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INTRODUCTION 
 
A Resource Conservation and Recovery Act (RCRA) Compliance Evaluation Inspection 
was performed as part of a Multimedia Investigation at Exide Technologies in Frisco, 
Texas on December 14-17, 2009, January 28, 2010, and February 2, 2010.  The 
inspection was conducted under the authority of Section 3007(a) of RCRA, as amended.   
 
PARTICIPANTS 
 
Exide Technologies (Exide): 
  James Messer, Environmental Manager and Quality Control 
  Frederick Ganster, Environment, Health and Safety, Transportation Global Business       
    Unit Director 
  Don Barar, Plant Manager 
     
U.S. Environmental Protection Agency (EPA): 
  Jamal Lewis, Environmental Scientist (RCRA Inspector)   
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INSPECTION PROCEDURES 
 
On the morning of December 14, 2009, an Inspection Team arrived at Exide 
Technologies, Inc (Exide) located in Frisco, Texas for an announced multi-media 
inspection.  Prior to the inspection, the Inspection Team was not able to drive completely 
around the facility.  From the reconnaissance conducted, the RCRA Inspector did not 
observe any storage or disposal areas that would be of specific concern for this 
inspection.  The Inspection Team was greeted by Mr. James Messer, Environmental and 
Quality Control Manager, Mr. Frederick Ganster, Environment, Health and Safety, 
Transportation Global Business Unit Director, and Mr. Don Barar, Plant Manager and led 
to a conference room, where the inspection began.  The Inspection Team introduced 
themselves to the facility representatives and presented their credentials.  Mr. Messer is 
responsible for all waste management activities at this Exide facility.   
 
During the inspection, discussions consisted of facility operations, wastes generated, and 
waste management practices.  During the review of the on-site records, The RCRA 
Inspector reviewed several letters, process diagrams, Uniform Hazardous Waste 
Manifests and Land Disposal Restriction (LDR) Notification Forms from 2006 to the 
present that listed characteristic wastes.  The EPA Inspector took copies of selected 
letters, process diagrams, manifests, LDR notifications, and other documents to aid him 
during the visual inspection.  After a description of the activities on-site by Mr. Messer, 
the Inspection Team conducted a visual inspection of the facility.  Mr. Messer and       
Mr. Ganster accompanied the Inspection Team during the entire visual inspection.   
 
FINDINGS AND OBSERVATIONS 
 
1. Facility Description 
 
Mr. Messer provided descriptions, drawings, process flow diagrams, and a facility layout 
to assist the Inspection team with the inspection, see Attachments 1 - 4.  The Exide 
facility at this location is a secondary lead smelter and refinery that recycles spent lead-
acid batteries and inorganic lead-bearing wastes into product lead, in the form of lead 
pigs (60 pound bars) and pigs (2,100 pound ingots).  The product lead is sold to 
customers for use in manufacturing batteries, weights, bearings, ammunition, and 
chemicals.  The facility occupies 220 acres and operates 24 hours daily, with 
approximately 130 employees.   
 
 
2. RCRA Status 
 
During the inspection, the EPA Inspector determined through facility operations, records 
review, and hazardous wastes stored on-site that Exide is currently operating as a LQG 
Generator of Hazardous Waste, generating approximately 800 tons of hazardous waste 
per month and a permitted Treatment, Storage, and Disposal facility.   
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3. Facility Processes  
 
    3.1 Battery Breaking Process 
 
Spent lead-acid batteries are purchased from third party contractors through brokers, 
distributors, closed sites, reclamation activities, and military or other government 
installations.  The spent lead-acid batteries are delivered to the facility in trucks or trailers 
and are unloaded at the Breaker Building.  The spent lead-acid batteries are fed into a 
hammer mill with water.  The hammer mill cuts the batteries and hydraulically separates 
the individual components (plastic, posts, grids, grid plates, and acid).  The broken 
battery pieces fall out onto a vibrating table and sprayed with water.  The vibrating table 
shakes out solids into a tank.  The lead materials sinks and non-lead materials float in the 
water.  Plastic is pulled, washed, and dried in preparation for shipment to recycler.  Water 
used to wash the plastic or “poly wash” is returned to the Battery Breaking Process.  Lead 
is sent to the Overflow Density Dewatering Unit. The waste water generated in this 
process is 10 percent hydrogen sulfate and is sent to the Waste Water Treatment System 
(WWTS).  Scrubber intakes are located throughout the Breaker Building.  A sump 
equipped with a Toyo Pump is located in the floor of the Breaker Building and feeds the 
filter press. 
 
    3.2 Reverbaratory (Reverb) Furnace 
 
The Reverb Furnace is an oxidizing, natural gas furnace equipped with four (4) burners 
and is the source of 60 percent of Exide’s production.  This furnace is charged with lead 
feed material primarily battery components from the battery breaking process, lead scrap, 
and emission control (bag house) dust.  Molten lead and slag are outputs from the Reverb 
Furnace.  Reverb slag is 45 to 60 percent lead and also contains antimony, arsenic, 
copper, and tellurium.  The slag is collected in pots, allowed to cool, and stored in piles 
for use in the Blast Furnace.  The molten lead is alloyed with calcium, aluminum, 
selenium, and silver.  The lead is refined from 99.9 to 99.97 percent lead.  The finished 
lead is tested for content and loaded into trucks and transported off-site for reuse. 
 
    3.3 Blast Furnace   
 
The Blast Furnace is charged with lead feed material consisting reverb furnace slag, 
industrial batteries, cast iron, lime rock, sand, and coke.  Slag from the Blast Furnace is 
treated in the Slag Treatment Tank Building and discharged to an on-site landfill.   
 
    3.4 Slag Fixation Tank Building  
 
Blast Furnace Slag is piled in a reinforced area against the north building wall in the Slag 
Fixation Tank Building, which is identified by Exide as a treatment tank.  The slag is 
loaded onto a hoist that empties into a crusher.  The crushed slag is conveyed to a screen 
that removes slag larger than 3/8ths of an inch and is returned to the crusher.  The smaller 
material is placed in storage.  The slag is treated by mixing with Free Flow 100, Portland 
Cement, and water, see Attachment 5 for Free Flow 100 MSDS. The ratio of mixture for 
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treatment is 15 percent Free Flow 100, 12 percent Portland Cement by weight, and water 
by consistency.  The materials are placed in a modified cement mixing truck, see Photos 
10 - 14.  The cement mixer continues to mix the slag enroot to the permitted, on-site 
landfill.  A Toxic Characteristic Leaching Procedure (TCLP) analysis is conducted for 
lead and performed on every other batch daily.  Failed batches are reprocessed.  The 
treated slag is analyzed once each month for all underlying constituents.  The treatment 
tank is contained with concrete flooring that is sloped to allow water from washing the 
mixing truck and floor to collect in a sump.  The water collected in the sump is pumped 
and treated in the on-site Waste Water Treatment System.   
 
Mr. Messer stated that as the efficiency of the furnaces increased he suspect some flux 
agents served to buffer the slag. Since Exide increased the efficiency, there was not as 
much residual flux agents and had suffered some failures and increased the amount of 
Free Flow 100 to 25 percent.  He also stated that, now he has data that makes him suspect 
that maybe that is not entirely correct and that Exide may be adding too much Portland 
cement. Exide may, in the future, reduce the Portland Cement addition and reduce the 
FF100 addition but is still in the bench scale testing phase of making a determination. 
 
    3.5 Wastewater Treatment System (WWTS) 
 
Wastewaters throughout the facility are collected and hard-piped to the WWTS.  The 
wastewater passes through a plate frame filter process (mechanical filtration).  The 
wastewater passes through a chemical co-precipitation process, clarified, filtered, and 
media polished (sand/gravel bed filter).  The treated waste water is sent to a crystallizer.  
Sludge generated by the WWTS is sent to the Reverb Furnace feed for lead recovery.     
      
    3.6 Crystallizer 
 
Treated water from the WWTS is flowed to a plate heat exchanger.  After passing 
through the plate heat exchanger, the treated wastewater is compressed and sent to a tube 
heat exchanger in a loop system.  Condensate from the plate heat exchanger is collected 
into two (2), 180,000 gallon tanks.  While compressed, the treated water is centrifuged 
and flushed. Salt crystallizes and is placed in a silo to be sold. 
  
    3.7 Shrink Wrap and Cardboard Treatment 
 
Shrink wrap and cardboard used for shipping spent lead acid batteries is placed in a bailer 
with Free Flow 100.  The completed bails are bound, placed on pallets, and stored in the 
Blast Furnace area.  The bails are loaded on a flat bed or closed trailer and unloaded into 
20 yard roll off bins, see Photos 19 and 20.  Tri-sodium phosphate is placed in a 1000 
gallon tote containing sodium silicate and mixed with water.  The solution is sprayed into 
the roll off bin.  A front loader is used to break the bails and mix them with the solution.  
The treated mixture is sampled and sent to one of two off-site non-hazardous waste 
landfills, Waste Management Lewisville and IESI Turkey Creek. 
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4. Recycled/Recovered Materials 
 
    4.1 Plastic 
 
Plastic from spent lead acid battery casings is generated in the Battery Breaking Process 
described above.  The plastic is melted and extruded to be used to make new battery 
cases. 
 
    4.2 Sodium Sulfate Salt 
 
As stated above in 3.6, battery acid is neutralized with sodium hydroxide and crystallized 
to form sodium sulfate salt and sold to a glass manufacturer.  Mr. Messer provided 
analytical results of the sodium sulfate to the RCRA Inspector, see Attachment 6. 
    
5. Records Review 
 
During the records review, the RCRA Inspector requested to review the past three year’s 
manifests, training documentation, analyses, and contingency plan.  The requested 
documents were available for review.  There were no issues noted pertaining to the 
facility records, see Attachments 7 - 10.  Mr. Messer also provided the RCRA Inspector 
with the Frisco Plant Rebuild plan which outlines dates for specific repairs and 
maintenance to be performed at the Exide facility. 
 
6. Visual Inspection 
 
During the visual inspection of the Exide facility, the Inspection Team requested to 
observe the entire Exide facility.  The Inspection Team was accompanied by Mr. Messer 
and Mr. Ganster.  Areas of specific interest to RCRA are noted below. 
 
    6.1 Maintenance Shop 
 
During the visual inspection of the Maintenance Shop, the RCRA Inspector observed that 
Exide utilizes a citric acid parts washer for the cleaning of parts on equipment.   
 
Used oil is used as feed in the Reverb furnace.  Oil and antifreeze spills are cleaned up 
with dry sweep and placed in the Reverb furnace.  
 
Aerosol paint cans are punctured and sent to scrap metal.  Empty Devguard 4305 paint 
cans (aluminum) are allowed to dry and are sent off as scrap metal.   
 
Plastic drums are cleaned and sent to a plastic recycler. 
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    6.2 Slag Fixation Tank Building 
 
During the visual inspection of the Slag Fixation Tank Building, the RCRA Inspector 
observed that the tank was a building, see Photos 1 - 6.  The RCRA Inspector questioned 
Mr. Messer on how Exide identifies this building as a tank.  Mr. Messer provided the 
RCRA Inspector with an Installation Inspection and Tightness Test performed by Lake 
Engineering, Inc for GNB Battery Technologies in August 1993.  The test was performed 
to verify that the installation met the conditions listed in 40 CFR 265.192 (b) and (d), see 
Attachment 11.  According to the test results, the building met the requirements at the 
time of installation.  At the time of the inspection, the RCRA Inspector observed that 
there were holes throughout the roof and walls of the Slag Fixation Tank Building, see 
Photos 5 and 6.  Mr. Messer also provided the RCRA Inspector with a purchase order to 
show that repairs to the Slag Fixation Tank Building were planned, see Confidential File.  
The RCRA Inspector informed Mr. Messer that if the Slag Fixation Tank Building 
currently does not meet the definition of a tank, the pile of slag may be required to be 
managed as a waste storage unit, see Photos 7 - 9.   
 
    6.3 Landfill (Class 2) 
 
During the visual inspection of the on-site landfill, the Inspection Team observed open 
and closed cells, a leachate tank, and a solar evaporation pond.  Mr. Messer stated that the 
only material in the on-site landfill is treated slag.  The landfill consists of nine (9) cells, 
with cells one through three closed, and four through six currently being filled, see 
Photos 30 - 33.  The landfill is equipped with two leachate collection sumps at bottom of 
the landfill. Each sump utilizes a four inch Grundfos stainless steel pumps with 
underground lines to a building that places the leachate into a separate line.  The leachate 
is hard plumbed from the building into the leachate tank.   
 
Mr. Messer stated that the solar evaporation pond was designed to collect contact water 
only.  However, leachate was added to the solar evaporation pond as a stop gap measure 
during the construction of the landfill expansion.  The leachate tank was unusable and the 
leachate needed to be pumped to allow tie in of a new liner.  Mr. Messer did not have the 
dimensions of the solar evaporation pond, but he stated that it is trapezoidal in cross 
section.   
 
The leachate tank is a poly tank located on the north side of the solar evaporation pond.  
It is inside a concrete secondary containment system.  The leachate collected in the tank 
is removed by vacuum truck and processed in the WWTS.  At the time of the inspection, 
SET Environmental was being contracted to remove the leachate and transported to the 
on-site WWTS while the Exide vacuum truck is repaired.   
 
The RCRA Inspector questioned Mr. Messer on verifying that the treated slag and 
leachate were non-hazardous.  Mr. Messer provided the RCRA Inspector with analysis of 
treated slag and leachate, see Attachments 13 and 14.   
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    6.4 Storm Water Pond 
 
Mr. Messer stated that the Storm Water Pond was constructed in 1989.  The pond is lined 
with 60 millimeter lining.  Patch repairs are performed with 40 millimeter liner material.  
The pond is drained once each year for visual inspection.  Sediments in the Storm Water 
Pond are collected through a sump with a 25 micron pressure filter and followed by a 1 
micron pressure filter.  The sediments collected in the Storm Water Pond are placed in 
the Blast Furnace.  The Storm Water Pond is treated with magnesium oxide and 
manganese dioxide, the pH adjusted and discharged to Stewart Creek through outfall 001. 
 
    6.5 Truck Wash 
 
During the visual inspection, the Inspection Team observed a two (2) truck wash area.  
The truck wash area is used to wash down equipment and out going vehicles with 
pressurized water and Simple Green or similar soap.  Mr. Messer stated that the water 
from the truck wash is piped to the WWTS.  He added that only toilet and kitchen water 
go directly to the sewer and that all other water sources go to the Exide WWTS. 
 
    6.6 Incoming Trailers 
 
During the visual inspection of the facility, the Inspection Team observed several trailers 
inside the Exide property fence line.  Mr. Messer stated that Exide only receives mixed 
loads that consist of industrial plates, industrial batteries, sump mud, pot dross, scrap 
lead, and waste water treatment sludge.  When questioned about the trailers and their 
contents, Mr. Messer stated that the trailers had not been received.  The RCRA Inspector 
observed that one (1) of the trailers was loaded with containers labeled as hazardous 
waste, see Photos 22 – 24 and 27.  Mr. Messer later explained to the RCRA Inspector 
that only Exide and Exide contracted drivers could drop trailers inside the Exide fence 
line.  He added that materials that are dropped while the scale office (receiving office) is 
closed are not considered received until the paper work (signed bill of lading or manifest) 
is entered into the system.  Mr. Messer stated that the lot inside the fence is contained and 
secured but is not managed as a hazardous waste storage area (inspections, labeled, 
communications, etc.). 
   
    6.7 Shrink Wrap and Cardboard Treatment 
 
During the visual inspection, the RCRA Inspector observed the shrink wrap and 
cardboard treatment process.  The shrink wrap and cardboard were observed to be 
primarily used as packaging for spent batteries received by Exide.  The RCRA Inspector 
questioned Mr. Messer about the determination for the treatment of this material.         
Mr. Messer stated that the bails are not hazardous.  He added that lead contamination 
may occur from dust accumulation on bails and are treated as hazardous waste as a 
precaution.  Mr. Messer stated that Exide will sample the bails and have them analyzed.  
Though the bails are handled as hazardous waste, bails of shrink wrap and cardboard 
were not labeled as hazardous waste at the time of the inspection, see Photo 21. 
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ATTACHMENTS 
 
1.  Facility Layout (3 pages) 
2.  Smelting Process Flow Diagram (1 page) 
3.  Waste Water Treatment Process Flow Diagram (1 page) 
4.  Process Descriptions (15 pages) 
5.  Free Flow 100 MSDS (6 pages) 
6.  Sodium Sulfate Certificate of Analysis (46 pages)  
7.  Financial Assurance Adjustment Letter (3 pages)  
8.  Permit for Industrial Solid Waste Management Site (43 pages)  
9.  Closure Plan (34 pages) 
10. Hazardous Waste Manifests (4 pages) 
11. Slag Fixation Tank Building Installation Inspection and Tightness Test (bound)  
12. Frisco Plant Rebuild Schedule (2 pages)      
13. Leachate Analytical Results (8 pages) 
14. Treated Slag Analytical Results (22 pages) 
15.  Photographs (46 photographs) 













































































































































































































































































































































































































































Exide Technologies

TXD006451090 
December 14-17, 2009, January 28, 2010, 

February 2, 2010 
46 photos by:

Jamal Lewis (unless noted otherwise)



Photo 1, 12/15/09 at 1:44PM –
Slag Fixation Tank Building: 
Product silos outside Slag 

Photo 2, 12/15/09 at 1:47PM –
Slag Fixation Tank Building: Dust 
collector for Slag Fixation Tank 

Fixation Tank Building. Portland 
cement on the left, Free Flow 100 
on the right.

g
Building. The dust is sent to the 
Reverb Furnace.



Photo 3, 12/15/09 at 1:51PM – Slag 
Fixation Tank Building: Hazardous waste 
placard outside of Slag Fixation Tank 

Photo 4, 12/15/09 at 1:52PM – Slag 
Fixation Tank Building: Vehicle entrance 
door to Slag Fixation Tank Building.

Building.



Photo 5, 12/15/09 at 1:52PM – Slag 
Fixation Tank Building: Personnel entrance 
door to Slag Fixation Tank Building. 

Photo 6, 12/15/09 at 1:52PM – Slag 
Fixation Tank Building: Same as photo 5 
showing the end of the building. Observe 

Fringed area of wall is where slag is 
received into the building. Observe holes 
along wall of the building.

section of the wall missing on the building. 
Also shows concrete containment at the 
base of the wall.



Photo 7, 12/15/09 at 1:55PM – Slag 
Fixation Tank Building: Pile of slag in Slag 
Fixation Tank Building.

Photo 8, 12/15/09 at 1:56PM – Slag 
Fixation Tank Building: Same as photo 7 at 
different angle.



Photo 9, 12/15/09 at 1:57PM – Slag 
Fixation Tank Building : Same as photo 7 
at different angle.

Photo 10, 12/15/09 at 2:01PM –
Slag Fixation Tank Building: 
Slag crusher unit.



Photo 11, 12/15/09 at 2:02PM –
Slag Fixation Tank Building: 
Mixing truck. Observe loading 

Photo 12, 12/15/09 at 2:02PM – Slag 
Fixation Tank Building: Same as photo 11 
focusing on loading unit.g g

unit behind truck adds Free Flow 
100 and Portland Cement to 
mixer.



Photo 13, 12/15/09 at 2:03PM – Slag 
Fixation Tank Building: Same as photo 12  
at different angle.

Photo 14, 12/15/09 at 2:10PM –
Slag Fixation Tank Building: 
Dust collector.



Photo 15, 12/15/09 at 2:11PM – Slag 
Fixation Tank Building: Same as photo 
14 focusing on dust collection container.

Photo 16, 12/15/09 at 2:26PM – Battery 
Storage Area (Permitted Area): Batteries 
stored on pallets and in drums.



Photo 17, 12/15/09 at 2:26PM  – Battery 
Storage Area: Same as photo 16.

Photo 18, 12/15/09 at 2:27PM – Battery 
Storage Area: Drain to sump to collect any 
free liquids and/or storm water.



Photo 19, 12/16/09 at 2:27PM – Bail 
Treatment Area: 1000 gallon tote used to 
mix tri-sodium phosphate and water. 

Photo 20, 12/16/09 at 2:33PM –
Trailer Lot: Trailer loaded with 
bails to be treated.



Photo 21, 12/16/09 2:43PM – Trailer Lot: 
same as photo 20 with doors closed. 

Photo 22, 12/16/09 at 2:43PM – Trailer 
Lot: Trailer with containers labeled as 
hazardous waste.



Photo 23, 12/16/09 at 2:43PM – Trailer 
Lot: Same as photo 22 at different angle.

Photo 24, 12/16/09 at 2:44 – Trailer Lot: 
Trailer containing spent batteries.



Photo 25, 1/26/10 at 9:54AM – Bone 
Yard: Slag pile removed after observation 
by inspection team. Photo taken by 

Photo 26, 1/26/10 9:54AM – Bone Yard: 
Same as photo 25. Equipment to be cut 
and placed in the blast furnace. Photo 

Patricia Willis taken by Patricia Willis



Photo 27, 1/26/10 9:54AM – Bone Yard: 
Same as photo 25 at different angle. 
Equipment to be cut and placed in the 
bl f Th d k l

Photo 28, 1/26/10 9:54AM – Bone Yard: 
Same as photo 25. Equipment to be cut and 
placed in the blast furnace. Photo taken by 

blast furnace. The dome up kettles are 
serviceable and will be used as needed in 
the process. Photo taken by Patricia Willis

Patricia Willis



Photo 29, 12/16/09 at 2:23PM – Trailer 
Lot: Close up of photo 22. Photo taken by 
Melissa Smith

Photo 30, 12/17/09 at 2:19PM – Landfill: 
On-site class 2 landfill used for treated 
slag. Photo taken by Melissa Smith



Photo 31, 12/17/09 at 2:21PM – Landfill: 
Same as photo 30 at different angle and 
position. Photo taken by Melissa Smith

Photo 32, 12/17/09 at 2:22PM – Landfill: 
Same as photo 30 at different angle and 
position. Photo taken by Melissa Smith



Photo 33, 12/17/09 at 2:34PM – Landfill: 
Same as photo 30 at different angle and 
position. Showing accumulated contact 

Photo 34, 12/18/09 at 11:11AM– Bone 
Yard: Unused and unserviceable 
equipment, scrap materials, and debris 

water. Photo taken by Melissa Smith from the facility operations. Some 
appeared to contain lead. Photo taken by 
Melissa Smith



Photo 35, 12/18/09 11:18AM – Bone 
Yard: Same as photo 34 at different 
position. Photo taken by Melissa Smith

Photo 36, 12/18/09 11:19AM – Bone 
Yard: Same as photo 34 at and position. 
Photo taken by Melissa Smith



Photo 37, 12/18/09 at 11:26AM – Bone 
Yard: Same as photo 34 at different 
position. Photo taken by Melissa Smith

Photo 38, 12/18/09 at 11:28AM – Bone 
Yard: Same as photo 34 at different 
position. Photo taken by Melissa Smith



Photo 39, 12/18/09 at 11:31 – Bone Yard: 
Same as photo 34 at different position. 
Photo taken by Melissa Smith

Photo 40, 12/18/09 at 11:31AM – Bone 
Yard: Same as photo 34 at different 
position. Photo taken by Melissa Smith



Photo 41, 12/18/09 at 11:32AM – Bone 
Yard: Same as photo 34 at different 
position. Photo taken by Melissa Smith

Photo 42, 12/18/09 at 11:34AM – Bone 
Yard: Same as photo 34 at different 
position. Photo taken by Melissa Smith



Photo 43, 12/18/09 at 11:45AM – Bone 
Yard: Same as photo 34 at different 
position. Photo taken by Melissa Smith

Photo 44, 12/18/09 at 11:48AM – Bone 
Yard: Same as photo 34 at different 
position. Photo taken by Melissa Smith



Photo 45, 12/18/09 at 11:51AM – Bone 
Yard: Same as photo 34 at different 
position. Photo taken by Melissa Smith

Photo 46, 12/18/09 at 11:52AM – Bone 
Yard: Same as photo 34 at different 
position. Photo taken by Melissa Smith




