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November 18, 1992

Mr. Matt Ligon

Law Envirinmental, Inc.
112 Townpark Drive
Kennesaw, Georgia 30144

Subject: Submission of After Action Report for UXO Support
Services, Former Union Carbide, Woodbine, Georgia

Dear Mr. Ligon:

Enclosed please find the EOD Technology, Inc. After Action Report for the subject project, per
our subcontract requirements. Should you have any questions or comments, please contact either
myself or Mr. John Stine at (615) 483-0007 at your earliest convenience.

I would like to express our thanks to the Law Environmental Field Team for their
professionalism and efficiency. They were a pleasure to work with, and we look forward to an
opportunity to work with Law Environmental again in the future.

Smc

/

72/
C.M. Read
Operations Dlrector
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1.0 INTRODUCTION

EOD Technology, Inc. (EODT) was contracted by Law Environmental, Inc., 112 Townpark
Drive, Kennesaw, Georgia, to provide Unexploded Ordnance/Ordnance Explosive Waste
(UXO/OEW) Services and Surface Remediation of the Former Union Carbide Plant, Woodbine,
Georgia, Solid Waste Management Units (SWMUs). These services included downhole
monitoring during soil boring activities in SMWUs #3, #6, and #7 and ordnance debris
monitoring during excavation of observation trenches in SWMUSs #3 and #6. In addition EODT
personnel were task to remove and dispose of surface ordnance and debris in SWMUs #3 and
#7. EODT supplied all labor, supplies, tools, and equipment required in the performance of
describe responsibilities.

1.1 General Information

Union Carbide formerly operated an agricultural chemical formulation and manufacturing plant
at what is now the Rhone-Polenc Plant located in Camden County southeast, Georgia. The
property is located approximately 12 miles east of Woodbine, Georgia, and approximately 15
miles north of the Florida/Georgia state border. In 1986, Union Carbide sold its agricultural
subsidiary to Rhone-Poulenc which included the formulating and manufacturing operations at the
Woodbine Facility. However, approximately 2,965 acres of SWMUSs were retained by Union
Carbide. On September 20, 1992, EODT mobilized six (6) personnel in support of the required
UXO/OEW Support Services. These six personnel supported the UXO/OEW portion of the
project through October 7, 1992, On October 8, 1992, one individual was demobilized. From
October 8 through October 16, 1992, work continued with five (5) EODT personnel. On
October 17, 1992, two additional EODT personnel were released to demobilize on October 18,
1992. The remaining three (3) EODT personnel conducted disposal operation through October
21, 1992. Upon completion of the disposal operation EODT personnel, as directed by Law
Environmental, Inc., accomplished demobilization on October 22, 1992,

1.2 Right of Entry Permits

Right of Entry permits were not required to be obtained by EODT personnel. The right of entry
was obtained by Mr. Walter M. Ligon, Project Manager (Law Environmental, Inc.) and briefed
to EODT personnel during the project in-brief conducted by Mr. Ligon on September 21, 1992,
prior to entering the Former Union Carbide Facility.

1.3 Public Relations

Public Relations were the responsibility of Law Environmental, Inc. EODT personnel were not
evolved establishing or conducting official public relations.



1.4 News Media

News media coverage was not the responsibility of EODT personnel. EODT conducted no news
media or news releases associated with this project.

2.0 OPERATIONS
2.1 Mobilization

Six EODT personnel mobilized to the Former Union Carbide Plant on September 20, 1992, in
support of UXO/OEW services. The team consisted of an EOD Site Supervisor, EOD Site
Health and Safety Officer (SSHO), EOD Team Leader, and a cadre of three (3) EOD
Technicians. Work commenced on September 21, 1992. The following EODT personnel were
assigned to the site with respect to the dates listed:

Position Name Period Worked

Site Supervisor John Stine 9/20/92 - 10/8/92
Health and Safety Officer Mark Barrett 9/20/92 - 10/21/92
Team Leader Billy Francis 9/20/92 - 10/8/92
EOD Technician David Becker 9/20/92 - 10/16/92
EOD Technician Glenn Zimmerman 9/20/92 - 10/16/92

EOD Technician

Kim Bellhorn

9/20/92 - 10/21/92

Site Supervisor

Billy Francis

10/5/92 - 10/21/92

2.2  Key Personnel

Law Environmental, Inc. Project Manager Mr. Walter M. Ligon and EODT Site Supervisor,
Mr. John Stine arrived on site at approximately 7:45 AM on September 21, 1992 at which time
Mr. Ligon performed a site briefing and highlighted duties, responsibilities, security procedures,
site entrance and exit procedures and the overall view of project goals.

2.3  Subsurface UXO/OEW Clearance Operations

The contract agreement between EODT and Law Environmental, Inc. requested no subsurface
clearance agreements. EODT did not perform any subsurface clearance activities.



2.4  Surface UXO/OEW Clearance Operations

Surface clearance operations were conducted in SWMUs 3, 5, 6, and 7. All ordnance items were
located in SWMUs 3 and 7 with no ordnance located in SWMUs 5 ad 6.

2.4.1 Site Preparation

Prior to commencing ordnance clearance operations a work center was established adjacent to
SWMU 3 in an abandoned concrete hardened storage bunker. All tools and equipment required
to support clearance operations were arranged and stored at this location. This bunker was used
through out the project as the work center. Also in the SWMU 3 area a small munitions storage
bunker was cleaned and prepared for future storage of recovered hazardous ordnance items and
potentially hazardous ordnance debris.

2.4.2 Solid Waste Management Unit Number 3

SWMU 3 consist of an approximate two acres site located east, north, and south of Union
Carbide Production Well Number 3. Surface and subsurface disposal activities occurred from
1967 through 1976. To facilitate the surface clearance, a close interval sweep line utilizing six
(6) EODT personnel was established. Due to the extremely heavy brush in SWMU 3, sessile line
could not be used to maintain sweep line integrity. White marker flags were used to mark the
sweep path as the team moved from east to west, maintaining a close interval sweep formation,
6-8 feet between personnel. Three complete sweeps of the area were conducted alternating sweep
path and direction of sweep. This was necessary to insure all ordnance items were recovered
from the dense under brush and heavy ground cover.

Once clearance operations began, 2 each, 40 millimeter (mm) launcher fired, high explosive,
expended grenades were encountered. Upon further investigation and interview with Former
Union Carbide personnel it was determined that a special lot of 40mm, M-406 High Explosive
Grenades were procured from the Department of Defense (DOD) and fired to establish required
test velocity for the 40 millimeter CS Grenades being developed by Union Carbide for DOD.
The 40mm, M-406 grenades encountered were marked with white stenciled letters "Inert
Filler/Inert Fuze" with the grenade bodies painted blue which normally indicates a practice/inert
filled round. The ogives were gold in color indicating a high explosive round. Normally the
rounds would be considered inert filled and would present no imminent danger. Due to the
combination of circumstances ie; the recovery of two exploded rounds of the same type, those
rounds being produced for a special test project, the gold ogive installed indicating a high
explosive filler, and no available shipping documents to substantiate the type filler loaded in the
rounds, all M-406s were considered as high explosive rounds and treated as such. Once this
determination was made all 40mm, M-406 grenades were explosively opened using the 1200
Dearmer Kit which allowed for positive identification of fuze or filler associated with each round.
Once procedures were completed to "safe" the rounds, they were segregated and placed in the
explosive storage bunker awaiting disposal.



The following ordnance items were encountered, cleared and disposed of:

ORDNANCE ENCOUNTERED
M-406, 40mm Grenades
40mm CS Grenades
XM15 CS Canisters
Ordnance Associated Debris

2.4.3 Solid Waste Management Unit Number 5

SWMU 5 consist of an area of less than 200 square feet located east of the intersection of Loop
Road and the north/south roadway to the on site air strip. The area was reportedly used for a
"one time" subsurface disposal actively which occurred in 1973. The material disposed of was
less than 1000 pounds of aldicarb oxime. No ordnance disposal activities were reported in
SWMU 5. A two man EOD Team perform a close interval surface clearance of the area. No
ordnance items or ordnance debris were encountered.

244 Solid Waste Management Unit Number 6

SWMU 6 consist of approximately 1.5 acres located approximately 2000 feet north of the main
plant entrance gate. Unknown quantities of gypsum granules, corn cob grit, aldicarb and
orthochlorobenzalononnitile were disposed of in this area. No ordnance disposal activities were
reported in SWMU 5. A five man EOD Team conducted a close interval surface clearance of
the area. No ordnance items or ordnance debris were encountered.

2.4.5 Solid Waste Management Unit Number 7

SWMU 7 consist of two areas. The area located on the east side of the road leading to Floyd
Cemetery is approximately .52 acres while the area on the west side of the road leading to Floyd
Cemetery is approximately .25 acres. Subsurface disposal of drums containing 25,000 pounds
of M-49 Trip Flares, approximately 12,000 ponds of orthochlorobenzalmalononnitrile, unknown
quantities of fill dirt, unknown quantities of various ordnance items and unknown quantities of
CS were disposed of or buried at these two locations. During the clearance of SWMU 7 EODT
personnel were also providing support to the Law Environmental ground water monitoring
installation crew. This resulted in varied numbers of EODT personnel available to support
SWMU 7 on a day to day basis. Available personnel ranged from three to six personnel.
Clearance operations of these areas were conducted using close interval sweep techniques. These
areas contained a large quantity of ordnance debris. Due to the large amount of debris the most
effective means to sweep and clear these areas was on hands and knees with the intervals reduced
to three (3) feet. The sweep was conducted from south to north with the Quality Assurance
check completed from west to east. All hazardous items were segregated and stored in the
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explosive storage bunker awaiting disposal.

The following ordnance items were encountered, cleared and disposed of:

ORDNANCE ENCOUNTERED, CLEARED AND DISPOSED
M-84 Powder Train Time Fuse

M-84 Powder Train Time Fuse Components
M-49 Trip Flares

M-71A2 Primers

40mm CS Grenades

XM-15 CS Canisters

2.5  On Site Training
2.5.1 [Initial Site Training
On September 21, 1992 Mark Barrett, Site Safety and Health Officer (SSHO) EOD Technology,

Inc. (EODT), conducted four hours of required site training. The training consisted of the
following topics outlined in the Site Specific Safety and Health Plan:

TRAINING TOPICS

Project Objectives
UXO/OEW Briefing

Personnel Protective Equipment/Decontamination Procedures

Emergency Response Procedures

Additionally, general site safety procedures were briefed to all EODT personnel and Mr. Walter
M. Ligon, Project Manager (Law Environmental, Inc.). After the training was conducted by
Mark Barrett (EODT), all site personnel received a briefing on the chemical Temik by Mr. Joe
Wimberly, Shift Supervisor, Rhone Poulenc.



2.5.2 Team Training

On site ordnance training was conducted throughout the entire project whenever a new ordnance
item/component was recovered. All ordnance training was conducted by Mr. Barrett, SSHO.
Ordnance training included the following items:

ORDNANCE TRAINING

M301 Series Illumination Mortar/Associated Components
M84 Powder Train Time Fuze

M71A2 Primers

M49 Trip Flare

XM651 40mm CS Grenade

XM15 CS Canister

2.5.3 Visitors Training

All site visitors were trained on associated hazards and safety procedures prior to entering work
areas, as well as being escorted by the EODT Site Supervisor or SSHO.

2.5.4 Tailgate Safety Briefings

Tailgate Safety Briefings were conducted daily prior to commencement of work. Topics
discussed were UXO safety, biological hazards, vehicle safety, emergency response procedures,
and explosive safety.  Also discussed were transportation of, explosive/UXO/OEW,
demolition/burn operations, explosive tool procedures (EODT 1200 Dearmer), chemical hazards
(CS, Temik), and physical hazards/associated with the work areas.

2.6 Equipment

EODT provided all necessary equipment, consumables and tools required in performance of this
contract.



Primary equipment used is shown in table below:

EQUIPMENT LIST FOR WOODBINE
Site Vehicle - Pick Up Truck
Site Vehicle - Mid- Size Car
MG-220 Gradiometer
GA-72 CV Magnetometer
GA-52B Magnetometer
EODT 1200 Dearmer
Standard Hand Tools

2,7  Daily Activity/Weather/Terrain

EODT personnel’s daily activities were logged throughout the entire project by the Site
Supervisor and SSHO and began each morning with the Tailgate Safety Briefing. Weather
throughout the thirty-one (31) days remained sunny and humid with temperatures ranging
between 70° to 80°F. The only exception to the favorable weather was during the first week of
operations when approximately 8.5 inches of rain fell causing flooding in SWMU 7. The terrain
ranged from low level swampland in SWMU 7 to dense underbrush in SWMU 3.

2.8  Disposal Operations

Disposal operations began on the morning of October 15, 1992. The 193 M406 grenades
scheduled for disposal were divided into 11 shots consisting of sixteen (16} grenades each with
the final shot consisting of seventeen (17) grenades. Eight (8) disposal shots were performed
October 15 with the following four (4) being performed October 16, 1992.

Burning operations were conducted from October 19 through October 20, 1992. The burns were
set up and initiated at 1330 hrs on both days as requested by Mr. Dave Cunningham,
Environmental Manager, Rhone-Poulenc. The following ordnance items were disposed of by
burning on October 19, 1992: 8 each, M301 Illumination Mortars; 906 each, M84 Powder Train
Time Fuzes; 200 each, M49 Trip Flares. The following items were disposed of by burmning on
October 20, 1992 : 347 each, M71A2 Primers; 57 each, XM15 CS Canisters; 260 each, and
40MM CS Grenades. Prior to the preparation of the second burn and relinquishing custody of the
burned scrap, each individual items was checked and verified to ensure all hazardous residue was
completely burned and presented no further hazard.

Final disposition for all ordnance related scrap was the responsibility of Law Environmental, Inc.



3.0 QUALITY CONTROL
3.1  Surface Site Quality Control

The final Quality Assurance (QA) sweep was performed by Matt Ligon, Program Manager, and
John Stine, Site Supervisor, on September 29, 1992. Three (3) previous sweeps had been made
by EODT personnel. It was necessary to performed cross-sectional sweeps because of the terrain,
underbrush and amount of the UXO previously encountered throughout this area. The final QA
resulted in zero ordnance items found. The final QA of SWMU’s 5 and 6 were performed by
Mark Barrett, SSHO, on September 29, 1992, resulting in zero ordnance items recovered.

Albert Sacchetta, Staff Engineer, Law Environmental, Inc., and Mark Barrett, SSHO, performed
the final QA of SWMU 7 on QOctober 13, 1992, also resulting in zero ordnance items found.

4.0 SITE SAFETY

Safety was, and always will be, the prime consideration for every project. All sites were equipped
with the appropriate number of First aid kits, eye wash kits, and correct level of Personal
Protective Equipment (PPE). In addition to the daily Tailgate Safety Briefings all local emergency
telephones numbers were posted in plain view in the staging area bunker. In addition, quick
reference emergency contact cards were placed inside the glove compartment of each site vehicle.
Emergency response routes to the paramedic station located within the confines of the Rhone-
Polenc facility, were also located in the glove compartment of each site vehicle. During the
transportation of explosives and UXO/OEW guidelines mandated by DOT 49 CFR 100-199 were
strictly adhered to.

4.1  Tailgate Safety Briefing

Tailgate Safety Briefings were conducted daily, prior to the commencement of daily operations.
Topics discussed were UXO safety, biological hazards, vehicle safety, emergency response
procedures, explosive safety to include transport of explosives, demolition/burn operations,
explosive tool procedures (EODT 1200 Dearmer), chemical hazards (CS, Temik), and physical
hazards.

4.2  Safety Violations

EODT’s unblemished safety record continued throughout this project. No safety violations,
injuries or accident/incidents occurred during the performance of this contract.

4.3  Safety Training

All suspected UXO/OEW and toxic chemicals were thoroughly briefed during the initial four (4)
hour training class. Reoccurring training continued throughout the project. Known hazards,



associated with UXO/OEW encountered, as well as additional training classes were conducted
whenever a new ordnance item was recovered. This training was given in conjunction with the
daily Tailgate Safety Briefing.

All visitors received the Explosive Ordnance Recognition and Safety briefing in conjunction with
the Toxic Chemical briefing prior to being escorted into the work area(s) by the Site Supervisor
or SSHO.

5.0 ORDNANCE ACCOUNTABILITY RECORD

5.1  Numerous UXO/OEW items were located and cleared by EODT personnel. A specific
list of items recovered is located in Section 9.0 of this document.

6.0 DEMOBILIZATION

John Stine (EODT) was demobilized on October 8, 1992, two additional (EODT) personnel were
demobilized on October 16, 1992 and the three remaining (EODT) personnel were demobilized
on October 21, 1992,

7.0 MANHOURS AND MILEAGE DATA

7.1  Total Manhours

The total manhours expended for this project, by EODT personnel, was 931.5 hours. The
following is a breakdown of the total hours:

Site Personnel: 908.5 hours
Project Manager: 13 Hours
Secretary: 10 Hours

7.2  Total Mileage
The total number of cumulative miles for this project was 8,620 miles.
7.3 Total Airfare

The total amount of funds expended in airfare for this project totaled $956.00.



8.0 TOTAL ITEMS DESTROYED

The following ordnance items were recovered and destroyed by burning:

M-301 Series [lluminating Mortars 8
M-84 Powder Train Time Fuze Components 906
M-49 Trip Flares 200
M71A2 Primers 347
XM15 CS Canisters 57
40mm CS Grenades _260

Total Ordnance Destroyed By Burning 1,778

The following ordnance item was destroyed by detonation:
M409 - 40mm rounds 193
Total Ordnance Destroyed By Detonation 193

Total Ordnance Destroyed 1,971

9.0 PROBLEM AREAS AND RECOMMENDATIONS

9.1 Problem: The 40mm, M-406 Grenades encountered in SWMU 3 were unique as compared
with the standard military issue grenade. Due to time limitations caused by difficult weather
conditions on the day of the Initial Site Visit a through background and site investigation of
SWMU 3 could not be conducted. Once the EODT team arrived on site and upon further
investigation and interview with Former Union Carbide personnel it was determined that a special
lot of 40mm, M-406 High Explosive Grenades were procured from the Department of Defense
(DOD) and fired to establish required test velocity for the 40 millimeter CS Grenades being
developed by Union Carbide for DOD. The 40mm, M-406 grenades encountered were marked
with white stenciled letters "Inert Filler/Inert Fuze" with the grenade bodies painted blue which
normally indicates a practice/inert filled round. The ogives were gold in color indicating a high
explosive round. Normally the rounds would be considered inert filled and would present no
imminent danger. Due to the combination of circumstances ie; the recovery of two exploded
rounds, of the same type containing high explosive residue, those rounds being produced for a
special test project, the gold ogive installed indicating a high explosive filler, and no available
shipping documents to substantiate the type filler loaded in the rounds, all M-406s were
considered as high explosive rounds and treated as such. Once this determination was made all
40mm, M-406 grenades were dynamically opened using the 1200 Dearmer Kit which allowed
for positive identification of fuze or filler associated with each round. Due to the circumstances
involved, additional time was required to properly clear SWMU 3,
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Recommendation: For future Initial Site Visits, a contingency plan should be considered which
covers the need for additional time on site due to uncontrollable circumstances such as weather,
airline scheduling/late departures and any other complications that may arise.

9.2 Problem: Although SWMU 3 and SWMU 7 were surface cleared of all visible UXO/OEW
and ordnance related debris, the area is saturated to the point that any disturbance of the ground
cover may reveal additional UXO/OEW and ordnance debris. The heavy ground matting of
SWMU 3 has covered many items of ordnance which may resurface. SWMU 7 is highly
saturated with "live" UXO, ordnance components, and ordnance debris. Heavy rains and soil
erosion in these areas will expose additional items.

Recommendation: Perform a complete surface/subsurface UXO/OEW clearance of these areas.
This would eliminate future exposure of UXO/OEW and any ordnance related debris.
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ATTACHMENT 1

SITE MAP
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ATTACHMENT 2

RELEASE OF LIABILITY
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ATTACHMENT 3

DAILY SITE LOG
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