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Former Wurtsmith Air Force Base
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Presenter
Presentation Notes
We start the timeline back in 2010 with samples collected by EGLE that confirmed PFAS  in GW, SW, soil, and biota from the widespread use of AFFF on the former base. 

This prompted the AF to begin base-wide sampling in 2012-2013.  The Air Force is conducting the environmental restoration under CERCLA

Which lead to the installation of the  FT-02 Treatment System as a Time Critical Removal Action  (or TCRA) beginning in 2014.

The AF began the PA in 2016 and continued into the Site Inspection followed by the Expanded Site Inspection in 2018-2019.

Also around this 2016-2017 time EGLE began their investigations outside the base boundary around the Oscoda Area that included residential sampling, installing groundwater monitoring wells, and surface water sampling.

From 2018 to 2019 the AF completed two removal actions

Including the Central Treatment System, which like FT-02 was a Time Critical Removal Action

And retrofiting the Mission Street groundwater treatment system to treat PFAS as a Non Time Critical Removal Action.

During this same timeframe EGLE completed it’s groundwater flow study (or transducer study) on the east side of Van Etten Lake.
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Presenter
Presentation Notes

This figure is to show where the Air Force currently is in the CERCLA process.

The preliminary assessment and site inspections (including the ESI) have been completed, and now (as you all know) the AF is moving into the Remedial Investigation phase.

The Air Force has confirmed with EGLE that the Remedial Investigation contract will also include interim actions.  The AF will provide more detail on this tomorrow during the RAB meeting.
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Presenter
Presentation Notes
This figure showing total PFAS detected in groundwater and residential drinking water samples best depicts the driver for EGLE’s need to develop a Conceptual Site Model (or CSM) for the Oscoda area.  This figure shows all the analytical results from all samples collected through October of 2019.  

The reason we show Total PFAS and not just the compounds that have criteria (which are PFOA and PFOS) are because products containing PFAS (like AFFF) that impact groundwater are made up of dozens of PFAS compounds. 

As Groundwater moves through the aquifer these different PFAS compounds are carried along, but the rate in which they travel and disperse varies based on the physical and chemical properties of each compound.  So, it’s better to look at Total PFAS (or the sum of detected PFAS concentrations) because it gives a more wholistic picture of where impacted groundwater is, where it came from, or where it could be in the future. 

Each colored square or circle represents the highest concentration of total PFAS at each location.

After PFAS was found widespread across the former Air Force Base, EGLE focused efforts to determine if there were impacts outside the former base boundary. 

As you can see, PFAS was found all throughout the Oscoda area.  Some of these areas, as a result of EGLE investigation activities, were determined to not be the result of on-base activities.

For example PFAS impacted groundwater in the Colbath area to the north of the former base was the result of AFFF being used on a house fire.

Another is Oscoda High School were PFAS impacted groundwater was the result of AFFF use on a nearby forest fire and a later bus garage fire.

Other areas, like east and north of Van Etten Lake, currently do not have an explanation as to the source of the PFAS detected in groundwater and have, until recently, been the focus of EGLE to try and fill in this data gap within the overall Oscoda Area Conceptual Site Model.

In the following slides will go through the current Conceptual Site Model for the Oscoda Area based on the current set of data and understanding.
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Presenter
Presentation Notes
This is an oblique view of Wurtsmith from the south created by draping aerial imagery over exaggerated topography.

Yellow dotted lines are the boundaries of old river deltas deposited during the last ice age. 

The sediment deposited by these deltas are made up of mostly fine to coarse sands and some gravels.  Nearer to Lake Huron we find dune deposits and older beach sediments.

These sandy coarser sediments make up the top 70-feet below ground surface, which is also the principal groundwater bearing zone (or aquifer).

Beneath those sandier sediments is clay that was deposited by glaciers.  This clay is consistent throughout the entire area and can be thought of as the bottom of the aquifer. 

Note how the former Air Force Base sits on the remnants of the Algonquin Delta which is topographically higher than the Au Sable River to the south and Van Etten Lake to the northeast.

Although a little harder to see in this figure Van Etten Lake is a low area  between the land north and east, up to Cedar Lake which sits approximately 20-feet above Van Etten. 

Keep this topography in mind when discuss groundwater elevations and groundwater flow directions in the next few slides.  
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Presenter
Presentation Notes
This figure shows groundwater elevation and the general direction of groundwater movement within the Wurtsmith/Oscoda area.  Another way to think of this figure is as a groundwater topography map.

There are two sets of groundwater elevations from two separate measuring events:

The yellow lines are from a1983 USGS Report. 

The blue lines are more recent groundwater elevations (2018).

The gray arrows represent general direction of groundwater flow.

Both data sets are included to show the similarity in groundwater conditions over time, even with the additional monitoring well locations installed by EGLE. 


Groundwater generally flows from topographic highs, to topographic lows which in this area are surface water bodies (Au Sable River, Van Etten Lake, Lake Huron, ect.).  

Groundwater on-base flows from the west. As it moves across the base it divides into two directions, east discharging into Van Etten Lake, and south into Clark’s Marsh and eventually the Au Sable River.

On the East side of Van Etten Lake, groundwater is flowing south from a high at Cedar Lake then divides in direction; either west into Van Etten Lake or east into Lake Huron.  This divide extends all the way south between Van Etten Lake and Lake Huron.

Also, because of the opposing groundwater flow direction and elevation on either side of Van Etten Lake, it is highly unlikely that groundwater can flow under the lake to the opposite side.  It is most likely that groundwater on both sides of the Van Etten discharge directly into the lake.

However, previous and current studies, indicated a potential influence of near shore groundwater levels at the southeastern end of Van Etten Lake due to the seasonal artificial raising and lowering of the lake level. The next few slides we’ll take a closer look at this.
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Presenter
Presentation Notes
One way to show this Van Etten Lake influence is to look at groundwater elevation maps from two different times of the year.

These next two slides do this by showing groundwater elevation maps from different seasons, focused on the southeastern end of Van Etten Lake.

Note the map has been rotated 90-degrees to zoom into this part of Van Etten Lake.  North is now to the left.

The blue lines are groundwater elevation contours

The light blue arrows are groundwater flow directions

And, the blue points are the monitoring wells where groundwater was measured to create these maps.

Also note that the groundwater elevation contour intervals used in this figure are ½ - foot, instead of 5-foot intervals used in the previous figure.  This is to show more detail in the groundwater elevation and flow directions.

This slide depicts groundwater conditions from December 2018 when the lake is at it’s lowered winter level, which is approximately 4-feet lower than summer.

Notice that the groundwater flow direction (west of the divide) pretty clearly indicates groundwater moving towards Van Etten Lake all along the shoreline shown, similar to how it’s shown in the previous slide.
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Presenter
Presentation Notes
However, when you look at groundwater elevations from July of 2019, when Van Etten Lake water level is at its summertime high, there is significant change.

Note the difference in groundwater elevations and flow arrows from the previous slide, especially along the southeastern shore of Van Etten Lake, and near the dam.  

This shows that during the summer when Van Etten Lake is full or at higher levels, the lake is potentially affecting the groundwater levels and/or flow-direction in near-shore groundwater within a few hundred feet of shore. 

This was further verified by the transducer study which showed this condition on the southeastern end of the lake was continuous through the spring, summer, and fall of 2018 while Van Etten Lake was raised.

So what are the implications as they pertain to PFAS impacted groundwater?

Based on the current set of data from this and previous studies combined with the current hydrogeologic understanding of this area, it is unlikely PFAS impacted groundwater from the former base is migrating beneath the lake, impacting groundwater north and east of Van Etten Lake.

However, there is potential influence of near shore groundwater levels around the southeastern end of Van Etten Lake due to the seasonal artificial raising and lowering of the lake level that have implications for understanding detections of PFAS in groundwater within a few hundred feet of the Van Etten Lakeshore.

One, elevated nearshore detections of PFAS may be from the undetermined sources up-groundwater gradient.

Two, PFAS impacted groundwater discharging from the former base into Van Etten Lake could be impacting the surface water and then surface water is infiltrating into nearshore groundwater along the southeastern end of the lake.

Or three, it could be a combination of the two processes.

However, more data is needed (focusing on the southeastern nearshore area) before the exact mechanism impacting nearshore groundwater is understood. 
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* EGLE Superfund
— Oversight of Air Force environmental activities

— EGLE Project manager - Beth Place
e Superfund Section, Lansing

 EGLE Saginaw Bay District

— EGLE Quarterly Groundwater Sampling
— Au Sable River Boat Launch Investigation

— Projects managed by Amanda Armbruster
* Bay City District
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Presenter
Presentation Notes

EGLE Superfund - Oversite of Air Force Environmental Restoration activities associated with the former base.
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