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• human health and the environment

o USEPA 1992. Framework for Ecological Risk Assessment 
(updated in 1998)

o USEPA 1993. Wildlife Exposure Factors Handbook

o USEPA 1997.  Ecological Risk Assessment Guidance for 
Superfund: Process for designing and conducting ecological risk 
assessments.

Where it all began



• Clutch size

• Clutches/year

• Growth rate by weeks

• Age at fledging (days)

• Number fledge per active nest

• Number fledge per successful nest

• Age of sexual maturity (yrs)

• Annual mortality rates

• Longevity

• Body weight (g)

• Metabolic rate (kcal/kg-day)

• Food ingestion rate (g/g-day)

• Water ingestion rate (g/g-day)

• Inhalation rate (m3/day)

• Surface area (cm2)

• Dietary composition by season

• Territory size (ha)

• Population density

Wildlife Exposures: Red-tailed hawk

Source: EPA 1993



Toxicity Reference Dose (TRV) 

taken from the open literature

• Mortality

• Reproduction

• Developmental

Hazard Quotient Analysis

𝑫𝒐𝒔𝒆𝒐𝒓𝒂𝒍 =
[(𝑰𝑹𝒇𝒐𝒐𝒅× 𝑪𝒇𝒐𝒐𝒅) + 𝑰𝑹𝒘𝒂𝒕𝒆𝒓 × 𝑪𝒘𝒂𝒕𝒆𝒓 + 𝑰𝑹𝒔𝒐𝒊𝒍 × 𝑪𝒔𝒐𝒊𝒍 + 𝑰𝑹𝒔𝒆𝒅 × 𝑪𝒔𝒆𝒅 ]

𝑩𝑾

HQ =
𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒

𝑇𝑅𝑉
=

𝐷𝑜𝑠𝑒

𝑇𝑅𝑉

One 
chemical at a 

time



Environmental Vogue

• Emerging Contaminants
• 1,4-Dioxane
• PFOS/PFOA

• Endocrine disruptors
• Phthalates
• BPA



Endocrine Disruptors
Early studies of alligators led biologists to realize that 
something in the environment was affecting their 
reproduction. Juvenile female alligators had malformed 
ovaries, while males had lower than average testosterone 
levels and a small penis. Researchers have discovered that the 
changes were caused by environmental contaminants, which 
were acting as endocrine disruptors (Science News – January 
5, 2014).

• Organochlorine pesticides (DDT)
• PCBs
• Synthetic estrogen



One 
chemical at a 

time, use 
simple math

How did I get here?

What am I doing with my life?



• PCL Database for Wildlife 
o Sediment 

o Soil 

o Based on the 7 major habitats in Texas

o Minor Habitat (aquatic and 
terrestrial)

• All released in January 2017

• Conducting Ecological 
Risk Assessments at 
Remediation Sites in Texas 
(ERAG) (RG-263)

• Screening Level 
Benchmarks (RG-263B)

Ecological Risk Assessment



• Benchmarks now Excel-based 

• Acute SW values added

• Sediment second effects and 
benthic PCLs listed

• Radionuclide screening values 
added

• TCEQ working to verify LC50 -
based values

• Planned updates

• ERAG began in the 1990s –
workgroup

• Released in 2001, updates in 
2006 and 2014

• ERAG 2017 reorganized 
around the 10 required 
elements

• Updated the science

• Accessible (e-reader)

• Process did not change!

ERAG and Benchmark Updates



TCEQ Web Pages
www.tceq.texas.gov/remediation/eco/eco.html
• Ecological Risk Resource page
• ERAG, benchmarks, link to Database
• TRRP-15eco (Representative Concentrations)
• TRRP-24 (Determining PCLs for SW and Sed)
(don’t forget Surface Water Program)
www.tceq.texas.gov/remediation/trrp/guidance

• Guidance and Forms

http://www.tceq.texas.gov/remediation/eco/eco.html
http://www.tceq.texas.gov/remediation/trrp/guidance


PCL Database
• Calculates Sediment and Soil Wildlife PCLs
• Birds, Mammals, Reptiles and Amphibians
• 7 Major habitats plus Minor Habitat
• Can incorporate home range and seasonality factors
• Modify uptake factors or TRVs 
• Export to Excel
• Resource for: 

• Species information
• TRVs
• Uptake factors (e.g., soil to earthworm, soil to 

arthropod)



PCL Database

pcl.wtamu.edu/pcl/login.jsp

• Guest users not allowed to export
• Register Now!











Minor Habitat





PCL Database
• Agency accepted inputs (body weight, home range)
• Allows the user to know PCLs at the beginning

• Compare to Human Health PCL 
• Preliminary Critical PCL

• Aid in planning assessment or additional data collection
• Use PCLs as assessment levels (detection limit check)
• Tool for defining Affected Property boundary

• Development of memos to exit a process without a SLERA



• PCL Database – Freshwater 
Systems

• Lowest Conservative PCL = 
89.37 mg/kg (Common Yellow 
Throat)

• Benthic PCL = 90.3 mg/kg

• Develop memo with maps

• Present data and CSM

• Show PCLs from Database 

• Done!

• Facility located next to a 
wetland

• Conceptual model indicated 
that there could have been 
runoff of copper into adjacent 
wetland

• 2 sediment samples and 2 soil 
samples collected

• Concentrations ranged from 
17 – 56 mg/kg. 

• Is a SLERA the next step?

PCL Database Example





PCL Database – Work in Progress



• Understand hot spots; 
consider surgical removals

• Use statistics (95% UCL)

• Don’t forget about 
Ecological Services 
Analysis (ESA)

• Know your site

• Protected Species

• Use the Tier 1 Exclusion 
Criteria Checklist

• Get the data from 
habitat areas (TRRP-
15eco)

Ecological Risk Assessment - Texas



• Remember that the 
industry is young –
limited data
o One TRV for reptiles – lead

o TRVs for birds – chicken

o TRVs for mammals – rat/mouse

• TCEQ welcomes input, new 
data, new ideas

o Trail Cameras – Horned Lizard

• Don’t be afraid of site-specific 
data, but develop a Tier 3 
work plan to focus efforts

o Tissue Concentrations

o Uptake Studies

• Cost/Benefit 

Ecological Risk Assessment - Texas



Margaret Roy
margaret.roy@pbwllc.com
512-913-5142

mailto:Margaret.roy@pbwllc.com

