is a saline tidal river which meets the 
definition of an estuary [IS, pp. A-3, A-II; 77; 83]. The mean annual flow rate of the estuary is not applicable, as an 
estuary is evaluated as coastal tidal waters [1, pp. 51605, Section 4.0.2, 51613, Table 4-13]. Approximately 8.0 miles 
downstream of its confluence with the Woonasquatucket River, the Providence River discharges into Narragansett Bay 
[17,24,25,26]. The mean annual flow rate of the bay is not applicable, as a bay is evaluated as coastal tidal waters [I, 
pp. 51605, Section 4.0.2, 51613, Table 4-13]. The remainder of the 15-mile downstream surface water pathway 
comprises 0.6 miles of Narragansett Bay downstream of the discharge of the Providence River [23; 31; 32]. The 
terminus of the IS-mile downstream surface water pathway is an arc that extends across Narragansett Bay from 
Conimicut Point in Warwick, Rhode Island to south ofNayatt Point in Barrington, Rhode Island (See Figure 4 of this 
document) [23; 31]. 
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4.1.2.1 LIKELIHOOD OF RELEASE 

4.1.2.1.1 Observed Release 

Chemical Analysis 

Background Samples (Sediment) 

Sediment samples SO-33 and SO-34 were collected on 9 September 1998 by START from the Woonasquatucket River 
at locations upstream from Source 1 (see Figure 6 in Attachment A of this document) [16, Figure 3A]. Sediment 
samples SO-31 and SO-32 (duplicate ofSO-31) were collected on 9 September 1998 by START from the drainage 
channel at a location upstream from Source 1 (see Figure 4 in Attachment A of this document) [16, Figure 3A]. The 
sediment samples were analyzed by EPA Region VII according to EPA Method 1613B for dioxin/furans [4, p. 0001J. 
The data were validated according to EPA Region I Tier III requirements [4, p. 0001]. The four background samples 
were used to establish background conditions including the non-ubiquity ofTCOO in the environment. 

Background Concentration (Sediment) 

Sample ID Sampling Location Depth Date Reference 

SO-31 Orainage channel 0-6 inches 9 September 1998 35, Table 1, Figure lC 

SO-32 
(Ouplicate of SO-31) 

Orainage channel 0-6 inches 9 September 1998 35, Table 1, Figure IC 

SO-33 Woonasquatucket River 0-3 inches 9 September 1998 35, Table 1, Figure IC 

SO-34 Woonasquatucket River 0-3 inches 9 September 1998 35, Table 1, Figure Ie 

TCOO was detected in one of the four sediment samples (SO-33) [4, p. 0033]. The four background samples (SO-31, 
SO-32, SO-33, and SO-34) were used to document background conditions in upstream reaches ofthe Woonasquatucket 
River and the drainage channel. 

The background samples SO-31 and SO-32, collected from the most upstream portion ofthe drainage channel, will be 
utilized as background samples for downstream sediment samples collected from the drainage channel. Sediment 
samples SO-31 and SO-32 consisted of medium-to-coarse sand, traces of silt, with some gravel [3, Volume I, p. 39J. 
Although the matrix ofthe background samples SO-31 and SD-32 do not correspond exactly with both the contaminated 
samples collected downstream along the drainage channel (SO-29 and SO-30), they are representative of the 
depositional environment upstream of the site. It was not possible to collect upstream sediment samples along the 
drainage channel which would be more representative of the downstream sediment matrices. 

The background sediment samples SO-33 and SO-34, collected from the Woonasquatucket River, will be utilized as 
background samples for downstream sediment samples collected from the Woonasquatucket River. Downstream 
sediment samples were compared to either sediment sample SO-33 or sediment sample SO-34 based on the similarity 
ofsample matrices between background and contaminated samples [3, Volume I, pp. 33,37,39]. Sediment sample SO
33 consisted mostly of medium-to-coarse sand, while sediment sample SO-34 consisted mostly of silt with trace sand 
and organics [3, Volume I, p. 39]. Contaminated samples were determined by using Table 2-3 of the HRS Final Rule 
[I, p. 51589; 4, p. 0033; 68, pp. 08 - 11]. 
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Sample ID 
Hazardous 
Substance Concentration 

Sample 
Quantitation 

Limit Reference 

SO-31 
(AAL24037) 

TCOO 0.00184 UJ ppb 0.00040 ppb 4, p. 0033; 19; 68, 
p.08; 74;75 

SO-32 
(AAL24038) 

(Ouplicate of SO-31) 

TCOO 0.00156 UJ ppb 0.00141 ppb 4, p. 0033; 19; 68, 
p. 09; 74;75 

SO-33 
(AAL24039R) 

TCOO 0.01907 J ppb 0.00272 ppb 4, p. 0033; 68, 
p. 10; 74; 75 

SO-34 
(AAL24040) 

TCOO 0.00968 UJ ppb 0.002899 ppb 4, p. 0033; 19; 68, 
p.ll;74;75 

Contaminated Samples (Sediment) 

Sediment samples SO-10, SO-II, SO-22, SO-26, SO-27, SO-29, and SO-30 were collected on 9 September 1998 by 
START according to the EPA approved Task Work Plan [3, Volume J, pp. 33, 37, 39; 16, p. 1, Table 2]. Sediment 
samples SO-1 0, SO-II, and SO-22 will be compared to reference sample SO-34, because the matrix of these samples 
consisted ofmostly silt with trace sand and they were collected from the Woonasquatucket River [3, Volume I, pp. 33, 
37,39; 35, p. 0011; 78, p. 2]. Sediment samples SO-26 and SO-27will be compared to reference sample SO-33 because 
the matrix of these samples consisted of mostly medium-to-coarse sand and they were collected from the 
Woonasquatucket River [3, Volume J, pp. 37, 39; 35, p. 0011; 78, p. 2]. While the Woonasquatucket River downstream 
sediment sample SO-22 and the corresponding background sample SO-34 were collected at a depth of 0 to 3 inches, 
the remaining downstream sediment samples were collected at varying depth intervals between 0 and 12 inches [3, 
Volume I, pp. 33, 37, 39]. 

Sediment samples SO-29 and SO-30 will be compared to reference samples SO-31/S0-32 because all ofthese sediment 
samples were collected from the drainage channel [3, Volume I, p. 39; 35, p. 0011; 78, p. 2]. Sediment samples SO-29, 
SO-31, and SO-32 are all mostly medium-to-coarse sand, while sample SO-30 consists ofmuck. Lacking a background 
sample of more similar composition, this sample has also been compared to sediment samples SO-31 and SO-32. The 
sediment samples were analyzed for dioxinslfurans by EPA Method 16138 [4, p.OOOl]. The data were validated 
according to EPA Region I Tier III requirements [4, p. 0001J. 

Sample ID Sampling Location Depth Date Reference 

SO-10 WoonasquatucketRiver 0-6 inches 9 September 1998 35, Table 1, Figure 18 

SO-II WoonasquatucketRiver 0- 12 inches 9 September 1998 35, Table 1, Figure 18 

SO-22 WoonasquatucketRiver 0-3 inches 9 September 1998 35, Table 1, Figure 18 

SO-26 W oonasquatucket River 0-6 inches 9 September 1998 35, Table 1, Figure lC 

SO-27 W oonasquatucket River 0-6 inches 9 September 1998 35, Table I, Figure 1 C 

SO-29 Orainage channel 0-6 inches 9 September 1998 35, Table I, Figure 1 C 

SO-30 Orainage channel 0-6 inches 9 September 1998 35, Table I, Figure 1 C 
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The following analytical results document the presence of TCDD in the Woonasquatucket River and in the drainage 
channel downstream of the PPEs to the surface water from the site. 

Sample ID 
Hazardous 
Substance Concentration 

Sample 
Quantitation 

Limit Reference 

SD-IO 
(AAL24016) 

TCDD 0.16094 J ppb 0.001045 ppb 4, p. 0029; 68, 
p. 01; 74 

SD-II 
(AAL24017) 

TCDD 0.26441 J ppb 0.000439 ppb 4, p. 0029; 68, 
p.02;74 

SD-22 
(AAL24028) 

TCDD 7.46807 J ppb 0.001027 ppb 4, p. 0031; 68, 
p.03;74 

SD-26 
(AAL24032) 

TCDD 0.09224 J ppb 0.001203 ppb 4, p. 0032; 68, 
p.04; 74;79 

SD-27 
(AAL24033) 

TCDD 1.33296 J ppb 0.00047 ppb 4, p. 0032; 68, 
p.05;74 

SD-29 
(AAL24035) 

TCDD 0.0546 J ppb 0.000721 ppb 4, p. 0032; 68, 
p.06;74 

SD-30 
(AAL24036) 

TCDD 15.7381 J ppb 0.008723 ppb 4, p. 0032; 68, 
p.07;74 

ppb = ,uglkg 
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Attribution: 

Shallow soil samples were collected from the source on the site on 16 and 17 February 1999 [61. pp. 1.2,4, Sections 
3.2.3.2.4]. Analyses of the shallow soil samples collected from Source 1 indicate the presence ofTCDD greater than 
or equal to the background shallow soil sample's SQL value [84, pp. 14, 15; 85, pp. 14, 15, 16; 86, p. 16; 87, pp. IS, 
19]. Of the four background sediment samples collected from the Woonasquatucket River and the drainage channel 
on 9 September 1998, only one sample, SD-33, indicated the presence of TCDD above detection limits [4, p. 0033]. 
TCDD was present at higher concentrations in sediment samples near the site and gradually decreased in concentration 
at downstream locations [4, pp. 0029, 0031, 0032]. The distribution of TCDD contamination along the 
Woonasquatucket River adjacent to and downstream of the site suggests that TCDD is, at least in part, attributable to 
releases from the identified source located at the site. 

Because TCDD is not naturally occurring and not ubiquitous in the North Providence area, its presence at elevated 
concentrations in the source at the site and observed releases to the surface water pathway as evidenced by sediment 
in the drainage channel and the Woonasquatucket River downstream of the site support at least partial attribution of 
TCDD to the site [I, p. 51588, Section 2.2.2]. 

Based on various sampling events, it is not likely that other sources downstream of the site are significant sources of 
TCDD. Sediment samples collected downstream of Source I do not show a significant increase in concentrations of 
TCDD, but instead show a gradual decrease in TCDD concentrations with increasing downstream distance from the site, 
indicating that contamination is not coming from an unidentified source area downstream of Source I at the site [62, 
Attachment B, pp. 03 - 10]. 

Hazardous Substances Released: 

TCDD 

A vailable background information does not document how the fill disposed of on the site came to be contaminated. 
From at least 1921 to 1940, the site was used for textile manufacturing by the Centredale Worsted Mill and then the 
Olneyville Wool Combing Company [6, p. 2; 45, p. 002]. Between 1943 and 1971, the site was used by the Atlantic 
Chemical CompanylMetro-Atlantic, Inc., a chemical manufacturer, and New England Container Company. Inc. a drum 
recycling facility [6, p. 0003]. Aerial photographs taken during the 1960s and 1970s show areas ofuncovered, outdoor 
drum storage in the central area of the site, along with disturbed areas offill from unknown source(s) in the southern 
portion of the site [46 - 51]. No additional information regarding the activities of these firms on the site, including 
information regarding waste disposal practices, was available. During the early 1970s, the former mill building that 
housed the textile industry and the chemical companies on the site was demolished [36, p. 2]. The fate ofthe demolition 
debris is unknown. The Brook ViI1age apartment building was constructed sometime between 1976 and 1979 on Lot 
200 at the northern end of the site, and the Centredale Manor apartment building was constructed in 1982 on Lot 250 
at the southern end of the site [6, p. 4; 50; 51]. 

Observed Release Factor Value: 550 
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4.1.2.1.2 POTENTIAL TO RELEASE 

Because observed release to the Woonasquatucket River and the drainage channel from the site is established based on 
chemical analysis, Potential to Release was not evaluated [I, p. 51609, Section 4.1.2.1.2]. 
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4.1.2.2 WASTE CHARACTERISTICS 

4.1.2.2.1 ToxicitylPersistence 

The Toxicity Factor Value and the Persistence Factor Values are assigned to the hazardous substances associated with 
the sources and releases at the site based on the values presented in the Superfund Chemical Data Matrix (SCDM) [2]. 

Hazardous 
Substance Source 

Toxicity 
Factor 
Value 

Persistence 
Factor 
Value 

Toxicityl 
Persistence 

Factor Value 
(Table 4-12) Reference 

TCDD 1 10,000 I 10,000 2, p. B-18 

NA = Not available. 

From HRS Table 4-12, a Toxicity Factor Value of 10,000 and a Persistence Factor Value of I are assigned a 
ToxicitylPersistence Factor Value of 10,000 [I, p. 51613]. 

ToxicitylPersistence Factor Value: 10,000 
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4.1.2.2.2 Hazardous Waste Quantity 

Source Hazardous Is source hazardous 
Waste Quantity constituent quantity 

Source Value (Section 2.4.2.1.5) data complete? (Yes/No) 

I 6.47 No 

Sum of values: 6.47 

Based on HRS Section 2.4.2.2, if the Hazardous Constituent Quantity is not adequately determined for one or more 
sources and if any target for the surface water pathway is subject to Level I or Level II concentrations, a factor value 
is assigned from Table 2-6 or a value of 100, whichever is greater, as the Hazardous Waste Quantity Factor Value for 
that pathway [1, pp. 51591, 51592J. 

4.1.2.2.3 Waste Characteristics Factor Category Value 

The Toxicity/Persistence Factor Value for TCDD (l0,000) is multiplied by the Hazardous Waste Quantity Factor Value 
for the watershed (100) in order to determine the Waste Characteristics Product, subject to a maximum value of 1 x 10· 
[I, pp. 51592, 51613]. 10,000 x 100'= 1 X 106

• From HRS Table 2-7, a Waste Characteristics Product of I x 106 is 
assigned a Waste Characteristics Factor Category Value of32 [1, p. 51592]. 

Toxicity/persistence factor value x hazardous waste quantity factor value: I x 106 

Hazardous Waste Quantity Factor Value: 100 
Waste Characteristics Factor Category Value: 32 
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4.1.2.3 DRINKING WATER TARGETS 

Level I Concentrations 


No drinking water intakes exist within the I5-mile downstream pathway [41]. 


Most Distant Level II Sample 


No drinking water intakes exist within the I5-mile downstream pathway [41]. 


4.1.2.3.1 Nearest Intake 


No drinking water intakes exist within the 15-mile downstream pathway [41]. 


Potential Contamination: 


No drinking water intakes exist within the I 5-mile downstream pathway [41]. 


Nearest Intake Factor Value: 0 
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4.1.2.3.3 Resources 

Surface water quality from the most upstream PPE ofthe Woonasquatucket River to the combined sewer outfall (CSO) 
located at Glenbridge Avenue in Providence, Rhode Island is designated as Class B I [15, p. A-g]. Class B I waters are 
designated for primary and secondary activities, and as fish and wildlife habitat, and shall be suitable for compatible 
industrial processes and cooling, hydropower, aquacultural uses, navigation, and irrigation and other agricultural uses 
in which primary contact recreational activities may be impacted due to pathogens from approved wastewater discharges 
[15, pp. A-2, A-3]. Since Class Bl waters are designated by RI DEM for primary and secondary contact recreational 
activities, the Woonasquatucket River is considered a designated recreation area, excluding drinking water use, and 
therefore is assigned a Resource Factor Value of5 [1, p. 51617, Section 4.1.2.3.3]. 

Resources Factor Value: 5 
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SWOFlFood Chain-ToxicitylPersistencelBioaccumulation 

4.2.3.2 WASTE CHARACTERISTICS 

4.1.3.2.1 ToxicitylPersistence/BioaccumuIation 

The Toxicity Factor Value, the Persistence Factor Value, and the Bioaccumulation Factor Value are assigned to the 
hazardous substances associated with the sources and releases at the site based on the values presented in SCDM [2, p. 
B-81]. 

Hazardous 
Substance Source 

Toxicity 
Factor 
Value 

Persistence 
Factor 
Value 

Bioaccu
mulation 

Value 

Toxicityl 
Persistencel 

Bioaccumulation 
Factor Value 
(Table 4-16) Reference 

TeDD I 10,000 I 5,000 5 x 107 2, p. B-18 

From HRS Table 4-12, a Toxicity Factor Value of 10,000 and a Persistence Factor Value of 1 are assigned a 
ToxicitylPersistence Factor Value oflO,OOO [I, p. 51613]. From HRS Table 4-16, a ToxicitylPersistence Factor Value 
of 10,000 and a Bioaccumulation Factor Value of 5,000 are assigned a Toxicity/Persistence/Bioaccumulation Factor 
Valueof5 x 107 [I,p.51619]. 

ToxicitylPersistencelBioaccumulation Factor Value: 5 x 107 
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SWOFlFood Chain-Hazardous Waste Quantity 

4.1.3.2.2 Hazardous Waste Quantity 

Source Hazardous Is source hazardous 
Waste Quantity constituent quantity 

Source Number Value (Section 2.4.2.1.5) data complete? (YeslNo) 

I 6.47 No 

Sum of values: 6.47 

Based on HRS Section 2.4.2.2, if the Hazardous Constituent Quantity is not adequately detennined for one or more 
sources and if any target for the surface water pathway is subject to Levell or Level II concentrations, a factor value 
is assigned from Table 2-6 or a value of 100, whichever is greater, as the Hazardous Waste Quantity Factor Value for 
that pathway [1, pp. 51591, 51592J. 

4.1.3.2.3 Waste Characteristics Factor Category Value 

The ToxicityfPersistence Factor Value for TCDD (10,000) is multiplied by the Hazardous Waste Quantity Factor Value 
for the watershed (100) in order to detennine the Waste Characteristics Product, subject to a maximum value of 1 x 10' 
[1, pp. 51591, 51620]. 10,000 x 100 = 1 X 106

• 

ToxicityfPersistence Factor Value x Hazardous Waste Quantity Factor Value: I x 106 

The product ofthe ToxicityfPersistence Factor Value and the Hazardous Waste Quantity Factor Value for the watershed 
are multiplied by the Bioaccumulation Potential Factor Value (5,000), subject to a maximum value of 1 x 1012 [1, p. 
51620J. I x 106 

X 5,000 = 5 X 109
• 

(ToxicityfPersistence x Hazardous Waste Quantity) x Bioaccumulation Potential Factor Value: 5 x 109 

From HRS Table 2-7, a Waste Characteristics Product of5 x 109 is assigned a Waste Characteristics Factor Category 
Value of 180 [1, pp. 51592]. 

Hazardous Waste Quantity Assigned Value: 100 
Waste Characteristics Factor Category Value: 180 
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SWOFlFood Chain-Targets 

4.1.3.3 HUMAN FOOD CHAIN THREAT-TARGETS 

The Woonasquatucket River is considered a recreational fishery [3, Volume II, p. 34; 65; 93]. According to the Rhode 
Island Department ofFish and Wildlife, the following fish species are available in the Woonasquatucket River: Blue 
Gill, White Sucker, Pumkinseed, Large Mouth Bass, American Eel, Golden Shiner, Redfm Pickerel, Creek Chubsucker, 
Chain Pickerel, Yellow Bullhead, and Rainbow Trout [93]. In June 1996, EPA and Providence Urban Initiative 
personnel caught three eels from the Woonasquatucket River in the area of the site [42, p. 1]. The three eels were 
combined into one composite sample for each tissue type (muscle and offal) [82, p. 01]. The muscle and offal samples 
were submitted to an EPA laboratory for chlorinated pesticides and PCBs, metals, and dioxin/furan analyses. The 
analytical results indicated the presence ofdioxin at elevated levels (0.0917 ppb in eel muscle) [82, p. 08]. Based on 
elevated dioxin levels detected in eels, a fish consumption advisory was issued by the Rhode Island Department of 
Health (RI DOH) in 1996 [42, p. I]. 

Actual Human Food Chain Contamination 

Sediment Samples 

The observed releases of contaminants to sediments from the site are established by chemical analysis [4, pp. 0029
0033]. On 9 September 1998, START personnel conducted sediment sampling along the Woonasquatucket River. 
Analytical results indicate the presence ofTCDD when compared to background sample concentrations in accordance 
with Table 2-3 of the HRS Final Rule [4, pp. 0029-0033]. 

Sample ID 

Distance from 
Most Downstream 

Probable Point of Entry Hazardous Substance 

Bioaccum ulation 
Potential 

Factor Value 

SD-IO 1.3 miles TCDD 5,000 

SD-II 1.3 miles TCDD 5,000 

SD-22 0.8 miles TCDD 5,000 

SD-26 0.25 miles TCDD 5,000 

SD-27 0.1 miles TCDD 5,000 

Closed Fisheries 

Based on elevated dioxin levels detected in fish, a fish consumption advisory was issued by the RI DOH [42, p. 11. 
Warning signs have been posted along the Woonasquatucket River which state: "WARNlNG ... FISH 
CONTAMlNATED ... DO NOT EAT" [63]. The text on the signs was printed in nine different languages, including 
English [63]. 

Identity of fIShery Hazardous Substance 

Woonasquatucket River TCDD 
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SWOFlFood Chain-Targets 

An observed release ofTCDD to sediments from the site has been established by chemical analysis [4, pp. 0029-0033J. 
Of the four background sediment samples collected from the Woonasquatucket River and the drainage channel on 9 
September 1998, only one sample, SD-33, indicated the presence ofTCDD above detection limits [4, p. 0033]. TCDD 
was present at higher concentrations in sediment samples collected near the site and gradually decreased in concentration 
at downstream locations [4, pp. 0029, 0031, 0032J. The distribution of TCDD contamination along the 
Woonasquatucket River adjacent to and downstream of the site suggests that TCDD is, at least in part, attributable to 
releases from the identified source located at the site. Because the fishery was closed for human consumption as a result 
ofTCDO contamination, which is at least partially attributable to releases from the site, the Woonasquatucket River 
fishery is subject to actual human food chain contamination [I, p. 51620, Section 4.1.3.3; 4, pp. 0029-0033; 42, p. 2]. 

Distance from 
Sample ID Most Downstream Hazardous Substance 

Probable Point of Entry 

SD-IO 1.3 miles TCDO 

SO-II 1.3 miles TCDO 

Benthic Tissue 

Sample ID Distance from the probable point of entry Organism 

NE 

In June 1996, EPA and Providence Urban Initiative personnel caught three eels from the Woonasquatucket River in the 
area of the site [42, p. 1]. The three eels were combined into one composite sample for each tissue type (muscle and 
offal) [82, p. 01]. The muscle and offal samples were submitted to an EPA laboratory for chlorinated pesticides and 
PCBs, metals, and dioxinlfuran analyses. The analytical results indicated the presence of dioxin at elevated levels 
(0.0917 ppb in eel muscle) [82, p. 08]. Based on the results of this sampling event, a fish consumption advisory was 
issued by RI DOH [42, p. 1]. However, since the location where the eels were collected is not known to be within the 
boundaries ofan observed release, and because eels are not essentially sessile benthic organisms, results from the 1996 
eel sampling event have not been used in this evaluation. 

Most Distant Level II Sample 

Sample 10: SD-IO 
Distance from the most downstream probable point of entry: 1.3 miles 
Reference: 14 

Level II Fisheries 

Identity of fIShery 
Extent of the Level II Fishery 

(Relative to Most Downstream 
Probable Point of Entry) 

WoonasquatucketRiver 1.3 miles 
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SWOFlFood Chain-Food Chain Individual 

4.1.3.3.1 Food Chain Individual 

The Woonasquatucket River fishery is subject to actual contamination, based on the observed release of hazardous 
substances (TCOO) to the fishery by chemical analysis of sediment samples, and because the fishery was closed due 
to site-related contamination [4, pp. 0029-0033]. An observed release of a hazardous substance (TCOO) having a 
Bioaccumulation Factor Value of500 or greater (5,000) to the in-water segment for the watershed containing fISheries 
has been established [4, pp. 0029-0033]. Fisheries that are determined to be actual contamination targets based on the 
chemical analysis of sediment samples are evaluated as subject to Level II contamination since no health-based 
benchmarks are established for sediment samples [1, p. 51620, Section 4.1.3.3]. Therefore, a Food Chain Individual 
Factor Value of45 is assigned [1, p. 51620, Section 4.1.3.3.1]. 

Sample 10: SO-10, SO-II, 50-22, SD-26, SD-27 
Hazardous Substance: TCOD 
Bioaccumulation Potential: 5,000 

Identity of Fishery Type of Surface Water Body References Dilution Weight 

Woonasquatucket River Small to Moderate Stream 1, p. 51613, 0.1 
Table 4-13; 17; 
21,p.144;22 

Food Chain Individual Factor Value: 45 
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SWOFlFood Chain-Level I Concentrations 

4.1.3.3.2 Population 

4.1.3.3.2.1 Level I Concentrations 


There is insufficient infonnation to document Level I concentrations. 


Identity of Annual Production Human Food Chain 
Fishery (pounds) Population Value Reference 

NE (Insufficient infonnation) 

Sum of Human Food Chain Population Values: NE 

Level I Concentrations Factor Value: NE 
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SWOFlFood Chain-Level II Concentrations 

4.1.3.3.2.2 Level II Concentrations 

The Woonasquatucket River is considered a recreational fishery [3, Volume II, p. 34; 65; 93]. Based on elevated dioxin 
levels detected in fish, a fish consumption advisory was issued by RI DOH in 1996 [42, p. 1; 63]. The fishery is still 
open for catch-and-release fishing along its entire length [65J. No information regarding human food chain production 
from the fishery prior to the advisory is available [65]. Because the Woonasquatucket River was a recreational fishery 
prior to the consumption advisory, the annual production offish for human consumption from the Woonasquatucket 
River was considered to be greater than 0 pounds [3, Volume II, p. 34]. The 1.3-mile reach of the Woonasquatucket 
River downstream of the most upstream PPE and upstream of sample SO-lOis evaluated as an actual Level II 
contamination target [1, p. 51620, Section 4.1.3.3}. The 5. I-mile reach of the Woonasquatucket River downstream of 
SO-10 is evaluated as a potential contamination target [1, p. 51620, Section 4.1.3.3}. 

Identity of Annual Production Human Food Chain 
Fishery (pounds) Population Value Reference 

Woonasquatucket River >0 0.03 1, p. 51621; 
3, Volume II, p. 34 

Level II Concentrations Factor Value: 0.03 
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SWOFlFood Chain-Potential Human Food Chain Contamination 

4.1.3.3.2.3 Potential Human Food Chain Contamination 

The Woonasquatucket River is considered a recreational fishery [3, Volume II, p. 34; ; 65; 93]. According to the Rhode 
Island Department ofFish and Wildlife, the following fish species are available in the Woonasquatucket River: Blue 
Gill, White Sucker, Pumkinseed, Large Mouth Bass, American Eel, Golden Shiner, Redfm Pickerel, Creek Chubsucker, 
Chain Pickerel, Yellow Bullhead, and Rainbow Trout [93]. Based on elevated dioxin levels detected in fish, a fish 
consumption advisory was issued by Rl DOH in 1996 [42, p. 1]. The fishery is still open for catch-and-release fishing 
along its entire length [65]. No information regarding human food chain production from the fishery prior to the 
advisory is available [65]. Because the Woonasquatucket River was a recreational fishery prior to the consumption 
advisory, the annual production offish for human consumption from the Woonasquatucket River was considered to be 
greater than 0 pounds [3, Volume II, p. 34]. The 1.3-mile reach ofthe Woonasquatucket River downstream ofthe most 
upstream PPE and upstream of sample SD- IO is evaluated as an actual contamination target [1, p. 51620, Section 
4.1.3.3]. The 5.1-mile reach of the Woonasquatucket River downstream of SD-IO is evaluated as a potential 
contamination target, along with the remainder of the downstream pathway including the Providence River and 
Narragansett Bay [1, p. 51620, Section 4.1.3.3]. 

Type of 
Identity Annual Surface Average 

of Production Water Annual Population Dilution 
Fishery (pounds) Body Flow Ref. Value (P;) Weight PjxD! 

(OJ) 

Woonasquatucket >0 Small to 73 cfs 65 0.03 0.1 0.003 
River moderate 

stream 

Providence River >0 Coastal NA 70;77; 0.03 0 0 
tidal 83 

waters 

Narragansett Bay >0 Coastal NA 71 0.03 0 0 
tidal 

waters 

Sum ofPj x OJ: 0.003006 [1, p. 51621, Section 4.1.3.3.2.3, Table 4-18J 
(Sum ofP; x DJ..;- 10: 0.0003006 [I, p. 51621, Section 4.1.3.3.2.3, Table 4-18] 

Potential Human Food Chain Contamination Factor Value: 0.0003006 
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SWOFlEnvironment-ToxicitylPersistencelBioaccumulation 

4.1.4.2 WASTE CHARACTERISTICS 

4.1.4.2.1 Ecosystem ToxicitylPersistencelBioaccumulation 

The Ecosystem Toxicity Factor Value and the Persistence Factor Value are assigned to the hazardous substances 
associated with the sources and releases at the site based on the values presented in SeDM [2]. 

Hazardous 
Substance Source 

Ecosystem 
Toxicity 
Factor 
Value 

Persistence 
Factor 
Value 

Ecosystem Toxicity/ 
Persistence 

Factor Value 
(Table 4-20) Reference 

TeDD 1 10,000 1 10,000 2, p. 8-18 

Hazardous 
Substance 

Ecosystem Toxicity 
Persistence Factor 

Value 

Bio
accumulation 
Factor Value 

(Section 
4.1.3.2.1.2) 

Ecosystem 
Toxicity/ 

Persistence! 
Bioaccumulation 

Factor Value 
(Table 4-21) Reference 

TeDD 10,000 5000 5 X 107 2, p. 8-18 

From HRS Table 4-21, and Ecosystem ToxicitylPersistence Factor Value of I 0,000 and a 8ioaccumulation Factor Value 
of 5,000 are assigned an Ecosystem ToxicitylPersistencelBioaccumulation Factor Value of 5 x 107 [1, p. 51623]. 

Ecosystem ToxicitylPersistencelBioaccumulation Factor Value: 5 x 
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SWOFlEnvironment-Hazardous Waste Quantity 

4.1.4.2.2. Hazardous Waste Quantity 

Source Hazardous Is source hazardous 
Waste Quantity constituent quantity 

Source Number Value (Section 2.4.2.1.5) data complete? (YesINo) 

I 6.47 No 

Sum of values: 6.47 

Based on HRS Section 2.4.2.2, if the Hazardous Constituent Quantity is not adequately determined for one or more 
sources and if any target for the surface water pathway is subject to Level I or Level II concentrations, a factor value 
is assigned from Table 2-6 or a value of 100, whichever is greater, as the Hazardous Waste Quantity Factor Value for 
that pathway [I, pp. 51591, 51592]. 

4.1.4.2.3. Waste Characteristics Factor Category Value 

The Ecosystem Toxicity Factor Value for the watershed (l0,000) and the Persistence Factor Value for TCDD (1) are 
multiplied in order to determine the Ecosystem ToxicitylPersistence Factor Value (10,000) [I, p. 51624, Section 
4.1.4.2.1.4, Table 4-20]. The Ecosystem ToxicitylPersistence Factor Value for the watershed (10,000) is multiplied by 
the Hazardous Waste Quantity Factor Value for the watershed (100) in order to determine the Waste Characteristics 
Product, subject to a maximum value of I x lOs [1, pp. 51592, 51624]. 10,000 x 100 = 1 X 106

• 

Ecosystem Toxicity/Persistence Factor Value x Hazardous Waste Quantity Factor Value: I x 106 

The Waste Characteristics Product for the watershed (subject to a maximum value of 1 x 101
) is multiplied by the 

1012Bioaccumulation Potential Factor Value (5,000), to generate a second product, subject to a maximum value of 1 x 

[I, p. 51624]. 1 x 106 
X 5,000 = 5 X 109

• 

(Ecosystem ToxicitylPersistence x Hazardous Waste Quantity) x Bioaccumulation Potential Factor Value: 5 x 109 

From HRS Table 2-7, the second Waste Characteristics Product (5 x 109
) is assigned a Waste Characteristics Factor 

Category Value of 180 [1, pp. 51592, 51624]. 

Hazardous Waste Quantity Factor Value: 100 
Waste Characteristics Factor Category Value: 180 
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4.1.4.3 ENVIRONMENTAL THREAT - TARGETS 

Surface water quality from the most upstream PPE of the Woonasquatucket River to the CSO located at Glenbridge 
Avenue in Providence, Rhode Island is designated as Class BI (see Figure 5 of Attachment A of this document) [IS, 
p. A-8]. Class B I waters are designated for primary and secondary contact recreational activities or fish and wildlife 
habitat. They shall be suitable for compatible industrial processes and cooling, hydropower, aquacultural uses, 
navigation, and irrigation and other agricultural uses. These waters shall have good aesthetic value. Primary contact 
recreational activities may be impacted due to pathogens from approved wastewater discharges [15, pp. A -2, A -3]. The 
Woonasquatucket River from the CSO located at Glenbridge A venue in Providence, Rhode Island to the confluence with 
the Providence River, Providence, Rhode Island is designated as Class Bl {a} [IS, p. A-8]. Class Bl {a} waters have 
to meet all Class B criteria, but have a partial use designation due to impacts from CSOs [15, pp. A-3, A-4]. Class B 
waters are designated for fish and wildlife habitat and primary and secondary contact recreational activities. They shall 
be suitable for compatible industrial processes and cooling, hydropower, aquacultural uses, navigation, and irrigation 
and other agricultural uses. They shall have good aesthetic value [IS, p. A-2]. 

Surface water quality of the Providence River from its confluence with the Moshassuck and Woonasquatucket Rivers 
in Providence, Rhode Island south to a line extending from a point on a shore due east ofNaushon A venue in Warwick, 
Rhode Island to the western terminus ofBeach Road in East Providence, Rhode Island, including Watchemoket Cove, 
is designated as Class SBI {a} [15, p. A-II]. Class SBI {a} waters are designated for primary and secondary contact 
recreational activities and fish and wildlife habitat. They shall be suitable for aquacultural uses, navigation, and 
industrial cooling. These waters shall have good aesthetic value. Primary contact recreational activities may be 
impacted due to pathogens from approved wastewater discharges [15, pp. A-3, A-4]. Class SB I {a} waters have to meet 
all Class SB criteria, but have a partial use designation due to impacts from CSOs [IS, pp. A-3, A-4]. 

The Providence River south ofa line from a point on shore due east ofNaushon Avenue in Warwick, Rhode Island to 
the western terminus of Beach Road in East Providence, Rhode Island and north of a line from Conimicut Point in 
Warwick, Rhode Island to Old Tower at Nayatt Point in Barrington, Rhode Island is designated as Class SB{a} [15, p. 
A-II]. Class SB {a} waters are designated for primary and secondary contact recreational activities; shellfish harvesting 
for controlled relay and depuration; and fish and wildlife habitat. These waters shall be suitable for aquacultural usage, 
navigation, and industrial cooling. These waters shall have good aesthetic value. These waters may have a partial use 
designation due to impacts from CSOs [15, pp. A-3, A-4]. 

Surface water quality ofupper Narragansett Bay, from the Conimicut Point-Nayatt Point boundary south, including the 
waters south ofa line from Adams Point in Barrington, Rhode Island to Jacobs Point in Warren, Rhode Island, to a line 
extending from Warwick Point in Warwick, Rhode Island through Providence Point on Prudence Island to Popasquash 
Point in Bristol, Rhode Island is designated as Class SA [15, p. A-II]. Class SA waters are considered waters which 
are designated for shellfish harvesting for direct human consumption, primary and secondary contact recreational 
activities, and fish and wildlife habitat, and are suitable for aquacultural usage, navigation, and industrial cooling. These 
waters shall have good aesthetic value [15, p. A-3] 

These water quality classifications denote the water quality goals for the waterbody as listed in rule 8.B of the 
regulations, not the present conditions [15, p. A -2]. Water quality standards are intended to protect public health, safety 
and welfare, enhance the quality of water and serve the purposes of the Clean Water Act and Chapter 46-12 of the 
General Laws of Rhode Island [IS, p. 10]. 

The Class B I designation for the Woonasquatucket River by RI DEM indicates that it meets the requirement for the 
environmental threat target "State-designated areas for the protection or maintenance ofaquatic life" designated under 
section 305(a) of the Clean Water Act [1, p. 51624, Table 4-23]. 
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Narragansett Bay is designated as a sensitive area under the National Estuary Program [37]. The National Estuary 
Program designation indicates that Narragansett Bay meets the requirements for the environmental threat target 
"Sensitive areas identified under National Estuary Program or Near Coastal Waters Program" [I, p. 51624, Table 4-23]. 

Wetlands located along the Woonasquatucket River to Lymansville Dam and along the drainage channel on the site are 
subject to Level II concentrations [I, p. 51625, Section 4.1.4.3.1.2; 27]. There are also additional wetlands along the 
remainder of the surface water pathway subject to potential contamination (See Figure 4 in Attachment A of this 
document) [13; 27]. 

Most Distant Level II Sample 

The observed release to surface water from the site is established by chemical analysis [84, pp. 14, 15; 85, pp. 14, 15, 
16; 86, p. 16; 87, pp. 15, 19]. The most distant Level II sediment sample, designated SD-IO, was collected from the 
Lymansville Dam area in Providence, Rhode Island [3, Volume I, pp. 8,33; 14]. 

Sample 10: SD-IO 
Distance from the most downstream probable point ofentry: 1.3 miles 
Reference: 3, Volume I, pp. 8,33; 4, p. 0029; 14 
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SWOFlEnvironment-Level I Concentrations 

4.1.4.3.1 Sensitive Environments 

4.1.4.3.1.1. Level I Concentrations 

The observed release to surface water from the site is established by sediment sample analytical results [4, p. 0029
0033]. Sensitive environments that are determined to be actual contamination targets based on sediment sample 
analytical results, for which no ecological-based benchmarks are applicable, are evaluated as subject to actual 
contamination at Level II [1, p. 51625, Section 4.1.4.3.1]. Therefore, no Level I sensitive environments have been 
identified. 

Sensitive Environments 

NA 

Sum of Sensitive Environments Value: NA 

Wetlands 

NA 

Wetland Value: NA 

Sum of Sensitive Environments Value + Wetland Value: 0 

Level I Concentrations Factor Value: 0 
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SWOFlEnvironment-Level II Concentrations 

4.1.4.3.1.2. Level II Concentrations 

Sensitive environments which were determined to be actual contamination targets based on chemical analysis of 
sediment samples are evaluated using Level II concentrations [I, p. 51625, Section 4.1.4.3.1]. An observed release to 
surface water from the site has been established as far south as Lymansville Dam area in Lymansville, Rhode Island, 
1.3 miles downstream of the most downstream PPE [3, Volume II, p. 23; 4, pp. 0029-0033]. 

Sensitive Environments 

The Woonasquatucket River is designated as Class Bl (from PPE to the most downstream sediment sample which 
docum ents Level II actual contamination) under water quality standards that are intended to protect pub lic health, safety, 
and welfare, enhance the quality of water and serve the purposes of the Clean Water Act and Chapter 46-12 of the 
General Laws of Rhode Island [I5, p. 10]. 

Sensitive Environment 

Distance from Probable 
Point of Entry to Nearest 

Point of Sensitive 
Environment 

Sensitive 
Environment 

VaJue(s) Reference 

State-designated area for ofeet 5 4, pp. 0029-0033;35, 
the protection of or Figures I B, I C; 62, 

maintenance of aquatic Figures 3A, 3B; 84, pp. 
life 14,15; 85,pp. 14, 15, 16; 

86, p. 16; 87, pp. 15, 19 

Sum of Sensitive Environments Value: 5 

Wetlands 

Approximately 1.2 miles of wetland frontage exists along the Woonasquatucket River and drainage channel from the 
PPEs to the most downstream sample location which documents Level II contamination [13; 27]. Greater than 1 to 2 
miles of wetland frontage is assigned a Wetland Rating Value of 50 [1, p. 51625, Table 4-24]. 

Wetland Wetland Frontage Reference 

Woonasquatucket River wetlands 0.8 miles 13;27 

Drainage channel wetlands 0.4 miles 13;27 

Total Wetland Frontage: 1.2 miles 
Wetland Value: 50 

Sum of Sensitive Environments Value + Wetland Value: 55 

Level II Concentrations Factor Value: 55 
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SWOFlEnvironment-Potential Contamination 

4.1.4.3.1.3 Potential Contamination 

The mean annual flow rate ofthe portion ofthe Woonasquatucket River between the most downstream sediment sample 
documenting Level II contamination ofthe fishery and the IS-mile downstream target distance limit is documented by 
one USGS gaging station. The USGS maintains gaging station Number 01114500 on the Woonasquatucket River 
approximately 0.1 miles upstream of the most upstream PPE to the Woonasquatucket River [17; 21, p. 144}. The 
drainage basin of the Woonasquatucket River upstream ofUSGS gaging station No. 01114500 is 38.3 mF [21, p. 144J. 
The mean annual flow rate ofthe Woonasquatucket River measured at USGS gaging station 01114500 is 73.3 cfs, based 
on records from 1941 to 1997 [21, p. 144]. Based on the drainage basin area and mean annual flow rate of the 
Woonasquatucket River, a mean annual flow rate estimating factor specific to the Woonasquatucket River can be 
calculated as 73.3 cfs -+ 38.3 mF, which equals I.91cfslmi2

• From the most upstream PPE to the Woonasquatucket 
River, the river flows 6.4 miles downstream to its mouth at the Providence River, where its drainage basin area is 50.72 
mi2 [22; 23]. Using the mean annual flow rate estimating factor specific to the Woonasquatucket River of 1.91 cfslmi2

, 

the estimated mean annual flow rate at the mouth of the Woonasquatucket River is 50.72 mi2 x 1.91 cfslmi2, which 
equals 96.88 cfs. Therefore, the entire reach of the Woonasquatucket River downstream ofthe site has a mean annual 
flow rate between IO and 100 cfs. From HRS Table 4-13, a small to moderate stream (greater than 10 cfs to roo efs 
mean annual flow rate) is assigned a dilution weight of0.1 [1, p. 51613]. 

Sensitive Environments 

One sensitive environment was identified along the 13.7 miles ofthe hazardous substance migration pathway between 
the most downstream sediment sample that documents Level II contamination and the IS-mile downstream target 
distance limit. Narragansett Bay is designated as a sensitive area identified under the National Estuary Program [37, 
p. I of 3]. Sensitive areas identified under the National Estuary Program are assigned a Sensitive Environment Value 
of 100 [I, p. 51624, Table 4-23J. 

Sensitive 
Type of Surface Environment 

Water Body Sensitive Environment VaJue(s) Reference 

Coastal tidal waters Sensitive areas identified 
under National Estuary 

Program or Near Coastal 
Waters Program 

100 1, p. 51624, Table 4-23; 
37, p. 100 
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Wetlands 

Approximately 0.4 miles ofwetland frontage exist from the most downstream sediment sample location that documents 
Level II actual contamination to Lymansville Dam within the IS-mile downstream target distance limit [13; 271. 
Wetland frontage between 0.1 and 1 mile is assigned a Wetland Rating Value of25 [1, p. 51625, Table 4-24J. 

Type of Surface Wetlands Wetlands Value for Type 
Water Body Frontage ofSurface Water Body Reference 

Small to moderate stream 0.4 25 13; 27 

Type of Surface 
Water Body 

Sum of Sensitive 
Environment 

Values (Sj) 

Wetland 
Frontage 

Value (Wj) 
Dilution 

Weight (OJ) OJ x (WJ +SJ) 

Small to moderate 
stream 

0 25 0.1 2.S 

Coastal tidal waters 100 0 0.0001 0.01 

Sum of Dj(Wj + Sj): 2.51 
(Sum of Dj(Wj + Sj))/IO: 0.251 

Potential Contamination Factor Value: 0.251 
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GWSW-Ground Water to Surface Water Migration Pathway 

4.2 GROUND WATER TO SURFACE WATER MIGRATION COMPONENT 

Not evaluated. 
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SE-General 
Area A 

5.0 SOIL EXPOSURE PATHWAY 

5.0.1 GENERAL CONSIDERATIONS 

Letter (A, B, etc.) by which this area is to be identified: A 

Name and description of the area: Contaminated Fill (Contaminated Soil) 

The Contaminated Fill area (Area A) is an area ofsoil contaminated with TCDD. Area A is defmed as the area within 
the following 11 shallow soil sample locations: CMS-030, CMS-031, CMS-050, CMS-060, CMS-061, CMS-067, CMS
098, CMS-131, CMS-134, CMS-152, and CMS-242 (see Figure 3 in Attachment A of this document) [7, p. I of4; 18; 
61, Appendix C, pp. 30, 34, 35, 53, 63, 64, 70, 101, 135, 138, 156, 249J. Each of the aforementioned shallow soil 
samples establish observed contamination within Area A with TCDD at concentrations greater than or equal to the SQL 
of the background shallow soil sample, CMS-026 [84, pp. 14, 15; 85, pp. 14, 15, 16; 86, p. 16; 87, pp. 15, 19J. 

Based on visual observations and GIS data, approximately 50% of Area A is covered with maintained asphalt paving 
and building footprints and approximately 40% ofthe source is covered with maintained lawns [3, Volume II, pp. 25
27,32,33; 7, pp. I of4,2 of4]. The southern end ofthe contaminated soil source, approximately 10% of the total area 
of Area A, has no apparent cover and waste material is visible at the surface [3, Volume II, pp. 25 - 27, 33J. 

Using GIS and ArcView software, the area of observed contamination with TCDD (within the boundaries of the 1 I 
shallow soil sample locations) is an estimated 113,328 square feet [7, pp. 1 of 4, 4 of 4]. The area of observed 
contamination does not include the portion of Area A which lies under maintained asphalt paving or within the 
footprints of on-site buildings [I, p. 51646; 7, pp. I of 4,2 of4,4 of4]. 

Location of the area. with reference to a map of the site: 

Area A occupies most ofthe parcels designated by the North Providence Tax Assessor's Office as Plat Number 14, Lots 
200 and 250 (see Figure 3 in Attachment A of this document) [7, pp. I of 4,4 of 4; 12]. Area A is bounded by II 
shallow soil sample locations, and extends approximately 135 feet south of the southernmost parking area to the south, 
within 10 feet ofthe western side of the drainage swale to the east, to the shallow soil sample location CMS-030 to the 
north of the Brook Village apartment building, and parallel to the Woonasquatucket River to the west [7, pp. I of4, 3 
of4; 18]. 

Background Samples 

REAC personnel collected shallow soil samples from the site on 16 and 17 February 1999 [61, pp. 1,2, Section 3.2]. 
The shallow soil samples were analyzed for dioxins/furans by EPA Method 8290 [61, p. 4, Section 3.2.5; 84, p. I; 85, 
p. I; 86, p. I; 87, p. 1]. One of the samples, CMS-026, was selected as the reference shallow soil sample due to its 
location outside the contaminated fill area at the site, as evidenced by its non-detection ofTCDD [86, p. 16]. 

Shallow soil sample CMS-026 was described as loam [61, Appendix C, p. 30]. The matrix ofthe reference shallow soil 
sample is comparable to the 11 shallow soil samples used to establish observed contamination [61, Appendix C, pp. 30, 
34,35,53,63,64,70, 101, 135, 138, 156,249]. Additionally, the reference shallow soil sample and the 11 shallow soil 
samples used to establish observed contamination were all collected from a dep~ of 0 to 3 inches [61, p. 4, Section 
3.2.4]. 
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SE-Characterization of Area of Observed Contamination 
Area A 

Because TCDD is not naturally-occurring, it is sufficient to document its presence in this source by the chemical 
analysis ofcontaminated source samples. However, background concentrations have been provided to further support 
association of TCDD to Area A, and to demonstrate TCDD is not ubiquitous to the area. 

Sample ID Depth Date Reference 

CMS-026 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4 

Sample 
ID 

Hazardous 
Substance Concentratio n 

Sample 
Quantitation 

Limit Reference 

CMS-026 TCDD 0.0041 UJ ppb 0.0047 UJ ppb 86, p. 16; 89 

For the purposes of this package, shallow soil sample concentrations greater than or equal to the background shallow 
soil sample concentration for CMS-026 can be used to establish observed contamination [l, pp. 51589, 51646]. 

Contaminated Samples 

On 16 and 17 February 1999, REAC personnel collected 222 shallow soil samples (not including QAlQC samples) from 
the site and from the floodplain downstream of the site [61, pp. 1,2,4, Section 3.2, 3.2.4]. Sampling activities were 
conducted in accordance with the EPA Region I, EPA ERT, RI DEM, and the Centredale Manor Management Action 
Committee approved Task Work Plan, dated 5 February 1999 and approved 10 February 1999 [61, pp. 1,2, Section 3.2; 
91, pp. 1,2]. The samples were submitted to a private laboratory fordioxinlfuran analysis by EPA Method 8290 [84, 
p. 01; 85, p. 01; 86, p. 01; 87, p. 01]. The data were validated according to EPA Region I Tier III requirements [84, p. 
01; 85, p. 01; 86, p. 01; 87, p. 01J. 

Among the 11 selected shallow soil samples, TCDD was detected at a maximum concentration of 115.82 ppb in the 
contaminated fill, in shallow soil sample CMS-060 [85, p. I5J. Concentrations ofTCDD were greater than or equal 
to the background shallow soil sample's SQL value in all 11 ofthe aforementioned shallow soil samples collected from 
and delineating Area A at the site [84, pp. 14, 15; 85, pp. 14, IS, 16; 86, p. 16; 81, pp. 15, 19]. 
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SE-Characterization of Area of Observed Contamination 
Area A 

Sample ID Depth Date Reference 

CMS-030 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, 
Appendix C, p. 34 

CMS-031 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, 
Appendix C, p. 35 

CMS-050 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, 
Appendix C, p. 53 

CMS-060 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, 
Appendix C, p. 63 

CMS-061 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, 
Appendix C, p. 64 

CMS-067 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, 
Appendix C, p. 70 

CMS-098 oto 3 inches 17 February 1999 61, p. 4, Section 3.2.4, 
Appendix C, p. 101 

CMS-131 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, 
Appendix C, p. 135 

CMS-134 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, 
Appendix C, p. 138 

CMS-152 oto 3 inches 16 February 1999 61, p. 4, Section 3.2.4, 
Appendix C, p. 156 

CMS-242 oto 3 inches 17 February 1999 61, p. 4, Section 3.2.4, 
Appendix C, p. 249 

TCDD was detected in each of the above-mentioned shallow soil samples collected on 16 and 17 February 1999 [84, 
pp.14, 15;85,pp.14, 15, 16; 86,p. 16; 87,pp. 15, 19J. The background shallow soil concentration ofTCDDhas been 
established using analytical results for shallow soil sample CMS-026. Shallow soil sample CMS-026 was described 
as loam, which is comparable to the samples that are used to document observed contamination [61, Appendix C, pp. 
34,35,53,63,64, 70, 101, 135, 138, 156,249]. Therefore, for the purpose of this package, shallow soil sample 
concentrations which are greater than or equal to the background sample's SQL value can be used to establish observed 
contamination [1, p. 51646]. 
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SE-Characterization of Area of Observed Contamination 
Area A 

Sample 
ID 

Hazardous 
Substance Concentration 

Sample 
Quantitation 

Limit 

Background 
Sample 

Concentration Reference 

CMS-030 TCDD 0.094 J ppb 0.000989 ppb 0.0047 UJ ppb 86, p. 16; 89; 
90 

CMS-031 TCDD 0.103 J ppb 0.000986 ppb 0.0047 UJ ppb 86, p. 16; 89; 
90 

CMS-050 TCDD 0.053 J ppb 0.000995 ppb 0.0047 UJ ppb 85, p. 14; 86, 
p. 16; 89; 90 

CMS-060 TCDD II 5.82 $J ppb 0.09998 ppb 0.0047 UJ ppb 85, p. 15; 86, 
p.16;89;90 

CMS-061 TCDD 0.161 J ppb 0.000988 ppb 0.0047 UJ ppb 85, p. 15; 86, 
p. 16; 89; 90 

CMS-067 TCDD 0.115 J ppb 0.09877 ppb 0.0047 UJ ppb 85, p. 16; 86, 
p. 16; 89; 90 

CMS-098 TCDD 28.04 $J ppb 0.09954 ppb 0.0047 UJ ppb 86, p. 16; 87, 
p. 15; 89; 90 

CMS-131 TCDD 3.3 $J ppb 0.09690 ppb 0.0047 UJ ppb 84, p. 14; 86, 
p.16;89;90 

CMS-134 TCDD 15.52 $ ppb 0.09972 ppb 0.0047 UJ ppb 84, p. 15; 86, 
p. 16; 89; 90 

CMS-152 TCDD 1.3 $ ppb 0.09933 ppb 0.0047 UJ ppb 84, p. 15; 86, 
p. 16; 89; 90 

CMS-242 TCDD 20.27 $J ppb 0.09963 ppb 0.0047 UJ ppb 86, p. 16; 87, 
p.19;89;90 

TCDD = 2,3,7 ,8-tetrachlorodibenzo-p-dioxin 
ppb = parts per billion 
J =Indicates estimated result. 
UJ = Indicates non-detect result. 
$ = TCDD reported from a I: 100 dilution analysis. 

Note: ppb = J.lglkg 
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SE-Characterization ofArea of Observed Contamination 
Area A 

Attribution 

A vailable background infonnation does not document how the fill disposed of on the site came to be contaminated. 
From at least 1921 to 1940, the site was used for textile manufacturing by the Centredale Worsted Mill and then the 
Olneyville Wool Combing Company [6, p. 2; 45, p. 002]. Between 1943 and 1971, the site was used by the Atlantic 
Chemical CompanylMetro-Atlantic, Inc., a chemical manufacturer, and New England Container Company, Inc., a drum 
recycling facility [6, p. 0003]. Aerial photographs taken during the I 960s and 1970s show areas ofuncovered, outdoor 
drum storage in the central area of the site, along with disturbed areas of fill from unknown source(s) in the southern 
portion of the site [46 - 51]. No additional infonnation regarding the activities of these finns on the site, including 
infonnation regarding waste disposal practices, was available. During the early 1970s, the fonner mill building that 
housed the textile industry and the chemical companies on the site was demolished [36, p. 2]. The fate ofthe demolition 
debris is unknown. The Brook Village apartment building was constructed sometime between 1976 and 1979 on Lot 
200 at the northern end of the site, and the Centredale Manor apartment building was constructed in 1982 on Lot 250 
at the southern end of the site [6, p. 4; 50; 51J. 

During the late 1970s and early 19805, drums containing hazardous substances were discovered and removed from the 
site. Some ofthe drums were partially buried within fill at the site, and many were in poor condition and are suspected 
to have leaked their contents into the ground [52 - 57]. R! DEM personnel reported chemical deposits and vegetation 
"kill areas" throughout the drum disposal area, apparently the result of spillage or leakage from the drums [52, p. 1]. 
Between February and April 1982, visible drums were removed from the site to a secure landfill or regular landfill 
(depending on whether they contained hazardous substances) under the supervision ofR! DEM [55, p. 0001; 60, pp. 
0023,0024]' 

The site is the only known source ofTCDD in the area, although historical infonnation regarding waste disposal at the 
site is not available. Attribution of hazardous substances in Area A at the site is based primarily on analytical data. 

On 16 and 17 February 1999, REAC personnel collected 222 shallow soil samples from the site and from the floodplain 
downstream of the site [61, pp. 1,2, Section 3.2, p. 4, Section 3.2.4]. Eleven shallow soil samples (CMS-030, CMS
031, CMS-050, CMS-060, CMS-06I, CMS-067, CMS-098, CMS-131, CMS-134, CMS-152, and CMS-242) were 
collected at a depth interval of0 to 3 inches from sample locations in contaminated fill in Area A at the site [61, p. 4, 
Section 3.2.4]. 

In the 11 selected shallow soil samples, TCDD was detected at a maximum concentration of 115.82 ppb in the 
contaminated fill, in shallow soil sample CMS-060 [85, p. 15J. Concentrations ofTCDD were greater than or equal 
to the background shallow soil sample's SQL value in all 11 ofthe aforementioned shallow soil samples collected from 
Area A at the site [84, pp. 14, 15; 85, pp. 14, 15, 16; 86, p. 16; 87, pp. 15, 19]. Therefore, attribution of hazardous 
substances to the area is documented by chemical analysis ofsamples collected from the area. 
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SE-Characterization of Area of Observed Contamination 
Area A 

Area Hazardous Waste Ouantity 

The Hazardous Waste Quantity of Area A was calculated based on the Area Factor Value of contaminated soil. The 
Hazardous Constituent Quantity and Hazardous Wastestream Quantity Values were not evaluated for Area A because 
insufficient information was available [I, p. 5 1647, Table 5-2]. The Volume Factor Value was not calculated for Area 
A because a "contaminated soil" area type may not be evaluated for the Volume Factor Value [1, p. 51647, Table 5-2]. 

Hazardous Constituent Ouantity 

There is insufficient information to evaluate the source for Hazardous Constituent Quantity. 

Hazardous Substance 

Constituent Quantity 

Reference(pounds) (Mass-S) 

NE (Insufficient information) 

Sum: 

Hazardous Constituent Quantity Value (S): NE 

Hazardous Wastestream Quantity 


There is insufficient information to evaluate the source for Hazardous Waste stream Quantity. 


Hazardous Wastestream Quantity (pounds) References 

NE (Insufficient information) 

Sum: 

Hazardous Waste stream Quantity Value (W): NE 
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SE-Characterization of Area of Observed Contamination 
Area A 

Volume 

Since a volume measurement of Area A is not applicable for the soil exposure pathway, a value of0 is assigned [I, p. 
51591, Section 2.4.2.1.3J. 

Dimension of source (ydl or gallons): 

References( s): 

Volume Assigned Value: 0 

The area ofArea A was determined by considering the sampling locations ofobserved contamination with TCDD and 
the area lying between such locations, with the exception of the parts of Area A which are covered with maintained 
asphalt paving and building footprints [I, p. 51646, Section 5.0.1; 3, Volume II, pp. 25,26; 7, pp. I of4,2 of4,4 of 
4; 18J. 

The area ofArea A was calculated as follows. Sample locations which document observed contamination with TCDD 
(CMS-030, CMS-031, CMS-050, CMS-060, CMS-061, CMS-067, CMS-098, CMS-131, CMS-134, CMS-152, and 
CMS-242) were located using global positioning system hardware and plotted on a scale drawing of the site via GIS 
and ArcView software. The boundary ofthe area ofobserved contamination comprising Area A is the line connecting 
these sample location points. In order to calculate the area ofArea A, Arc View calculated the area ofthe polygon which 
was drawn connecting the above-mentioned sample locations [7, pp. 1 of4, 3 of4J. Subsequently, the areas ofasphalt 
paving and the areas of the footprints of the Brook Village building, the Centredale Manor building, a gazebo, and a 
maintenance shed were calculated (in the same manner) and subtracted from the total area of the polygon. [7, pp. I of 
4,4 of 4] Area A (not including the paved areas and building footprints) is approximately 113,328 square feet [7, p. 
I of 4J. 

Area of area of observed contamination (fi2): 113,328 

Reference(s): 7, p. 1 of 4; 18 

The area of a "contaminated soil" area is divided by 34,000 to assign a Hazardous Waste Quantity to the area [I, p. 
51647, Table 5-2]. 113,328 square feet + 34,000 = 3.33 

Area Assigned Value: 3.33 
Area Hazardous Waste Ouantity Value 

The Hazardous Waste Quantity Value for Area A was assigned based on the Area Factor Value (3.33) [I, p. 51591, 
Section 2.4.2.1.5J. 

Area ofObserved Contamination Hazardous Waste Quantity Value: 3.33 
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SE-Level of Contamination 

Summary of Site Contamination 

Level I Samples 

The concentrations ofTCDO detected in all 11 shallow soil samples used to document observed contamination in Area 
A are greater than the screening concentration for cancer risk for TCDD (0.004 ppb) [2, p. B-81; 84, pp. 14, IS; 85, pp. 
14, 15, 16; 86, p. 16; 87, pp. 15, 19]. Out of the II shallow soil samples used to document observed contamination, 
five shallow soil samples were collected within 200 feet of the Centredale Manor and Brook Village apartment 
buildings. The nearest of the shallow soil samples (CMS-098) to the Centredale Manor apartment building was 
collected approximately 50 feet west of the CentredaIe Manor apartment building on Plat 14, Lot 250 [7, p. 3 of4; 12; 
18]. The nearest of the shallow soil samples (CMS-03l) to the Brook Village apartment building was collected 
approximately 120 feet north of the Brook Village apartment building on Plat 14, Lot 200 [7, p. 3 of 4; 12; 18]. 

Sample 10: CMS-030, CMS-031, CMS-OSO, CMS-098, CMS-134 
Reference for Benchmarks: 2, p. B-81 

Hazardous 
Substance 

Hazardous Substance 
Concentration 

Benchmark 
Concentration Benchmark 

TCDD 0.094 J ppb 
(CMS-030) 

0.004 ppb Screening concentration 
for cancer risk 

TCDD 0.103 J ppb 
(CMS-03!) 

0.004 ppb Screening concentration 
for cancer risk 

TCDD 0.053 J ppb 
(CMS-OSO) 

0.004 ppb Screening concentration 
for cancer risk 

TCDD 28.04 $ J ppb 
(CMS-098) 

0.004 ppb Screening concentration 
for cancer risk 

TCDD 15.52 $ ppb 
(CMS-134) 

0.004 ppb Screening concentration 
for cancer risk 

J = Indicates estimated result. 
$ = Indicates 1: 100 dilution ratio. 

Level II Samples 

The concentrations of TCDO detected in all II shallow soil samples used to document observed contamination are 
greater than the cancer risk concentration for TCDD (0.004 ppb) [2, p. B-81; 84, pp. 14, 15; 85, pp. 14, 15, 16; 86, p. 
16; 87, pp. 15, 19]. Therefore, because no shallow soil samples used to document observed contamination with TCDD 
are at Level II, Level II concentrations will not be evaluated. 

Sample ID Hazardous Substance 

NA 
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SE-Resident Population Threat 

5.1 RESIDENT POPULATION THREAT 

Two residences (the Brook Village and Centredale Manor apartment buildings) are located on Lot 200 and Lot 250, 
respectively. and within the area ofobserved contamination. The residences listed in the following table are located 
within 200 feet of shallow soil samples CMS-030, CMS-03 I, CMS-098, CMS-131, and CMS-134, which document 
observed contamination with TCDD at concentrations exceeding the cancer risk concentration (see Figure 3 in Appendix 
A of this document) [2, p. B-18; 84, pp. 14, 15; 86, p. 16; 87, p. IS]. 

Sample ID 
Location of Population 

Relative to Observed Contamination 

CMS-030 Sample CMS-030 was collected within 200 feet of the 
Brook Village apartment building, on the same 

property (Plat 14, Lot 200). 

CMS-03l Sample CMS-031 was collected within 200 feet of the 
Brook Village apartment building, on the same 

property (Plat 14, Lot 200). 

CMS-098 Sample CMS-098 was collected within 200 feet of the 
Centredale Manor apartment building, on the same 

property (Plat 14, Lot 2S0). 

CMS-131 Sample CMS-13 I was collected within 200 feet of the 
Centredale Manor apartment building, on the same 

property (Plat 14, Lot 2S0). 

CMS-134 Sample CMS-134 was collected within 200 feet of the 
Centredale Manor apartment building, on the same 

property (Plat 14, Lot 2S0). 

5.1.1 Likelihood of Exposure 

An area ofobserved contamination is located within the property boundaries of two residences and within 200 feet of 
the residences; therefore a Likelihood ofRelease Factor Category Value of5S0 is assigned [1, p. 5 I 646, Section 5.U]. 

Resident Population Threat Likelihood ofExposure Factor Category Value: 550 
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SE-Toxicity 

5.1.2 Waste Characteristics 

5.1.2.1 Toxicity 

Shallow soil samples from the site were collected on 16 and 17 February 1999 at depths no greater than 2 feet [61, p. 
4, Section 3.2.4, Appendix C, pp. 30, 34, 35, 53, 63, 64, 70,101,135,138,156,249]. The samples document observed 
contamination with TCDD at concentrations greater than or equal to the background shallow soil sample's SQL value 
ofthe same hazardous substance, which were collected from the same vicinity, at comparable depths, and analyzed using 
the same analytical methods [18; 61, p. 4, Sections 3.2.4 and 3.2.5; 84, p. I; 85, p. 1; 86, p. 1; 87, p. 1]. 

Hazardous Substance Toxicity Factor Value Reference 

TCDD 10,000 2, p. 8-18 

The hazardous substance with the highest toxicity (TCDD) is used to assign the value to the Toxicity Factor for the 
Residential Population Threat [I, p. 51646, Section 5.1.2.1J. 

Toxicity Factor Value: 10,000 
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SE-Hazardous Waste Quantity 

5.1.2.2 Hazardous Waste Quantity 

The Hazardous Waste Quantity Factor Value was assigned as specified in Section 2.4.2, based on the Area Factor Value 
for Area A, and the Hazardous Constituent Quantity Factor Value for Area A. 

Area Hazardous Constituent Quantity 
Area Letter Waste Quantity Value Data Complete (YesINo) 

A 3.33 No 

Sum of values: 3.33 

Based on HRS Section 2.4.2.2, if the Hazardous Constituent Quantity is not adequately detennined for one or more 
sources and if any target for the soil exposure pathway is subject to Level I or Level II concentrations, a factor value 
is assigned from Table 2-6 or a value of to, whichever is greater, as the Hazardous Waste Quantity Factor Value for 
that pathway [I, pp. 51591,51592]. 

5.1.2.3 Calculation of Waste Characteristics Factor Category Value 

The Toxicity Factor Value for TCDD (10,000) is multiplied by the Hazardous Waste Quantity Factor Value for the site 
(10) in order to detennine the Waste Characteristics Product, subject to a maximum value of 1 x 108 [1, p. 51591, 
Section 2.4.3.1]. 10,000 x 10 = 100,000 

Toxicity Factor Value x Hazardous Waste Quantity Factor Value: 100,000 

From HRS Table 2-7, a Waste Characteristics Product of 100,000 is assigned a Waste Characteristics Factor Category 
Value of 18 [I, p. 51592]. 

Hazardous Waste Quantity Factor Value: 10 
Waste Characteristics Factor Category Value: 18 
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SE-Resident Individual 

5.1.3 TARGETS 

5.1.3.1 Resident Individual 

Shallow soil sample locations CMS-030, CMS-031, CMS-098, CMS-I31, and CMS-134 are located on the properties 
identified by the North Providence Tax Assessor's office as Plat 14, Lots 200 and 250 [12; 18]. The 8rook Village and 
Centredale Manor apartment buildings are located on Lot 200 and Lot 250, respectively, and are located within 200 feet 
of the above-mentioned shallow soil sample locations. Shallow soil samples CMS-030, CMS-031, CMS-098, CMS
131, and CMS-134, collected at a depth of 0 to 3 inches, document observed contamination with TCDD at 
concentrations ranging from 0.094 ppb to 28.04 ppb, which are greater than the cancer risk concentration for TCDD 
(0.004 ppb) [1, pp. 51646, Section 5.0.1; 2, p. 8-81; 84, pp. 14, IS; 86, p. 16; 87, p. 15]. Since Lot 200 and Lot 250 
are residential properties and the area ofobserved contamination on the properties is within 200 feet of the residences 
on the properties, a Level I resident individual is documented [1, p. 51647, Section 5.1.3]. 

Area Letter: A 
Level of Contamination: Level I 

Reference: 2, p. 8-81; 84, pp. 14, 15; 86, p. 16; 87, p. 15 

A resident individual is subject to Level I concentrations; therefore, a Resident Individual Factor Value of50 is assigned 
[1. p. 51647, Section 5.1.3.1]. 

Resident Individual Factor Value: 50 
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SE-Resident Population 

5.1.3.2 Resident Population 

The number of residents or students on properties subject to observed contamination was documented using available 
population information, and was not estimated. 

5.1.3 .2.1 Level I Concentrations 

The residents of the Centredale Manor apartment building, located on Plat 14, Lot 250, which is within 200 feet ofthe 
area ofobserved contamination (Area A), are subjectto a Level I concentration ofTCDD [1, p. 51647; 2, p. B-81; 84, 
pp. 14, 15; 86, p. 16; 87, p. 15]. According to the manager ofthe Centredale Manor apartment building, building files 
indicate that the number ofresident individuals is 133 [8]. According to the manager of the Brook Village apartment 
building, building files indicate that the number of resident individuals is 125 [10]. Therefore, the total number of 
resident individuals occupying the Centredale Manor and the Brook Village apartment buildings is 258 [8; 10J 

Area Letter Resident Individuals Total 

A 258 258 

References: 8; 10 
Sum of individuals subject to Level I concentrations: 258 

5.1.3.2.2 Level II Concentrations 

The concentrations of TCDD detected in all 11 shallow soil samples used to document observed contamination are 
greater than the cancer risk concentration for TCOD (0.004 ppb) [2, p. B-81; 84, pp. 14, 15; 85, pp. 14, 15, 16; 86, p. 
16; 87, pp. 15, 19]. Therefore, because no shallow soil samples document observed contamination with TCDD at Level 
II, Level II concentrations cannot be evaluated. 

Area Letter 

Resident Individuals 

TotalResidences County Multiplier 

NE 

Sum of individuals subject to Level II concentrations: NE 

The total number of resident individuals subject to Level I concentrations (258) is multiplied by 10 to assign the 
Resident Population Factor Value [1, p. 51647, Section 5.1.3.2.1]. 258 x 10 = 2,580. The number of resident 
individuals subject to Level II concentrations cannot be evaluated due to a lack ofshallow soil samples which document 
Level II concentrations. 

Level I Concentrations Factor Value: 2,580 
Level II Concentrations Factor Value: NE 

Centredale Manor Restoration Project 64 13 October 1999 



SE-Workers 

5.1.3.3 Workers 

The Brook Village and Centredale Manor apartment buildings are located within 200 feet of an area of observed 
contamination on the same properties [18]. According to the managers of the Brook Village apartment building and 
the Centredale Manor apartment building, each building has two full-time employees who are regularly on each of the 
properties (totaling four full-time employees) [9; 10]. For the purposes ofthis evaluation, workers associated with the 
Brook Village and Centredale Manor apartment buildings are considered to work regularly on or within 200 feet ofan 
area of observed contamination, and are, therefore, subject to actual contamination [l, p. 51647, Section 5.I.3J. 

Area Letter Number of Workers 

A 4 

References: 9; 10 

Total workers: 4 

With the number ofworkers on a site between I to 100, a Worker Factor Value of5 is assigned [I, p. 51647, Table 5-4J. 

5.1.3.4 Resources 

Resource Descriptor(s): None 

There is no documentation in available files that suggest resources as defmed under HRS Section 5.1.3.4 are present 
on the area of observed contamination. Therefore, the Resource Value is assigned a 0 [1, p. 51647, Section 5.1.3.4J. 

Workers Factor Value: 5 
Resources Factor Value: 0 
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SE-Terrestrial Sensitive Environments 

5.1.3.5 Terrestrial Sensitive Environments 

Available infonnation does not document terrestrial sensitive environments as defmed by HRS Section 5.1.3.5, Table 
5-5, in Area A [1, pp. 51647, 51648J. 

Area Letter 
Terrestrial 

Sensitive Environment Value 

A none 0 

The Terrestrial Sensitive Environments Value is assigned by mUltiplying the Residential Population Likelihood of 
Exposure Value (550), the Waste Characteristics Value (100), and the Terrestrial Sensitive Environments rating Value 
(0), and dividing by 82,500 [1, p. 51648, Section 5.1.3.5J. 

Likelihood of exposure factor category value (LE): 550 
Waste characteristics factor category value (WC): 10 
Terrestrial sensitive environments value (ES): 0 
Product (LE x WC xES) = 0 
(LE x WC xES) -;- 82,500 = 0 

Because the Terrestrial Sensitive Environments Value is less than 60, the Terrestrial Sensitive Environments Value is 
assigned as the Terrestrial Sensitive Environments Factor Value of0 [1, p. 51648J. 

Terrestrial Sensitive Environments Factor Value: 0 
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SE-Nearby Population Threat 

5.2 NEARBY POPULATION THREAT 


5.2.1 Likelihood of Exposure 


The Attractiveness/Accessibility Value for Area A was assigned based on values from HRS Table 5-6 [1, p. 51648]. 


5.2.1.1 Attractiveness! Accessibility 


Area A is located on portions of Plat 14, Lot 200 and Lot 250. Vehicular and pedestrian access to the area is 
unrestricted from U.S. Route 44 to the north; however, vehicular access is restricted by the Woonasquatucket River to 
the west, woods and the drainage channel to the south, and the drainage channel to the east [3, Volume I, p. 19, Volume 
II, p. 25]. On 9 September 1998, a elderly gentleman (presumably a resident of the Centredale Manor apartment 
building) was observed sunbathing in a wooded area in the southern section of Plat 14, Lot 250, which is included in 
Area A [39]. For the purpose of this evaluation, based on the documented use of the property for recreation, Area A 
is considered an accessible and unique recreation area [1, p. 51648, Table 5-6]. 

Area Letter Descriptor(s) for Area Value Reference 

A Accessible and unique 75 1, p. 51648, Table 
recreational area 5-6; 39 

From HRS Table 5-6, an area of observed contamination which is a designated recreation area is assigned an 
Attractiveness!Accessibility Factor Value of75 [1, p. 51648]. 

Attractiveness/Accessibility Factor Value: 75 
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SE-Area of Contamination 

5.2.1.2 Area of Contamination 

The Area of Contamination Factor Value for the site is based on the area of observed contamination documented for 
Area A [1, p. 51648, Section 52.1.2]. 

Area Letter 
Size of Area of Observed 

Contamination (sq ft) Reference 

A 113,328 7, pp. 1 of4,2 of 4,4 of4 

Total Area ofObserved Contamination: 113,328 square feet 

An area of observed contamination greater than 5,000 to 125,000 square feet is assigned an Area of Contamination 
Factor Value of20 [I, p. 51648, Table 5-7]. 

5.2.1.3 Likelihood of Exposure Factor Category 

From HRS Table 5-8, an Attractiveness/Accessibility Factor Value of75 and an Area ofContamination Factor Value 
of20 are assigned a Likelihood ofExposure Factor Category Value of 50 [I, p. 51648]. 

Area of Contamination Factor Value: 20 
Nearby Population Threat Likelihood of Exposure Factor Category Value: 50 
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SE-Waste Characteristics 

5.2.2 WASTE CHARACTERISTICS 


5.2.2.1 Toxicity 

Shallow soil samples were collected from the area ofobserved contamination on 16 and 17 February 1999 at depths no 
greater than 2 feet [61, p. 4, Section 3.2.4, Appendix C, pp. 30, 34, 35, 53, 63, 64, 70, 101, 135, 138, 156,249]. The 
samples document observed contamination with TeDD at concentrations greater than or equal to the background 
shallow soil sample's SQL value of the same hazardous substance, which were collected from the same vicinity, at 
comparable depths, and analyzed using the same analytical methods [18; 61, p. 4, Sections 3.2.4 and 3.2.5; 84, p. 1; 85, 
p. 1; 86, p. 1; 87, p. 1]. 

Hazardous Substance Toxicity Factor Value Reference 

TCDD 10,000 2, p. 8-S1 

The hazardous substance with the highest Toxicity Factor Value (TCDD) is used to assign the value to the Toxicity 
Factor Value for the Nearby Population Threat [1, p. 5164S, Section 5.2.2.1]. 

Toxicity Factor Value: 10,000 
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SE-Hazardous Waste Quantity 

5.2.2.2 Hazardous Waste Quantity 

The Hazardous Waste Quantity Value was assigned as specified in Section 2.4.2, based on the Area Factor Value for 
Area A [1, pp. 51591, Table 2-5, 51647, Table 5-2]. 

Area Hazardous Constituent Quantity 
Area Letter Waste Quantity Value Data Complete (Yes/No) 

A 3.33 No 

Sum of values: 3.33 

Based on HRS Section 2.4.2.2, if the Hazardous Constituent Quantity is not adequately determined for one or more 
sources and if any target for the soil exposure pathway is subject to Level I or Level II concentrations, a factor value 
is assigned from Table 2-6 or a value of 10, whichever is greater, as the Hazardous Waste Quantity Factor Value for 
that pathway [1, pp. 51591, 51592]. 

5.1.2.3 Calculation of Waste Characteristics Factor Category Value 

The Toxicity Factor Value for TCDD (10,000) is multiplied by the Hazardous Waste Quantity Factor Value for the site 
(10) in order to determine the Waste Characteristics Product, subjecttoamaximum value ofl x 10' [1, p. 51647, Section 
5.1.2.3]. 10,000 x 10 = 100,000. 

Toxicity Factor Value x Hazardous Waste Quantity Factor Value: 100,000 

A Waste Characteristics Product of 100,000 is assigned a Waste Characteristics Factor Category Value of 18 [I, p. 
51592, Table 2-7]. 

Hazardous Waste Quantity Factor Value: 10 
Waste Characteristics Factor Category Value: 18 
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SE-Nearby Targets 

5.2.3 TARGETS 

5.2.3.1 Nearby Individual 

Shallow soil sample locations CMS-030, CMS-03I, CMS-09S, CMS-I3I, and CMS-134 are located on the properties 
identified by the North Providence Tax Assessor's office as Plat 14, Lots 200 and 250 [12; IS]. The Brook Village and 
Centredale Manor apartment buildings are located on Lot 200 and Lot 250, respectively, and are located within 200 feet 
of the above-mentioned shallow soil sample locations. Shallow soil samples CMS-030, CMS-03I, CMS-09S, CMS
131, and CMS-134, collected at a depth of 0 to 3 inches, document observed contamination with TCDD at a 
concentrations ranging from 0.094 ppb to 28.04 ppb, which are greater than the cancer risk concentration for TCDD 
(0.004 ppb) [1, pp. 51646, Section 5.0.1; 2, p. B-SI; 61, p. 4, Section 3.2.4; 84, pp. 14, 15; 86, p. 16; 87, p. 15]. Since 
Lot 200 and Lot 250 are residential properties and the area of observed contamination on the properties is within 200 
feet of the residences on the properties, a Level I resident individual is documented [1, p. 51647]. Since one or more 
persons meet the criteria for a resident individual, the Nearby Individual Factor is assigned a value of0 [1, pp. 51648, 
51649, Section 5.2.3.1]. 

Area Letter 
Distance to 

Residence or School Reference 

A Less than 200 feet 7, p. 3 of4; 18 

Nearby Individual Factor Value: 0 
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SE-Population Within I Mile 

5.2.3.2 Population Within I Mile 

The Population Within I-Mile Factor has not been evaluated. Area A is an area of contaminated soil defmed by II 
shallow soil samples locations which are located on Plat 14, Lots 200 and 250 (see Figure 3 in Attachment A of this 
document) [12; 18]. Samples from these locations document actually-contaminated resident populations. Upon 
consultation with EPA Region I, it was determined that the effort required to document the nearby population for the 
HRS Documentation Record beyond Plat 14, Lots 200 and 250 would be both cost-prohibitive and unnecessary, since 
an estimate of the nearby residential targets indicated that they would not significantly affect the pathway score. 

Travel Distance 
Category (miles) 

Number of 
People 

Distance-Weighted 
Value (Table SolO) Reference 

>0 to Y4 NE NE 

>Y4 to ~ NE NE 

>~ to I NE NE 

Sum of Distance-weighted Values: NE 

Population Within I Mile Factor Value: NE 
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6.0 AIR PA THW A Y - Not Evaluated 

6.0.1 GENERAL CONSIDERATIONS 

Rationale for not evaluating the Air Pathway is provided in the HRS Review Cover Sheet. 
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NPL Characteristics 

Data Collection Form 


(Version 2.0, October 1992) 

Site Name: {e 
Region: :r 

~~~~~~~~~~~~ 

This fonn should be completed for an sites being 
proposed for addition to the NPL and 1ncluded 
as part of the complete HRS package submitted 
to EPA Headquarters. 

omce or Emergency and Remedial Response 
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NPL Characteristics Data Collection Form 


General Instructions 


The NPL Characteristics Data Collection Form is designed to standardize the site information 
collected for input into the NFL Characterization Data Base. This data base serves as a repository 
for general information about NFL sites and is used to respond to queries about NPL sites from a 
variety of sources including the general public. the press. other government agencies. and members 
of Congress. The primary source materials for completing this form are Regional site file documents 
(e.g., PA and SI reports), along with the site's HRS scoring package. Although much of the 
information needed to complete the form is c::xpected to be available in the HRS scoring package, 
otber sources in a site file may need to be consulted for some questions. If definitive data are not 
available in the site file to answer a question, estimates based on best professional judgment and 
otber sources of information are acceptable. 

As you complete tbe NFL Characteristics Data Collection Form. keep the following points in 
mind. 

l> Please complete the form in ink. and print legibly. 

l> Use the most accurate level of information available (e.g., 51-level infonnation has priority 
over PA-Ievel information). 

l> Try to use the listed response options when answering a question.. and use ·unknown- and 
·other· responses only when absolutely necessary. If, however, the available response 
options for a question are not adequate to accurately descnbe the site, use the ·other
response and provide a brief explanation in the space provided. 

l> Use the margins to explain responses that do oot match listed response options or to 
provide clarifying information. If you need additional room to clarify responses, use the 
space provided in Appendix C. 

l> Some questions may go beyond the scope of the HRS scoring package (e.g .. may relate 
to pathways not scored). Answer these questions with the best information available, 
making reasonable ·educated guc.Sscs- if necessary. 

l> ·Current,· as used in this form, should be interpreted as the general time period of HRS 
scoring package preparation. 

l> ·Principal contamination,· as used in this form, shouid be interpreted as the contamination 
that is primarily responsible for a site's proposal to the NFL 

Please respond to all questions with the answer that you believe best represents the site 
conditions, given the information availa~le at the time of HRS scoring package preparation. Do not 
skip questions except where specifically directed to do so. 



Site Name: 	 Pagel 

1. Basic Identifying Information 


1.1 	 Site Name (as ent~red in CERCLIS;: Cenlrt tiCl-Ie..-. ;vk~nI!C 
CERCLIS ID Number: er D1gId-O 3'1-5~1.2 

1.3 	 Name of Person(s) Completing ~rm: ,Sea n ~ ,Kt!. ;111::/& 
Affiliation (agenCY/co~pany): r2a t ~ We sto;"L i ..i-nc..- . (sPlt:;r) 
Phone Number: ( 1:Z, ) d. d-.1- tv 430 X ~ 0 '2 

1.4 	 Date Form Vhs Completed: ....L.1LI-L-~ I...1..L (mm/ddlyy) 

1..5 	 Site I...ocation: City No"II? &,Vi' ,/tN( '- State ~t::....;;;..I______ 
County eo VI 'd«1 L L Zip Code .....t'-'~~1...;..I_r___ 

1.6 	 Site Coordinates (in degrees. minutes, seconds. and tenths of seconds): 

J:L _I.s..L' 2 L.lL· .£ 7- .L'.d..2-' -L~.-.L. 
N. Latitude 	 w. Longitude 

If tmtJu of seconds an unknown, use "(J" as a defaul! v~e.. If necessary, rifO' to Appendix £ of 
EPA's 1991 PA gWdanct documOll for dirtcrU:;fU 011 how to deIumiIle coordinates. 

1.7 	 ATSOR HEALTH ADVISOR'! Has an Agency for Toxic Substances and Disease Registry 
(ATSDR) Health Advisory been issued? 

IJ Yes ~ No 


If yes. what was the date of issue? __ ,__1_ _ (mm/dd!yy) 


1.8 	 HOW INmAUY IDENTIFIED. How 'WaS the site initially identified to EPA? If this information 
is not avaiJable in the HRS scoring package. check the PA narrative or other parts of the site 
file. (check one) 

IJ Citizen complaint (including PA petition) 

.Il Statel10caJ program 

C CERCI..A notification 

C RCRA notificatioD

IJ Other Federal program (specify) _________________ 

IJ Incidental (e.g., identified while disa:lVeringfmvestigating another NPL site) 

IJ Anonymous
IJ Other (specify) ______________________ 

IJ UDkDOWIl 

1.9 	 UNKNOWN SOURCE. Does tbe site consist e:xcJusively of oontaminated ground water or 
cx)Dtaminated surface water sediments with lID i4eIrtijiIJble ptinuuy SOIU'f¥(s)? (check one) 

IJ Yes. ground water plume(s) 

IJ Yes. surface water sediments 

Ct. No 


NPL Characteristic. Om Collection Form 



Page 2 

2. 	 General Site Description 

2.1 	 SElTlNG. What is tbe site setting? (check one) 

[J Large city: within boundaries of a city with a population ~ l00,(XX) 

.b!lSmaU city/town: within boundaries oi a city/towu with a population ~ 10,000 and < 100,000 

o Suburban: within immediate suburbs of a city 
o Rural: outside of city and suburban areas 

2.2 	 LAND USE. What is tbe current land use(s) within 1 mile of tbe site? (check all that apply) 

o Industrial 

Jl Commercial 

I!.... Residential 

o Agricultural 
o ForestlfieldslWetlands/other undeveloped 

;:J Parks/recreation 

o SchooUuniver3ity/day care 
o Militaryo Other (specify) _______________________ 

If f'eIlIIilJ IIPfliJDbIe infol'mllZiDn indicates that projected future land use(s) within 1 mile of the site 
may differ from the current use(s) checked above (e.g., building a mobile bome park or other new 
residential area adjacent to a former landfill), write them in the blank tbat follows. Use the 
response optiOns listed above if possible. 

2.3 	 AREA. What is the approximate area of contamination (Le., total area that indudes all sources 
of contamination and other areas where contamination has come to be located, plus the area 
between the sourt:CS)? If the site is large with only a small contaminated portion, only the area 
of the contaminated portion should be estimated. If the apprOximate area of contamination 
cannot be estimated. use the area within the property boundary. (check one) 

Jll!So 5 aacs 
o > 5 and !So 20 aaes 

[J > 20 and !So 100 ac::cs 

[J > 100 ac::cs 

o UnknOWll' 

NPL Characteristic. Data Collection Form 



Site Name: 	 Page 3 

!.4 	 OWNER AND OPERATOR. Wbat/Wbo are tbe current owner(s) and operalor(s) of the site, and 
who were the owner(s) and operalOr(s) at tbe time of principal contamination? If the owner and 
operator are the same. tben check the same box under -Owner(s)- and -Operator(s): Ii tbe 
current owner andlor operator and tbe owner and/or operator at time of principal contamination 
are the same. tben check tbe same box under -CURRENT' and -AT TIME OF 
CONTAMINATION: (check aU that apply, including at least one in each column; -NA
iDdic:ates that a response is not applicable) 

CURRENT 	 AT TIME OF CONTAMINATION 


Owner(s) Operator(s) 	 Owner(s) Operator(s) 

a 
0 

0 

0 

0 

0 
0 
0 

NA 
NA 
'$
NA 
NA 

a 
a 
a 
a 
a 
cr 
0 
0 
a 
a 

NA 

J1 


Private - ind ustriallcommercial 
Private - small busiDess 
Private - individual 
County/city 
State 
Federal 
Indian lands 
Bankruptcy/receivership 
None/currently inactive or abandoned 
Nonelspill or otber one-time ~ent 
Other (specify) 't;.C;:CL~O '" 
Otber (specify) :I~ u>" 
Otber (specify) 

jg 
!l 
j3.. 
a 
0 
a 
0 

NA 
NA 
NA 
NA 
NA 
a 

II.. 
a. 
0 
(] 

0 
0 
a 

NA 
NA 
0 

NA 
NA 
NA 

NA NA Other (specify) NA 0 
NA NA Unknown 0 NA 
NA NA Unknown NA a 

2.5 	 SPIWOTHER ONE·TIME EVENT. Is this site the resulr of a one·time spill (e.g., truck. rail car. 
or barge accident) or other one-time event (e.g., one·lime illegal dumping), with no otber 
ongoing waste management or waste generation activities on site? (check one) 

o Yes, specify year of spiIUother one-time event 
~No 

If answer is -Yes- to this question, proceed to Section 3. If answer is -No: continue to question 
#2.6. 

2.6 	 YEARS OF OPERATION. What are tbe beginning and ending years of operation at the site? 
-Operation- includes any activity occurring at the site (other than site remediation and related 
site investigation activity), and does not necessarily have to involve waste geDeration and/or 
management. Aggregated sites that have a combination of active and inactive/abandoned 
operations. and active sites that have had periods of inoperation during their existence, should 
be considered currently operatiDg: For these sites, indicate the beginning year of their earliest 
operation. If sites such as this are no longer operating, indicate the beginning year of their 
earliest operation and tbe ending year of their latest operation. (check one) 

o Currently operating: from (beginning year) __~~_______~~~:.--

Jl Inactive or abandoned: from (beginnin& year) 11 ~ I to (ending year) lirr 
a Unknown (only if lID historical information is available) 

NPl Characteristlca Om Collection Form 
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2.'7 	 YEARS OF WASTE MANAGEMENT ACTlVITlES. What are the beginning and ending yeaTS 
of waste management at the site? AppliC3ble waste management activities incluele generation. 
treatment., an<1lor recyding of waste containing hazarelous substances anel/ar receipt of such 
wastes from off-site sources. Aggregated sites that have a combination of active anel 
inactive/abaneloned waste management activities. and sites that are actively managing waste tnat 
have had periods without waste management activities during their existence. shoulel be 
considered currently managing waste. For these sites. indiC3te the beginning year of their earliest 
waste management activity. If sites such as this are no longer managing waste.. indicate the 
beginning year of their earliest activity and the ending year of their lalest activity. All responses 
should be consistent with responses given for question #2.6. (check one) 

CJ Currently managing waste: from (beginning year) -:-~~______~~-=-_ 
~ No longer managing waste: from (beginning year) I ftf( I to (eneling year) If 1 T
O Unknown (only if IfD historical information is available) 

3. 	 Site Type 

3.1 	 SITE ACTlVITlES. Which of the following best describe current activilies/operations/conelitions 
at the site (i.e., on-site activities)? Also, identify aU former activities tbat are at least partly 
responsible for tbe principal contamination at tbe site. Check aU responses that apply. including 
at least one in each column~ if a primary item is checked, at least one sub-item also must be 
checked (e.g., if -Federal facili~ is checked. a sub-item such as ·000- also must be checked). 

Current Former-
o o Federal facility (must also indicate Federal in question #2.4) 
o o DOD 
o o DOE 
o o DOl (e.g., Bureau of Land Management) 
o a USDA (e.g., Forest Service) 
o a Other (specify) 
o t!- Manufacturing/processing 
o I!.. Chemicals and allied products 

o o Pestiejdes 

o a Other (specify) 
o a Primary metalsJmillera! processing 
Cl a Petroleum refining 
o o Metal fabric:ationlfinishing/coating and allied industries 
o o Lumber and wood proouctslpulp and paper 
a o Wood preserving/treatment 
o o Otber (specify) 
a o Plastic and rubber products 
a CJ ElectroniC/electrical equipment 
a o Elecuic power geoqWoQ::? distribution 

~ Other (specify) ---,/weewx:~tLu.J.lelo..__$~_________a 
o o Mining 

a o Coal 

a CJ Oil and gas 

CJ o Mei.als 

a a NOD-metal minerals 

a o Other (specify) 


(response options for queatJon #3.1 continue on next page) 
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CUlT'eot 	 Former 
o o 	 Waste management as principrtl activity (i.e .. no manufacturing or other 

principal activity) 
o 	 a Municipal solid waste landfill 
o a RCRA Subtitle C TSDF (non-generator) 
o o Otber industrial waste facility. including landfill (nOD-generator) 
o 	 a Radioactive waste treatment, storage. disposal (non-generator) 
o 	 a Recycling 
o 	 o Batteri~ 
o 	 o Used/Waste oil 
o 	 a Automobiles/scrap metal/tires 
o 	 ~ Drums 
o 	 a Chemicals/cbemical wastes (e.g.. solvent recovery) 
o 	 a Other (specify) 
o 	 a Publicly owned treatment workslseptic tanks/other sewage treatment 
o 	 a UlegaUopen dump 
o 	 a Other (specify) 
o a 	 Transportation (e.g., railroad yard. airport., barge docking site) 
o a 	 Product storage/distribution as priN:ipaJ activity 
o a 	 Retail/commercial 
o 	 a Agricultural 


NA Residential
Jil o NA None/currently inactive or abandoned 
NA a Spill or other one-lime event, with no other activities (must also indicate 

spill in question #2.5)a Other (Specify)I__________________o 

3.2 	 WASTE TREATMENT, STORAGE. AND DISPOSAL AC11VmES. What treatment, storage, 
and/or disposal activities occur/occurred at the site? (check all that apply) 

o Municipal landfill (must also indicate municipal solid waste landfill in question #3.1) 
o Industrial landfill 
o Surface impoundment (primarily liquid) 
o Waste pile (primarily solid, covered or uncovered)

fS.. Drum/container storage (intentional storage in specified areas) 

o 'lank - above ground (if tank type is unknown check here) 
o Thnk - below ground 
o Discbarge to sewerisurface water (intentional permitted or illegal.discbarge; IIDl secondary 

runoff) 

,a.. Recycling (must also indicate recycling ill question #3.1) 

o Inc:inerati6nJother combustion activity (induding burn pits) 
o Underground injection well 
o l..aDd applicationJtreatment 

C OraiDAeach field 

o megal dumping (unpermitted dumping by site owner/operator in undesignated disposal area) 
o Unauthorized dumping by a party other than the site owner/operator 
o Nonefspill or other one-time event (must also indicate spill in question #2.5)o Other (specify) _______________________ 
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Page 6 

4. 	 Waste Description 

4.1 	 ON-5ITEJOFF·SITE GENERAnON. Is aD on-site or off-site generator responsible for tbe waste 
disposed or deposited on site tbat resulted in the principal contamination? For consistency, 
r=ycling facilities should be considered on-site generato~ (check one) 

a On-site generator ollly 

a Off-site generator(s) only 

IlQ Both on-site and off-site generators 


4.2 	 ENTITY THAT GENERATED THE WASTE. What is the sourcc(s) of the waste disposed or 
deposited on site that res.ulted in the principal (X)ntamiDation (IIDI necessarily the entity that 
generated the origiDal produa)? Note tbat this question is different from question #3.1 
regarding site activities. although the response optiOns are similar. This question wgets the 
generator(s) of the waste present on site, not the site aaivities. However, if the waste islwas 
generated entirely on site, then the response(s) to this question should match tbe response(s) 
to question #3.1. (check aU that apply) 

o Federal facility 
a DOD 

a DOE 

a 001 

o USDA o Other (specify) ____________________ 

!&... Manufaauring 

.. Chemicals and allied produas 


o Pesticideso Other (specify) __________________ 

o Primary metalslmineral processing 

a Petroleum refininl 

o Metal fabricatioDlfinishing/(X)ating and allied industries 
o Lumber and wood produas 

o Wood prc:setving!treatmento Other (specify) __________________ 

o Plastic and rubber produas 
o Elec:troniclelecuical equipment 
o Electric power generation ap:' distribution

Jil Other (specify) _72..f....1a"""x~·f:~,:.J.~.::;;e~$.::...______________ 


o Mining 
o Coal 
o Oil and gas 

C Metals 

C NOD-metal minerals
C Other (specify) ___________________ 

¢. Recyclins 

C Batteries 

o Used/waste oil 
o Automobile junkyardlscrap metal/tires 

~ Drums 

o Chemicals/chemical wastes (e.g.. solvent remvery)o Other (specify) ___________________ 

(response optkms for question #4.2 continue on next piIge) 
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o Transponation (e.g., railroad yard, airpon. barge docking site) 
o Product storage/distribution facility 
o Retail/commercial 

a Agricultural 

a Residential 

o Laboratorylhospiw 

a ConstructiOn/demolition 

o Site remediation (e.g.. wastes from site deanups) 
o Waste management (e.g.• leachate or asb from waste treatment processes) a Other (specify) ______________________ 

4.3 	 PHYSICAL STATE OF WASTE. What is tbe pbysical state(s} of tbe bazardous substance
containing wa5te(s) deposited or detected on site? (check all that apply) 

t!. Solid 

at liqUid 

a Sludge 

a Gas 


4.4 	 GENERAL WASTE TYPES. What are tbe waste types deposited or detected on site? Indicate 
aU tbe waste types present on site under 'OveralL· If three or fewer waste types are known to 
comprise tbe majority (i.e., over 50%) of the waste volume on site, indicate tbeir types under 
'PredominanC Otberwise, leave the 'Predominant- column blan (check aU that apply) 

Overall Predomioant 

Organic chemicals 
~ a 

l!l [J Metals 

a a Non-metal inorganic chemicals 

)L a Strong acidslbases 


a Chlorinated solvents
• a Pesticides 

~ a Paintslpigmeuts 

a o Oily wastes 

a o ~losives 


a o Fuelslpropellants 

c C Fly and bottom asb 

a o POTW sludge 

a a Still and tank bottoms 

a a Contaminated soillscdiiDent 

a a Radioactive wastes 

[J a Other (specify) 


4.5 	 SPECIFIC WASTE CONSTITUENTS. Which of the foUowing waste constituents have been 
deposited or detected on site? (check all that apply, and make sure that response is consistent 
with response to question #4.4). 

a Asbestos 

a Creosote 

a Cyanides 


Dioxins (e.g.. TCDD) 
~ Lead 

a Pentachlorophenol (PCP) 


Potychlorinated biphenyls (PCBs) 
~ Polycyclic aromatic bydrocarbons (PAHs) 

a None of the above 
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~,6 QUANTITY OF WASTE. What is the highest HRS hazardous waste quantity faclor value among 
the pathways scored, regardless of which lier(s) (A. B. C. andlor 0) was used in SCOring? (checlc 
one) 

o 1 
o 10 
.illOO 
o 10.(XX) 
o 1,(XX),(XX) 

4.7 	 WASTE ACCESSIBIUlY. Is the waste on site currently accessible to the public (e.g., is site 
access unrestricted so people call potentially come into direct contact with contaminated 
materials)? Items to be considered when judging accessibility include, for example, presence or 
absence of a oomplete cover over the waste area and a secure fence around the site. A site with 
natural aa:ess restrictions (e.g., steep terrain) also caD be considered inaccessible.. Do not oount 
on-site workers as part of the public when answering this question. {cbeck one} 

lS-Yes 
o No 
o Unknown 

5. 	 Demographics 

For this section, do not directly use th~ population factor vaJues calcuia.ud in the HRS and ouuuJ in HRS 
scoresMtlS. Use aauaJ (i.e., unwtigiue.d, un.adjUSluJ) popu.kJ.tion figures., which should ~ availablt in 1M 
HRS'supporring docunwuatiolt. 

5.1 	 NUMBER OF WORKERS ON SITE. What is tbe current number of workers present on site 
(not including workers involved in response activities)? (cbeck one) 

o 0 

.l( ~ 1 and S. 10 

o ~ 11 and S. 100 
o ~ 101 and S. 1,000 
o > 	1,000 
o Unknown 

5.2 	 DISTANCE TO POPULAnON. What is the sbortest distance from any source or area of 
oontamination at tbe site to tbe nearest residential individual (include all persons occupying 
bomes, apartments, businesses, or schools)? If contamination bas migrated off site onto tbe 
property of a nearby resident(s). tben check tbe box Dext to -0 miles.· If tbe source or 
Q)lltaminated area is not clearly identified, use distance from the site property boundary. (cbeck 
oae) 

J!-.. 0 miles (i.e., on site) 
o > 	0 and S. 1/4 mile 
o > 	1/4 and S. 112 mile 
o > 	112 and S. 1 mile 
o > 1 and S. " miles 

a >" miles 
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5.3 POPULATlON. What is the lotal residential population within 1 mile and 4 miles of the site 
(include all persons occupying homes. apanments. businesses. or schools)? (check one in each 
column) 

WlthiD Within 

1 aille 4 miles 

0 a 0 

0 a > 0 and ~ 10 

0 a > 10 and ~ 100 

a a > 100 and ~ 1,CXX) 


a > 1,000 and ~ 10.cxx)Jl. 
0 a > 10,000 and ~ l00.CXX) 

0 > 100,000
~ 
0 0 Unknown 

6. 	 Water Use 

For purpose of this s~criDn., -local" rqus to ground WaIU wuhdrawab wilhin 4 miles and surface water 
wiJh.drawais wilhin 15 ·in-wat~ miles (e.g., dowl'fSUf:am mil~ for SD'f:antS an.d rivus) ofth~ siu (i.e., wllnu: 
HRS uzrg!t di.sr.anc~ limiu). 

6.1 	 TOTAL DRINKING WATER POPULATION SERVED. What is the total population served by 
local ground and surface water sources of drinking water? Use actual population numbers and 
not adjusted values taken directly from HRS scoresheets. For blended systems, use total 
population served instead of prorated values. Note that the total population served does not 
bave to reside within the HRS target distance limits, only tbe drinking water supply withdrawal 
poiut(s) needs (0 be within the limits. (check one in each column) 

Ground Surface 
o a 	 ~ 10 
o a 	 > 10 and ~ 100 
o a 	 > 100 and ~ 1.000 

a > 1,CXX) and ~ 10,CXX)
~ a > 10.(00 and ~ lOO,CXXl 

o a 	 > 100,000 
o 	 :xt Not applicable (no drinking water witbdrawals within HRS target distance 

limits) 

6.2 	 lYPE OF DRINKlNG WATER SUPPLY SYSTEM. What rype(s) or local drinking water supply 
system(s) is present? ·PubliC- should be checked for any central water supply system. even if 
operated by a private entity. (check aU that apply) 

r Surface 
a Public (serves-over 2S people; e.g., municipal systems) 
a Private (e.g., individual wells) 

a a Unknown 
a a Not applicable (no drinking .....ner withdrawals within HRS target distance 

limits) 
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6.3 	 OTHER GROUND WATER USES. What are the other uses of ground water withdrawn within 
4 miles of the site? (check aU that apply) 

(J Irrigation 
(J Stock watering 
CJ Commercial uses (e.&-. food pre~ration. aquaculture) 
CJ industrial proccss/a>oling 
(J Recreation (e.g., waler supply for mUnicipal swimming pool. infiltration inlO lakes used for 

recreation) 	 . 
I!l Other (specify) J$ottf.e..4 Waf t T C04Cr1 '!J 
(J NODe 
(J UDkDOWll 

6.4 	 DEPTH TO AQUIFER. What is the approximate depth from the ground surface to the 
uppermost usable aquifer (i.e.. an aquifer having sufficient yield and water quality to be usable 
as drinking water or for other beneficial uses) beneath the site? (check one) 

CJ S. 10 feet 
CJ > 	10 and S. 2S feet 
CJ > 	2S and S. 50 feet 
o > 50 and S. 100 feet 

(J > 100 feet 

bl Unknown 


6.5 	 OTHER SURFACE WATER USES. What are the other uses of surface water withdrawn withiD 
15 "in-water" miles of the site? (check aU that apply) 

o Not CUrTeDUy ~, but designated by the state for potential drinking water use 
\U Recreational fishing
t1l Other recreation 
(J Irrigation 
(J Stock watering 
o industrial proccss/a>oling 

(J Commercial fishery, including aquaculture 

o Other oommercial uses o Other (specify) _______________________ 

(J NODe 
(J Unknown 
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6.6 	 TYPE OF SURFACE WATER ADJACENT TO/DRAINING SITE. What are the lype(S) of 
surface "",ner adjacent to/draining the site that could potentially be affected by overland runoff 
from the site (i.e .• are within 2 miles of any source)? Indicate wbether tbe water body is kn~wn 
or suspected of being contaminated by the site. "Ye!/ would indicate that the surface waler body 
meets the HRS criteria for observed release. -Suspected- would indicate that there is some 
evidence of contamination that is attlibutable to tbe site. but the surface water body does not 
meet the HRS criteria for observed release. (check aU that apply) 

Contaminated? 
a In terminent stream a Yes a Suspected [J No [J Unknown 
)l Perennial stream a Yes CI Suspected a No CJ Unknown 
a Rjver (> 1,000 cfs allDual avg. now) a Yes CI Suspected CI No a Unknown 
a Lakelreservoir lJ Yes a Suspected CI No a Unknown 
a Pond lJ Yes a Suspected lJ No a Unknown 
[J Bay a Yes a Suspected a No a Unknown 
a Ocean lJ Yes a Suspected a No lJ Unknown 
a Drainage ditch lJ Yes CI Suspected a No a Unknown 
a Canal lJ Yes CI Suspected a No lJ Unknown a Other (specify) ________ a Yes CI Suspected a No lJ Unknown 
a No surface water within 2 miles 
a Unknown 

7. 	 Sensitive Environment and Reported Environmental Damage 
Information 

7.1 	 EXISTENCE OF SENSl'nvE OR POTENTlAUY VULNERABLE ENVIRONMENT. Is the site 
in or near (Le.. within a 4-mile radial distance. or for surface water within IS -in-water- miles) 
an HRS-designated sensitive environment(s) or other potentially vulnerable cnvironment(s)? 
(check all that apply) 

~ Yes, HRS-designated sensitive environment(s) 
~ Wetland 
lJ Habitat used by F:\e;alc or sti\e qes!J?t~ endangered or threatened species 
]ll Other (specify) L!..t.£.{ n t(JrLtl L.,t:J.C.J:.. 

~ Yes, other potentially vulnerable environment(s} (see Appendix B for definitiOns) 
a Karst terrain 
[J Seismic impaa area 
tL lOO-year floodplain 
a UDStable terrain 
a Vulnerable ground water (class I, as defined by EPA) 
[J WeUhead protection area 
[J Otber (specify) _____________________ 

[J No 

[J Unknown 


7.2 	 HUMAN HEALTHIBIOLOGICAL IMPACTS. Have human health or biological impactS 
attributable to the site been reponed or observed? (check aU that apply) 

~ Yes 
[J Human health 
tl.. Flora (e.g .• stressed vegetation) 
[J Fauna (e.g.. fish kills. wildlife impactS) 

a No 
D Unknown 

" 
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8. 	 Response Actions 

8.1 	 l'YPE OF RESPONSE AC1l0N. What type(s) of response actions has already occurred at or 
near tbe site? (check aU that apply) 

C] Action !las been taken to reduce an immediate threat of fire or explosion 
C] \\Ute hu been physically removed from the site 
C] \\Ute has been treatedlsabilizedlc:ontained on site 
ta. Site ac:c:ess bas been restriaed in response to tbe contamination 
C] Drinkin& water weU(s) bas been closed (on or off site) 
C] Alternate water supply(ies) bas been provided (on or off site) 
C] Residents have bec;1; relocated • . \ 
• Otber (specify) f/cShoQ of tAXU'/JIIi{j :£ras 

C] None J J 


8.2 	 AUTHORITY RESPONSIBLE FOR RESPONSE ACTION. Who performed (or contracted for) 
the response action(s)? (check aU that apply) 

tJi EPA under authority of CERCI..A 

C] EPA under other autbority
o Other Federal agency (specify) __________________ 

C] Statel1oca1 authority 
o Private pattyo Other (specify) ______________________ 

o Not applicable (check only if checked -None' in question #8.1) 

REVIEW OF COMPLETED FORM. When you have completed Sections 1 through 8 of the NPL 
Characteristics Data Collection Form. please cbeck to IfII1ke SIU't that: 

(1) 	 Al] questions are answered, acept for ones that you were specificaUy directed to skip; and 

(2) 	 All questions have been answered such that the responses are internally consistent. espcdally 
those in Sections 2 and 3. For c:umple. if tbe site is the result of a spill or other one-time 

. event. the responses for questions #2.4. #2.5~ #3.1. and #3.2 sbould be CXlnsistent. while if the 
site is inactive or abandoned. the responses for questions #2.4, #2.6, #2.7, and #3.1 sbould be 
consistenL . 

NPL Characteristics Data Collection Form 
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9. Questions to be Completed by Headquarters QA Reviewer 


9.1 	 Name of QA Reviewer: 

Aflilialion (agency/company): 

PboneNum~r. ~{____~)___________________________________________ 

9.2 	 Date QA Completed For This Form: __ /__1_ _ (mmJddlyy) 

9.3 	 NPL Proposed Rule Num~r (i.e.. NPL ·Update" number): 

9.4 	 U.S. Congressional District Number. __________________________________ 

9.5 	 DISCOVERY DATE. What is the date the EPA Region was notified of the hazardous waste 
releasclsite? (should match site assessment CERCLIS information) If tbe day and/or month is 
unknown use ·or as a default value for these entries. 

__,__ ,__ (mm/ddIW) 

9.6 	 DATE OF PREUMINARY ASSESSMENT (PA). What is the date of the PA? (should match 
site assessment CERCLIS information) Iftbe day andlor month is unknown use ·01" as a default 
value for these entries. 

__'__1__ (mm/ddi))') 

9.7 	 DATE OF SfTE INVESTIGATION (SI). What is the date of tbe SI? (should match site 
assessment CERCUS information) If the day and/or month is unknown use ·01" as a default 
value for these entries. 

__,__ ,__ (mm/ddlyy) 

9.8 	 RCRA SUBi1TL.E C STATUS. What is tbe RCRA Subtitle C status of tbe site? (cbeck all that 
apply) 

o 	 RCRA Subtitle C TSDF(s) that meets listing policy 

C Bankrupt 

C Loss of interim status facility (LOIS) 

C Non-filer or late mer 

C Pre-HSWA permittee 

C ProtectiYe filer 

C Convener 


C Large quantity hazardous waste generator 

C Small quantity hazardous waste generator 

[] Not applicable (e.g .• nOD-generator or very smaU quantity generator) 


9.9 	 HRS SCORE. What is the HRS site score (as proposed)? ________________ 
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9.10 	 HRS PATHWAYS SCORED. Which HRS pathways were scored. and for which pathways has 
observed release/contamination been documented? (check all that apply and provide score. as 
proposed) 

Obsened Release! 
Pathways Scored Score Contaminatioa 

o Ground water C 
a Surface water (overlandlflood) 

a Drinking water threat 
C Human food chain threat 

o 

C Environmental threat 
CJ Surface water (ground water to surfac: water) 

C Drinking water threat 
C Human food chain threat 

o 

C Environmental threat 
a Soil exposure 

C Residential population threat 
C Nearby population threat 

a Air 

o 

o 
a None (ATSDR or state top priority site) 
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Appendix A 

Supplemental Data Collection Form for 


Unknown Source Sites 


This supplemental form should be completed oni] for unknown source sites (i.e.. those sites that consist 
exclusively of oontaminated ground water or oontaminated surface water sediments with 110 idmtijiIziJ/e primluy 
SDWU(S». The questions and response options in Sections 2. 3. 4. and S of the standard data collection form 
that are not applicable to unknown source sites have heeD eliminated from this supplemental form. The 
general instructions for the standard data ooUection form apply to this form as well 

A.t 	 SETllNG. What is the site setting? (check one) 

a Large city: within boundaries of a ciry with a population ~ lOO.CXX> 
a Small city/towu: within boundaries of a city/town witb I population ~ lO.OCl1 and < 100.000 
a Suburban: within immediate suburbs of a city 
a Rural: outside of city and suburban areas 

A.2 	 LAND USE. What is the current land use~s) within 1 mile of the site? ~chea all that apply) 

a Industrial 

a Commerdal 

o Residential 
o Agricultural 

a Forestlfieldstwetlandsiother undeveloped 

a Parkslrec::eation 

a SchooUuDiversity/day care 

o Military 

a Other (spedfy) ______________________ 


If IYiIIIlil] tmZiltzbltt inj017J'llZlitHJ indicates that projected future !aDd use(s) withia 1 mile of the site 
may tli6ffT from the current use(s) checked above (e.&-. building a mobiJe home park or other new 
residential area adjacent to a former landfill), write tbem in the blank that follows. Use the 
response optiOns listed above if possible. 

A.3 	 AREA. What is the approximate area of oontaminatioD (lL, total area that iDdudes aU sources 
of contamination and other areas wbere contamination bas come to be loc:ated. plus the area 
between the sources)? If the approximate area of oontamiDalioD cannot be estimated. use the 
area within the property bouDdary. (check oDe) 

c ~ 5 acres 

C > 5 and ~ 2D acres 

CJ > 20 aDd ~ 100 acres 

C > 100 acres 

a Unknown 
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A.4 	 GENERAL WASTE TYPES. What are the waste types deposited or detected on sue? lndicate 
aU tbe waste types present aD site under ·Overall." If three or fewer waste types are known to 
comprise the majority (i.e.. over 50%) of the waste volume on site. indicate their types under 
"Predominant." Otherwise, leave the "Predominant" column blank. (check all that apply) 

<Mnll PredomiDaDt 
o a Organic chemica1s 
o a Metals 
o a Non-metal inorganic chemicais 
o a Strong aadsJbases 
o a Chlorinated solvents 
o a Pesticides 


"0 a Paintslpigments 

o a Oily wastes 
o a &plosives 
o a FuelslpropeDants 

o o Fly and bottom ash 

o a POTW sludge 
o a Still and tank bottoms 
o a Contaminated soillscdiment 
o a Radioactive wastes 

CJ a Other (specify) 


AS 	 SPECIFIC WASTE CONsnTUENTS. Which of the following waste constituents bave been 
deposited or detected on site? (cbeck aU tbat apply. and make sure that response is consistent 
with response to question #A.4) 

o 	 Asbestos 
o Creosote 

a cyanides 

o 	 Dioxins (e.g.. TCDD) 
o 	 Lead 
o 	 Pentachlorophenol (PCP) 
o 	 Polychlorinated biphenyls (PCBs) 
o 	 Polycyclic aromatic hydrocarbons (PAHs) 
o 	 None of the above 
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Appendix B 

Defin~tions of Potentially Vulnerable Environments 1 


Cia.. 	I Ground Waters: Ground waters that are highly vulnerable to contamination and are 
either (1) irreplaceable as a source of drinking water to a substantial population or (2) 
ecologically vital. 

Karst Terrain: Areas where karst topography, with its characteristic surface and subterranean 
features, is developed as a resull ot dissolution of limestone, dolomite. or other soluble 
rock. Characteristic pbysiograpbic features present in karst terrain include, but are not 
limited to, slnkholes, sinking streams. caves, large springs. and blind alleys. 

SeismIc Impact Area.: Areas wbere tbe probability is greater tban or equal to 10 percent 
that tbe maximum horizontal acceleratioll in firm ground or rock at a particular site will 
equal or exceed 0.10 g (expressed as a percentage of the eartb's gravitational pull <I». 
within a time period ot 2.50 years. Horizontal ground acceleration is defined as 
maximum change in velocity over time relative to horizontal movement ct the earth's 
surface as measured at a particular poiDt duri.o:g an earthquake. This parameter is used 
to calculate the acceleration values for any particular area and is derived from equations 
relating to the area's geology and its past seismicity. 

Unstable Terrain: Areas capable of impairing the integrity ot an engineered structure as a 
result of natural events or human activities. Relevant natural events include, but are not 
limited to. localized ground subsidence; differential settling, collapse and slope failure; 
sinkhole fonnation in karst terrains; liquefaction; and hydl'Oa)mpaction. Relevant 
human activities include, but are not limited to, construction operations; flood controls; 
ground water pumping, injection. and withdrawal; resource extraction; stonn water 
drainage; and seepage from bumaD-made water reservoirs. 

Wellhead Protection Are..: Areas designated by the states to protect wells in recharge areas 
of public drinking water supplies. under authority of Section 1428 of the Safe Drinking 
Water Aa. 

10o-y.ar Floodplain: AIly area tbat is subjea to a one percent or greater chance of flooding 
in any given year from any source. For. riverine systems. both tbe' Goodway and the 
floodway fringe are included in the l~year Goodplain. 

1 To be used in responding to question #'.1. 
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Appendix C 

Additional Comments 


Use this space to funher clarify or explain responses to questions in tbe NPL Data Collection 
Form or Supplemental Data CoUeaion Form For Unknown Source Sites. Wben clarifying or 
explaining a response. please mak6 sun III Pf'V'* tJw quatiM 1UIIftber. Attach additional sheets 
if necessary. 

NPL Characterlatlca Data ColledJon Form 
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