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Human Health
• Contaminants contributing the most to human health risks 

include polychlorinated biphenyls (PCBs) and dioxins due to 
the consumption of fish and blue crabs from Newtown Creek.  
Regional Maximum Exposure (RME) fish and blue crab 
consumption result in a lifetime excess cancer risk that exceeds 
the U.S. EPA acceptable excess cancer risk range of 10-4

 to 10-6. 
Noncancer hazards above the U.S. EPA threshold (HI of 1) were 
also associated with consuming fish and blue crabs from 
Newtown Creek. 

• For all other recreational receptors, the cancer risks are below 
or within U.S. EPA’s acceptable risk range and noncancer 
hazards are below the hazard threshold.  The general 
construction worker was the only occupational receptor with 
noncancer hazards above the hazard threshold. Cancer risks for 
the general construction worker were within U.S. EPA’s 
acceptable risk range.   

• Unacceptable cancer risks and non-cancer hazards provides 
regulatory ability to pursue a remedial action

Risk Assessment Conclusions (from 06/2021 CAG presentation)
Ecological
• Locations: Turning Basin, English 

Kills, Maspeth Creek, East Branch, 
Dutch Kills are primary areas of 
elevated risk, with less impact in 
Creek Miles 0-2
• Compounds: Primarily PAHs and 

PCBs, with additional 
contributions of copper, lead and 
dioxin (2,3,7,8-TCDD)
• Next Steps: Results of BERA, 

HHRA and RI will be used to 
develop the Feasibility Study, 
which will identify remedial 
alternatives to address risk 
associated with areas and 
compounds listed above.
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PRG Document Developed
• Document steered by EPA and identified each 

compound and receptor group associated with 
unacceptable human health or ecological risk

• Preliminary remediation goals were calculated to 
represent values associated with Hazard Quotients 
of 1 or Cancer Risks of 1 x 10-6 for each compound 
and receptor group

• The lowest value for each compound was selected 
as the risk-based preliminary remediation goal for 
use in the Feasibility Study

• Other values, such as ARARs, TBCs and/or 
background, are not included in this presentation
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Preliminary Risk-Based Remediation Goals (PRGs)

*Applicable or Relevant and Appropriate (ARAR) and background values are not included at this time in the process.

Contaminant of 
Concern

Risk-Based 
PRGs

Receptor(s) with 
Unacceptable Risk

Pathway Driving 
Risk

Most Sensitive 
Pathway

Cancer 
Risk

Non-cancer 
Hazard

Other 
Information

PCBs 0.30 mg/kg Humans
Birds

Fish/crab 
consumption

Crab consumption 4 x 10-4 20 A-20.9 g/d
Adol-14 g/d

C-7 g/dDioxin/Furan 18 ng/kg Humans Fish/crab 
consumption

Crab consumption 2 x 10-4 16

Copper 490 mg/kg Mummichog – spotted 
sandpiper

Diet – fish Mummichog ----- ----- Modeled value

Lead 340 mg/kg Spotted sandpiper Diet – bird Spotted sandpiper ----- ----- Modeled value

TPAH(34) 100 mg/kg Benthic fish and 
macroinvertebrates

Sediment toxicity – 
invertebrates

Benthic 
macroinvertebrates

----- ----- Site-derived 
from toxicity 

testsC19-C36 aliphatic 
hydrocarbons

200 mg/kg Benthic fish and 
macroinvertebrates

Sediment toxicity – 
invertebrates

Benthic 
macroinvertebrates

----- -----
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PAH 17 (C10-C22)

PAH 34 (C10-C22)

Total Petroleum Hydrocarbon – TPH (C9-C40)
Diesel Range Organics - DRO (C10-C28)

Alkylated (C11-C22)

Aliphatics (C19-C36)

Total Petroleum Hydrocarbons (TPH)
• BERA indicated that 

hydrocarbons (as measured by 
PAH34 in porewater) were 
related to unacceptable risk to 
benthic invertebrates and are a 
contaminant of concern (COC)
• TPH can be characterized based 

on the number of carbons in 
the ring structure (e.g., C4-C9, 
C9-C36) or summing specific 
constituents (e.g., PAH17, 
PAH34)

Correlation with toxicity
C19-C36
PAH34
TPH (C9-C40)
DRO (C10-C28)
Alkylated
PAH17

Better

Good
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Comparison of PAH17 to PAH34

PAH17
• acenaphthene
• acenaphthylene
• anthracene
• benz[a]anthracene
• benzo[a]pyrene
• benzo[e]pyrene
• benzo[b]fluoranthene
• benzo[j]fluoranthene
• benzo[g,h,i]perylene
• benzo[k]fluoranthene
• chrysene

• dibenz[a,h]anthracene

• fluoranthene

• fluorene

• indeno[l,2,3-c,d]pyrene

• phenanthrene

• pyrene

PAH34
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Orange
Blue
Green
Yellow
Gray

Orange – C4 Napthalene
Blue – C4 Benzoanthracene/Chrysene
Green – Benzo (g,h,i) perylene
Yellow – Benzo (h,j,k) floranthene
Gray – C3 Benzoanthracene/Chrysene

Blue ovals highlight the 
difference in PAH 
constituents when compared 
to the reference and main 
stem of Newtown Creek. 
Sediment toxicity tests show 
greater toxicity in the areas 
within the blue ovals.
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Risk-Based PRG Spatial Distribution

SETAC Pittsburgh 11/14/2022 8

The risk-based 
PRGs were 
exceeded for all six 
hydrocarbon 
classes at all 
locations except 
the solid green 
circles

The red circles 
exceeded one or 
more PRGs
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Hydrocarbon Risk-Based PRG Options

SETAC Pittsburgh 11/14/2022 9

• Dividing the current sediment 
concentrations of each 
hydrocarbon class by the PRG 
yields a ratio:

• Green = <1
• Light Yellow = 1-3
• Darker Yellow = 3-6
• Orange = 6-10
• Red = >10
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Hydrocarbon Risk-Based PRG Options

SETAC Pittsburgh 11/14/2022 10

• Assuming concentrations at all 
locations were below the C19-C36 
PRG (200 mg/kg), and all classes 
were reduced by the same 
percentage
• Shows most, but not all locations 

would yield a ratio <1
• PAH(34) would have the most 

locations with a ratio >1
Concentrations at all locations 

below the PRGs for both C19-C36 
and PAH(34) would bring all 

locations to a ratio <1
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Bulk Sediment PAH(34) vs. Survival

SETAC Pittsburgh 11/14/2022 11

• Bulk sediment PAH(34) correlates 
well with toxicity 
• 8 toxic samples did not have 

bioavailable PAHs (green triangles 
in oval had survival <75%)
• <75% survival is toxic

• Toxic to Leptocheirus at:
 100 mg/kg dw PAH(34)

Low PW TU PAH
High PW TU PAH
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Bulk Sediment Hydrocarbons vs. Survival

SETAC Pittsburgh 11/14/2022 12

• Bulk sediment concentrations of 
each class correlated well with 
toxicity 

• Toxic to Leptocheirus at:
 PAH (17): 30 mg/kg dw

Alkylated PAHs: 70 mg/kg dw
C9-C40 TPH: 3,820 mg/kg dw

C10-C28 DRO: 1,920 mg/kg dw
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Bulk Sediment C19-C36 vs. Survival

SETAC Pittsburgh 11/14/2022 13

• Bulk sediment C19-C36 aliphatic 
hydrocarbons correlate well with 
toxicity

• 3 samples with high PW TU PAH (34) 
and low survival in the oval at the 
center bottom pull the response 
curve down

• Removing site samples with the high 
PW PAH TUs (fitting the dashed green 
curve to only the green samples) 
moves the response curve to the right

• 75% survival line perfectly segregates 
toxic samples from nontoxic samples

• Toxic to Leptocheirus at:
200 mg/kg dw C19-C36

Low PW TU PAH
High PW TU PAH
All Site Data
Only Low PW TU


