
Welcome to the Former 
DuPont Barksdale 
Explosives Plant



Presenter�
Presentation Notes�
The site is located between Ashland and Washburn.  It was originally about 1800 acres, 1600 of which were located west of Hwy 13.�



Production 
Areas 

1913 - 1918
• Military production; 

130 million lbs of 
TNT in WWI, plus 
90 million lbs for 
commercial use.

• Plant employs 6000.  
Security fence and 
40-man police force 
installed.  

• Products: 
• TNT (10 lines) 
• TNX (5 lines) 
• DNT (4 lines)
• Nitroglycerin 
• Dynamite (4 lines)

Support Area

Production Area

Presenter�
Presentation Notes�
Plant began operation in 1905, first for the mining industry and later for the military, too.  6,000 people worked here during WWI; by comparison, the combined populations of Ashland and Washburn today is about 11,100.�



No. 7 TNT Line, circa 1918

Presenter�
Presentation Notes�
Note how the berms surrounding the buildings would direct any explosion upward; the slides are escape shoots for out-of-control reactions.�



No. 3 TNX Line, circa 1918

Presenter�
Presentation Notes�
TNX was manufactured during WWI due to a shortage of toluene.  Unfortunately, no one has made TNX for several decades, so labs have so far been unable to come up with lab standards to analyze for it as a contaminant.�



O.V. (Sulfuric Acid) Plant, circa 1918

Presenter�
Presentation Notes�
Nitric and sulfuric acid were used as feedstock and reaction intermediaries, respectively, and were manufactured on-site.  Sulfuric acid was originally produced from iron pyrite, and later from elemental sulfur.  Nitric acid was produced from Chilean sodium nitrate deposits.  In October 2005, DuPont detected perchlorate in GW samples around the former nitric acid plant and a burning ground; the perchlorate is thought to be associated with the Chilean fertilizer used to make the acid.�



Presenter�
Presentation Notes�
Circa 1938�



Production 
Areas 

1933-1961
• 1934-1950  Military 

production resumed. 
Dynamite plant fully 
modernized 1937. 
Second TNT plant built 
(1939). Plant produces 
44 million lbs of TNT 
(180,000 lbs/day) in 
1944.

• 1950 – Agricultural 
production. Nitramex 
manufacturing started.  

• 1951 - Pelletol TNT 
produced.  WWI 
dynamite buildings 
demolished.

Support Area

Production Area



Presenter�
Presentation Notes�
Photo from about 1968.  Note “red water” visible in the drainage ditch; red water was the result of treating raw TNT with sellite (sodium sulfite)  to remove unwanted isomers.�



Presenter�
Presentation Notes�
Boyd Creek was also known locally as Blood Creek.�



Presenter�
Presentation Notes�
Mouth of Boyd Creek and Chequamegon Bay.
Despite how this looked in 1968, sampling by DNR and DuPont have found only limited sediment and surface water impacts on-site.  None of the samples collected from Chequamegon Bay detected contamination.�



Production 
Areas 

1961-1971
• 1961 - 

Dynamite line 
shut down. 

• 1963-1970  
Nitramex, 
diamond and 
cladding 
operations 
active.

• 1971 – Plant 
shut down

Support Area

Production Area

Presenter�
Presentation Notes�
Plant decommissioning involved burning old buildings, digging up drainage pipes and ditches and visually inspecting them for explosives.  Recovered explosives were burned.
DuPont sold the property to a local family in 1986.�



Presenter�
Presentation Notes�
2005 photo�



Presenter�
Presentation Notes�
As you can imagine, safety was a big concern at the plant while it was operating.  There is a similar concern with safety today, but for somewhat different reasons.�



Presenter�
Presentation Notes�
At the urging of DNR, DHFS and the Bayfield County Health Dept., signs were erected around the fenced site perimeter in 2003.�



Presenter�
Presentation Notes�
A remote control backhoe is used to investigate areas with potential residual explosives deposits.  Target areas include building foundations, buried catch boxes and former drainage ditches.�



Presenter�
Presentation Notes�
Backhoe set up with external camera in place.�



Presenter�
Presentation Notes�
The equipment is operated by someone sitting in a trailer approximately 200 yards away.  You can’t see it in this picture, but there is a coin slot on the control unit.�



No. 4 TNT Neutralizing House 
Water seeping into trench.  Color develops 

with exposure to sunlight.

Presenter�
Presentation Notes�
An example of a trench excavation, from the WWI area.  The red water has persisted under the floor slab for more than 85 years.�



Ditch from building.  Lighter material on 
spade is layers of granular TNT.

Presenter�
Presentation Notes�
DuPont brought in explosives-sniffing dogs to try to help locate product on the ground, but the results were mixed.  In former production areas, the dogs didn’t identify anything new, and the dogs were also distracted by “cross-contaminants” (e.g., shotgun shells).�



TNT recovered from 6-ft below grade in  
trench along building foundation.

Presenter�
Presentation Notes�
DuPont is recovering TNT as an interim action, picking it up as they come across it.  This material is in “like-new” condition – “You could drive a truck over it, but you wouldn’t want to build a campfire on top of it”.

Recovered TNT is manually broken with brass pliers into pieces 1” or less, then packed in 1-lb packages in anti-static bags and stored in a magazine on-site.  When enough has been recovered, the material is shipped to an incinerator near St. Louis, MO.  More than 2,500 lbs of TNT have been recovered to date.

In 2006, an excavation adjacent to the foundation of a former TNT building uncovered approximately 500 lbs of TNT under the floor slab.  The TNT had apparently flowed under the slab in a molten state and then solidified.  It is safe to say that the workers in this building never knew the TNT was there.
�



DNT crystals infused throughout clay.

Presenter�
Presentation Notes�
DNT is a production intermediate of TNT, and was also used in explosives mixtures.�



Presenter�
Presentation Notes�
The NGBG was used to dispose of off-spec and waste explosives through open burning.  Other solid and hazardous wastes were also disposed of in this area.  A portion of an intermittent stream adjacent to the NGBG was eroding into the waste, so approximately 500’ of stream channel was rerouted away from the waste in 2003.�



Presenter�
Presentation Notes�
Another shot of the stream diversion.�



Presenter�
Presentation Notes�
There are 113 MWs on the site, most as nested piezometers.
GW contamination is present throughout the N portion of the site, extending off-site to the E and NE.
Contaminants include explosives (mainly DNT), scattered VOC and metals impacts, some pesticides and now perchlorate.�



Private Well Impacts

• DuPont sampled 101 private wells at least 
once; the majority were on a quarterly or 
semi-annual schedule.

• DNT or other explosives were detected in 
17 wells, 13 of those above the standards 
(DNT ES = 0.05 ppb).

• DuPont evaluated deeper individual wells, 
a small muni system, and connecting the 
homes to the City of Washburn system.
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Presenter�
Presentation Notes�
Connection to the Washburn municipal system was selected as the permanent replacement for the affected water supplies.
Project construction occurred in 2004-2005.
It included 6.25 miles of water mains between the southern end of the City of Washburn and Barksdale, plus an additional 3 miles of laterals.  56 properties now have municipal water service.
DuPont will pay the water utility bills for the homeowners as long as they own the properties, as well as reimbursing the City of Washburn for O&M costs for the Barksdale portion of the water system.
Total cost for the alternative water supply project (start to finish) was about $4 million.  This included a one-time $80,000 hook-up fee, and placement of $250,000 in a secured collateral account under control of the City of Washburn, to cover future O&M costs in the event that DuPont defaults on the agreement.
�



Current Status

• Approximately 2,700 soil, GW and 
sediment samples collected to date.

• Ongoing investigation to “clear” the 
southern portion of the site.

• Continued investigation of production & 
waste disposal areas.

• Bioremediation pilots for DNT & TNT at 
Georgia Tech.

Presenter�
Presentation Notes�
Because the site property is now owned by another party, DuPont has been trying to assess hazards associated with recreational use of the property.  So far, about 800 acres of land has been determined to have minimal risk (apparently Pb-As pesticide) associated with site use.�



Presenter�
Presentation Notes�
Map showing grid patterns being used to assess non-production areas.  Grids are 1, 4 and 8-acre spacing, depending on prior use.�



Questions?
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