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ABSTRACT

This report describes the decommissioning of Building 17, a
storage facility for toxic chemicals. The decommissioning process,
from its planning stage to the final stage of a clean empty
building has been detailed. The planning phase addressed the
health and safety concerns and the achievable level of cleanliness
of Building 17. The actual decommissioning then followed, paying
particular attention to monitoring of chemicals and the
verification that none exists at the detection 1limit of the
equipment employed.

RESUME

Ce rapport décrit la désaffectation de l’edifice No 17 qui
était utilisé pour 1l’entreposage des agents chimiques. Le
processus de la désaffectation de son étape de planification a son
étape finale d’édifice vide et propre a été détaillé. L’étape de
planfication concernait la santé et la securité et le niveau de
propreté faisable de 1’édifice No 17. La désaffectation véritable
a suvi, portant particuliérement attention a la détection et a la
vérification des produits chimiques et qu’aucun produits chimigques
n‘a été détectés avec les appareils utilisés a leur limite de
détection.
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EXECUTIVE SUMMARY

The chemical protection program of Defence Research
Establishment Ottawa (DREO) will be relocating to Defence Research

Establishment Suffield (DRES). In preparation for the move,
Protective Sciences Division (PSD) is preparing decommissioning
plans for the buildings and facilities to be vacated. This

document has been prepared by PSD to describe the decommissioning
of Building 17, which has been used as a storage facility for
chemical warfare (CW) agents. The move to Suffield will obviate
the need for CW agent storage at DREO, and free Building 17 for
other uses. The decommissioning consisted of decontamination and
removal of all items that have been in contact with CW agents and
other hazardous chemicals. This will ensure that Building 17 is
suitable and aesthetically acceptable for general use in the future
with no residual environmental or health and safety liability for
DND related to CW agent storage inside the building.
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1.0 INTRODUCTION

In June 1992, CRAD announced the relocation of the Protective
Sciences Division (PSD) from Defence Research Establishment Ottawa
(DREO) to Defence Research Establishment Suffield (DRES) in
Ralston, Alberta and Defence and Civilian Institute of
Environmental Medicine (DCIEM) in Toronto, Ontario. The
Environmental Protection Section (EPS), with major research
emphasis in winter and environmental clothing and equipment will
relocate to DCIEM. The chemical defence program in PSD, operated
through the Chemical Protection Section (CPS) is to become part of
the Defence Sciences Division at DRES. The move of these two
sections is to be completed by 1 July 1994.

Relocation of PSD personnel and facilities also required
proper vacating of the offices and laboratories currently occupied
by PSD personnel at DREO. To vacate the PSD
laboratories/facilities, the following activities are involved:

(1) Removal of all equipment from the laboratory, so that
they can be packed and shipped out to DRES or DCIEM, or
to be declared surplus and returned to Crown assets;

(2) Removal of all chemicals and chemical wastes and
preparation of them for proper disposal:

(3) Cleaning up of all laboratory benches (counter-top),
sink-traps and fumehoods in removing all residual
chemicals;

(4) TFor CPS laboratories, in which work with toxic chemical
warfare (CW) agents had been carried out, special care
had to be taken to ensure that all CW agents, their
wastes and decomposition products are absolutely absent
before, during and after the cleanup.

The activities mentioned above can be collectively called
"decommissioning", as defined according to:

"...the close down of operations; the removal of process
equipment, buildings, and structures, and site cleanup
and remediation...."

mentioned in the Canadian Council of Ministers of the Environment
(CCME) "National Guidelines for Decommissioning Industrial Sites"
(1). The purpose of decommissioning was to ensure that all PSD
buildings/facilities were suitable and aesthetically acceptable for
general use in the future with no residual environmental or health
and safety problems for DND. Since the research projects conducted



by EPS do not involve hazardous chemicals/material (therefore,
there were no hazardous wastes and residuals), the decommissioning
of EPS space is trivial. For the laboratories currently occupied
by CPS, more serious consideration has to be undertaken because of
the diverse activities involved within CPS, and also the fact that
CW agents were used in some of the laboratories.

2.0 DECOMMISSIONING CONSIDERATIONS

Schematic 1 shows the phased approach (1) to industrial site
decommissioning and cleanup.
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Schematic 1. Industrial Site Decommissioning and Cleanup
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Since the decommissioning of PSD facilities is relatively simple
compared to that of industrial sites, it was decided that a fast-
track approach could be adopted.

2.1 PLANNING AND SITE ASSESSMENT

In planning for the decommissioning of the PSD facilities/
laboratories (the major activity is with CPS only), it was decided
that four decommissioning plans would be prepared for all
facilities/buildings occupied by PSD:

(1) Building 17 - A storage facility for CW agents only:

(2) Building 5B and Room 201 in Building 5A - these are the
main CPS laboratories where CW agents and other chemicals
were used in routine operations;

(3) Building 9 and Polymer Research Laboratory (PRL) in
Building 5A - These two facilities were used for bench
scale and pilot-scale production of plastics, rubber,
paper, and carbon-impregnated fabrics;

(4) Toxic Pits and Leach Pits - where hazardous chemicals
were disposed of (either by incineration or chemical
destruction) in the early-days of operation at DREO in
the 1950’s to 1980’s.

This decision was based on past activities and current use of
the buildings/facilities, and on the information obtained from
site/building visits. The site/building visits determined how
extensive the planning should be (according to Schematic 1), and
what were the major concerns in the decommissioning activities.

For Buildings 17 and 5B, the primary concern of the
decommissioning was the removal of all CW agents. For the primary
concern, the operation included first, the removal and destruction
of all CW agents. This was followed by decontamination of the
containers and anything which had come in contact with, or held CW
agents (such as the refrigerator where the agents were stored or
the fumehoods where the agents were handled). The final operation
was the disposal of the chemical wastes and the CW agent
decomposition products (which are non-toxic). The secondary
concern was focused on the removal of laboratory services, which
included:

(1) Fumehoods, ductings and fan-motor assemblies (after
decontamination) ;

(2) Sinks, traps and pipes (after removal of all residues in
the trap:;



(3) High voltage AC lines;

(4) Gas, water, compressed air, oil lines and pipes inside
the service strips;

(5) A thorough cleaning and vacuuming of the laboratory wall
and floor by industrial cleaners to remove all chemical
spills and mercury build-up.

Note that the secondary concern covered operations which are
routine in renovating a laboratory or an office. It was included
in the decommissioning planning because if CPS personnel discovered
the use of other hazardous material such as asbestos or PCB’s
(polychlorinated biphenyls), etc., during the operation within the
domain of primary concern, these discoveries were recorded (as
warning flags) to alert other workers about possible exposure. The
secondary concern also reflected the approach adopted by PSD in
decommissioning these facilities. PSD was assuming the worst case
scenario in which hazardous substances (such as asbestos, chemical
spill, mercury spill, etc.) already existed in the laboratories,
and they were cleaned up accordingly. This approach may not be
cost-effective, but this is the only procedure by which all the
expertise from the Chemical Protection Section can be utilized for
the decommissioning project before the relocation move.

Thus there were four decommissioning plans produced, some more
elaborate than the others, to ensure that all PSD
buildings/facilities were properly cleaned out and suitable for
future use. Features of the decommissioning plan include the
health and safety consideration in all operations and proper
reporting of all events.

2.2 CONSULTATION AND APPROVAL

It was important to ensure that the decommissioning plans and
the decommissioning activities would not cause any environmental
and health and safety problems, and that they also satisfied the
requirements of the laws and regulations set up by the three levels
of governments. Thus Environment Canada and the Ontario Ministry
of Environment and Energy (MOEE) were consulted on this matter. An
outside consulting firm, Acres International in Calgary, Alberta
was retained by contract to review all decommissioning plans to
ensure the technical correctness of the plans while satisfying all
the environmental laws and regulations.

3.0 DECOMMISSIONING PLANNING OF BUILDING 17
Building 17 was used as a storage facility for chemical
warfare (CW) agents. A detailed description of this building and

the operations carried out within will be given later. Since it
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was a CW agent storage facility, the primary concern of the
decommissioning project was to remove all CW agents, and then
decontaminate all containers which had come in contact with the CW
agents. The secondary concern will be to c¢lean and remove all
equipment and furniture and clean the building.

The first step in the decommissioning planning was to conduct
a site visit of the building. This was done twice in July and
August 1993. The purpose of the site visit was to assess if past
practices in this building have resulted in environmental
contamination (such as spills) or unsafe conditions. The other
objective was to document all DREO’s actions in relation to the
safe operation of this facility (e.g. site security, waste
collection, storage and disposal, etc.). The major consideration
in this planning was first, to ensure that human health and safety
were protected, secondly, to prevent the spread of contamination
(if any) to the environment, and finally to decide upon any
appropriate interim remedial actions.

Since decommissioning was a new project at DREO, two
procedures had to be followed. The first procedure was to file a
DREO Project Registration Form and an Environmental Assessment and
Review Process (EARP) report. These two documents are included as
Appendix 1 of the document: "Decommissioning Plans for PSD
Facilities: Part I" (which is included in this report as Annex A).
The DREO Project Registration and EARP forms were prepared in such
a way that they could be used for all buildings and facilities
currently occupied by PSD, and not only Building 17. The filing of
the EARP form was to ensure that two concerns: health and safety of
workers, and the possible environmental damage and subsequent
mitigation procedures were addressed. As was indicated in Appendix
1 of Annex A, there was only insignificant adverse effects to the
environment caused by this project, thus this decommissioning
project could proceed.

The second procedure to be followed was to ensure that all the
relevant governmental departments and authorities were consulted,
and that the proper procedures were being followed in this
decommissioning. Environment Canada and the Ontario Ministry of
Environment and Energy (MOEE) at the federal and provincial
government level respectively were consulted. Since DREO is
situated inside federal lands, the Ontario government has no
jurisdiction over any activities conducted inside these lands.
Their only concern is the chemical wastes generated by this
decommissioning project. DREO is a registered waste generator in
Ontario (ON0046518), and the list of wastes include decontaminated
CW waste, and solutions containing these wastes. The Industrial
Programs Branch (of the Environmental Protection Prograns
Directorate: Conservation and Protection) and the Ottawa District
Office and Federal Programs of Environment Canada were contacted
separately. Since DREC is not an industrial site, both offices
advised that this decommissioning operation did not come under
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their Jjurisdiction. The DEnvP (Directorate of Environmental
Protection) at National Defence Headquarters and Associate Chief of
Research and Development (Assoc CRAD) were consulted. Both
directorates responded that while they could assist in drafting the
decommissioning plans, they have no authority in approving the
plan. It was then decided that the Director of PSD would have the
final authority in approving the decommissioning plan and in
supervising all decommissioning activities.

All CW agents were stored inside stainless steel containers
which also contain charcoal (to pick up any spilled agent). These
containers were Xkept inside a refrigerator. Although the
containers for CW agents were never opened inside Building 17, and
there was no reported incident of any CW spill, the aim of this
decommissioning plan was to anticipate "What if there is any?"
(very unlikely). Since CW agent was involved, extra precaution had

to be undertaken. In the decommissioning planning, it was
important to set up the control limit of all CW agents because of
their acute toxicity. There is no Canadian standard for

decommissioning a building/site which is used for CW agent storage.
In its absence, guidance was found in the recommendation developed
by the US Department of Health and Human Services Centers for
Disease Control, entitled "Final Recommendations for Protecting the
Health and Safety Against Potential Adverse Effects of Long Term
Exposure to Low Doses of Agents GA, GB, VX, Mustard Agent (H, HD,
T) and Lewisite (L)" (2). All the control limits have been
reproduced in the decommissioning plan which is attached as Annex
A. This will set up the maximum allowable concentrations of CW
agents so that all workers (mainly PSD employees) could work in a
safe environment while monitoring (for CW agents) and cleaning
equipment from possible contamination by CW agents.

In the decommissioning plan two methods were used to monitor
for residual CW agents: by air-sampling and swab-testing methods.
The instrument used for air sampling was the MINICAMS, manufactured
by CMS Research Corporation, Alabama, USA. Swab samples were taken
using 10 cm x 10 cm cotton swabs and then extracted with a solvent.
Both monitoring method and the equipment involved will be described
later.

Finally, in the decommissioning plan, a procedure for the
clean up of Building 17 is also described. Basically,
decommissioning activities are divided into two categories:
primary, anything having to do with the handling, removal and
disposal of CW agents (i.e. in containers); and secondary, all
subsequent actions, including cleanup of other areas, removal of
furniture, etc., and decontamination (i.e. in dealing with
situations where there is a possibility, however remote that CW
agent may be present). Thus the cleaning activities were divided
according to the hazard level (usually, the primary activities are
more hazardous).




The final version of the Decommissioning Plans for Protective
Sciences Division Facilities - Part I. Building 17 - Toxic Chemical
Storage Buildings has been enclosed in this report as Annex A. This
plan has been critically reviewed by Acres International of
Calgary, Alberta. Their comments were favourable, and the letter
of approval is included in this report as Annex B.

4.0 DECOMMISSIONING OF BUILDING 17
4.1 STEERING COMMITTEE AND REPORTING

A Decommissioning PSD Facilities Working Group (WG) consisting
of Mr. W. Osborne (Chairman), Ms. J. Ross, Dr. B. Harrison, Dr. J.
Bovenkamp, Dr. S. Liang and Mr. N. Gibson was formed in April 1993.
The purpose of this WG is several fold: (i) DREO management will be
briefed on the progress of all decomm1551on1ng projects within PSD;
(ii) the Program Support Division coordinated all activities with
CRC upon requests from PSD decomm1s51on1ng personnel; and (iii)
Program Support Division acquired and coordinated the funding from
CRAD towards the PSD decommissioning projects. There were five
meetings held. The minutes of these meetings (and all memoranda
pertaining to PSD decomm1551on1ng) can be accessed through DREO
file system 7625-4. S. Liang and J. Ross also briefed the DREO
Health and Safety Committee every 2 months (for a total of five
presentations) on the progress of all PSD decommissioning
activities. These presentations can be accessed through DREO file
system 1150-110/Gl.

4.2 REMOVAL OF CW AGENTS

The Chemical Safety Officer (CSO) had removed all CW agents
from this building prior to the decommissioning. All VX (o-ethyl-
S-(2-diisopropylaminoethyl) -methylphosphonothiolate) was removed on
21 December 1992. The rest of the CW agents, HD (sulfur mustard)
and G-agents (nerve gases) were removed on 22 March 1993. These CW
agents were transported back to Building 5B, in accordance with
standard operating procedures (3). These CW agents were then
destroyed according to known procedures (3). All wastes generated
were disposed of through licensed contractors from Public Works
Canada.

4.3 ALARM SYSTEM

The intrusion alarm system plus other safety features were
disconnected in April 1993, after all the CW agents had been
removed.



4.4 DECONTAMINATION, MONITORING AND VERIFICATION

Residual CW agents monitoring using air-sampling was performed
by S. Liang and N. Gibson in June 1993. A description of the
equipment and the analytical procedure employed in the monitoring
have been enclosed as Annex C. All eight corners inside the
building, the inside of refrigerators, and around all egquipment
inside the building was monitored for CW agents. No GB, GD or HD
was found. This result is not surprising since the cylinders
containing the CW agents were never opened in Building 17, thus
there cannot be any spill.

The inside of the two refrigerators were then scrubbed with
Javex bleach solution, rinsed with alcohol and water, and then
dried with towels. The freon (employed as coolant) from the
refrigerators was collected into a cylinder and disposed of through
a licensed contractor. The doors to the refrigerators were then
removed and punctured so that they could not be used again. All
these protocols are probably unnecessary since there was no
recorded spill of CW agents. However, these extra steps are in
line with our approach that asked: "What if there is any?". The
floor, and all equipment inside Building 17 were then scrubbed with
Javex bleach, left for 24 hours, rinsed with alcohol then water,
and mopped dry with towels. Monitoring for CW agents by air-
sampling was carried out again. No trace of GB, GD or HD was
found.

Farrington, Lockwood Co. Ltd (FLCL), an analytical R&D
laboratory was brought in on contract to verify the absence of CW
agents 1in Building 17 in January 1994. FLCL has extensive
experience with CW agents from previous contracts with DREO. Air-
samples and swab samples were taken from various parts of Building
17 and on all equipment. A description of the equipment and
analytical procedures employed in swab-samples has been enclosed as
Annex D. There was no trace of GB, GD or HD found inside Building
17. The letter report from Farrington, Lockwood Co. Ltd. is
included as Annex E in this report.

There were no floor drains or sinks in Building 17. This
feature was to ensure that even in the case of CW agent spill, it
would not leave the building and contaminate the environment.
Thus, no soil or water samples were taken for CW agent (and their
decomposition products) analyses.

4.5 CLEAN-UP
All furniture and equipment (telephone, spill kit, emergency

equipment, etc.) after being scrubbed with bleach solution were
removed from Building 17 in February 1994. The floor of the




building was swept clean. Building 17 was declared decommissioned
and formally returned to DREO on 22 February 1994. It can now be
used for any required purpose.

5.0

CONCLUSION TO DECOMMISSIONING ACTIVITIES IN BUILDING 17

1. Plans for decommissioning Building 17 were drawn up in
accordance with existing regulations and reviewed by a
private environmental firm.

2. All CW agents were removed from Building 17 and
destroyed.
3. All equipment in Building 17 was decontaminated and

removed. Building 17 itself was thoroughly cleaned.

4. Monitoring by DREO personnel and by a private company
showed the complete absence of any trace of CW agents.
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1.0 PURPOSE

The Protective Sciences Division (PSD) of Defence Research
Establishment Ottawa (DREO) will be moving to Defence Research
Establishment Suffield (DRES) and vacating the building and
facilities that it currently occupies at DREO. In preparation for
the move, the PSD is preparing decommissioning plans for the
buildings and facilities to be vacated. This document has been
prepared by the Protective Sciences Division to outline a plan to
decommission Building 17, which has been used as a storage facility

for chemical warfare (CW) agents. The move to Suffield will
obviate the need for CW agent storage at DREO, and free Building 17
for other |uses. The decommissioning will consist of

decontamination and removal of all items that have been in contact
with CW agents or other hazardous chemicals. This will ensure that
Building 17 is suitable and aesthetically acceptable for general
use in the future with no residual environmental or health and
safety liability for DND related to CW agent storage inside the
building.

It is DND policy (CFAO 36-50) to meet the environmental
protection responsibilities and the pollution control standards and
objectives in applicable federal and provincial statutes and
regulations. NDHQ Policy Directive P5/92 commits DND to meet or
exceed the letter and spirit of all applicable federal
environmental laws and, where appropriate, to be compatible with
provincial and international standards.

This plan specifies how the decommissioning will be carried
out in a manner that meets or exceeds the letter and spirit of all
applicable federal environmental laws, regulations and pollution
control standards and objectives and that is compatible with
related provincial and international standards and municipal zoning
regulations.

2.0 DREO PROJECT REGISTRATION AND EARP DECISION FORM

As a result of judicial decision, the EARP (Environmental
Assessment and Review Process) now has the status of law, and must
be followed in decommissioning operations. CFAO 36-50, referred to
above, is the authority for implementing EARP in DND. From the
"DND Environmental Assessment Manual" (A-IM-007-009/AX-000) it is
apparent that EARP is applicable in the present decommissioning
project, and must be followed. The DREO Project Registration and
EARP Decision Form, and the DREO Environmental Screening Form for
the proposed decommissioning of all buildings occupied by PSD are
included in Appendix 1. Since Building 17 is one of the buildings
occupied by PSD, the same EARP and Environmental Screening Forms
would apply.




3.0 BUILDING INFORMATION AND ASSESSMENT

3.1 Historical Use of Building 17

The following material is taken verbatim from a report by
Dr. J.J. Norman (a retired scientist from DREO), "Use History of
DREO Lands and Buildings".

"This Steelox building has been on site from 1950 and was
part of the field-construction hut system during the site
construction phase, 1950-1954. In early 1955, a concrete pad
was poured at the present location of this building, and the
construction hut was relocated onto this pad for storage of
special-hazard materials. These were defined as CW Agents,
related materials, and starting materials, but did not include
run-of-mill toxic <chemicals nor compounds containing
radioactive isotopes.

The building was subdivided soon after it was relocated
to the pad. The front section was used for short-term storage
of gas cylinders (both full and empty) etc. while the new rear
section was used to store bulk quantities of CW agents and
related supertoxic materials. The two sections were
separately padlocked. The front was under the control of
Stores Staff. The rear was controlled by the then-"Chemical
Warfare Section" and only a few individuals on a select list
of fully~qualified members of that Section were allowed access
to the agent-storage side. All individual entry to this side
required accompaniment by at least one other qualified member
of the Section, and that all entrants had their NBC protective
masks with them.

In 1978, the stocks of WWII agents, the surpluses of H,
G, and V Agents, and the reference stocks of non-standard
agents were removed and sent to DRES for destruction
(OPERATION APEX).

Following reports of attempted thefts from the CW-Agent-
storage facilities of our Allies, the building was completely
rebuilt during 1980-1981, to incorporate much higher security
standards. The exterior walls, roof, etc. of the front
section were rebuilt to bank-vault standards and a vault-type
security door frame and door were installed. Cylinders,
pressure vessels, and highly-flammable materials were removed
and all agent storage was shifted to this side. This front
facility also was upgraded to provide for heating, cooling,
and power ventilation (at two levels). A deep-freeze unit
enclosed in a specially~fabricated steel security frame was
installed for secure, cold storage of CW agents. In addition,
the whole building was surrounded by an 8-ft security fence to
establish its' own secure compound.
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Rules regarding the items to be stored in the rear
section were changed. Now, only those materials reguired for
packaging agents for long-term storage or for transport
(charcoal, vermiculite, steel drums, etc.) were permitted.
Activated-carbon charcoals had to be stored in fully-locking
steel drums. This rear section now came under control of the
agent custodians and Stores Staff were no longer permitted

entry.

In 1991, the Site intrusion alarm was extended to this
building.

Use History

Front Section

- Storage of Cylinders 1955 - 1980
- Rebuilding Facility to Vault Standards 1980 - 1981

- New Storage for agents 1981 - to date

Rear Section

- Storage of bulk agents 1955 - 1980
- Rebuilding (not to vault standards) 1980 - 1981
- Storage of packing materials 1981 - to date"

3.2 Recent Use of Building 17

Following removal of bulk agents in 1978 and rebuilding in
1980, the front section was reconfigured to hold two refrigerators
(where CW agents were stored), and materials used in connection
with storage and the safe handling of agents - gloves, Javex (for
decontamination) and charcoal. There was also furniture present -
a cabinet, tables, etc. These, together with the ventilating
system, and interior surfaces - floors, walls, ceiling - were the
objects whose possible contamination had to be considered. It is
to be noted that there is no record of vials, bottles, etc. ever
being opened in the building, either before or after the
reconstruction of 1980 - handling rules called for their transfer
to Building 5B for sampling (in any case a more convenient
procedure) ; nor is there record of any leakage or other release of
chemicals in this building.

It is also known with certainty that no biological warfare
materials were ever stored in the building.

3.3 Site Inspection

Figure 1 shows the location of building 17 inside DREO in
relation to other buildings on the Shirleys Bay site. Several
visits to Building 17 were made in July and August 1993 by the
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first two authors, accompanied when required by the Chemical Safety
Officer (CSO) and the Establishment photographer. A number of
observations on the photographs taken at that time appear below,
some of them too lengthy for inclusion in the captions. Figure 2
shows that building 17 is fenced, isolated and free standing. The
drums standing outside the fence were left there from previous DREO
operations, and have no connection with the current activity in
Building 17. Figures 3 and 4 show the close-up views of Building
17. In Figure 3, the electrical panels, fire extinguishers (inside
the red box), air vent, refrigerator-failure signals (red light)
are clearly shown. Figure 4 shows the door to the rear section of
Building 17 which is situated on the north side of the building.
The air vent shown in the centre is the air inlet to the front
section of the building. The two round air ducts are remnants from
previous construction (i.e. before new construction in 1980).
Figure 5 shows deterioration of building exterior paint. It has
been ascertained by Ms. J. Ross, Establishment Environment Officer,
that lead-based paints have never been employed at DREO; this has
been confirmed by inquiry of the Shirley Bay site operators, the
Communications Research Centre. Figure 6 shows a concrete slab in
the ground near the building. Two of these were found. Oon
overturning, only bare ground was seen beneath; they were evidently
left over from the last construction and had been tipped out.
Figure 7 shows the security systems installed in Building 17.
Intrusion alarm is connected directly to the Guard House at the
entrance to the Shirleys' Bay site. Figures 8 to 10 show features
of the toxic storage area as used in recent years. The areas of
staining on the floor in Figure 9 probably date back to the twenty-
five year period in which cylinder storage under uncontrolled
climatic conditions was the major use of this section. Rust
deposition from cylinders brought in by open truck, during rain or
snow, probably occurred. Figure 10 shows storage (in very small
gquantities) of CW agents as practised in recent years. All agents
were stored in vials which were then placed inside the steel
cylinders packed with charcoal and provided with an exit wvalve.
These drums were then placed over charcoal held in a tray.

A few other general observations may be made here. The floor
was a single concrete pad, without drain. The ventilation system
was straight in-and-out, without filters, these being deemed
unnecessary with the use regime described above. There are no
transformers, and as the building had been remodelled in 1980-81,
with no electrical equipment other than that pictured in the
figures, it is not thought that PCB's are a concern. There are no
transformers; hence PCBs are not a concern. There were alsoc no
signs of the presence of asbestos. The rear section (used
latterly for storage of packing materials) contained a pail and a
drum as shown in Figure 11, partly filled with charcoal, that
served to replenish the refrigerators in the front section, in
which containers of agent were stored (Figure 10). There is a
narrow space between front and rear sections, created when the
building was refurbished and security upgraded in the front section
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in 1980-1. The rear section also contained a much-rusted propane
cylinder, which has been removed. The stains on the wall shown in
Figure 11 showed signs of uncontrolled climatic conditions employed
in early days.

3.4 Requlatory Agency Concerns

The Waste Management Branch of Ontario Ministry of the
Environmental and Energy (MOEE) in Toronto has been contacted with
regard to the decommissioning planning and operation of Building
17. Since DREO is situated within federal lands, MOEE has no legal
jurisdiction over this operation, except for waste generated during
the decommissioning. DREO is a registered waste generator, and the
list of wastes includes decontaminated CW waste, and solutions
containing these wastes. '

The Ontario Branch of Environment Canada was also contacted.
A conversation with Mr. F. D’Addario indicated Environment Canada’s
concerns are limited to the decommissioning of industrial sites and
contaminated areas. Since there is no record of a spill of CW
agent (or other chemicals) in or around Building 17, this
decommissioning operation does not come under federal jurisdiction.

Major John Critchley, decommissioning officer at Directorate
of Environmental Protection (DEP) and Mr. Gene Belovich of
Associate Chief of Research and Development (Assoc CRAD) both at
Department of National Defence Headquarters (NDHQ) were consulted.
Both agreed that NDHQ considers decommissioning a routine project,
and that the Director of Protective Sciences Division (PSD) should
be the one who signs off this plan and operation.

4.0 CLEAN UP CRITERIA

The DND Department Policy and Procedures for the
Decommissioning of Defence Facilities includes a commitment to
achieve an environmental standard consistent with Canadian Council
of Ministers of the Environment (CCME) environmental criteria and,
in the absence of zoning regulations to the contrary, to apply the
industrial/commercial CCME environmental cleanup criteria.

4.1 Inventory of Hazardous Substances

Building 17 has been used for the storage of "special-hazard"
materials, which are CW-related. ‘A clear distinction between
toxic/hazardous materials and CW agents has to be made here. For
example, hydrogen cyanide is a toxic chemical employed extensively
in the mining industry, but it is also know that it can be used as
a CW-agent. It is considered as a toxic and hazardous substance,
but not a CW agent in the present context. With this
clarification, only chemicals of CW-origin have ever been stored in
this building. Charcoal is used to stop and pick-up all accidental
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spills of CW agents, and is considered non-toxic in its present
use. It is known that Building 17 has at various times, held nerve
and blister agents: H, HD, GA, GB, T and VX. The chemical names of
these agents are listed below:

GA = Tabun, Ethyl N,N-dimethylphosphoroamidocyanidate

GB = Sarin, Isopropylmethylphosphonofluoridate

vX = O-ethyl-S-(2~-diisopropylaminoethyl)-methyl-
phosphonothiolate

H,HD = Sulfur mustard, di-2-chloroethylsulfide

T = Bis(2-chloroethylthioethyl)ether

4.2 Contaminants, Spills and Residues

There is no record or recollection of any spill in Building
17. From Section 3.1 it is apparent that it would be a highly
improbable occurrence. All agents in Building 17 as of March 1993
have been returned to Room 228, Building 5B, for destruction.

4.3 Establishment of Clean-Up Criteria

According to CCME, the principal application of remediation
(clean-up) criteria is to provide for the establishment of site-
specific remediation objectives. When remediation objectives have
been established for a site, remediation is considered to be
complete when contamination levels have been reduced. below the
levels of the objectives. In other words, clean-up criteria are
used to indicate when one can stop cleaning up. For the current
decommissioning project, the clean-up criteria will be set at a cw-
agent concentration of zero or as low as the detection limit of the
analytical instrument would allow in the monitoring exercise.

5.0 DECOMMISSIONING PLANNING

5.1 Health, Safety and Emergency Response Planning

Since the removal and decontamination (if required) of CW
agents from Building 17 are routine operations within PSD, there is
no need for any site-specific health and safety plan (including
emergency procedures).

The DREO Safety Manual, 4th Edition, the DREO CW~-Agent Safety
Manual, Parts I and II, the Chemical Protection Section Emergency
Response Manual and in general, the Protective Sciences Division -
Standard Operating Procedures will prescribe the health, safety and
emergency response procedures to be followed during decommissioning
activities. '

To protect the health and safety of the clean-up workers,
control limits for exposure to CW agents have to be set up. In the
ideal case (and to the best of our knowledge), there should not be
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any chance that a clean-up worker may come in contact with CW
agents. The following paragraphs discuss analytical methods and
control limits by which PSD used to institute a health and safety
protection mechanism for all workers. Sampling of both air and
debris (in corners, ducts, etc.) will be undertaken. The air
sampling, by methods described below, determines agents down to
levels at 1least two orders of magnitude below those at which
physiological effects are observed (in the case of nerve agents,
this is miosis, i.e. contraction of the eye pupils with resulting
tunnel vision, a phenomenon observed before other symptoms of the
presence of agents).

Swab sampling of solid residues will be carried out by wiping
down surfaces and rooting in corners with absorbent cotton p