


Former Chattanooga Foundries

¢ 60+ foundries
historically
located in
Chattanooga.

¢ Generated spent
sand and
baghouse dust
over many
decades.
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Presenter
Presentation Notes
60+ foundries in the city of Chattanooga, starting in 1880s until about 1980.  Mostly iron, brass, bronze.
Huge amounts of spent foundry sand and bag-house dust were generated as unwanted byproducts.  

Chattanooga was a highly industrial city in the first half of 1900s – with one of the country’s worst air pollution problems in mid century.




Former Chattanooga Foundries
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Presenter
Presentation Notes
  
Foundries generated huge amount of waste (foundry sand, baghouse dust) over many decades.
Foundry waste can contain lead

Material used as fill in flood plains, and as “top soil” in various parts of town, including residential areas.



Spent Foundry Sand

¢ Foundry waste
material can
contain lead

¢ Foundry material
was used as fill
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Initial EPA Involvement

= 2011: resident presented
at ER with Pb poisoning

= 2012: EPA removed Pb
contaminated soil at 84
residences

= Limited geographic area

= Extent of contamination
undefined

= QOther residential areas
may be similarly impacted

= Risk undefined
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Presentation Notes
Potentially large urban lead site:  

Is there a “CERCLA release of hazardous substances” to soil (as opposed to anthropogenic background)?
What is the potential scope and severity?
Is this a removal or remedial situation?



Potential Large Urban Lead Site:
Where to Begin?

Is all of downtown Chattanooga contaminated?

NO
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Presentation Notes
??? Scope of the problem is unknown.   

Spoiler alert…



Objectives of the Investigation

€ Establish urban background levels

¢ Collect high quality data to support risk
management decisions

€ Produce data that can be used for multiple
purposes.
= Site characterization
= Time-critical removal decisions
= Future Rl & Risk Assessment
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Presentation Notes
We knew urban background would be very important for lead and arsenic, and possibly PAHs.  

Most fundamentally – are we dealing with a cercla release, or merely anthropogenic background?

Determined to use best science, best practices to support risk management decisions. 

Also interested in using xrf, but needed to ensure/demonstrate that the FOG would produce quality data.



Best Practices for Sampling for Lead in Soil

= Establish robust background concentration/range
= Incremental Sampling Method (ISM)

= OLEM Directive for sieving soil at lead sites

= EPA Superfund XRF Field Operating Guide

= Lead bioavailability testing

= Develop site-specific cleanup level for lead
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Presentation Notes
We employed a variety of best practices in our field event.

Already discussed establishing background for lead.


Best Practice:
Establish Background Level for Lead

Chattanooga Urban Bkg Study

€ 5x5 mile grid; 50 randomly
selected cells

€ Used SAP/QAPP template
from larger R4 urban
background study

® 7 metals associated with
foundries: Pb, As, Cd, Cr,
Cu, NI, Zn
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Presentation Notes
50 samples collected from randomly selected cells.  Metals and PAHs.


Urban Background Results

Urban background
RSL Mean Bkg (SI) 95% UTL
400 60 175
0.68 3.4 7
Chromium 25 33

= Background lead consistent with other Southeastern cities
= Robust background dataset ready for Rl
= Elevated lead is not “everywhere”
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Presentation Notes
Arsenic background is below levels of concern.

Benzo(a)pyrene background is typically above *new* RSL, but within risk range.
Background BaP relatively consistent with other R4 cities

Chromium is a little high, but not correlated to lead.  Will speciate for chromium in RI or next event.


Chattanooga Lead Background vs. 5 Cities

R4 Urban Lead
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Presentation Notes
Chattanooga: urban lead concentration are in line with urban background in other R4 cities.  
Too small to read, but this is just a quick look at how urban background of lead in soils Chattanooga compares with other cities in the southeast.
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Presentation Notes
Analyzed information from several sources:

TDEC data
EPA data from previous studies
Historic figures; foundries
Department of Health blood lead information
Demographic and census data

Brought all info together, utilized a GIS GeoPlatform to organize and visualize data, lead to 7 high priority study areas.

All focus on residential areas/protection of human health/interest in current exposure.


Field Operation
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Best Practice:
Incremental Sampling Methodology (ISM)

Why ISM?

Superior method to derive an  +&faT5 202
unbiased estimate of the {Fl 4

mean concentration of a §4 30,99 04 o oi o 04 o4 o

N
::rh;-:;u.u.ar. i O DA
|

= ]

given area (i.e. decision unit) = +

for each decision unit )

W K K

_O& O& 02 D& 04 O& D4 D4
X ..;

'i'
One ISM sample is collected i .J.a o oa_os ca ok o4 ok oa|
i .
r¥ J.
ik

Each sample is comprised of ZJ.; . x 0 ox "
30 aliquots, and produces o meme e e e me e
one concentration that

represents the entire decision

unit (yard)

Statistically defensible data
on which to base decisions

United States

N o
VEPAE\S\éi;gcmental Protection Federal Remediation Technology Roundtable November 8, 2017


Presenter
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ISM:  excellent for determining an unbiased mean concentration in a residential yard.  It will produce a number that can be used as an “average exposure concentration” for risk assessment and risk management decisions.

In other applications, the data quality objectives and conceptual site model will determine whether ISM is appropriate

If garden or play area is present, a separate/additional ISM sample is collected.
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Incremental Sampling in Chattanooga

N United States . ..
VEPAE\S\éi;gcmental Protection Federal Remediation Technology Roundtable November 8, 2017




N United States . ..
\vEPAir;\éir:gcmental Protection Federal Remediation Technology Roundtable November 8, 2017



Collecting ISM: Time & Effort

eecco AT&T LTE 1:33 PM 61% >

Stopwatch

08:05.62

03:00.07

One 30-point composite from a
residential yard takes 8 minutes
to collect
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Presentation Notes
To see video:
hover over photo
Press play arrow

Designed a sampling tool.  In the video, you will see the first generation tool.  We improved on the tool and have a better one now.

Faster than a traditional 5-point composite collected with a spoon.


ISM Includes Representative Subsampling

Guidance for Obtaining Representative Laboratory Analytical Subsamples
from Particulate Laboratory Samples EPA/600/R-03/027, November 2003
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Presentation Notes
Representative subsampling is part of ISM.  
Pictures are “1-Dimentional Slab Cake” procedure. 
This ensures that a representative subsample of the larger sample is collected for shipment to lab.  

This is a better practice than simply mixing sample with a spoon and putting a few spoon-fulls in a jar, as it maintains the “representative-ness” of the sample.




Disaggregation and Drying
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Presentation Notes
After collecting samples using ISM, the samples were dried (per R4 XRF FOG).  Drying also expedited sieving.


OLEM Lead Sieving Directive

(E0 5T,
o d’%? UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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: M % WASHINGTON, D.C. 20460
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OFFICE OF
JUL 1 = 2015 SOLID WASTE AND EMERGENCY

 RESPONSE
MO

OFFICE OF LAND
AND EMERGENCY
MANAGEMENT

MEMORANDUM OLEM Directive 9200.1-128

SUBJECT: Recommendations for Sieving Soil and Dust Samples at Lead Sites for
Assessment of Incidental Ingestion

Recommendations for Sieving Soil and Dust Samples at Lead Sites
for Assessment of Incidental Ingestion, OLEM Directive 9200.1-128

N United States . ..
\vEPAf\r;\éir:gcmental Protection Federal Remediation Technology Roundtable November 8, 2017


Presenter
Presentation Notes
This directive was issued while the study was being designed.

Lead can concentrate in fine particles
People are exposed to fine particles through ingestion of fine dust (sticks to fingers, pet paws, etc.)
Lead bioavailability analysis requires fine soil fraction.
IEUBK model uses data from fine fraction to calculate a site-specific cleanup level.  
Sieving will be needed at some point for the risk assessment; we choose to do sieving in the pre-remedial phase to support decision making about the need for removal and the necessity of listing.


OLEM Lead Sieving Directive

= Recommends < 150 um particle size (#100 mesh)
= Incidental ingestion greater for fine particles.
= Dermal adherence greater for fine particles.

= Increased contaminant concentration, mobility, and
bioavailablility in fine particles.

N United States ..
\‘,EPAE\S\g;gcmental Protection Federal Remediation Technology Roundtable November 8, 2017



Dermal Adherence
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Presenter
Presentation Notes
This picture demonstrates that fine fraction soil adheres to surfaces
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Sieve of Stacked Mesh (#10 and #100)
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Presenter
Presentation Notes
#10 sieve  ( to remove sticks, stones, etc.)
#100 sieve == 150 microns == separates coarse fraction from fines.

Disposable polyester mesh.  Decon the rings between samples.
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Fine Fraction <150 microns
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Presenter
Presentation Notes
Resulting fine fraction of soil


Lead Concentrates in the Fine Fraction

Pb |n mg/kg p Lead Box Plots
603 1016
837 1832 ™
1434 4021 2.
1245 2300 :
591 936 5

At this site, sieved soil has approximately 100 ppm
higher concentration than in unsieved.
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Presentation Notes

We have sieved and unsieved lead data for 315 soil samples.  It’s a large data set.

Conclusion: lead concentrates in the fine fraction. Pb conc higher in fine fraction than in raw soil.
Based on the results of this large data set, in future events (RI, removal, etc.) we can limit sieving to only those samples that are close to the cleanup threshold; the exact range can be determined using the data.  For example, if the cleanup threshold is 400ppm, going forward, we will sieve only those soil samples with total lead concentrations 280-400.  
Range of concentration that will be sieved is based on statistical analysis of “type 1” error (i.e. concentrations at which we would have made the wrong decision if the sample hadn’t been sieved).


ISM Includes Representative Subsampling
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Presenter
Presentation Notes
Fines are subsampled for the lab. Lab provided the exact amount they need to digest (2 grams)– eliminating the need for the lab to subsample (which introduces error in the representative-ness of the sample).  Part of ISM.  

I don’t have time to go into the detail of the subsampling, but let me know if you would like to follow up with my staff.


Representative subsamples for analysis

X S00FT
HEAVY DUTY FOOD SERVICE FOIL
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Presenter
Presentation Notes
Mother bag and subsamples.  Two 2-gram subsamples sent to laboratory for analysis.  In future, we will reduce reliance on off site lab - but need lab data for the bkg study to be consistent with other background studies.  Lab data also need for “hrs” samples.





Best Practice:
X-Ray Fluorescence Field Operations Guide

Superfund X-Ray Fluorescence Field Operations Guide, EPA Region 4,
July 19, 2017 (SFDGUID-001-R0)

¢ Tool for OSCs and RPMs

Methodology to collect high quality XRF data for lead and arsenic
Provides real-time data

Multiple readings and QA/QC measures

® 600

Produces “definitive” data = data of sufficient quality to use in
remedial and removal decisions and in the BLRA
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Presentation Notes
The previous methodology generally entailed making decisions on a single XRF reading and or laboratory analysis from a five-point composite or a grab sample.  OSRTI states that statistically valid data can be collected when using the XRF by increasing the number of XRF readings on a single soil sample and calculating an UCL and/or LCL on the sample.


XRF vs Lab Data: Lead

T
Classical Regression oLs
1250 n 50
Slope 1.0513
Intercept 12 %30
A8 0.3823
i " 0334
Scals Estimate 17.0897
Pevalue (Regh 0.0000
P-value {Saps) 0.0000
750
Mane- Kandall
o s 1,093.0000
[ SDel S 113.5478
(-}I Standardized S 91244
2 Approvimate p-value 00000
&
& = Confidence Cosfficient 0,950
=
Piad = Fragsetion Intesval
Green = Confidence Interval
0
250
500
0 100 200 a0 400 500 B34

Lab Pb

R Squared = 0.98
Excellent agreement between XRF data and lab data.
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Presenter
Presentation Notes
For lead, almost perfect agreement between the lab data and XRF data when following the FOG.  
Large data set (approx. 375 samples). 

Successfully demonstrated that the FOG will yield high quality data (consistent with lab data) for lead at this site.  


XRF vs. Lab: Pb

700

600
500 A
400

300

200

100

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

Lab Pb ===XRF Pb

XRF provides reliable, reproducible & defensible data for Pb
for this project (n = 300+)
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Presentation Notes
Another way to look at the lead data. Excellent agreement between XRF and Lab data for lead.

[We did not have great success with Arsenic. The lab and xrf data did not agree.  We have some theories on why that may be, and I can put you in touch with my staff if anyone wants to discuss in more detail.]


Best Practice:
Site-specific Clean-up Levels for Lead
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Best Practice: Lead Bioavailability

UNDERSTANDING BIOAVAILABILITY
of ARSENICand LEAD

in Soils at Superfund Sites

Contaminated soil often contains
different forms of arsenicor lead
that have different bioavailability.

| Bioavailable forms of arsenic
and lead will be absorbed
into the body and

following ingestion of
. contaminated soil.

Bioavailable
arsenic or lead

\\ (light circle O )

Non-bicavailable
arsenic or lead
(dark circle @)

A contaminant that is not bioavailable is .F'I o
not absorbed, and leaves the body.

Bioavailability

* A measure of the amount of lead absorbed into bloodstream
 Important input in clean up level
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EPA

Integrated Exposure Uptake Biokinetic
(IEUBK) Model

Predicts blood lead levels in children resulting from
environmental exposures.

Utilized by EPA to set cleanup goals for lead in soil.

Children Are Often More Yulnerable
to Site Chemicals

They can swallow dirt whean The sams "dase” of a
thay play chamical has a greatar

effect on a smaller parsan

due to lower body waight
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Presentation Notes
Estimates the probability that a blood lead level value will or will not exceed EPA’s blood lead risk goal
Considers lead from all sources (air, water, soil and other)



Best Practice:
Site-specific Clean-up Levels for Lead

Use site-specific lead bioavailability in the IEUBK
model

* BA will “health-based clean-up level

IEUBK default BA = 30%

In this case, 33 soil samples were analyzed for lead
bioavailability

Chattanooga site soils BA = 29-50%; mean = 36%

Other inputs to IEUBK being updated, esp. target
blood lead level

®*éo G060 o
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SOP for In Vitro Lead and Arsenic Testing

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460
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OFFICE OF
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EMERGENCY RESPONSE

MOW THE
OFFICE OF LAND AND
EMERGENCY MANAGEMENT

MEMORANDUM

SUBJECT:  Release of Standard Operating Procedure for an In Vitro Bioaccessibility Assay for Lead
and Arsenic in Soil and Validation Assessment of the In Vitro Arsenic Bioaccessibility
Assay for Predicting Relative Bioavailability of Arsenic in Soils and Soil-like Materials

at Superfund Sites

Standard Operating Procedure... OLEM, May 5, 2017
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Conclusion of Chattanooga Soil Study

AN

Elevated lead is not “everywhere; can distinguish
between suspect material and urban background

Data supports risk management decisions
Unacceptable risk at some properties
Removal warranted at some properties
Remedial action planned

Site-specific cleanup level can be developed

NN XX X
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Presentation Notes
Lead is not “everywhere”; can distinguish between suspect material and urban background 

Removal response warranted in some cases
Action memo for removal at highest priority properties (residential yards >1200 ppb lead, with children) – 15 residences (one multifamily); additional needed. 

14 months from first field work (background study, July 2016) to  NPL proposal (assuming Sept 2017 proposal to the NPL).
7 months from first residential sampling event (October 2016) to removal action (May 2017).

SI data will be part of RI 

Good position to start RI.  May be able to take an early action or interim ROD in these initial study areas. RI can focus on new areas not part of the SI.




Best Practices for Sampling for Lead in Soil

= Establish robust background concentration/range
= Incremental Sampling Method (ISM)

= Sieve soil; analyze fine fraction

= Consider XRF analysis

= Determine site-specific lead bioavailability

= Develop site-specific cleanup level for lead
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Presenter
Presentation Notes
We employed a variety of best practices in our field event.

Already discussed establishing background for lead.
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