
Response to KDEP comments on SDC 1200 Mod 

January 21, 2021 

 

1. General: Please address the applicability and requirements of the Organic Air program governed 

by 40 CFR Subparts AA, BB, and CC, as incorporated by 401 KAR 39:090 Section 1. 

Response: This permit modification request has been updated to include the Organic Air program 

requirements for Subparts AA, BB and CC. Part L Supplemental Information has been revised to address 

the Organic Air Program. 

 

2. General: Please address any possible issues with the potential of aluminum melting in the SDC. 

Response:  Aluminum melting was not observed during testing performed in the EDT unit in Anniston, 

AL. Although softening of the aluminum was observed, BGCAPP does not anticipate aluminum melting 

to be a concern. 

 

3. General: Please address any possible issues when processing GB, with the potential HF acid effects 

on the SDC and all downstream equipment. 

Response:  The primary concern for HF acid gases in the SDC is chemical attack on the seals at the 

locking rings. This issue will be addressed using PTFE coated silicone seals. This issue may also be present 

for gates 1 and 2 and use of PTFE coated seals is proposed for these as well. These materials have good 

resistance to chemical attack and have sufficient heat resistance for use in these areas. More frequent 

maintenance cycles are anticipated and will be planned to prevent seal failure. Another potential 

concern is acid gases entering and condensing in LC2 and the locking ring cavity. This will be addressed 

by increased flushing air to these areas. Heating of the flushing air to LC2 is also being evaluated as a 

potential mitigation measure. An entirely new buffer tank and OTS system designed for management of 

these OTS gas streams will be installed downstream of the SDC. This system is specifically designed to 

manage the off-gasses generated from processing of VX and GB nerve agents. The OTS system includes a 

water quench that will remove a significant portion of HF gases. In addition, a counter flow liquid neutral 

scrubber is used for removal of remaining HF gases in the OTS air stream. 

 

4. General: Please provide appropriate DRE calculations for VX and GB destruction in the SDC. 

Response:  Calculation 100002560-CDPO426 DRE Calculation for SDC1200 Nerve Agent Loading 

Scenarios is included with this submission. 

 

5. General: Please provide a separate ramp-up plan for each campaign or specify that it will be 

provided later as a compliance schedule item (CSI) or combined with the demonstration test plan 

as a CSI. 
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Response:  A ramp-up plan will be provided as a Compliance Schedule Item (CSI). 

 

6. Part A, Commander name and email address should be updated using current information. 

Response:  Part A updated as indicated. 

 

7. Part A, Section 6 lists the SDC System capacity of 510 lbs/hour and Movement of Munitions 

capacity of 16,000 lbs/hr. Please provide calculations that support the increase. 

Response:  The calculations provided below support the increased capacity of the SDC 1200 System for 

VX munitions processing and movement compared to the original EDT system. The maximum feed to 

the SDC 1200 is represented by VX projectiles being fed at 2 projectiles per feed and 2 feeds per hour.  

The details are show in the table below, with the final feed rate calculated at 510 lbs/hr with 

incorporation of a conservative 25% mass increase (rounded to nearest 10 lbs). The transportation 

calculation indicating 16,000 lbs/hr previously provided was based on 10 pallets per load and all 

undrained warheads at 64 lbs each. Maturation of the transportation plans resulted in maximum pallets 

per load being set at 8 and the mass per munition and canister reduced to 60 lbs to more closely 

approximate a load of drained VX warheads in canisters. This results in a required transport capacity of 

12,000 lbs/hr, which is provided in the updated Part A. 

Munition 
Type 

Pieces / 
Feed 

Feeds / 
hr. 

Total 
Pieces 
/ hr. 

Munition 
Mass 
(lbs.) 

Cardboard 
(lbs./unit) Mass Feed 

in lbs./hr. 

~ 25% 
increase 
in 
lbs./hr.  

VX 155mm 
Projectile 

2 2 4 96.5 4 402 510 

Item 
Transported 

Munition 
lbs. 

Munitions 
/ Pallet 

lbs./ 
Pallet 

Pallets / 
Load (9) 

lbs. / 
truck 

Movement 
Duration  
 (1 hr.) 

lbs. per 
hour (10) 

Palletized 
Warhead 
Transportation 
via Flat Bed 

60 25 1500 8 12000 1 12000 

 

 

8. Page 3, Part 3.1. Please note that the proposed new waste codes N801 and N802 (OTS Liquids) 

should be added by modification later, after the new codes have become effective. 

Response:  A separate permit modification will be completed to include the new waste codes once they 

become effective.  

 

9. Page 4, Line 26 Section C-1, Physical and Chemical Analysis is referenced but is not included. 

Additionally, Table C-1 is referenced but is not provided. Please provide Section C-1 and Table C-1 

or correct the references. 



Response:  This section has been revised to say:  

Detailed descriptions of the chemical agents and other wastes generated are provided in Table 3-1: 

“Facility Waste Analyses Plan (WAP) Summary” and Table 3-2: “Composition of Chemical Agents (GB, 

VX), Energetics, and Propellant.” 

 

10. Page 5, Part 3.3.1.1. Please clarify whether drained and undrained warheads be handled 

differently. 

Response:  Drained and undrained warheads will be handled in the same manner. They will be 

processed at a different feed rate as shown in the feed rate table. 

 

11. Page 5, Part 3.3.1.3. Please define “uncontaminated.” Please discuss how “contaminated” rocket 

motors will be processed. 

Response:  Based off of definitions provided by the Army in DA-PAM 385-61 19 November 2020, 

“uncontaminated” refers to a condition where an item, facility, or waste is not considered or not known 

to have chemical agent at a level of potential health concern on or contained in the matrix. Thus, 

uncontaminated rocket motors cannot present an agent hazard. 

Army criteria for determining the RMs are uncontaminated include the following: 

1. The RM was never exposed to liquid agent or agent aerosol. 

2. The RM was never exposed to agent vapor above the agent specific IDLH vapor concentration. 

3. The RM has not previously been decontaminated for agent hazard. 

4. The RM has not indicated presence of agent hazard at any point during its handling sequence.  

This includes: 

a. Passing Blue Grass Chemical Activity (BGCA) visual inspection and air monitoring to identify 

and segregate rockets that present a chemical agent hazard during prior storage activities. 

b. Being screened to ≤1 VSL with 0.5 VSL Alarm Level in the unpack area during EONC unload 

c. Being screened and passing rocket non-destructive examination (RNDE) in the unpack area 

d. Passing visual inspections during cutting and packing operations 

e. Being screened to ≤1 VSL with 0.5 VSL Alarm Level in the container monitoring airlock (agent 

is not confirmed) 

f.     Being screened to ≤1 WPL with 0.5 WPL Action Level in the box transfer area (agent is not 

confirmed). Contaminated rocket motors will be overpacked in SRCs and not processed in 

the SDC 1200. Part 3.3.1.1 has been updated to include this information. 

 

12. Page 5, 3.3.1.3. Please provide details about how and where rocket motors will be removed from 

SFTs and how the SFTs are handled, stored and disposed of after they are separated. 

Response:  PEO ACWA & SDC OTA representatives are currently evaluating the rocket motor SFT 

separation and removal process for management of rocket motors and SFTs. The information will be 

supplied to KDEP as soon as soon as possible after it has been received and evaluated by BGCAPP or 



submitted as a CSI. Any PCB containing materials will be handled, stored, and disposed of in accordance 

with applicable TSCA requirements and in accordance with a final TSCA Approval issued by EPA. 

 

13. Page 5, line 31. “19----.3 lbs” appears to be a typo. Please correct. 

Response:  Line 31 has been corrected to show 19.3 lbs. 

 

14. Page 10, Table 3-1. It appears that “Liquids from Electrostatic Precipitator” should include 

waste code D002. Please address. 

Response:  Waste code D002 is now included on waste stream “Liquids from Electrostatic Precipitator” 

in Table 3-1 and in Part A. 

 

15. Page 14, Part 3.4.1. Elimination of Existing Equipment, Please provide a description of the 

processes for layup and disposal of existing equipment. 

Response:  Details for layup and disposal of existing equipment have not yet been determined. It is 

expected that the existing OTS and associated equipment will be decontaminated and left in place for 

turnover to BGAD once a final determination has been made by BGAD and PEO ACWA. Preliminary 

details will be included in the agent changeover plan and final information will be provided to KDEP once 

it is available as a Compliance Schedule Item. 

 

16. Page 14, Part 3.4.2. Please include a description and detailed drawings of the IONEX Filter 

Units and agent monitoring locations and equipment. 

Response:  At this time, BGCAPP has not received vendor drawings for the SDC 1200 IONEX Filter units.  

The current design for SDC 2000 IONEX Filter units (4K and 16K) are expected to be the same for the SDC 

1200. The SDC 2000 description and drawings are included with this NOD response as reference. SDC 

1200 IONEX Filter Unit description, drawings and agent monitoring locations will be submitted at a later 

date as Compliance Schedule Items. 

 

17. Page 14, Part 3.4.2.1. This item references a design drawing package. The provided P&IDs do not 

meet all the requirements of 40 CFR 270.15, 270.16, and 270.23 for containers, tanks, and 

miscellaneous units. Detailed drawings showing the location, design, dimensions, and materials of 

construction are needed. All drawings are required to be stamped by a Professional Engineer 

Licensed in the State of Kentucky. 

Response:  The design drawing package for the SDC 1200 has been updated and includes all information 

currently available. Final complete information satisfying the referenced 40 CFR requirements will be 

provided to KDEP once it is available as a Compliance Schedule Item. 



 

18. Page 18, Part E.III.A.(1). Please include “uncontaminated” when referencing rocket motor 

assemblies. 

Response:  Part E.III.A.(1) is revised as indicated. 

 

19. Page 27, Part E.III.I. (3)(i), line 1. It appears that rocket motor assemblies and projectiles should be 

labeled individually. Please address. 

Response:  Per previous agreement with KDEP, pallets and skids are marked and labeled.  Rocket motor 

assemblies and projectiles are not individually labeled. 

 

20. Page 27, Part E.III.I.(9)(a). Please address the maximum storage capacity of the ESM Container 

Storage area. 

Response:  The maximum storage capacity of the ESM will be addressed by an SDC 1200 Site Safety Plan 

Addendum to be submitted to DDESB for their review approval. The storage capacity will be provided to 

KDEP as a Compliance Schedule Item. 

 

21. Page 27, Part E.III.I.(9)(b) line 23-24. Please remove “when a positive agent reading is obtained” 

from the text. Also, retain “continuous” in the text. 

Response:  Part E.III.I.(9)(b) line 23-24 “when a positive agent reading is obtained” has been removed 

from the text and “continuous” is retained. 

 

22. Page 27, Part E.III.XA.(3) line 33-35. Please remove “positive agent reading is obtained” from the 

text. Also, retain “continuous” and “waste is present” in the text. 

Response:  Part E.III.XA.(3) line 33-35 “positive agent reading is obtained” has been removed from the 

text and “continuous” and “waste is present” are retained. 

 

23. Page 28, E.III.XA.(3)(a). Please provide manufacturer data or other study(s) to support the 

proposed feed of an undrained warhead. 

Response:  The requested manufacturer data to support the proposed feed of an undrained warhead 

will be provided as a Compliance Schedule Item. 

 

24. Page 30 31, Part E.III.XA.(3)(c) Operating Conditions. Please provide agent monitoring values for 

nerve agents at the SDC stacks. (SDC-FPI-13 and 14?) 

Response:  Agent monitoring values for nerve agents at the SDC stack have been updated to include 0.4 

SEL on SDC-FPI-13 and 14. 



 

25. Page 30, Part E.III.XA.(6). Please verify that all of the parameters in this item are correct and 

complete. It appears that more than one ramp up period may be needed. Please justify the need 

for 11,520 drained rocket warheads during ramp up. Discuss whether a ramp up period will be 

needed for any undrained warheads that would need to be processed. 

Response:  Part E.III.XA.(6) has been updated to reflect the ramp-up plan will be submitted prior to start 

of operations. 

 

26. Page 30, Part E.III.XA.(7). It appears that more than one demonstration test would be needed, due 

to different campaigns. Please revise accordingly. Discuss whether a demonstration test plan will 

be needed for undrained warheads. 

Response:  Part E.III.XA.(7) has been updated to include demonstration test for each campaign. Drained 

and undrained warheads will be combined in one demonstration test plan. 

 

27. Page 30, Part E.III.XB.(2). In order to make this modification more stand alone, please incorporate 

the requirements of Condition C.III.X.(2) in this item. 

Response:  Part E.III.XB.(2) has been revised to incorporate Condition C.III.X.(2). 

 

28. Page 30-31, Part E.III.XB.(2). Please discuss the use of EONCs or flatbed trucks in the first two 

bullets, and only EONCs in some of the remaining bullets. 

Response:  Part E.III.XB.(2) has been revised to include information for flatbed truck. 

 

29. Page 31 Part E.III.XB.(2). In the second bullet, movement of projectiles and rocket warheads to 

and from the Sampling Operations Facility is discussed. However, this facility is currently 

permitted for sampling Mustard agent only, and is in a different section of the permit. Please 

revise. 

Response:  Part E.III.XB.(2) has been revised to state the following. 

Movement of H-filled VX-filled projectiles and GB or VX rocket warheads DOT bottles in 
enhanced onsite containers (EONCs) or flatbed trucks from the chemical HWSU aprons 
in the chemical storage area to the ESM, directly into the EEB for destruction, or to 
Mustard Agent (H) Sampling Operations Facility, shall be conducted in accordance with 
the EDT SDC 1200 Permit Application.  During Mustard Agent (H) Sampling Operations of 
the stockpiled projectiles and rocket warheads DOT bottles, the munitions projectiles 
and DOT bottles shall also be transported from the ESM to the Mustard Agent (H) 
Sampling Operations Facility.  Following completion of the sampling, these sampled 
munitions projectiles and DOT bottles shall be transported back to the EDT facility for 
destruction or storage. 

 



30. Part D, Process Information. Please provide all documentation required for Part D concerning the 

changes made by this Class 3 modification. 

Response:  The document drawing package has been updated to include all documentation for Part D, 

Process Information that is available at this time concerning changes made by the Class 3 modification.  

The final drawings will be provided as a Compliance Schedule Item. 

 

31. The redacted version of the M&EB document still states that it is confidential. Please clarify 

Response:  The designation on the document(s) in question pertain to commercial confidentiality, not 

due to sensitive information. Please disregard the designation and note that redacted documents have 

been provided where necessary. 

 

32. Page 2, Table 1. Please discuss the time duration for each batch. Discuss whether the rockets 

are drained or undrained, or both. 

Response:  The SDC 1200 will process both drained and undrained VX rocket warheads. The duration of 

each batch for each feed type will be included in the operating parameters which will be submitted as a 

Compliance Schedule Item to be provided 90 days prior to start of operations. These will be provided for 

drained warheads in canisters, undrained warheads in canisters, and unpunched undrained warheads in 

overpacks. Drained warheads will be those that have been punched, and an attempt made to drain, at 

the punch and drain station, regardless of how much agent is drained. Undrained warheads will be those 

that have been separated from the rocket motors but have not been drained. 

 

33. Page 13, 4.12 IONEX Filtration System. Does the Aspen model predict maintenance times for the 

filter bed? If SOx, NOx, and COx, are adsorbed but not accounted for, discuss the effect on the 

capacity of the bed. 

Response:  The M&EBs do not predict agent or other compound breakthrough for the IONEX Filtration 

System. Isotherms that describe adsorption competition for agent, SOx, NOx, and COx are not available 

for the specific IONEX carbon being used. Consequently, while the presence of SOx, NOx, and COx could 

potentially reduce the capacity of the IONEX Filtration System for agent, the extent of the effect is not 

known. However, agent monitoring is included at the carbon mid-bed and stack to ensure agent 

breakthrough does not occur. 

 

34. Page 67 Case 14 (page 35 of 145). The information under the title Case 14 for the SDC 1200 lists 

(Warhead and Motor), however, it appears that it should not list “and Motor”. Please address. 

Response:  This appears to be a misprint and should read (Warhead) only. 

 

 



Class 3 Hazardous Waste Permit Modification Request  
Static Detonation Chamber (SDC) 1200 Off-gas Treatment System (OTS) 21 Jan. 2021, Rev. 1  

Notice of Deficiencies #2  
April 16, 2021 

 

Comment 1: P. 7, 3.3.3.1. Please provide details of “Decontamination processes [which] will include the 
use of water with or without a surfactant/soap, a neutralizing solution, such as dilute sodium hydroxide 
(NaOH) solution, air sparging, or thermal treatment, such as steaming.” DA PAM 385-61 refers to "...in 
accordance with locally approved procedures and current accepted IH practices"; this appears to lack 
specific details. Please specify details including where and with what type of containers/equipment this 
decontamination would occur. 

Response: Agent or explosives contaminated secondary wastes will potentially be thermally treated in 
the SDC 1200. These wastes are comprised of small metal objects or other industrial components that 
are deemed amenable for thermal treatment in the SDC. Non-metallic parts make up a very small 
percentage of the weight of these items. Objects will be fed in a standard munitions box into the 
detonation chamber following the same path as a munition item. For agent contaminated wastes that 
are not amenable to thermal treatment, chemical decontamination will occur in a monitored area in the 
SDC room, in a container 55 gallons or smaller using appropriate decontamination solution such as 
water/surfactant, 20% NaOH or other approved decontamination solutions prior to off-site shipment. 
Clarification has been added to section P. 9, 3.3.3.1. 

 

Comment 2: P. 8, 3.3.3.4. Please describe the criteria used to determine whether agent-contaminated 
secondary wastes will be treated in the SDC 1200. Will treatment of secondary waste in the SDC be 
limited to >117 VSL wastes and/or primarily metal wastes? 

Response: Secondary waste feed would be limited to primarily metal parts and those with a probability 
of being highly contaminated based on generator knowledge. Monitoring these items prior to treatment 
in the SDC to verify >150 VSL is not planned or intended. However, it is expected that waste meeting 
shipment and disposal criteria will be sent offsite for treatment and disposal to the maximum extent 
possible. 

 

Comment 3: P. 8, 3.3.3.4. Please provide more information about the treatment of secondary wastes in 
the SDC 1200, including:  

a. A proposed treatment standard for secondary waste treatment in the EDT and describe how this 
waste will be characterized after treatment 

b. A description of how wastes will be segregated and containerized when the SDC 1200 is dumped 
after processing 

c. A detailed description of how secondary wastes will be fed into the SDC 1200 
 

Response: 

a. The SDC unit and SDC chamber are designed to achieve 1000 deg F for a minimum of 15 min to 
assure destruction of the chemical agent. This programmatic standard will ensure the destruction of 
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any chemical agent present in or on the secondary waste and ensures the treatment of any 
explosive residues that are potentially present in or on the secondary waste. The Waste Analysis 
Plan describes the use of generator knowledge for the material being fed to the chamber (e.g., 
expected to be >IDLH) in addition to analytical and sampling methods described in table 3-1 and 3-2 
for SDC Chamber residues. 

b. At this time recycling of the metals associated with the waste materials treated in the SDC 1200 unit 
is not anticipated due to the mixed metal matrices, therefore no segregation is planned or intended. 
The SDC chamber waste will be placed in a DOT compliant container compatible with the waste. 
Current planning at BGCAPP uses covered lined DOT specification roll offs to containerize and 
manage SDC chamber residues. 

c. Secondary waste objects will be fed to the detonation chamber in a standard munitions box, 
following the same path as a munition item. Depending on the size of the item(s), they may be 
consolidated in the munitions box with a munition item for processing. Following removal from the 
system, contaminate components will immediately be bagged and sealed. If significant 
contamination is present, a glove bag type arrangement may be used. This method ensures agent 
contamination is contained in the glove bag and the exterior of the glove bags is not agent 
contaminated. These methods have been used previously at chemical demilitarization facilities (e.g., 
Anniston, AL). All contaminate or potentially contaminated secondary waste parts, components or 
items will be bagged prior to loading in a feed box and fed to the SDC in accordance with the normal 
sequence of operations. 

 

Comment 4: P. 29, E.III.I.(3)(c) provides maximum storage in the ESM for VX projectiles and drained 
rocket warheads while the NOD response no. 20 says maximum storage capacity of the ESM will be 
addressed by a SDC 1200 Site Safety Plan to be provided as a compliance schedule item. Please clarify. 

Response: E.III.I.(3)(c) has been revised to remove the maximum storage in the ESM. The maximum 
storage capacity of the ESM will be addressed by an SDC 1200 Site Safety Plan Addendum to be 
submitted to DDESB for their review and approval. The storage capacity will be provided to KDEP as a 
Compliance Schedule Item. 

 

Comment 5: P. 29, E.III.I.(3)(c) shows the capacity of the EST Service Magazine to be “488 containerized 
drained warheads (19 racks of 25/rack).” Nineteen racks of 25/rack would be 475 WHs. Please clarify. 

Response: 

E.III.I.(3)(c) has been updated to reflect 475 containerized drained warheads. 

 

Comment 6: P. 33, E.III.XA.(3)(c) shows the following requirement deleted: OTS Filtration System shall 
use at least one bank of sulfur-impregnated carbon at all times when treating waste. A requirement for 
continuous operation of the OTS carbon filtration (without sulfur impregnated carbon) is needed similar 
to what’s required for the ESM and EEB, see E.III.I.(9)(b) and E.III.XA.(2). Please revise. 

Response: E.III.XA.(3)(c) has been updated to reflect that the OTS Filtration System shall use carbon at 
all times when treating waste. 

 



Comment 7: P. 33, E.III.XA.(3)(c) Please add new RCRA Parameters for the Electrostatic Precipitator and 
the RCRA Subpart J, Bleed Water Tank. 

Response: At this time no RCRA Critical Parameters have been identified for the Electrostatic 
Precipitator. It will be operated per manufacturer’s recommendations, with adjustments as needed in 
operating pH, liquid influent flow rate, and liquid level to allow adequate particulate and phosphate 
removal. The RCRA Critical Parameter for the Bleed Water Tank is limited to a liquid high level. 
E.III.XA.(3)(c) has been updated to included SDC-FPI-15 for the Bleed Water Tank liquid level limit. 

 

Comment 8: P. 35, E.III.XA.(6) Please justify the need for treatment of 11,520 drained and undrained 
warheads during the ramp up period. 

Response: The estimated number of 11,520 warheads as necessary for ramp up was an initial 
approximation. The actual number will be determined based on the ramp up needed to be in continuous 
operation with maximum feed rate prior to SDC emissions testing. The anticipated ramp up will be 
provided in the Demonstration Test Plan to be provided as a Compliance Schedule Item (CSI). 

 

Comment 9: P. 35, E.III.XA.(7) Please ensure that a combined drained and undrained rocket warhead 
demonstration test is protective for the worst case 100% heel scenario. 

Response: A testing and demonstration path forward is being developed and submitted as a CSI and will 
ensure data & information is available to support permitted operations for the worst case 100% heel 
scenario. 

 

Comment 10: P. 36, E.III.XB.(2) Please clarify the method of transportation for VX projectiles. 

Response: VX projectiles are no longer included in the modification. Reference to projectiles and the 
method of transportation has been removed. 

 

Comment 11: General: Please provide a complete draft Compliance Schedule including all Compliance 
Schedule Items listed in the NOD 1 responses as well as FCC requirements. 

Response: A completed draft Compliance Schedule that includes all items is included with this response. 

 

Comment 12: General: Please provide justification for permitting the SDC-1200 for GB wastes given the 
current processing plans. To proceed with permitting GB wastes, additional information would be 
required, including: a. Submission of a plan for changeover between agent types with details of agent 
decontamination and the monitoring provided for both agent types, b. A list of suggested Compliance 
Schedule Items (CSI) as part of the draft Compliance Schedule that includes submission of information 
for both agent campaigns (e.g. critical operating parameters, feed prohibitive interlocks, and Pilot Test 
Demonstration Plans (PTDP)). 



Response: The SDC 1200 is intended for VX nerve agent operations. Consideration for GB nerve agent 
operations are not being pursued at this time, therefore only VX will be included within the 
modification. The permit modification request has been updated to remove references to GB treatment. 

Comment 13: General: In addition to adding both agent types to the PTDP, testing for each different 
item to be treated in the SDC is needed (e.g. warheads in canisters, projectiles, items in overpack 
containers, items in Propellant Charge Canisters, and rocket motors). Please revise. 

Response: The SDC 1200 is intended for VX nerve agent operations. Consideration for GB nerve agent 
operations are not being pursued at this time, therefore only VX will be included in the PTDP. BGCAPP is 
evaluating the various packaging configurations that could be fed to the SDC 1200. A testing & 
demonstration path forward is being developed to ensure data & information are available to support 
permitted operations and will be submitted as a CSI. 

 

Comment 14: General: Several references to Table C-1 and Table C-2 remain. It appears that these 
should instead be references to Table 3-1 and Table 3-2, respectively. Please correct. 

Response: All references to Table C-1 and Table C-2 have been corrected to reflect Table 3-1 and Table 
3-2. 

 



Class 3 Hazardous Waste Permit Modification Request  
Static Detonation Chamber (SDC) 1200 Off-gas Treatment System (OTS) 21 Jan. 2021, Rev. 1  

Notice of Deficiencies #3  
September 21, 2021 

 

Comment 1: Either remove, or provide details for permitting the SDC 1200 for treatment of rocket 
motors at this time, given the current processing plans. Permitting treatment of these waste streams 
would require, but not be limited to, submission of: 

1a.) Details for transport and storage of this item, 

1b.) Agent screening criteria for rocket motors to be sent to SDC 1200, such as criteria to transport by a 
flatbed truck and agent contamination screening requiring an overpack, 

1c.) Details of the equipment and operational steps to remove SFTs from the rocket motors prior to 
treatment and SFT storage and disposition, 

1d.) Manufacturer information, studies, previous demilitarization information to support the proposed 
feed rate. 

1e.) A Demonstration Test Plan for this item. 

Response: Treatment of rocket motors have been removed from the SDC 1200 modification request. 

 

Comment 2: Please provide the number of stockpiled overpacked VX rockets and warheads, itemized by 
overpack type. 

Response: The following table provide information on the current number of stockpiled overpacked 
M55 VX Rockets and Warheads itemized by overpack type (as of 15 September 2021). 

Current Number of Stockpiled Overpacked M55 VX Rockets 
and Warheads Itemized by Overpack Type 

Over-packed 
115mm Munition 

Over-Pack Container Type 
Current Number 

Over-packed 
(as of 15 Sep 2021) 

M55 115mm 
VX Rocket 

M55 Single Round Container (SRC) 2 

M56 115mm 
VX Warhead 

5.4 x 36-inch Retrofit SRC 8 

M16 Propellant Charge Container (PCC) 6 

TOTAL 16 

 

Additional Details of the BGCA Stockpiled Overpacks: 

There is a total of 16 BGCA generated VX over-packs within the Blue Grass inventory.  All 16 were non-
leakers when they were overpacked. 

M55 Rockets Total Number 2 

Both are overpacked with a M55 Single Round Container (SRC) 

Both are from the 2014 RM Separations Study 
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1 failed to be removed from the SFT / 1 Reject (broken ignition wire) 
Both were non-leakers when they were containerized 

 

M56 Rocket Warheads  Total Number 14 
M55 Retrofit (5.4 x 36 inch) SRC Total Number 8 (From the 2014 RM Separations Study) 
M16 Propellant Charge Container (PCC)  Total Number 6 (All are from the 1985 M55 
Rocket Assessment Study) 
WH was separated from the RM.  RMs were shipped for testing. 

The above 14 were non-leakers when they were over-packed 

 
Processing Concept of Operation (COO) 

1) Bring the above 16 “non-leaker” over-packs into the Main Plant 
2) Access Sample Ports on the containers and air monitor the interior on the overpack 
3) Non-contaminated M55 Rockets and M56 WHs will be removed from the container and 

processed through the Main Plant 

4A) Contaminated M56 WH containers will be resealed and sent to the SDC 1200 for processing 
4B) Contaminated M55 SRC path forward is TBD (since the SRC will not fit in the SDC 1200) 

 
Main Plant Generated Overpacks: 
In addition to the BGCA stockpiled overpacked VX Rockets and Warheads there are currently seven (7) 
Main Plant generated overpacks. 
 
Main Plant Generated Over-Packs Total Number 7 

•  M55 Retrofit (5.4 x 36 inch) SRC – Main Plant 7 
•  All 7 are for bad Canister crimps (2021) consider these as “True Leakers” 

 
Main Plant VX “Leaker” Over-Packs Processing COO 

•  The MP RWCS “process reject” generated “True Leakers” will be processed through the SDC 
1200 “as is” without accessing the Retrofit SRC or removing the WH from it 

•  The Burster will initiate the Destruction Event to destroy the WH, Agent, and SRC 
 

Comment 3: Please clarify if carbon change-out will be performed prior to start of the VX campaign for 
each IONEX unit. 

Response: The existing SDC 1200 IONEX 1K and 16K filter units will have new carbon banks installed 
within them prior to starting the VX campaign.  The existing SDC 1200 IONEX 4K filter and associated 
filter elements will be removed and disposed of as hazardous waste during the SDC 1200 agent 
changeover. 

 

Comment 4: Please clarify if the new OTS enclosure will be under engineering controls, including the 
area enclosing the new thermal oxidizer. Clarify if any additional IONEX Filter Units will be provided. 
Please include these details in the revised application. 

Response: The Thermal Oxidizer (THO) Room will be under engineering controls.  This room exhausts 
through a new IONEX 16K filter unit.  There are three new IONEX filter units for the SDC-1200: 
- 16K for the THO Room 
- 4K for the OTS Process Discharge  
- 16K redundant for the EEB 



Comment 5: Please remove the term SEL from the OTS stack emission requirements. Sec. 3.7, pg. 30  

Response: As with current EDT operations, the SDC 1200 OTS off-gas is expected to be high in moisture 

requiring air dilution to obtain reliable continuous monitoring data. The lower concentrations measured 

for nerve agents as compared to mustard increase the importance of this dilution air. For this reason, 

continuous monitoring will be conducted at the Source Emission Limit (SEL) which corresponds to 10 VSL 

[a “VSL” method is used with dilution air; that standard alarm level for this method is 0.5 VSL, which for 

this system will correspond to 0.5 SEL]. This level is consistent with the continuous emission rate 

assumed in the Human Health Risk Assessment (pending approval) and is overly conservative for 

continuous demonstration of Destruction and Removal Efficiency (DRE) at the SDC 1200.  As indicated in 

calculation 100118441-CDPO424, the SEL will achieve greater than 6-9s DRE for anticipated feed of 

munitions containing 5 wt% heel (99.99994% for GB and 99.99999% for VX). For the 5% heel case, the 

true DRE concentration is 18 VSL (1.8 SEL) for GB and 168 VSL (16.8 SEL) for VX. At the SEL, the DRE is 

achieved for agent feed rates corresponding to 0.25 wt% heel for GB and 0.025 wt% heel for VX at 16 

containerized drained rocket warheads (CRW) per hour. This corresponds to total feed mass of 195 g 

(212 mL) GB between the 16 rounds and 18 g (18 mL) VX between the 16 rounds.  Alternatively, if only 8 

CRW are fed at a time, the DRE is achieved for drainage rates of 0.5 wt% for GB and 0.05 wt% for VX. 

The SEL is considered sufficiently conservative to address uncertainty with agent drain weights and 

production feed rates. 

 

Comment 6: Please clarify the use of EONCs as mentioned in Movement Requirements E.III.XB.(2) and 
Environmental Releases E.III.F.(3). 

Response: The use of EONCs is no longer included in the movement requirements and has been 
removed from the modification request. 

 

Comment 7: Please submit preliminary or working drawings, in addition to descriptions of changes of 
the updated SDC and OTS drawings. This should include, but is not limited to plan and profile views of: 
site layout, SDC and OTS room layout, concrete, equipment, conveyor system, robotics, buildings, and 
utilities. 

Response: See below for referenced drawings included with the NOD response: 
a. Site layout  

i. 24915-70-C2-00-10001 
b. SDC room layout 

i. 24915-GOV-V24-WA49-00022 
ii. 24915-GOV-V24-WA49-00219 (Mechanical Modification Summary) 

c. OTS room layout 
i. 24915-GOV-V24-HXYT-10003 

ii. 24915-GOV-V24-WA49-00025 (OTS Design Description) 
d. Concrete 

i. 24915-GOV-V24-HXYT-10010 through 24915-GOV-V24-HXYT-10027 
e. Equipment 

i. 24915-GOV-V24-WA49-00022 (SDC Equipment) 
ii. 24915-GOV-V24-WA49-00001 (OTS Equipment) 



f. Conveyor System & Robotics 
i. 24915-GOV-V1A-MJ00-40001 (Robotic SDC Loader System) 

ii. 24915-GOV-V1A-MJ00-40003 (SDC1200 Floor Plan) 
g. Buildings 

i. 24915-GOV-V24-HXYT-10004 
ii. 24915-GOV-V24-HXYT-10005 

iii. 24915-GOV-V24-HXYT-10006 
h. Utilities 

i. 24915-GOV-V24-WA49-00024 (Dynasafe Utility Interface Layout) 
 

Comment 8: Please submit drawings and details for feed conveyors and rocket handling systems. 

Response: See below for referenced drawings and preliminary illustrations included with the NOD 
response: 

a. Conveyor System & Robotics 
ii. 24915-GOV-V1A-MJ00-40001 (Robotic SDC Loader System) 

iii. 24915-GOV-V1A-MJ00-40003 (SDC1200 Floor Plan) 
iv. 20210916_Preliminary Illustrations of Feed Conveyors and RHS 

 
Comment 9: Please provide a design drawing for the 18,000-gallon portable storage container with 
integral secondary containment to be used to store OTS waste liquids. Will this unit be provided with 
leak detection and/or coated concrete capable of secondary containment? 

Response: Drawing's and specifications for the 18,000-gallon portable tank will be provided as a CSI as 
they become available.  The portable storage unit provides integral secondary containment for the inner 
tank, no coated concrete containment will be provided.  Visual inspections will be performed for 
detection of leaks. 

 

Comment 10: Please provide a design drawing for the Bleed Water Tank and a description and design 
drawings for secondary containment. Address the requirements of 40 CFR 264.193 including 
containment volume (calculation), leak detection, and coatings details. 

Response: Information will be included in the forthcoming Tank Assessment Report and will be provided 
to KDEP when the document has been completed and issued. 

 

Comment 11: Please outline the different configurations of VX rockets and components that will be fed 
into the SDC and clarify which configurations will be included in a Demonstration Test. 

Response: No M55 VX Rockets will be processed through the SDC 1200.  The size of the assembled M55 
rockets precludes it from being fed to the SDC 1200. 

However, the M56 VX Warheads component of the M55 VX Rocket will be processed through the SDC 
1200. 

Components of the M56 Warhead include the following: 

 



M56 Warhead Components 

Components Part ID Primary Waste Metal 

M56 Warhead Body 90-2-63 Aluminum 

Fuzewell (Head) Adapter 90-2-67 Aluminum 

M417 Point Detonating (PD) Fuze 90-4-26 Aluminum 

M34 Explosive Burster (COMP B filled) 90-8-6 NA - Plastic 

M36 Explosive Burster (COMP B filled) 90-8-9 Steel 

Burster Tube Casing 90-2-65 Aluminum 

Burster Pad 90-8-6 NA - Felt 

Hard Ball – Fill Plug 90-1-12 Aluminum 

Soft Ball – Fill Plug 90-1-12 Aluminum 

 

Different Configurations of VX Warheads 
that will be Fed to the SDC 1200 

115mm Munition M56 WH Configuration (within) 
Included in Demo 

Test 

M56 115mm 
VX Warhead 

RWCS Canister Yes 

5.4 x 36-inch Retrofit SRC * No 

M16 Propellant Charge Container (PCC) * No 

RWCS Canister within a 5.4 x 36-inch Retrofit SRC (true 
leakers) 

No 

* See the Concept of Operation (COO) for processing the non-leaker VX Warheads that is contained 

within NOD #3 Reply Comment #2 

 

Comment 12: Provide a maximum number of M56 VX drained and containerized warheads to be treated 
during the 720-hour ramp up period prior to DRE and emissions testing. Include the rationale for the 
figures. Alternatively, the permit Compliance Schedule can require this information in a Demonstration 
Test Plan. 

Response: Not to exceed 4,320 M56 115mm munition items for the 720-hour Ramp-Up Period 

720-hour Ramp-Up Period 
Rationale is to support a safe, slow, deliberate, incremental, progressive Ramp-Up of the SDC system.  
This increase through various ramp-up phases and steps, and munition configuration to include operator 
proficiency, tuning of the Static Detonation Chamber (SDC) and Off-Gas Treatment System (OTS) 
equipment, optimization of the SDC equipment, and compliant operations. At the design feed rate for 
M56 Warheads within RWCS Canister, 6 WHs will be feed per hour. Additional 720-hour Ramp-Up 
information and details will be addressed and contained within the following two documents: 
1) SDC 1200 Facility Operations Plan (SDN Number TBD) 
2) Regulatory Concept Test Plan for SDC 1200 CW Ramp-Up Period (SDN Number TBD) 
 

Comment 13:  Include the US Army Public Health Command (USAPHC) Chemical Agent Health-Based 
Standards and Bounding Transportation Risk Assessment with the Carbon Addendum referenced in Part 
C, Waste Analysis Plan. 

Response: The requested documents have been included with this permit modification request. 
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there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations.”
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United States Environmental Protec on Agency

RCRA SUBTITLE C SITE IDENTIFICATION FORM

1. Reason for Submi al (Select only one.)

Obtaining or upda ng an EPA ID number for ongoing regulated ac vi es (Items 1017 below) that will con nue 
for a period of me.

Submi ng as a component of the Hazardous Waste Report for __________ (Repor ng Year)

Site was a TSD facility, a reverse distributor, and/or generator of  1,000 kg of nonacute hazardous 
waste, > 1 kg of acute hazardous waste, or > 100 kg of acute hazardous waste spill cleanup in one or
more months of the repor ng year (or State equivalent LQG regula ons)

No fying that regulated ac vity is no longer occurring at this Site

Obtaining or upda ng an EPA ID number for conduc ng Electronic Manifest Broker ac vi es

Submi ng a new or revised Part A (permit) Form

2. Site EPA ID Number

3. Site Name

4.  Site Loca on Address

Street Address

City, Town, or Village County

State Country Zip Code

La tude Longitude Use Lat/Long as Primary Address

5. Site Mailing Address Same as Loca on Street Address

Street Address

City, Town, or Village

State Country Zip Code

6. Site Land Type

Private County District Federal Tribal Municipal State Other

7. North American Industry Classifica on System (NAICS) Code(s) for the Site (at least 5‐digit codes)

A. (Primary) C.

B. D.

EPA Form 870012, 870013 A/B, 870023 Page __ of __

OMB# 2050-0024; Expires 04/30/2024

K Y 8 2 1 3 8 2 0 1 0 5

Blue Grass Army Depot (BGAD)

431 Battlefield Memorial Highway

Richmond Madison

KY United States 40475

37º 42' 00" N 84º 12' 30" W

431 Battlefield Memorial Highway

Richmond

KY United States 40475

928110 NA

NA NA
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EPA ID Number

8.  Site Contact Informa on

9.  Legal Owner and Operator of the Site

A. Name of Site’s Legal Owner

B.  Name of Site’s Legal Operator

Same as Loca on Address

Same as Loca on Address

Same as Loca on Address

Full Name Date Became Operator (mm/dd/yyyy)

Operator Type

Private County District Federal Tribal Municipal State Other

Street Address

City, Town, or Village

State Country Zip Code

Email

Phone Ext Fax

Comments

EPA Form 870012, 870013 A/B, 870023 Page __ of __

First Name MI Last Name

Title

Street Address

City, Town, or Village

State Country Zip Code

Email

Phone Ext Fax

Full Name Date Became Owner (mm/dd/yyyy)

Owner Type

Private County District Federal Tribal Municipal State Other

Street Address

City, Town, or Village

State Country Zip Code

Email

Phone Ext Fax

Comments

K Y 8 2 1 3 8 2 0 1 0 5 OMB# 2050-0024; Expires 04/30/2024

Joseph L Elliott

Director of Public Works

431 Battlefield Memorial Highway

Richmond

KY United States 40475

joseph.l.elliott16.civ@army.mil

859-779-6374 NA NA

U. S. Department of the Army 4/1/1942

431 Battlefield Memorial Highway

Richmond

KY United States 40475

stephen.d.dorris.mil@army.mil

859-779-6246 NA NA

NA

Bechtel Parsons Blue Grass Joint Venture 6/13/2003

830 Eastern By-Pass, Suite 106

Richmond

KY United States 40475

rrhink@bechtel.com

(859) 625-1665 NA 859-625-6455

Chemical Demilitarization Operations at Blue Grass Chemical Agent-Destruction Pilot Plant 
(BGCAPP)
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EPA ID Number

10.  Type of Regulated Waste Ac vity (at your site)
Mark “Yes” or “No” for all current ac vi es (as of the date submi ng the form); complete any addi onal boxes as instructed.

A. Hazardous Waste Ac vi es

Y N 1. Generator of Hazardous Waste—If “Yes”, mark only one of the following—a, b, c

a. LQG Generates, in any calendar month, 1,000 kg/mo (2,200 lb/mo) or more of nonacute
hazardous waste (includes quan es imported by importer site); or
 Generates, in any calendar month, or accumulates at any me, more than 1 kg/mo
(2.2 lb/mo) of acute hazardous waste; or
 Generates, in any calendar month or accumulates at any me, more than 100 kg/mo
(220 lb/mo) of acute hazardous spill cleanup material.

b. SQG 100 to 1,000 kg/mo (2202,200 lb/mo) of nonacute hazardous waste and no more than 
1 kg (2.2 lb) of acute hazardous waste and no more than 100 kg (220 lb) of any acute 
hazardous spill cleanup material.

c. VSQG Less than or equal to 100 kg/mo (220 lb/mo) of nonacute hazardous waste.

Y N 2. ShortTerm Generator (generates from a shortterm or one me event and not from ongoing 
processes). If “Yes”, provide an explana on in the Comments sec on. Note:  If “Yes”, you MUST indicate 
that you are a Generator of Hazardous Waste in Item 10.A.1 above.

Y N 3. Treater, Storer or Disposer of Hazardous Waste—Note: Part B of a hazardous waste permit is required 
for these ac vi es.

Y N 4. Receives Hazardous Waste from Osite

Y N 5 Recycler of Hazardous Waste

a. Recycler who stores prior to recycling

b. Recycler who does not store prior to recycling

Y N 6. Exempt Boiler and/or Industrial Furnace—If “Yes”, mark all that apply.

a. Small Quan ty Onsite Burner Exemp on

b. Smel ng, Mel ng, and Refining Furnace Exemp on

B. Waste Codes for Federally Regulated Hazardous Wastes. Please list the waste codes of the Federal hazardous wastes 
handled at your site. List them in the order they are presented in the regula ons (e.g. D001, D003, F007, U112). Use an 
addi onal page if more spaces are needed.

C. Waste Codes for State Regulated (non‐Federal) Hazardous Wastes. Please list the waste codes of the State hazardous 
wastes handled at your site. List them in the order they are presented in the regula ons. Use an addi onal page if more 
spaces are needed.

EPA Form 870012, 870013 A/B, 870023 Page __ of __

K Y 8 2 1 3 8 2 0 1 0 5 OMB# 2050-0024; Expires 04/30/2024

D001

D002

D003

D004

D005

D006

D007

D008

D009

D010

D011

D018

D019

D022

D026

D027

D028

D029

D030

D035

D037

D038

D039

D040

F001

F002

F003

F004

F005

N002

N102

N702

N802

N902

N1002
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EPA ID Number

11. Addi onal Regulated Waste Ac vi es (NOTE: Refer to your State regula ons to determine if a separate permit is required.)
A. Other  Waste Ac vi es

Y N 1. Transporter of Hazardous Waste—If “Yes”, mark all that apply.

a. Transporter

b. Transfer Facility (at your site)

Y N

Y N

2. Underground Injec on Control

4. Recognized Trader—If “Yes”, mark all that apply.

a. Importer

b. Exporter

Y N 5. Importer/Exporter of Spent LeadAcid Ba eries (SLABs) under 40 CFR 266 Subpart G—If “Yes”, mark all 
that apply.

a. Importer

b. Exporter

B. Universal Waste Ac vi es

Y N 1. Large Quan ty Handler of Universal Waste (you accumulate 5,000 kg or more)  If “Yes” mark all that 
apply. Note: Refer to your State regula ons to determine what is regulated.

a. Ba eries

b. Pes cides

c. Mercury containing equipment

d. Lamps

e. Aerosol Cans

f. Other (specify) ______________________________________________

g. Other (specify) ______________________________________________

Y N 2. Des na on Facility for Universal Waste Note: A hazardous waste permit may be required for this
ac vity.

C. Used Oil Ac vi es

Y N 1. Used Oil Transporter—If “Yes”, mark all that apply.

a. Transporter

b. Transfer Facility (at your site)

Y N 2. Used Oil Processor and/or Rerefiner—If “Yes”, mark all that apply.

a. Processor

b. Rerefiner

Y N 3. OSpecifica on Used Oil Burner

Y N 4. Used Oil Fuel Marketer—If “Yes”, mark all that apply.

a. Marketer Who Directs Shipment of OSpecifica on Used Oil to OSpecifica on Used Oil Burner

b. Marketer Who First Claims the Used Oil Meets the Specifica ons

EPA Form 870012, 870013 A/B, 870023 Page __ of __

Y N 3. United States Importer of Hazardous Waste

K Y 8 2 1 3 8 2 0 1 0 5 OMB# 2050-0024; Expires 04/30/2024
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EPA ID Number

D.  Pharmaceu cal Ac vi es

Y N 1. Opera ng under 40 CFR Part 266, Subpart P for the management of hazardous waste pharmaceu
cals—if “Yes”, mark only one. Note: See the itembyitem instruc ons for defini ons of healthcare facility 
and reverse distributor.

a. Healthcare Facility

b. Reverse Distributor

Y N 2. Withdrawing from opera ng under 40 CFR Part 266, Subpart P for the management of hazardous waste 
pharmaceu cals. Note: You may only withdraw if you are a healthcare facility that is a VSQG for all of 
your hazardous waste, including hazardous waste pharmaceu cals.

12. Eligible Academic En es with Laboratories—No fica on for op ng into or withdrawing from managing laboratory hazardous
wastes pursuant to 40 CFR Part 262, Subpart K.

Y N A. Op ng into or currently opera ng under 40 CFR Part 262, Subpart K for the management of hazardous 
wastes in laboratories— If “Yes”, mark all that apply. Note: See the itembyitem instruc ons for defini

ons of types of eligible academic en es.

1. College or University

2. Teaching Hospital that is owned by or has a formal wri en alia on with a college or university

3. Nonprofit Ins tute that is owned by or has a formal wri en alia on with a college or university

Y N B. Withdrawing from 40 CFR Part 262, Subpart K for the management of hazardous wastes in laboratories.

13.  Episodic Genera on

Y N Are you an SQG or VSQG genera ng hazardous waste from a planned or unplanned episodic event, las ng 
no more than 60 days, that moves you to a higher generator category. If “Yes”, you must fill out the 
Addendum for Episodic Generator.

14.  LQG Consolida on of VSQG Hazardous Waste

Y N Are you an LQG no fying of consolida ng VSQG Hazardous Waste Under the Control of the Same Person 
pursuant to 40 CFR 262.17(f)? If “Yes”, you must fill out the Addendum for LQG Consolida on of VSQG 
hazardous waste.

15.  No fica on of LQG Site Closure for a Central Accumula on Area (CAA) (op onal) OR En re Facility (required)

Y N LQG Site Closure of a Central Accumula on Area (CAA) or En re Facility.

A. Central Accumula on Area (CAA) or En re Facility

B. Expected closure date: ____________ mm/dd/yyyy

C. Reques ng new closure date: ____________ mm/dd/yyyy

D. Date closed : ____________ mm/dd/yyyy
1. In compliance with the closure performance standards 40 CFR 262.17(a)(8)
2. Not in compliance with the closure performance standards 40 CFR 262.17(a)(8)

EPA Form 870012, 870013 A/B, 870023 Page __ of __

K Y 8 2 1 3 8 2 0 1 0 5 OMB# 2050-0024; Expires 04/30/2024
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EPA ID Number

16.  No fica on of Hazardous Secondary Material (HSM) Ac vity

Y N Are you no fying under 40 CFR 260.42 that you will begin managing, are managing, or will stop managing 
hazardous secondary material under 40 CFR 260.30, 40 CFR 261.4(a)(23), (24), (25), or (27)? If “Yes”, you 
must fill out the Addendum to the Site Iden fica on Form for Managing Hazardous Secondary Material.

17.  Electronic Manifest Broker

Y N Are you no fying as a person, as defined in 40 CFR 260.10, elec ng to use the EPA electronic manifest sys 
tem to obtain, complete, and transmit an electronic manifest under a contractual rela onship with a haz 
ardous waste generator?

18.  Comments  (include item number for each comment)

19.  Cer fica on I cer fy under penalty of law that this document and all a achments were prepared under my direc on or su 
pervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate the informa on 
submi ed. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for gath 
ering the informa on, the informa on submi ed is, to the best of my knowledge and belief, true, accurate, and complete. I am 
aware that there are significant penal es for submi ng false informa on, including the possibility of fines and imprisonment for 
knowing viola ons. Note: For the RCRA Hazardous Waste Part A permit Applica on, all owners and operators must sign (see 40
CFR 270.10(b) and 270.11).

Signature of legal owner, operator or authorized representa ve Date (mm/dd/yyyy)

Printed Name (First, Middle Ini al Last) Title

Email

Signature of legal owner, operator or authorized representa ve Date (mm/dd/yyyy)

Printed Name (First, Middle Ini al Last) Title

Email

EPA Form 870012, 870013 A/B, 870023 Page __ of __

K Y 8 2 1 3 8 2 0 1 0 5 OMB# 2050-0024; Expires 04/30/2024

12/1/2021

Stephen D. Dorris Colonel, U.S. Army, Commanding

stephen.d.dorris.mil@army.mil

Ron Hink BGCAPP Project Manager

rrhink@bechtel.com

6 8d

Digitally signed by: Hink, Ronald
DN: CN = Hink, Ronald C = US O = Bechtel Global Corporation
Date: 2021.11.29 12:23:02 -05'00'

DORRIS.STEPHEN.DON.1102327272 Digitally signed by DORRIS.STEPHEN.DON.1102327272 
Date: 2021.12.01 13:41:25 -05'00'







EPA ID Number

United States Environmental Protec on Agency

HAZARDOUS WASTE PERMIT PART A FORM

1.  Facility Permit Contact

First Name MI Last Name

Title

Email

Phone Ext Fax

2.  Facility Permit Contact Mailing Address

Street Address

City, Town, or Village

State Country Zip Code

3.  Facility Existence Date (mm/dd/yyyy)

4.  Other Environmental Permits

A. Permit Type B. Permit Number C. Descrip on

5.  Nature of Business

EPA Form 870012, 870013 A/B, 870023 Page __ of __

K Y 8 2 1 3 8 2 0 1 0 5 OMB# 2050-0024; Expires 04/30/2024

Joseph L Elliott

Director of Public Works

joseph.l.elliott16.civ@army.mil

859-779-6374 NA NA

431 Battlefield Memorial Highway

Richmond

KY United States 40475

4/1/1942

N K Y 0 0 2 0 7 3 7 KPDES Pemit

P V - 1 6 - 0 1 9 Air Quality Permit - BGCAPP (KY)

P V - 1 8 - 0 4 0 Air Quality Permit - BGAD (KY)

R K Y 8 2 1 3 8 2 0 1 0 5 BGAD RCRA Permit (KY)

R K Y 8 2 1 3 8 2 0 1 0 5 EPA HSWA Permit

E K Y 8 2 1 3 8 2 0 1 0 5 EPA TSCA Approval

E 1 0 1 3 KY Water Withdrawal Permit

National security; this Part A addresses destruction of chemical agent munitions.

7 8d











 

 





  

   



EPA ID Number

6.  Process Codes and Design Capaci es

Line
Number

A. Process Code
B. Process Design Capacity

C. Process Total 
Number of Units

D. Unit Name
(1) Amount

(2) Unit of
Measure

7.  Descrip on of Hazardous Wastes  (Enter codes for Items 7.A, 7.C and 7.D(1) )

Line No.

A.  EPA Hazardous
Waste No.

B.  Es mated
Annual
Qty of
Waste

C.  Unit of
Measure

D.  Processes

(1)  Process Codes
(2) Process Descrip on

(if code is not entered in 7.D1))

8.  Map

A ach to this applica on a topographical map, or other equivalent map, of the area extending to at least one mile beyond 
property boundaries. The map must show the outline of the facility, the loca on of each of its exis ng intake and discharge 
structures, each of its hazardous waste treatment, storage, or disposal facili es, and each well where it injects fluids under 
ground. Include all spring, rivers, and other surface water bodies in this map area. See instruc ons for precise require 
ments.

9.  Facility Drawing

All exis ng facili es must include a scale drawing of the facility. See instruc ons for more detail.

10.  Photographs

All exis ng facili es must include photographs (aerial or groundlevel) that clearly delineate all exis ng structures; exis ng 
storage, treatment, and disposal areas; and sites of future storage, treatment, or disposal areas. See instruc ons for more 
detail.

11.  Comments

EPA Form 870012, 870013 A/B, 870023 Page __ of __

K Y 8 2 1 3 8 2 0 1 0 5 OMB# 2050-0024; Expires 04/30/2024

0 1 X 9 9 510 J 1 SDC System

0 2 S 0 1 1,328 G 1 EDT Service Magazine

0 3 T 0 4 12,000 G 1 Movement VX Munitions

0 4 S 0 1 1,100 G 1 SDC Storage Area

0 5 S 0 1 1,100 G 1 OTS Storage Area

0 1 D 0 0 1 900 T X 9 9 S 0 1 T 0 4 see comments

0 2 D 0 0 3 included with above

0 3 D 0 0 4 included with above

0 4 D 0 0 5 included with above

0 5 D 0 0 6 included with above

0 6 D 0 0 7 included with above

0 7 D 0 0 8 included with above

0 8 D 0 0 9 included with above

0 9 D 0 1 0 included with above

1 0 D 0 1 1 included with above

1 1 N 0 0 2 included with above

Item 6, line 2: includes KY process code T04 for the transporation and mechanical accessing and 
handling VX munitions per KRS 224.50-130(5).  Item 6, line 3:  movement of agent filled munitions from 
HWSUs to SDC1200 facility, from SDC1200 facility  between ESM and EEB.  Item 7 continued:  see 
attached sheets.  Item 8., Item 9., and Item 10. provided in Part B (EDT Permit Modification Request Rev. 3) 
submitted 19 May 2016, as applicable.   Item 11., continued:  see attached sheets

8 8d



 

EPA ID Number    K Y 8 2 1 3 8 2 0 1 0 5 OMB# 2050-0024; Expires 05/31/2020 

 

EPA Form 8700‐12, 8700‐13 A/B, 8700‐23 Page 8a of 8f 

6. Process Codes and Design Capacities (continued) 
 

Line 

Number 
A. Process Code 

B. Process Design Capacity 

 
C. Process Total 

Number of Units 

 

D. Unit Name 
(1) Amount 

(2) Unit of 
Measure 

0 6 S 0 1 2,500 G 1 OTS Storage 1 - RCRA Container 
Storage, stores miscellaneous 

operations and maintenance waste 

0 7 S 0 2 500 G 1 Bleed Water Tank, stores OTS brine 

0 8 S 0 1 40,000 G 1 OTS Storage 2 - RCRA Container 
Storage, Off-Gas Treatment System 

liquid waste shipping area 
 

  



 

EPA ID Number    K Y 8 2 1 3 8 2 0 1 0 5 OMB# 2050-0024; Expires 05/31/2020 

 

EPA Form 8700‐12, 8700‐13 A/B, 8700‐23 Page 8b of 8f 

 

7. Description of Hazardous Wastes (Enter codes for Items 7.A, 7.C and 7.D(1)) (continued) 
 

 

 

Line No. 

 
A. EPA 

Hazardous 

Waste No. 

B. E stimated 

Annual Qty 

of Waste 

 
C. Unit of 

Measure 

D. Processes 

(1) Process Codes 
(2) Process Description 

(if code is not entered in 7.D1)) 

1 2 D 0 0 4 1600 T S 0 1       see comments 

1 3 D 0 0 5            included with above 

1 4 D 0 0 6            included with above 

1 5 D 0 0 7            included with above 

1 6 D 0 0 8            included with above 

1 7 D 0 0 9            included with above 

1 8 D 0 1 0            included with above 

1 9 D 0 1 1            included with above 

2 0 N 0 0 2            included with above 

2 1 D 0 0 4 5.2 T S 0 1 X 9 9    see comments 

2 2 D 0 0 5            included with above 

2 3 D 0 0 6            included with above 

2 4 D 0 0 7            included with above 

2 5 D 0 0 8            included with above 

2 6 D 0 0 9            included with above 

2 7 D 0 1 0            included with above 

2 8 D 0 1 1            included with above 

2 9 N 0 0 2            included with above 

3 0 D 0 0 4 2.6 T S 0 1       see comments 

3 1 D 0 0 5            included with above 

3 2 D 0 0 6            included with above 

3 3 D 0 0 7            included with above 

3 4 D 0 0 8            included with above 

3 5 D 0 0 9            included with above 

3 6 D 0 1 0            included with above 

3 7 D 0 1 1            included with above 

3 8 D 0 2 2            included with above 

3 9 N 0 0 2            included with above 

4 0 D 0 0 2 103 T S 0 1       see comments 

4 1 D 0 0 4            included with above 

4 2 D 0 0 5            included with above 

4 3 D 0 0 6            included with above 

4 4 D 0 0 7            included with above 



 

EPA ID Number    K Y 8 2 1 3 8 2 0 1 0 5 OMB# 2050-0024; Expires 05/31/2020 

 

EPA Form 8700‐12, 8700‐13 A/B, 8700‐23 Page 8c of 8f 

 

 

Line No. 

 
A. EPA 

Hazardous 

Waste No. 

B. E stimated 

Annual Qty 

of Waste 

 
C. Unit of 

Measure 

D. Processes 

(1) Process Codes 
(2) Process Description 

(if code is not entered in 7.D1)) 

4 5 D 0 0 8            included with above 

4 6 D 0 0 9            included with above 

4 7 D 0 1 0            included with above 

4 8 D 0 1 1            included with above 

4 9 N 0 0 2            included with above 

5 0 D 0 0 2 18310 T S 0 2 S 0 1    see comments 

5 1 D 0 0 4            included with above 

5 2 D 0 0 5            included with above 

5 3 D 0 0 6            included with above 

5 4 D 0 0 7            included with above 

5 5 D 0 0 8            included with above 

5 6 D 0 0 9            included with above 

5 7 D 0 1 0            included with above 

5 8 D 0 1 1            included with above 

5 9 N 0 0 2            included with above 

6 0 D 0 0 1 36.5 T S 0 1       see comments 

6 1 D 0 0 4            included with above 

6 2 D 0 0 5            included with above 

6 3 D 0 0 6            included with above 

6 4 D 0 0 7            included with above 

6 5 D 0 0 8            included with above 

6 6 D 0 0 9            included with above 

6 7 D 0 1 0            included with above 

6 8 D 0 1 1            included with above 

6 9 D 0 2 2            included with above 

7 0 N 0 0 2            included with above 

7 1 D 0 0 1 36.5 T S 0 1       see comments 

7 2 D 0 0 2            included with above 

7 3 D 0 0 3            included with above 

7 4 D 0 0 4            included with above 

7 5 D 0 0 5            included with above 

7 6 D 0 0 6            included with above 

7 7 D 0 0 7            included with above 

7 8 D 0 0 8            included with above 

7 9 D 0 0 9            included with above 



 

EPA ID Number    K Y 8 2 1 3 8 2 0 1 0 5 OMB# 2050-0024; Expires 05/31/2020 

 

EPA Form 8700‐12, 8700‐13 A/B, 8700‐23 Page 8d of 8f 

 

 

Line No. 

 
A. EPA 

Hazardous 

Waste No. 

B. E stimated 

Annual Qty 

of Waste 

 
C. Unit of 

Measure 

D. Processes 

(1) Process Codes 
(2) Process Description 

(if code is not entered in 7.D1)) 

8 0 D 0 1 0            included with above 

8 1 D 0 1 1            included with above 

8 2 D 0 1 8            included with above 

8 3 D 0 1 9            included with above 

8 4 D 0 2 2            included with above 

8 5 D 0 2 6            included with above 

8 6 D 0 2 7            included with above 

8 7 D 0 2 8            included with above 

8 8 D 0 2 9            included with above 

8 9 D 0 3 0            included with above 

9 0 D 0 3 7            included with above 

9 1 D 0 3 9            included with above 

9 2 D 0 4 0            included with above 

9 3 F 0 0 1            included with above 

9 4 F 0 0 2            included with above 

9 5 F 0 0 3            included with above 

9 6 F 0 0 4            included with above 

9 7 F 0 0 5            included with above 

9 8 N 0 0 2            included with above 

9 9 N 7 0 2            included with above 

10 0 N 8 0 2            included with above 

10 1 N 9 0 2            included with above 

10 2 N 1 00 2            included with above 

10 3 D 0 0 1 1.56 T S 0 1       see comments 

10 4 D 0 0 2            included with above 

10 5 D 0 0 3            included with above 

10 6 D 0 0 4            included with above 

10 7 D 0 0 5            included with above 

10 8 D 0 0 6            included with above 

10 9 D 0 0 7            included with above 

11 0 D 0 0 8            included with above 

11 1 D 0 0 9            included with above 

11 2 D 0 1 0            included with above 

11 3 D 0 1 1            included with above 

11 4 D 0 1 8            included with above 



 

EPA ID Number    K Y 8 2 1 3 8 2 0 1 0 5 OMB# 2050-0024; Expires 05/31/2020 

 

EPA Form 8700‐12, 8700‐13 A/B, 8700‐23 Page 8e of 8f 

 

 

Line No. 

 
A. EPA 

Hazardous 

Waste No. 

B. E stimated 

Annual Qty 

of Waste 

 
C. Unit of 

Measure 

D. Processes 

(1) Process Codes 
(2) Process Description 

(if code is not entered in 7.D1)) 

11 5 D 0 1 9            included with above 

11 6 D 0 2 2            included with above 

11 7 D 0 2 7            included with above 

11 8 D 0 2 8            included with above 

11 9 D 0 2 9            included with above 

12 0 D 0 3 0            included with above 

12 1 D 0 3 5            included with above 

12 2 D 0 3 8            included with above 

12 3 D 0 3 9            included with above 

12 4 D 0 4 0            included with above 

12 5 F 0 0 1            included with above 

12 6 F 0 0 2            included with above 

12 7 F 0 0 3            included with above 

12 8 F 0 0 4            included with above 

12 9 F 0 0 5            included with above 

13 0 N 0 0 2            included with above 

13 1 N 7 0 2            included with above 

13 2 N 9 0 2            included with above 

13 3 D 0 0 2 37 T S 0 1       see comments 

13 4 D 0 0 3            included with above 

13 5 D 0 0 4            included with above 

13 6 D 0 0 5            included with above 

13 7 D 0 0 6            included with above 

13 8 D 0 0 7            included with above 

13 9 D 0 0 8            included with above 

14 0 D 0 0 9            included with above 

14 1 D 0 1 0            included with above 

14 2 D 0 1 1            included with above 

14 3 N 0 0 2            included with above 

14 4 N 9 0 2            included with above 

14 5 D 0 0 1 2.6 T X 9 9 S 0 1 T 0 4 see comments 

14 6 D 0 0 3            included with above 

14 7 D 0 0 4            included with above 

14 8 D 0 0 5            included with above 

14 9 D 0 0 6            included with above 



 

EPA ID Number    K Y 8 2 1 3 8 2 0 1 0 5 OMB# 2050-0024; Expires 05/31/2020 

 

EPA Form 8700‐12, 8700‐13 A/B, 8700‐23 Page 8f of 8f 

 

 

Line No. 

 
A. EPA 

Hazardous 

Waste No. 

B. E stimated 

Annual Qty 

of Waste 

 
C. Unit of 

Measure 

D. Processes 

(1) Process Codes 
(2) Process Description 

(if code is not entered in 7.D1)) 

15 0 D 0 0 7            included with above 

15 1 D 0 0 8            included with above 

15 2 D 0 0 9            included with above 

15 3 D 0 1 0            included with above 

15 4 D 0 1 1            included with above 

15 5 N 0 0 2            included with above 

15 6 D 0 0 4 8.1 T S 0 1       see comments 

15 7 D 0 0 5            included with above 

15 8 D 0 0 6            included with above 

15 9 D 0 0 7            included with above 

16 0 D 0 0 8            included with above 

16 1 D 0 1 0            included with above 

16 2 D 0 1 1            included with above 

16 3 D 0 2 2            included with above 

16 4 N 0 0 2            included with above 

11. Comments (continued) 

Waste streams listed in Item 7. are further described below. The streams include those wastes that will be transported from the facility 

for disposal. 

-Waste beginning with Line No. 1 includes separated VX M56 Rocket warhead sections to be treated and are included as waste stream 

no. 1 

-Waste beginning with Line No. 12 is Static Detonation Chamber residue - metallic munitions fragments and ash. Scrap metal potentially 

recycled; exempt from regulation as hazardous waste. Residue and debris separated from scrap metal are potentially characteristically 

hazardous and listed from the derived from rule and is included with waste stream no. 2 

-Waste beginning with Line No. 21 is solid residues from the off gas treatment system buffer tank are potentially characteristically 

hazardous and listed waste due to the mixture and derived from rules and is included as waste stream no. 3 

-Waste beginning with Line No. 30 is cyclone dust residues and filters and is included as waste stream no. 4 

-Waste beginning with Line No. 40 is liquids and sludge from electrostatic precipitator and is included as waste stream no.5 

-Waste beginning with Line No. 50 is Brine Liquids from Off-gas Treatment System (OTS) scrubbers and is included as waste stream no. 6 

-Waste beginning with Line No. 60 is agent derived, listed secondary waste and is included as waste stream no. 7 

-Waste beginning with Line No. 71 is miscellaneous maintenance and secondary wastes consisting of but not limited to PPE, oils, 

hydraulic fluids, paints, solvents, and other wastes that exhibit characteristics or are potentially listed wastes from non-specific sources 

or KY State listed wastes and is included as waste stream no. 8 

-Waste beginning with Line No. 103 is laboratory wastes & solvents from testing for VX agent and by-product contamination, and are 

potentially a federal or state listed or characteristically hazardous waste and is included as waste stream no. 9 

-Waste beginning with Line No. 133 is spent decontamination solutions generated from decontamination activities and is included as 

waste stream no. 10 

-Waste beginning with Line No. 145  is agent and or explosive contaminated secondary waste to be treated in the SDC and is included as 

waste stream no. 11 

-Waste beginning with Line No. 156  is agent contaminated Carbon filters, HEPA filters and Prefilters determined to have been exposed 

to chemical agent VX and is included as waste stream no. 12 



DWM 7058A (June 2017) 
401 KAR 39:060

Kentucky Department for Environmental Protection
Division of Waste Management

Hazardous Waste Branch
300 Sower Blvd, Frankfort, KY  40601

(502) 564-6716

Part A Application Addendum
(EPA Form 8700-23)

FEE SUBMITTED:  $       (See instructions to determine your fee)

FOR OFFICIAL USE ONLY.
DO NOT WRITE IN THIS SPACE.

I. Reason for
Submittal

(see instructions)

Reason for Submittal:
FIRST SUBMITTAL – Must be accompanied by the completed forms EPA 8700-12 and Addendum DWM-7037A.

REVISION – Identify the classification of the revision.  See instructions for when a revised application should be
submitted.

Class 1 not requiring approval
Class 1 requiring approval
Class 2
Class 3

RENEWAL – See instructions for when a renewal application should be submitted.

STANDARDIZED PERMIT – See instructions for the eligibility of a standardized permit.

II. ID Numbers A. EPA ID Number: B.  AGENCY INTEREST Number:
KY       

III. Existing and 
New Facilities

IV. Contact Email 
Address

V. Facility
Operator (2)

VI. Type of 
Operator (2)

VII. Operator
Mailing
Address (2)

VIII. Facility 
Operator (3)

IX. Type of 
Operator (3)

X. Operator
Mailing
Address (3)

Existing Facilities, the date operation began or construction commenced: (mm/dd/yyyy)     /  /

New Facilities, the date operation is expected to begin: (mm/dd/yyyy)      /  /

Facility Contact
Email address:

Name of Facility Operator 2  (see Instructions):

Type of Operator 2:  Federal (F)  State (S)    County (C)    Indian (I)    Municipal (M)    District (D)

Private (P)    Other (O)   Specify:

Operator 2 Street Address or P.O. Box:

City:       State: County: Zip Code:

Facility Operator 2 Telephone Number:  Phone Number Extension:

New Operator Assumed Responsibility for Facility on this Date: (mm/dd/yyyy)   /  /

Name of Facility Operator 3 (see Instructions):

Type of Operator 3:  Federal (F)  State (S)    County (C)    Indian (I)    Municipal (M)    District (D)

Private (P)    Other (O)   Specify:

Operator 3 Street Address or P.O. Box:

City:       State: County: Zip Code:

Facility Operator 3 Telephone Number:  Phone Number Extension:

New Operator Assumed Responsibility for Facility on this Date: (mm/dd/yyyy)   /  /

Page 1 of

8208 213 105 2805

04 01 1942

joseph.l.elliott16.civ@army.mil

Bechtel Parsons Blue Grass Joint Venture

830 Eastern By-Pass, Suite 106

Richmond

859-625-1665

KY Madison 40475

6 13 2003

NA

4
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DWM 7058A (June 2017) 

401 KAR 39:060 

Agency Interest Number: 2805  EPA ID Number: KY   

Page 3 of  4 

XII. WASTE STREAM DESCRIPTION ( See Instructions) 

a. 
Line Number 

b. 
Waste Stream Number 

c. 
Waste Description 

1-11 1 X99, S01, T04; Separated VX M55 Rocket Warheads 

12-20 2 S01; Static Detonation Chamber Residue 

21-29 3 S01; Buffer Tank Residues 

30-39 4 S01, SDC 1200 Cyclone Dust Residues  

40-49 5 S01; Electrostatic Precipitator Liquid and Sludges 

50-59 6 S02, S01; Brine Liquids from Off-gas Treatment System (OTS) scrubbers. 

60-70 7 S01; Agent Derived, Listed Secondary Waste 

71-102 8 S01; Miscellaneous maintenance and secondary wastes 

103-132 9 S01; Laboratory wastes & solvents 

133-144 10 S01; Spent decontamination solutions 

145-155 11 X99 and S01; Agent and or Explosive Contaminated Secondary Waste 

156-164 12 S01; Carbon Filters, Prefilters and HEPA Filters 



DWM 7058A (June 2017) 
401 KAR 39:060

EPA ID Number:  KY          Agency Interest Number:

XIII. Facility Status   Waste is NOT received from off-site

Accepts waste from any off-site source(s) [A]

Accepts waste from only a restricted group of off-site sources [R]: Specify:

XIV. Facility Owner 
Certification

XV. Operator
Certification

XVI. Land Owner 
Certification

Page      of

If the facility owner is also the facility operator, please skip this section and complete item XV below.

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all
attached documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information,  I 
believe that the submitted information is true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment.

___________________________________________________________________________________________________ 
NAME (PRINT OR TYPE)                                                SIGNATURE                                                    DATE

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all
attached documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information,  I 
believe that the submitted information is true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment.

___________________________________________________________________________________________________ 
NAME (PRINT OR TYPE)                                                SIGNATURE                                                    DATE

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all
attached documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information,  I 
believe that the submitted information is true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment.

___________________________________________________________________________________________________ 
NAME (PRINT OR TYPE)                                                SIGNATURE                                                    DATE
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Stephen D. Dorris, Colonel, U.S. Army, Commanding 1 Dec 2021

Ron Hink, BGCAPP Project Manager

Stephen D. Dorris, Colonel, U.S. Army, Commanding 1 Dec 2021

4 4
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1.0 OVERVIEW 

This document contains a Class 3 Permit Modification Request (PMR) for the Blue Grass 
Chemical Agent-Destruction Pilot Plant (BGCAPP) Static Detonation Chamber (SDC) 1200 
hazardous waste storage and treatment permit. The BGCAPP SDC 1200 Facility is located at 
431 Battlefield Memorial Highway, Richmond, Kentucky. The Bechtel Parsons Blue Grass 
(BPBG) Joint Venture (JV) is the operator of the BGCAPP and is a Co-Permittee with Blue 
Grass Army Depot (BGAD) under the Resource Conservation and Recovery Act (RCRA) Part B 
Permit (EPA ID #KY8-213-820-105, AI #2805) issued by the Kentucky Department for 
Environmental Protection (KDEP), Division of Waste Management (DWM). 

This PMR is being submitted in accordance with 401 Kentucky Administrative Regulation 
(KAR) 39:060 incorporating Title 40 Code of Federal Regulations (CFR) §270.42(c). The 
requested modifications to the Permit are as follows: 

• Reconfiguration of the SDC system to include elimination of portions of existing 
equipment in the BGCAPP Explosive Destruction Technology (EDT) Enclosure Building 
(EEB), including the buffer tank and Off-Gas Treatment System (OTS) used during 
destruction of mustard agent-filled munitions 

• Installation of a new buffer tank and OTS to provide increased performance capabilities 
of these systems for treatment of VX munitions 

• Addition of RCRA-permitted tank storage in the new OTS structure for the Bleed Water 
Tank (BWT) being installed as a part of the new OTS 

• Addition of RCRA-permitted container storage located in the new OTS structure for 
storage of operations process and maintenance wastes 

• Addition of RCRA-permitted container storage for OTS liquid waste storage prior to 
loading and shipment offsite for disposal 

• Update Part A to include changes in process codes, design capacities, waste codes, and 
waste streams to align with changes in this PMR and new, Kentucky-listed waste codes 
in 401 KAR 39:060 

This modification does not change the Permittees’ ability to provide protection to human health 
and the environment. 

2.0 JUSTIFICATION FOR PERMIT MODIFICATION 

Per 401 KAR 39:060 Section 5 and 40 CFR §270.42(b)(1)(iii), the applicant is required to 
explain the needed modifications. The following section of this PMR discusses the rationale for 
these modifications.   
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In May of 2019, the United States Army released an Environmental Assessment outlining 
alternative methods for the destruction of BGAD’s stockpile of M55 rockets filled with chemical 
nerve agents. The proposed action is to augment the chemical weapons destruction capability 
of the BGCAPP Main Plant to reduce safety risks identified with processing M55 rockets using 
the Rocket Shear Machines (RSMs), Energetics Batch Hydrolyzers (EBHs), and Energetics 
Neutralization Reactors (ENRs). Augmentation will be achieved by eliminating energetics-
associated equipment and installing a new Rocket Warhead Containerization System (RWCS) 
in the BGCAPP Main Plant and subsequent transport of the containerized munitions to 
permitted hazardous waste management units (HWMUs) for storage. Additionally, augmentation 
includes retrofitting the existing SDC 1200 Facility with a redesigned OTS capable of processing 
chemical nerve agents and utilizing an additional SDC 2000 to process M55 rocket components. 
Processing of energetics and agent in the rocket warheads in the current SDC system 
(upgraded with suitable OTS) will minimize risks associated with handling and processing the 
rocket warheads.   

Specific hazardous wastes to be processed at the SDC 1200 Facility include containerized M56 
rocket warheads containing VX. Additional items to be processed at the SDC 1200 Facility 
include:  agent or explosive contaminated secondary wastes, test munitions, and surrogates for 
demonstration testing.  

3.0 DESCRIPTION OF CHANGES 

3.1 Part A Supplemental Information 

Administrative regulation changes in 401 KAR 39:060 provided new listed waste codes 
associated with treatment of chemical munitions that were not included in the previous revision 
submitted to KDEP. As a result, the Part A requires updates to reflect additional applicable 
process codes in Section 6 and descriptions in Section 7. The updates and corrections include: 

1. Addition of waste codes for federally-regulated Hazardous Waste D018, D019, D035, 
and D038 in Section B 

2. Removal of waste codes for state-regulated (non-federal) Hazardous Waste N003, 
N203, and N703 

3. Addition of waste codes for state-regulated (non-federal) Hazardous Waste N002, N102, 
N702, and N902 

4. Change Section 6 SDC System to increase the process design capacity to 510 J in 
support of OTS modifications (rate increase supports the change in munition and agent 
type to be processed) 

5. Change Section 6 Movement H munitions/bottles to Movement VX munitions permitted 
storage quantity of 16,000 J in support of movement between the SDC 1200 Facility, 
EDT Service Magazine, Main Plant, and igloos 

6. Addition of Section 6 OTS Storage 1 

7. Addition of Section 6 BWT (stores OTS brine) 

8. Addition of OTS Storage 2 (OTS liquid waste shipping area)   

9. Complete update to Section 7 to reflect new waste streams and codes 
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10. Update to descriptions in Kentucky form DWM 7058A for consistency: 

a. Addition of OTS Storage 1, BWT and OTS Storage 2 to XI, process description 

b. Update to all waste streams  

3.2 Part B Supplemental Information 

The SDC 1200 System can process a variety of wastes. Changes in munition feed does not 
require modification of the system, and multiple munition types can potentially be processed 
simultaneously. However, multiple chemical agents will not be fed to the SDC at the same time. 
An agent campaign change will be completed prior to any change in agent feed.  

The hazardous wastes managed or generated at the SDC 1200 Facility include: 

1. VX chemical agent munitions and munitions components  

2. Scrap metals  

3. Miscellaneous contaminated maintenance waste 

4. Agent-derived liquid, solid, and sludge wastes generated in the OTS by: 

a. Quench 

b. Neutral scrubber 

c. Separator condensate 

d. Electrostatic precipitator 

5. Laboratory wastes  

6. SDC residue  

7. Agent or explosive contaminated wastes 

8. Buffer Tank residues  

9. Cyclone dusts and residues  

10. Spent decontamination solution 

11. Carbon filters, pre-filters, and high-efficiency particulate air (HEPA) filters  

Detailed descriptions of the chemical agents and other wastes generated are provided in Table 
3-1: Facility Waste Analyses Plan (WAP) Summary and Table 3-2: Composition of Chemical 
Agents (VX), Energetics, and Propellant. 

The HMWU addressed in this section of the permit application is considered a Miscellaneous 
Unit (40 CFR 264 Subpart X). Wastes generated during SDC operations are accumulated in 
containers in the EEB storage area and BWT System. The containers will be stored in permitted 
storage areas in the EEB (i.e., SDC storage and OTS Storage 1), outside of the EEB EDT 
Service Magazine (ESM), and the OTS liquid waste shipping area (OTS Storage 2). Detailed 
descriptions of these units and the operations to be conducted at the SDC 1200 Facility are 
provided in Section D. 

3.3 Part C Supplemental Information 

The VX munitions and munitions components are treated in the SDC 1200 Facility. These 
wastes are received from permitted HWMUs, the EDT service magazine, or directly from the 
BGCAPP Main Plant. 
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 Munitions Wastes 

The wastes stored at BGAD consist of VX chemical agent munitions in various configurations.  
The physical and chemical properties of these waste munitions and munitions components 
received for treatment at this facility have been fully established; details are provided in Table 3-
2: Composition of Chemical Agents (VX), Energetics, and Propellant. No additional analysis or 
waste characterization will be performed on these wastes. 

 Rocket Warheads 

This waste stream consists of drained M56 rocket warheads previously separated from the M55 
rocket assemblies and packaged in a sealed vapor-tight metal canister. The waste contains 
energetics and varying amounts of chemical agent VX. The energetics mass is 3.23 pounds 
based on munitions data provided in the BGCAPP design criteria.  

These wastes are identified with one or more of the following waste codes: D001, D003, D004, 
D005, D006, D007, D008, D009, D010, D011, N002. The D001 and D003 codes identify the 
presence of energetics in the M56 rocket warheads; the metals codes indicate potential 
presence of metal in the energetics and agent or the existence of painted metal parts. The N002 
codes represent the presence of VX chemical agent. The rationale for use of these codes is 
based on generator knowledge, previous testing and analysis from other chemical agent sites, 
and munitions data provided by the Army. 

 Process Wastes 

During operations, the SDC 1200 System generates a variety of process waste streams. These 
wastes will be characterized based on generator knowledge and/or sampling and analysis. 
Details of sampling and analysis methods available for characterization are included in  
Table 3-1: Facility Waste Analyses Plan (WAP) Summary. 

 Static Detonation Chamber (SDC) Residues 

The Detonation Chamber (DC) provides containment during and following the processing of the 
chemical munitions. The materials remaining in the DC following deflagration or detonation 
include both metal fragments from the munition bodies, dusts, and residue. The metal fragments 
and residues from the deflagration/detonation of these items will be held at 1,000°F or greater 
for more than 15 minutes meeting Army treatment requirements for release to the general 
public. The dust and non-metal residues will be characterized based on generator knowledge 
and/or sampling and analysis as identified in Table 3-1. One or more of the following waste 
codes are potentially associated with this waste stream: D004, D005, D006, D007, D008, D009, 
D010, and/or D011, and N002. Potential sampling and analysis methods used in support of 
characterization of this process waste are described in Table 3-1 respectively. 

 Buffer Tank Residues 

The buffer tank receives large particles of ash and small metal fragments produced from the 
munitions destruction process. This waste is collected in a “buffer tank drum” for later disposal. 
In the event buffer tank residue is determined to be > 1VSL these munitions residues can be fed 
back into the SDC 1200 to re-treat the chemical agent and destroy the agent. One or more of 
the waste codes potentially associated with this waste stream include D004, D005, D006, D007, 
D008, D009, D010, D011 and N002. Potential sampling and analysis methods used in support 
of characterization of this process waste are described in Table 3-1 respectively. 
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 Cyclone Dust Residues and Filters 

Dust and particulates are removed from the process ventilation system by the cyclone and filter. 
These wastes are primarily generated as a result of the SDC emptying process. Dusts is 
removed by both the cyclone and filter and is collected in drums located at the bottom of the 
respective units. One or more of the waste codes potentially associated with this waste stream 
include D004, D005, D006, D007, D008, D009, D010, D011, D022 and N002. Potential 
sampling and analysis methods used in support of characterization of this process waste are 
described in Table 3-1 respectively. 

 Liquids from Electrostatic Precipitator  

This waste stream is a result of operation of the electrostatic precipitator of the off-gas treatment 
system. It is produced after the SDC effluent gas stream has been treated in the thermal 
oxidizer (THO). It is generated by flushing/wash-down of the wet electrostatic precipitator. The 
waste is primarily liquid with dissolved ionic salts and small quantities of solid particulates 
captured by the charged plates of the wet electrostatic precipitator. One or more of the waste 
codes potentially associated with this waste stream include D002, D004, D005, D006, D007, 
D008, D009, D010, and/or D011 and N002. Potential sampling and analysis methods used in 
support of characterization of this process waste are described in Table 3-1 respectively. 

 Brine Liquids from Off-Gas Treatment System (OTS) 
Scrubbers 

This waste stream is a result of operation of the OTS scrubbers in the off-gas treatment system. 
It is produced after the OTS gas stream has been treated in the THO. The brine waste is 
generated from the OTS Quench, recirculation of scrubber waters used in Neutral Scrubber and 
the liquid separator. This waste stream is primarily liquid with dissolved salts and suspended 
solids. One or more of the waste codes potentially associated with this waste stream include 
D002, D004, D005, D006, D007, D008, D009, D010, D011, and N002. Potential sampling and 
analysis methods used in support of characterization of this process waste are described in 
Table 3-1 respectively. 

 Secondary Wastes 

Secondary waste streams produced are by-products of the SDC System processes and 
supporting activities (e.g., maintenance, laboratory analyses). These wastes include 
agent-contaminated or agent-derived wastes, as well as wastes that become a hazardous 
waste due to either a hazardous waste characteristic or listing.  

 Miscellaneous Maintenance and Secondary Wastes  

These waste materials and debris are generated as a result of SDC facility and system 
maintenance activities, as well as other secondary wastes from routine (e.g., calibration) and 
one-time activities (e.g., spill clean-up). They primarily consist of, but are not limited to, PPE, 
valves, pumps, gearboxes, conveyors, belts, piping, hoses, flanges, thermocouples, pH probes, 
nuts, bolts, gaskets, plastics, tools, equipment, munitions dunnage, oils, hydraulic fluids, paints, 
solvents, and other operations & maintenance wastes. Some of these wastes will be agent-
contaminated, derived-from-KY listed wastes from contact with process wastes or process 
equipment contaminated with state listed wastes. Agent-contaminated wastes generated as a 
result of maintenance and operation of the facility will potentially be decontaminated for 
personnel protection. Decontamination processes will include the use of water with or without a 
surfactant/soap, a neutralizing solution, such as dilute sodium hydroxide (NaOH) solution, air 
sparging, or thermal treatment, such as steaming. Any decontamination that is performed will be 
in accordance with (IAW) the requirements contained in DA PAM 385-61. Agent or explosives 
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contaminated secondary wastes will potentially be thermally treated in the SDC 1200. These 
wastes are comprised of small metal objects or other industrial components that are deemed 
amenable for thermal treatment in the SDC. Non-metallic parts make up a very small 
percentage of the weight of these items. Objects will be fed in a standard munitions box into the 
detonation chamber following the same path as a munition item. For agent contaminated wastes 
that are not amenable to thermal treatment, chemical decontamination will occur in a monitored 
area in the SDC room, in a container 55 gallons or smaller using appropriate decontamination 
solution such as water/surfactant, 20% NaOH or other approved decontamination solutions prior 
to off-site shipment to a permitted TSDF. The goal of the decontamination process is to reduce 
the agent contamination levels to meet the hazardous waste control limits established for solid 
or liquid hazardous waste outlined in the U.S. Army Public Health Command, Chemical Agent 
Health-Based Standards and Guidelines Summary Table 2: Criteria for Water, Soil, Waste, as of 
July 2011. Decontaminated solids will potentially be physically sampled and analyzed for agent 
content or alternatively will be reanalyzed via headspace monitoring. Liquids generated as a 
result of these processes will be physically sampled and analyzed for agent content. These site-
specific analyses will be performed IAW the approved Laboratory Analysis and Monitoring Plan 
(LAMP). Wastes for which the desired decontamination levels have not been achieved will be 
decontaminated further or shipped off-site for further treatment and subsequent disposal. One 
or more of the waste codes potentially associated with this waste stream include D001, D002, 
D003, D004, D005, D006, D007, D008, D009, D010, D011, D018, D019, D022, D026, D027, 
D028, D029, D030, D037, D039, D040, F001, F002, F003, F004, F005, N002, N902. Analysis 
will be limited to a particular hazardous waste number or series of numbers, such as toxicity 
characteristic leaching procedure (TCLP) metals or will be as extensive as necessary to 
adequately characterize and profile the waste. The disposal requirements will be based on 
generator knowledge and/or analytical results. The rationale for assignment of the applicable 
waste codes will be based on generator knowledge of the materials, processes generating the 
waste, and, as necessary, sampling and analysis. 

 Laboratory Wastes 

Laboratory (LAB) liquid wastes generated will include, but are not limited, to neutralized 
chemical agent samples, neutralized process or secondary waste samples and various spent 
reagents and solvents. One or more of waste codes potentially associated with this waste 
stream include D001, D002, D003, D004, D005, D006, D007, D008, D009, D010, D011, D018, 
D019, D022, D026, D027, D028, D029, D030, D037, D039, D040, F001, F002, F003, F004, 
F005, N002, N702, N902. Potential sampling and analysis methods used in support of 
characterization of this process waste are described in Table 3-1. The rationale for assignment 
of applicable waste codes will be based on generator knowledge of the materials and processes 
generating the waste and, as necessary, sampling and analysis. 

 Spent Decontamination Solution 

Agent-contaminated waste will be generated during maintenance and operation of the Facility. 
This waste will potentially be decontaminated for personnel protection. This liquid waste stream 
is generated from activities involving decontamination of the facility (e.g., floors, airlocks), tools, 
equipment, PPE and other debris or materials contaminated with chemical agents VX. This 
waste typically will exhibit a high pH due to sodium hydroxide. Potential decontamination 
processes include the use of water with or without a surfactant/soap, a neutralizing solution, 
such as sodium hydroxide (NaOH) solution, air sparging, or thermal treatment, such as 
steaming. Decontamination will be performed IAW the requirements contained in DA PAM 
385-61. The goal of the decontamination process is to reduce the agent contamination levels to 
meet the hazardous waste control limits established for solid or liquid hazardous waste outlined 
in the U.S. Army Public Health Command, Chemical Agent Health-Based Standards and 
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Guidelines Summary Table 2: Criteria for Water, Soil, Waste, as of July 2011. Spent 
decontamination liquids generated as a result of these processes will be physically sampled and 
analyzed for agent content. These site-specific analyses will be performed IAW the approved 
LAMP. Wastes for which the desired decontamination levels have not been achieved will be 
decontaminated further or alternatively shipped off-site for further treatment and subsequent 
disposal. One or more of the waste codes potentially associated with this waste stream include 
D001, D002, D003, D004, D005, D006, D007, D008, D009, D010, D011, D022, N902. Potential 
sampling and analysis methods used in support of characterization of this process waste are 
described in Table 3-1 respectively. The rationale for assignment of applicable waste codes will 
be based on generator knowledge of the materials and processes generating the waste and, as 
necessary, sampling and analysis. 

 Agent and/or Explosive Contaminated Waste 

Agent and/or explosive contaminated wastes (solids) will be characterized by generator 
knowledge, headspace monitoring, and/or physical sampling and analysis. Agent and/or 
explosive contaminated wastes include but are not limited to secondary maintenance and 
operations wastes such as seals, valves, tools, PPE and other secondary wastes that will have 
been contaminated with chemical agent VX agent resulted in elevated headspace levels (>1 
VSL) or with energetics. These wastes will potentially require treatment in the SDC due to agent 
or energetics hazard of the material to ensure the final waste can be safely managed and 
shipped off site for disposal. One or more of the waste codes potentially associated with this 
waste stream include D001, D003, D004, D005, D006, D007, D008, D009, D010, D011, N002. 
Potential sampling and analysis methods used in support of characterization of this process 
waste are described in Table 3-1 respectively. The rationale for assignment of applicable waste 
codes will be based on generator knowledge of the materials and processes generating the 
waste and, as necessary, sampling and analysis.  

 Carbon Filter, Prefilters and HEPA Filters 

These wastes are generated when the filter unit carbon filters, prefilters or high efficiency 
particulate air (HEPA) filters are removed from service. The wastes will potentially be 
contaminated with VX chemical agent. This determination will be made based on NRT and 
DAAMs monitoring of the filter bank while it is in use. One or more of the waste codes 
associated with this waste stream include D001, D003, D004, D005, D006, D007, D008, D010, 
D011, D022, N002. The rationale for these waste codes is based on generator knowledge of the 
materials and processes generating the waste. Headspace monitoring and physical sampling 
and analysis for agent will not be used for the carbon filters due laboratory and monitoring 
method quality control issues experienced at other demilitarization sites. These wastes will be 
managed and disposed of in accordance with all federal and state regulations and Army 
requirements. 
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Table 3-1: Facility Waste Analyses Plan (WAP) Summary 1 

Wastes Requiring  
Characterization1 

Method of  
Treatment or  
Disposal 

Type of Analysis ǂ, 1, 2 
Analytical Method3/  
Clearance Criteria (as  
Applicable) 

Frequency of 
Analysis Regulatory Requirement 

 
Media 
Type 

Static Detonation 
Chamber Residue 
(D004 – D008, D010, 
D011, N202) 

SDC / Off-Site 
Shipment 

TCLP Metals 
 
 
Agent Derived 

EPA SW-846 Method 1311, 3015, 
60203 

 
Generator Knowledge 
 

As a minimum: 
During initial waste 
generation and 
when process 
changes, then 
annually 

401 KAR 39:060 Section 3, 40 CFR 
261.24 

Solid 

Buffer Tank Residues 
(D004 – D008, D010, 
D011, N002) 

SDC / Off-Site 
Shipment 

TCLP Metals 
 
Agent-Derived 
 
 
Headspace Monitoring 
 
 
Agent Screen 

EPA SW-846 Method 1311, 3015, 
60203 

 
Generator Knowledge 
 
MINICAMS® or DAAMS 
 
Site and waste specific 
extraction/analytical methods for agent 
developed IAW the approved LAMP 

As a minimum: 
During initial waste 
generation and 
when process 
changes, then 
annually 

401 KAR 39:060 Section 3, 40 CFR 
261.24 
 
401 KAR 39:060 Section 3, 40 CFR 
261.3(a)(2)(iv) and (c)(2)(i) 
 
Based Upon U.S. Army Policy and 
Procedures 
 
401 KAR 39:060 Section 3, 40 CFR 
261.3(a)(2)(iv) and (c)(2)(i) 

Solid 

Cyclone Dust Residues 
and Filters (N202) 

Off-Site 
Shipment 

TCLP Metals 
 
 
Agent Derived 
 

EPA SW-846 Method 1311, 3015, 
60203 

 
Generator Knowledge 
 

As a minimum: 
During initial waste 
generation and 
when process 
changes, then 
annually 

401 KAR 39:060 Section 3, 40 CFR 
261.24 
 
401 KAR 39:060 Section 3, 40 CFR 
261.3(a)(2)(iv) and (c)(2)(i) 

Solid 
 

Liquids from Electrostatic 
Precipitator 
(D002, D004 – D008, 
D010, D011, N002) 

Off-Site 
Shipment 

Corrosivity (pH) 
 
 
TCLP Metals 
 
 
Agent Derived 

EPA SW-846 Methods 9040, 9041, 
90453 
 
EPA SW-846 Method 1311, 3015, 
60203 

 
Generator Knowledge 
 

As a minimum: 
During initial waste 
generation and 
when process 
changes, then 
annually 

401 KAR 39:060 Section 3, 
40 CFR 261.22 
 
401 KAR 39:060 Section 3, 40 CFR 
261.3(a)(2)(iv) and (c)(2)(i) 
 
401 KAR 39:060 Section 3, 40 CFR 
261.24 

Liquid 
 

Brine Liquids from Off-
Gas Treatment System 
(OTS) Scrubbers (D002, 
D004 – D008, D010, 
D011, N002) 

Off-Site 
Shipment 

 
Corrosivity (pH) 
 
 
TCLP Metals 
 
 
Agent Derived 

 
EPA SW-846 Methods 9040, 9041, 
90453 
 
EPA SW-846 Method 1311, 3015, 
60203 

 
Generator Knowledge 
 

As a minimum: 
During initial waste 
generation and 
when process 
changes, then 
annually 
 

 
401 KAR 39:060 Section 3, 
40 CFR 261.22 
 
401 KAR 39:060 Section 3, 40 CFR 
261.3(a)(2)(iv) and (c)(2)(i) 
 
401 KAR 39:060 Section 3, 40 CFR 
261.24 

Liquid 
 



24915-70-GPE-GGPT-00013 − Class 3 Hazardous Waste Storage & Treatment Permit Modification Request, Static Detonation Chamber (SDC) 1200 Off-gas 
Treatment System (OTS) 

Rev.3, Page 10 
Date:  21 OCT 2021 

Wastes Requiring  
Characterization1 

Method of  
Treatment or  
Disposal 

Type of Analysis ǂ, 1, 2 
Analytical Method3/  
Clearance Criteria (as  
Applicable) 

Frequency of 
Analysis Regulatory Requirement 

 
Media 
Type 

Miscellaneous 
Maintenance and 
Secondary Wastes 
(D001 –D011, D018, 
D019, D022, D027 - 
D030, D039, D040, F001 
– F005, N002, N202,  
N902) 

Decontamination 
/ Off-site 
Shipment 

 
Ignitability 
 
Corrosivity (pH) 
 
Reactivity 
 
TCLP metals 
 
Organics 
 
 
Agent screen (VX) – liquids 
 
Headspace Monitoring – 
solids 
 

 
EPA SW-846 Method 10103 
 
EPA SW-846 Methods 9040, 9041, 
90453 
 
Generator Knowledge 
 
EPA SW-846 Method 1311, 3015, 
6020 / 74703 
 
EPA SW-846 Methods 1311, 5030, 
8260, 82703 
 
Site and waste specific 
extraction/analytical methods for agent 
developed IAW the approved LAMP 
 
MINICAMS® or DAAMS 

Before Disposal 

 
401 KAR 39:060 Section 3; 
40 CFR 261.21 
 
401 KAR 39:060 Section 3; 
40 CFR 261.22 
 
401 KAR 39:060 Section 3; 
40 CFR 261.23 
 
401 KAR 39:060 Section 3; 
40 CFR 261.24 
 
401 KAR 39:060 Section 3;  
40 CFR 261.24, 261.31 
 
401 KAR 39:060 Section 3;  
40 CFR 261.3(a)(2)(iv) and (c)(2)(i) 
 
401 KAR 39:060 Section 3; 40 CFR 
261.3(a)(2)(iv) and (c)(2)(i) 
 

Liquid 
/ Solid 

Laboratory Wastes 
(D001 –D011, D018, 
D019, D022, D026 - 
D030, D037, D039, 
D040, F001 – F005, 
N002, N202, N702, 
N902) 

Decontamination 
/ Off-site 
Shipment 

 
Ignitability 
 
Corrosivity (pH) 
 
Reactivity 
 
TCLP metals 
 
Organics 
 
Cresols, 
Pentachlorophenol 
(phenols) 
 
 
Agent screen (VX) – liquids 
 
Headspace Monitoring – 
solids 

 
EPA SW-846 Method 10103 
 
EPA SW-846 Methods 9040, 9041, 
90453 
 
Generator Knowledge 
 
EPA SW-846 Method 1311, 3015, 
6020 / 74703 
 
EPA SW-846 Methods 1311, 5030, 
8260, 82703 
 
EPA SW-846 Method 1311, 3510, 
3580, 80413 
 
Site and waste specific 
extraction/analytical methods for agent 
developed IAW the approved LAMP 
 
MINICAMS® or DAAMS 

During initial waste 
generation and 
when process 
changes, then 
annually; agent 
screen at 
frequency required 
to clear each waste 
batch for off-site 
shipment 

 
401 KAR 39:060 Section 3; 
40 CFR 261.21 
 
401 KAR 39:060 Section 3; 
40 CFR 261.22 
 
401 KAR 39:060 Section 3; 
40 CFR 261.23 
 
401 KAR 39:060 Section 3; 
40 CFR 261.24 
 
401 KAR 39:060 Section 3;  
40 CFR 261.24, 261.31 
 
401 KAR 39:060 Section 3; 
40 CFR 261.24 
 
401 KAR 39:060 Section 3;  
40 CFR 261.3(a)(2)(iv) and (c)(2)(i) 
 
401 KAR 39:060 Section 3; 40 CFR 
261.3(a)(2)(iv) and (c)(2)(i) 

Liquid 
/ Solid 
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Wastes Requiring  
Characterization1 

Method of  
Treatment or  
Disposal 

Type of Analysis ǂ, 1, 2 
Analytical Method3/  
Clearance Criteria (as  
Applicable) 

Frequency of 
Analysis Regulatory Requirement 

 
Media 
Type 

 
Spent Decontamination 
Solution (D002, D004 – 
D008, D010, D011, 
D022 N902) 

Off-site 
Shipment 

 
Corrosivity (pH) 
 
 
TCLP metals 
 
 
Agent Screen 
 
 

 
EPA SW-846 Methods 9040, 9041, 
90453 
 
EPA SW-846 Method 1311, 3015, 
6020 / 74703 
 
Site and waste specific 
extraction/analytical methods for agent 
developed IAW the approved LAMP 

Before Disposal 

 
401 KAR 39:060 Section 3; 
40 CFR 261.22 
 
401 KAR 39:060 Section 3; 
40 CFR 261.24 
 
401 KAR 39:060 Section 3;  
40 CFR 261.3(a)(2)(iv) and (c)(2)(i) 

Liquid 

Agent and/or Explosively 
Contaminated Waste 
(D001, D003, D004 – 
D008, D010, D011, 
N002) 

SDC / Off-Site 
Shipment 

 
Ignitability/Reactivity 
 
TCLP Metals 
 
 
Headspace Monitoring 

 
Generator knowledge 
 
EPA SW-846 Method 1311, 3015, 
6020 / 74703 
 
MINICAMS® or DAAMS 

 

401 KAR 39:060 Section 3; 
40 CFR 261.21 / 261.23 
 
401 KAR 39:060 Section 3; 
40 CFR 261.24 
 
401 KAR 39:060 Section 3; 40 CFR 
261.3(a)(2)(iv) and (c)(2)(i) 

Solid 

Carbon Filter, Prefilters 
and HEPA Filters (D004, 
D005, D006, D007, 
D008, D010, D011, 
D022, N002) 

Off-site 
Shipment 

 
Generator Knowledge 
 
 
TCLP Metals 
 

 
MINICAMS® or DAAMS 
 
EPA SW-846 Method 1311, 3015, 
6020 / 74703 

 
NRT 
 
Before Disposal 

 
401 KAR 39:060 Section 3; 40 CFR 
261.3(a)(2)(iv) and (c)(2)(i) 
 
401 KAR 39:060 Section 3; 
40 CFR 261.24 

Solid 

 1 
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Table 3-2: Composition of Chemical Agents (VX), Energetics, and 1 

Propellant 2 

Composition VX (%) 

O-ethyl S-(2-diisopropylaminoethyl) 
methylphosphonothiolate (VX) 

92.7094 

Isopropyl methylphosphonofluoridate (GB)  

Diisopropylamine (DIPA) 0.1600 

Diisopropylcarbodiimide (DICDI) 0.3000 

Dicyclohexylcarbodiimide (DCCDI) 1.6000 

Diisopropylaminoethanethiol (RSH) 0.7000 

1,3-diisopropylurea (DIPU) 0.3000 

Pyrodiester [Diethyl 
dimethylpyrophosphonate] 
((CH3CH2O)(CH3)P(O))2O 

1.5000 

Diisopropyl methylphosphonate (DIMP)  

Hydrofluoric acid  

Isopropyl fluoride  

Tributylamine (TBA)  

Chloroform  

Isopropyl alcohol  

Isopropyl methylphosphonic acid (IMPA)  

Bis(2-diisopropylaminoethyl) disulfide (RSSR) 0.7000 

Other Organics 2.2700 

Aluminum 0.000183 

Nickel 0.00000135 

Copper 0.0000578 

Iron 0.0024 

Calcium 0.0154 

Silicon 0.01253 

Other Metals 0.0000375 

Total 100.000 

3.4 Part D Supplemental Information 3 

 Elimination of Existing Equipment 4 

The current SDC 1200 system components that do not support treatment of the new agent and 5 

munition types will be taken out of service, decontaminated, isolated, placed in layup, and 6 

where necessary, disposed of as identified below. The SDC 1200 facility has the potential to be 7 

used for other missions in the future. Final disposition of this system is not determined at this 8 

time. 9 
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 Buffer tank 1 

The current buffer tank and off-gas treatment system do not support the destruction and 2 

treatment of the new agent and munition types. The current buffer tank system will be cleaned 3 

out, decontaminated, placed in layup, or disposed of IAW existing waste disposal requirements. 4 

 Off-gas Treatment System (OTS) 5 

The current buffer tank and off-gas treatment system do not support the destruction and 6 

treatment of the new agent and munition types. The current OTS system will be cleaned out, 7 

decontaminated, placed in layup, or disposed of IAW existing waste disposal requirements. 8 

 Installation of New Equipment 9 

The reconfigured SDC 1200 system components are discussed in more detail below and 10 

primarily consist of a new buffer tank and off gas treatment system designed specifically for the 11 

chemical agents and munition types intended for treatment in this unit. 12 

 Buffer Tank  13 

A new buffer tank has increased capacity to support treatment of the munitions types, and 14 

quantities identified in this modification for treatment in this facility. The bottom of the buffer tank 15 

container and all piping are maintained at a temperature >300 degrees Celsius (°C) using 16 

electric heaters and insulation. Details of the design and construction of this equipment is 17 

available in the design drawing package included with this modification. 18 

 Off-Gas Treatment System 19 

The new, reconfigured OTS provides the SDC 1200 system with the capabilities necessary to 20 

effectively process the VX munitions types identified in the modification for treatment in the SDC 21 

1200 unit. 22 

The destruction process results in combustion by-products in gaseous, solid, and vapor form 23 

that are further treated in the OTS. The OTS is comprised of piping, heat trace, insulation, 24 

temperature measurements, temperature controllers, and a Buffer Tank. The SDC, piping, and 25 

Buffer Tank provide a primary containment boundary. Heat tracing, temperature measurements, 26 

insulation, and controllers keep the temperature at the piping walls high enough to prevent 27 

condensation of agent vapors and explosives from accumulating on the piping walls.  28 

3.4.2.2.1 Thermal Oxidizer (THO) 29 

The off gases resulting from munitions processing in the SDC 1200 are drawn into a thermal 30 

oxidizer. The thermal oxidizer is designed and sized to accept all off gases from one feed cycle 31 

and provide a retention time of two seconds or more at > 1832 degrees Fahrenheit (°F). These 32 

off gases from the SDC enter the THO tangentially via a ring system to ensure proper treatment. 33 

An additional flow of secondary air is automatically added as necessary to ensure an oxidizing 34 

environment in maintained. The THO resides in the new OTS Enclosure Building. The THO 35 

room is maintained under engineering controls via a newly installed (additional) 16k IONEX filter 36 

unit. 37 

3.4.2.2.2 Quench (QUE)  38 

A Quench system operates downstream of the THO and cools the off gases to protect 39 

downstream OTS components. In addition to cooling the gas stream, the quench liquids absorb 40 

acid gasses formed by upstream treatment processes (Hydrofluoric Acid (HF) and 41 

Orthophosphoric Acid (H3PO4)) and other contaminants (salts, particulates). The conductivity of 42 

the liquid is sampled continuously via an in-process sample system. When the conductivity 43 
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reaches a predetermined value, a solenoid valve is automatically opened by the control system, 1 

bleeding the “dirty” water to a collection and buffering tank called the Bleed Water Tank (BWT). 2 

3.4.2.2.3 Droplet Separator (DS)  3 

The off-gas stream from the Quench is essentially at saturation for the temperature and 4 

pressure conditions in the system and contains large amounts of moisture. The moisture is 5 

removed using a horizontal Droplet Separator (DS) placed in the off-gas stream. The DS uses a 6 

demister-type pad which removes entrained liquid droplets. The collected liquid is returned to 7 

the Quench Sump. The Droplet Separator package has a cleaning unit with a water distribution 8 

system to periodically spray down both the surfaces of the pad to remove any solid particulates 9 

that accumulate. 10 

3.4.2.2.4 Neutral Scrubber (NSC)  11 

The Neutral Scrubber (NSC) is located after the DS and continues the treatment process. The 12 

NSC is a counter flow tower with a packed bed in the vertical column. The off-gas flows through 13 

the column from bottom to top. Washing liquid is pumped, via redundant pump system, from the 14 

column sump and continuously distributed at the top of the column. The liquid passes through 15 

the packed bed from top to bottom. The packed bed improves the absorption process by 16 

increasing the interfacial area between the flue gas and scrubbing liquid. Entrainment of liquid 17 

droplets at the top of the column is prevented by a droplet separator. 18 

The column is operated at a neutral to slightly alkaline pH by means of pH-controlled potassium 19 

hydroxide dosing system thereby neutralizing dissolved acidic components in the NSC 20 

scrubbing liquid. Use of potassium hydroxide for pH control in the scrubber systems is preferred 21 

over sodium hydroxide due to the favorable solubility of potassium fluoride (e.g., ~100 g/100 ml 22 

at 77°F) which is substantially greater than that of sodium fluoride (e.g., ~4 g/100 ml at 77°F). 23 

Use of potassium hydroxide for pH control leads to more efficient process and waste 24 

minimization due to potential precipitation in and fouling of the scrubber systems causing 25 

increased frequency in disposal of NSC liquids. 26 

3.4.2.2.5 Wet Electrostatic Precipitator (WEP)  27 

The process gas vertically enters the WEP from below and is spread in a uniform flow profile 28 

across the entire filter cross-section by means of a gas distribution system. The particles / 29 

aerosols / water droplets are electrically charged by high voltage (78-135 kV) between the spray 30 

electrodes and the collecting electrodes. On their way through the electric field, the charged 31 

particles are transported by electrostatic attraction to the collecting electrodes, where they 32 

agglomerate with gas conditioning and continuous moistening of the collecting electrodes. The 33 

purified gas leaves the filter through the gas outlet hood located at the filter head. The gas is 34 

distributed from bottom to top through the honeycomb collecting electrodes (honeycomb 35 

clusters). The honeycomb shape results in a very large collection surface on a small base area. 36 

Each honeycomb contains centrally located discharge electrodes (corona discharge electrode). 37 

Adjustable baffle plates ensure ideal gas distribution inside the electric field. 38 

3.4.2.2.6 Moisture Removal System (MRS)  39 

The Moisture Removal System removes the remaining excess moisture present in the off-gas in 40 

order to protect the ID Fans and Carbon Filter Unit. It consists of a Heat Exchanger (HEX), 41 

Moisture Separator and a Chiller Unit. 42 
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The saturated off-gas is directed from the Wet Electrostatic Precipitator to the Heat Exchanger 1 

(HEX) where the off-gas passes around a set of cooling tubes. Chilled water is pumped through 2 

the tubes by the Chilled Water Pump (CWP). The Chilled Water temperature is controlled by an 3 

external Chiller Unit (AC). As the off-gas passes around the tubes, the chilled water inside the 4 

tubes causes the Off Gas to cool down and thus any remaining moisture to condense and be 5 

collected by the HEX shell. The condensate is directed via a Moisture Separator (SEP) to the 6 

Temporary Condensate Tank (TCS) for collection. The Condensate Pump (CDP) redirects the 7 

reclaimed liquid back to the NSC sump. This requires less fresh water to be used from the 8 

external supply. 9 

To complete the moisture removal process, a pair of temperature controlled electric heaters 10 

raise the off-gas temperature to a specified set point. This reduces the relative humidity of the 11 

gas stream to a level where the moisture still entrained in the off-gas will not condense in the 12 

Induced Draft Fans. 13 

3.4.2.2.7 Induced Draft Fans  14 

The Induced Draft Fans provide the overall system draft and ensure the pressure of the entire 15 

OTS is maintained slightly below atmospheric pressure. The ID Fan speed is controlled by 16 

Variable Frequency Drives (VFD). The pressure is controlled by several pressure transmitters in 17 

the Thermal Oxidizer. The IDFs are in continuous operation while the plant is running. There are 18 

two fans for redundancy. If one fan fails, the other fan will automatically adjust to provide the 19 

necessary draft. 20 

 Container Storage Areas 21 

Two additional container storage areas that will be required are listed below. 22 

 23 

 OTS Storage 1 24 

This 2,500-gallon permitted container storage area is located inside the OTS building and will be 25 

used for permitted storage of containers of secondary waste. Containers used to store these 26 

wastes are shown in the table of Commonly Used Hazardous Waste Containers in section D-1a. 27 

Secondary containment for hazardous container wastes in this storage area will be provided by 28 

portable secondary containment units that will be compatible with the materials being stored and 29 

of sufficient capacity to contain at least 10 percent of the volume of the containers or 100 30 

percent of the volume of the largest container, whichever is greater. Only <1 VSL agent 31 

contaminated waste will be stored in this area. Container storage within the footprint of the room 32 

will vary depending on maintenance and operational requirements but the storage locations 33 

within the room will be identified with signs or marking and will conform to isle spacing 34 

requirements and requirements for marking and labeling for waste in storage. 35 

 OTS Storage 2 36 

This permitted container storage area stores liquid OTS waste in portable containers prior to 37 

loading into tankers for transportation offsite for treatment and disposal. The portable 38 

wastewater containers receive OTS water from the Bleed water tank and will pump OTS water 39 

into waste tankers. The area will contain two ~18,000-gallon portable containers with internal 40 

secondary containment capable of holding 100% of the volume of the container. Other 41 

containers stored in the area will be on secondary containment pallets or in hazardous material 42 

storage lockers. These secondary containment units are designed to contain at least 10 percent 43 

of the volume of the containers or 100 percent of the volume of the largest container, whichever 44 

is greater. Waste generated as a result of operations and maintenance of this area will also be 45 

stored in containers in this area. Any containers with free liquids will be stored on secondary 46 
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containment pallets or in lockers with secondary containment. These portable secondary 1 

containment units will have enough capacity to contain at least 10 percent of the volume of the 2 

containers or 100 percent of the volume of the largest container, whichever is greater. 3 

 Tank System in OTS 4 

The SDC 1200 Facility waste management units include a RCRA-permitted 500-gallon skid-5 

mounted Bleed Water Tank (BWT) that receives four liquid OTS Waste Streams for storage 6 

(Quench water, Neutral Scrubber water, Separator water, and Wet Electrostatic Precipitator 7 

flush water). The tank design and specifications are included in the permitted drawings package 8 

supplied with this modification. The BWT will have secondary containment IAW 40 CFR 9 

264.193. It is equipped with an agitator to mix the OTS liquid waste content in the tank to assure 10 

uniform pH measurements. The pH of the wastewater in the tank is measured and dosed with 11 

KOH as necessary to achieve a final pH of approximately 6.5 and 7.5. Once the OTS 12 

wastewater in the tank reaches a predetermined level and the desired pH, the liquid content of 13 

the BWT is transferred to one of two OTS containers using the bleed water pump (BWP). The 14 

tank is pumped until a programmed minimum level is reached, making volume available for 15 

additional OTS liquid wastes waters.   16 

  17 
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3.5 Part F Supplemental Information 1 

Table F-1b: Airborne and Related Exposure Limits for VX 2 

Level GPL WPL STEL(a) VSL(b) 

Averaging Time 24 hrs. 12 hrs. 15 min Variable 

Limit (mg/m3) 6x10-7 1x10-6 1x10-5 1x10-5 

Monitoring 
Method(e)(f) Historic Historic 

Near real-
time (NRT) NRT 

Notes: 3 

(a) The STEL concentration is based on a 15-minute exposure for an unprotected worker, but is evaluated with an instrument 4 

using the shortest analytic cycle time practical to obtain accurate results.  Since most NRT cycle times are less than 15min 5 

(typically 5-6min), confirmed readings, and durations are used to calculate whether the STEL has been reached or exceeded. 6 

(b) The VSL is an agent vapor concentration-only value independent of time.  As such, it is used to define a level of cleanliness 7 

for items, wastes, engineering controls systems (e.g., filter beds and vestibules) and facilities under specific environmental 8 

conditions.  VSL is the readout level of certain NRT monitors and the value is applied to process or operational monitoring as 9 

opposed to worker exposure. 10 

3.6 Part L Supplemental Information 11 

 Part L: Organic Air Emissions [401 12 

KAR 39:060 Section 5, 40 CFR 13 

§264.1030, §264.1050, and §264.1080] 14 

 L-1: Subpart AA 15 

Subpart AA regulations apply to process vents for certain equipment which process hazardous 16 

waste with an annual average total organics concentration of greater than or equal to 10 parts 17 

per million (ppm) by weight. Subpart AA applies only to distillation columns, fractionation units, 18 

thin film evaporators, solvent extractors, and air or steam strippers, but also includes 19 

requirements for closed-vents and control devices. 20 

The SDC 1200 facility does not contain any distillation columns, fractionation units, thin film 21 

evaporators, solvent extractors, and air or steam strippers regulated under Subpart AA. The 22 

facility does contain a closed-vent and control device used for control of emissions from the 23 

Subpart CC miscellaneous unit (SDC chamber/Buffer Tank). The vent will direct gas/vapor from 24 

the Buffer Tank to the THO, which acts as the Subpart CC control device. The control vent is 25 

located within secondary containment, with vapor from containment passed to an activated 26 

carbon control device.   27 

The THO control device will have a continuous temperature monitor that will have an accuracy 28 

of ±1 percent of the temperature being monitored in °C or ±0.5°C, whichever is greater, installed 29 

at a location in the combustion chamber downstream of the combustion zone, and will have 30 

readings inspected at least once each operating day to check for control device operation as 31 

required by 40 CFR §264.1033(f)(2). Operating temperatures will be equivalent to (no less than 32 

100°C below) the temperatures demonstrated to provide at least 95% organic removal as 33 

required by 40 CFR §264.1087(c)(1) using performance tests as specified in 34 

40 CFR §264.1087(c)(5)(iii). 35 

The closed-vent is located within secondary containment and is inaccessible for direct 36 

inspection and monitoring as required by 40 CFR §264.1033(l) using monitoring test methods 37 
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and procedures of 40 CFR §264.1034. In addition, both the control vent and its containment are 1 

unsafe to inspect and monitor during munitions processing, as personnel are not allowed in the 2 

SDC room during munitions processing due to agent and energetics hazards. As the closed-3 

vent will never be safe to inspect and monitor, MINICAMS® units during the VX campaign will 4 

be used as the alternative monitoring method for the closed-vent, with unexplained elevated 5 

readings in the SDC room investigated. Monitoring will be provided using the units listed in the 6 

MINICAMS/DAAMS Monitoring Table. 7 

Records demonstrating compliance with 40 CFR Part 264 – Subpart AA will be maintained at 8 

the facility for a period of not less than three (3) years, including this permit modification request, 9 

which documents the rationale for designating the closed-vent system as unsafe to monitor in 10 

accordance with 40 CFR §§264.1033(o) and 264.1035(c)(9). 11 

In accordance with 40 CFR §264.1036, a semiannual report will be prepared and submitted to 12 

the KDEP DWM documenting all information required by 40 CFR § 264.1036 for that 13 

semiannual reporting period; the semiannual report will be submitted by January 31st and 14 

July 31st of each calendar year, unless during the semiannual reporting period, the control 15 

device does not exceed or operate outside of the design specifications as defined in 16 

40 CFR §264.1035(c)(4) and this section for more than 24 hours, in which case a report is not 17 

be required.   18 

 L-2: Subpart BB 19 

Subpart BB regulations applies to any pumps, valves, compressors, pressure relief devices, 20 

sampling connection systems, open-ended valves or lines, and flanges or other connectors, 21 

which contain or contact hazardous waste streams with equal or greater than 10 percent by 22 

weight total organics.   23 

The chemical agent VX will be present in the munitions at concentrations greater than 10 24 

percent. The agent has a vapor pressure of <0.3 kiloPascals (kPa) at 20°C, as shown in Table 25 

L-1, and are therefore considered heavy liquids per 40 CFR §264.1031. Upon heating of the 26 

munitions to the final operating temperature, the heavy agent liquids will no longer be present, 27 

and the SDC system will contain only gases. 28 

Table L-1:  Chemical Agent VX Vapor Pressures 29 

Agent Vapor Pressure 

VX* 

 

0.000093 kPa (0.0007 mm Hg) at 77°F (25°C)2 

 

*All other organics in munitions containing VX are less than 20 percent by weight; 
consequently, only GB and VX vapor pressures are considered in classifying these as 
heavy liquids. 
2CDC, VX:  Nerve Agent, 2015.  Retrieved March 6, 2017, from 
https://www.cdc.gov/niosh/ershdb/emergencyresponsecard_29750005.html 

The SDC 1200 and OTS contain no pumps, compressors, pressure relief devices, sampling 30 

connection systems, or open-ended valves or lines regulated under Subpart BB. 31 

Table L-2 provides a list of valves, flanges, and other connectors present in the SDC subject to 32 

Subpart BB requirements. The valves in vapor service listed in Table L-2 will be unsafe to 33 

monitor due to the agent and energetics hazards associated with entry into the area in which 34 

these will be located, and these are exempt from monitoring in accordance with 40 CFR 35 

§264.1057(g); these should also be considered exempt from the requirements of 40 CFR 36 

§264.1057(g)(2) as safe to monitor conditions will not occur during operation, and, due to the 37 

batch nature of the process, no organics will be present during maintenance and other activities 38 
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in which the SDC unit is shutdown. In addition, flanges and connectors (as well as valves) of the 1 

SDC are inaccessible, and these are exempt from monitoring under 40 CFR §264.1058(e). The 2 

SDC will be located within an area (secondary containment area) held at a negative static 3 

pressure (i.e., with respect to the external atmosphere), with this area vented by the HVAC 4 

system through an activated carbon system. The secondary containment atmosphere external 5 

to the SDC will also be continuously monitored using MINICAMS® as listed in the 6 

MINICAMS/DAAMS Monitoring Table. Repairs to equipment listed in Table L-2 will comply with 7 

the requirements of 40 CFR §264.1058.   8 

The THO receives vapor/gases from the buffer tank and serves as the control device for the 9 

SDC. While the OTS system contains pumps, valves, flanges, and connectors, it is not 10 

considered ancillary equipment to any RCRA permitted waste treatment unit or system, 11 

therefore Subpart BB does not apply to the OTS equipment. Also, the exhaust stream from the 12 

THO will not contain organics and would not be subject to Subpart BB requirements. The OTS 13 

system is listed on the BGCAPP/BGAD Title V Air Quality Permit and will comply with the Title V 14 

requirements listed in the permit.   15 

Valves will be subject to the Subpart BB recordkeeping requirements of 40 CFR § 264.1064, 16 

with this permit modification request documenting valves in gas/vapor services as unsafe to 17 

monitor in accordance with 40 CFR §264.1057(g) and 40 CFR § 264.1064(h). Connectors and 18 

flanges are exempt from recordkeeping requirements of 40 CFR § 264.1064 in accordance with 19 

40 CFR §264.1058(e). Per 40 CFR § 264.1065, a semiannual report will be prepared and 20 

submitted to the KDEP DWM documenting all information required for that semiannual reporting 21 

period, with the report submitted by January 31st and July 31st of each calendar year. A report 22 

will not be required if, during the semiannual reporting period, leaks from valves are repaired as 23 

required in 40 CFR §264.1057(d). 24 

Table L-2:  Subpart BB Valves, Flanges, and Other Connectors 25 

Equipment 
Tag 

Equipment 
Description 

Area Near Equip-
ment 
Type 

Draw-
ing # 

Organic 
Type / 
Concen-
tration 

Monitoring 
Exemption 

140V03 1” flange, 
check valve 

Secondary 
Containment 

SDC F, V PID-3 Heavy Liquid 
(>10%) and 
Gas 

40 CFR 
§264.1057(g), 
40 CFR 
264.1058(e)  

114V01 1” flange, 
blind flange, 
check valve 

Secondary 
Containment 

SDC F, V PID-3 Heavy Liquid 
(>10%) and 
Gas 

40 CFR 
§264.1057(g), 
40 CFR 
264.1058(e)  

120V07 Gate valve Secondary 
Containment 

SDC V PID-3 Heavy Liquid 
(>10%) and 
Gas 

40 CFR 
§264.1057(g) 

114V03 Flange, gate 
valve 

Secondary 
Containment 

SDC F, V PID-3 Heavy Liquid 
(>10%) and 
Gas 

40 CFR 
§264.1057(g), 
40 CFR 
264.1058(e)  

113-
Loading 
Gate 2 

Slide Gate 
to Loading 
Chamber 2 

Secondary 
Containment 

SDC Slide 
Gate 

PID-3 Heavy Liquid 
(>10%) and 
Gas 

40 CFR 
§264.1057(g) 

TIA---
11402 

Temp 
indicator 

Secondary 
Containment 

SDC F PID-3 Heavy Liquid 
(>10%) and 
Gas 

40 CFR 
264.1058(e)  
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Equipment 
Tag 

Equipment 
Description 

Area Near Equip-
ment 
Type 

Draw-
ing # 

Organic 
Type / 
Concen-
tration 

Monitoring 
Exemption 

114V11 Flange, 
valve 

Secondary 
Containment 

SDC F, V PID-3 Heavy Liquid 
(>10%) and 
Gas 

40 CFR 
§264.1057(g), 
40 CFR 
264.1058(e)  

160-Buffer 
Tank 

Buffer Tank Secondary 
Containment 

SDC F, F, 
Expan-
sion 
Joint, F 

PID-3 Gas 40 CFR 
264.1058(e)  

UV 16005 Ball valve Secondary 
Containment 

SDC V PID-3 Gas 40 CFR 
§264.1057(g) 

160V07 Gate valve Secondary 
Containment 

SDC V PID-3 Gas 40 CFR 
§264.1057(g) 

162V02 Gate Valve Secondary 
Containment 

SDC V PID-3 Gas 40 CFR 
§264.1057(g) 

162 Flanged 
Restriction 
Orifice 

Secondary 
Containment 

Buffer 
Tank 

F PID-3 Gas 40 CFR 
264.1058(e)  

TI 31015 Flange to TI Secondary 
Containment 

Therm-
al Oxi-
dizer 

F PID-10 Gas 40 CFR 
264.1058(e)  

PI 31016 Flange, 
needle valve 
to PI 

Secondary 
Containment 

Therm-
al Oxi-
dizer 

F, V PID-10 Gas 40 CFR 
§264.1057(g), 
40 CFR 
264.1058(e)  

 L-3: Subpart CC 1 

Subpart CC under 40 CFR §264.1080 requires air emission controls be used for Subpart J 2 

tanks, Subpart I containers, and Subpart X miscellaneous units which manage hazardous 3 

wastes containing an average volatile organic concentration of greater than or equal to 500 ppm 4 

by weight at the point of waste origination.   5 

The SDC 1200 facility EDT Service Magazine will be a Subpart I container storage facility used 6 

to store munitions prior to treatment in the SDC. The munitions consist of: 7 

1. Warheads (M56) containing approximately 1.2 gallons of chemical agent VX and 3.2 lbs 8 

of energetics – total volume <0.0076 m3. 9 

These volumes are all less than 0.1 m3 (26.4 gallons) of hazardous waste liquid.  Consequently, 10 

Subpart CC requirements do not apply to the munitions stored in the EDT Service Magazine or 11 

at the SDC building per 40 CFR §264.1080(b)(2). No other containerized liquids with greater 12 

than or equal to 500 ppm by weight volatile organics will be stored at the SDC facility. 13 

The THO will receive vapor/gases through a closed-vent from the buffer tank and serve as the 14 

control device for the SDC miscellaneous unit regulated under Subpart CC. The THO will serve 15 

as an enclosed combustion device per 40 CFR §264.1087(c) meeting the design and operating 16 

requirements of 40 CFR §264.1033(c) and providing 95% organic removal as required by 40 17 

CFR §264.1087(c)(1) using performance tests as specified in 40 CFR §264.1087(c)(5)(iii). The 18 

THO control device will have a continuous temperature monitor that will have an accuracy of ±1 19 

percent of the temperature being monitored in °C or ±0.5 °C, whichever is greater, installed at a 20 

location in the combustion chamber downstream of the combustion zone, and will have readings 21 
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inspected at least once each operating day to check for control device operation as required by 1 

40 CFR §264.1033(f)(2) to ensure these are equivalent to (no less than 100°C below) the 2 

temperatures demonstrated to provide at least 95% organic removal.   3 

The closed-vent is located within secondary containment and is inaccessible for direct 4 

inspection and monitoring as required by 40 CFR 40 §264.1087(b)(4) and CFR §264.1033(l) 5 

using monitoring test methods and procedures of 40 CFR §264.1034. In addition, both the 6 

control vent and its containment are unsafe to inspect and monitor during munitions processing, 7 

as personnel are not allowed in the SDC room during munitions processing due to agent and 8 

energetics hazards. As the closed-vent will never be safe to inspect and monitor, MINICAMS® 9 

units during the VX campaign will be used as the alternative monitoring method for the closed-10 

vent, with unexplained elevated readings in the SDC room investigated. Monitoring will be 11 

provided using the units listed in the MINICAMS/DAAMS Monitoring Table. 12 

The OTS system contains process tanks and containers that are not considered regulated 13 

equipment under RCRA, therefore Subpart CC does not apply to the OTS equipment. Also, 14 

neither the exhaust stream from the THO nor liquid wastes produced by the OTS will contain 15 

organics and so are not subject to Subpart CC requirements. The OTS system is listed on the 16 

BGCAPP/BGAD Title V Air Quality Permit and will comply with the Title V requirements listed in 17 

the permit.   18 

Repair of defects or leaks shall be in accordance with 40 CFR §264.1033(l)(3) and 19 

40 CFR §264.1084(k). Recordkeeping requirements will be performed in accordance with 40 20 

CFR §264.1089. Reporting requirements will be performed in accordance with 40 CFR 21 

§264.1090, with a semiannual report prepared and submitted to the KDEP DWM documenting 22 

all information required for that semiannual reporting period; the semiannual report will be 23 

submitted by January 31st and July 31st of each calendar year. A report will not be required if, 24 

during the semiannual reporting period, the THO control device had no period of 24 hours or 25 

longer in which it was operating continuously in noncompliance with the applicable operating 26 

values defined in § 264.1035(c)(4). 27 

3.7 Requested Changes and Related Supporting 28 

Documents  29 

Per 401 KAR 39:060 Section 5 (40 CFR §270.42(b)(1)(i)), the applicant is required to describe 30 

the exact changes to be made to the Permit and its supporting documents.   31 

In the proposed modification, equipment associated with the destruction of mustard agent-filled 32 

munitions will be eliminated, an OTS will be installed, and other changes as described in 33 

Sections 2.1 and 2.2 will be implemented. The proposed changes impact the following parts of 34 

the Permit: 35 

• E.III.A.(1) Permitted Waste Streams, Descriptions, and Codes 36 

M110, 155mm mustard (H) agent-filled projectiles, over-packed projectiles, and mustard (H)  37 

agent-filled DOT bottles VX M56 rocket warheads, SDC residues, Buffer tank residues and 38 

Agent and/or explosive contaminated debris generated from the BGAD stockpile shall be the 39 

only wastes treated in the Static Detonation Chamber (SDC). No off-site wastes shall be treated 40 

in the SDC. 41 

Waste Stream Waste Codes Waste Description 

E1 D004-D011 and/or 
N203  

SDC Debris, Residue, and Scrap Metal 
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E2 D001, D002, D004-
D011, D022, D026-
D030, D037, D039, 
D040, F001-F005, 
and/or N003 

PPE (personal protective equipment), Trash, 
Rags, Munition Dunnage, Operation & 
Maintenance Wastes 

E3 D001-D011, D022, 
D026-D030, D037, 
D039, D040, F001-
F005, N703, and/or 
N003,  

Laboratory Wastes & Solvents 

E4 D001-D011, D022, 
D028, D030, D039, 
D040, F001-F005, 
and/or N003 

Miscellaneous Waste 

E5 D002, D004-D011, 
N203, and/or N003  

Liquid from OTS (Off-gas Treatment System) 
Scrubbers 

E6 D004-D011, N203, 
and/or N003  

Solids from the OTS Buffer Tank 

E7 D004-D011, N203, 
and/or N003 

Dry Salts and Particulates from the OTS Spray 
Dryer 

E8 D001, D004-D011, 
N203, and/or N003 

Particulates and Absorbed Vapors in the Carbon 
Beds, HEPA Filters, and Pre-filters 

E9 D004, D005, D006, 
D007, D008, D009, 
D010, D011, and/or 
N203 

Dust and Metal Oxides from the OTS Bag House 
Filters 

E1 D001, D003, D004, 
D005, D006, D007, 
D008, D009, D010, 
D011, N002 

Separated VX M56 Rocket Warheads 

   

E2 D004, D005, D006, 
D007, D008, D009, 
D010, D011, N002 

Static Detonation Chamber Residue 

E3 D004, D005, D006, 
D007, D008, D009, 
D010, D011, N002 

Buffer Tank Residues 

E4 D004, D005, D006, 
D007, D008, D009, 
D010, D011, D022, 
N002 

SDC 1200 Cyclone Dust Residues 
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E5 D002, D004, D005, 
D006, D007, D008, 
D009, D010, D011, 
N002 

Electrostatic Precipitator Liquid and Sludges 

E6 D002, D004, D005, 
D006, D007, D008, 
D009, D010, D011, 
N002 

Brine Liquids from Off-gas Treatment System 
(OTS) scrubbers 

E7 D001, D004, D005, 
D006, D007, D008, 
D009, D010, D011, 
D022, N002 

Agent Derived, Listed Secondary Waste 

E8 D001, D002, D003, 
D004, D005, D006, 
D007, D008, D009, 
D010, D011, D018, 
D019, D022, D026, 
D027, D028, D029, 
D030, D037, D039, 
D040, F001, F002, 
F003, F004, F005, 
N002, N902 

Miscellaneous maintenance and secondary waste 

E9 D001, D002, D003, 
D004, D005, D006, 
D007, D008, D009, 
D010, D011, D018, 
D019, D022, D026, 
D027, D028, D029, 
D030, D035, D038, 
D039, D040, F001, 
F002, F003, F004, 
F005, N002, N702, 
N902 

Laboratory wastes and solvents 

E10 D002, D003, D004, 
D005, D006, D007, 
D008, D009, D010, 
D011, N002, N902 

Spent decontamination solutions 

E11 D001, D003, D004, 
D005, D006, D007, 
D008, D009, D010, 
D011, N002 

Agent and or Explosive Contaminated Secondary 
Waste 

E12 D004, D005, D006, 
D007, D008, D009, 
D010, D011, N002 

Carbon filter, Prefilters and HEPA filters 

• E.III.A.(2) Hazardous Waste Treatment Units 1 
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Movement of mustard (H) agent-filled items, projectiles, over-packs, and DOT 3A bottles 1 

VX M56 rocket warheads is regulated as treatment under Commonwealth of Kentucky 2 

statutes and regulations. 3 

• E.III.A.(3) Listed N-Codes 4 

The following compounds are listed hazardous waste: 5 

▪ N003 H(bis(2-chloroethyl) sulfide) and related compounds 6 

▪ N203 Static Detonation Chamber Residue and Ash associated with H 7 

projectiles 8 

▪ N703 Lab Waste associate with treated H wastes 9 

▪ N002 VX (0-ethyl-S-(2-diisopropyl-aminoethyl)-methyl phosphono-10 

thiolate) and related compounds (H) 11 

▪ N702 Lab Waste associate with treated VX wastes 12 

▪ N902 Spent Decontamination Solution associated with treated VX 13 

wastes 14 

• E.III.A.(4) Permitted Container Storage Areas 15 

The EDT Service Magazine (ESM) shall provide storage for M110 155mm H-filled 16 

projectiles and H-filled DOT 3A bottles VX M56 rocket warhead. 17 

• E.III.A.(5) Approval Prior to Start of Agent Destruction Operations 18 

The Permittee shall not commence operations to destroy mustard (H) VX agent at the 19 

EDT SDC 1200 Facility until the Division has issued a letter giving approval to conduct 20 

agent destruction operations in accordance with Compliance Schedule Item 16 21 

• E.III.E.(3) Operating Record 22 

Description and quantity, including number and net explosive weight (NEW) of each 23 

hazardous waste rocket warhead, DOT bottle, and over-pack treated in each feed event 24 

into the SDC. 25 

Any mustard (H) VX agent item leak, not contained in an over-pack prior to treatment, 26 

shall be documented and steps taken in response to the leak shall be documented each 27 

day until agent is no longer detected. 28 

• E.III.E.(7)(a) Immediate Notification 29 

An exposure of an unprotected worker to mustard (H) VX agent, confirmed by an 30 

industrial hygienist, exceeding the Short-Term Exposure Limit (STEL) defined in 31 

Condition E.III.F.(2) 32 

• E.III.E.(8) Annual QA/QC Reporting 33 

The Permittee shall submit to the Division, no later than March 1 of each year, a report 34 

that summarizes the QA/QC reliability problems experienced with mustard (H) VX agent 35 

stack gas monitors and control devices (for example: feed prohibitive interlocks (FPI)) 36 

during the preceding calendar year. This summary report shall include, but not limited to: 37 

• Identification of the monitor or control device experiencing the problem 38 

• Identification of the type of problem  39 

• Date the problem was experienced 40 

• Frequency of the problem  41 
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• Corrective action implemented to correct the problem, and whether or not or to 1 

what degree the corrective action was successful 2 

• E.III.F.(2) Air Monitoring Requirements 3 

When N003 N002 waste is present at the EDT SDC 1200 Facility, the permittee shall 4 

continuously monitor, except when performing daily challenges and/or maintenance, 5 

airborne concentrations of agent to prevent an exposure exceeding Airborne Exposure 6 

Limits, to determine the appropriate level of PPE for workers, and to ensure the general 7 

population in not at risk due to airborne agent concentrations. 8 

Airborne and related exposure limits for mustard (H) agent are below. 9 

Level GPL(a) WPL(b) STEL© VSL(d) SEL/ASC€ 

Averaging 
Time 

12 hrs. 12 hrs. 15 min. Variable Variable 

Limit 
(mg/m3) 

0.00002 0.00027 0.003 0.003 0.03 

Monitoring 
Method 

Historic(f) Historic(f) NRT(g) NRT(g) NRT(g) 

Airborne and related exposure limits for VX agent are below. 10 

Level GPL WPL STEL(a) 

Averaging 
Time 

24 hrs. 12 hrs. 15 min 

Limit 
(mg/m3) 

6x10-7 1x10-6 1x10-5 

Monitoring 
Method(e)(f) Historic Historic 

Near 
real-time 
(NRT) 

• E.III.F.(3) Environmental Releases 11 

The Permittee shall operate the EDT SDC 1200 Facility to prevent an environmental 12 

release of hazardous waste or hazardous waste constituents. The Permittee shall report 13 

an environmental release in accordance with Condition E.III.E.(7). 14 

An environmental release shall include but is not limited to the following: 15 

• Confirmed mustard (H) VX agent detection equal to or greater than 30 VSL at the 16 

ESM Ventilation Stack, or otherwise releasing agent from the ESM. 17 

• Confirmed mustard (H) VX agent detection equal to or greater than 30 VSL or 1 18 

SEL at the OTS stack. 19 

• Confirmed mustard (H) VX agent detection equal to or greater than 30 VSL at the 20 

HVAC stack, or otherwise releasing agent from the EDT Enclosure Building 21 

(EEB). 22 
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• Confirmed VX agent detection equal to or greater than 30 VSL or 1 SEL at the 1 

THO stack, or otherwise releasing agent from the Off-gas Treatment System 2 

(OTS) Enclosure Building. 3 

• Confirmed mustard (H) VX agent detection equal to or greater than GPL, as 4 

defined in Condition E.III.F.(2) at a perimeter monitoring location shall be 5 

considered evidence that an environmental release has taken place. 6 

• Confirmed mustard (H) VX agent detection in the EEB Vestibule during or 7 

immediately following the movement of munitions from the ESM into the EEB, 8 

except munitions moved into the EEB Vestibule within an EONC. 9 

The confirmed detection of an “environmental release” that may threaten human health, 10 

or the environment shall require activation of the Contingency Plan contained in the EDT 11 

SDC 1200 Permit Application.  12 

• E.III.I.(3)(c) Permitted Container Storage Unit and Volume 13 

The maximum storage capacities of the ESM are shown below: 14 

Subpart I 
Permitted 
Hazardous 
Waste 
Container 
Storage 
Area 

Description 
of 
Hazardous 
Waste 

EPA 
Hazardous 
Waste 
Number 

Maximum 
Volume 
[Units] 

Maximum 
Number 
and Type of 
Containers 

Maximum 
Net 
Explosive 
Weight 

EDT Service 
Magazine 

Chemical 
Agent (H-
mustard) filled 
projectiles 
(155mm); 
over-packed 
containers of 
these 
projectiles; 
stockpile 
derived DOT 
bottles (2) 
containing H-
mustard; 
Chemical 
Agen and 
explosives 
contained 
within the 
projectiles 

Chemical 
Agent (VX) 
separated 
(VX) Rocket 
Warheads 
(M56) 

D003, N002,  
N102 N003 

H-mustard 
(total) in 
projectiles 
and 5.25 
(1.25 and 
4.0 liters) 
total liters by 
volume (1.4 
gallons) in 
DOT bottles. 

 

Maximum 
storage 
capacity is  

475 VX 
containerized 
drained 
warheads (19 
racks of 
25/rack) 

 

 

500 lbs 
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SDC Storage The wastes 
are various 
process and 
secondary 
wastes that 
will be 
generated at 
the SDC 1200 
EDT. 

D001, D002, 
D003, D004, 
D005, D006, 
D007, D008, 
D009, D010, 
D011, D022, 
D026, D027, 
D028, D029, 
D030, D037, 
D039, D040, 
F001, F002, 
F003, F004, 
F005, N002, 
N102, N901, 
N902  

N003, N203 

1,100 
gallons 

Containers 
for process 
and 
secondary 
waste will 
vary and 
range from 1 
quart to 330 
gallons and 
total will not 
exceed 
maximum 
volume. 

 

15 lbs 

OTS Storage  The wastes 
are various 
process and 
secondary 
wastes that 
will be 
generated at 
the EDT SDC 
1200 

D001, D002, 
D003, D004, 
D005, D006, 
D007, D008, 
D009, D010, 
D011, D022, 
D026, D027, 
D028, D029, 
D030, D037, 
D039, D040, 
F001, F002, 
F003, F004, 
F005, N002, 
N102, N902  

N003, N203 

1,100 
gallons 

Containers 
for process 
and 
secondary 
waste will 
vary and 
range from 1 
quart to 330 
gallons and 
total will not 
exceed 
maximum 
volume. 
 

N/A 

OTS Storage 
1 

The wastes 
are various 
process and 
secondary 
wastes that 
will be 
generated at 
the SDC 1200 

D001, D002, 
D003, D004, 
D005, D006, 
D007, D008, 
D009, D010, 
D011, D022, 
D026, D027, 
D028, D029, 
D030, D037, 
D039, D040, 
F001, F002, 
F003, F004, 
F005, N102, 
N002, N902  

2,500 
gallons 

Containers 
for process 
and 
secondary 
waste will 
vary and 
range from 1 
quart to 330 
gallons and 
total will not 
exceed 
maximum 
volume. 
 

N/A 
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Bleed Water 
Tank 

The wastes 
are various 
process and 
secondary 
wastes that 
will be 
generated 
from the Off 
Gas 
Treatment 
System. 

D002, D004, 
D005, D006, 
D007, D008, 
D010, D011, 
N002 

500 gallons 
Storage for 
OTS brine 

N/A 

OTS Storage 
2 

The waste 
streams 
collected in 
the Bleed 
Water Tank.  

D002, D004, 
D005, D006, 
D007, D008, 
D011, N002 

40,000 
gallons 

Off-Gas 
Treatment 
System liquid 
waste 
shipping area 

N/A 

 1 

• E.III.I.(3)(d) Container Waste Restriction  2 

The Permittee shall have permitted storage for the rocket warheads over-packed 3 

projectiles, and DOT bottles containing mustard (H) VX agent in the ESM. 4 

• E.III.I.(3)(h) Container Handling 5 

A container holding hazardous waste shall not be opened, handled, or stored in a 6 

manner which may rupture the container or cause it to leak.  Mustard (H) VX Rocket 7 

warheads and DOT Bottles located anywhere within the EDT SDC 1200 facility shall be 8 

moved only in emergencies or as identified in Process Descriptions, Attachment D. 9 

• E.III.I.(3)(i) Container Labeling 10 

Each pallet or skid of rocket warheads over-packed projectiles, and DOT bottles in 11 

permitted storage shall be labeled with the words “Hazardous Waste”. Over-packs in 12 

which hazardous waste are placed, shall be labeled “Hazardous Waste” and labeled with 13 

the date that hazardous waste is added. Additional labeling shall clearly identify the 14 

content of the over-pack. Hazardous waste containers shall be positioned so that labels 15 

are visible and easy to inspect. 16 

• E.III.I.(3)(j) Maximum Free Liquid 17 

• The Permittee shall not store more than 1,328 gallons of free liquid in the ESM.  This 18 

volume is based on 1.1 gallons of mustard (H) agent per projectile and the maximum 19 

number of projectiles (1,206) and two DOT bottles. 20 

• E.III.I.(9)(a) ESM Container Storage 21 

The container storage area within the ESM shall be maintained and operated to allow 22 

compliance with the inspection and container management requirements described in 23 

Procedures to Prevent Hazards, Attachment F, and include: 24 

• Maximum storage of 151 pallets but not to exceed 1206 projectiles as shown in 25 

Figure D-4 of Attachment D 26 

• Pallets and skids shall be stacked no more than two high and ensure safe 27 

storage of container.   28 
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• While N003 N002 waste is present, the ESM door shall remain closed when the 1 

ESM is not being accessed 2 

• E.III.I.(9)(b) ESM Design and Air Monitoring 3 

When N003 N002 waste is present in the ESM, a carbon filtration unit with multiple 4 

carbon banks shall be provided in continuous operation maintain the interior of the ESM 5 

at a negative pressure and prevent the uncontrolled release of the mustard (H) VX agent 6 

vapors to the environment. 7 

• E.III.XA.(3) Air Pollution Control System Requirements  8 

• When N003 N002 waste is present in the EEB, cascading ventilation and a 9 

carbon filtration unit with multiple carbon banks shall be provided in continuous 10 

operation to maintain the interior of the EEB at a negative pressure and prevent 11 

the uncontrolled release of the mustard (H) VX agent vapors to the environment. 12 

• The permittee shall provide continuous agent monitoring of the EEB atmosphere 13 

and the EEB HVAC Stack when N003 N002 waste is present inside the EEB, 14 

including periods of time where rocket warheads and DOT bottles are being 15 

loaded or removed. 16 

• Prior to initiating a feed event, the permittee shall provide continuous agent 17 

monitoring at the OTS stack when treating N003 N002 waste in the SDC system. 18 

• The permittee shall provide continuous agent monitoring of the Off-gas 19 

Treatment System (OTS) Enclosure Building atmosphere and the THO Stack 20 

when N002 waste is present inside the OTS Enclosure Building. 21 

• E.III.XA.(3)(a) Hours of Operation 22 

The EDT SDC 1200 Facility may conduct EDT SDC Unit operations and movement of 23 

mustard (H) VX agent-filled items between the ESM and the EEB 24 hours per day. 24 

• E.III.XA.(3)(b) Waste Feed Limits 25 

Item Content 
(pounds/items) 

Maximum 
Feed Rate 
(items/feed 
event) 

Maximum 
Feed Rate 
(items/hour) 

Total Feed Rate 
(pounds/hours) 

Agent NEW Agent NEW 

M110 
155mm H 
Projectiles 

11.7 0.42 3 6 70.2 2.52 

Over-
packed 
M110 H 
Projectiles 

11.7 0.42 1 1 11.7 0.42 

 DOT 
Bottle 
291429 

3.5 None 1 1 3.5 None 

DOT 
Bottle 
042860 

11.25 None 1 1 11.25 None 
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 1 

Munition Type  Fill Agent 
Pieces / 

Feed 
Feeds / 

hr. 
Total Pieces 

/ hr. 
Agent 
Heel % 

M56 Warhead & 
Cannister 

Drained VX 2 3 6 5 

       

       

• E.III.XA.(3)(c) Operating Conditions 2 

• Prior to initiating a feed event and during treatment of waste, the Permittee shall 3 

operate, continuously monitor, and comply with the Feed Prohibitive Interlocks 4 

(FPI), specified below. 5 

• Waste feed shall be stopped immediately and is prohibited during an imminent or 6 

actual emergency situation. 7 

• Prior to releasing the scrap from the SDC, the contents of the SDC shall be 8 

treated for a minimum of 15 minutes, at no less than 1,000 F, following the last 9 

detonation or deflagration prior to the dumping activity. 10 

• Each feed shall be treated for a minimum of 15 minutes at 1,000F. 11 

• OTS Filtration System shall use at least one bank of sulfur-impregnated carbon 12 

at all times when treating waste. 13 

• Wastes shall only be fed when the SDC System is operating in compliance with 14 

FPI conditions shown in the table below and Performance Standards of Condition 15 

E.III.XA.(3)(d). 16 

• Waste feed to loading chamber 2 (LC2) shall be automatically prohibited when 17 

an FPI condition violates the Process Control Parameter below.  The transfer of 18 

an item from loading chamber 1 (LC1) would be prohibited if LC1 gate is closed.  19 

Should an FPI occur after the transfer into LC2 has begun or has occurred, the 20 

waste cannot remain in LC2 and must be dropped into the detonation chamber. 21 

• If an FPI condition is violated, the Permittee shall not restart waste feed until the 22 

problem causing the malfunction has been identified and corrected, and all other 23 

parameters are within permit limits. 24 

System ID 
and FPI 
Item 
Number 

Process Data Description Range Process Control 
Parameter 

SDC-FPI-
01 

Detonation Chamber Static 
Pressure Indication 

MAX Not Equal to or 
Greater than 18 psi  

For 10 Seconds 

SDC-FPI-
02 

Detonation Chamber 
Temperature Indication (Bottom) 

MIN Not Equal to or Less 
than 1,000F (538C)  

(Permit Required 
Temperature) 
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SDC-FPI-
03 

Detonation Chamber 
Temperature Indication (Side) 

MIN Not Equal to or Less 
than 1,000F (538C) 

 (Permit Required 
Temperature)  

SDC-FPI-
04 

Thermal Oxidizer Temperature MIN Not Equal to or Less 
than 1,400F (760C)  

(Permit Required 
Temperature) 

SDC-FPI-
05 

Thermal Oxidizer Pressure MAX Not Equal to or 
Greater than 0.0 psi 
For 10 Seconds 

SDC-FPI-
07 

Bag-House Differential Pressure MAX Not Equal to or 
Greater than 0.29 psi 
For 10 Seconds 

SDC-FPI-
09 

Quench Tower Process Fluid 
Flow 

MIN Not Equal to or Less 
than 1.5 gpm 

SDC-FPI-
10 

Quench Throat Process Fluid 
Flow 

MIN Not Less than 1.5 
gpm 

SDC-FPI-
11 

 

Quench Tower Temperature MAX Not Equal to or 
Greater than 185F 
(85C) Split Alarm 
(either or) 

SDC-FPI-
12 

Neutral Scrubber Discharge 
Temperature 

MAX Not Equal to or 
Greater than 190F 
(87.8C) 

SDC-FPI-
13 

VX Mustard (H) Agent 
Emissions IONEX 4000 Filter 
Unit OTS Stack 

MAX Not Equal to or 
Greater than 0.012 
mg/m3 1 SEL (30 
VSL) 

SDC-FPI-
14 

VX Mustard (H) Agent 
Emissions IONEX 16000 Filter 
Unit HVAC Stack – EDT 
Enclosure Building 

MAX Not Equal to or 
Greater than 0.0021 
mg/m3 0 30 VSL 

SDC-FPI-
15 

VX Agent Emissions IONEX 
16000 Filter Unit HVAC Stack – 
OTS Enclosure Building 

MAX Not Equal to or 
Greater than 30 VSL 

SDC-FPI-
16 

Bleed Water Tank Liquid Value MAX Not Greater than 
1,800 L 

SDC-FPI-
17 

Quench pH TBD To Be Determined 
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SDC-FPI-
18 

Wet Electrostatic Precipitator 
(WEP)  

 

TBD To Be Determined 

• E.III.XA.(3)(d) Performance Standards 1 

• The treatment of any mustard (H) VX agent shall achieve at least 99.9999% 2 

DRE. 3 

• E.III.XA.(6) Agent Operations Ramp-up Period 4 

• Agent operations ramp-up period will be conducted for each campaign. The 5 

entire ramp-up period shall not exceed either 720 hours operating time for 6 

treatment of hazardous waste or treatment of drained rocket warheads. 7 

• E.III.XA.(7) Demonstration Test Plan 8 

• The Permittee shall conduct a demonstration test (DT) for each campaign using 9 

mustard (H) VX drained rocket warheads and shall develop a demonstration test 10 

plan (DTP) prior to conducting the test. 11 

• E.III.XB.(1) Definition 12 

Based upon the revised Kentucky statute, transportation of mustard (H) VX agent-filled 13 

items (i.e., over-packs, rocket warheads) is regulated as treatment under existing 14 

Commonwealth of Kentucky environmental regulations [KRS 224.50-130(5)] and shall 15 

comply with applicable Kentucky and Federal hazardous waste treatment regulations. 16 

• E.III.XB.(2) Movement Requirements 17 

• Movement of H-filled VX rocket warheads DOT bottles from the chemical HWSU 18 

igloos into flatbed trucks in the chemical storage area is addressed under 19 

Condition C.III.X.(2) in the Chemical Storage Section of this Permit.  The Work 20 

plan referenced as Attachment D, Tab 1, in Condition C.III.X.(2) shall be followed 21 

for the process of munitions movement from the Hazardous Waste Storage Unit 22 

to the igloo apron and into the EONC. Any change to the work plan before the 23 

permit renewal period shall initiate the approval process. Each approved work 24 

plan shall be subject to the public notification process and shall be submitted at 25 

least 90 days prior to the desired implementation of a change. The work plan 26 

may be incorporated into the next permit renewal. At least 90 days prior to the 27 

commencement of transport operations the field tested Movement of Chemical 28 

Munitions to Demilitarization Facilities SOP shall be provided to KDEP. 29 

• Movement of H-filled VX rocket warheads DOT bottles in flatbed trucks from the 30 

chemical HWSU aprons in the chemical storage area to the ESM, directly into the 31 

EEB for destruction, or to Mustard Agent (H) Sampling Operations Facility, shall 32 

be conducted in accordance with the EDT SDC 1200 Permit Application.  During 33 

Mustard Agent (H) Sampling Operations of the stockpiled projectiles and rocket 34 

warheads DOT bottles, the munitions projectiles and DOT bottles shall also be 35 

transported from the ESM to the Mustard Agent (H) Sampling Operations Facility.  36 

Following completion of the sampling, these sampled munitions projectiles and 37 

DOT bottles shall be transported back to the EDT facility for destruction or 38 

storage. 39 
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• Each flatbed truck shall contain a maximum of 8 skids containing a total of 200 1 

canisters of drained warheads and shall be transported only during daylight 2 

hours.. 3 

• The waste shall be transported to the ESM for storage or directly into the EEB by 4 

EDT SDC 1200 personnel for destruction.  A flatbed truck will be used for 5 

transporting rocket warheads and DOT bottles from the chemical HWSU to the 6 

EDT SDC 1200 Facility. 7 

• The flatbed truck shall be unloaded at the ESM by forklift and the pallets/skids of 8 

rocket warheads, crated over-packed projectiles, and DOT bottles shall be 9 

placed into storage in the ESM or transported directly to the EEB for destruction 10 

as described in Process Information, Attachment D. 11 

• A forklift shall transfer rocket warheads, over-packed projectiles, and DOT bottles 12 

from the ESM to the EEB.  The forklift shall transport these items through the 13 

vestibule and into the staging, preparation, and loading areas within the EEB. 14 

• The rocket warheads, over-packed projectiles, and DOT bottles shall be placed 15 

into the feed boxes on the loading conveyor. 16 

• Mustard (H) VX agent-filled items can be staged for loading on the conveyor n 17 

the EEB while awaiting treatment in the SDC. 18 

3.8 Class of Permit Modifications 19 

Per 401 KAR 39:060 Section 5 (40 CFR §270.42(c)(2)(ii)), the applicant is required to identify 20 

the class of the permit modification. The proposed changes are being submitted as Class 3 21 

modifications based on the criteria in 40 CFR §270.42, Appendix I.  22 

4.0 OTHER APPLICABLE INFORMATION 23 

Per 401 KAR 39:060 Section 5 (40 CFR §270.42(c)(1)(iv)), the applicant is required to provide 24 

applicable information required by 40 CFR 270.13 through 270.22, 270.62, 270.63 and 270.66.  25 

Appendix A provides a listing of these as well as applicable 40 CFR 264 requirements 26 

(incorporated by reference); requirements affected by this PMR are indicated, along with the 27 

section(s) of the permit that would be modified or clarified as provided in Section. 28 

  29 
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APPENDIX A.  PERMIT RELATED INFORMATON OR 1 

DOCUMENTS AFFECTED BY PMR 2 

Regulatory Citation(s) 

401 KAR 39 (incorporating 

40 CFR Part 264 where 
applicable) 

Description of Requirement Modified or Clarified Information 

 
Yes 

 
No 

Sections of the Part B 
Permit Application 

Modified or Modified 
Documents 

39:090 Sec. 1 (264 Subpart B) General Facility Standards  

39:090 Sec. 1 (§264.11) Identification number  ✓  

39:090 Sec. 1 (§264.12) Required notices  ✓  

39:090 Sec. 1 (§264.13) General waste analysis ✓   

39:090 Sec. 1 (§264.14) Security  ✓  

39:090 Sec. 1 (§264.15) General inspection requirements  ✓  

39:090 Sec. 1 (§264.16) Personnel training  ✓  

39:090 Sec. 1 (§264.17) General requirements for ignitable, 
reactive, or incompatible wastes 

 ✓  

39:090 Sec. 1 Location standards 

Geological Information 
 ✓  

39:090 Sec. 1 (§264.19) Construction quality assurance program  ✓  

39:090 Sec. 1 (264 Subpart C) Preparedness and Prevention  

39:090 Sec. 1 (§264.31) Design and operation of facility ✓   

39:090 Sec. 1 (§264.32) Required equipment  ✓  

39:090 Sec. 1 (§264.33) Testing and maintenance of 
equipment 

 ✓  

39:090 Sec. 1 (§264.34) Access to communication or 
alarm system 

 ✓  

39:090 Sec. 1 (§264.35) Required aisle space  ✓  

39:090 Sec. 1 (§264.37) Arrangements with local authorities  ✓  

39:090 Sec. 1 (264 Subpart D) Contingency Plan and Emergency 
Procedures 

 

39:090 Sec. 1 (§264.51) Purpose and implementation of 
contingency plan 

 ✓  

39:090 Sec. 1 (§264.52) Content of contingency plan  ✓  

39:090 Sec. 1 (§264.53) Copies of contingency plan   ✓  

39:090 Sec. 1 (§264.54) Amendment of contingency plan   ✓  

39:090 Sec. 1 (§264.55) Emergency coordinator  ✓  

39:090 Sec. 1 (§264.56) Emergency procedures  ✓  

39:090 Sec. 1 (264 Subpart E) Manifest System, Recordkeeping, and 
Reporting 

 

39:090 Sec. 1 (§264.71) Use of the manifest system  ✓  

39:090 Sec. 1 (§264.72) Manifest discrepancies  ✓  

39:090 Sec. 1 (§264.73) Operating record  ✓  

39:090 Sec. 1 (§264.74) Availability, retention, and disposition of 
records 

 ✓  

39:090 Sec. 1 Annual report  ✓  

39:090 Sec. 1 (§264.76) Unmanifested waste report  ✓  

39:090 Sec. 1 Additional reports  ✓  
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Regulatory Citation(s) 

401 KAR 39 (incorporating 

40 CFR Part 264 where 
applicable) 

Description of Requirement Modified or Clarified Information 

 
Yes 

 
No 

Sections of the Part B 
Permit Application 

Modified or Modified 
Documents 

39:090 Sec. 1 (264 Subpart F) Releases from Solid Waste 
Management Units 

 

39:090 Sec. 1 (§264.91) Required programs  ✓  

39:090 Sec. 1 (§264.92) Ground-water protection standard  ✓  

39:090 Sec. 1 (§264.93) Hazardous constituents  ✓  

39:090 Sec. 1 Concentration limits  ✓  

39:090 Sec. 1 (§264.95) Point of compliance  ✓  

39:090 Sec. 1 (§264.96) Compliance period  ✓  

39:090 Sec. 1 and §264.97 General ground-water monitoring 
requirements 

 ✓  

39:090 Sec. 1 (§264.98)  Detection monitoring program  ✓  

39:090 Sec. 1 (§264.99) Compliance monitoring program  ✓  

39:090 Sec. 1 (§264.100) Corrective action program  ✓  

39:090 Sec. 1 Releases from solid waste 
management units - corrective 
action for solid waste 
management units 

 ✓  

39:090 Sec. 1 Incorporation by reference - groundwater 
analysis and report forms 

 ✓  

39:090 Sec. 1 (264 Subpart G)  Closure and Post-Closure  

39:090 Sec. 1 (§264.111) Closure performance standard ✓  Information for this 
requirement will be 
supplied as a CSI at a 
later date 

39:090 Sec. 1 and §264.112 Written plan, content of plan, amendment 
of plan, notification of partial closure and 
final closure, removal of wastes and 
decontamination or dismantling of 
equipment 

✓  Information for this 
requirement will be 
supplied as a CSI at a 
later date 

39:090 Sec. 1 and §264.113 Time allowed for closure ✓  Information for this 
requirement will be 
supplied as a CSI at a 
later date 

39:090 Sec. 1 (§264.114) Disposal or decontamination of 
equipment, structures, and soils 

✓  Information for this 
requirement will be 
supplied as a CSI at a 
later date 

39:090 Sec. 1 (§264.115) Certification of closure ✓  Information for this 
requirement will be 
supplied as a CSI at a 
later date 

39:090 Sec. 1 (§264.116) Survey plat ✓  Information for this 
requirement will be 
supplied as a CSI at a 
later date 

39:090 Sec. 1 and §264.117 Post-closure care and use of property ✓  Information for this 
requirement will be 
supplied as a CSI at a 
later date 

39:090 Sec. 1 and §264.118 Post-closure plan and amendment of 
plan 

✓  Information for this 
requirement will be 
supplied as a CSI at a 
later date 
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Regulatory Citation(s) 

401 KAR 39 (incorporating 

40 CFR Part 264 where 
applicable) 

Description of Requirement Modified or Clarified Information 

 
Yes 

 
No 

Sections of the Part B 
Permit Application 

Modified or Modified 
Documents 

39:090 Sec. 1 (§264.119) Post-closure notices ✓  Information for this 
requirement will be 
supplied as a CSI at a 
later date 

39:090 Sec. 1 (§264.120) Certification of completion of post-closure 
care 

✓  Information for this 
requirement will be 
supplied as a CSI at a 
later date 

39:090 Sec. 1 (264 Subpart H) Financial Requirements  ✓  

39:090 Sec. 1 (264 Subpart I) Use and Management of Containers  

39:090 Sec. 1 (§264.171) Condition of containers  ✓  

39:090 Sec. 1 (§264.172) Compatibility of waste with containers  ✓  

39:090 Sec. 1 (§264.173) Management of containers ✓   

39:090 Sec. 1 (§264.174) Inspections  ✓  

39:090 Sec. 1 (§264.175) Containment  ✓   

39:090 Sec. 1 (§264.176) Special requirements for ignitable or 
reactive waste 

 ✓  

39:090 Sec. 1 (§264.177) Special requirements for incompatible 
wastes 

 ✓  

39:090 Sec. 1 (§264.178) Closure  ✓  

39:090 Sec. 1 (§264.179) Air emission standards  ✓  

39:090 Sec. 1 (264 Subpart J) Tank Systems  

39:090 Sec. 1 (§264.191) Assessment of existing tank system’s 
integrity 

 ✓  

39:090 Sec. 1 (§264.192) Design and installation of new tank 
systems or components 

✓   

39:090 Sec. 1 (§264.193) Containment and detection of releases  ✓  

39:090 Sec. 1 (§264.194) General operating requirements ✓   

39:090 Sec. 1 (§264.195) Inspections  ✓  

39:090 Sec. 1 (§264.196) Response to leaks or spills and 
disposition of leaking or unfit-for-use tank 
systems 

 ✓  

39:090 Sec. 1 (§264.197) Closure and post-closure care  ✓  

39:090 Sec. 1 (§264.198) Special requirements for ignitable or 
reactive wastes 

 ✓  

39:090 Sec. 1 (§264.199) Special requirements for incompatible 
wastes 

 ✓  

39:090 Sec. 1 (§264.200) Air emissions standards ✓   

39:090 Sec. 1 Effective dates    

39:090 Sec. 1 (264 Subpart X) Miscellaneous Units  

39:090 Sec. 1 (§264.601) Environmental performance standards ✓   

39:090 Sec. 1 (§264.602) Monitoring, analysis, inspection, 
response, reporting, and corrective 
action 

 ✓  

39:090 Sec. 1 (§264.603) Post-closure care  ✓  

39:090 Sec. 6 Treatment of Nerve and Blister 
Agents 

✓   
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Regulatory Citation(s) 

401 KAR 39 (incorporating 

40 CFR Part 264 where 
applicable) 

Description of Requirement Modified or Clarified Information 

 
Yes 

 
No 

Sections of the Part B 
Permit Application 

Modified or Modified 
Documents 

Appendices     

39:090 Sec. 1 (264 Appendix I) Recordkeeping instructions  ✓  

39:090 Sec. 1 (264 Appendix 
IV) 

Cochran's approximation to the Behrens-
Fisher Students’ T-Test 

 ✓  

39:090 Sec. 1 (264 Appendix V) Examples of potentially incompatible 
waste 

 ✓  

39:090 Sec. 1 (264 Appendix 
IX) 

List of hazardous constituents for 
groundwater monitoring 

 ✓  

 1 

Regulatory 

Citation(s) 

401 KAR 39 
(incorporating 

40 CFR Part 270 where 
applicable) 

Description of Requirement Modified or Clarified Information 

 
Yes 

 
No 

Sections of the Part B  
Permit Application 

Modified or Modified 
Documents 

39:060 Sec. 5 (270 Subpart A) General Information  

39:060 Sec. 5 Considerations under Federal law  ✓  

39:060 Sec. 5 (§270.4) Effect of a permit  ✓  

39:060 Sec. 5 Prohibition of use of unpermitted facility  ✓  

39:060 Sec. 5 (§270.5) Noncompliance and program reporting 
by the cabinet 

 ✓  

39:060 Sec. 5 (270 Subpart C) Permit Conditions  

39:060 Sec. 5 and §270.30 Conditions applicable to all permits  ✓  

39:060 Sec. 5 (§270.31)  Requirements for recording and reporting 
of monitoring results 

 ✓  

39:060 Sec. 5 and §270.32 Establishing permit conditions  ✓  

39:060 Sec. 5 (§270.33) Schedules of compliance  ✓  

39:060 Sec. 5 Contents of Part A of the Permit 
Application (Form 7058A) 

✓   

39:060 Sec. 5 General Contents of Part B 
Application 

 

39:060 Sec. 5 (§270.14(a)) Contents of Part B:  General 
requirements 

Certified documents 

✓   

39:060 Sec. 5 and §270.14  General information requirements 

General description 

Topographic map 

Seismic considerations 

Subsurface geology and Karst features 

Groundwater monitoring 

Floodplain requirements 

Traffic information 

Alternative analysis plan 

Past compliance record 

Financial responsibility to construct and 
operate 

 ✓  

39:060 Sec. 5  
(§270.14(b) (11)) 

Location information  ✓  
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 1 

39:060 Sec. 5 (§270.14(c)) Additional groundwater protection 
information requirements 

 ✓  

39:060 Sec. 5 (§270.14(d)) Information requirements for solid waste 
management units 

 ✓  

39:060 Sec. 5 (§270.15) Specific Part B information 
requirements for containers 

 ✓  

39:060 Sec. 5 (§270.16) Specific Part B information 
requirements for tanks 

Number, location, and types of tanks 

Tank dimensions and capacity 

Procedures for handling incompatible, 
ignitable, or reactive wastes 

Material of construction, volume, 
dimensions and all design details 

Type of waste contained in tanks 

Operating pressure and temperature 

Description of the feed systems, safety 
cutoff, bypasses systems, and pressure 
controls 

Diagrams of piping, instrumentation and 
process flow for each tank system 

✓   

39:060 Sec. 5 (§270.23) Description  

Treatment unit design/construction 
details 

Site assessments 

Potential exposure pathways 

Effectiveness of treatment 

✓   

39:060 Sec. 5 (§270.65) Research, development, and 
demonstration permits 

 ✓  



 
CALCULATION COVER SHEET 

Project Title: BGCAPP 

Subject: DRE Calculation for SDC1200 Nerve Agent Loading Scenarios 

Project No.  100002560 Calculation No. 100002560-CDPO426 

Calculation Status: 
Preliminary 

 
Final 
 

Rev. 4 

    
 Printed Name Signature Date 

Originated By: Marty Hopkins  06/08/2021 

Reviewed By: Clara Galbis-Reig  06/08/2021 

Approved By: John Barton  06/09/2021 

 
 
This calculation has been created to substantiate other deliverables for the title project. It is provided for information and use 
by project personnel for the purpose of verifying the basis of design and validating its fitness for function. Use of these 
calculations by persons, without access to pertinent factors and without proper regard for their purpose, could lead to 
erroneous conclusions. 
                   
This calculation is subject to change. It should not be used to substantiate documents issued externally from Battelle without 
consultation with the cognizant Battelle personnel.   
 
Should it become necessary to use any of these calculations in future work, the calculations be reviewed with authorized BMI 
personnel to ensure that the purposes, assumptions, judgments, and limitations are thoroughly understood. BMI cannot 
assume responsibility for the use of these calculations not under our direct control.    
 
 

Revision No. Reason for Revision Date Approved 
0 For Use  09/15/2020 

1 
Language added to reflect planned monitoring levels; 

no change to calculated values 
10/06/2020 

2 Correct Source Emission Limit (SEL) concentrations  05/06/2021 
3 Corrected SEL values in Table 4 05/19/2021 

4 
Incorporated updated vendor mass and energy balances 
excluding items processed through the Main Plant 

06/09/2021 
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1  OBJECTIVE 

Verify that proposed Static Detonation Chamber (SDC) 1200 Off-gas Treatment System (OTS) 
process stack GB and VX permit action levels, corresponding to their Source Emission Limits 
(SEL), will ensure 99.9999% Destruction and Removal Efficiency (DRE) compliance for rocket 
and agent feed scenarios. 

2  BACKGROUND 

The Kentucky Department for Environmental Protection (KDEP) is expected to request DRE 
calculations for munitions and agent loading scenarios included with the Blue Grass Chemical 
Agent-Destruction Pilot Plant (BGCAPP) Hazardous Waste Storage and Treatment Permit 
modification request for treatment of nerve agent rocket motors in the Explosive Destruction 
Technology (EDT) Static Detonation Chamber (SDC) 1200 (Ref. 1). KDEP has required DRE 
demonstration calculations for the similar SDC 2000 permit modification request (Ref. 2). SDC 
1200 scenarios include GB and VX nerve agent M56 rocket warheads (WH) and M55 rockets. 
This calculation provides DRE values for bounding operating scenarios listed in Table 1. 
 

Table 1. EDT SDC 1200 DRE munitions and agent loading scenarios (Refs. 1 and 3).* 

Scenario Munitions Type Agent Items/Feed Feed/hr 
Total 

Items/hr 
Agent 

Heel % 
1 M56 WH in Canister VX  2 3 6 5 
2 M56 WH in Canister GB  2 3 6 5 
3 M56 WH in Canister VX  1 1 1 100 
4 M56 WH in Canister GB  1 1 1 100 
5 M55 Rocket  VX 1 3 3 100 
6 M55 Rocket  GB 2 3 6 100 

* Ref. 1 includes Scenarios 1 through 4 as well as scenarios for VX projectile and rocket motor (RM) 
processing which are not relevant for this calculation. Scenarios 1 and 2 are included in Refs. 3 and 4, 
respectively. Scenarios 5 and 6 are included in Ref. 5. 

3 REFERENCES 

1. 24915-70-GPE-GGPT-00013, BGCAPP Class 3 Hazardous Waste Storage & 
Treatment Permit Modification Request, SDC 1200 OTS, 06/25/2020. 

2. Kentucky Division of Waste Management letter to BGAD Commander, subject: Class 
3 Hazardous Waste Permit Modification Request Addition of Explosive Destruction 
Technology (SDC 2000) Notice of Deficiencies (NOD) No. 1, 08/19/2020. 
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3. 24915-GOV-V24-WA49-20202, Mass Balance SDC 1200 for M56 VX warhead 
drained 6 pc per hour containerized, Rev. B, 03/01/2020. 

4. 24915-GOV-V24-WA49-20202, Mass Balance SDC 1200 for M56 GB warhead 
drained 6 pc per hour containerized, Rev. D, 11/30/2020. 

5. Southwest Research Institute, Mass and Energy Balance Modeling, Revised Final 
Report, Leidos Subcontract PO10234673, Contract 01-88121, 04/07/2020. 

6. 24915-00-3DR-G01-00007, BGCAPP Basis of Design, Rev. 4, 11/17/2016. 
7. 24915-00-30H-G01-00184, White Paper-213, Destruction & Removal Efficiency 

Demonstration Recommendations and Analysis, Rev. 0, Dec 2016. 
8. DRE Compliance Limit for VX Projectile Campaign Demonstration, BGCAPP 

calculation 100118441-CDPO-421, Rev. 0, 07/21/2020. 
9. Department of Army Pamphlet (DA PAM) 385-61, Toxic Chemical Agent Safety 

Standards, 1 November 2018. 

4 INPUTS 

1. Nominal munitions agent fill weights (Ref. 5) are provided in Table 2: 
 

Table 2. Nominal Munitions Agent Fill Weights, lbm 

Munitions Type 
M55 Rocket/ 

M56 WH 
Agent GB VX 

Agent Fill, lbm 10.75 10.1 

 
2. The nominal OTS stack exhaust flow rate is conservatively assessed as 2,132 Nm3/hr, 

(normal cubic meter per hour), although recently predicted values are 30% less for 
scenarios 1 and 2 (1512 and 1494 Nm3/hr in Refs. 3 and 4). The conservative value of 
2,132 Nm3 reflects the maximum design value of 1938 Nm3/hr (32,299 L/min, Ref. 3) 
plus a 10% factor to provide additional margin (Refs. 7 and 8). 

3. Process stack concentrations are defined in terms of the SEL values (Ref. 9), provided in 
Table 3. 

 
Table 3. Vapor Screening Level (VSL) and Source Emission Limit Concentrations, mg/m3 (Ref. 9). 

Agent VSL Concentration SEL Concentration 

GB 0.0001 0.0003 

VX 0.00001 0.0003 

 
4. Proposed GB and VX stack monitoring permit action levels are 1.0 SEL. 
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5 CALCULATION 

The DRE calculation for EDT requires consideration of only two streams: agent mass feed rate 
into the detonation chamber and exhaust flow out of the Offgas Treatment System (OTS) Stack 
(Refs. 5 and 6).  DRE is calculated as follows: 

 

𝐷𝑅𝐸 ൌ ቈ1 െ ቆ
∑𝑊௢௨௧

𝑊௜௡
ቇ቉ ൈ 100% 

where: 

𝑊௢௨௧  = agent mass flowrate out of SDC stack or stack concentration (𝐶) times stack 
flow rate (𝐺) 

𝑊௜௡  = agent mass flowrate in to the SDC chamber 

Or : 

 

𝐷𝑅𝐸 ൌ ൤1 െ ൬
𝐶 ൈ 𝐺 ൈ 𝐾

𝐹 ൈ 𝑁 ൈ𝑚 ൈ𝐻 
൰൨ ൈ 100% 

 

where: 

𝐶  = stack monitoring action level concentration, mg/Nm3 

𝐺  = stack flow rate, 2132 Nm3/hr  

𝐾  = conversion factor (2.2E-06 lbm/mg) 

𝑁  = number of munitions rounds per feed cycle, rounds/cycle 

𝐹  = feed rate, cycles/hr 

𝑚  = agent fill, lbm/round 

𝐻  = agent heel, %  

6 RESULTS 

DRE estimates corresponding to proposed SEL-based stack monitoring levels are provided in 
Table 4.  
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Table 4. Bounding DRE estimates for EDT SDC 1200 operating scenarios using a bounding  
exhaust rate of 2132 Nm3/hr and SEL concentration. 

Scenario Munitions Type Agent Items/hr 
Agent 
Heel 

% 

Stack Concentration 
DRE  

mg/Nm3 SEL 

1 M56 WH in Canister VX 6 5 0.0003 1.0 99.99995% 
2 M56 WH in Canister GB 6 5 0.0003 1.0 99.99996% 
3 M56 WH in Canister VX 1 100 0.0003 1.0 99.99999% 
4 M56 WH in Canister GB 1 100 0.0003 1.0 99.99999% 
5 M55 Rocket VX 3 100 0.0003 1.0 100.00000% 
6 M55 Rocket GB 6 100 0.0003 1.0 100.00000% 

7 CONCLUSION 

A compliance level of 1 SEL will ensure 99.9999% DRE for evaluated VX and GB processing 
scenarios. 
 
 

*** END OF CALCULATION *** 
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USAPHC* Chemical Agent Health-Based Standards and Guidelines Summary Table 2.  Criteria for Water, Soil, Waste, etc. (as of July 2011)** 
Media Standard Name Population Exposure Scenario H/HD/HT 

(Mustard) 
GA 

(Tabun) 
GB 

(Sarin) 
GD/GF VX Lewisite Notes/Status 

Water 

MFWS  
Military Field 
Water Standards  

ug/L 

 

Designed for 
military but 
conservative 
assumptions 
can address 
civilian 
applications 

 Short term (~7 day)  
high volume ( 15 
L/day) consumption  

47
 a,b,

 4
a,b ‡

 4
a,b ‡

 4
a,b ‡

 4
a,b ‡

 27
 a,b

 These new multi-service criteria ( 2010 
a
) supersede 

old values  – previous Field Drinking water Standards 
(FDWS)  are now referred to as these MFWS . 
However actual values  are based on same 

toxicological assessment as past 
b
 

[These values supersedes  two previous sets of 
military FDWS (2005) which include two sets of 
values, one for 5/L/day consumption, the other for 
15 L/day consumption) as well as even older criteria  
(200 ug/L for Mustard agents/Lewisite and 20 ug/L 
for nerve agents)].   
‡ 

All nerve agent values reflect lowest estimated 
ingestion toxicity based on GD. See Notes.   

Soil 
 
Health Based 
Environmental 
Screening 
Levels (HBESL) 

 

HBESL – 
Residential  
mg/kg 

General 
population: 
adults and 
children 

Daily exposure, 
lifetime 

0.01
c,d,e, f,n

 2.8
 c,d,e,n

 1.3
 c,d,e,n

 0.22
 c,d,e,n

 0.042
 c,d,e,n

 0.3
 c,d,e,n

 See Note 1 on Soil HBESL on back of table.  

HBESL – 
Industrial g/kg 

General 
adult 
population 

Frequent exposure 
250 days/yr for 30 yrs 

0.3
c,d,n

 68
 c,d,n

 32
 c,d,n

 5.2
 c,d,n

 1.1
 c,d,n

 3.7
 c,d,n

 

Waste  
(solid and 

liquid) 

HWCLsol
e
 mg/kg

 

Solid Hazardous 
Waste (HW) 
Control Limit     

Worker 
civilian/DoD 

Possible occasional 
exposure at HW 
treatment facility 

6.7
h,i,n

 680
 h,i,n

 320
 h,i,n

 52
 h,i,n

 10
 h,i,n

 37
 h,i,n

 Were derived by Army (ref h, i) using the chronic 
toxicity criteria below with risk assessment model 
similar to that used by EPA Region IX and 
assumptions denoting specific exposure scenarios 
associated with waste materials and workers 
potentially exposed to them. Values were initially 
documented in a Department of Army proposed 
hazardous waste management rule presented to the 
State of Utah (ref i) and later in an October 2000 
CHPPM memo to PMCD (ref g). Values are endorsed 
in DA Policy (ref f, n) for site specific 
use/consideration.  

HWC liq
e
 mg/L

 

Liquid HW Control 
Limit       

Worker 
civilian/DoD 

Possible occasional 
exposure at HW 
treatment facility 

0.7
 h,i,n

 20
 h,i,n

 8.3
 h,i,n

 0.3
 h,i,n

 0.08
 h,i,n

 3.3
 h,i,n

 

NHWCL
e
 mg/kg

 

Non-HW Control 
Limit (e.g., HW 
exemption level)  

Worker 
civilian/DoD 

At non HW disposal 
facility, possible 
occasional exposures 

0.3
h,i,f

 68
 h,i,f

 32
 h,i,f

 5.2
 h,i,f

 1.1
 h,i,f

 3.7
 h,i,f

 

Chronic 
Toxicity 
Reference 
Criteria  

 
(Used in risk 
assessment 
calculations) 

RfD  
Reference Dose 
mg/kg/day 

General 
population: 
adults and 
children 

Lifetime ingested dose 
at or below which no 
adverse health effects 
expected 

0.000007 
j, k, l

 
0.00004

 

j, k, l
 

0.00002
 

j, k, l
 

0.000004
 

j, k, l
 

0.0000006
 

j, k, l
 

0.0001
     

j, k, l
 

NRC/COT (ref j, 1999) gave general endorsement of 
values; addressed in Final DA OTSG endorsement 
letter of final RFDs (ref k, 2000); most current 
documentation of basis and overall status of these 
values is in peer reviewed article: ref l 

Cancer Slope 
Factor  

(mg/kg/day)
-1 

General 
population: 
adults and 
children 

Represents the 
potency of the agent 
by ingestion to cause 
increased cancer risk 

7.7
 j, k, l

 Not determined to be a carcinogen The NRC/COT ref j endorsed a less conservative HD 
Slope Factor of [1.6 mg/kg/day-1]; DA OTSG (2000) 
has currently endorsed use of the 7.7; ref k, ref l. 

Inhalation Unit 
Risk  

(ug/m
3
)

-1 

General 
population: 
adults and 
children 

Represents the 
potency of the agent 
by inhalation to cause 
increased cancer risk 

4.1x10E-3
 See Table 20 HD HCD, November 2000 ref m. 
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NOTES and REFERENCES for Chemical Agent Multi Media/Toxicity Standards Status Table: Existing and Proposed Criteria as of July 2011 
 

*  USAPHC was formerly known as the U.S. Army Center for Health Promotion and Preventive Medicine (USACHPPM). 

Application of military drinking water criteria (MFWS):  It is noted that contamination of large water supplies with warfare agents is relatively unlikely die to effects of hydrolysis, 

dilution, and the neutralizing effects of common water treatment processes (*e.g. chlorine).  The cited MFWS values were designed for a military scenario in which smaller 
containerized water supplies directly used for consumption might be intentionally contaminated with significant amounts of agents.  Theoretically this situation could result in residual 
agent levels of concern for several days.  The values here assume up to 30 days exposure for up to 15 liters/day consumption which though does occur in extreme heat military 
environments with high physical activity - is an extremely high rate of drinking water consumption not anticipated for civilians.  By comparison USEPA basis its drinking water 
standards on a 2 L/day consumption rate.  As such, MFWS would be appropriate screening criteria for a general population scenario where ingestion rates range from 1-2 liters/day 
and where most releases to a water supply would involve the hydrolysis, dilution, and treatment processes.  It also noted that the nerve agent values all reflect the most acutely toxic 
ingestion  estimate which was based on GD – a single criteria is used because most field detection kits/techniques do not differentiate the type of nerve agent.  Alternatively, the 
ATSDR Oral Minimal Risk Levels (MRLs) are presently available for sulfur mustard agent HD which may also be useful for specific screening assessments - HD MRL for acute-
duration exposure of ≤14 days is a dose value 0.0005 mg/kg/day (not a concentration – must be converted); MRL for intermediate-duration exposure of 15 to 364 days is 0.00007 

mg/kg/day;(ATSDR 2003). 

 
(Soil) HBESLs:  were endorsed by headquarters Army (ESOH) in May 1999 (ref c) were derived (by Army, ref d – which had criteria reevaluated ( and reaffirmed) in 2007; see 
ref d1)) using chronic toxicity criteria below with risk assessment model and assumption like that used by USEPA Reg IX to develop soil preliminary remediation goals (PRGs). 

These are conservative screening criteria for assessing potential long term human exposure/ contact with soil contaminated from (liquid) agent (ambient vapor alone is not expected 
to result in deposition or soil contamination). Also identified as criteria to determine public release of decontaminated items/ property (ref e) Note that where there is potential HD or 
VX soil contamination, breakdown products may also warrant evaluation (see App f of ref d,  and ref g). 

 
REFERENCES: 
a. TB Med 577, Sanitary Control and Surveillance of Field Water Supplies, May 2010. 
b. Memorandum, DASG-HS-PE, 16 April 1997, Subject: Tri-Service Field Water Standards for Nerve Agents. 
c. Memorandum, Headquarters Department of the Army, Office of the Assistant Secretary for Installations, Logistics, and Environment, SUBJ: Derivation of Health Based 

Environmental Screening Levels (HBESLs) for Chemical Warfare Agents, May 28, 1999. 
d. USACHPPM/ORNL Technical Report: Health Based Environmental Screening Levels for Chemical Warfare Agents, March 1999. 
e. ORNL/TM 080 (2007) Watson and Dolislager “ Re-Evaluation of 1999 HBESLs for CWA”  2007. 
f. DA Pamphlet 385-61, Toxic Chemical Agent Safety Standards, 17 December 2008. 
g. Munro et al; The Sources, Fate, and Toxicity of Chemical Warfare Agent Degradation Products, Environmental  Health Perspectives, Volume 107, Number 12, December 1999, 

pp933-974. 
h. Memorandum, Department of the Army – Center for Health Promotion and Preventive Medicine; MCHB-TS-EES; SUBJ: Response to State of Oregon Comments on the Utah 

Chemical Agent Rule (UCAR), 23 October 2000; NOTE:  This response includes USACHPPM Information Paper “Management Criteria for Chemical Warfare Agent 
(CWA)-Contaminated Waste and Media” 10 October 2000 as well as USACHPPM Technical Paper: “Chemical Warfare Agent Health Based Waste Control Limits” 
dated September 2000. 

i. U.S. Army-Proposed Utah Chemical Agent Rule (UCAR), May 1999 (Volume 1, Section XI. Development of Health Based Waste Management Concentration Levels.” 
j. Review of the US Army’s Health Risk Assessments for Oral Exposure to Six Chemical Warfare Agents, National Research Council, National Academy Press, Wash DC, 1999. 

www.nap.edu. 
k. Memorandum, (Army OTSG) MCHB-CG-PPM, Chronic Toxicological Criteria for Chemical Warfare Compounds, 16 February 2000. 
l. Opresko, D.M., et al, 2001. Chemical Warfare Agents: Current Status of Oral Reference Doses, Reviews of Environmental Contamination and Toxicology Vol. 172 pp 65-85. 

m. USACHPPM Technical Report:  Evaluation of Airborne Exposure Limits for Sulfur Mustard (HD):  Occupational and General Population Exposure Criteria, Technical Report  

47-EM-3767-00, November 2000. 

n. Memorandum, Department of the Army, Subject:  Interim Guidance for Chemical Warfare Material (CMW) Responses, April 1, 2009. 

http://www.nap.edu/
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MEMORANDUM FOR SEE DISTRIBUTION 

SUBJECT: Requirements for Implementation of the US Army Chemical Materials 
Agency (CMA) Bounding Transportation Risk Analysis (TRA) for Shipment of Greater 
Than 1 Vapor Screening Level (VSL) Chemical Agent Contaminated Secondary Waste 

1. References: 

a. Memorandum, CMA, AMSCM-ECC, 06 February 2005, subject: Off-Site 
Shipping and Commercial Treatment of Greater than 1 VSL Chemical Agent 
Contaminated Secondary Waste . 

b. Memorandum, US Army Materiel Command, AMCPE-SF, 14 December 2004, 
subject: Interim AMC Supplemental Guidance for Revised Airbome Exposure Limits for 
GB, GA, GF, VX, H, HD, HT. 

c. Memorandum, CMA, AMSCM-D, 25 June 2007, subject: Guidance for 
Development of Site-Specific Plans for Shipment of Chemical Agent Contaminated 
Secondary Waste. 

d. Department of the Army Pamphlet 385-61, Toxic Chemical Agent Safety 
Standards, 27 March 2002. 

e. Department of the Army Pamphlet 385-30, Mishap Risk Management, 10 Oct 07. 

f. CMA Programmatic Laboratory and Monitoring Quality Assurance Plan, Final, 
December 2007. 

g. CMA Programmatic Monitoring Concept Plan, Final, June 2004. 

2. In order for CMA sites and activities to safely ship greater than (>) 1 VSL agent 
contaminated secondary wastes generated during operations and closure from their 
facilities to offsite treatment, storage and disposal facilities {TSDF) incinerators it must 
be done in accordance with the references listed above. 



AMSCM-0 
SUBJECT: Requirements for Implementation of the US Anny Chemical Materials 
Agency (CMA) Bounding Transportation Risk Analysis (TRA) for Shipment of Greater 
Than 1 Vapor Screening Level (VSL) Chemical Agent Contaminated Secondary Waste 

3. In the past, site specific TRAs have been prepared and used to determine the risk 
associated with an accident during shipment of greater than (>) 1 VSL agent 
contaminated secondary waste materials to an offsite TSDF. Rather than continuing to 
write TRAs tailored to specific sites and specific waste profiles, CMA has developed a 
Bounding TRA (enclosure) that describes the shipping parameters for transporting 
greater than {>) 1 VSL waste. The Bounding TRA may be applied to secondary or 
closure waste le~sving any chemical agent stockpile or non-stockpile site, thus creating 
continuity in the criteria applied to shipment of secondary waste and the ability to plan 
for future waste disposal needs. 

4. The Bounding TRA has several prerequisites that the sites must address and 
document in order to assure the waste has been appropriately characterized and the 
transportation and handling risk is minimized. The purpose of this memorandum is to 
provide the requirements that must be addressed by CMA sites and activities in order to 
use the Bounding TRA for shipment of waste. 

5. In order for a CMA activity to ship greater than(>} 1 VSL secondary waste offsite, a 
transportation risk assessment must be prepared in accordance with reference 1 c. 
When the Bounding TRA is used, CMA facilities and projects must implement the 
following for any shipments of greater than {>) 1 VSL agent contaminated waste: 

a. Waste screened for agent contamination by headspace analysis will be held in a 
bag or other enclosure of appropriate volume for a sufficient period of time to ensure a 
representative sample is obtained. The monitoring hold time will be at least 4 hours so 
as to be consistent with monitoring hold time required for contaminated clothing 
(reference 1d, paragraph 4-5. d (b). 4). The waste must also be at an adequate 
temperature, greater than 65 degrees Fahrenheit (°F), that ensures the waste 
characterization is appropriate. As the calculations for agent concentrations in the TRA 
were performed at 25 degrees Centigrade {°C) (77 °F), the temperature of the 
headspace monitoring must be recorded so that a correction can be calculated to 
nonnalize the agent concentration to 25 °C (n °F). Any deviation from the time and 
temperature specified will require analytical data and documentation be supplied to 
support the deviation. 

b. The monitoring instrument's calibration and linear range shall be consistent with 
the range of bounding target concentrations and developed in accordance with 
reference 1e. Additionally, sample lines used to characterize waste shall follow the 
distal end challenge procedure as if they were in a process support area, regardless of 
location (i.e., process area). 

2 
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Than 1 Vapor Screening Level (VSL) Chemical Agent Contaminated Secondary Waste 

c. It is envisioned that in the majority of shipments, it may be possible to use 
generator knowledge in lieu of headspace monitoring for characterization of routine 
waste streams. When using generator knowledge to characterize the presence of agent 
in greater than(>) 1 VSL secondary waste streams, each site shall have well 
documented, consistent practices to segregate waste by hazard potential (e.g. separate 
personal protective equipment from contaminated absorbents, pumps, agent piping, 
etc.). Site records used to document and support generator knowledge based 
shipments shall include details such as the system(s) worked on, airlock agent 
readings, room agent readings, life support system air readings, potential for agent 
contamination on waste, typical waste headspace monitoring results, and drum number 
containing the associated waste. Additionally, sites shall segregate and conduct 
headspace monitoring of wastes generated during abnormal incidents or maintenance 
actions involving chemical agent or liquids potentially contaminated with chemical agent 
to determine if those non-routine waste streams would be within or outside the bounds 
oftheTRA. 

d. The waste streams addressed in this TRA include all solid porous and non­
porous wastes except agent contaminated spent carbon filters or carbon filter media. 
The waste items shall be dismantled and have no occluded spaces, or free liquids. The 
waste shall also have not more than a half liter of absorbed liquid in a drum. 

e. Waste items shall be placed into containers meeting Department of 
Transportation packaging requirements. Waste items shall be placed in bags and/or 
into lined drums to provide additional containment. Drums shall be loaded onto pallets 
and shrink-wrapped to the pallet. The trucks shall be loaded with one size drum on 
each pallet with no stacking of the pallets. Drums containing multi-agent wastes or 
shipments containing more than one agent type may be acceptable for shipment. but 
will need to be addressed on a site-specific basis and must meet the criteria established 
in this memorandum. 

f. Near real time (NRT) monitoring of the trailers shall be conducted for all waste 
shipments greater than (>) 1 VSL and a monitoring plan shall be developed by the 
shipping site in accordance with references 1 e and 1 f, for all shipments. NRT 
monitoring shall be conducted on the empty and packed trailer prior to and after the 
loading operation. NRT monitoring shall be performed on the trailer before opening at 
the TSDF and in the workspace during the unloading operations. The TSDF shall have 
a plan to mitigate agent readings above 1 VSL in the packed trailer upon receipt at the 
TSDF. 
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Agency (CMA) Bounding Transportation Risk Analysis (TRA) for Shipment of Greater 
Than 1 Vapor Screening Level (VSL) Chemical Agent Contaminated Secondary Waste 

g. For waste shipments greater than(>) 1 VSL. the CMA facility shall implement 
appropriate mitigating measures to minimize risk of an incident during transport. 
Mitigating measures that shall be used include: Two drivers per vehicle with both 
drivers trained in Hazardous Waste Operations and Emergency Response; multiple 
vehicle caravan; global positioning satellite tracking of the vehicles; frequent contact 
with the vehicle dispatcher; emergency response teams available along the route for 
environmental remediation. Measures and instructions to the drivers shall be used to 
ensure that the truck trailers are not opened at any time along the route. 

h. To minimize the potential of monitoring interferents, the waste shall be shipped in 
climate-controlled trailers that will limit the maximum temperature in the trailer to 70° F. 

i. Containers shall be direct-fed to the incinerator on receipt at the TSDF and not 
opened for inspection/disposal purposes. 

j. Documents shall be prepared based on guidance in reference 1 c for all greater 
than (>) 1 VSL secondary waste shipments. 

6. The Centers for Disease Control and Prevention (CDC) has recommended that CMA 
establish a ceiling value of 0.5 Immediately Dangerous to Life and Health (IDLH) agent 
concentration (GB = 500 VSL, VX = 150 VSL, HD = 117 VSL) for any individual drum 
even though the Bounding TRA may allow for higher concentrations in individual drums 
with negligible shipping risk. The CDC recommendation to establish a O.SIDLH ceiling 
is accepted and shall be implemented. 

7. There may be a need in the future for a site to ship individual waste drums above 0.5 
IDLH or exceed the negligible risk category for average drums. In that event, the site 
will prepare a shipment plan that details the waste stream and the rationale for the 
shipment. The plan shall also describe any extra mitigation factors taken to reduce risk 
beyond those already detailed in the Bounding TRA. This plan will be submitted to the 
CDC for concurrence and to the CMA Director for approval before shipment. 

8. CMA has formed a Secondary Waste and Closure Team. The team is the focal point 
for management of the Bounding TRA. All sites that plan to use the Bounding TRA will 
coordinate their efforts with this team to ensure the requirements of this memorandum 
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SUBJECT: Requirements for implementation of the US Army Chemical Materials 
Agency (CMA) Bounding Transportation Risk Analysis (TRA) for Shipment of Greater 
Than 1 Vapor Screening Level (VSL) Chemical Agent Contaminated Secondary Waste 

have been followed. Any deviations must be approved by the Secondary Waste and 
Closure Team and the CMA Risk Management Directorate. The points of contact for 
issues regarding this memorandum are Mr. Brian O'Donnell, at (410) 436-4180, and Mr. 
Jeffrey Kiley, at {410) 436-7367. 

EncJ 

DISTRIBUTION: 
CMA Deputy Director 
CMA Commanders 
CMA Site Project Managers 

~RAD1.w~ 
Director 

Project Manager for Chemical Stockpile Elimination 
Project Manager for Non-Stockpile Chemical Materiel 
Director of Stockpile Operations 
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FOREWORD 

Bounding TRA 
September 2008 

This Programmatic Bounding Transportation Risk Assessment (TRA) has been 

prepared to define the conditions under which all sites and activities can safely ship 

greater than 1 Vapor Screening Level (VSL) agent-contaminated secondary waste to 

offsite treatment, storage, and disposal incineration facilities. Offsite shipment is 

proposed as an alternative to onsite treatment in order to expedite the destruction of the 

chemical agent stored onsite and thereby reduce the risk to the public and workers from 

potential accidents during storage of that agent. Offsite shipment of secondary waste 

generated during closure operations will also greatly reduce the risk to workers that 

would otherwise be involved in treatment of that waste onsite. 

The U.S. Army Chemical Materials Agency (CMA) feels strongly that continued safe 

shipment of secondary waste will ensure the highest level of protection for the workers, 

communities, and the environment. 

c~~ 
CONRAD F. WHYNE 

Director 

U.S. Army Chemical Materials Agency 



EXECUTIVE SUMMARY 
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Secondary waste is generated during disposal of the Army's stockpile of chemical 

agents and munitions. Management and disposal of this waste is a growing concern at 

the Army facilities, in large part because of the limited capacity for treating this waste 

onsite. In addition, the equipment used to treat the waste onsite is generally being used 

for disposal of chemical agent and munitions; thus, devoting time to secondary waste 

disposal increases the time required for destruction of the chemical stockpile. 

Increasing the time required for destruction of the stockpile increases the risks to 

members of the public near the site. 

Offsite treatment of the secondary waste at a commercial treatment, storage, and 

disposal facility (TSDF) is being considered as an alternative to onsite disposal. 

Shipment of the waste to a TSDF is a viable option because the secondary waste has 

very low levels of chemical agent contamination, so the potential risk to members of the 

public in the event of a transportation accident is small. The National Research Council 

has recently recommended that the Army pursue offsite shipment and disposal of 

secondary waste if it can be accomplished safely. 

To ensure protection of the public during transport of hazardous materials, the TSDF 

and waste shipper are required to follow Department of Transportation regulations 

outlined in 49 CFR parts 100 to 185. The regulations protect the public by specifying 

packaging, loading, and marking requirements for the waste, mandating requirements 

for vehicle maintenance and driver training, and dictating procedures to be used when 

transporting the waste. 

A transportation risk assessment {TRA) is performed to identify and assess the potential 

risks to members of the public due to accidents during transport of hazardous waste. 

TRAs have traditionally not been required for hazardous waste transport. This includes 

transport of wastes that are comparable to or more hazardous than the secondary 

wastes generated at the Army's chemical agent disposal facilities (for example, chlorine 
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in tanker trucks). Although a TRA is not required, the Army previously has completed 

TRAs to support planned shipment of certain types of agent-contaminated secondary 

waste from specific Army facilities to a permitted TSDF. These shipments were 

subsequently completed safely and without incident. 

Rather than continuing to perform waste-specific and site-specific TRAs, this TRA was 

conducted to determine bounding conditions for shipment of secondary waste. This 

bounding TRA is to be used in support of transportation of secondary waste streams 

from any stockpile or non-stockpile site. It specifically addresses public risk due to an 

accident during transport of secondary wastes contaminated with sarin (GB), 

0-ethyl S-(2-diisopropylaminoethyl)methylphosphonothioate (VX), or mustard (H, HD, 

and HT, hereafter collectively referred to as 'H') . The potential risks from transporting 

lewisite (L)- or tabun (GA)-contaminated wastes were not specifically modeled in this 

analysis. However, because the Acute Exposure Guideline Levels (AEGLs) for GA are 

higher than or equal to those for GB, the GB calculations are bounding for GA. Sites 

with Lewisite-contaminated waste will address the transportation risks for that waste in 

site-specific TRAs. 

The bounding TRA assesses the risk to the public from an accident during transport of 

secondary waste items to an offsite TSDF. It does not consider risk from potential 

accidents during handling, loading, or unloading the wastes at the originating 

facility/storage area or at the TSDF. Documents that address hazards during these 

activities, such as job hazard analyses or monitoring plans, will be developed 

independently from this bounding TRA. 

The objectives of the bounding TRA are 1) to evaluate the conditions under which the 

waste may be shipped with acceptable risk and 2) to provide a detailed assessment of 

the public risk associated with an accident during shipment of this waste to a TSDF. 

This is accomplished using standard risk assessment methods coupled with 

conservative (pessimistic) assumptions regarding the likelihood of the accident and the 

severity of the resulting downwind hazard. It is likely that these methods greatly 

overestimate the public risk due to offsite shipment. 
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The bounding TRA specifies limits on the level of agent contamination in the waste and 

the total number of shipments that can be completed. The limits on agent 

contamination are provided to limit downwind hazard to a level that would result in little 

or no health impact. The limits on total number of shipments are provided to limit the 

probability of an accident during the life of the shipment operation. If a site that would 

like to ship secondary and/or closure wastes can show that their waste is within the 

conditions analyzed in the bounding TRA, then the risks associated with shipping their 

waste would be acceptable and no site-specific TRA would be needed. 

It should be noted that this bounding TRA is just one element of the Army's program to 

ensure protection of the public, workers, and the environment during shipment 

operations. Other documents are prepared to cover 1) monitoring and characterization 

of the waste, 2) packaging and segregation of the waste, 3) loading and unloading 

operations, 4) transportation planning and procedures, and 5) emergency response 

planning and procedures. 
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1.1 Background 

SECTION 1 

INTRODUCTION 
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Agent-contaminated secondary waste is generated as a result of chemical agent 

storage, disposal, and decommissioning operations. This waste must be disposed of in 

a safe and environmentally sound manner. The Army's chemical agent disposal 

facilities have systems that are capable of disposing of these wastes, but at very limited 

throughput rates. For that reason, the Army is pursuing off-site shipment of these 

wastes to a commercial treatment, storage and disposal facility (TSDF). 

In their Review of Chemical Agent Secondary Waste Disposal and Regulatory 

Requirements (National Research Council, 2007)~ the National Research Council (NRC) 

made the following recommendation to the Chemical Materials Agency (CMA) on the 

management of secondary waste: 

Recommendation 3-3. The committee encourages the CMA to continue the pursuit of 

off-site shipment and disposal of> 1 STL [short-term limit]1 secondary waste .... 

As part of CMA's continuing effort to handle secondary waste safely and 

effectively, offsite shipment has moved to the forefront for management of 

secondary waste. 

To ensure protection of the public during transport of hazardous materials, the TSDF 

and waste shipper are required to follow all applicable Department of Transportation 

regulations outlined in 49 CFR parts 1 00 to 185 (Federal Register, 2007). These 

regulations protect the public by specifying packaging, loading, and marking 

requirements for the waste, mandating requirements for vehicle maintenance and driver 

training, and dictating procedures to be used when transporting the waste. 

STL refers to an agent concentration measured in milligrams per cubic meter. 
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Transportation risk assessments (TRAs) have traditionally not been required for 

hazardous waste transport. This includes transport of wastes comparable to or more 

hazardous than the secondary wastes generated at the Army's chemical agent disposal 

facilities (e.g., chlorine transported in tanker trucks). Although a TRA is not required, 

the Army previously has completed TRAs to evaluate the risk due to postulated 

accidents during shipment of agent-contaminated secondary waste materials to an 

offsite TSDF. These TRAs have been prepared for shipment of greater than one vapor 

screening level (> 1 VSL2
) wastes, including VX-, GB-, and H-contaminated waste. The 

VSL levels for VX, GB, and Hare 0.00001 mg/m3
, 0.0001 mg/m3

, and 0.003 mg/m3
, 

respectively. For these previous TRAs, such as the Transportation Risk Assessment for 

Secondary Waste from the Newport Former Production Facility [FPF] (SAIC, 2007), the 

specific waste streams to be transported were characterized based on drum headspace 

monitoring data and/or generator knowledge. 

Rather than continuing to write TRAs tailored to specific sites and specific waste 

profiles, an effort to streamline the TRA process by completing a bounding TRA was 

proposed. The bounding TRA may be applied to secondary or closure waste leaving 

any chemical agent stockpile or non-stockpile site, thus creating continuity in the criteria 

applied to shipment of secondary waste. Creating a bounding TRA also complies with 

the following recent recommendation from the NRC: 

Recommendation 2-5. The Chemical Materials Agency should establish consistent and 

detailed criteria for conducting whatever transportation risk assessments are required to 

ensure accuracy and uniformity in the expression of results. 

The bounding TRA will be part of a package of information required prior to shipment of 

> 1 VSL agent-contaminated wastes to an offsite TSDF. Additional documentation 

(e.g., a Monitoring Plan and a Health and Safety Approach Document) will be included 

in the information package. Table 1-1 lists the various documents to be included and 

describes what each document will address. 

2 VSL usually references an agent concentration in the air above agent-contaminated material. Here, 
VSL and STL are equivalent in meaning. 
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The bounding TRA will determine the bounding conditions under which secondary 

waste or closure shipment can be completed with acceptable risk. The bounding 

conditions to be determined include 1) the maximum permissible agent concentrations 

and/or agent quantity per drum and 2) the maximum permissible number of shipments 

during the shipment operation. The bounding TRA can then be used as the basis for 

determining whether shipment of various wastes from a site to a TSDF will involve 

acceptable risk. It is recognized that there will be instances when assumptions made in 

the bounding TRA conflict with procedures or other protocols employed by the 

Table 1-1. Information Package Required for Off-Site Shipment 

Document Contents 

Waste Profile Description of waste to be shipped. Agent content based on 
headspace monitoring or generator knowledge. 

Monitoring Plans and SOPs Description of monitoring procedures employed. 

Waste Segregation and Packaging Description of how waste is segregated and packaged for 
SOPs shipment. 

Transportation Plans Description of packaging and containment of waste during 
transport, driver training, route and emergency response 
planning. 

Health and Safety Approach Description of the approach to ensuring protection of workers 
involved in loading, unloading, and shipment operations. 

Bounding Transportation Risk This document and any addendum required to address site-
Assessment and Site-Specific specific factors not covered in the Bounding TRA 
Addendum (if needed) 

generator of the waste. In these instances, a site-specific addendum to the TRA may 

be prepared to show that the waste still falls within the bounds of this TRA. 

Before discussing the methodology and technical approach to the bounding TRA, it is 

useful to review the types of waste to be shipped, how these wastes are packaged, and 

the procedures to be employed in the event of an accidental release during transport. 

This background information is provided in sections 2 and 3. The overall methodology 
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used in the TRA is then outlined in section 4, followed by a more detailed discussion of 

the analysis and results in sections 5 and 6. Section 7 then provides a brief discussion 

of how these results would be used by a site to obtain approval for a secondary waste 

shipment operation. 
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Waste items for shipment will vary from site to site. However, it is anticipated that the 

waste streams from each of the sites will be fairly similar in makeup. The waste 

streams addressed in this TRA include all porous and non-porous wastes except agent­

contaminated spent carbon filters or carbon filter media, which will be addressed in a 

separate TRA. The waste items will be dismantled and have no occluded spaces. 

Ultimately, the waste items that will be shipped offsite must comply with the 

requirements set forth by the TSDF that will receive the waste materials. 

Waste information profiles, describing each waste stream, will be prepared in 

compliance with United States Environmental Protection Agency (USEPA) and state 

permit requirements. All > 1 VSL wastes proposed for shipment to a TSDF must meet 

all established acceptance criteria of the facility and the site desiring to ship the waste. 

2.2 Waste Packaging 

Waste items will be placed into containers meeting Department of Transportation (DOT) 

packaging requirements. It is anticipated that most waste will be shipped in 

polyethylene drums, though the use of metal drums is not precluded. Polyethylene 

drums are preferred because they can be fed directly to the TSDF incinerator. Metal 

drums must have the lids loosened before they can be fed in order to prevent pressure 

excursions inside the incinerator. Loosening the lids provides an additional worker 

exposure hazard that is not present if polyethylene drums are used. In addition, the 

feed rate to the incinerator is much slower for metal drums compared to the 

polyethylene drums. 
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It is assumed that the container will be sealed with a lid. Waste items also may be 

placed in bags and/or into lined drums to provide additional containment; however, to be 

conservative in this analysis, the TRA does not give credit to use of bags or liners to 

contain waste materials inside the drum. The drum with a secured lid is the primary 

source of protection for the waste materials. 

2.3 Transport Truck Capacity 

Both 55-gallon and 95-gallon drums were assumed to be used for shipment of waste 

items. Based on trucks that have been used to ship waste in the past, one truck can 

accommodate 80 55-gallon drums or 51 95-gallon drums if stacked one high. Drums 

will be loaded onto pallets and the pallets placed in the transport truck. For the purpose 

of this TRA, it is assumed that the trucks will be loaded with one size drum on each 

pallet, with no stacking of the pallets. Stacking is not allowed in order to make 

inspection easier. It was also assumed in this TRA that only one agent type was 

present in each drum and on each shipment. Drums containing multi-agent wastes or 

shipments containing more than one agent type may be acceptable for shipment, but 

will be addressed on a site-specific basis. 
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In order to limit the potential for accidents resulting in human health or environmental 

impacts, several safety measures are to be taken during shipment of the waste. These 

measures include the following. 

Two drivers per vehicle with both drivers trained in Hazardous Waste 

Operations and Emergency Response (HAZWOPER) 

Multiple vehicle caravans 

Global positioning satellite (GPS) tracking of the vehicles 

Frequent contact with the vehicle dispatcher 

Emergency response teams available along the route for environmental 

remediation following the initial response by the driver teams and local 

emergency responders. 

A site-specific Health and Safety Approach document will be prepared that will describe 

these measures in greater detail. 

Drivers will participate in appropriate safety briefings before shipment. They will receive 

a copy of any applicable safety documents (e.g., safety plans, MSDS, etc.) before 

commencing transportation of the waste. 

The TSDF that is receiving the waste will have emergency response coordinators and 

response teams on standby throughout the transportation operation in the event of an 

emergency along the planned route. All TSDF personnel on standby will be specifically 

trained in emergency response procedures for the waste shipments, and will be 
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qualified as emergency responders per 29 CFR 1910.120 (HAZWOPER) (Federal 

Register, 1989). Emergency response teams will be capable of responding to and 

mitigating any accident along the route within two hours. 

The trucks that transport the waste will use a driver team and "visual" caravan 3 

approach to such shipments. The use of a visual caravan along a pre-approved route 

adds an additional level of safety and security. The drivers will be in routine contact 

with each other, their dispatch, and the appropriate authorities from the TSDF. 

Should an accident occur while material is being shipped, drivers are instructed to 

communicate immediately with 911, their dispatch, and emergency response 

coordinators from the TSDF, and to establish an initial isolation zone at a minimum of 

25 meters from the accident site. The TSDF will be prepared to provide on-site 

emergency responders, with additional assistance available via telephone. 

The TSDF will make preparations to mobilize emergency response teams to complete 

all necessary cleanup activities. Local responders will be instructed to: 

Provide immediate medical aid to persons who may have been injured. 

Establish isolation distances around the incident scene in accordance with 

the DOT Emergency Response Guidebook recommendations for 

placarded shipments and the emergency response instructions that the 

drivers of the trucks provide. 

Transport personnel will assist the on-scene Incident Commander (IC) in establishing 

site isolation and control zones. The IC is typically an official from the jurisdiction 

having authority over the event (e.g., local hazardous material unit chief). First 

responders will establish a secondary boundary at a minimum of 50 meters from the 

accident site. They will evacuate this area and take actions to terminate the agent 

3 In a "visual" caravan, each team of drivers maintains line-of-sight visual contact with other trucks in the 
caravan. 
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vapor release. Site control zones will be demarcated using barricades, barriers or 

hazard tape. All spilled waste material will be collected for appropriate disposition. The 

decontamination process will be managed by the IC in concert with local and state 

environmental offices should there be any environmental impacts associated with the 

response. 
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The general methodology used in the bounding TRA relies on the traditionally-accepted 

Army risk management approach. The methodology is similar to that used in the 

Newport FPF TRA (SAIC, 2007), but has been modified to meet the specific needs of 

the bounding TRA. 

Historically, Department of the Army Pamphlet (DA PAM) 385-61 has been the basis for 

Army risk management program for chemical agent-related hazards (DA, 2002). 

Appendix F of DA PAM 385-61 provides an overview of the Army strategy for a risk 

management program. It states in part: 

Risk assessment, as a part of risk management, provides a useful tool for estimating the 

effectiveness of existing and proposed safeguards against chemical agent mishaps. The 

potential for and consequences of mishaps must be carefully analyzed. The risk 

assessment must consider not only the traditional MCEs [Maximum Credible Events] and 

resulting consequences, but also the probabilities and consequences of any realistic 

accident scenario that could present a risk to worker, the environment or the public. 

DA PAM 385-61 has recently been replaced by a more generally applicable document, 

DA PAM 385-30, entitled Mishap Risk Management (DA, 2007). DA PAM 385-30 

outlines a risk management approach that is consistent with that outlined in DA PAM 

385-61. 

As outlined in DA PAM 385-30, the risk assessment is used to establish priorities for 

corrective action and resolution of identified hazards. Consistent with these objectives, 

the bounding TRA evaluated the risk of the potential accident and release scenarios 

based on the combination of hazard probability and severity. 
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Figure 4-1 provides the Department of the Army model for risk acceptance according to 

DA PAM 385-30. Risk categories range from Low to Extremely High. Low risks are 

generally considered to be acceptable without mitigation, whereas higher risk categories 

generally require mitigation. The decision on whether or not to mitigate or accept 

specific hazards is left to the discretion of Army authorities. 

Hazard 
Severity 

I · Catastrophic 

II - Critical 

Ill- Marginal 

IV - Negligible 

Hazard Probability 

Figure 4-1. Qualitative Risk Evaluation Matrix per DA PAM 385-30 

The probabilities and severities in the matrix above may be categorized using schemes 

provided in DA PAM 385-30 and Army Regulation, AR 385-61 (DA, 2001 ). These 

categorization schemes are shown in tables 4-1 and 4-2, respectively. In the bounding 

TRA, a set of accidents was selected and evaluated to determine the risk level for each 

accident scenario. 

In the bounding TRA, it is assumed that only Low risk is allowable because Low risk 

hazards are generally deemed acceptable without mitigation. As shown in figure 4-1, if 

the hazard severity is Negligible, Low risk is achieved with hazard probabilities ranging 

from Likely to Unlikely. If, however, the hazard severity is Marginal, Low risk is 

achieved only if the hazard probability is Seldom or Unlikely. Based on accident 

frequencies presented later in this document, it is not expected that frequencies will be 
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Probable or 
Likely 

Occasional 

Seldom or 
Remote 
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Improbable 
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Table 4-1. Probability Categories per DA PAM 385-30 

Level Single Item or Activity 

A Likely to occur often in the life of an item, with a probability of occurrence 
greater than 1 o-1 in that life. 

B Will occur several times in the life of an item, with a probability of 
occurrence less than 1 o-1 but greater than 1 o-2 [1 time/1 00 opportunities] 
in that life. 

c Likely to occur some time in the life of an item
3 

with a probability of 
occurrence less than 1 o-2 but greater than 1 o- [1 time/1 ,000 
opportunities] in that life. 

D Unlikely but possible to occur in the life of an item, with a probability of 
occurrence less than 1 o-3 but greater than 1 o-6 

[1 time/1 ,000,000 opportunities] in that life. 

E So unlikely, it can be assumed occurrence may not be experienced, with 
a probability of occurrence less than 1 o-6 in that life. 

Table 4-2. Hazard Severity Descriptions in AR 385-61 and DA PAM 385-30 

Hazard 
Severity 

Catastrophic 

Critical 

Marginal/ 
Moderate 

Negligible 

Notes: 

AEL = 

Level Description 

I AR 385-61: Fatality or injury resulting in permanent total disability; 
agent release in which the 1% lethality extends beyond the installation 
boundary. 
DA PAM 385-30: One or more deaths or permanent total disabilities. 

II AR 385-61: Serious or partially disabling injury; agent release in which 
the 1% lethality extends outside the limited area but within the 
installation boundary or, agent concentrations outside the limited area 
but within the installation boundary that exceed the AEL. 
DA PAM 385-30: One or more permanent partial disabilities or 
temporary total disability resulting in more than 3 months lost time. 

Ill AR 385-61: Minor injury; agent release in which the 1% lethality does 
not extend beyond the limited area, or agent release above the worker 
AEL outside of engineering controls that does not extend beyond the 
limited area. 
DA PAM 385-30: One or more injuries or illnesses resulting in less 
than 3 months lost time. 

IV AR 385-61: Agent release within engineering controls or agent release 
beyond engineering controls but not exceeding the AEL. 
DA PAM 385-30: One or more injuries or illnesses requiring first aid or 
medical treatment. 

airborne exposure limit (As used in AR 385-61, the AEL is the 8-hr worker population limit 
for unmasked workers.) 

4-3 



Bounding TRA 
September 2008 

below 1 o-6 per year, so hazard probabilities of Unlikely are not anticipated. For that 

reason, a hazard severity of Critical is not likely to be acceptable. 

Because the bounding TRA seeks to determine the bounding waste characteristics that 

can be shipped with acceptable (Low) risk, it is necessary to more clearly define what 

constitutes a hazard with Negligible or Marginal severity. Although Critical hazards are 

not likely to be acceptable, it is worthwhile to define Critical hazards as a basis for 

comparison to hazards that are deemed acceptable. 

4.2 Hazard Definition 

The approach outlined below defines hazard severity based on two response zones: 

1) the initial isolation zone and 2) the secondary control zone. In the event of an 

accident, personnel involved in the convoy will isolate and evacuate the area within 25 

meters of the site, as recommended by the Emergency Response Guidebook (ERG 

2008). In the TRA, it was assumed this could be accomplished within 30 minutes of the 

accident. It was also assumed that the secondary control zone will be established at a 

minimum of 50 meters from the accident site and that it may take up to 2 hours for first 

responders to arrive at the accident scene, evacuate the secondary zone, and terminate 

the vapor release. It should be noted that the Emergency Response Guidebook 

specifies that emergency responders should consider evacuation out to at least 1 00 

meters depending on the hazardous material involved. Assuming a secondary control 

zone of only 50 meters results in a higher calculated exposure to a hypothetical 

individual at the secondary control zone boundary, and is therefore is conservative. 

The hazard is characterized in terms of hazard distances. The hazard distances are the 

distances necessary for the agent concentration to fall below specific concentration 

levels. The concentration levels used in the bounding TRA are based on established 

Acute Exposure Guideline Levels (AEGLs) for the chemical agents. For example, the 

30-minute AEGL-1 hazard distance is the distance required for the agent concentration 

to fall below the 30-minute AEGL-1 concentration. Hazard distances are calculated 
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using a plume dispersion model, specifically, the Army-sponsored D2PC software 

(Whitacre, 1987). 

Table 4-3 presents a set of hazard severity definitions that provide the same acceptable 

exposure levels both inside and outside the initial isolation zone, the only difference 

being the duration of the exposure in these two areas. The hazard severity definitions 

reference AEGL-1, -2, and -3 concentrations for 2-hour and 30-minute exposures. 

Exposures at greater than the AEGL-3 concentration could lead to life-threatening 

effects or death for susceptible receptors. Exposures at greater than the AEGL-2 

Table 4-3. Hazard Severity Definitions Used in the Bounding TRA 

Hazard 
Severity Level Proposed Definition and Rationale 

Negligible IV 2-hr AEGL-1 hazard distance <distance to nearest member of the public 
30-min AEGL-1 hazard distance < distance to boundary of the initial 
isolation zone 
Rationale: 
a. Ensuring that the 2-hr AEGL-1 hazard distance does not reach the 
nearest member of the public ensures that there are negligible health 
effects. 
b. Ensuring that the 30-min AEGL-1 hazard distance does not extend 
beyond the initial isolation zone would likely ensure negligible health 
effects for bystanders. 

Marginal Ill 2-hr AEGL-2 hazard distance < distance to nearest member of the public 
30-min AEGL-2 hazard distance < distance to boundary of the initial 
isolation zone 
Rationale: 
a. Ensuring that the 2-hr AEGL-2 concentration does not reach the 
nearest member of the public ensures that injuries are minor. 
b. Ensuring that 30-min AEGL-2 hazard distance does not extend beyond 
the initial isolation zone would likely ensure only minor injuries for 
bystanders. 

Critical II 2-hr AEGL-3 hazard distance < distance to nearest member of the public 
30-min AEGL-3 hazard distance < distance to boundary of the initial 
isolation zone 
Rationale: 
a. Ensuring that the 2-hr AEGL-3 concentration does not reach the 
nearest member of the public ensures that injuries are not fatal, although 
they may be serious. 
b. Ensuring that the 30-min AEGL-3 hazard distance does not extend 
beyond the initial isolation zone would likely ensure that injuries are not 
fatal, although they may be serious. 
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concentration, but less than the AEGL-3 concentration, could result in long-lasting and 

irreversible health effects. Exposures at greater than the AEGL-1 concentration, but 

less than the AEGL-2 concentration, could result in non-disabling and reversible health 

effects. The 30-minute AEGL concentrations (NRC, 2003) are presented in table 4-4 for 

each agent type. Since 2-hour AEGL concentrations are not available, the existing 

values were interpolated to obtain the 2-hour values presented in table 4-4. This 

interpolation is discussed in Appendix C. 

Table 4-4. AEGL Concentrations 

AEGL-1 AEGL-2 AEGL-3 
Agent 

30-minute 

vx 0.00033 mg/m3 0.0042 mg/m3 0.015 mg/m3 

GB 0.0040 mg/m3 0.050 mg/m3 0.19 mg/m3 

H 0.13 mg/m3 0.20 mg/m3 2.7 mg/m3 

2-houra 

vx 0.00013 mg/m3 0.0019 mg/m3 0.0070 mg/m3 

GB 0.0019 mg/m3 0.023 mg/m3 0.094 mg/m3 

H 0.033 mg/m3 0.051 mg/m3 1.07 mg/m3 

Notes: 

a Derived values. See discussion in Appendix C. 

milligrams per cubic meter 

4.3 Technical Approach 

A brief discussion of the methodology for this TRA was presented in the previous 

section. This section describes the specific steps taken to complete this assessment 

and identifies key assumptions made in the analysis. A more detailed discussion of the 

analysis approach is provided in sections 5 and 6. 

4.3.1 Steps for Determining Bounding Conditions. The following steps were 

completed to determine the bounding conditions for shipment. 
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• Determine the hazard probability by estimating the truck accident 

probability using available data for hazardous material transportation 

accidents. 

• Based on the hazard probability, determine the corresponding hazard 

severity that would result in Low risk. 

• Develop a set of bounding transportation accident scenarios to be 

assessed. 

• Characterize the hazard distances for these accident scenarios using the 

Army's atmospheric dispersion model, D2PC. 

• Iteratively determine the maximum agent concentration and/or agent mass 

in the waste that could be transported while remaining within the hazard 

severity constraints. 

• Determine the maximum number of shipments that could be completed 

while ensuring Low total risk. 

4.3.2 Assumptions. Several assumptions were made in support of this assessment. 

These assumptions were developed based on consideration of the chemical, physical, 

and toxicological properties of the waste and how it would be shipped. The following 

are considered the key assumptions for this analysis: 

• There is no neat agent present in the drums of secondary waste. Any 

chemical agent present is in a diluted form. 

• Although precautions have been taken to ensure that there are no free 

liquids in the drums (for example, the use of absorbents and spill pads), it 

is conservatively assumed in the TRA that liquid is present on the surface 
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of all waste materials. The liquid is assumed to coat the surface of the 

packaged waste materials with a thin film. The liquid film is assumed to 

evaporate from the surface of the solid waste items. In reality, the agent 

contaminated liquid is absorbed/adsorbed into the waste materials, limiting 

the rate at which vapor would be released to the atmosphere. 

• It has been assumed that waste drum pallets will be loaded into an 

enclosed box type trailer for shipment. The rear of the trailer box will be 

closed and the doors secured during transport. The trailer will be climate 

controlled with an interior temperature at 70°F or lower. 

4.3.3 Accident Scenarios Assessed. Two bounding accident scenarios were 

assessed in this TRA: a bounding evaporative release scenario and a bounding fire 

scenario. 

• The bounding evaporative release scenario is one in which 50 percent of 

the drums have been breached and have dispersed their contents. This 

scenario would require an extremely violent crash and was therefore 

considered to be conservative. As will be shown in section 5, the 

probability that this large a fraction of the drums is involved in the release 

is very small. In addition, it is extremely unlikely that the drums would be 

breached and disperse their contents in the manner assumed. 

• The bounding fire scenario is one in which all of the drums are involved in 

the fire. Involving all of the drums in the fire bounds the potential release. 
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The mode of transport to be utilized for shipment of the waste will be in compliance with 

TSDF handling standards and will be provided by a commercially licensed DOT 

hazardous material (HAZMAT) waste hauler. In accordance with DOT requirements, all 

vehicles (tractors and trailers) to be used for waste transport must be thoroughly 

evaluated for road worthiness and safety prior to transport. Drivers are also required to 

prepare a Daily Vehicle Inspection Report at the end of each workday. In addition, 

maintenance logs must be maintained current and any recent major repairs and 

preventative maintenance on transport vehicles must be documented by the transporter 

and available for review prior to transport. 

It has been assumed for the purposes of this analysis that the trailer will be an enclosed 

semi-tractor trailer with rear doors that are closed and secured during transport. If the 

trailer box is longer than the number of pallets loaded, the load will be positioned and 

secured to prevent shifting during transit. The transport convoy will be subjected to 

routine inspection for regulatory compliance by the hauler. All DOT transport rules and 

regulations will apply, including rest periods and daily driver road limits. 

5.2 Waste Transportation Routing 

It is anticipated that transportation routes will be chosen to avoid major population 

centers to the extent practicable, although still primarily using public highways or 

interstates. The convoy will be expected to comply with all DOT and state regulations 

for transport. In addition, the generator of the waste, shipper, and the TSDF will work 

together to select a shipment route that ensures adequate emergency response 

capabilities. 
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The bounding TRA investigated truck accident scenarios that could cause potential 

release of agent from the waste drums. Accidents with and without fire were considered 

because the fire could significantly affect the magnitude and duration of the release. 

The following sections discuss how accident probabilities were determined for a truck 

accident resulting in an agent release. 

5.4 Truck Accident Probability Estimation 

A baseline probability for truck accidents was obtained from a Battelle study of 

hazardous material truck shipments (Battelle, 2001 ). The data from this study was 

collected from the Hazardous Materials Information System (HMIS), supplemented by 

the Motor Carrier Management Information System (MCMIS) accident database, as well 

as Commodity Flow Survey (CFS) data from the U.S. Department of Commerce, the 

Federal Highway Administration's (FHWA) Highway Statistics, and the Research and 

Special Program Administration's (RSPA) Office of Hazardous Materials Safety 1998 

study on Hazardous Materials Shipments. 

The accident rate from the Battelle study that was determined to be most applicable to 

this waste transport study was the accident rate of 2.29 x 1 o-7 accidents per mile 

applicable during transport of Class 6 materials. Class 6 materials include toxic 

materials and infectious substances and were, therefore, considered relevant to the 

potentially chemical agent-containing wastes to be transported. 

As a comparison, data were obtained on the accident rate associated with shipments of 

radioactive waste to the Waste Isolation Pilot Plant (WIPP) from the various national 

laboratories and other facilities that generated the waste. WIPP shipments are closely 

monitored via a tracking system called TRANSCOM and could, therefore, be considered 

reflective of the type of shipment monitoring and safety precautions implemented during 

waste transport. Based on the WIPP accident data shown in table 5-1, an accident rate 

of 2.59 x 1 o-7 accidents per mile was calculated. This value is very close to the accident 
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Table 5-1. Waste Isolation Pilot Plant Shipment Data 

(reference: http://www.wipp.energy.gov/shipments.htm ) 

Site Shipmentsa Miles 

Argonne National Laboratory 14 23,453 

Hanford Site 402 726,816 

Idaho National Laboratory 2,820 3,924,048 

Lawrence Livermore National Laboratory 18 24,804 

Los Alamos National Laboratory 388 132,696 

Nevada Test Site 48 57,312 

Rocky Flats Environmental Technology Site 2,045 1,446,444 

Savannah River Site 899 1,384,460 

Total to WIPP 6,634 7,720,033 

Total Vehicle Accidents = 2 

Accident rate per mile= 2.59 x 10·7 accidents per mile 

Notes: 

a As of April 21 , 2008 

WIPP = Waste Isolation Pilot Plant 

rate of 2.29 x 1 o-7 estimated from the Battelle study. This indicates that the TRA data 

are consistent with accident experience for closely tracked hazardous waste shipments. 

Data were also obtained from Tri-State Motor Transit Company, a trucking company 

used in several previous Army secondary waste shipments. Tri-State reported one 

accident in 4,032,486 miles of escorted hazardous waste shipments. This is equivalent 

to an accident rate of 2.48 x 1 o·7. This value is very close to the value reported in the 

Battelle study. Because the Battelle value is based on a much larger data sample, it will 

be used in the bounding TRA. 

As discussed previously, waste transport will involve significant safety precautions 

beyond those of a general shipment and even beyond those of many Class 6 HAZMAT 

shipments. For example, it is planned that shipments will occur in convoys that will 

5-3 



Bounding TRA 
September 2008 

travel at posted speeds, with dual drivers per truck, and with "hot button" emergency 

notification4 available in case of an unsafe condition. 

The DOT's National Highway Transportation Safety Administration (NHTSA) and the 

Federal Motor Carrier Safety Administration (FMCSA) funded a Large Truck Crash 

Causation Study or L TCCS (DOT, 2005) that looked into various causal factors for large 

truck accidents. This study was thorough in its evaluation of historical truck accidents 

and evaluated the driver and environmental factors contributing to large truck crashes. 

The use of multiple-truck convoys with two drivers in each truck is expected to reduce or 

eliminate some of these causal factors, which would reduce the overall accident rate. 

However, because it is not possible to determine what fraction of the Class 6, WIPP, or 

Tri-State shipments used these precautions, it is not possible to determine the 

appropriate accident rate reduction. Consequently, no accident rate reduction was 

applied in the TRA model. 

Accidents during hazardous waste transport do not always involve a hazardous material 

release to the environment. Since the TRA is concerned only with accidents in which a 

release occurs, it was necessary to determine the probability of a release given that an 

accident occurs. The Battelle study (Battelle, 2001) indicated that a release occurs in 

30 percent of the transportation accidents. This value is considerably greater than the 

15 percent probability estimated by Harwood and Russell (1990) based on DOT data 

from 1984 and 1985. 

In addition, data from Tri-State indicate that there were no hazardous material releases 

in over 16.6 million miles of hazardous waste transport in drums similar to what will be 

used for the Army's secondary waste. Common statistical techniques can be used to 

estimate a release probability based on this data even though no releases have 

occurred. Bailey recommends using the following equation to estimate the probability 

(Bailey, 1997): 

4 Activation of the "hot button" immediately notifies the transporter's central dispatch that there is an 
emergency. 
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(5-1) 

where n is the number of trials without an observed occurrence (i.e., the total shipment 

miles). Welker and Lipow recommend the following equation (Welker and Lipow, 1974): 

p = 1/3 (5-2) 
n 

Accident release rates calculated using these two equations are 4.1 x 1 o-8 per mile 

(from equation 5-1) and 2.0 x 1 o-8 (equation 5-2). Given the assumed accident rate of 

2.29 x 1 o-7 per mile, these values would correspond to release probabilities of 0.179 

and 0.087, respectively. 

In keeping with the conservative approach taken throughout the rest of the analysis, a 

conservative release probability of 0.30 from the Battelle study is used in the bounding 

TRA. 

A baseline accident release rate was determined by taking the original Battelle accident 

rate of 2.29 x 1 o-7 and then multiplying by the probability of a release as a result of the 

accident (0.30). The resulting accident release rate was 6.87 x 1 o-8 releases per mile. 

Next, the probabilities of the two bounding accident scenarios were estimated. 

The bounding evaporative release scenario is one in which 50 percent of the drums on 

the truck are breached and release their contents. Such an accident would require a 

very violent collision and is therefore expected to be rare. A national transportation risk 

assessment performed by Argonne National Laboratory (ANL) included a review of 

historical accident data to determine the fraction of the transported hazardous material 

likely be involved in the release (Brown, 2000). The ANL study showed that, in those 

accidents in which a release occurred during shipment of polyethylene drums, there 

was a 50 percent chance that the release involved fewer than 5 percent of the drums 

and only a 1 0 percent chance that the release involved 50 percent or more of the 

drums. For metal drums, there was a 50 percent chance that the release involved fewer 

5-5 



Bounding TRA 
September 2008 

than 8 percent of the drums and only a 17 percent chance that the release involved 50 

percent or more of the drums. For the bounding TRA, it is conservatively assumed that 

50 percent of the drums are involved in the release 50 percent of the time. The 

calculated probability of the large evaporative release scenario is shown in table 5-2. 

Probabilities are calculated per mile and per shipment, where the latter are calculated 

assuming a 2,000 mile transport distance. 

Table 5-2. Truck Shipment Accident Data Estimates 

Truck Accident 
Probability 
(per mile or 

Basis for Probability shipment) 

Accidents per mile [from Battelle study data; HAZMAT transporters of Class 6 2.29 X 10·? 
materials (poisons)] 

Hazmat releases per mile (Multiply by 30% - maximum release probability from the 6.87 X 10"8 

Battelle study) 

Large evaporative hazmat releases per mile (Multiply non-fire release probabilitya 3.14 X 10"8 

by 50% - conservative estimate of the probability that 50% of the drums are 
involved) 

Fire releases per mile (Multiply by 8.5% - maximum probability from Battelle study) 5.84 X 10"9 

Example Accident Release Probability per Shipment 

Miles per shipment 2,000 

Accidental release probability per shipment 1.37 X 10-4 

Large evaporative release probability (per shipment) 6.29 X 10"5 

Accidental release involving fire (per shipment) 1.17 X 10"5 

Notes: 

a The non-fire release probability is the hazmat release probability minus the fire release probability. 

HAZMAT = hazardous material 

A small percentage of truck accidents result in a fire. A fire that spreads to the waste 

drums could cause a release of agent vapor that would have adverse health 

consequences. For that reason it is important to consider fire scenarios separately. 
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The 2001 Battelle study reports that a fire occurs in approximately 8.5 percent of all 

accidents in which a release occurs during transport of hazardous materials. This fire 

probability is multiplied by the overall accident release rate to determine the rate of 

accidents involving fire. The resulting probabilities per mile and per 2,000-mile 

shipment are shown in table 5-2. 

The accident rates discussed previously are per shipment. In order to determine the 

total probability of an accidental release during waste transport from a given site or 

facility, it is necessary to multiply the total number of planned shipments from that 

site/facility. For example, if a given site has 100 waste shipments and is transporting 

waste 2,000 miles to a TSDF, the total probability of the large evaporative release 

scenario would be approximately 0.006. This would place the total probability for this 

accident scenario in the Occasional range based on the definitions in table 4-1. Under 

these conditions, an overall risk level of Low could only be achieved if the hazard 

severity is Negligible. Similarly, if 100 total shipments are assumed, the total probability 

for a truck accident with fire would be approximately 0.0012, which would again place 

the total probability in the Occasional range so only a hazard with Negligible severity 

would result in an overall risk level of Low. 

The tables below illustrate the acceptable number of shipments that can be made based 

on maintaining an overall risk category of Low. Table 5-3 displays the transportation 

options for 55-gallon drums, assuming that 80 drums can be transported in each truck. 

Table 5-4 shows the transportation options for 95-gallon drums, assuming that 

51 drums can be transported in each truck. 

Tables 5-3 and 5-4 show a range of shipment limits based on the hazard severity and 

shipping distance. For example, a site may ship up to 71,520 55-gallon drums 

(assuming 80 per truck) over a total of 894 3,000-mile shipments when the hazard 

severity for those drums is Negligible. However, if the hazard severity for the drums is 

Marginal, only 640 drums and 8 shipments would be allowed. Therefore, these tables 

should be used in conjunction with the hazard severity tables shown in section 6 when 

determining shipment limits. 
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Table 5-3. Shipping Criteria for 55-gallon Drums 

Shipping Severity Total Number of 
Total Number of 

Hazard Drums for Distance Category Shipments Shipment Probability 

Negligible 894 71,5202 Likely 

Negligible 89 7,120 Occasional 
3,000 miles 

Negligible 8 640 Seldom 

Marginal 8 640 Seldom 

Negligible 1,341 107,280 Likely 

Negligible 134 10,720 Occasional 
2,000 miles 

Negligible 13 1,040 Seldom 

Marginal 13 1,040 Seldom 

Negligible 2,683 214,640 Likely 

Negligible 268 21,440 Occasional 
1,000 miles 

Negligible 26 2,080 Seldom 

Marginal 26 2,080 Seldom 

Negligible 5,366 429,280 Likely 

Negligible 536 42,880 Occasional 
500 miles 

Negligible 53 4,240 Seldom 

Marginal 53 4,240 Seldom 

Notes: 
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Overall Risk 
Category 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

a Values in this column are calculated by dividing the upper bound probability for the probability category 
(e.g., 0.1 for the Likely category) by the sum of the per shipment probabilities for a large evaporative 
release and a fire release (per shipment probabilities calculated as in table 5-2). 
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Table 5-4. Shipping Criteria for 95-gallon Drums 

Shipping Severity Total Number of 
Total Number of 

Hazard Drums for 
Distance Category Shipments Shipment Probability 

Negligible 894 45,594 Likely 

Negligible 89 4,539 Occasional 
3,000 miles 

Negligible 8 408 Seldom 

Marginal 8 408 Seldom 

Negligible 1,341 68,391 Likely 

Negligible 134 6,834 Occasional 
2,000 miles 

Negligible 13 663 Seldom 

Marginal 13 663 Seldom 

Negligible 2,683 136,833 Likely 

Negligible 268 13,668 Occasional 
1,000 miles 

Negligible 26 1,326 Seldom 

Marginal 26 1,326 Seldom 

Negligible 5,366 273,666 Likely 

Negligible 536 27,336 Occasional 
500 miles 

Negligible 53 2,703 Seldom 

Marginal 53 2,703 Seldom 
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Overall Risk 
Category 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 
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SECTION 6 

HAZARD ASSESSMENT 
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Any release of agent-contaminated material during transport could result in a release of 

agent vapor to the atmosphere. Exposure of unprotected people, that is, the general 

public, to any accidental release would be dependent upon the nature of the accident, 

the amount of material exposed to the atmosphere, atmospheric or meteorological 

conditions, the distance to local population centers, and response time by local 

response agencies. 

Previous TRAs [e.g., the Newport FPF TRA (SAIC, 2007)] have evaluated a range of 

potential evaporative release scenarios from the breach of one drum with no dispersal 

of its contents to the breach of half of the drums on the shipment with dispersal of their 

contents. These release scenarios were selected to illustrate the range of potential 

hazards. 

In this bounding TRA, only the accident scenarios resulting in the greatest downwind 

hazard are modeled. Therefore, for the evaporative release scenario, an accident 

involving breach of 50 percent of the drums followed by dispersal of their contents was 

selected for analysis. Such a large release could occur only in an extremely violent 

accident and is therefore very unlikely. It is conservatively assumed in this TRA that the 

bounding evaporative release occurs in half of the accidents not involving a fire. 

Similarly, the bounding fire release scenario was assumed to be a fire that involved all 

of the drums on the truck. Because 100 percent of the drums are involved in the fire, 

this scenario bounds the amount of agent that could be released during the accident. 
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6.1 Release of Agent Due to Evaporation 

Bounding TRA 
September 2008 

All drums will be shipped in an enclosed trailer. While the trailer will not be air tight, it 

will be sufficiently sealed to prevent free exchange of its atmosphere with the outside 

air. For the bounding evaporative release scenario to occur, the following would be 

required: 

The trailer box would have to be breached. Without breaching the trailer, 

there would be no pathway for release to the environment. 

The accident would have to be sufficiently violent to cause half of the 

drums to be breached, dispersing their contents and exposing the agent­

contaminated contents to the outside air. 

If the contents of the drums are dispersed, the exposed surface area could be 

substantial. The air flow across these contents would be at the local wind velocity and 

the agent vapor would freely evaporate from the surface. 

The bounding evaporative release scenario is one in which 50 percent of the drums on 

a truck are breached but no fire occurs. Agent is released from the drums as an initial 

puff of vapor from the drum heads pace followed by an evaporative release. The 

evaporative release is assumed to occur for two hours, at which time emergency 

responders are able to terminate the release. 

6.2 Release of Agent During a Fire 

If a fire occurs, all of the containers in the truck are assumed to be involved in the fire. 

Agent in containers engulfed by the fire is likely to be consumed by the fire since the 

agent itself is combustible. Depending on the availability of oxygen to feed the fire, the 

fraction of agent consumed could exceed 90 percent (SAIC, 2002). Drums that are not 

engulfed in the fire may release a portion of their contents by evaporation and, 
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depending on the location of the drum relative to the fire, the evaporated agent may 

escape the fire without being consumed. 

In this TRA, it was assumed that 50 percent of the drums are engulfed by the fire and 

that 90 percent of the agent in these drums is destroyed by the fire. For the remaining 

50 percent of the drums (those not engulfed by the fire), it is assumed that only half of 

the agent is destroyed by the fire. The net agent result from these two assumptions is 

that 30 percent of the agent is released during the fire. 

A 30 percent release fraction is conservative relative to the values typically used in the 

analysis of fires at chemical warehouses or storage facilities. For example, in the 

Safety Report Assessment Guide: Chemical Warehouses published by the United 

Kingdom Health and Safety Executive (HSE, 2002) [the British equivalent of the U.S. 

Environmental Protection Agency (USEPA), Occupational Safety and Health 

Administration (OSHA) and the National Institute for Occupational Safety and Health 

(NIOSH)] a 10 percent release fraction for toxic organic compounds is recommended as 

a conservative value for well-ventilated chemical warehouse fires. The HSE report 

notes that larger release fractions of around 30 percent can occur for under-ventilated 

fires (e.g., fires inside buildings with restricted air flow). Because truck fires occur 

outdoors rather than inside a building, air flow should be sufficient to ensure a well­

ventilated condition; thus a release fraction of 10 percent could be justified. However, to 

maintain a high level of conservatism in the analysis, a 30 percent release fraction is 

assumed in the analysis. 

The agent is released over the duration of the fire, which is assumed to be 30 minutes. 

A 30-minute fire duration was selected because it is commonly used in the analysis of 

fires during hazardous material transport [see for example, Code of Federal Regulations 

(CFR), 10 CFR 71.73 (Federal Register, 2004)]. 
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6.3 Calculation of the Bounding Puff and Evaporative Release 

The releases of agent vapor during the puff and subsequent evaporation were 

determined and downwind hazard due to exposure to these releases was then 

evaluated. The next two sections discuss the puff and evaporative release calculations. 

6.3.1 Puff Release Calculation. The puff release was calculated assuming that the 

entire interior volume of the drum is filled with vapor at the drum headspace 

concentration. This assumption is conservative because the volume occupied by the 

waste is neglected. The agent vapor in the head space of 50 percent of the drums is 

assumed to be released over one minute. 

6.3.2 Evaporative Release Calculation. If the level of agent-contamination in the 

waste is characterized based on a headspace concentration, then the agent 

concentration in the liquid waste5 can be determined based on the headspace 

concentration using the following form of Raoult's Law: 

(6-1) 

where 

5 

Xa 

R 

T 

= 

= 

= 

= 

= 

MWa = 

the mole fraction of agent in the liquid (moles agent/mole liquid) 

the headspace concentration (milligrams [mg] agent/cubic meter 

[m3
] headspace) 

the vapor pressure of pure agent at temperature T (atmosphere 

[atm]) 

the Universal Gas Constant (8.2056 X 1 o-5 atm-m3/mole K) 

the temperature of the waste when the head space sample is taken 

(K), assumed to be 298 K 

the molecular weight of agent (grams [g] agent/mole agent). 

Here, liquid waste refers to any agent-containing liquid or liquid absorbed into other materials such as 
spill pads or PPE. There are no free liquids in the drum. ' 

6-4 



Bounding TRA 
September 2008 

Henry's Law may be used when organic compounds are present in aqueous solutions, 

particularly when the organic compound is present at low concentrations. Henry's Law 

accounts for the solubility of the agent in the aqueous solution and the relative tendency 

of the compound to partition between the headspace and the aqueous liquid. The 

following form of the Henry's law equation is analogous to equation 6-1: 

X = 10-6 CH RT MWsoln 

a H MWa Psoln 
(6-2) 

where His the agent-specific Henry's law constant (atmosphere [atm]-m3 liquid/mole 

agent), MWsoln is the molecular weight of the solution (g liquid/mole liquid) 

(approximately 18 g/mole), and Psoln is the density of the solution (kilograms [kg] 

liquid/m3 liquid) (approximately 1,000 kg/m3
), and all other terms are as defined above. 

Analyses performed using Raoult's and Henry's Laws showed that both give 

approximately the same release by evaporation, but that Raoult's Law gives a 

significantly higher agent concentration in the liquid. This higher liquid concentration 

results in a greater release due to fire. For that reason, Raoult's Law was used to 

calculate the evaporative release from the waste. 

In equation 6-1, the vapor pressure of pure agent, Pv. is calculated using the Antoine 

equation, which has the following form: 

10 A+( T -27: 15+C) 
p =------

v 760 

where A, B, and Care the agent-specific Antoine coefficients and the number in the 

denominator is a conversion factor representing 760 mm Hg per atmosphere. The 

Antoine coefficients used in the analysis are shown in table 6-1. 
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Table 6-1. Antoine Coefficients for the Chemical Agents 

Antoine Coefficient A Antoine Coefficient B Antoine Coefficient C 

8.1761 -2673.04 212.99 

8.5797 -2348.32 261.9 

7.4709 -1935.47 204.2 

a Values derived from Buchanan, et al., 1999. 
b Values taken from Penski, 1994. 
c Values taken from DDESB, 1980. 

Based on discussions with representatives from the stockpile sites, it was assumed that 

there is as much as 0.5 liter of liquid in a drum. The same liquid amount was assumed 

for both 55-gallon and 95-gallon drums. Although the liquid is assumed to be fully 

absorbed onto the materials within the drums (in other words, there would be no free 

liquids in the drum), it was conservatively assumed in the TRA that the liquid would 

evaporate at the same rate as a free liquid. 

The mole fraction of agent in the waste drum is converted to a mass fraction to 

determine the total agent mass in the drum. This is accomplished using equation 6-4 

below, 

where 

Wa = 

X a = 

MWa = 

MWnq = 

(6-4) 

the mass fraction of agent in the liquid (gram of agent per gram of 

liquid) 

the mole fraction of agent in the solution (moles of agent per moles 

of liquid) 

molecular weight of agent (grams of agent per mole of agent) 

molecular weight of liquid, assumed to be water (grams of liquid per 

mole of liquid). 
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The mass fraction is then used to determine the mass of agent in each drum, by 

multiplying by the total volume of liquid available, as shown in equation 6-5, 

where 

= 
Wa = 

= 

= 

(6-5) 

the mass of agent (g) 

the mass fraction of agent in the liquid (gram of agent per gram of 

liquid) 

volume of liquid (liters [L]) 

density of liquid (grams per milliliter [g/ml]). 

Evaporative release of chemical agent vapor from an outside spill can be calculated 

using the following equation (Rife, 1981 t 

where 

Sc 

D 

p 

= 

= 

= 

= 

= 

::::: 

= 

:::: 

evaporation rate (grams per minute [g/min]) 

Schmidt number= J..J/(Dp) (dimensionless) 

(6-6) 

diffusivity of the agent vapor in air (square centimeter per second 

[cm2/s]) 

0.24 (MWuq/MWa) (Thibodeaux, 1979) 

dynamic viscosity of air (grams per centimeter second [g/cm s]) 

1.85 x 1 0-4 g/cm s at ambient temperature 

density of air (grams per cubic centimeter [g/cm3
]) 

1.2 X 1 o-3 g/cm3 at ambient temperature 

6 This equation has a slightly different form from the equation used in the D2PC model. It was selected 
because it com;ares well to other commonly accepted evaporation models such as the one used in the 
EPA's ALOHA software (USEPA, 2007). It generally predicts evaporation rates that are slightly higher 
than predicted by the D2PC equation. 
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= 
= 
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wind speed (meters per second [m/s]) 

length of spill surface in the downwind direction (m) 

vapor pressure of the agent at temperature T (atm) 

temperature at the surface of liquid (K) 

total ambient pressure at the liquid surface (atm) 

molecular weight of the agent 
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molecular weight of the solution (assumed to be 18 g/mole) 

surface area for evaporation (m2
). 

This equation applies to liquid spills but can be used for evaporation from 

liquid-contaminated waste, where din the denominator of this equation represents the 

downwind dimension of the waste, and the term Aspill represents the total surface area 

of the liquid-contaminated waste (that is, the area available for evaporation). 

When applying equation 6-6 to the evaporative release of agent from a dilute solution. 

the partial pressure of agent should be used in place of the vapor pressure of pure 

agent, Pv,a- The partial pressure of agent in a dilute solution can be calculated using the 

following form of Raoult's Law: 

(6-7) 

where Pv,a is partial pressure of the agent in the solution, Pvp,a is the vapor pressure of 

the agent in pure form, and Xa is the mole fraction of agent in the solution. The 

evaporation rate would be greatly overestimated unless the inputs to the model are 

adjusted to account for dilution of the agent in the liquid. 

If the container contents have been dispersed, the exposed surface of the waste will 

vary greatly, depending on the type of waste material in the container. However, it is 

possible to bound the surface area using some simplifying assumptions. One way to 

estimate the surface area for evaporation is to assume that the liquid is spread to a 

uniform thickness on the exposed surface of the solid waste material. For this TRA, it is 
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assumed that the liquid is spread to a uniform thickness of 0.1 millimeter. This 

thickness is conservative7
, especially in the case of porous waste material. Using this 

assumed depth along with the assumed volume of liquid in a drum (0.5 L), the 

estimated surface area is approximately 5.0 m2
. 

Equations 6-1 through 6-7 were solved for a range of assumed headspace 

concentrations to determine the resulting evaporative releases. In these calculations, 

worst-case daytime or nighttime conditions were assumed. For the worst case daytime 

conditions, the ambient temperature was 95°F (35°C) and the wind velocity was 1 meter 

per second (m/s). When combined with the worst-case atmospheric stability for daytime 

conditions [stability class D (Hanna, 1982)], these conditions were found to yield the 

highest downwind hazard. Similarly, studies showed that the highest nighttime 

evaporative release occurs when the ambient temperature is 75°F (24°C) and the wind 

velocity is 1 m/s. These conditions yielded the highest downwind hazard for the worst­

case nighttime atmospheric stability (stability class F) (USEPA, 1999). Appendix D 

provides some sample calculations illustrating how the preceding methodology is used 

to calculate evaporative release for a given headspace concentration. 

It should be noted that no attempt was made to determine the likelihood of these 

conditions. In reality, most daytime or nighttime releases would occur when the 

atmosphere is much more unstable than the conditions assumed. For example, 

Chemical Stockpile Emergency Preparedness Program (CSEPP) studies using actual 

meteorological data from three of the chemical stockpile sites showed that a 95°F 

ambient temperature, D weather stability, and 1 m/s wind speed occur much less than 1 

percent of the time during the day (see appendix E). More unstable conditions would 

result in more rapid dispersion of the agent plume and lower downwind hazard. 

6.3.3 Downwind Hazard Assessment. To determine the potential health effects from 

exposure to a vapor release, the characteristics of the agent release are entered in an 

7 For most solid surfaces and liquids of interest, a balance between surface tension and gravitational 
forces would indicate a thickness of greater than 1 mm. For porous materials, the liquid would 
penetrate into the material, thus further reducing the surface area for evaporation. 
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atmospheric dispersion model, such as D2PC (Whitacre, 1987). D2PC is a Gaussian 

plume model that calculates the distance to specified agent exposures or 

concentrations. 

As with any computer model, there are a number of variables that must be input in order 

to model a specific accident scenario. In D2PC, these inputs are referred to as 

dispersion control characteristics. Table 6-2 provides a list of the control characteristics 

that must be specified for each accident scenario. 

Table 6-2. D2PC Dispersion Control Characteristics for Evaporative Releases 

Control 
Characteristic Input Values Used Description of Characteristic 

Mixing Layer 400 meters {daytime) Mixing layer height based average conditions for 
Height 250 meters (nighttime) summer 

Release Type Semi-continuous - Specifies the nature of the release from the waste 
outdoor 

Atmospheric D stability for worst Characterizes the degree of dispersion due to 
Stability case daytime release atmospheric mixing and turbulence 

(used for VX and H) 
F stability for worst 
case nighttime release 
(used for GB) 

Wind Speed 1 m/s for outdoor A factor in the evaporative release calculation for 
release outdoor releases; also determines the rate of downwind 

transport 

Agent Mass Iterated to determine Agent mass that evaporates as determined from 
Released maximum acceptable spreadsheets using the equation from evaporation from 

agent release a liquid spill 

Release Duration 120 minutes Duration of the release and exposure; determined by 
the availability of emergency responders; varies by 
release location: urban, suburban, or rural 

As noted earlier, the initial puff release was modeled as a semi-continuous release over 

a one minute period and the subsequent evaporative release was modeled as a semi­

continuous release over the assumed 2-hour time release duration. Due to limitations in 

the D2PC model, it was necessary to perform separate calculations for the puff and 

evaporative releases. In addition, it was necessary to model the releases as 
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point-sources, rather than as area sources, which would be much more realistic. 

Because a point-source produces a more concentrated agent plume than an area 

source, the downwind hazard is overestimated by D2PC. Thus, the current downwind 

hazard analysis is conservative. 

As noted in table 6-2, calculations were performed for both daytime and nighttime 

weather conditions. Nighttime conditions result in lower evaporation, but less dispersion 

of the agent plume than daytime conditions. Calculations with D2PC showed that 

daytime conditions always results in a higher downwind hazard for releases of VX and 

H, but that nighttime conditions result in higher downwind hazard for GB releases. 

Therefore, all VX and H calculations reported below were run assuming daytime 

conditions and all GB calculations were run assuming nighttime conditions. 

Calculations were performed using D2PC to determine the downwind hazard for a given 

release scenario. The puff and evaporative release calculations and D2PC calculations 

were repeated in an iterative manner to determine the maximum headspace 

concentration that would result in severity categories of Negligible or Marginal as 

defined in table 4-3. The procedure was as follows: 

1. For a given headspace concentration, determine the magnitude of the puff 

release from 50 percent of the drums. 

2. Based on this puff release, calculate the dose 25 and 50 meters downwind 

using D2PC. 

3. Compare this dose to the, 1 0-minute AEGL-1 and AEGL-2 doses8 to 

determine the fraction of the AEGL dose resulting from the puff release. 

Reduce the allowable 30-minute and 2-hour AEGL concentrations by this 

fraction. The reduced concentrations will be used in the evaporative 

release calculations. 

8 The 1 0-minute AEGL doses are used because 10 minutes is the shortest exposure duration for which 
health effects were determined (NRC, 2003). 
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4. For a given headspace concentration, determine the evaporative release 

from 50 percent of the drums. 

5. Based on this evaporative release, calculate the hazard distances to the 

reduced 30-minute and 2-hour AEGL-1 and AEGL-2 concentrations using 

D2PC. 

6. Repeat steps 1 through 5 to determine the headspace concentration that 

results in AEGL hazard distances of 25 meters for a 30-minute exposure 

and 50 meters for a 2-hour exposure. 

The D2PC calculations for the puff release indicated that the puff results in less than 2 

percent of the 1 0-minute AEGL dose. Thus, essentially the same results are calculated 

if the puff release is ignored. 

The results from this analysis are the headspace concentrations that would result in 

30-minute AEGL hazard distances of 25 meters and head space concentrations that 

would result in 2-hour AEGL hazard distances of 50 meters. The limiting headspace 

concentration for a Negligible hazard is the smaller of the two concentrations that would 

give the AEGL-1 hazard distance (25 meters for a 30-minute exposure or 50 meters for 

a 2-hour exposure). The limiting headspace concentration for a Marginal hazard is the 

smaller of the two concentrations that would give the AEGL-2 hazard distance. The 

results from these iterations are discussed in the next section. 

6.4 Bounding Results for the Evaporative Release Scenario 

Hazard distances were determined based on the agent mass released from a breach of 

50 percent of the drums. Table 6-3 shows the limiting agent head space concentrations 

that would result in Negligible or Marginal downwind hazard. 
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Table 6-3. Hazard Distances from Evaporation of 50 Percent of 55-gallon Drums 

Headspace Hazard 2-hr Hazard Distance (m) 30-minute Hazard Distance (m) 
Agent Concentration Severity 

AEGL-3 AEGL-2 AEGL-1 AEGL-3 AEGL-2 AEGL-1 

240 VSL Negligible 4 9 43 3 6 25 
vx 

3,000 VSL Marginal 19 31 181 12 25 107 

250 VSL Negligible 3 7 41 2 4 25 
GB 

3,100VSL Marginal 16 42 237 10 25 142 

290 VSL Negligible 10 39 50 4 18 23 
H 

440 VSL Marginal 13 50 64 5 23 29 

Table 6-3 shows that for headspace concentrations up to 240 VSL for VX waste, the 

hazard severity is Negligible, because the 30-minute AEGL-1 hazard distance extends 

to 25 meters at that concentration (the distance to the initial isolation zone). As defined 

in table 4-3, Negligible hazards are those in which the AEGL-1 hazard distance is less 

than the distance to the boundary of the initial isolation zone. Since the 30-minute 

AEGL-1 hazard distance reached 25 meters before the 2-hour AEGL-1 hazard distance 

reached 50 meters, the 30-minute AEGL-1 case is bounding. Further, for VX 

head space concentrations greater than 240 VSL but less than 3,000 VSL, the hazard 

severity is Marginal, because the 30-minute AEGL-2 hazard distance reaches 25 

meters at the 3,000 VSL level. 

The hazard severity for GB is Negligible for headspace concentrations up to 250 VSL, 

and Marginal for headspace concentrations greater than 250 VSL but less than 3,1 00 

VSL. The hazard severity for H is Negligible for headspace concentrations up to 290 

VSL and Marginal at head space concentrations greater than 290 VSL but less than 440 

VSL. Unlike the VX and GB cases where the 30-minute AEGLs were bounding, the 2-

hour AEGLs are bounding for H. 
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Tables 6-4 through 6-6 present the waste characteristics, drum and truck agent masses, 

and evaporative release masses calculated based on the limiting headspace 

concentrations presented in table 6-3. 

The preceding calculations were performed assuming 80 55-gallon drums on a 

shipment. A similar set of calculations was performed assuming the shipment contains 

51 95-gallon drums. Since fewer drums are transported when 95-gallon drums are 

used but the amount of liquid in each drum is assumed to be the same, the agent 

concentration in each drum may be higher than when 55-gallon drums are used and still 

achieve the same downwind hazard. The limiting headspace concentrations for 

95-gallon drums can be determined by multiplying the limiting headspace concentration 

for 55-gallon drums by the ratio of the number of 55-gallon drums to the number of 95-

gallon drums. This ratio is 80/51 or 1.57. Table 6-7 shows the adjusted headspace 

concentrations and corresponding mole fractions for shipment of 95-gallon drums. 

Table 6-8 shows the resulting agent mass per 95-gallon drum and total mass per 

shipment. At the assumed head space concentrations, the mass of agent vapor 

released from 50 percent of the 95-gallon drums is the same as the mass released from 

50 percent of the 55-gallon drums (shown in table 6-6) 

Table 6-9 presents a summary of the limiting headspace concentrations for shipments 

of both 55-gallon drums and 95-gallon drums. 

The hazard severities shown in table 6-9 should be used in conjunction with the hazard 

probability in order to remain within the Low risk category. For example, if a site has 

numerous shipments to make and the hazard probability is in the Occasional range, 

then the site may only transport waste with a Negligible severity to ensure the risk from 

transporting the waste is Low. 
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Table 6-4. Limiting Headspace Concentration and Mole Fraction for 

55-gallon Drums 

Headspace Concentration 
Headspace Concentration 

(mg/m 3
) 

Mole Fraction in the Liquid 

240 VSL 0.0024 1.9X10-4 

3,000 VSL 0.030 2.4 X 10-3 

250 VSL 0.025 1.3 X 10-6 

3,100 VSL 0.31 1.7 X 10-5 

290 VSL 0.87 9.7 X 10-4 

440 VSL 1.3 1.5 X 10-3 

Table 6-5. Calculated Agent Masses per 55-gallon Drum and Truck Shipment 

Agent 
Headspace 

Mass Fraction 
Total Agent Mass per Total Agent Mass per 

Concentration Drum (g) Shipmenta.b (g) 

240 VSL 2.8 X 10-3 1.4 110 
vx 

3,000 VSL 3.6 X 10-2 18 1,440 

250 VSL 1.0 x 1 o-5 0.0053 0.42 
GB 

3,100 VSL 1.3 X 10-4 0.065 5.2 

290 VSL 8.6 x 1 o-3 4.3 340 
H 

440 VSL 1.3 X 10-2 6.6 530 

Notes: 

a The total agent mass per shipment assumes 80 drums. 
b The slight differences between the values shown in this table and in table 6-8 result from rounding the 

headspace concentration down to two significant figures. 
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Table 6-6. Agent Mass Released from Evaporation of 50 Percent of 55-gallon Drums 

Agent Headspace Concentration Agent Mass Released (g) 

240 VSL 0.024 
vx 

3,000 VSL 0.30 

250 VSL 0.12 
GB 

3,100 VSL 1.5 

290 VSL 8.1 
H 

440 VSL 12 

Table 6-7. Limiting Headspace Concentration and Mole Fraction for 95-gallon Drums 

Agent Headspace Concentration 
Headspace Concentration 

(mg/m3
) 

Mole Fraction in the Liquid 

380 VSL 0.0038 3.1 X 10-4 
vx 

4,700 VSL 0.047 3.8 X 10"3 

390 VSL 0.039 2.1 X 10"6 

GB 
4,900VSL 0.49 2.6 X 10"5 

460 VSL 1.4 1.5 x 1 o-3 

H 
690 VSL 2.1 2.3 X 10"3 
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Table 6-8. Calculated Agent Masses per 95-gallon Drum and Truck Shipment 

Agent Headspace Mass Fraction Total Agent Mass per Total Agent Mass per 
Concentration Drum (g) Shipmenta,b (g) 

380 VSL 4.5 X 10-3 2.3 120 
vx 

4,700 VSL 5.5 X 10-2 28 1400 

390 VSL 1.6 X 10-5 0.008 0.41 
GB 

4,900 VSL 2.0 X 10-4 0.10 5.1 

460 VSL 1.3 X 10-2 6.5 330 
H 

690 VSL 2.0 X 10-2 10 510 

Notes: 

a The total agent mass per shipment assumes 51 drums. 
b The slight differences between the values shown in this table and in table 6-5 result from rounding the 

headspace concentration down to two significant figures. 

Table 6-9. Limiting Headspace Concentrations Corresponding to Hazard Severity 

Levels for Evaporative Releases 

Agent Headspace Concentrations Headspace Concentrations Hazard Severity 
(55-gallon drums) (95-gallon drums) Category 

< 240 VSL < 380 VSL Negligible 
vx 

240 VSL < X < 3,000 VSL 380 VSL <X< 4,700 VSL Marginal 

< 250 VSL < 390 VSL Negligible 
GB 

250 VSL <X< 3,100 VSL 390 VSL < X < 4,900 VSL Marginal 

< 290 VSL < 460 VSL Negligible 
H 

290 VSL < X < 440 VSL 460VSL < X < 690 VSL Marginal 
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Separate D2PC analyses were performed to assess fire scenarios. As a starting point 

in the fire analysis, it was assumed that the masses of agent per drum were the same 

as those shown in tables 6-5 and 6-8. If the calculated hazard distances for the fire 

releases are greater than the corresponding hazard distances for the evaporative 

releases, then the fire scenarios would entail greater risk and the limiting headspace 

concentrations would have to be recalculated based on a fire release. 

As discussed in section 6.2, the fire was conservatively assumed to involve all of drums 

in the truck. All of the agent in these drums was assumed to be released during the 30-

minute fire and 70 percent of the released agent was assumed to be consumed by the 

fire. Therefore, 30 percent of the agent in the drums is assumed to be released to the 

atmosphere. 

The D2PC calculations assume a fuel tank ruptures, releasing diesel fuel, which then 

ignites. The model considers the energy release rate of the fire and calculates the 

plume rise based on that energy release. A range of fuel levels and resulting energy 

release rates were considered and, in all cases, the plume rose a considerable distance 

into the air, in some cases approaching the height of the mixing layer [assumed to be 

either 400 meters (daytime releases) or 250 meters (nighttime releases) in the D2PC 

simulations]. 

Nighttime conditions represent the worst-case atmospheric conditions for fire release 

because the air is more stable and there is less downwind dispersion of the plume. For 

that reason, all D2PC fire accident simulations were performed assuming F atmospheric 

stability and 1 m/s windspeed. 

Because the hot gases from the fire carry the plume up into the air, downwind transport 

and dispersion occurs before the plume reaches ground level. In all cases involving GB 

and H releases, the ground level agent concentration was below the AEGL-1 

concentration so the hazard severity was always Negligible. Because the hazard 
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severity for the evaporative releases is greater than for fire releases, the evaporative 

release scenarios were used as the basis for the bounding head space concentrations of 

GB and H. 

With accidents involving VX wastes, the D2PC calculations indicated that the AEGL-1 

hazard distance extended well beyond the distances shown in table 6-3. For a total VX 

mass on the truck of 150 grams (from table 6-5), the AEGL-1 hazard distance was 

calculated to be greater than 1 0 kilometers. Because the hazard distance for the fire 

release is greater than the corresponding distance for the evaporative release, the fire 

scenario is a more severe hazard. Thus, a new limiting VX headspace concentration 

must be calculated based on the fire release scenario. This was accomplished by 

adjusting the headspace concentration in the drum until the ground level concentration 

for the nighttime fire scenario remained below the AEGL-1 level. The resulting 

headspace concentration for a 55-gallon drum was determined to be 32 VSL. At this 

headspace concentration, the ground level concentration remains below the AEGL-1 

level so the hazard would be categorized as Negligible. The corresponding value for a 

95-gallon drum was 50 VSL9
• Adjusted VX limits per shipment have been calculated 

based on these new headspace concentrations. The new limits are shown in table 6-10 

Table 6-10. Shipment Limits for VX-Contaminated Waste Based on Fire Scenario 

Agent Drum Size Hazard Heads pace Total Agent Mass Total Agent Mass 
Severity Concentration per Drum (g) per Shipmenta (g) 

vx 55 gal Negligible 32 VSL 0.19 15 

vx 95 gal Negligible 50VSL 0.29 15 

vx 55 gal Marginal 390 VSL 2.3 180 

vx 95 gal Marginal 620 VSL 3.6 180 

9 This value is determined such that the total mass of agent on the truck with 95-gallon drums is the same 
as the total mass of agent on a truck with 55-gallon drums. 
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A similar analysis was performed to determine the maximum headspace concentration 

of a drum that would result in a downwind concentration that is always below the 

AEGL-2 level. This maximum headspace concentration for a 55-gallon drum was 

determined to be 390 VSL. At this drum concentration, the downwind hazard for the 

nighttime fire scenario would be categorized as Marginal. The corresponding value for 

a 95-gallon drum was 620 VSL. New mass limits for VX-contaminated waste have been 

calculated based on these new headspace concentrations. The new limits are shown in 

table 6-10. 

The fire-based headspace concentrations for VX would be limiting unless the probability 

of a fire involving the drums is significantly reduced. This could be accomplished by 

including with the convoy a reliable fire fighting capability so that the fire could be 

extinguished before spreading to the drums. Another option would be to transport the 

drums in a fire-resistant container, such as the International Organization for 

Standardization (ISO) shipping containers that are commonly used to transport 

hazardous materials by land, sea, or rail. Testing has shown that these containers can 

withstand intense fires without losing their structural integrity (SNL, 1997). 

It should be noted that the downwind hazard for the fire scenarios was evaluated for 

ground-level receptors, but there may be instances in which people are located at an 

elevated location relative to the accident site. The worst-case exposure would occur for 

someone located at the elevation of the fire plume. However, calculations performed 

using D2PUFF showed that the downwind concentration drops off rapidly with a change 

in elevation. (These calculations are summarized in appendix F.) Therefore, the higher 

agent concentration would be experienced only by individuals located directly downwind 

from the accident and over a relatively narrow range of elevations. At any given point 

along the transportation route, the probability of individuals being located in these areas 

would be very small. 
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The previous sections have detailed the approach taken for determining the maximum 

agent concentration in the waste and maximum number of shipments that could be 

completed while ensuring an acceptable level of risk. Although secondary waste 

shipments from a given site may fall within the bounds established by this TRA, 

additional information is required from the site in order to commence offsite shipment of 

the waste. This TRA establishes guidelines for waste shipments, but it is the 

responsibility of the site to prove that their waste meets these guidelines. 

In addition to meeting the constraints of the head space concentrations specified 

previously, the sites must demonstrate that their waste falls within the bounds 

established by this document by providing details on the waste for shipment. The site 

must provide the following information with appropriate sources in order for the initial 

waste shipments to be approved by CMA management per the CMA Director's memo, 

Guidance for Development of Site-Specific Plans for Shipment of Chemical Agent 

Contaminated Secondary Wastes (2007): 

Details of the waste streams in the form of documented waste profiles. The 

waste profiles will be based on generator knowledge or analytical data 

(including headspace monitoring). 

In the absence of adequate generator knowledge, monitoring data to confirm 

the headspace concentration of the waste materials. 

Details on methods of waste segregation and packaging (i.e., SOPs for 

packaging). 

Number, capacity (e.g., 55-gallon, 95-gallon, etc.), and type of drum (e.g., 

polyethylene, steel overpacked in polyethylene, etc.) for shipment. 
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CMA staff will review this information and determine whether the proposed shipment 

conditions (e.g., waste type, shipment distances, etc.) are bounded by those evaluated 

in this bounding TRA. If so, then the information package will be provided to the CMA 

director for his review and approval. If not, then the site will be asked to provide an 

addendum to the bounding TRA that demonstrates the risk acceptability of any such 

site-specific conditions. CMA staff will review the addendum and, if it is determined to 

be acceptable, will provide the addendum along with the rest of the information package 

to the CMA director for review and approval. 
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This report has presented a bounding TRA that was prepared to characterize the risk 

associated with an accident during offsite shipment of agent-contaminated secondary 

waste. The objectives of the bounding TRA were 1) evaluate the conditions under 

which the waste may be shipped with acceptable risk and 2) provide a detailed 

assessment of the public risk associated with shipping the waste to a TSDF. These 

objectives were met through development of a methodology based on the Army's 

established risk management procedures. The bounding TRA methodology included 

conservative assumptions to ensure the safety of the public during transport of the 

waste. 

The bounding TRA streamlines the approach to assessing the risk from an accident 

during shipment of secondary waste by determining the maximum agent concentration 

in the waste that would be acceptable for shipment. In so doing, it establishes 

guidelines for shipment of> 1 VSL secondary waste from any site to an offsite TSDF. 

The underlying assumption in the bounding TRA was that shipment of secondary waste 

must meet an overall risk category of Low, which means that the risk is acceptable 

without mitigation. The requirements for Low risk were defined based on the overall 

accident probability and downwind hazard. Accident rates were determined based on 

historical data, and an accident probability per shipment was calculated assuming a 

maximum shipping distance of 3,000 miles. Based on the agent concentration in the 

waste, downwind hazard distances were calculated. The agent concentration was 

varied in order to determine the maximum permissible agent concentration in the waste 

that would lead to an acceptable downwind hazard. 

A substantial number of conservative assumptions were used throughout the bounding 

TRA analysis. Key conservatisms are outlined in table 8-1. 
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Table 8-1. Conservative Assumptions Used in the Bounding TRA 

Conservative Assumption Part of the Nature of the Conservatism 
Analysis 

Neglect impact of dual drivers and Accident Would lower the overall accident rate. convoys Probability 

30 percent probability of a release Accident Data indicate a much lower release 
Probability probability. 

50 percent probability that half of the Accident Data indicate a much smaller probability 
drums release their contents Probability that this number of drums is involved. 

Using Raoult's Law rather than Henry's Headspace Maximizes the agent content in the 
law Analysis and drums and the release during a fire. 

Release 

Drums are breached and disperse their Evaporative Increases the calculated evaporation. 
contents over a wide area Release 

Ambient temperature would usually be 

Assuming 95°F for all daytime releases Evaporative 
much lower during most of the year. 
Also, neglects the lower starting 

and 75°F for all nighttime releases. Release temperature of the waste due to its initial 
climate-controlled condition. 

Assuming all of the drums are involved 
All of the drums on the truck are involved maximizes the potential agent release. A 
in the fire and 30 percent of the agent is Fire Release 30 percent release fraction is greater 
released than the recommended value of 1 0 

percent. 

Agent release treated as a point source Downwind Concentrates the initial agent plume and 
rather than an area source Hazard increases the downwind hazard. 

50 meter secondary control zone Downwind Placing individuals nearer the source 
assumed rather than the larger zones Hazard increases the calculated downwind 
identified in the ERG hazard. 

Using these very rare conditions 
Using worst case weather conditions for Downwind maximizes the downwind hazard. More 
all daytime and nighttime releases Hazard probable conditions yield much lower 

hazard. 

Tables 8-2 through 8-4 summarize the maximum agent headspace concentrations and 

maximum number of shipments that were calculated to result in acceptable (Low) risk. 

The values shown in the tables define the bounding waste characteristics and maximum 

number of shipments allowed as a function of the shipment distance. 

There are a number of different ways in which a site can use these tables to manage 

the risk associated with secondary waste shipments. The results from the Bounding 
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TRA can be used in several different ways to manage risk. For example, a site may 

have some shipments that would be classified as having Marginal hazard based on the 

VSL limits shown in tables 8-2 through 8-4, and others that would be classified as 

having Negligible hazard. The allowable number of Marginal and Negligible hazard 

shipments is easily determined based on the tables. The approach outlined below 

ensures that the total risk from all shipments is less than or equal to that characterized 

in the Bounding TRA. 

For example, let's say that a site requires 4 shipments containing 55-gallon drums with 

VX-contaminated waste at greater than 32 VSL, but less than 390 VSL. These would 

be classified as Marginal hazard shipments. For a TSDF that is 2,000 miles away, table 

8-2 indicates that 13 total Marginal hazard shipments would be allowed. The required 4 

shipments would be 31 percent of the total. Thus, the available number of Negligible 

hazard shipments listed in table 8-2 would be reduced by 31 percent for a total of 925 

shipments. 

Within the Marginal or Negligible hazard shipment classifications, it is acceptable to mix 

higher VSL waste with lower VSL wastes while ensuring that the total agent mass on 

the shipment is lower than or equal to the limits established in tables 6-5. 6-8 and 6-10. 

In effect, the inventory of drums on the shipment would be managed such that the 

average VSL level for the drums on the shipment is less than or equal to the VSL limits 

specified in tables 6-9 and 6-10. This simple approach to managing shipment risk is 

possible because the agent release (either evaporative or fire) is directly proportional to 

the total agent load on the truck, which is then directly proportional to the average 

head space concentration in the drums on the truck. In order to limit the potential 

exposure of workers that may be involved in the initial emergency response or 

subsequent cleanup, the VSL limit for any drum be capped at the Marginal hazard limit 

(e.g., 390 VSL for VX). 

As an example, consider a shipment of VX-contaminated waste that will include 4 

drums with 360 VSL waste. In order to ensure that the total agent mass on the truck is 

less than the total for a Negligible hazard shipment, the remaining drums on the truck 
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must average 14.7 VSL or lower. The following calculation illustrates how this value 

was determined: 

80 drums x 32 VSL!drum = 2560 VSL available 

4 drums x 360 VSL!drum = 1440 VSL in the high drums 

(2560 VSL- 1440 VSL)/76 drums= 14.7 VSL average per remaining drum 

Table 8-2. Summary of Bounding Conditions for Shipment of VX 

Shipping 
55-gallon Drum Shipments 95-gallon Drum Shipments 

Risk Hazard Severity Distance Headspace Number of Head space Number of Level 

Concentration a Shipments Concentration8 Shipments 

Negligible < 32 VSL 894 <50 VSL 894 Low 
3,000 miles 

Marginal 32 to 390 VSL 8 50 to 620 VSL 8 Low 

Negligible < 32 VSL 1,341 <50 VSL 1,341 Low 
2,000 miles 

Marginal 32 to 390 VSL 13 50 to 620 VSL 13 Low 

Negligible < 32 VSL 2,683 <50 VSL 2,683 Low 
1,000 miles 

Marginal 32 to 390 VSL 26 50 to 620 VSL 26 Low 

Negligible < 32 VSL 5,366 <50 VSL 5,366 Low 
500 miles 

Marginal 32 to 390 VSL 53 50 to 620 VSL 53 Low 

Note: 
a As discussed in section 6.5, the limiting headspace concentrations for VX are based on the bounding 

fire scenario. If the probability of a fire involving the waste drums can be sufficiently reduced, the 
limiting headspace concentrations for evaporative releases would be used (see table 6-8). 
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Table 8-3. Summary of Bounding Conditions for Shipment of GB 

Hazard 
55-gallon Drum Shipments 95-gallon Drum Shipments 

Risk 
Severity Heads pace Number of Head space Number of Level 

Concentration Shipments Concentration Shipments 

Negligible < 250 VSL 894 < 390 VSL 894 Low 

Marginal 250 to 3,100 VSL 8 390 to 4,900 VSL 8 Low 

Negligible < 250 VSL 1,341 < 390 VSL 1,341 Low 

Marginal 250 to 3,100 VSL 13 390 to 4,900 VSL 13 Low 

Negligible < 250 VSL 2,683 < 390 VSL 2,683 Low 

Marginal 250 to 3,1 00 VSL 26 390 to 4,900 VSL 26 Low 

Negligible < 250 VSL 5,366 < 390 VSL 5,366 Low 

Marginal 250 to 3,1 00 VSL 53 390 to 4,900 VSL 53 Low 

Table 8-4. Summary of Bounding Conditions for Shipment of H 

Hazard 
55-gallon Drum Shipments 95-gallon Drum Shipments 

Risk 
Severity Head space Number of Head space Number of Level 

Concentration Shipments Concentration Shipments 

Negligible < 290 VSL 894 < 460 VSL 894 Low 

Marginal 290 to 440 VSL 8 460 to 690 VSL 8 Low 

Negligible < 290 VSL 1,341 < 460 VSL 1,341 Low 

Marginal 290 to 440 VSL 13 460 to 690 VSL 13 Low 

Negligible < 290 VSL 2,683 < 460 VSL 2,683 Low 

Marginal 290 to 440 VSL 26 460 to 690 VSL 26 Low 

Negligible < 290 VSL 5,366 < 460 VSL 5,366 Low 

Marginal 290 to 440 VSL 53 460 to 690 VSL 53 Low 
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AEGL 

AEL 

ANL 

AR 

atm 

CDF 

CFR 

CFS 

cm2/s 

CMA 

D2PC 

DAPAM 

DOT 

FHWA 

FMC SA 

FPF 

ft3 

g 

g/cm s 

g/cm3 

g/s 

GA 

GB 

GPS 

APPENDIX A 

ACRONYMS/ABBREVIATIONS 

Acute Exposure Guideline Level 

airborne exposure limit 

Argonne National Laboratory 

Army Regulation 

atmosphere 

chemical agent disposal facility 

Code of Federal Regulations 

Commodity Flow Survey 

square centimeter per second 

Chemical Materials Agency 
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Personal Computer Program for Chemical Hazard Prediction 

Department of the Army Pamphlet 

Department of Transportation 

Federal Highway Administration 

Federal Motor Carrier Safety Administration 

Former Production Facility 

cubic feet 

gram 

grams per centimeter second 

grams per cubic centimeter 

grams per second 

tabun 

sarin 

global positioning satellite 
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HAZMAT 

HAZWOPER 

H,HD,HT 

HMIS 

hr 

HSE 

IC 

ISO 

K 

L 

LTCCS 

m 

MCMIS 

mg 

mg/m3 

MIL-STD 

min 

MSDS 

NHTSA 

NIOSH 

NRC 

OSHA 

hazardous material 
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Hazardous Waste Operations and Emergency Response 

mustard 

Hazardous Material Information System 

hour 

Health and Safety Executive 

incident commander 

International Organization for Standards 

Kelvin 

lewisite 

Large Truck Crash Causation Study 

meter 

meters per second 

square meter 

cubic meter 

Motor Carrier Management Information System 

milligram 

milligram per cubic meter 

military standard 

minute 

material safety data sheet 

National Highway Transportation Safety Administration 

National Institute for Occupational Safety and Health 

National Research Council 

Occupational Safety and Health Administration 
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PPE 

RSPA 

SAIC 

SNL 

SOP 

STL 

TRA 

TRANSCOM 

TSDF 

USEPA 

VSL 

vx 

WIPP 

personal protective equipment 

Research and Special Program Administration 

Science Applications International Corporation 

Sandia National Laboratories 

Standing Operating Procedure 

short-term limit 

transportation risk assessment 

Transportation Command 

treatment, storage, and disposal facility 

United States Environmental Protection Agency 

vapor screening level 

Bounding TRA 
September 2008 

0-ethyl S-(2-diisopropylaminoethyl)methylphosphonothioate 

Waste Isolation Pilot Plant 
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AEGL concentrations are provided for several discrete exposure durations ranging from 

10 minutes to 8 hours (NRC, 2003). For the bounding TRA, AEGL concentrations were 

needed for two exposure durations: 30 minutes and 2 hours. Only the 30 minute AEGL 

values were available in the published literature. Consequently, it was necessary to 

derive 2-hour AEGL concentrations based on the AEGL concentrations listed for other 

exposure durations. 

Data for chemical toxicity of hazardous compounds often can be plotted using an 

equation of the following form: 

where 

c 
t 

n 

k 

= 

= 

= 

= 

the concentration for an observed toxic endpoint 

the exposure duration (minutes) 

an exponent determined based on the toxicity data 

a constant 

(C-1) 

The constants, n and k are determined by fitting the available AEGL concentration data 

to equation C-1. 

It was possible to fit the AEGL concentration data very closely if the data were broken 

up into two intervals: one for exposure durations up to 1 hour and one for exposure 

durations of greater than 1 hour. For GB and VX, the value for n that gave the best 

comparison to the greater than 1 hour AEGL concentrations was 2.29. For H, a value 

for n of 1 gave the best comparison to the AEGL-1 and AEGL-2 concentrations, and for 

greater than 1 hour AEGL-3 concentrations, but a value of 3 gave the best comparison 

to the less than 1 hour AEGL-3 concentrations. 
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These values for n were used along with the AEGL concentrations and exposure 

durations to determine an average value for the constant k. This value fork was then 

used with the value for n listed above to determine the 2-hour AEGL concentrations. 

The calculated values are listed in table C-1 along with the published AEGL 

concentrations. 

Table C-1 Published and Calculated AEGL Concentrations 

Exposure Duration 
AEGL Derived 

Concentration 

Agent (mg/m"3) 10 30 Value for 

minutes minutes 1 hours 2 hours 4 hours 8 hours 

vx AEGL-1 0.00057 0.00033 0.00017 0.00013 0.0001 0.000071 

vx AEGL-2 0.0072 0.0042 0.0029 0.0019 0.0015 0.001 

vx AEGL-3 0.029 0.015 0.01 0.0070 0.0052 0.0038 

GB AEGL-1 0.0069 0.004 0.0028 0.0019 0.0014 0.001 

GB AEGL-2 0.087 0.05 0.035 0.023 0.017 0.013 

GB AEGL-3 0.38 0.19 0.13 0.094 0.07 0.051 

HD AEGL-1 0.4 0.13 0.067 0.033 0.017 0.008 

HD AEGL-2 0.6 0.2 0.1 0.051 0.025 0.013 

HD AEGL-3 3.9 2.7 2.1 1.07 0.53 0.27 
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SAMPLE CALCULATIONS OF LIQUID CONCENTRATION AND 

EVAPORATION RATE BASED ON HEADSPACE CONCENTRATION 

This appendix provides an example of how equations 6-1 through 6-6 are used to 

calculate the evaporative release of agent from waste at a given headspace 

concentration. In this calculation, it is assumed that VX-contaminated waste is being 

shipped and the headspace concentration in each drum on the truck is less than or 

equal to 240 VSL. A bounding evaporative release will be calculated by assuming that 

all drums have a measured heads pace concentration of 240 VSL (0.0024 mg/m3
). 

Equation 6-1 is used to determine the concentration of agent in the liquid based on the 

concentration in the headspace. 

10-3 g/mgx0.0024 mg/m 3 x(8.2056x10-5 atm-m3 /mole K)x298.15 K 
X =--~--~------~----~~------------------~-------

a 1 .16 X 1 o-6 atm X 267 g/mole 

Xa = 1.90x 10-4 moles VX/mole liquid 

where the value for Pv of 1.16 x 1 o-6 atm is determined using equation 6-2 and the 

Antoine coefficients in table 6-1. 

Based on this mole fraction, the mass fraction of agent and total mass of agent in each 

drum can be calculated using equations 6-3 and 6-4. 

1.90x10-4 x267g/mole 
281 10

_3 VX/ 
1 
•. d 

W a = = . X g g lqUI 
18 g/mole 

rna =1x103 mL x2.81x10-3 g VX x0.5Lx1JL=1.4 g VX 
L g liquid mL 
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Next, equation 6-5 can be used to calculate the agent evaporation rate from the 

contaminated waste. 

E = 3.53x10 3 x(1 m/s)0
·
78 x267g/molex6.2x10-10 atm x

5 
m2 

m 2.4°·67 
X 2.4°·11 x1 atmx308.15 K 

Em = 4.8 X 1 o-6 g/min 

where the agent partial pressure in the numerator of this equation is calculated using 

equation 6-6 with the mole fraction calculated above and the agent vapor pressure at 

35°C calculated using the Antoine equation (3.3 x 1 o-6 atm). 

The amount of agent vapor released from each breached drum during the 120 minute 

release period is therefore 0.58 mg and the amount of agent vapor released by 40 

breached drums is approximately 24 mg. 
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A study was performed to determine the likelihood of the worst-case daytime and 

nighttime weather conditions assumed in the bounding TRA. This study used 

meteorological data taken at three stockpile sites over a two year period. The three 

sites included Anniston Army Depot, Blue Grass Army Depot, and Umatilla Army Depot. 

The weather conditions at these sites were judged to be representative of weather 

conditions across the country. 

Tables E-1 through E-3 present a summary of the meteorological data. The tables 

show the atmospheric stability conditions determined during daytime and nighttime 

hours at the three sites. In all cases, the worst-case daytime condition was D stability 

and the worst-case nighttime condition was F stability. The tables also show the 

fraction of the time that the wind speed was above and below 1.5 meters per second, 

and the fraction of the time that the weather conditions were characterized by the worst­

case conditions assumed in the bounding TRA. In all cases, the assumed worst-case 

conditions were extremely rare. The worst-case daytime conditions occurred much less 

than 1 percent of the time, whereas the worst-case nighttime conditions occurred less 

than 4 percent of the time. 
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Table E-1: Probabilities of Worst Case Weather Conditions for Anniston Army Depot 
(Tower 1 Data from 30 November 2005 - 30 November 2007) 

Stability Class Incidence: Daytime Hours 

Stability Class Incidences a % 

A 1,619 4.68 

B 7,156 20.66 

c 6,120 17.67 

D 19,735 56.99 

Total 34,630 

Daytime Incidences of Wind Speeds less than or equal to 1.5 m/s 

Incidences % 

Wind Speed~ 1.5 m/s 10,621 30.67 

Wind Speed> 1.5 24,009 69.33 

Total 34,630 

Temperatures During Stability Class D, with Wind Speeds less than or equal 
to 1 5 m/s 

Incidences % ofD %of all 

75° to 84.99° F 1,356 6.87% 3.92% 

85° to 94.99° F 647 3.28% 1.87% 

> 95°F 104\ 0.53% 0.30% 

St bTt Cl a lltY ass I 'd nc1 ence: N' htf H IQI 1me ours 

Stability Class Incidences % 

D 15,988 45.52 

E 2,646 7.53 

F 16,486 46.94 

Total 35,120 

N' h f I 'd 1g1 t 1me nc1 ences o fW' d S d I th 1n ;pee s ess an or equa It 1 5 I 0 ms 

Incidences % 

Wind Speed ~ 1 .5 m/s 24,619 70.1 

Wind Speed > 1.5 10,501 29.9 

Total 35,120 

Temperatures During Stability Class F, with Wind Speeds less than or equal 
to 1 5 m/s 

Incidences %ofF %of all 

65° to 74.99° F 3,999 24.26% 11.39% 

75° to 84.99° F 1,221 7.41% 3.48% 

:?: 85°F 219 1.33% 0.62% 

Note: 
a Incidences are hours during which the listed conditions were observed. 
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Table E-2: Probabilities of Worst Case Weather Conditions for Blue Grass Army Depot 
(Tower 1 Data from 30 November 2005-30 November 2007) 

Stability Class Incidence: Daytime Hours 

Stability Class lncidencesa % 

A 1,431 4.05 

B 8,008 22.66 

c 9,962 28.19 

D 15,938 45.10 

Total 35,339 

Daytime Incidences of Wind Speeds less than or equal to 1.5 m/s 

Incidences % 

Wind Speed::; 1.5 m/s 9,124 25.82 

Wind Speed > 1.5 26,215 74.18 

Total 35,339 

Temperatures During Stability Class D, with Wind Speeds less than or equal 
to 1 5 m/s 

Incidences o/oofD %of all 

75° to 84.99° F 663 4.16% 1.88% 

85° to 94.99° F 57 0.36% 0.16% 

> 95°F 9 0.06% 0.03% 

St bTt Cl a 11ty ass I "d nc1 ence: N. ht f H IQ 1me ours 

Stability Class Incidences % 

D 7,756 22.44 

E 5,071 14.67 

F 21,730 62.88 

Total 34,557 

N. h . I "d 1g1 tt1me nc1 ences o fW" d S d I h 1n ;pee s ess t an or equa It 1 5 I 0 ms 

Incidences % 

Wind Speed ::; 1 .5 m/s 19,567 25.82 

Wind Speed > 1.5 14,990 74.18 

Total 34,557 

Temperatures During Stability Class F, with Wind Speeds less than or equal 
to 1 5 m/s 

Incidences %ofF %of all 

65° to 7 4.99° F 4,452 20.49% 12.88% 

75° to 84.99° F 696 3.20% 2.01% 

:?: 85°F 15 0.07% 0.04% 

Note: 
a Incidences are hours during which the listed conditions were observed. 
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Table E-3: Probabilities of Worst Case Weather Conditions for Umatilla Army Depot 
{Tower 1 Data from 30 November 2005- 30 November 2007) 

Stability Class Incidence: Daytime Hours 

Stability Class Incidences a % 

A 512 1.43 

B 6,989 19.54 

c 7,675 21.46 

D 20,585 57.56 

Total 35,761 

Daytime Incidences of Wind Speeds less than or equal to 1.5 m/s 

Incidences % 

Wind Speed :s; 1 .5 m/s 5,040 14.09 

Wind Speed> 1.5 30,721 85.91 

Total 35,761 

Temperatures During Stability Class D, with Wind Speeds less than or equal 
to 1.5 m/s 

Incidences % ofD %of all 

75° to 84.99° F 74 0.36% 0.21% 

85° to 94.99° F 44 0.21% 0.12% 

;::; 95°F 3 0.01% 0.01% 

S bT Cl ta 11ty ass I "d nc1 ence: N" 1ght t1me H ours 

Stability Class Incidences % 

D 21,472 62.68 

E 7,188 20.98 

F 5,596 16.34 

Total 34,526 

N. htf I "d IQI 1me nc1 ences o fW. d S d I th 1n iR_ee s ess an or equa It 1 5 I 0 ms 

Incidences % 

Wind Speed :s; 1 .5 m/s 5,730 16.73 

Wind Speed > 1.5 28,526 83.27 

Total 34,256 

Temperatures During Stability Class F, with Wind Speeds less than or equal 
to 1.5 m/s 

Incidences %ofF %of all 

65° to 7 4.99° F 172 3.07% 0.50% 

75° to 84.99° F 91 1.63% 0.26% 

;::; 85°F 25 0.45% 0.07% 

Note: 
a Incidences are hours during which the listed conditions were observed. 
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CHANGE IN CONCENTRATION WITH ELEVATION FOR FIRE SCENARIOS 

Agent vapor released during a fire is carried upward by the heated gases from the fire. 

The elevation to which the heated plume is carried depends on several different factors 

such as the rate of heat produced by the fire, the ambient temperature, and wind speed. 

Under most conditions, the fire would carry the agent vapor hundreds of meters into the 

air. 

The agent plume disperses both vertically and laterally as it moves downwind. A 

substantial reduction in the agent concentration occurs before the plume reaches the 

ground. It was recognized, however, that the potential exists for an individual at an 

elevated location relative to the site of the accident to receive a greater exposure than 

someone at ground level. A study was performed to determine how the downwind 

concentration of agent varies with elevation of the receptor. 

The analysis shows that, for the nighttime weather conditions of greatest interest in the 

current study (F stability and 1 m/s wind speed), limited vertical dispersion occurs as the 

plume moves downwind and the agent concentration decreases rapidly with vertical 

distance from the plume centerline. For example, table F-1 shows that at 100 meters 

downwind from the accident site, the concentration decreases by 90 percent at a 

distance of only 6 meters from the plume centerline and by 99 percent at a distance of 

only 8 meters from the centerline. Therefore, only individuals located downwind in a 

narrow range of elevations would the experience higher agent concentrations found 

near the plume centerline. 
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Table F-1 Effect of Elevation Change on Agent Vapor Concentration 

Nighttime Conditions (F stability, 1 m/s) 

Downwind Distance (meters) 

Concentration 25 100 500 
Reduction (%) 

Vertical Distance to Produce Given Percent Reduction 

50 2m 3m 10m 

90 3m 6m 18m 

99 4m 8m 25m 

Daytime Conditions (D stability, 1 m/s) 

Concentration Downwind Distance (meters) 
Reduction(%) 25 100 500 

Vertical Distance to Produce Given Percent Reduction 

50 2m 5m 20m 

90 4m 10m 40m 

99 6m 14m 60 m 
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Review of the Methodology Used in the  
Bounding Transportation Risk Assessment 

David R. Bradley, Ph.D. 
Leidos, Inc. 

 
 

1. Introduction 
 
In 2008, a Bounding Transportation Risk Assessment (BTRA) was prepared in order to support 
safe offsite shipment of greater than 1 vapor screening level (>1 VSL) secondary waste from the 
Army’s chemical agent disposal facilities and storage depots (CMA, 2008).  The BTRA was 
recently reviewed at the request of the Program Executive Office, Assembled Chemical 
Weapons Alternatives (PEO ACWA).  The objective of this white paper is to provide assurance 
to PEO ACWA management that the BTRA continues to represent best practice for assessing 
transportation risk and still provides a conservative basis for secondary waste shipment.  
 
2. Methodology Review 
 
The BTRA used the Army’s standard risk assessment methodology outlined in DA PAM 385-30, 
Mishap Risk Management.   This approach is fully consistent with the System Safety Program 
Plans for both the PCAPP and BGCAPP facilities (Bechtel Pueblo Team, 2013; Bechtel Parsons 
Blue Grass Team, 2009). 
 
Frequencies of accidents during waste transport were taken from a 2001 study by Battelle that 
reviewed historical data on hazardous waste transport and developed separate accident rates for 
each Department of Transportation (DOT) classification of hazardous material (Battelle, 2001).  
The data for Class 6 materials (toxic and infectious substances) was considered to be the most 
relevant to transport of agent-contaminated secondary waste.  There have been no other studies 
published since 2001 that would provide similarly relevant and more current accident rate data.  
Therefore, it is concluded that the accident rate used in the BTRA is still appropriate.   
 
The probability of a hazardous material release was also based on the data reported in the 2001 
Battelle report (Battelle, 2001).  Probability of a release given that an accident occurs was 
estimated to be 0.3 (30 percent chance) based on the data.  Of the accidents in which a release 
occurs, the data indicate that a fire occurs 8.5 percent of the time.  There have been no 
subsequent studies in which comparable accident data were compiled, so the BTRA probabilities 
are still considered to be the best available. 
 
The BTRA defined two bounding agent release scenarios.  In one scenario, half of the drums are 
assumed to rupture and spill their contents over a wide area (such that evaporation is enhanced).  
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In the second scenario, a fire is assumed to occur that engulfs the trailer and causes a release of 
30 percent of the agent in 30 minutes (with the remaining agent consumed by the fire).  Both of 
these scenarios are still considered very conservative given the packaging and transport 
precautions taken during the Army’s secondary waste shipments. 
 
Downwind exposure of bystanders to the agent vapor plume was evaluated for both release 
scenarios using a standard atmospheric dispersion model, specifically the Army’s D2PC 
computer model (Whitacre, et al., 1987).  In these calculations, worst-case daytime and nighttime 
weather conditions were assumed in order to provide an upper bound to the calculated exposure.  
Using plume dispersion models with worst-case weather conditions is the accepted approach for 
developing bounding estimates of risk (USEPA, 1999). 
 
Based on the preceding discussion, it can be concluded that the BTRA methodology still 
represents best practice for transportation risk assessment and the limits established by the 
BTRA are still considered to be very conservative.   
     
3. Historical Data Update 
 
As a comparison to the accident rates taken from the 2001 Battelle report, the BTRA included 
comparisons to historical accident rate data for transport of low-level radioactive waste to the 
Waste Isolation Pilot Plant (WIPP) and accident rate data for the waste trucking company used 
by the Army for previous secondary waste shipments, Tri-State Motor Transit Company.  These 
historical data were updated based on recent WIPP and Tri-State transport experience.    
 
Based on the updated WIPP accident data shown in table 1, an accident rate of 2.16 × 10-7 
accidents per mile was calculated.  This value is very close to the accident rate of 2.29 × 10-7 
estimated from the Battelle study and lower than the value of 2.59 × 10-7 determined in the 
BTRA based on WIPP data through April 2008.     
 
Data obtained from Tri-State Motor Transit Company indicated one accident in 8,307,496 miles 
of escorted hazardous waste shipments, equivalent to an accident rate of 1.2 × 10-7 accidents per 
mile. This value is 48 percent smaller than the value reported in the Battelle study and 
considerably smaller than the value of 2.48 × 10-7 determined in the BTRA based on Tri-State 
data available at that time.  

Because updates to both sets of data would support a lower accident rate than was used in the 
BTRA, this provides further evidence of the conservatism of the BTRA methodology.   
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Table 1.  Waste Isolation Pilot Plant Shipment Data 
(reference:  http://www.wipp.energy.gov/shipments.htm ) 

 

Site Shipmentsa Miles 

Argonne National Laboratory  182 312,413 

Bettis Atomic Power Laboratory 5 10,955 

GE Vallecitos Nuclear Center 32 44,800 

Hanford Site  572 1,034,176 

Idaho National Laboratory  5,718 7,956,672 

Lawrence Livermore National Laboratory  18 24,804 

Los Alamos National Laboratory  1,280 437,760 

Nevada Test Site  48 57,312 

Oak Ridge National Laboratory 131 175,933 

Rocky Flats Environmental Technology Site  2,045 1,446,444 

Sandia National Laboratories 8 2,200 

Savannah River Site  1,593 2,394,788 

Total to WIPP  11,632 13,898,257 

Total Vehicle Accidents = 3   

Accident rate per mile = 2.16 × 10-7 accidents per mile 

 
Notes: 
a Includes loaded waste shipments to WIPP as of October 10, 2013 
WIPP = Waste Isolation Pilot Plant 
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4. Review of Secondary Waste Shipment Experience 
 
In the last five years, the following addendums have been prepared to address planned waste 
shipments that were not specifically covered in the original BTRA: 
 

• Addendum to the Bounding TRA: Assessment of Risk from Offsite Shipment of Spent 
Carbon 

• Addendum to the Bounding TRA: Assessment of Risk from Offsite Shipment of Waste 
Contaminated with Lewisite 

• Addendum to the Bounding TRA: Assessment of Risk from Offsite Shipment of Waste 
Contaminated with GA Chemical Agent 

• Addendum to the Bounding TRA: Assessment of Risk from Offsite Shipment of Waste 
Contaminated with Multiple Chemical Agents 

 
In all cases, these addendums were prepared using the same methodology used in the original 
BTRA.  They simply provide clarification to enhance the applicability of the original BTRA to 
the full spectrum of agent-contaminated secondary wastes generated during chemical stockpile 
management and disposal operations.    
 
Since 2008, there have been 10 separate secondary waste shipments to Treatment Storage and 
Disposal Facilities (TSDFs) that have been completed in accordance with the BTRA and its 
associated implementation guidance.  These shipments have involved 31 trucks containing over 
1,500 drums of secondary waste.  No accidents or environmental releases occurred during these 
shipments.   
 
5. References 
 
Battelle, Comparative Risks of Hazardous Materials and Non-hazardous Materials Truck 
Shipment Accidents/Incidents, Battelle, Columbus, Ohio, March 2001. 

Bechtel Parsons Blue Grass Team, Blue Grass Chemical Agent-Destruction Pilot Plant 
(BGCAPP) System Safety Program Plan, Revision 3, November 2009. 
 
Bechtel Pueblo Team, System Safety Program Plan for the Pueblo Chemical Agent-Destruction 
Pilot Plant (PCAPP) Project, Revision 4, March 2013. 
 
U.S. Army Chemical Materials Agency (CMA), Bounding Transportation Risk Assessment for > 
1 Vapor Screening Level (VSL) Waste, Aberdeen Proving Ground, MD, 2008. 
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U.S. Environmental Protection Agency (USEPA), Risk Management Program Guidance for 
Offsite Consequence Analysis, EPA 550-B-99-099, Office of Solid Waste and Emergency 
Response, April 1999. 
 
Whitacre, C. G., J. H. Griner, M. M. Myirski, and D. W. Sloop, Personal Computer Program for 
Chemical Hazard Prediction (D2PC), CRDEC-TR-87021, Chemical Research Development and 
Engineering Center, Aberdeen Proving Ground, Maryland, 1987. 

FINAL 5 BTRA Methodology Review 
 



AMSCM-D 

AEPLYTO 
ATTENTION OF 

DEPARTMENT OF THE ARMY 
US ARMY CHEMICAL MATERIALS AGENCY 

5183 BLACKHAWK ROAD 
ABERDEEN PROVING GROUND MD 21010-5424 

MEMORANDUM FOR SEE DISTRIBUTION 

SUBJECT: Bounding Transportation Risk Analysis (TRA) Addendum for Agent 
Contaminated Carbon 

1. References: 

a. Memorandum, US Army Chemical Materials Agency, AMSCM-D, 15 September 
2008, subject Requirements for Implementation of the US Army Chemical Materials 
Agency (CMA) Bounding Transportation Risk Analysis (TRA) for Shipment of Greater 
Than 1 Vapor Screening Level (VSL) Chemical Agent Contaminated Secondary Waste. 

b. US Army Chemical Materials Agency Programmatic Laboratory and Monitoring 
Quality Assurance Plan, Final, Change 1, October 2008. 

c. Memorandum, CMA, AMSCM-D, 25 June 2007, subject Guidance for 
Development of Site-Specific Plans for Shipment of Chemical Agent Contaminated 
Secondary Waste. 

2. In order for CMA sites and activities to safely ship agent contaminated carbon waste 
generated during operations and closure from their facilities to offsite treatment, storage 
and disposal facilities (TSDF), it must be done in accordance with the references listed 
above. This guidance does not apply to carbon waste that has been decontaminated or 
treated prior to shipment. 

3. The Bounding TRA did not address carbon as a waste stream. This addendum 
allows for sites to use the Bounding TRA for the shipment of carbon. When shipping 
carbon, the following prerequisites must be implemented: 

a. Head space analysis shall not be used for the purposes of characterizing the 
carbon for shipment under the Bounding TRA. An analysis method will be developed in 
accordance with the guidance in the Laboratory and Monitoring Quality Assurance Plan 
to characterize the amount of agent on the carbon. A sampling plan will also be 
developed to ensure the sample analyzed is representative and homogeneous. Items 
to consider and address in the sampling plan include bed location in the filter stream, 
age of the carbon, size of the sample, and any blending procedures. 
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SUBJECT: Bounding Transportation Risk Analysis (TRA) Addendum for Agent 
Contaminated Carbon 

b. To ensure compliance with Department of Transportation (DOT) regulation (49 
Code of Federal Regulation 173.124 ), an evaluation shall be made regarding the self­
heating potential of spent carbon and a determination made as to the appropriate 
packing group for shipment of the waste. If testing is conducted, it should be performed 
in accordance with United Nations Manual of Tests and Criteria (Part Ill, section 
33.3.1.3.3). 

c. Generator knowledge may be used in place of analytical data. In this regard, 
previous analytical data can be applied to other carbon waste based on factors such as 
agent loading, time in use, time in storage, and other critical parameters. A discussion 
of how the characterization is done for generator knowledge will be supplied to the CMA 
Deputy Director as part of the decision briefing that is required to be given prior to any 
initial agent contaminated carbon shipment (see paragraph 5) from a site. 

d. The carbon shall be placed into containers meeting DOT packaging requirements. 
Waste items shall be placed in bags and/or into bag-lined drums to provide additional 
containment. Drums shall be loaded onto pallets and secured to the pallet. The trucks 
shall be loaded with one size drum on each pallet with no stacking of the pallets. Drums 
containing multi-agent wastes or shipments containing more than one agent type may 
be acceptable for shipment, but will need to be addressed on a site-specific basis and 
must meet the criteria established in this memorandum. 

e. The CMA facility shall implement appropriate mitigating measures to minimize 
risk of an incident during transport. Mitigating measures that shall be used include: 
Two drivers per vehicle with both drivers trained in Hazardous Waste Operations and 
Emergency Response; multiple vehicle caravan; global positioning satellite tracking of 
the vehicles; frequent contact with the vehicle dispatcher; and emergency response 
teams available along the route for environmental remediation. Measures and 
instructions to the drivers shall be used to ensure that the truck trailers are not opened 
at any time along the route. 

f. The carbon waste shall be shipped in climate-controlled trailers that will limit the 
maximum temperature in the trailer to 70° F. In the event of a mixed load on the trailer, 
the carbon drums shall not be shipped with any liquid waste. Other waste shipped with 
the carbon shall also be evaluated for any incompatibility issues. 

g. Containers shall be direct-fed to the incinerator on receipt at the TSDF and not 
opened for inspection/disposal purposes. 
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h. Documents shall be prepared based on guidance in reference 1c for all agent 
contaminated carbon shipments. 

4. There may be a need in the future for a site to ship agent contaminated carbon 
drums above the maximum allowable agent concentration. In that event, the site will 
prepare a shipment plan that details the waste stream and the rationale for the 
shipment. The plan shall also describe any extra mitigation factors, such as load 
balancing, taken to reduce risk beyond those already detailed in the Bounding TRA. 
This plan will be submitted to the CMA Deputy Director for approval before shipment 

5. Before any initial waste shipment of agent contaminated carbon from a site, a 
briefing shall be coordinated with the Secondary Waste Shipment Integrated Process 
Team to be delivered to the CMA Deputy Director to ensure this guidance has been 
followed. 

6. Any deviations must be approved by the Secondary Waste and Closure Team and 
the CMA Risk Management Directorate. The points of contact for issues regarding this 
memorandum are Mr. Brian O'Donnell, at (41 0) 436-4180, and Mr. Jeffrey Kiley, at 
(410) 436-7367. 

Encl 

DISTRIBUTION: 
CMA Deputy Director 
CMA Commanders 
CMA Site Project Managers 

CONRAD F. WHYNE 
Director 

Project Manager for Chemical Stockpile Elimination 
Project Manager for Non-Stockpile Chemical Materiel 
Director of Stockpile Operations 
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1. INTRODUCTION 

A Bounding transportation risk assessment (TRA) has been completed (SAIC, 2008). 

The Bounding TRA establishes upper bounds for the total number of secondary waste 

shipments and average headspace concentration in each drum. Although the Bounding 

TRA excludes carbon, the Bounding TRA can be used to determine conditions under 

which carbon may be safely shipped. 

2. CALCULATION OF BOUNDING AGENT CONCENTRATION ON SPENT 

CARBON 

Rather than performing a complete TRA to address shipment of spent carbon, a 

comparison will be made to the results from the Bounding TRA. Due to the size of 

carbon filters, spent carbon will most likely be shipped in containers that are larger than 

55 gallons. Therefore, the Bounding TRA results for 95-gallon containers will be applied 

in most cases for shipment of carbon. Table 1 presents the maximum VSL level for 

95-gallon drums and the total agent mass that should be present on the truck based on 

the Bounding TRA. The total agent mass assumes that 51 drums of waste will be 

present on the truck. 

For VX, the limits were established by a worst-case fire scenario while, for GB and H, 

the limits were based on the worst-case evaporation scenario. Although the 

evaporation scenario is not applicable for carbon as the agent is expected to remain 

Table 1. Maximum Headspace Concentrations and Agent Mass per Truck 

for 95-gallon Drums per the Bounding TRA 

Agent . . . . I Headspace Concentration2~· ~ .. ~i ~.Total Agent Mass per Truck_.

1
1 

VX ~ 50VSC i '" -·-----·-· ------·-·---.1 I 
GB 390 VSL . 0.41 g 1 

·-- --·-···-·----+-·-·-----·~ 
H ·- . . . . 460 VSL I 330g . I 

2 Head space concentrations were used to calculate allowable agent mass per truck. Head space 

monitoring 11 not an appropriate method for characterizing carbon. Generator knowledge or quantitative 

analyses are appropriate methOds for carbon characterization. 
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adsorbed to the carbon, it is conservative to use the evaporation-based limits. Limits 

based on the fire scenario would be higher. 

Although the Bounding TRA has shown that the levels presented in table 1 are safe for 

shipment, the Centers for Disease Control (CDC) has recommended that 0.5 IDLH' not 

be exceeded for any drum (CDC 2008). This limit equates to 150 VSL for VX, 500 VSL 

for GB, and 117 VSL for H. For VX and GB, these values are higher than the limits 

shown in table 1, so the values in table 1 are still bounding. For H, the IDLH-based 

value is lower and will be used for the carbon calculations. The corresponding total 

agent masses per truck are presented in table 2. 

The total mass of agent on the truck can be used to determine the upper limit for the 

agent concentration in the spent carbon. This limit is determined by dividing the total 

agent mass on the truck by the total mass of carbon on the truck. Assuming a spent 

carbon mass of 48.3 pounds per drum and 51 95-gallon drums per shipment, there 

would be a total of 2,460 pounds or 1,120 kilograms of carbon on the truck. Using the 

VX case as an example, 15 grams (0.015 kilograms) is divided by 1,120 kilograms to 

give a limiting concentration of 13.4 ppm. The maximum allowable agent 

concentrations for all three agents are shown in table 3. 

2 

Table 2. Conservative Conditions for Shipment of 95-Gallon Drums 

Immediately dangerous to life or health; 0.003 mglm3 for VX, 0.1 mglm3 for GB, and 0.7 mglm3 for H. 
Headspace concentrations were used to calculate allowable agent mass per truck. Headspace 
monitoring it not an appropriate method for characterizing carbon. Generator knowledge or 
quantitative analyses are appropriate methods for carbon characterization. 
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Table 3. Maximum Allowable Agent Concentration (by Weight) on Spent Carbon 

~~'=- =-~ ~=-~~1 ... ,.,~~-"·~~:::?"~"~"'""'~ Wo-"'-~ 
:H / 77.7ppm . 

3. CONCLUSIONS 

This addendum provides the basis for applying the results from the Bounding TRA to 

offsite shipment of spent carbon. Limits on the agent concentration in the spent carbon 

were derived based on limits established in the Bounding TRA. These limits are 

presented in table 3. 

Like any secondary waste intended for offsite shipment, adequate characterization of 

spent carbon is required. Verification that the spent carbon has an agent concentration 

less than that displayed in table 3, ensures that the risk associated with transportation of 

the carbon remains low and that the spent carbon is safe to ship. 

4. REFERENCES 

Centers for Disease Control (CDC), BTRA Aug 28 Letter, 27 August 2008. 

Science Applications International Corporation (SAIC), Bounding Transportation Risk 

Assessment for >1 Vapor Screening Level (VSL) Waste, Final, September 2008. 
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DEPARTMENT OF THE ARMY 
US ARMY CHEMICAL MATERIAI.S AGENCY 

5113 BLACKHAWK ROAD 
AIIEROEEN PROVING GROUND MO 21010-$42~ 

~ 3fe\.O t, 
MEMORANDUM TJIRU Acli~Opcrutions 
FOR 

Commander, Deseret Chemical Depot 
Commander, Anniston Chemical Activity 
Commander, Umatilla Chemical Depot 
Commander, Pine Bluff Chemical Activity 
Commander, Newport Chemical Depot 

0 8 FEB 2006 

SUBJECT: Off-Site Shipping and CommerciaiTreatment of Greater Tlmn I Vapor Screening 
Level (VSL) Chemical Agent Contaminated Secondary Waste 

1. Reference presentation by Ms. Amy Dean and Mr. Brion O'Donnell on Aberdeen Chemical 
Agent Disposal Facility (ABCDF) Secondary Waste Shipping Success, 4 October 2005. 

2. The ABC OF success is the start of a programmatic initiative that can potentially implemented 
at each ofthe individual sites with commensurate ost and schedule savings. liow the individual 
sites eonduct the necessary public outreach and which com.mereial bllumlous Wllste Treauncnt, 
Storage, and Disposal Facilities (TSDFs) they conlrnct to implement this initiative can have a 
major adverse effect on the success of the site's project with commensurate progmmmatic 
impacts. Dut conversely and more importantly the site's efforts may and must enhance the ent ire 
US Army Chemical Materials Agency (CMA) program. r-or these reasons, CMA 1 leadquarters 
(HQ) will be kept informed of how the sites implement this secondary waste shipping and 
disposal program, and the sites will routinely provide information to assist in the CMA HQ 
review of their implementation process and progress. 

3. The sites will perform and document their consideration of the following items when 
evaluating a commercial TSDF for accepting waste that has been monitored to greater than I 
VSL before CMA HQ approval to award contracts or task orders will be received. 

a. Public/Stakeholder Outreach Plans for Depot/Demilitarization Site und TSDF 

b. Communication Plan for Depoi/Oemililarization She and TSDF 

c. Questions and Answers for Dcpot/l)cmilitarizat ion Site nnd TSDF 

d. Technical Assessment of Technology Employed by the TSDF 
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e. TSDF llcalth and Safety Plan 

f. TSDF Compliance l llstory Review/Audit 

g. TSDF Rcgulutor Coordination/Approval 

h. Transportation Plan und Logistics 

i. Waste II and ling at I he TSDJl 

j . Treatment Requirements at the TSDF (Direct Feed. Dedicated Feed) 

k. Transportation Risk Asscssmetll 

I. Charactcri7..ution of the Wustc 

m. TSDP Plan for Upset Conditions (Trnnsportation and Facility) 

n. Site Visit Assessment Rcpon 

4. The documentation can be stand ulone or integrated into o master plan. The choice of the 
approach and the 1 SDF will be up to the individual sites. As each document or chapter/annex is 
developed in dmfl and final fonns. they will be coordinated with the CMA HQ for review and 
comments. Obtaining assistance from the successful ABCDF Team is highly encouraged. 
Associate Project Monogcrs/Sitc Advocates wiU be the focal point to access the CMA HQ review 
team members and they wi II assist the sites in managing the review and comment process. 

5. Some of these items will already be prepared or completed if a site wants to contract with the 
TSDF used by ABCDF, ONYX. Pon Author, TX. Since some items are demilitarization site 
specific and if another commercial TSDF is used. all of these items will need to be prepared 
before each of the following phoscs: public and stakeholder outreach, request for proposals, and 
contract award. If other thnn ONYX is being considered, it is mandatory that the CMA IIQ focal 
points take part in the TSD•F site visits. 

6. It is imperative that we tropidly follow through from the ABCDF's success with other site 
speciOc successes. As such, the contractual mechanisms to be used will play a secondary 
consideration to aspects of the Director's Performance Based Incentive initiative. It is, however, 
expected that Systems Contractor personnel will work timely towards taking advantage of a fully 

2 



 

AMSCM-EC 
SUBJECT: Off-Site Shipping and Commcn:ial Tn:atmcnt ofOn:atcr Than I Vapor Screening 
Level (VSL) Chemical Agent Secondary Waste 

imcgnucd efT on between lhe sites to ncgotiftle an ovemrching contract wilh the resuh being the 
best possible price for lhe disposal effort. All of these considerations will be taken into account 
before a site requests proposals from a TSOF. 

7. Tite lead CMA HQ focal points from the successful AOCOF Tewn an: Ms. Amy Oclllllllld 
Mr. Brian O'Donnell. The respective Project Managers and their staff will be copied furnished 
on all correspondence and will participate in the review process. 

8. POC for this memomndum is Mr. Coruud Whyne. 410-436- 14 

Pro ger for the 
fi li minmion ofChcmicol Wcopons 

CF: 
Commander, US Army Field Support Command , (AMSFS-CCD!Mr. Picrce/Mr. Colli ns/ 

Mr. Moorc/Mr. Murphy, Rock Island, IL 61299-6000 
Project Manager for Chemicol Stockpi le Disposnl 
l'rojcct Manager for Altcmative Techoologies and Approaches 
Project Mttnagcr for Non-Stockpile Chemical Materiel 
Site Project Manager for Tooele Chemical Agent Disposal Facility 
Site l'roject Manager for Anniston Chemical Agent Disposal Facility 
Site Project Manager for Umatilla Chemical Agent Disposal Facility 
Site Project Manager for 11inc Olufl' Chemical Agent Disposal Facility 
Site Project Manager for Newport Chemical Disposal Facility 
Associate Project Mnnager/Silc Advocate for Tooele Chemical Agent Disposal Facility 
Associate Project Manager/Site Advocate for Anniston Chemical Agent Disposal Facility 
Associate Project Munugcr/Sitc Advocate for Umutilln Chemical Agent Disposal Facility 
Associate Project Manager/Site Advocate for Pine BlulfChemicnl Agent Disposal Facility 
Associate Project Manager/Site Advocate for Newport Chemical Agent Disposal Facilily 
Ms. Amy Dcnn 
Mr. Brian O'Donnell 
Mr. Bruce !'ringle 
Mr. Lloyd Pusey 
Mr. Andy Roach 
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REI'LYTO 
A TTE!iTIOI? OF: 

SFAE-ACW-RM 

MEMORANDUM FOR 

DEPARTMENT OF THE ARMY 
PROGRAM EXEC(ITIVE OFFJO: 

ASSEMBLim CHEMICAL WEAPONS ALTERNATIVES 
5183 BLACKHAWK ROAD 

ABERDEEN PROVING GROUi'ID, MARYLAND 21010-5424 

Mr. Jeffrey Brubaker, BGCAPP (AMSAW-BG) 
Mr. Bruce Huenefeld, PCAPP (AMSAW-PP) 

2 9 JUl 2014 

SUBJECT: Technical Memorandum I 0, Requirements for offsite shipping requirements for> I 
VSL contaminated secondary wastes tOr PEO~ACW A sites 

1. References: 

a. Memomndum, CMA, AMSCM-ECC, 6 February 2006, subject: Off-Site Shipping and 
Commercial Treatment of Greater than l VSL Chemical Agent Contaminated Secondary Waste. 

b. Memorandum, CMA, AMSCM~D, 15 September 2008, subject: Requirements for 
Implementation of the US Army Chemical Materials Agency (CMA) Bounding Transportation 
Risk Analysis (TRA) for Shipment of Greater than 1 Vapor Screening Level (VSL) Chemical 
Agent Contaminated Secondary Waste. 

c. Memorandum, CMA, AMSCM~D, 24 August 2009, subject: Bounding Transportation 
Risk Analysis {TRA) Addendum lbr Agent Contaminated Carbon. 

d. Leidos, Inc., Review of the Methodology Used in the Bounding Transportation Risk 
Assessment, David R. Bradley, Ph.D. July 2014. 

2. Purpose. To clarify offsite shipping requirements for contaminated secondary wastes(>) 1 
VSL to offsite treatment, storage and disposal facilities (TSDF) generated during operations and 
closure at PEO ACW A sites. 

3. Scope. Applies to all Program Executive Office, Assembled Chemical Weapons Alternatives 
(PEO ACWA) sites. 

4. Background. 

a. Historically, site specific Transportation Risk Assessments (TRA) were prepared and used 
to assess the associated risk with an accident during shipment of greater than (>) 1 VSL agent 
contaminated secondary waste materials to an offsite TSDF. To create continuity in the criteria 
applied to shipment of secondary waste and to provide adequate planning for future waste 
disposal needs, CMA created and implemented the Bounding TRA (reference b). 
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b. As a prudent measure, PEO-ACW A requested a review of the 2008 Bounding TRA to 
ensure that the methodology used in the Bounding TRA still reflects both current best practices 
for transportation risk assessments and recent experience in shipment of secondary waste from 
the U.S. chemical agent disposal facilities. In addition, updated data for transportation accident 
rates was used in this analysis. After review of the updated assessment it was concluded that the 
2008 Bounding TRA still provides conservative limits for acceptable secondary waste shipments 
(reference ld). 

c. As a result of this best practice review, if necessary for operations and allowed by their 
site' s environmental permit, the procedures in reference la-Ic shall be adopted by all ACWA 
sites to support the shipment of greater than(>) 1 VSL agent contaminated secondary waste 
materials to an offsite TSDF. 

5. Guidance. 

a. The ACW A Risk Management Directorate (RMD) shall be the focal point for management 
of the Bounding TRA. All sites that plan to use the Bounding TRA will coordinate their efforts 
with the ACW A RMD to ensure that the guidance of this technical memorandum and attached 
references are followed. 

b. Any deviations must be approved by the ACW A RMD. The point of contact for issues 
regarding this memorandum is Mr. Matt Shevland, at (41 0) 417-2774. 

6. Point of contact for this guidance is the undersigned, DSN 584-5524 or ( 41 0) 436-5524. 

J) 1v' ;1A{) __:__ 
~R~~. ST. PIERRE 
Risk Management Director 

ENCLS: 
1. Memorandum, Off-Site Shipping and Commercial Treatment of Greater than I VSL Chemical 
Agent Contaminated Secondary Waste 
2. Memorandum, Requirements for Implementation of the US Army Chemical Materials Agency 
(CMA) Bounding Transportation Risk Analysis (TRA) for Shipment of Greater than 1 Vapor 
Screening Level (VSL) Chemical Agent Contaminated Secondary Waste 
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ENCLS (Continued): 
3. U.S. Army Chemical Materials Agency (CMA) Bounding Transportation Risk Assessment for 
> 1 Vapor Screening Level (VSL) Waste, Final 8 szdsion 1

5 bhmh ?91~ "Se_¢9-mloe,( d-0()8 
4. White Paper, Review of the Methodology Used in the Bounding Transportation Risk 
Assessment, July 2014 
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