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Welcome to the CLU-IN Internet Seminar 

NARPM Presents ... Using Science to Find Solutions at Superfund 
Sites- The Benefit of EPA and USGS Collaboration 

Sponsored by: U.S. EPA Office of Superfund Remediation and Technology Innovation 

Delivered: April 19, 2012, 1:00PM - 3:00 PM, EDT (17:00-19:00 GMT) 

Instructors: 
James Landmeyer. Ph.D., U.S. Geological Survey (jlandmey@usgs.gov or (803) 750-5128) 
W. Russell Keslfe. Jr .. P.G .. U.S. EPA Region 4 (Kestfe.rosly@epa.gov or (404) 562·81319) 

Sco/1 Miffcr, U.S. EPA Region 4 (Milfcr.~cott@cpa.gov or (404) 562 9120 
MOde fa lOt'S.' 

J&an Batenl, U.S. EPA. Technology Innovation and Field Services DMsion (bef&nt.jeen@epa .gov or 703-603-9924) 

Visit the Clean Up Information Network online at www.cluin.om 
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Housekeeping 

• Please mute your phone lines, Do NOT put this call on hold 
- press .. 6 to mute #6 to unmute your lines at anytime 

• Q&A 
• Turn off any pop-up blockers 
• Move through slides using # links on left or buttons 

Go to slide 1 

• This event is being recorded 

()()wnload slides as 
PPT orPDF 

Submit comment or 
Go to que~tion 

seminar Report technical 
homepage problems 

• Archives accessed for free http://cluin.orgflive/archive/ 
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Although I'm sure that some of you have these rules memorized from previous 
CLU-IN events, let's run through them quickly for our new participants. 

Please mute your phone lines during the seminar to minimize disruption and 
background noise. If you do not have a mute button , press *6 to mute #6 to unmute 
your lines at anytime. Also, please do NOT put this call on hold as this may bring 
delightful, but unwanted background music over the lines and interupt the seminar. 

You should note that throughout the seminar, we will ask for your feedback. You do 
not need to wait for Q&A breaks to ask questions or provide comments. To submit 
comments/questions and report technical problems, please use the ? Icon at the top 
of your screen. You can move forward/backward in the slides by using the single 
arrow buttons (left moves back 1 slide, right moves advances 1 slide). The double 
arrowed buttons will take you to pt and last slides respectively. You may also 
advance to any slide using the numbered links that appear on the left side of your 
screen. The button with a house icon will take you back to main seminar page which 
displays our agenda, speaker information , links to the slides and additional 
resources. Lastly, the button with a computer disc can be used to download and 
save today's presentation materials. 

With that, please move to sl ide 3. 
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·ng Science to Find Solutions a 

Superfund Sites-The Benefit 
EPA and USGS Col/aborati 
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EUSGS 
........ ~wwtl 
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Challenges for RPMs at Superfund Sites: 

• /{low-hanging" fruit has been picked 

• Who are the PRPs? 

• Are there potential VI issues? 

• Case Study at the Capital City Plume (CCP) 
Site, Montgomery, AL 
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In 2008, EPA Region IV asked the USGS the 

following question: 

"Why are PCE and TCE concentrations in 
groundwater at the Capital City Plume (CCP) 
Site not going down ?N 

EUSGS 
-----·~wwtl 
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U.S. Geological Survey 

• Department of the Interior bureau 

• Science organization- no regulatory or land 
management responsibilities 

• Impartial data 

• Mission 
- The USGS serves the N<Jtion by provid ing reliable scient ific information to describe and 

unde.rstand t he Earth; minimi~e loss of life and property from natural disasters; manage 

water, biologica l, energy, and mineral resources; and enhance and protect our quality of 
life. 
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1.0 

" ... source of contamination not 
k II nown ... 

A common problem at some 
Superfund sites 

II USGS 
............. -*' 
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Objective App roach - 2008 
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Basic concept: 
•Tree roots take up water, 
gasses, and associated 
contaminants from t he 
subsurface. 

•The contaminants move 
up the trunk. 

•Tree coring provides a 
sample of the 
groundwater and soil gas 
beneath the tree. 
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Met hod has been peer-reviewed and published 
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Data- 2008 
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Result 

1. PCE and TCE detected upgradient of 
previously mapped groundwater 11plume" 
locations 
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Data- 2008 
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Looking at land Use History ill USGS 
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Result 

1. PCE and TCE detected upgradient of 
groundwater uplume" locations 

2. PCE and TCE detected near locations of 
former printing operations 

2.8 
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How would Printing be related to 

PCE and TCE? 

2.9 
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Water-based proc!lsses Oi l:-based processes 

Ink rollers 

Printed 
paper 

~0 

EUSGS 
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Blanket wash 

1) Toluene 
2) Methyl Eth1yl Ketone (MEK) 
3} Glycol Ethers 
4) Xylene (mixed isomers) 

--• 5) Tetrachloroethylene 
6) Metfiy,l ,lsobutyl K~etone (MIBK) 
1) Methanol 
8) 11.1, 1-Trichloroet1hane (TCA) 
9) Oichloromethane 
1 0) Ethylene Glycol 

Fountain Solutions 

~1 

II USGS 
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Result 

1. PCE and TCE detected upgradient of 
groundwater uplume" locations 

2. PCE and TCE detected near locations of 
former printing operations 

3. PCE and TCE were used by printing 
operations 

II USGS 
............. -*' 
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What was done with the dai ly waste 
stream? 

e II d · dd d • II ... umpe own ra1n ... 
II h d • h" IJ • ... was e m mac me ... 

• Floor sumps 

• Pkked up by Safety Kleen starting inlate 1960s 

(quotes from responses to EPA Section 104(e) Information Requests) 

II USGS 
............. -*' 
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Result 

1. PCE and TCE detected upgradient of 
groundwater uplume" locations 

2. PCE and TCE detected near locations of 
former printing operations 

3. PCE and TCE were used by printing 
operations 

4. Disposal down drains 

II USGS 
............. -*' 
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How did this behavior result in 
contaminat ion of t he subsurface nearby 

and, ult imately, groundwater? 

Surface- soil- groundwater I 
pathway 

II USGS 
............. -*' 
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2008 

Older subsurface 
drainage 

l 8 

grate 

E USGS 
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Tree-core data 
(2008) 

Color-tee data 
(2011} 
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Color-tee data 
(2012} 
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Chloroform in groundwater? 

• Chloroform added to water at the water plant 

• Treated water has 2 to 44 ug/L 

• MW-15 = 37.3 ug/L 

• MW-15 has pH near 7.3 (all other wells less 
than 6) 

47 

EUSGS 
.... ,...ct.MfiM'Itl 

47 



Chloroform in groundwater? 

• How did treated municipa l water get to the 
water table? 

• Possible cracks, root penetration (leakage) in 
sewer system 

• Common to many municipa l, SS around the 
country. 
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So what? 

A tracer of what has been put into 
t he sewer (treated water and/or 
wastes) at land surface in 
upgradient area can enter the 
water table 
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What about the timing of the 
re,lease(s)? 

• Years businesses operated related to age of 
plume? 
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CFCs in groundwater 

• CFC (-11 and -113) are man-;made 

• All water older than 1940 has 0 ug/L 

CFCs 
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• If dete·cted in water, it is no older than 

1940 

• CFC are in recharge everywhere 

EUSGS 
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CFCs in groundwater at CCP Site 

• Present in only the shallow well 

• Not present in all wells 

• In groundwater at concent rat ions greater 
than possible for equilibrium wit h CFC
enriched air 

• CFCs are enriched over urban areas 
{USGS Fact Sheet 022-02) 
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CFCs in groundwater 

So what? 

CFC-enriched water is further evidence of 
stormwater or sewer pipes leakage from land 
surface to groundwater} and the timing of 
occurrence. 

S6 
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SF6 in groundwater 

• Sulfur hexafluoride (SF6) is a gas present at trace 
levels in the atmosphere that has n atura ~ and 
anthropogenic sources 

• the detection of SF6 in groundwater indicates the 
presence of water recharged since the 1970s 
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Trees preserve a record of past events 
encountered during their annual growth 

EUSGS 
....... ~..-M 
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Contaminants preserved? 

• lnorganics, yes 

• Organics, no 

• But 

• PCE and TCE leave behind Cl-, yes 

• Caveat - some inorganics are transported 
within the t ree over space and t ime 
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What about downgradient?' 
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Data - EPA Rl, 2000 
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Result 

1. PCE and TCE detected upgradient of 
groundwater "plume" locations 

2. PCE and TCE detected near locations of 
former printing operations 

3. PCE and TCE were used by printing 
operations 

4. Disposal down drains 

5. Soil-gas more contaminated by PCE/TCE 
upgradient 

.1"""-'0. 
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Conceptual Model 
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Groundwater sampling 

PCE and TCE 
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PCE Data • USGS, 2009 
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To recap 

• Where? Potential source(s) and locations 

• How? Pathway (land surface to groundwater) 

• When? 

II USGS 
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PCE Data - USGS, 2009 
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TCE Data - USGS, 2009 
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Science-based Data: 

• Tree cores 
• Geoprobing, geophysics, ground and downhole 
• Vapor Implants 
• PlD, portable f ield GCs 
• Color-Tee field results 
• Chloroform as tracer of recha rge 
• CFCs, SF6 to age date groundwater 
• Dendrochronology 
• Air sampling 
• Soil-gas sampling 

II USGS 
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EPA and USGS Collaboration 

• lAG 

• Need-specific Work Authorizations 

• Access through USGS contact to ALL the USGS 
capabilities and expertise across 50 states 

II USGS 
............. -*' 

86 



87 

Other EPA-USGS examples: 

• Region VII; Riverfront Superfund site, New· 
Haven, Missouri 

• Region IV; Alabama Pilating Site, Vincent, AL 

• Region V; Co-location agreement 

• Region Ill; Standard Chlorine of Delaware 

II USGS 
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http:/ /pubs.usgs.gov /si r /2011/5148/ II USGS 
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Resources & Feedback 

• To view a complete list of resources for this 
seminar, please visit the Additional. Resources 

• Please complete the Feedback Form to help 
ensure events like this are offered in the future 

J:";. rPA t ... t • .t,~ ~p,,.__, Pn>l>'<t lr•~_..,.IT.qlo•r-'' 
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,...,'ln""!!,..,.,.,J,.,...,._...u ..... f'~J 
~1.7'·~~1-. 

----~ ... ·-----... ~ ..... ,_,.,...--i-1_•''- --·~-· --~---.. ·---................. -.. 
Need confirmation of your 
participation today? 

, ...... ~~· --... 
e>«•ot~ 
C"~tt..l'»> 

( Fill out the feedback form and 

~~:::::.::::::--~.. check box for confirmation email. 
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New Ways to stay connected! 

• Follow CLU-IN on Facebook or 
Twitter starting Apri l 1, 2012 

IJhttps://www.facebook.co:m/EPACieanUpTech 

https://twitter.com/#!/EPACieanUpTech 
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