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Figure 1: Site Location and Estimated Groundwater Contamination Plume

1991 Plume map!
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Presentation Notes
Contamination was discovered in 1982 at the Motorola facility when they reported a leakage from an UST. Over the next several years dozens of wells were installed to investigate the extent of contamination, and in 1989 the site was listed as a Superfund site. Our understanding of the extent of contamination has changed greatly over the years.

The main contaminants were VOCs such as TCE, PCE, and TCA.  These chemicals were used in the semiconductor industry as solvents and cleaners beginning in the 50s, when their disposal was not regulated.

The site consisted of soil and groundwater contamination.
Most soil contamination that was acting as a source has been cleaned up through SVE systems.
 Groundwater is most challenging to clean due to chemicals that have sunk to the bottom of the aquifer.


Interim remedies: Treatment plants

OU1 pump and OU2 pump and
treat plant: 1992 treat plant: 2001

Both treatment plants send the treated water to beneficial
use, such as manufacturing processes or irrigation


Presenter
Presentation Notes
Motorola began full operation of a pump and treat system in OU1 in 1992. 
Design and negotiation of a second treatment plant occurred in the mid to late 90s, and in 2001 Motorola and Honeywell completed construction of a pump and treatment system in OU2.  Both plants treat the water to drinking water standards, but the water is not used as drinking water. These plants are part interim RODs that are designed mainly for containment of the plume.
- Pump and treat systems are the primary technology available to treat and contain such large plumes of groundwater contamination. However they are not efficient at eliminating the high concentration source areas that exist at this site, which I’ll explain more later. 


Progress of treatment over time
Draft updated plume map



Presenter
Presentation Notes
It is difficult to see the progress of the cleanup through plume maps because much of the progress has been made in terms of reduction in mass/concentration reduction rather than reducing lateral extent.  A plume map only shows the boundary at which 5ppb of chemicals are exceeded. 

There are also other complicating factors that include: 1) the plume was not completely characterized when pump and treat was initiated so data sets are different, 2) complex hydrogeology – there are multiple aquifer layers, and 3) contaminated groundwater is being contained but continues to have smaller "pockets" of high concentrations.


MOTOROLA 52ND STREET SUPERFUND SITE

PHOENIX, ARIZONA
SEPTEMBER 2008 TCE CONCENTRATION CONTOURS
HYDROSTRATIGRAPHIC SUBUNIT B

§ H i H
" H o1y H

A i H
1 H

|2

LEGEND EXAMPLE CROSS-SECTION
GROUNDWATER WELLS OTHER FEATURES HYDROGEOLOGIC CROSS-SECTION SCHEMATIC

Tmpmm——— s, e

— =1 L

 m— e

EXPLANATION OF HYDROSTRATIGRAPHIC UNITS (HSUs)

- Sat ver Gravel Deposts: Rounded gavel,cobies
i sandy matrcwith minor sit and ciay.
- Lippes Bas i eposis: meroond tne 3m8 oo

T RS i S

TCE CONCENTRATIONS
7= GUERIED VHERE DATA GAS EX1ST)

- - e
o= v e :

o v g S
= :

- Fine rained beds are iypically sandy sl wih clay

gue. mﬂﬁw\dhmlmmd siftand clay
il Deposits: Predominarly fine-grained

amounts of cotties, i, anc

LOCATION MAP

ADEQ

e eE Bt

S#7)



Presenter
Presentation Notes
This is the plume in the “middle” layer of the aquifer. As you can see, the high concentration areas are being contained and are concentrated around bedrock. 
- OU1 and OU2 treatment plants – you can see where they are containing the contamination
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Presenter
Presentation Notes
These contour lines of the concentrations in OU1 show how the plume is changing and being captured over time—1992 vs. 2000. Similar results are occurring in OU2. In OU3, the concentrations are indeed going down overall because it has been cut off from the source areas in OU1 and OU2.
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DNAPL in Bedrock: the main challenge
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Presentation Notes
Pure, undiluted contamination can come in the form of LNAPL and DNAPL—semi-soluble liquids that either float or sink in water. VOCs are DNAPL, which at this site has sunk to the bottom of the groundwater table where there is bedrock. The chemicals sink into the cracks and pores in the granite bedrock and stay there, but the chemicals slowly dissolve into the overlying groundwater over time. 

TCE and PCE make up the DNAPLs and are found at both Freescale and Honeywell.

Bedrock in OU1 is closer to the surface, so the DNAPL source problem is mainly in OU1, but also exists in OU2.
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Presentation Notes
LNAPL stays in the upper soil and is easier to clean, such as with SVE systems.
Hydrocarbons (fuels) are a LNAPL. This type of contamination comes from Honeywell in OU2.


DNAPL in bedrock analogy



Presenter
Presentation Notes
In simpler terms, the DNAPL is like a bar of soap at the bottom of a bathtub, gradually dissolving and releasing substances into the water above it indefinitely.  The straws represent the treatment plants in OU1 and OU2.
Although pumping and treating can contain the area and keep it from affecting the water that is downgradient, it will never completely reduce concentrations above the source because the chemicals will continually be released from the “bar of soap” in the bedrock.
As of yet there is no easy way to remove the DNAPL from the fissures in the bedrock. Currently Freescale, in OU1, is studying different ways to extract DNAPL from the bedrock—called the “Bedrock Pilot Study”—and just recently released its first report of the findings. Wendy will give you some more information about this later.

Interim vs. final remedy: 
Only once the sources of contamination have been addressed can a remedy be final. Source areas in other parts of the site have or are being addressed. However until they are all addressed, namely the DNAPL in bedrock in OU1, the pump and treat systems are interim remedies because they contain the plume and reduce concentrations, but can never completely clean the water until DNAPL is eliminated.




How does this site compare to other similar sites?

e San Fernando Valley Superfund Site, California
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Presentation Notes
Other large groundwater contamination sites in the country have had similar timelines and progress. Many of these sites were being contaminated over a period of 30-40 years, and will take at least as long to clean up. Understanding and defining the problem, as well as the cleanup process itself, takes a long time. The Superfund process also involves many required steps and legal negotiations with responsible parties that take time. 

I was asked to compare M52 to another similar site, as this might help you put the site in context and see how similar issues are occurring elsewhere. 
I chose San Fernando Valley, LA, CA because it is also a large groundwater contamination site with similar contaminants.
Similar to M52 in that:
Discovered in early 80s; listed several years later
Multiple source areas
Large plume size
Many PRPs
Many OUs
Interim RODs with treatment plants that contain plume; Here the Interim RODs negotiated years to decades after site discovery
This site is more problematic because the groundwater was being used as a drinking water source; it is still used as DW after treatment; hexavalent chromium problem discovered recently and North Hollywood treatment plant wasn’t treating it, nor containing the plume successfully
No final ROD as of yet



FAQS

. Why has the site been around for almost 30
years and is still not cleaned up?

. Is it safe to eat vegetables or fruits grown in
our gardens?

. Is anyone drinking the water?

4. When will the site be cleaned up?


Presenter
Presentation Notes
Pump and treat systems are slow but have contained the contamination and concentrations are going down. The legal process of CERCLA is also lengthy and complex, requiring time and negotiation for all actions.
Yes. The groundwater is far below any level that a plant or tree’s roots would ever reach. Even if they did, or if there were chemicals vaporizing into the soil vapor above the groundwater, studies so far have shown that the amount of absorption appears to be minimal and the risk meets EPA’s safety standard.
No. Phoenix drinking water comes mostly from rivers and lakes, [the Colorado River (through the Central Arizona Project canals) and Lake Roosevelt and the Salt River Project] not groundwater. The treated groundwater is used for other beneficial uses such as manufacturing processes or irrigation.
A definitive timeline is impossible to determine due to the unknowns of new technologies currently being studied and developed. High concentration source areas haven’t gone down much as of yet, but OU3 is a good example of how the gw concentrations are really decreasing now that the OU1 and OU2 sources areas are contained. Our next goal is to work toward final ROD(s).  Within the text of the ROD, a cleanup timeframe is generally approximated.


Next meetings

* Technical Assistance Grant: Health workshop
with Jennifer Botsford, ADHS: Tuesday June 1,

2010, 6-8pm, Gateway Community College
MA 1100

* First Community Informational Group
meeting: Wednesday June 16, Burton Barr
library, 4t Floor 11:30am-2pm
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Presentation Notes
Extra slides just in case people ask
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