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1. Dieldrin and other pesticides at Tchintalouse
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1. Execuiive Summary

This document is a record of the 1990-91 Niger Dieldrin Disposal Program
(NDDP), which was carried out through a unique collaboration of the U. S.
Agency for International Development (USAID), the German Technical Assistance
Agency (GTZ}, the Government of Niger (GON), and companies of the Royal Dutch
Shell Group (Shell). The program collected, evacuated and safely destroyed
56,000 liters of dieldrin held in Niger. The dieldrin was provided over a 30
year period and was considered unusable under current pest management
policies. The program was successful in eliminating an out-of-date pesticide
stock which nosed a health and environmental hazard.

Dieldrin, an organochloride pesticide produced by Shell, was the pesticide of
choice for Desert Locust control during the 1950”s and 1960's. During the
1970’s use of dieldrin in the US was severely restricted because of it’s long
term toxicity and a biomagnification impact in the food chain. By the 1980’s
AID had initiated a pelicy to discourage the use of all organochloride
pesticides, including dieldrin, in keeping with a broader USG policy to
minimize the negative impacts of pesticide use.

In 1986, USAID/Niger and the GCN began discussions about USG concerns as to
the use of the dieldrin. By 1988, the dialogue resulted in GON agreement not
to use dieldrin if alternative pesticides were available.

In Tate 1988, USAID/Niger was approached by the Worldwide Fund for Nature with
a report of leaking dieldrin barrels at a site near the Tamgak nature reserve.
Collaborative USAID-GON efforts to minimize the risk posed by the leaking and
damaged barrels resuited in implementation of the Dieldrin Risk Reduction Plan
in 1989-90.

Several long-term options for managing the unusable dieldrin, including its
destruction, were investigated during 1989-90. Only long-term storage appeared
to be appropriate. towever, following discussions at the USG-GON sponsored
West Africa Regional Conference on the Disposal of Obsolete Pesticides and
Pesticide Containers held in Niamey during January, 1990, Shell approached
USAID/Niger with the suggestion that the dieldrin be removed from Niger and
destroyed at a commercial chemical incineration plant.

Technical and policy discussions leading to the implementation of this
suggestion, involving USAID, the GON, Shell and the GTZ Pesticide Service
Project, took place from late-1990 until May, 1991. Operations in Niger began
in May and the dieldrin was incinerated in Holland in August, 1991.

The Niger program cost $640,275. We estimate that approximately 30 % of this
figure was for first time program development oxpenses. The cost of similar
programs would probably be Tower, given the lower plan development costs
resulting from the documentation and guidelines provided in this report.

This document also provides Descriptive Pesticide Disposal Plan and
Environmental Assessment outlines as guides for developing country specific
pesticide disposal programs.



3. Storage warehouse in Agadez
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1I.  Program Description

The Niger Dieldrin Disposa) Program (NDDP) was a pilot exercise which took
place in 1990-1991 involving a unique collaboration of the United States
Agency for International Development (USAID), the German Technical Assistance
Agency (GTZ), the Government of Niger (GON), and companies of the Royal Dutch
Shell Group (Shell). The NDDP operation collected, evacuated and safely
destroyed 56,000 liters of dieldrin held in desert locations in Niger, thus
eliminating an out-of-date pesticide stock which pused an immediate human
health and environmental hazard.

The purpose of this document is twofold:

1) to provide a historical record of the Niger disposal operation
and;

2)  to provide descriptive outlines of a pesticide disposal plan and
accompanying Environmental Assessment (EA) to serve as a guide for
developing a country specific operation plan.

The need will remain for field assessments, technical inputs from qualified
parties and modification of procedures as circumstances warrant, but the basis
and structure for a environmentally sound, cost effective operation can be
found in this report.

Historically, dieldrin, an organochloride produced by Shell, was the pesticide
of choice for control of Desert Locust in Africa and Asia. During the 1950’s
and early 1960’s, donors supplied regional locust control organizations and
Africa countries with large quantities of the pesticide.

In 1974, after extensive studies, the US Environmental Protection Agency (EPA)
severely restricted dieldrin use because of it’s long term toxicity and the
biomagnification of the pesticide in the food. Since 1987, AID has had a
poiicy of discouraging the use of dieldrin and other organochlorine
pesticides. This policy is consistent with a broader USG policy to minimize
the negative impacts of pesticide use and management.

In 1386, the USAID Mission to Niger (USAID/Niger) approached the Government of
Niger (GOM) with concerns about the use of the pesticide dieldrin for locust
control in northern Niger. By 1988, as a result of the dialogue with the GON
regarding the USG restrictions on the use of dieldrin, the Government of Niger
agreed not to use dieldrin if alternative pesticides for locust control
operations were available. This condition was met through donations of
approved pesticides from the USG and other donors. Thus the dieldrin stocks
held by the GON (approximately 34,000 liters) and by the Organization Commune
de la Lutte Anti-Acridienne et de la Lutte Anti-Aviaire (OCLALAV)
(approximately 46,000 liters) were not used for locust control in 1988 and
1989. This stock, held in at least 6 locations throughout Niger, was 3 to 30
years old, with some barrels in very poor condition. None of the dieldrin
held in Niger had been acquired with USG funds.
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In Tate 1988, USAID/Niger was approached by the Worldwide Fund for Nature,
Fund Niger (WWF/N) with a report of leaking dieldrin barrels at Tchintalouse
in northern Niger. The leakage was of particular concern to the WHWF/N as the
barrels were located on the edge of the Tamgak nature reserve. USAID/Niger
passed this information on to the Government of Niger’s Directorate of Crop
Protection (DCP). Following consultations, a collabovative effort to minimize
the human and environmental risk posed by the leaking and damaged dieldrin
barrels was initiated by the GON and USAID/Niger. The resulting Dieldrin Risk
Reduction Plan (DRRP) was approved by the GON by letter in May, 1989.

As the plan was being developed the GON also became the de facto owner of the
approximately 34,000 liters of dieldrin in Niger which had been in the
possession of GCLALAV. This ownersnip was formalized with the official
restructuring of OCLALAV in late 1989. This increased the amount of dieldrin
in possession of the GON to 56,000 liters.

The GON-USAID/Niger collaborative effort to minimize the immediate dieldrin
risk were implemented in Phase I of the DRRP: to safely move all the dieldrin
stocks in Niger to two locations (Agadez and Inabangharit), and isolate the
spill site at Tchintalouse, as no other feasible means of Tong-term clean-up
and disposal could be identified. These operations were cumpleted in mid-1990.

Concurrently with the Phase I operations, plans were developed for the
reduction of the long-term risk posed by the dieldrin. Of immediate concern
was the deteriorating condition of some dieldrin barrels. There was also an
expectation that while the dieldrin would not be used for pest control
operations, it would remain chemically potent longer than the barrels could
provide secure storage. Finally, the dieldrin was occupying scarce warehouse
space, resulting in the storage of other pesticides in less-than-optimal
conditions.

Several long-term management options, including destruction, were investigated
by USAID/Niger and the GON. No option other than long-term storage appeared to
be appropriate under the circumstances in Niger. A Phase II plan for long-term
storage of the dieldrin was developed. The plan was reviewed at a USG-GON
sponsored West Africa Regional Conference on the Disposal of Obsolete
Pesticides and Pesticide Containers held in Niamey during January, 1990.

Several months after the conference, Shell International Chemical Company Ltd.
(SICC) approached USAID/Niger with a preliminary proposal for the removal of
the dieldrin frem Niger and the ultimate destruction of the pesticide at a
commercial chemical incineration plant in Holland. In October 1990, after
several months of technical discussions, Shell Nederland Chemie B.V. (SNC)
presented USAID/Niger with a formal proposal for a cooperative venture with
USAIC to remove the dieldrin from Niger and incinerate it in Holland where it
was originally produced.

The Niger Dieldrin Disposal Plan was developed over a one year pariod through
cooperation between AID, the German Technical Assistance Agency (GTZ), the
Government of Niger (GON) and Shell International Chemical Company and her
sister companies, primarily Shell Nederland Chemie (SNC). AID was to provide
administrative and technical support for the field operations and providh
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6. Collecting soil samples outside the Agadez warehouse

/é&/



financing and procurement of personnel, materials, technical assistance,
rental of equipment and storage facilities, transportation and incineration of
the dieldrin; GTZ was to provide the balance of funding and technical
support; GON was to apply for the necessary transit, importation and
incineration permits as well as providing personnel, facilities, equipment,
and vehicles needed for the removal and clean-up operation; SNC was to
provide two technical experts, arrange for equipment and supplies, provide
international logistical support and assist in arranging the incineration.
The estimated cost of this pilot exercise was $200,000, excluding indirect
costs on the part of AID, Shell, GTZ and the GON. These costs were to be
financed through the USAID/Niger Africa Emergency Locust/Grasshopper
Assistance (AELGA) Grant with the GON and with financial assistance from GTZ
projects.

To allow pesticide-related financial assistance to be provided by AID, a
Suppiemental Environmental Assessment (SEA) specific to Niger had to be
developed to ensure that environmental consequences of AID-financed aciivities
were identified, especially those impacts which were not adequately addressed
in the AELGA Project Programmatic Environmental Assessment (PEA). An amendment
to the SEA specifically covering the activities planned under the NDDP was
drafted in late 1990 with assistance from the US Environmental Protection
Agency. The SEA Amendment was accepted by AID/W on January 26, 1991 and
recommended changes in the NDDP were made. Final approval for the NDOP was
received on January 30, 1991.

Operations began in Agadez on May 13, 1991. During a three week period 56,000
liters of dieldrin were pumped from 660 storage drums into four isotanks. The
drums were rinsed, cut or crushed, packaged and loaded into a freight
container. The convoy, carrying 70 tons of dieldrin and rinsate, proceeded
1,860 kilometers overland via Benin to the port of Lome, Togo where it was
loaded onto a ship ultimately destined for Holland.

Once in Holland the dieldrin was transferred to a commercial waste disposal
plant for high temperature incineration. For this operation a special license
had been granted by the Dutch Ministry for the Environment. In a modern and
fully equipped laboratory, the product was analyzed to determine its basic
composition. Based on the results, it was mixed in a precise ratio with
chemical wastes ready for incineration. Emissions were constantly monitored
during incineration and no deviation from normal operating conditions were
observed. Thus concluded the safe removal and destruction of an obsolete
pesticide which had posed a long term risk to human health and the
environment.

Final cost of the operation was $640,275, including indirect costs. Though
considerably higher than the original estimate this figure includes:
- one time costs to AID, GTZ, SICC and the GON for developing a pilot
plan (over 30% of cost),
- removal of twice the originally estimated amount of pesticide,
- gelays in the arrival of specialized equipment at the operation site,
an
- last minute rerouting of the convoy due to unexpected political
upheaval in Togo.
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ITT. LESSONS LEARNED, GUIDELINES AND RECOMMENDATIONS

This Tist is a consolidation of the views of GON, AID, GTZ and Shell companies
derived from the post operations review meeting at The Hague, late September,
1991.

A. General

a) Clean-up should cover all products. The Niger project was set
up specifically to remove the unwanted stocks of dieldrin. Left
behind were unwanted stocks of Lindane and other products. By far
the best approach for the future would be to implement a clean-up
operation which is not product specific, but to remove and dispose
of all unwanted pesticides present in a given country.

b) Video film of operation. A 25 min. video of the Niger operation
(produced by Shell) is already proving invaluable in briefings and
will help training in the future. Production of a video record
should be an indispensable condition for future operations.

B. Organization/Planning/Procudures

a) Framework plan only. Considerable time had to be spent on the
highly detailed NDDP document. When the project was implemented
the reality was different from the plan and the people on the
ground had to make their best judgements. Although detailed plans
may be required, initiatives taken in the field and based on the
information provided in the plan will be a key component to the
successful completion of any operation.

b) Simpler purchasing system. A single contract for all supplies
and services, with adequate lead time for tendering and
procurement decisions, should be provided for in future project
designs,

c¢) Include Contract Officer in planning phase. Involvement of a
procurement representative in the project technical review phase
is a normal AID procedure. However, due to the novelty of this
type of collaboration it is recommended that AID contract and
legal personnel be included from the initial planning phase of
future AiD funded pesticide disposal operations.

d) More lead time. The need for specialized inputs was far greater
than expected. More lead time is recommended in the planning and
review process so appropriate specialists can be located and
respond to questions raised.



e) Pre-visit essential. Prior to Shell experts visiting the Nigar
stocks, AID reported the quantity of dieldrin as 27,000 liters.
Shell found the actual quantity to be 54,000 liters. Furthermore,
for any clean-up operation, an expert judgement is required on
matters such as contziner integrity, health and environmental
risk, and equipment needs.

Only one expert should be required for the pre-visit, but he
should make a video recording in order to brief other participants
as to the situation in the expected area of operations.

f) Qualified field based coordinator is essential. " Without the
presence and efforts of the local USAID coordinator (C. Kelly) the
Niger project could not have been successfully implemented. A
local coordinator is needed and must have accuss to any
appropriate authority or institution and carry sufficient weight
to cut through ‘red tape’" (SNC, 1991).

g) Document translation. Most of the Niger project documents were
drafted in English or Dutch and needed to be translated for the
GON and for customs. Considering the urgency of the operation and
the volume of the documents, it was sometimes difficult to have
the paperwork ready in a timely manner.

It should be made clear at the beginning of a ,roject which
languages are required for which documents, and an efficient
translation procedure arranged.

h) Technical assistance teams should arrive after containers and
equipment are in place at the operation site. Several weeks were
lost in Niger because technical assistance personnel had to await
the containers and equipment, which were unexpectedly delayed.

i) Timing of operation. The timing of the operational phase of
future operations must be fixed at an early stage and must avoid
periods of climatic extremes, in particular rain and/or high
temperatures.

J) A1l obsolete stocks moved to one site. Where safety permits, it
would be preferred if the local coordinator arrange for all
product to be collected at one site in time for the arrival of the
clean-up experts. A briefing can be provided during the
pre-operation assessment visit on how to do this safely. Some
1ea§ers may have to await the arrival of equipment (overdrums
etc).

k) Standard contact list needed. A11 focal points should receive a
common contact list, giving key contacts, fall-back contacts and
all telecom numbers znd addresses.
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1) Terms of reference for all operational participants. These
should be documented so there is no misunderstanding of roles and
responsibilities; particularly in light of the parties’ financial
involvement. Legal position of all managerial level personnel
should also be made clear.

m) Standard Agreement document Memorandum of Understanding (MCU).
The NDDP agreement document, or MOU, between the participating
agencies: Shell, AID, GTZ, and the Government of Niger, was
negotiated by the AID regional legal advisor, the ‘lawyers of Shell
and GTZ, and their counterparts in the cooperatirg government.
Standardizing such an agreement, which would address liability and
legal and customs responsibilities, would be usevul.

n) Standard contract documents. Legal time and costs would be
minimized if a standard contractual document could be agreed upon
between the coordinating aid agency and the party providing the
operational expertise/resources (eg. waste management firm).
Discussiens should be on a lawyer-to-lawyer basis.

o) Standard agreement with the Dutch Ministry of the Environment
and AVR. If future stocks of pesticides were to be returned to the
Netherlands for incineration a standard agreement should be
arranged with VROM and AVR.

p) Operational petty cash. Many small cash payments are required
during the operational phase. Cash ouclays in Niger exceeded
$18,000 over a 2 month period. A signivicant petty cash reserve
should be held at the field level. '

q) Security. Security arrangements should be arranged with
authorities at a sufficiently high level and guaranteed in
writing. If the Tocal authority cannot provide adequate security
then private security may need to be arranged.

r) Bill of Lading for equipment. A notional value should be put on
future BLs. Because the SNC BL for the equipment contained no
value, the container was held up by customs in Lome.

C. Transportation/Travel

a) Truck isotank and container fittings. Only trucks with the
correct Tocking devices for container/isotanks (Tyss-Locks) should
be used.

b) Crane. If deemed cost effective, a crane capable of lifting a
full isotank (25 tons) may prove useful at the operation site.

c) Supervision of transport. A senior project supervisor should
accompany the convoy of filled tanks until all product has boarded
the ship for departure.
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d) One party to arrange all logistics. Time was lost during the
handover of isotanks/container from the Shell-arranged ship to the
AID-arranged trucks. It would be more efficient for one party to
do it all. However, consideration skould be given to having
transportation handled through a local transportation firm.

e) Local transport availability. There must be ready availability
of vehicles and fuel for moving people/equipment in the vicinity
of the operation site,

f) Customs clearance for full convoy. When moving a full convoy
through several countries it can help if someone travels ahead of
the convoy to facilitate customs clearance.

g) Deviations from plan. Contingencies should be considered for
possible deviations from the plan. For example, the dieldrin from
Niger was unloaded at Antwerp instead of Rotterdam, so the papers
were inappropriate.

D. Communications

a) Radio communication for the returning convoy. The use of DCP HF
base and mobile radios for communication during the movement of
the convoy (which was anticipated in the plan) was canceled
because rebels took two of the DCP radios during the Inabangharit
base attack. A secure means should be arranged for the convoy to
keep in contact with base while on the road.

b) Languages/Communication during operations. Sometimes
communication was difficult and time consuming because translation
became necessary due to the broad range of languages spoken,
including English, Dutch, German, French, Haoussa, Djerma, and
Tamacheck. The supervising clean-up expert sheuld be able to
communicate in the main Tocal international lauguage (either
English, French or Portuguese for Africa).

E. Technical points

a) Contingency planning. Estimating the exact quantity of the
dieldrin to be removed was difficult due to the poor storage
condition of the dieldrin barrels, and mixture of dieldrin barrels
with other pesticide containers. Also, unanticipated stocks of
twelve 200 liter barrels of dieldrin were discovered at a military
base 240 km north of Agadez, which fortunately could still be
accommodated in the pumping and transfer operation.

Contingency isotank space should be allowed for in case
unanticipated product is discovered, while the assessment visit
should include the investigation of possible sites of unaccounted
pesticide storage, including military bases, cooperatives, non-
agricultural government warehouses and "abandoned" government or
project buildings.
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b) Isotanks. Top-loading isotanks should be used to avoid any risk
of bottom valve leakage. During the movement of the filled
isotanks to Lome a problem of slopping was encountered. Isotanks
should either be baffled (if such tanks exist), should be filled
(topped-up) up with diesel 0il or smaller isotanks should be used.
Smaller isotanks may also be easier to handle at the work site.
Transportation requirements and capacities need to be taken into
account during the assessment phase when developing
recommendations on tank sizes and numbers.

c) Pumps. The manual pumps were robust but arduous and
time-consuming to operate. In future, electrical peristaltic
(explosion-proof), pumps would be preferred. An electrical
generator may also be needed. Large gauge accessible filters
should be used to prevent pumps blocking with loose drum lacquer
and other residues. Two pumping stations would speed transfer
operations. ’

d) Drum trolley. Drum trolleys for large (200 1.) and small (20 -
60 1.) drums are recommended. Trolleys may need to be modified
for sandy soils, e.g. larger tires for better traction.

e) Protective equipment. The quantity of protective equipment was
not sufficient to allow 2 sets per person. Thus, it was necessary
to wash the clothing every day after the operation. In future, 2
sets per person should be provided.

f) Face masks/visors. The Sheil Occupational Hygienist suggests
that the simple "3M"-type of dust/mist respirator may be more
appropriate and comfortable in hot climates than the full face
masks worn in Niger. A face visor would give adequate eye
protection.

g) Clean-up chemicals. Limestone and/or caustic-lye should be
available for the clean-up procedures of the soil and the floor of
the warehouses contaminated with hydrolyzable pesticides such as
organophosphates.

h) Warehouse floor sealing. The proposal to use an epoxy sealant
proved impractical in Niger because the warehouse fioors were
badly pitted. In such cases a new concrete floor may need to be
laid and later covered with epoxy. Information from the EPA
indicates that a clean floor (dirt or concrete) covered with thick
plastic, 10 cm of 1lightly reinforced concrete and epoxy would
provide an adequate seal against pesticide movement into the
warehouse area,

i) Dedicated set of equipment. If clean-up operations would become
routine it is recommended that a dedicated set of equipment be set
aside. It would probably require 2 freight containers, one being
essentially a mobile workshop with bench and tools.
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J) Additional equipment. In addition to the equipment in the NDDP
plan the following is recommended for a similar future exercise:

large steel funnels (sheet metal)

2" bung valves

more drum top/bottom cutters

drum trolleys with large wheels (to cope with sand)

fixed assembly of decant surge vessel with pump suction drum
for decanting smaller barrels (< 60 1.)

k) Incinerator emissions. The average emission values for the
period of the incineration must be provided by the incineration
company. Prior certification of the plan emissions standards and
performance is also required to verify compliance with the
applicable regulatory criteria.

F. Health/Safety/Environment

a) Blood and soil analvsis. The NDDP blood analysis demonstrated
that occupational hygiene during the operation was good. The soil
analysis demonstrated that some contamination had occurred as a
result of dripping during the operation. Both monitoring
techniques are therefore recommended, where practical and
appropriate, for future operations.

b) Extension of bunded area. The soil analysis demonstrated that
the bunded (spill containment) area should be extended to cover
the rinsing area and the space between the transfer equipment and
the isotank being filled. '

c) Blood sampiing. Many post operational blood samples ware
missing and some arrived broken. Further samples then had to be
sought. Better management of this aspect is required in future.
Baseline levels should be known befora the operation starts.

d) Notification of loral hospital. The local hospital should be
given a thorough briefing of the planned operation, product
properties and treatment of poisoning.

e) Fire brigade. When flammable products are being handled the
Tocal fire brigade should be briefed in the same way as the
hospital.

G._ Public Affairs (PA)

a) Public affairs need. The need for well planned publicity was
substantiated by the good and reasonably well-informed media
coverage.

b) Questions/answer document. A more comprehensive document will
be needed for any similar future undertaking, containing the Niger
experience.

10



15. DDA Warehouse after Dieldrin removal

| 0%



c) Public 1nteresf groups. PA focal points should discuss and
agree whether to discuss pruject outlines with appropriate public
interest groups.

d) Release of information to the media to be handled
simultaneously among different providers of information and
different locations.

The Dutch Press received the Greenpeace release before the SNC
release because SNC did not issue its release on the agreed date.
It would be preferable in future if all participating parties
would issue their releases at the same time.

e) Local media release. A release should be prepared for local use
and released to the local press/TV at the most appropriate time
(to be agreed by all parties).
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IV. Pesticide Disposal Plan Outline

The following provides guidelines and a checklist for a generic pesticide
retrieval and disposal operation. Modifications should be made as
circumstances warrant.

A. Pre-operation Assessment Visit: About six months before the

anticipated operation a technical expert familiar with the pesticides to
be handled visits the proposed operation site to: 1) confirm quantity
and composition of the pesticide siock; 2) assess the integrity of the

storage barrels; 3) review the operation plan procedures; and 4)

determine if facilities and experienced personnel are adequate. A video

record of the visit should be made.

B. Operations Plan: A country specific operations plan is developed

using inputs from the local mission, the host country government and the
technical team performing the pre-operation assessment visit. Special

attention should be given to the EA outline when developing the PDP.

Addressing EA issues during the planning phase can avoid time consuming
and costly plan revisions. An outline of the EA can be found in Section

IX.

a. Objectives: A clear statement of goals and objectives, which
not only drive the planning and implementation document, but also
establish standards by which the success of the operation can be

measured.

b. Definition of Responsibilities: Definition and delegation of
responsibilities among the participating parties are formalized in
the Memorandum of Understanding. Items covered in the MOU include

but are not limited to:

1. Ownership of, and 1iability for, the pesticide(s) to

be removed and destroyed.

2. Financial centribution(s) of each party, e.g.:
- salaries;

per diem;

equipment procurement;

diluent rinsate, POL;

freight;

incineration, smelting, land disposal;

laboratory and field tests.

3. Technical assistance provided by each party:
- health and safety monitoring;
- advice on equipment and operational
proceduras;
- technical training;
- supervision of the operation.
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4, Logistical arrangements executed or coordinated by
each party:

- preparation and management of operation site:
personnel, facilities, equipmert rental,
vehicles and other assistance as appropriate;

- permit application for transport, importation
and incineration;

- transportation of pesticide{s) to a central
location, rental of isotanks and container,
overland transportation, customs and third
country transit arrangements, storage facilities
while awaiting sea transport, ocean transport,
and transport to the incineration and smelting
facilities;

- incineration of pesticide(s) and smelting of
containers; disposal of solids.

5. Designation of a coordinator for each of the
participating parties.

See Annex E:

Niger MOU for an example.

c. Personnel and Participants: Minimal staffing requirements are

as follows:
Title

Project Coordinator

Host Country Coordinator

Technical Advisor

Site Mapager

Tasks/Responsibilities

Coordinate activities of all participating
parties; supervise retrieval operation;
accompany convoy to exit port. Must have access
to appropriate institutions and carry sufficient
authority to cut through "red tape".

Supervise the technical and administrative
inputs of the host government throughout
the planning and implementation phase of
the operation.

Perform pre-operation assessment visit; advise
staff on technical and safety procedures; train
local crew; act as health and site safety
officer.

Develop and implement logistics plan for the
movement of personnel and commodities to and
from the operation site; prepare and manage
operation site; manage accounting system for
local procurement and salaries; and coordinate
daily site operations with all participating
parties.

13



1 (ea) Physician & Assistant Provide daily (if site is isolated from
health services) and emergency health care
at the operation site; draw pre- and post-
blood samples; treat accidental pesticide
exposure and administer therapeutic drugs,
if necessary.

15 Laborers Collect, pump, rinse, cut or crush barrels
of pesticide according to operational
standards set forth in the PDP. Previous
pesticide handling experience preferred.
Actual number of laborers can vary
depending on guantity and timing of
operation, but 15 workers is probably the
maximum which can be effectively monitored
at one site.

5 Drivers Light vehicle and truck operation (not
including transportation contractor).
4 Support Personnel
(funding party) Procurement management; technical

assistance; and assistance in overall
coordination of the project.

Annex B of this report contains a complete listing of all personnel and
participants of the Niger Dieldrin Disposal Operation.

14



d. Equipment Required: The following Tists the equipment
required for a removal operation. Equipment and material
specifications are listed in Annex F, additional details may also
be obtained from the Niger PIO/T & Cs found in the Annex G.

Item Quantity

Health

1. Blood Sampling Kit 1 set

2. Drugs (emergency) 1 set

3. Eye Rinse 2 bottles

4. First Aid Kit 1 per operations site

5. Personnel Prot. Equip. 2 sets per laborer

6. Personnel Prot. Equip. 2 sets

(special activity)

Safety

7. Fire Extinguisher, Lg 2

8. Fire Extinguisher, Sm 2

9. Fire Alarm 1

10. Earth Lines (ground wire) 1 per rinse station

11. Red Flags Adequate for convoy vehicles (1lm
x1m)

12. Inflammable International

Code Stickers 1 set (4) per isotank and container

to be transported (front, back,
sides)

Operations

13. Isotanks (20 Mt) Adequate for pesticide, rinsate, and
15% contingency space

14, Freight Container (207) 1

15. Pump,/Hose (sets) 4 : 3 electric, 1 manual
16. Drum Cutter 1
17. Drum Head Cutters 4
18. Drum Draining Rack 1
19. Barrel Hoisting Rig 1

1

20. Fixed Decant Surge Vessel

21. Bung Valves, 2 " 4 per rinse station

22. Steel Funnels 4 per rinse station

23, Drum dolly 3: 2 for 200 1 barrels, 1 for 60 1
barreis

24, Overdrums (overpack barrels) No. of leaking barrels + 10%

contingency overdrums
1

25. Barrel Crusher !

! If manual cutting of drums is not planned. Manual cutters
may be required if only one crusher is used as a contingency
against equipment failure.
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26. Plastic Sheeting 25 m? per rinse station

27. Jute/PVC Bags (50 kg) 75 per rinse station

28. Hydraulic 0il 4 liters

29. Grease 1 liter

30, Tool Kit 1

31. Diluent (diesel) 10 1 diluent per 100 1 barrel x 3

rinses, 7 1 diluent per 60 1 barrel
x 3 rinses, 3 1 diluent per 20 1
barrel x 3 rinses.

32. POL As needed for vehicles and
generators, based on specific
operation.

33. Incineration? Number of Liters of pesticide
+ rinsate

Cleaning

34. Open Top Drums 10% of total number of barrels
retrieved

35. Plastic Bags 1,000: .75m x 1.5m

36. Blocking Tape 2 rolls

37. Buckets, Shovels, Brooms,

Bushes, 15 each

38. Floor Sealant Adequate for cement warehouse floors

39. Plastic Sheeting Adequate for earthen warehouse
floors (temporary)

40. Absorbent 500 kg

41. Limestone and/or Caustic Lye Adequate to neutralize spill area
(for organophosphate pesticides
only) )

42. Excavation Equipment Adequate for landfill pit
construction (if necessary)

43. Lubricating 0il 50 1

44, Personal Hygiene 2 sets per participant

(soap, towels, hand creme)

Camping (As needed for technical team and convoy personnel)
45. Camping chairs and tables

46. Camping beds

47. Linens

48. Blankets

49, Mosquito nets

50. Cooking pans

51. Cooking utensils

52. Eating utensils

53. Camp stove and gas

2 Though not a material, the facility providing incineration
services must meet EPA specifications if the operation is
supported by the USG.
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54,
55.
. Water jugs
57.
58.
59,
60.
61. C
62,

63.

Lanterns and fuel
Flashlights and batteries

Water filter

Coolers

Buckets

Sponges, rags, and soap

ord

Tents Adequate for personnel
+ 2 for office use

Generator set Incl. fuel, lights and ancillary
equipment

e, Procedures

l. Training

The 15 member laboi crew, the warehouseman, guards, drivers and
supervisory staff will participate in a one day "on site" pesticide
handling and safety training to ensure safe and environmentally
sound procedures are followed. Technical advisor(s) from the
consulting chemical manufacturing firm will facilitate or
participate in the training. The trainer will be able to communicate
in the official Tlanguage of the country (French, English or
Portuguese in Africa). The crews will be trained in:

- understanding the properties, risks and safe handling
of pesticides;

- proper use of Persona) Protective Equipment (PPE);

- how to (un)load and operate mechanical equipment (drum
cutter, hoisting equipment, manual pumps, etc.);

how to handle full drums properly;

emptying full drums into isotanks;

rinsing the drums with diesel fuel;

avoiding unnecessary spills;

- procedures to deal with accidental spills;

- fire prevention measures, use of earth lines to reduce
risk of electrostatic explosion, no smoking at the
operation site;

- chemical fire fighting procedures, use of dry chemical
fire extinguisher, value and use of common soil to
smother chemical fires; and,

- cleaning of sites.

A11 subjects will be explained to, demonstrated to, and practiced by
the crew. Training material will include the use of the actual PPE
and equipment which is to be used during the operation. Handling,
emptying and rinsing of drums will be demonstrated and practiced
with empty drums first.
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2. Health monitoring

Blood tests: A local doctor (host country to designate) takes blood
samples of prospective crew members; only those applicants whose
blood samples indicate they have had no exposure to the pesticide(s)
to be evacuated are selected. The pre-operation blood samples
provide the base level of pesticide(s) in the blood of each crew
member to which the post-operation levels will be compared. Samples
are properly labeled and stored while awaiting transport by the
fastest possible means to an appropriate blood analysis laboratory.
Note: Due to the complex nature of the analysis, the blood samples
are analyzed at a specialized laboratory. Results should be
available in less than 10 days.

If one of the crew members leaves the crew before the job is
finished, his final blood sample is taken. As soon as a new member
is added in the operation, his blood is sampled for a determination
of his pesticide base level.

If one of the crew members should show signs of illness the assigned
doctor is to be consulted. If contamination is suspected, a blood
sample is taken for immediate analysis. The crew member is
withdrawn from the work until further notice.

The health specialist who will provide backstopping for the
operation provides blood sampling and storage instructions for the
doctor involved in the operation. Appropriate blood sampling
equipment and blood storage/mailing boxes should also be provided.

Fatigue prevention: The daily work schedule must be adapted to
Tocal circumstances (temperatures, humidity, dust). Sufficient
periods of rest and refreshment will be scheduled based on weather
conditions and types of work being performed. Provisions should be
made tc ensure that adequate water is available for the crew to
wash-up at the conclusion of each work period. Soap, shampoo and
towels are to be provided.

Use of Personal Protective Equipment (PPE): Pesticide exposure is
Timited through the use of proper PPE. Al11 PPE complies with EPA
criteria, and is used in a manner consistent with OSHA operational
plant standards. Standard PPE is worn during normal activities
e.g. drum handling, emptying and rinsing. For complex operations,
e.g. handling severely leaking drums, specialized PPE is required.

A dust/mist cartridge mask covering the mouth and nose together with
a face shield, may be preferable to a full face mask in hot/humid
conditions. For a listing of standard and specialized PPE see
equipment specifications in Annex F.
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After completion of the operation a1l used PPE are put into open top
drums and sent with the returning freight containers for proper
disposal, or in the case of the specialized PPE for proper cleaning
and re-use.

_Daily visual observation: Because the motivation to remain a crew
member is high, it is likely that crew members would not readily
report physical symptoms of pesticide poisoning (central nervous
system effects such hyperexcitability, tremors, convulsions). Thus,
the person monitoring health will visually monitor and record
individual crew members’ condition on a daily basis.

Emergency procedures: The operation health/safety officer will also
hold a briefing and deliver documents to the local health facility
and the doctor assigned to the operation which describe measures to
be taken if, despite the use of PPE, accidental exposure to the
pesticide(s) occurs. Emergency therapeutic drugs to be administered
by the designated doctor will also be provided. Eye rinsing liquid
and first aid kits will be part of this package.

3. Site security and safety

Site sacurity: Minimal risks from unauthorized entry and
accidental contamination of non-operational personnel should be
assured. Physical security may be established by surrounding the
operation site with a wall which has a single entry and appointing
2 24 hour guard charged with keeping the site free of unsolicited
visitors. Warning signs will be posted in official and local
Tanguages.

The isotanks and the equipment freight container will be located on
the operation site. This site should have radie and phone
facilities, electrical power and water.

Site safety: The assurance of safe operations will be based on:

- sufficient rest breaks for the crew members;

- warnings and eventually dismissal of crew member(s) who do
not work according to the strict guidelines and instructions;
- proper use and storage of equipment and materials (isotanks,
diesel fuel);

- no admission of untrained crew members; and,

- proper cleaning of the site.

Standard safety equipment and precautions will consist of:
- two sizes of powder fire extinguisher;
- earth lines to prevent accumulation of static electricity

during pumping of the dieldrin into the isotank;
- dedicated hoisting equipment to unload drums properly;
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- over pack drums for handling leaking or poor-quality
barrels;

- simplz, easy-to-use manually operated pumps or explosion-
proof electric pumps if pre-opzrations assessment recommends
this option; and,

- absorbent, shovels and plastic sheeting to minimize and
absorb unintended spills.

Safety signs and placarding of isotanks and the operations sites
will also be used to maximize site and transportation safety. Fire
extinguishers, hoisting equipment and all other safaty items are to
accompany the convoy and should be in easy access in the event of an
emergency. Empty open top drums should also be carried by the
convoy so that in the event of an accidental spill contaminated soil
may be transported with the convoy for proper disposal.

Fire safety: Th: following safety procedures are designed to
minimize the chance of fires:

- areas in the vicinity of the pesticide(s) will be well-
ventilated, so that vapor pressure, and thus combustibility,
will remain Tow;

- small quantities (nte 200 1.) will be pumped at a given time
during drum rinsing, emptying, and transfer operations, and
site specific safety procedures will be followed;

- earth lines will be used during all pumping operations to
minimize the chance of electrostatic discharge; and,

- drum cutters rather .han drum crushers will be used.

The operation safety officer will instruct the crew and contract
manager in appropriate measures to take should a fire develop
despite precautions. Crews will be trained in the use of the fire
extinguisher, and will also be instructed as to the value and
appropriate use of common sand and soil in the event of a fire.
The safety officer will also brief the local fire brigade on the
fire risks associated with the operation and develop a contingency
fire fighting plan.

4. Centralization of stock

A11 stock should be collected at one central location. Procedures
for the collection and transport of outlying stock are as follows:

- a trained and blood-tested crew, wearing standard PPE, loads
barrels onto the transport truck;

- wearing specialized PPE (if necessary), the crew loads
leaking er suspect drums into overdrums using barrel hoisting
equipment; overdrums are then loaded onto the truck;

- drums are securely tied down and precautions taken to
minimize accidents, e.g. slow speeds, routing over best
possible roads versus shortest route;and,

20



- several empty barrels will be transported with the shipment,
if accidental leakage occurs in transit, the crew will place
the leakers and any contaminated soil into the empty barrals.

5. Pumping and rinsing operation

Drums from outlying areas will be pumped first. To reduce amount of
handling, drums in poor condition are pumped directly into the
isotank from the delivery truck, not unloaded and then pumped. This
may require a bunded spill containment area around the delivery
truck and special pump station. All safety regulations will be
enforced and crews will wear standard PPE.

Drum emptying and safety procedures involve the following steps:

- Bags of sand are stacked side ways two high to create a bund
wall around the pumping, rinsing, and transfer area. The
bunded area is then covered with several layers of thick
plastic to contain any spills and prevent spilled material
from soaking into the sand. Roofing the work areas is also
strongly recommended to provide shade and minimize rainfall
into the operations areas. Absorbent will be kept close at
hand for handling spills.

- The pesticide drums are placed to one side, the isotank at
the other, with pumping equipment in between;

- The isotank earth cable is connected to the ground;

- The manhole on top of isotank opened;

- The pump is placed in an empty overpack drum;

- The valve between pump and isotank closed;

The hose from the pump is put into the isotank manhole and
secured in place with a flange.

The actual drum emptying and cleaning operation involve the
following steps:

- The drum is opened carefully;

- if the drum is 200 1 or larger, the pump is inserted
carefully into the drum, if smaller than 200 1, the drum is
decanted into a transfer vessel.

- valve on hose is opened and pumping is started;

- drum is emptied;

- valve on hose is closed;

- pump is put back in an empty open-top drum;

- emptied drum is filled with a pre-determined amount of
diesel fuel?;

- drum is closed and rolled on rack (rinsing);

? The amount of diesel fuel per rinsing will depend on the
drum size, as follows: 200 liter drum - 10 liters of diesel per
rinse; 60 liter drum ~ 7 liters of diesel per rinse; 20 liter
drum - 3 liters of diesel per rinse.
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- drum is opened, pump is inserted and rinsing liquid is
pumped into isotank;

- repeat of rinse steps two additional times;

- empty drum is placed on a draining rack. The draining rack
is designed to provide for the safe collection of all rinsate.

Special handling procedures may be needed for cleaning small (less
than 60 liter) drums, including the use of a holding and transfer
tank and a surge vessel. The Niger experience indicates it is easier
to empty smaller drums into a holding tank (modified 240 1. overpack
drum) and then, using a fixed surge vessel and pump station,
transfer the pesticide into the isotank. Special nandling procedures
can be developed during the site assessment visit.

Orums with obvious or suspected external pesticide contamina“ion
will be washed with solvent in an ovarpack drum three times or until
clean. Brushes used for cleaning drums will be shipped with the
other used equipment for disposal. For damaged drums which pose a
potential leakage problem, all internal rinsing will be done with
the drum in a overpack container.

6. Drum conversion

Once the drum has been thoroughly drained it will be converted into
scrap metal by being cut into sections. This process will involve
the following steps:

- The drum is placed in an overpack drum;

- the drum top is removed with a large drum opener; - inside
of drum is checked and cleaned with diesel and/or absorbent,
as required;

- the drum is reversed;

- the bottom of the drum is removed;

- the drum is removed from the overpack drum;

- the drum 1is manually cut into two halves with the drum
cutter; and,

- cut drum halves will be put into decontaminated drums or
open head drums, absorbent is added, the drum is closed and
prepared for transport.

In cutting the drums, care will be taken to ensure that no product
or rinsate is released into the environment. Emptying and cutting
660 drums using this procedure in Niger took approximately 15 days,
using three teams of 5 persons each working on a 2 hr. rotation for
6 hrs/day.

7. _Storage site clean-uy

The extent of contamination and subsequent clean-up is determined
through analysis of substrate samples taken from within and around
the storage sites. Samples are to be collected using approved
random sampling technigues and tested by a qualified pesticide
residue analysis laboratory. Cleaning will be carried out by the
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operations crew wearing standard PPE and dust masks.

Concrete floors should be brushed to collect dust and removable
contamination. Spills are to be treated with absorbent. Dust and
absorbent are collected in open top drums for subsequent disposal.
After cleaning, the floors are to be treated with a commercial
industrial sealant to prevent any possible pesticide migration from
the concrete or sub-soil into the warehouse. If the floor in
question is too pitted to receive the sealant the floor is to be
resurfaced with concrete per EPA or other appropriate criteria.

Earthen floors are to be swept to the extent practical. The dust is
to be segregated into contaminated and non-contaminated groups. The
non-contaminated group, soil determined not to have a level of
pesticide contamination above the background 1level 1in the
surrounding environment, will be disposed of by land spreading over
fallow soil. Demonstrably contaminated material is to be removed
and disposed of through pit burial or a similarly approved method
for the pesticide in question. The floor is to be surfaced with
concrete per EPA or other appropriate criteria.

8. Disposition of solids

Several options should be developed for the disposal of contaminated
solids collected at the storage sites. These options should be
covered in detail in the PDP, EA and presented for approval by the
Technical 1leview Committee (TRC). The transportation and
disposition of solids must meet EPA standards (see Annex K). Note:
EPA Office of Solid Wastes allows variances to modify land-fill
criteria on a case-by-case basis.

If burial is to take place appropriate excavation equipment must be
brought to the storage site to make the burial pit and cover the
area once the burial is complete. Materials to be buried are to be
carried from the warehouse in closed open-top 200 1 drums, which
will be rinsed with diesel before re-use in the disposal operation.

9. Transportation and logistics

The discussion below applies to the movement of liquid pesticides.
Once the appropriate type and numher of isotanks and containers are
rented, arrangements for their delivery to *he operations site
begin. Empty isotanks may be loaded two or three to a flatbed
(20,000 1 empty tank weight does not exceed 4 mt) and transported
cserland by the most direct route.

After the pesticide is loaded, full isotanks are loaded one to a
flatbed due to weight (25 Mt) and safety factors. Routing should be
over the best possible roads available during that season. The
route is previewed and kilometer by kilometer road conditions are
made available to the convoy. The average speed of the convoy should
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not exceed 60 km/h and dafly drive time not exceed 8 hours.

Rest breaks are scheduled at three hour intervals to avoid fatigue.
ANl travel takes place during daylight hours; parking and camping
arrangements are to be made accordingly. Vehicles are radio-equipped
to provide assistance in case of a break down or accident and te
coordinate vehicle movements.

A customs officer should accompany the convoy through local
checkpoints. The project coordinator should travel ahead of the
convoy to facilitate border crossings and make necessary
arrangements. A contingency route should be programmed in case of
natural or political problems.

10. Incineration

The incineration facilities must meet or exceed EPA incineration
guidelines (see Annex L). A mechanism must be in place to properly
track the material until it is completely incinerated, as emission
data are required throughout the burn. Emission data are the
responsibility of the incirerating facility and all results must be
submitted to AID. As indicated in the MOU, one party will be
responsible for obtaining the necessary importation and incineration
permits and ensuring that all conditions stated by the country of
importation are met.

]1. Post operation review

A review of the transfer and disposal operation will be conducted.
This review will be in the form of a meeting between the major
parties involved in the execution of the plan. The primary purposes
of the review will be to:

- to review experiences and lessons learned;

- document new procedures used in the operation;

- recommend improvements for similar operations in the future;
- determine cost effectiveness of the operation; and,

- review the process to establish a generic private sector
recovery and disposal capacity.

f. Schedule of actions: The following is a schedule of actions
which can be anticipated in undertaking a pesticide disposal
operation. This schedule should serve as a checklist for developing,
drafting and implementing a pesticide disposal plan. Actual time
required to complete a disposal/remediation operztion will vary
depending on the options chosen, the quantity and nature of the
product involved, logistics requirements, the need for site clean-up
in addition to product transfer, and weather conditions. A minimum
of 6 months can be expected from a request for assistance until the
completion of an After Action Report.
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Initiation of Pesticide Disposal Program based on request for
assistance and informal agreement between parties to conduct
assessm:nt and planning process.

Inputs solicited from all potential participating parties on
technical, legal, procedural issues and timing. Initial
decisions made on which disposal or remediation option (land
disposal, reuse/reformulation, incineration, «e») and
contracting/procurement methods to be pursued.

Pre-operation assessment visit by the party providing
technical assistance completed.

Decision, based on assessment report, to proceed with PDP.
Establishment of Technical Review Committee (TRC), allocation
of responsibilities and designation of 1iaison persons for
each party involved.

General implementation schedule and budget circulated.
Technical, procurement and legal advisors collaborate on the
development of the budget, procurement plan and definition of
responsibilities.

Complete draft POP. Hard and electronic copies for technical
review, distributed and translated, if needed.

EA drafted and submitted for approval/review. (Translate, if
needed).

PDOP and EA sent to host government.

TRC meeting for PDP and EA review.

Soil samples sent for residue analysis.
Participating party approval of the PDP via MOU.

Copies of Final PDP and approved EA sent to all participating
parties and to countries of transit.

Procurement process begins.

Completion of procurement documents for isotanks, off-shore
equipment and freight.

Shipment of materials to country of operation.
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-- Identification of local physician responsible for health
monitoring; shipment of blocd sampling equizment to physician
with briefing materials,

-- Concurrences of officials from countries of transit and the
country of import and incineration.

-- Contract started for operations manager. Preparation of the
operation site begins.

-- Arrival of containers at nearest seaport.

-- Recruitment of iabor crews; blood sampling of crews, samplvs
sent by express mail to analysis lab.

-- Arrival of containers in country of operation, confirmation of
start date.

-- Locai procurement complete. Departure of local materials for
operation site. POL delivered tc operation site.

-- Centralization of pesticide completed.

-- Arrival of containers at operations site.

-- Arrival of technical teams in country.

-- Training of crews.

-- Preparation of pumping and rinsing stations.
-- Operations begin.

-- Transfer of pesticide into isotanks, drum cleaning, drum
conversion begins.

-- Site operations complete.

-- Shipment begins.

-- Shipment completed.

-- Incineration completed.

- Post-operations review meeting.

-- After Action Report.

9. Summary Budget: Line items and calculation formulas for the
summary budget are as follows (Additional details can be found in
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Section IV, Budast and Annex G, Niger’s PIO/T and Cs):

1. Labor
1 training day x 15 laborers
15 operation days x 15 laborers
7 clean-up days x 8 laborers
20 convoy days x 7 laborers

2. Per Diem
same as above x appropriate local rates

3. Fuel and Solvent
Fuel : As needed for support vehicles
Solvent : 10 1 solvent/ 100 1 barrel x 3 rinses
7 1 solvent/ 60 1 barrels x 3 rinses
3 1 solvent/ 20 1 barrel x 3 rinses

4. Rentals (Isotanks, Container)
isotanks = $ 6,000/month for 4 months
container = $ 1,000/month for 4 months

5. Transport {Isotarks, Container)

6. Incineration and Smelting
Incineration = § 300/Mt
Smelting = bid price

7. Equipment
Calculated according to local rental or purchase
prices. Niger equipment expenditures equaled §
22,500.

8. Local/Misc. Costs
Averaged $ 20,000 in Niger.

h. Public Affairs: Government officials of the country of
opcration and the countries of transit are briefed well in advance
of the operation. Ail parties should be appraised of relevant
changes in the operation as they occur.

News releases are developed jointly by participating parties.
A fact sheet on the pesticide(s) is provided to the press; see
Annex I for Niger Public Affairs Documents. Suggested time of
releases: at the beginning of the pumping operation and upon
completion of incineration. Exact timing of all US and
European press releases to be coordinated amongst all parties.

Local press releases should be prepared for distribution by the host
government throughout the operation. Addressing local health and
environmental safety concerns will minimize negative reaction to the
operation and general public awareness will facilitate on-site and
transportation safety procedures.
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€. Technical Review Committee: During the development of the POP a
Technical Review Committee (TRC) periodically examines the document. In
addition to technical specialists the TRC should include environmental
specialists, a procurement officer, a legal advisor and a public relations
specialist from participating parties. Approval is dependent upon
technical soundness, adherence to EPA standards for health and
environmental safety, cost effectiveness, and compatibility with current
participating parties’ policy, program priorities and environmental
procedures.
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Y. ENVIRONMENTAL ASSESSMENT

The following provides a descriptive outline of a Pesticide Disposal Plan
Environmental Assessment. The actual assessment document may be part of an
existing programmatic Environmental Assessment covering pesticide disposal
or other related pesticide uses such as grasshopper control or integrated
rural development.

If a programmatic Environmental Assessment (EA) has not evaluated the
economic, sorial and environmental risks and benefits of the "use"
(removal ar4 destruction is considered a use) of the pesticide, AID
regulation, require that a Supplemental Environmental Assessment (SEA) be
performed. If no EA has been done as part of a broader development
program taen PDP specific EA is required.

A._ Introduction: A discussion of the purpose of the assessment; who
requires it; the events or project proposal which led to an amendment
being required; who will review the document and for what purpose.

Reference should be made to any documents being amended and the AID
procedures which require the development of such a document. NOTE:
Section 22 CFR Part 216 of the Environmental Procedures for AID Foreign
Assistance (Reg. 16) states that it is AID’s policy to ensure that
environmental consequences of AID financed activities are considered and
appropriate safeguards and mitigative actions are adopted.  Section
216.3(b), Pesticide Procedures, states that when a project includes
assistance for the use of pesticides registered by the U.S. EPA, the
initial environmental examination must evaluate the economic, social and
environmental risks and benefits. If the pesticide disposal is to be
considered a "use", Section 216.3(b)(1)(iv) regarding pesticides for which
EPA has taken regulatory action applies. The regulation requires that the
nature of the EPA action be discussed with the host government and
considered in an environmental assessment.

B. Pesticide toxicity and envrionmental fate

a. Toxicity: How the pesticide* is absorbed and stored within the body.
How it is metabolized. Target organs. Teratogenic effects and fetal
toxicity. EPA carcinogenic classification. Number and circumstances of
fatal poisonings worldwide. Fatal concentration of the pesticide as well
as cgnczntqations found in the general population which have no complaint
of 111 health.

b. Environmental Fate: Resistance to biodegradation. Possible by-
products of the degradation process.

* If more than one pesticide is involved, the assessment

should be completed for each pesticide, although part of the

discussion can refer to the general type of pesticides involved

if this is appropriate.
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. Type of soil the pesticide is most likely to adhore
to; propensity for leaching (indicator = concentrations found in
ground water); depth of soil profile to which the pesticide is
found; potential for surface run-off (indicator = concentrations
found in the surface water); rate of volatilization from the soil,
especially under environmental conditions existing in the country of
operation; and potential for microbial degradation.

2. _In Water. Occurrence in ground and surface water; potential
for degradation in water.

3. In_Air. Average lifetime in the atmosphere; data on
atmospheric degradation of the pesticide(s) {if available;
propensity for photovolatilization from plants; properties of the
photovolatilized pesticide(s), if different from the parent
compound.

4. In Biosphere. Bioaccumulation at each level of the food chain
(to the extent described in the scientific literature); animals
most susceptible to poisoning and the lethal concentration;
evidence of indefinite accumulation in the environment, if any.

C. Disposal options: Listing of the options for consideration and
discussion of investigations performed to date. The following options

were investigated, and conclusions made, in the Niger SEA:

a. long term storage. This option required transferring the pesticide to
new barrels for long term storage. These barrels were expected to
deteriorate more rapidly than the toxicity of the product, thus requiring
additional intervention at some later date. There could have been a
temptation to use the product at some future date, especially in the event
of major locust infestations or plagues. Security of the area would have
required continual resource expenditure, and the space needed for storage
of less persistent, usable pesticides wouid have remained occupied by an
unusable product.

b. landfill burjal. Would have required perpetual security and the
barrels, and possibly the pit liner, were expected to deteriorate before
the pesticide.

c. Chemical detoxification. Chemical degradation techniques such as the
KPEG technique developed by EPA’s Dr. Charles Rogers, were still being
studied. At that time, the products of the process were of unknown
toxicity and the process produced an end product in greater quantity than
the original pesticide.
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d. Incineration. Incineration’s main advantage is that it permanently
destroys the unwanted chemical (EPA, 1988)%. The Congressional Office of
Technology Assessment (OTA) had concluded that incineration was safer than
Tand disposal and long-term containment (OTA, 1985)°. The generic concern
about. incineration was that very small quantities of “products of
incomplete combustion® (PICs) may be formed, and that some of them may be
toxic. In a high temperature incinerator, PIC formation is minimized by
keeping the initial products of combustion at high temperature for the
appropriate length of time, and by removing them with air pollution
control devices.

Based on then-current data, EPA believed that incineration was the best
technology available for the treatment of many organic wastes because it
reduced both waste toxicity and volume (EPA, 1988)%. EPA has developed
incinerator performance standards to ensure that no threat is posed to the
surrounding population and environment (see Annex L).

Three main opticons existed for incineration:

]. Mobile dedicated high temperature incinerator. Issues against

this option were: high cost, use of unproven technology,
transportation constraints in Africa, and unsatisfactory results
from recently performed mobile incinerator burns.

2. Cement kiln. This option was deemed inappropriate in Niger due
to the deteriorated condition of the only kiln in country and the
political difficulty encountered sending the pesticide to a
neighboring country for incineration.

3. Incineration in a third country. The unprecedented option
pursued by Wiger, made possible by the unique collaboration of a
pesticide manufacturer using technology and contacts, AID funding
and field personnel, GTZ co-funding and technical assistance and
host country ground support. The pesticide (dieldrin) was collected
in specialized isotanks, then transported to Holland for destruction
in a state-of-the-art incinerator. Note: The Niger dieldrin was
transported to Holland as pesticide, not as toxic/chemical waste.

e. Barrel disposal. The option of smelting the barrels locally should be
explored. If appropriate facilities are unavailable the option exists of
sending the barrels to a third country for disposal. The volume of
barrels to be transported may be reduced by cutting or crushing the rinsed
and dried barrels. Methods for reducing the volume of barrels to be
transported are: Electric barrel crushers, Flattening the barrels with
heavy machinery (such as a bulldozer), Cutting barrels into sections with
a manual drum cutter.

’ Additional citations are contained in original document.
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Q. Pesticide Disposal Plan_ (PDP) activities: Each POP activity is
summarized and comments made regarding their technical soundness and
compliance with EPA regulations. The PDP operations outline (Table of
Contents) should be followed as a guide for this review.

Recommendations are made which would improve health and/or environmental
safety of the operation. Areas requiring additional monitoring are
highlighted. The activities to be reviewed include:

a. Training. Location, duration, participants, facilitator, content,
method of delivery, and language(s) of execution.

b. Health monitoring. Blood sampling method, appropriate local health
provider, briefing health provider and local health facilities, first aid
kits and therapeutic drugs available at the site, essential health
facilities at the site, health monitoring procedures and frequency, and
appointment of appropriate health and safety monitor.

¢. Site security and safety. Enclosures, access, guards, admittance

procedures, identification of high risk activities, safety procedures
(applicable to staff, crew and observers), safety equipment, and
appointment of an appropriate safety officer.

d. Personnel. Minimum staffing requirements, experience preferred, and
designation of an appropriate personnel recruiter.

e. Equipment. Review equipment specifications to ensure they meet or
exceed EPA standards.

f. Centralization of stock and transfer of pesticide(s) to Isotanks.

Collection and centralization activities, special treatment of leaking
barrels, safety procedures during transport from outlying storage sites,
contingency procedures in the event of an accidental spill, detailed
sequence of activities for the transfer to isotanks and the rinsing and
corversion of contaminated barrels, health and environmental safety
procedures practiced throughout the operation and the designation of an
appropriate site safety officer.

g. Clean-up operation. Pre- and post-operation soil sampling procedures
which test pesticide residue levels of the soil at the storage warehouse
and surrounding yard, analysis performed on samples, designation of
heavily versus minimally contaminated soil and the appropriate method of
disposal for each, procedures for cleaning and sealing the warehouse
floors, follow-up sampling of the disposition area for the contaminated
solids.
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h. _Disposition of solids. Estimation of the volume of contaminated
solids to be treated, pro’s and con’s of soil disposal options. NOTE: A
decision matrix could be developed by the TRC regarding which level of
residue found in the soil samples would invoke which disposal option.

l. land spreading. Location descripiion; risk to human, animal

and plan life; distance to nearest inhabited areas, migration
routes, and water sources; rate and effects of volatilization using
this method, including substantiating studies; degradaticn rate and
likely by-products given the properties of the pesticide(s) in
question in relation to the lscal environment, e.g. soil type,
climate, etc.; method and rate at which the contaminated soil would
be spread; using soil as the diluent; possible public opinion
regarding use of this method. In general, it is recommended that
1ightly contaminated seils be spread on the surface of a posted use
site in such a way as to simulate the formerly acceptable use rate.

2. Burial at a mine site. Location of the mine; security at the
site; method of burial; logistics, transportation and equipment
necessary; possible public opinion regarding this method of
disposal, especially the opinion of the mine workers union.

3. Pit disposal. Site hydraulic characteristics, based on data
from reliable hydraulic maps; waste characteristics in relation to
the local environment; engineering design compliance with EPA Office
of Solid Waste (OSW) recommendations for landfilling the
pesticide(s) in question; equipment and materials necessary;
poscible public opinfon regarding this action. NOTE: Variances may
be applied which modify landfill criteria on a case-by-case basis.

1. Transportation and Logistics. Detailed itinerary with descriptions of
road conditions, distances, communication plans, security during rest
stops, contingency plans for accidents and maps; road conditions and
water courses traversed at the time (season) of transit; safety
procedures while in transit and at the storage facility site awaiting sea
transport; compliance with ralevant international and national 1laws and
regulations regarding transpurt of pesticides by land and sea; appointment
of appropriate staff personnel to monitor the decontamination of the
isotanks and the documentation assuring compliance with maritime 1law.

J. _Incineration. Review of the specifications of the incineration
facility to ensure they meet or exceed EPA standards required under the
Resource Conservation and Recovery Act (RCRA) for organic compounds,
dioxins and dibenzofurans, or the more stringent standards required under
the Toxic Substances Control Act (TSCA) for polychlorinated biphenyls
(PCBs); guantity and mixture in which the pesticide(s) to be burned;
trained staff and monitoring equipment available at the facility;
documented emissions tests and mechanism to track when the pesticide(s)
are completely incinerated.

33



A ion nvirgnmental Assessment [ssue

4. Public Awareness Considerations. Existence of a plan for informing

government officials, involving the press and facilitating general public
relations; Participating parties representatives in the countries of
transit are briefed and provided a copy of the operation plan; government
officials in the countries of transit are briefed in a timely fashion and
by the appropriate channels; press release content and timing are
coordinated among the participating parties; fact sheet on the
pesticide(s) and the removal operation are developed and forwarded as
appropriate for onward distribution in the country of operation.

b, Populations at Risk

}. Human populations. Census of tha local population at the
operations site(s) and the population of the villages, towns, and
cities the convoy will pass through; subpopulations most at risk
e.g. nursing infants, pregnant women, etc.; risk reduction factors
encompassed by the plan; comparison of risk due to no action versus
the action proposed by the PDP.

2. Wildlife populations. Proximity to migratory routes, bird

nesting areas, protected areas and bodies of water; concentration
of the pesticide(s) in the existing populations along the transport
route; comparison of the risks due to no action versus the action
proposed by the PDP.

¢. Emergency Contingency Plans. Review of contingency plans for
technical soundness, adherence to EPA standards and a demonstrated

willingness on the part of all parties involved to adopt the
aforementioned plans. Contingency plans should be outlined to handle
accident site assessment, first-aid, site security, pesticide containment
and clean-up, and changes in travel conditions, personnel or timing.

d. Accidental Release: Mitigating Factors. Designation of the primary
potential causes of accidental release of the pesticide into the

environment during this type of operation and a review of the safeguards
and procedures identified to address these pussibilities; identification
of the risk should an accidental release occur despite the safeguards and
safety procedures.

e. Environmental Monitoring. AID Regulation 16 states monitoring should
be done to measure any changes in environmental quality, pesitive or
negative. Review of all monitoriiig systems identified in the PDP to
ensure an adequate monitoring plan is in place before the start-up, and
throughout the operation. Follow-up sampling may also be indicated.

f. Implications of No Action. Possible short and long term effects of
no action are analyzed. Beyond the risk to local populations and the
environment, does no action substantiate any commitment made by parties
involved in the PDP to the host country to reduce pesticide risks; would
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no action promote responsible stewardship of pesticides on the part of
private industry.

n . Closing statement and recommendation for approval or
denial of the operation plan by the Technical Review Committee.

. Policles, procedures, congressional acts, case studies,
E;ticles and telecommunications cited as substantiating references in the
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Annex A: DESCRIPTIVE CHRONOLOGY: Niger Dieldrin Disposal Program.

1974

1986

1986

1988

5/88

1/88

1/88

5/9/88

10/88

late 1988

early 1989

3/2/89

AID speaks out against the use of chlorinated hydrocarbon pesticides
because of the bioaccumulativity and persistence in the food chain,
particularly under developing country conditions.

US press incorrectly accuses AID of supporting the use of dieldrin
in Niger. USAID/N initiates discussions with the GON on problems
associated with dieldrin use.

In response to grasshopper/lccust outbreak FAQ proposes funding the
transportation of a gift of dieldrin from the Government of Tunisia
to the Government of Mali. USAID intervenes diplomatically to
"prevent” that shipment but is unable to stop similar deliveries.

Dieldrin delivered by aircraft to Agadez. Libya and Tunisia are
reported sources.

USAID/N opposes, 1in writing, the use of dieldrin in 1988
Tocust/grasshopper campaign.

USAID/N requests GON not use dieldrin stocks; cites possible
stoppage in USG anti-Tocust aid if dieldrin used.

GON indicates willingness to not use dieldrin stocks if otker
pesticide supplies are adequate for needs.

USAID/N delivers 20,000 1. malathion to Niamey (and additional
40,000 1. between June and September, 1988) as an alternative to the
use of dieldrin 1n locust control.

FAO meetiny in Rome to discuss the use and hazards of dieldrin in
desert locust control. FAO declares dieldrin is no longer an FAQ
approved pesticide and commits to undertaking an inventory of
dieldrin stocks in N. Africa as a prerequisite to dealing with the
problem of dieldrin disposal or containment.

WWF/N and USAID/N fence pesticide storage site at Iferouane with DCP
per-onnel. Funding from USAID/N.

WWF/N ajerts USAID/N that barrels of dieldrin are leaking at
Tchintalouse in the Air mountains.

OFDA provides USAID/N technical advice on containment and sampling
of dieldrin leakage in Niger.

EPA specifies protective clothing required for persons involved in
sampling, transport, or storage of dieldrin.
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16/3/89

2-18/3/89

14/4/89

19/5/89

5/89

22/6/139

8/7/89

7/8/89

7/8/89

14/8/89

8/89

USAID/N receives formal letters from GON requesting assistance in
developing & response to the problem of leaking dieldrin barrels in
northerr Niger.

D. Sutherland, scnior EPA entomologist, visits Niamey to develop
implementation plan for removal or safe storage of surplus and
unusable insecticides in Niger.

USAID/N submits draft Dieldrin Risk Reduction Plan to GON. Copies
forwarded to other donors. USAID/N allocates 30,000 USD of AELGA
funds for t*iae dieldrin management plan. Other donors to be
solicited tor remaining 55,000 USD of the estimated cost. Mission
requests GON select two regional storage sites to be fenced with
AELGA funds.

AID/W approves Sutherland’s Implementation Plan for GON to Reduce
Hazard of Surplus and Unusable Insecticides Acquired for Use in the

Locust/Grasshopper Control Program.

GON approves dieldrin risk reduction plan and designates site in
Agadez for isolated pesticide storage.

USAID/N completes Phase 1 of Dieldrin Risk Reduction Plan. Actions
included: (1) retrieval of dieldrin drums from Arlit, Iferouane,
Tchintalouse; (2) collection of soil samples from Tchintalouse; (3)
burial of small volume of contaminated solids in Arlit; and (4)
assessuent of future containment requirements.

GTZ Pesticide residue analysis laboratory analyzes 47 soil samples
taken from Tchintalouse. Pesticides analyzed include; dieldrin,
karate, fenitrothion, malathion.

USAID/N requests quotations for specialized over-pack drums from
manufacturers.

AID/W holds peer review of Dr. Charles Roger’s "KPEG"® procedures
for the on-site disposal of chlorinated hydrocarbon pesticides by
chemical degradation. Consensus: decomposition of lindane and
dieldrin is possible using this method but additional research
needed before it can be recommended.

GTZ provides USAID/N results ot suil samples taken in Tchintalouse.
Results indicate relatively high concentrations of dieldrin.

USAID/N fences pesticide storage sites in Agadez and Arlit.

® Potassium Polyethylene Glycolate
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4-8/9/89

14/9/89

9/89
1/11/89

6/11/89
9/11/89

11/11/89

10-11/89

11/89

21-26/1/90

17/4/90

29/4/90
25/4/90

6/90

FAO sponsors pesticide management workshep in Ghana. Topics:
international code of conduct on distribution and use of pesticides,
field research, legislation and legal procedures, pesticide storage,
role of private industry in implementation of code.

Shell provides USAID/N with specifications on barrels appropriate
for long term storage of dieldrin.

USAID/N fences two pesticide storage sites at Tchintzlouse.

AID/W informs mission that cement kiln burn devonstration in
Pakistan is scheduled mid-November.

Shell forwards information on dieldrin formulation to USAID/R.

Morocco locust control project supplies USAID/N with lessons learned
regarding use of drum crushers.

USAID/N unable to attend Pakistan test burn, requests results when
available.

FAO evaluation missions visit Chad, Mali, and Tunisia to survey
pesticide stocks, including dieldrin.

USAID/N designates $54,00C for the Niger Dieldrin Risk Reduction
Plan under AELGA.

AID/W  Africa Bureau sponsors West African Regional Pesticide
Disposal Conference in Niamey to discuss disposal options of
obsolete pesticides. International donor agencies, government
ministries and private industry representatives participated.

Shell International contacts USAID/N to explore possibility of
collaboratively removing dieldrin from Higer for incineration in
Holland. Anticipated quantity to be shipped: 27,000 L; anticipated
cost to be covered by USAID not to exceed 74,000 USD.

PRIFAS publishes article criticizing USG policy regarding the use of
pesticide dieldrin.

Dutch authorities begin review of the draft Shell disposal plan.

USAIO/N notifies GON/Directoratc of Crop Protection that: (1)
appropriate disposal technology is not available in Niger (e.g.
cement kiln disposal) (Z) appropriate technology cannot be expected
to be operational for 3 to 5 years. As a result, the draft plan for
the second phase of the risk reduction focuses on assuring safe long
term storage until appropriate disposal facilities are operational.

Greenpeace correspondent releases article opposing incineration of
obsolete pesticides due to the possible generation of large
quantities of PICs (Product cf Incomplete Combustion).
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2/8/90

9/8/90

13/8/90

18/8/90
23/8/90

31/8/90

4/9/90

9/9/90

10/9/90

12/9/90

16/9/90

17/9/90

Shell requests the following from USAID/N before continuing their
draft proposal; (1) formal request for assistance; (2) clarification
of ownership of dieldrin stock and responsibility for public health;
(3) GON to secure necessary security and political clearance for
movement through Burkina Faso and Togo.

USAID/N receives initial proposal from Shell regarding their
willingness to collaborate in the removal of obsolete dieldrin
stocks from Niger for high temperature incineration in Holland.

Shell completes the French translation of the initial proposed
disposal plan.

USAID/N forwards Shell proposal to AID/W and OFDA.

Shell requests that USAID confirm or deny statement from Greenpeace
article that "Ironically, USAID, which organized the disposal
confe. ence in Niamey, concluded last year that there was no evidence
that dieldrin and lindane had been effective in preventing locust
and grasshopper plagues. USAID subsequently terminated programs
that encourage the use of these pesticides.”

Shell proposes a technical assessment team visit the dieldrin
storage sites in Niger 10-16/9/90.

USAID/N asks to postpone the assessment team visit until week of
24/9/90.

Shell assessment team unavailable for week of 24/9/50.
Counterproposal is week of 17/9/90. Shell is opposed to postponing
visit unti] Oct. 1990 due to added time constraints to the operation
start-up date.

GON expresses concern about all obsolete pesticides. Shell’s
proposal is to deal only with the pesticide which they manufactured,
dieldrin.

USAID/CFDA environmental officer, Gudrun Huden, investigates source
of Greenpeace quote and refutes it’s accuracy.

USAID/N requests ASAP guidance from AID/W regarding the mission’s
ability to process the Shell propesal if all FAR requirements,
including advertising requirements and sole source justification,
are met.

Shell confirms assessment team’s arrival in Niamey 16/9/90 for
approximately one week.

Shell assessment team, D. Zwartbol and G. Kroezemann, arrive in
Niamey.

Shell assessment team meets with USAID and DCP.
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18/9/90

18-20/9/90

21/9/90

24/9/90

25/9/90

9/10/90

12/10/90

15/10/90

19/10/90

22/10/90

AID/W sends approval which allows for deviations to the US AIDAR
;.e. tre USAID/N may now receive and process the Shell proposal
irectly.

Shell assessmeut team visits dieldrin storage sites in Agadez and
Inabangharit.

Shell assessment team briefs USAID/N and AFR/TR Director Cobb on
their findings. Major findings include: the volume of dieldrin and
flushing liquid to be removed is 70 m®, 80% more than had bees
anticipated; technical aspects of the retrieval should not pose
significant problems; facilities and experienced personnel are
adequate; most viable option for transfer of dieldrin in
Inabangharit would be to truck drums and over-pack barrels to Agadez
before pumping into isotanks; Shell and USAID are to investigate
the possibility of air freighting the isotanks from Agadez to Europe
due to the possible difficulty of securing overland transit
agreements from neighboring countries.

USAID/N passes briefing materials to GON.

AlD/W advises mission that in order to support the program, USAIO/N
must either: (1) amend and expand the draft Niger SEA to address
[Shel1’s]) proposed dieldrin disposal plan in detail; or (2) prepare
a separate initial environmental examination and an environmental
assessment that discusses the proposed plan and addresses potential
adverse environmental impacts. Option 1 is chosen by the mission.

AID/W Representative Knausenberger passes copy of the proposal to
FAO for information and possible cooperation in implementation.

USAID/N begins formal contracts with GON on selection of disposal
site in Niger, transit authority through netghboring countries and
liability.

Shell confirms Oct. 15 meeting in London.

USAID/N requests that AID/W establish a Technical Review Committee
(TRC) to study and comment on the Shell proposal.

Shel1-USAID/N  meeting in London to discuss the proposal to
collaboratively remove dieldrin from Niger for incineration in
Holland. Agenda: (1) Review findings from recent SNC/SICM assessment
visit in Niger; (2) Review AID/W fax points of 20/9/90; (3) Agree on
revised plan of action and nutline costing; (4) Agree on next steps.

USAID/N requests AID/W circulate and distribute all NDDP related
communications to the mission.

USAID/N Representative Kelly briefs AID/W on results of the 15/10/90
meeting with Shell in London.

40



23/10/90

30/10/90

2/11/90

12/11/90

15/11/90

19/11/90
22/11/90

23/11/90

26/11/20
27/11/90
28/11/90

13/12/90

16/12/90
23/12/90

PID/W convenes a TRC meeting to assess the status of the
deliberations with Shell, identify remaining technical issues,
outline an implementation plan, allocate responsibilities and
establish a timetable for follow-up.

A{D/H sends SICC draft outline of the TRC reviewed implementation
plan.

USAID/N requests whether the steel facility in Lome is interested in
the cleaned dieldrin storage barrels as scrap metal.

USAID/N requests USAID/Burkina Faso and USAID/Togo assistance in
ascertaining whether there are any restrictions on the transit, via
freight forwarders, of pesticides through Burkina Faso and Togo.

Director of Lome steel mill responds negatively to the disposal of
the dieldrin storage barrels at their facility.

EPA circulates proposal to landfill contaminated solids, for
comments.

TRC meeting to merge USAID/N and SICC inputs into the NDDP draft.

Technical planning meeting between AID and Shell held in the Hague
to discuss the NDDP. Topics covered: division of responsibilities,
legal issues, timing and task time 1line, plan development
responsibilities, landfill/disposition of solids, incineration
criteria, transportation, insurance, budget, and technical review.
USAID to investigate the option of air transport from Niger to Lome
with sea transportation onwards to the Netherlands.

USAID/N Representative Kelly meets with GTZ in Eschborn to briaf
GTZ/Pesticide Service Project personnel on the NDDP and solicit
their support in the effort.

Translation of draft SEA sent to the GON ministries.

Review meeting of all AELGA funded projects.

Shell notes they are unable to support the 15/11/90 EPA landfill
proposal, requests EPA’s urgent counterproposal.

USAID/N sends SICC a revised operations schedule, operations to
begin in Agadez March 8, 1991.

USAID/N sends final NDDP draft to SICC and AID/W.

EPA chemist Jude Andreasen arrives in Niamey to complete the SEA
amendment for the NDOP.
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31/12/91

4/1/91

1/1/91

10/1/91

15/1/91

28/1/91

30/1/91
4/2/91
16/2/91

19/2/91

22/2/91

1/3/91
2/3/91

4/3/91
12/3/91
14/3/91

USAID/N requests GTZ technical and financial assistance in the
laboratory testing of soil samples taken from the dieldrin storage
sites.

USAID/N provides draft SEA amendment to AIO/W for review.

USAID/N sends AID/W technical review committee, SICC, and GTZ
revision 4 of the NDDP draft.

C. Kelly collects soil samples: 8 from DDA warchouse Agadez, 28
from NAAC warehouse in Inabangharit, 5 at 1 km intervals along road
from Inabangharit well towards Agadez.

USAID/N requests AID/W provide concurrence to the NDDP by 30/1/91 or
the Mission would be obliged to cancel the dieldrin retrieval
operations.

TRC completes final review of the NDDP and SEA amendment, approves
draft contingent on suggested changes.

AID/W approves NDDP.
USAID/N prepares Dutch import application for GON signatures.

USAID/N submits draft SOM for Operations Manager to AID/W for
comment .

GTZ project team leader, Dr. Vaagt arrives in Niger to finalize GTZ
commitments and obligations.

AID/W responds with comments on the proposed SOW for an operations
manager.

USAID/N receives freight contract RFP from REDSO for vetting.

USAID/N decides a one month delay in NDDP will not result in a
significant increase of road transportation risk. Shortening the
loading time in Agadez and shipping the dieldrin to Lome before the
completion of clean-up operations would regain two of the three
weeks lost by delays.

SNC signs amended memorandum of understanding for the NDODP.
Freight carriers receive RFP on the NDDP freight contract.
REDSO receives PIO/T for round trip freight contract of isotanks
Holland-Lome-Holland with 57,384 USD remaining in AELGA funds.

Remainder to be funded once "Brooke-Alexander" restrictions are
lifted.
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18/3/91

20/3/91

21/3/91

26/3/91

28/3/91

29/3/91

4/4/91
5/4/91

18/4/91
19/4/91
21/4/91
22/4/91

24/4/91

26/4/91
29/4/91

30/4/91

USAID/N submits translations of NDDP and SEA documents to GON,
USAID/BF, REDSO/Abidjan.

USAID/N obtains verbal agreement from the GON Secretary of State for
Agriculture for the dieldrin retrieval operations.

GTZ signs MOU for NDDP allocation of responsibilities. GTZ provides
USAID/N with soil residue analyses.

SNC ships freight container from Holland to Togo.

USAID/N Director Eaton meets GON Secretary of State Agriculture.
Instructions given to GON/DCP to complete appropriate paperwork and
sign the MOU.

"Brooke-Alexander" restrictions lifted. USAID awards freight
contract to SNTN.

USAID/N sends translation of the NDDP and SEA documents to
USAID/Togo, AID/W, SICC, GTZ.

Isotanks and equipment leave Holland for Lome, Togo.

USAID/Mali requests copy of NDDP. GRM has obsolete pesticide stock
on hand and is interested in finding a way to dispose of it.

Isotanks arrive in Lome, Togo.

GON signs Memorandum of Understanding for NDODP.

SNC technical team arrives in Niamey.

USAID/N submits translations of the NDDP to GON ministries:
Ministry of Public Health, Ministry of Agriculture and Livestock,
Ministry of Water and Environment.

EPA observer Jensen arrives in Niamey to monitor field operations.

AID/W distributes draft press release regarding the commencement of
the dieldrin removal activities in Agadez.

GTZ representative Schimpf arrives in Niamey.

USAID/N signs the Memorandum of Understanding with GON, GTZ and SNC
for the NDDP.

Isotanks loaded in Lome for transpart to Niamey. Departure delayed
by holidays and problems with essvr.:.al paperwork.

GON signs Dutch import application.
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1-4/6/91

4/6/91
5/6/91

6/6/91k
7-11/6/91

7/6/91

12/6/91

13/6/91

14-15/6/91
16/6/91
17/6/91
18/6/91

Technical team 1labels f{sotanks with international codes for
flammable and toxic compounds and briefs convoy personnel on safety
and emergency procedures. Vehicles receive thorough equipment
check. Transit and customs documents are reviewed for accuracy.
Post operation blood samples are drawn.

Prefect of Agadez makes televised visit to the Agadez operations.

Dieldrin convoy departs Agadez for Lome, Togo. The first stop is to
be B. Konni, Niger. Later the same day USAID/Togo advises the
convoy not to travel through Togo due to expected political
problems. Convoy is rerouted to Cotonou, Benin.

AID/W submits XA approved draft press release to USAID/N for
comments. Final content and release date to be coordinated with
Shell and GTZ.

Convoy travels from B. Konni to Dosso.

Convoy parks at Dasso awaiting resolution of Togo/Benin transit
problems.

ORU coordinator, C. Kelly precedes convoy to report on road
conditions and make appropriate travel arrangements. GOH signs
formal agreement on the importation of the Dieldrin for incineration
at the AVR plant in Rotterdam.

SNC technical advisors leave Niger.

SICC expresses concern over the wording of the press release drafted
by AFR/XA.

Convoy travels from Dosso to Gaya. Ministry of Foreign Affairs
(GON) advised of change in itinerary for the dieldrin convoy.

Convoy travels from Gaya to Parakou, Benin; ship on which dieldrin
to be Toaded passes Cotonou 7 days early. Efforts made to reroute

'shipment to Lome for the following reasons: the long expected delay

of a ship passing through Cotonou willing to handle the dieldrin,
the high cost of storage space in Cotonou, the availability of no-
cost storage at the Shell/Togo facilities and a greater degree of
political stability apparent in Togo.

Convoy parks at Parakou.

Convoy travels from Parakou to Cotonou.

Convoy parks at Cotonou.

Convoy arrives in Lome, Togo. Travel days = 6, Stop days = 8.
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20/6/91

21/6/91

22/6/91

26/6/91

27/6/91

2/1/91

30/6/91-
5/1/91

9/1/91

10/7/91
20/7/91

7/91
1/91
27/1/91

1/8/91
8/1/91

Oieldrin unloaded from contractor’s trucks and placed in hazardous
materiais storage.

Oue to holidays in Togo the ship on which the dieldrin is scheduled
passes Lome without taking on cargo.

Workers and convoy personnel return to Niamey.

M/V Woerman Ulanga loads four isotanks of dieldrin and one dry box.
USAID/N Representative Kelly and Shell/Togo monitor the loading
process.

Oieldrin leaves Lome for Rotterdam. USAID/N notifies SNC, SICC and
AID/W of shipping changes.

SNC reports receiving 26 blood samples drawn from workers at the
beginning of the operation and 7 samples (2 of which arrived broken)
for workers at the end of the operation.

DDA warehouse floor is prepared for resurfacing. DCP crews bury 20
m*> of contaminated sand, soil, absorbent and solids in
1andfi11 pit constructed to NDDP standards 10 km from Agadez. Blood
samples scheduled to be collected from second worker crew,
warehousemen, and any untested personnel.

USAID/N sends AID/W their preliminary comments and Lessons Learned
from the dieldrin disposal operation.

Site-inspection of the clean up activities in Agadez.

Dieldrin unloaded at Antwerp due to dock strikes in Rotterdam. The
isotanks are sent to Pernis by railroad, the couplings are changed
and the tanks are sent on to AVR to be emptied. The tanks are later
returned to Pernis for final cleaning.

Final NDDP field operation report due from NDDP operations manager.
USAID/N submits translation of news release to GON.

SNC circulates press releases and news articles in Europe.

USAID/N sends SNC/Pernis Purchase Order for the incineration of the
dieldrin.

AID/W circulates the XA approved press release in the U.S.

Shell proposes post operation review meeting at the Hague 26-27
Sept. 1991.
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8/8/91

24/8/91

26/8/91

8/9/91

19/9/91

22/9/91

26-27/9/91

30/9/91

1/3/92

USAID/N submits proposal to GTZ for the financing of the
rehabilitation and upgrading of the DDA warehouse in Agadez from
remaining GTZ funds.

USAIN/N solicits participants comments on the NDDP operation from
the technical review committee in Washington, SNC, GTZ, GON.
Rﬁsponses requested by 5/9/91 for compilation before the meeting in
the Hague.

GTZ returns to USAID/N the analytical results of the soil samples
taken before and after the NDDP operation. Analysis indicates the
wall of the DDA warehouse in Agadez is highly contaminated with
Fenitrothion. GTZ agrees to USAID proposal to rehabilitate and
upgrade the DDA warehouse.

AID/N confirms meeting with GIFAP to review Higer dieldrin program
scheduled for 30 Sept. 1991.

USAID/N receives Shell’s comments and recommendations for future
disposal operations.

USAID/N draws post operation blood samples to replace those missing
or broken in the original shipment to SNC.

Post operation review meeting at Shell Nederland Chemie, The Hague,
among the major parties involved in the execution of the plan. The
primary purposes of the meeting are:

- to review the experiences and lessons learned;

- document the actual procedures used in the operation;

- recommend improvements for similar operations in the
future;

- determine whether this type of operation is cost
effective; and,

- review the planning process to establish a generic
recovery and disposal plan.

Reporting cable (Hague 7371) summarizing the NODP review meeting
sent to AID/W and USAID Missions in Africa.

Agadez warehouse rehabilitation complete.
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Annex B: PERSONNEL AND PARTICIPANTS. The following is a 1ist of personnel and
participants in the NDDP with a summary description of the contribution made by
each participant.

United States Agency for [nternational Development (AID)

Central Headquarters/Washington

L. Saiers, AFR, Deputy Assistant Administrator:
Cleared all US press releases and coordinated media releases
with all major parties participating in the disposal
operation.

R. Cobb, AFR/Technical Resources Office Director:
Reviewed and approved the NDDP AELGA SEA Amendment. Upon
approval by the Technical Review Committee gave final
authorization for the NDDP operation.

W. Knausenberger, AFR/TR/Natural Resources Consultant:
Chief technical advisor in Washington. Coordinated AID/W and
EPA activities. Primary contact person for Shell, GTZ, and
USAID/N coordinators. TRC participant.

W. Thomas, AFR/TR/Natural Resources Consultant:
TRC participant.

J. Gaudet, AFR/TR/ANR Environmental Officer:
Monitored the planning, implementation and review for possible
replication in other USAID assisted countries. Ensured agency
environmental policies were followed.

G. Huden, Office of Foreign Disaster Assistance:
Supplied technical references to similar activity in Pakistan.
Investigated validity of Greenpeace media comments. TRC
participant.

Technical Review Committee:
A multidisciplinary team of AID and EPA technicians reviewed
the NODP for sound environmental and health procedures which
would meet or exceed EFA standards. When necessary, proposed
options appropriate to the Sahel.

AID Regional Economic Development Support Office/West and Central Africa
(REDSO/¥CA), Abidjan

S. Cromer, Regional Contracts Officer:
Advised Mission on all procurement; executed all contracts
over 100,000 USD.

M. Alexander, Regional Legal Advisor:
Clarified legal position of USAID regarding contracting,
purchasing, insurance requirements and 1iabilities;
negotiated with GTZ and Shell regarding memorandum of
understanding (MOU).

R. Hanchett, Regional Environmental Officer:
Reviewed the project design, provided advice and options
rega;ding environmentally sound procedures appropriate to the
Sahel.
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Country Mission/Niger

J. Slattery, AELGA Project Officer:
Chief, General Development Office:
Provided final authorization for the deployment of personnel,
resources and finances of the Disaster Relief Unit handling
the dieldrin disposal operation. Met with GON ministry
officials to finalize MOU’s and speed execution of necessary
paperwork.

C. Kelly, Disaster Relief Coordinator:
Drafted NDDP. Coordinated activities of all participating
parties, supervised retrieval operations in Agadez,
accompanied convoy to the exit port, tracked dieldrin until
completely incinerated.

S. Kondo, AELGA Project Assistant:
Assisted in the drafting and translation of the NDDP, made all
pre-operation arrangements in Agadez (1abor, lodging, health),
managed accounting for procurement of local materials and
payment of salaries and per diems, served as facilitator,
translator and liaison officer whenever necessary.

G. Ouedraoge, Operations Manager, Agadez:
Hired to develep logistics plan for the movement of personnel
and commodities to and from Agadez. Coordinated daily NDDP
operations at Agadez with GON, AID and Shell. Managed
accounting system for local procurement and salaries. Tracked
status of the dieldrin, solvent, barrels, scrap metal, tools,
and contaminated solids to the point of shipment from Niger or
in-country disposal.

5 Drivers

Government of Niger (GON)

Ministry of Agriculture
M. Boulama, Secretary of State:
Signed official documents and provided authorization for GON
participation in all NDDP related activities.

Dept of Agriculture:
Direction of Crop Protection (DCP)
0. Kabo, Director Crop Protection Service:
Reviewed NDDP draft. Facilitated contact with appropriate
ministry personnel to sign the MOU. Assigned the GON project
coordinator. Authorized DCP and CNAA collaboration.
I. Denga, GON Project Coordinator:
Supervised the technical and administrative component of all
GON inputs during the operation phase.
H. Belko, Assistant GON Project Coordinator:
Assisted in the technical supervision of the labor team.
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1. Mouddour, Agriculture Engineer (former DCP Director):
Provided country specific technical and institutional advice
during the development of the NDDP operations plan.
Facilitated implementation of the plan.

2 Drivers

National Antilocust Center (CNAA)
M.S. Mouddy, Director CNAA, Agadez:
Maintained communication with appropriate local authorities
(Prefect, Mayor, Dept. Director of Agriculture). Advised
team on the technical assistance and commodities available in
Agadez, facilitated contact with appropriate personnel when
necessary. Arranged the hiring of experienced local laborers
M. Alhasanne, Deputy Director CNAA, Agadez:
Coordinated motor pool and secretarial assistance. Acted as
guide for the Inabangharit retrieval operation.
15 Laborers:
Collected, pumped, rinsed, cut, crushed, and packaged 660"
drums of dieldrin according to the operational standards set
forth in the NODP. Constructed, filled, and covered the
landfi11 pit for 20m® of contaminated solids.
Drivers
Secretary
Laundryman
Harehouseman
Watchman

=t pmt Pt et P

Departmental Direction of Agriculture (DDA)
M. Boubacar, Director DDA Agadez:
Advised on the disposal operation in Agadez.

Ministry of Health:
1 Medical Doctor:
Provided health care for team members whenevar necessary.
1 Medical Technician:
Drew pre- and post operation blood samples from 1aborers using
equipment and procedures designated by Shell,

Army/National Guard:
70 Officers and Guardsmen:
Provided security for Inabangharit operation.

Customs
1 Customs Officer:
Accompanied the convoy and facilitated clearances at custom
checkpoints in Niger.
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Ministry of Public Works
A. Gado, Departmental Director of Public Works:
Facilitated the rental of necessary equipment for the barrel
crushing operation.
1 Bulldozer Driver:
Crushed empty barrels in preparation for transport to smelting
plant in Holland.

Ministry of Mines
1 OFEDES Officer:
Facilitated the rental of a compressor and the hiring of
experienced local labor for the excavation of the landfill pit
for contaminated solids.

German Technical Assistance (GTZ)

G. Vaagt, Project Chief:
Negotiated GTZ contributions and signed final MOU.

W. Schimpf, Chemist:
fField operation representative. Ensured proper soil and blood
sampling procedures were executed, inspected spill areas and
recommended clean-up procedures, monitored GTZ funding
contributions.

Shell International Chemical Company (SICC)

Shell International Chemical Company, London

L.S. Dollimore, CHSEL/23, Chemical, Health, Safety & Environment:
Presented Shell retrieval and incineration option. Chaired
planning, action and review meetings. Coordinated all Shell
contributions to ensure timely delivery of materials,
personnel, and technical assistance.

E.W. Nickson, Chemical Division, Public Affairs:

Coordinated European press releases with AID/Washington.
Supervised production of a training video covering the NDOP
operation.

Shell Interrational Chemical Maastrich, The Hague

D. Zwartbol, Fine & Agro Chemical Manufacturing:
Performed pre-operation assessment visit. Advised and trained
workers in proper dieldrin handling and safety measures,
monitored the pumping and transfer operations,and briefed
convoy personnel on safety and emergency procedures during
transit. Ensured isotanks were properly 1labeled with
international codes for flammable and toxic compounds.
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Shell Nederland Cher!e/Pernis

G. Kroezemann, Chemical Division, Agricultural Services:
Performed pre-operation assessment visit. Advised and trained
workers in proper dieldrin handling and safety measures,
monitored the pumping and transfer operations, and briefed
convoy personnel on safety and emergency procedures during
transit. Ensured isotanks were properly labeled with
international codes for flammable and toxic compounds.

J. Backer, Legal Advisor:
Liaised with AID 1legal advisor regarding all 1legal
arrangements and the MOU.

Shell Nederland/Rotterdam

H. Hilliamsen, Fine & Agro Chemical Manufacturing, Assistant Plant
Manager:
Arranged sea transportation of the isotanks and -Shell
sponsored equipment from Holland to Lome, Togo. Coordinated
the return sea shipment of the full tanks and their overland
delivery to the incineration site.

Environmental Protection Agency (EPA), USA

J. Andreasen, Cherist:
Drafted the SEA for the Niger Dieldrin Disposal Plan. TRC
participant.

J. Jensen, Chemist:
Scheduled to monitor the environmental safety procedures
utilized during the pumping and transfer operations in Agadez.
Due to the late arrival of the isotanks was unable to observe
the operations. TRC participant.

Niger Natjonal Transportation Company (SNTN)

J. Afanibo, Commercial Director:
Contracted for the shipment of four empty isotanks and one
freight container from Pernis, Holland to Agadez via Lome,
Togo and the return of the full tanks and container to the
same port. Provided the requested number and type of vehicles
and drivers on the dates specified.
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fnnex €: BUDGET.

NIGER DIELDRIN DISPOSAL PROGRAM

PROGRAM COSTS AND CONTRIBUTIONS - ALL AMOUNTS IN US$

1TEM SUSTOTAL AlD GT2 -
SHELL GON
NIGER AIOAN NIGEK W
LABOR 201,163
- WORKERS 2,700
- GOM 2,808
- PROFESS|OMAL 33,295 22,515 16,240 203,607
PER DIEN 86,451
- WUDRKERS 2,718
- GOM 2,
= PROFESSIONAL 15,333 14,000 6,900 45,216
FUEL 4,600 1,000 3,600
SOLVENT 8,180 8,180
REMTALS 16,430
= 1SOTANKS 15,900
- CONTAINER 330
TRANSPORT 172,000
- PERSONNEL 2,000
- COMTAINERS 170,000
INCINERATION 10,600 10,600
EQUIPHENT 22.500 15,900 1,000 5,600
LOCAL/NISC. 18,349 7,000 1,760 7,700 1,829
CosTS
TOTAL 840,275 289,760 36,515 22,040 32,840 256,312 2,808
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Annex D: Test Results
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Pianzenscrutzmitel Sorvios Projekt (IR

TELEFAX EEEER

Postfach 5180 0-6236 Eschbom Germany

Telefon 06196-79- Telefax 06196-797180
FAX No. 00227~ 723918 Date: 31 3.91
To Mr. Charles Kelly No. of pages: 2
US-AID, c¢/o US-Embassy Va/sch

B.P. 11201
Niamey/ M I G E R

- Niger Dieldrin Disposal Plan (NDDP)
- Your fax dated 19.3th an llth of march 1991
- Analytical results of soil samples

Dear Mr. Kelly

- No objections against the change of wording in the
memorandum of understanding. A copy of the signed memo is
sent to you by mail.

-~ Please keep us informed about NPDP schedule, the travel of
. Mr. Schimpf is tentatively scheduled between April 22nd and
12th of May.

- Pouring concrete on the floor in Inabargehrtit should not
become part of the NPPD - timeschedule. We habe given Mr.
Krall/Dr. Nasseh a copy of your fax and we propose to
contact him directly, his direct fax no is 06196-797413.

- Does the modification of the NPPD in Inabangarlit result in

different (higher) contributions by the GTZ-Projects, if yes

please let us know the rough figures as soon as pocsible.

- A minimmum of 15 syringes (Baker Bond columns + syringes)
will be sent to US-aid, Niger by Skypack/TNT including
accessoires and instructions.

- Residue results:
Attached please find all the resulis of our soil residue
analysis. As we do not know the location, the depth and
other details of your samples, our comments will be brief.

The bad smell of the soil is caused by the very high content

of Fenitrothion. We also found in five samples Endrin
residues (sample No. 2a, 3a, 4a, 6a and 7a) Both additional
pesticide residues do not influence in our opinion the
proposed disposal prccedure - spreading the soil in the
desert- as Fenitrothion will easily be destroyed and
degraded by sunlight and the high temperatures and Endrin
has similar toxicological and environmental properties as

Dieldrin. The Dieldrin residues range from 1050 mg /kg (ppm)

to < o,0l mg/kg (ppm) and are therefore in gezneral lower
than formerly acceptable use rates.

With best regards ]
AL DS s




Pesticide Service Project Eschborn, 21.3.91
Schimpf/vVaagt

ranalvtical  Results of the
Soll Samples from Nigex

No. Sample Dieldrin (ppm*) Fenitrohion (ppm*) Other (ppm*)

la 280 360

2 a 1050 594 350 Endrin
Ja 560 1555 350 Endrin
4 a 330 6,55 % 50 Endrin
5 a 420 2370

6 a 350 3,7 % 5 Endrin
7 a 770 791 20 Z=ndrin
8 a 20 43

4 0.04 < 10

8 0.7 108

9 26 202

10 22 107

11 4 < 10

12 130 65

13 8 < 10

14 120 28

15 40 67

16 10 33

17 160 360

18 90 1.07 ¢

19 30 1100
20 50 2200
21 14 220
22 64 625
23 29 119
24 220 172
25 9.7 59
26 80 2.4 %
27 > 4§ 191
28 24 674
29 16 203
30 168 ‘910
31 20 40
32 44 16
33 1.4 1.9

34 0.5 0.7

35 < 0.01 0.7
36 < 0.01 1.4

37 0.5 0.7

39 < 0.01 0.5
41 < 0.01 0.2
42 0.3 0.2
43 < 0.01 0.2
44 < 0.01 < 0.1
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Attached is a report from the GTZ Pesticide Service Project
on the analysis of soil samples from locations in Niger. These
samples were collected at the Agader Departmental Direction of
Agriculture Warehouse (DDA Warehouse — #s 1 - 8), the Natioral
Antiacridian Center base at Inabangarhit (#s 9 - 3I7) and along
the road from Inabangarhit well at 1 km intervals towards Agadez
( #s 39, 41, 42, 43, 44).

The samples were collected on January 24, 1991 and processed
by the Pesticide Service Project in Germany. The test results
have been shared with Shell, the Government of Niger and AID-EPA.

c
Ni aney
April 23, 1991
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Pesticide Disposal Projec:
Wolfgang A. Schimpf

NDDP FPinal Report: Analytical Results

On the CNAA compound in Agadez where the NDDP operation took
place, soil samples were collected before and after the
operation and analysed for Dieldrin.

Using this method it was possible to monitor the contamination
"of the NDDP working area.

Results:

Table: Analytical results of the soil sample
{(mg Dieldrin/kg soil)

Sample- Location " soil sample taken
Number before operationlafter operation
1 Pumping area 7.8 8.2
2 Pumping area 17.4 14.8
3 Pumping area 88.0 226.0
4 Pumping area 1.2 2.0
5 Pumping area 24.0 17.0
6 Pumping area 52.0 404.0
7 Pumping area 18.2 140.0
8 Rinsing area 6.21 144.0
9 Back site of the 3.0
Isotank
10 Cutting Area 0.4 0.08

The working area was selected and 10 sampling spots were marked
before the pumping area was protected with plastic foil.

A surface soil sample was taken from each spot by means of the
cross sampling technique prior to operation.
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After the operation, soil samples were taken from the same
sampling spots.

The analyses were carried out in the Analytical Laboratory of
the GTZ Pesticides Service Project in Darmstadt/Germany.

Conclusion:

The analysis of the soil samples taken before the start of the
operation indicates that the sand was contaminated with Dieldrin
before the NDDP operation took place.

The analytical results obtained with sample spots 3, 6 and 7
showed higher concentrations of Dieldrin in the soil after the
operation, because these sample spots were on the border between
the covered and uncovered working area.

In this area the lleldrin barrels were moved, opened and pumped
into the Isotanks. Dieldr‘n was probably spilt in this area and
consequently contaminate the soil.

The floor of the rinsing area was not covered with plastic, and,
consequently, the soll sample at spot 8 showed Dieldrin
residues after the operation. A few thousand litres of kerosin
were used to rinse hundreds of empty Dieldrin barrels 2-3 times.
Kerosin and the dissolved Dieldrin were spilt during the rinsing
proceas and/or escaped from leaking barrels.

Due to the intensive cleaning of the drums with kerosin the
cutting area (sample spot 10) was not contaminated.

Suggestions:

The area between the pumping station and the Isotank should be
covered with plastic too. A wooden lining should be placed on
top of the plastic to protect it from the heavy barrels.

To minimize contamination during the rinsing operation, this
working area should also be covered with plastic.
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Telefon 05196-79- 4082  Te'sfax 05195-757180

FAX No. 00227-723918 acr i Narer 26, 8.1

To

Raf.: nget-bieldfin-nlsposal-Plan

/ .
Mr. Charles Kelly No. of pages: 6

US-AID

c/o US-Embassy

B.P. 11201 ACTIONs DRU

Niamey/NIGER INFO:~ DIR:DD
GDo/1cC. .
CERON

DUE DATEs 09-03-91

Dear Mr. Kelly,

Thank you very much for all your information abcut the transport

of
1.

591

the Dieldrin and its incineration.
Round-Up meeting in The Kaque

According to your information, the incineration has been completad
in Holland. Finally we have a round-up meeting in The Haque on
26/27th September to review the Niger exercise. I am coming to
Holland for “he meeting and I hope Dr. Vaagt would be able to come
too. Please sant us an official invitation with a time schedulae.

Analytical results

I have enclosed the analytical results of the soll samples, taken
before and after the NDDIM-opcration. This data cculd be important
for further disposal-operations. .

The analysis from the wall in the office directly behind the DDA-
Warehouse indicated that the concrete s highly contaminated with
Fenitrothicn (1.9 8 ) !!!

Funds

Thank you for tha summary report about the calculation of the
expenditure of funds, advanced under the Pesticlde-Disposal and
Pesticide-Service-Projects of the GTZ. I.am informed, that you
presented all the receipts for a hotal of 6,140,539 F CFA to

Mr. Burmeister of the GTZ-Administratlon Office in Niamey/Niger.
Your calculation indicates that 1,416,061 F CFA of the advanced
remains outstanding. ’

DDA Warehouse rehabilitation proposal

In your fax from the 8 of August you presented our project the

plan to rehabilitate and upgrade the CDA-Warehouse in Agadez/Nigex:
According to your estimation, this oparation will cost approx.

7000 USS.

GTZ agrees to your propossl: Our project will support your plan

~q=-



and finance the rehabilitation of thc DDA-Warahosuse in
Agadez/Niger with the remaining 1,416,061 F CFA (equivalent

about 4700 US$) which should cover a part of the costs. For the
above mentioned money we need all the receipts and a final report
with a complete documentation about this project (a plan, photos,
quotation etc.).

S. Solvent

According to your fax froa July 27, scame solvent (kerosin) has
been left over. ’

Please transfer the vouchers to Kr. Burmeister. We would like to
use the kerosin for further activities in Niger.

6. Budget/costs for tha NDDP

¥le would appreciate it 1f you’could inform us about the .total
cost of the whole NDDP-operation (the costs for transport, rental
of the Isotanks, incineration, labour etc.)

For further activities, we are keen to know this figures.

7. I will Inform Mr. Burmeister about topic 4 and 5.
8. Enclosed you will find a summery of my report of the NDDP-Operation
for the GTZ.

I &m looking forward to sea you in The Haque
With best regards

DA S on
W.A. Schim
Pesticide-Disposal-Project

-2~



Encl. 1

PSM~Disposal-Project Eschborz, 20.8.92
Wolfgang A. Schimpf

Analytical results of the soil samples,

collected during the Niger-Diuldrln-bDisposal-Operation (NDDP)
on the premisses of the CNNA and DDA in Agadez/Niger.

a= Sample taken before the operation
b= Sample taken after the operation

- > - 05 P = S G T G 4 G e G G T % D G e G an e SR SN e A e -

Nuuwber Location Dieldrin Fenitrothion
€amplae (ppm) (%)
1 Concrete from thg
DDA-Office < 0.01 1.9
2 a Pumping station 7.8
2Db " . 8.2
Jea w " 17.4
3b " " 14.8
4 a " " 88.0
4 b " " 226.0
5 a " » 1.2
5b " " 2.0
6 a » " 24.0
6 b " " 17.0
7a " " 52.0
7b " " 404.0
8 a " " 18.2
8b " v 130.0
9 Area behind the CNNA-storehouse 2.4
10 " " <0.01 5.2
11 Next to the lsotank ). 3.0
12 a Drum-cutting area 0.4
12 b " " 0.08
14 a Rinsing area 0.21
14 b " " 144.0
Blank 0.002
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Concluslon:
i. -Sample 1:

The concrctc of the wall in the DDA-Office is saturated with
Fenitrothion (1.9.%)

i1. -samples 4,7,8: Pumping area

~The analysis from the soil-sample taken from this area
indicates, that the sand was highly contaminated with
Dieldrin before the NDDP-operation started 1!!

-After the operation the results of the analysis of the soil
from tha same spots shows higher Dfaldrin concentrations.

Before: After:
Sample 4: I8 ppm 226 ppm
Sample 7: 52 ppm, 404 ppm
Sample 8: 18 ppm 140 ppm

~Tha sample-spots 4 and 7 were on the border between the
covered and the uncovered vorking area. In this area-.the
full and empty barrels were moved, opered and tilled into
the pumping-drums. This is the area, were the Dieldrin
could be spilt and consequently contaminated the soil.

-Suggestion for improvement:
Tc avoid this negative effect, the area between the

pumping station and the Isotank should be covered with
plastic <oo. i

iii.-Sample 14: Rinsing station

-Thls area was not covered with plastic.

-A few thousand litre kerosin has begen used to rinse the
emptied Dieldrin barrels 2-3 times all. Kerosin and the
dissolved Dieldrin were spilt during the rinsing process
and/or through leaking barrels.

~Suggestion for improvement:

To minimize contamination during the rinsing process, this
area should be covered with plastic too.
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SUMMERY

pisposal of dieldrin in ths Niger

In May 1991, denors, recipients and a large insacticide
manufacturer jcined forcas to safely transport 60,600 litres
of dieldrin back to its country of origin, the Netherlands,
in the first operation of ita kind.

The insecticide dieldrin had keen supplied to couniries of
Africa in the fifties and sixties by intarnaticnal
cevelopment aid organisations, for iccust control. Later
investigations revealed dieldrin to be highly toxic. aAs a
result of its high stability, it accumulates in the
biosphere, in soils and in thae entire food chzin. Since
1974, dieldrin application has teen permitted only subject
to certain restrictions; in 1987, procuction was halted
completely.

Spread across several sites in the north of the Niger, and
stored in heavily corroded metal containers, were scre
60,000 litrce (abcut ¢ tonnes ) of dimldrin. In view of the
hazards this involved both to the popuiation and the
environment, the Niger Gevernment and US-AID, with the
assistance of the GTZ and the dieldrin ma2nuracturer, dreW up
a "Niger Dieldrin Disposal Plan", The two supra-regional GT2
projects "Pesticide Service Project" and "Pilot Pesticide
Disposal Project" were involved in both the planning and
irzplementation of the dieldrin disposal.

After 1 year’s (!) preparation, the dieldrin was disposed of
in May 1991. Taking strict safety precautinre, “ha dieldrin
#as punped frcm the corroded containers into safety tanks,
The contairers were cleaned, shredded and packed to
withstand rigorous transit. The dieldrin and shredded metal
ccntainers were then transportéd from northezrn Niger more
than 2,000 kn overland via Benin teo Loné in Togn, and from
there .they were shipped to the Netherlands. The dieldrin was
disposed of in a hazardous wasté.incineration plant. The
containexrs were nelted down.

The contaminated s0ils surrounding the sites at which thae
dieldrin had been stor.d were removed and deposited in a
specially set up landfill.

This so far unigie measure to return pesticides no longer
suitable for use to their country of oriyin required a high
level of administrative, organisational and financial input.
There are still some 1,000 tonnes of dieldrin stored in
various countries of Africa, for which ways and means of
disposal will still have to ba found.
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MEMORANDUM OF UNDERSTANDING

February 2%, 1991

This memorandum of understanding records the intentions of the
participants in the Niger Dieldrin Disposal Plan (NDDP)
concerning the chjectives and sssential allocations of
responsibllity as further defined in the Plan. The
contributione ané tasks of tho parties are stated in dstail in
the. NODP. It i understood that all participants accept the
NDDP as set forth in the attached documants with the proviso
that the exigenclioes of implamentation may require alteration of
logistical detsils within the bounds of legal conatraints.

The objectives of the Plen are summa:ized as follows:

1. Safely renmoving 70,000 liters of dieldrin snd
barrel-rinsing seolvent -from MNiger to en. sppropriate

disposal unit in Holland,

he dieldrin Dby {incineration st a plant which

2. Disposal of t
or at lesst c¢compatible with, U.8., Government

operates at,

standarda.
3, Providing for the safe disposyl of the
dieldrin-contaminated solids (soil, sand) from the Agadez

and Inabangharit storage sites in Niger.

4. Decontaminating and cutting triple~rinced dieldrin
containers and dlsposing of the containers by smelting -(in

Holland).

5. Conducting the removal, disposal and destruction activities
with minimal risk tu human hcalth and tha environment.

The essential sllocstion of responsibilities is summarized as

follows!

1. The Government of the Republic of Niger (GON) is the owner
of certain stocks of the pesticide, dleldrin, whioch it
intends to dispose of by transport ‘to, and incineration in,

the Netherlands, ‘GON {s rosponsible for the ovorsll
dieldrin removal operation and cloan-up of the atorage
sites; it will provide personnel,. facilities, equipmeat,
vehicles and other assigtance including, but not limited to

/O/
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4.

application for necessary importation, transit and
{ncineration permits, and issusnce, where required, ot‘

appropriate formsl documentation.

The Africe Emergency Locust and Graashopper Assistance
project (AELGA) of GON and tha United &tates Agency for
Intornational Development (A.I.D.) is available to provide
asgistanze to NDDP operestions. The AZLGA Project is
expectod to supply £inencing snd procurement of personnel,
materinls, technical assistance, dispossl facilitles,
tcansportation from Niger to Lome and from Lome to the
Netherlands, end rental of equipment end storsge facilities.

The GTZ. Pesticides Services Project and the 6TZ Pllot
Project fnr Testicides of Deutsche Gesollsheft flr
Technische Zugssmmenarbelt are available to provide
assistance to NODP activities at the astorage gites 1in
Agadez and Inabangharit. Theso Projects aro expected to
supply financing aend procurement of personnel, materials

sand technical esazsiatance in KRiger.

Shell "Nederland Chemie (6NC) will act as facilitator,

providing advice, guidance and faclilities to NDDP; wille
sxpeage for incineration capscity, temporary storage of the

dieldrin in Lome, and storage and transpoct in the

Netherlands. 6NC is expected to provide expert advice to

Niger local operations and to absorb its own costs.

It is understood that where G6hell International Chemie
Maatschappij B.V. (SICM) ls {nvolved, as outlined in the
Plan, its experte should, for purposes of this operation,
be considered as acting in sssistance to, and undaer the
gupervision of SNC. SNC states that neither SNC nor SICM
(nor its employees, officers or agents) are deemed to have
accepted explicitly or implicitly the jurisdiction of
United States foderal or state courts in any dispute that

may arise in connection with the NDDP.

— -

® assist in arranging

Titler i3 ”’ wfff i .
Bate: T et E 19 AVR. 159

o] 3
For thé-Government of Riger


http:Oovernment.of

‘/ AdEp)
8igned: (BAYZ:
h ?' . 7JAm m
sitle: : . ,_amu;/z]ﬁw
Date! / '
For the 0 nternational -
Developme ty ‘to Africa

Emergency Locust snd Grasshopper
Assistance Project Grant Agreement

gigneds _Cero Vasge
ritles _Project Leader B

Dates 21 March, 1991
For the GTZ Pesticidas Service
Project and the GTZ pilot Project
for Pesticides

signadt ‘A L. Mon wreay

Title: _WLA:M—%& 2 Ol ok,

T
Date! Y3 4qs ,
Jor Bhdll Nederland Chemie

(v’
| Wkl}‘wb



Equipment and Materials Specifications

1. Blood Sampling Kit 1 set
Syringes, Baker Bond columns, vials, rubber tubing, and packing tubes in
sufficient quantities to sample each crew member and participant twice (pre and

post operation samples) plus 5% contingency for sampling crew members displaying
any 111 effects from handling the pesticide stock.

2. Drugs (emergency) 1 set

Enough doses of the therapeutic drug to treat every participant of the
operation, 100 count box syringes.

3. Eye Rinse 2 bottles
4. First Aid Kit 1 set

1 box gauze pads, 1 bag cotton wool, 2 pressure band-aids, assorted sized
band-aids, disinfectant, aspirin, antibiotic ointment, smelling salts,
rehydration solution, e.g. minor trauma kit.

5. Personal Protection
Equipment, Standard 2 sets per laborer

White cotton underwear (large); white socks (large); white cotton overalls
(1arge); PVC gloves (large); full face shields (1 per laborer, large); safety
shoes with metal caps (1 per laborer, large); and dust masks (100 units per
worker).

6. Personal Protection
tquipment, Specialized 2 sets

Nortilon overalls (large); rubber boots (1arge); gas masks with cartridges.
7. Fire extinguisher, Large 2

Dry powder, 20 1bs (8 kg) portable extinguisher good for class A, B, and
C fires; with hose, size: 27" x 9" 1/2; steel casing.

8. Fire extinguisher, Small 2

Dry powder, 10 1bs (5 kg) portable extinguisher good for class A, B, and
C fires; with hose, size: 22" 1/2 x 8" 1/2; steel casing.

9. Fire Alarm 1
10. Earth lines
72
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(ground wire and clamps) 1 per rinse station

11. Red Flags Adequate for each convoy vehicle;lm
xlm “Slow moving vehicle® warning
flags.

12. Inflammable International
Cude Stickers 1 set (4) per isotank and container

Inflammable adhesive stickers with the appropriate US DOT, USCG, or UN
international code for the hazardous and flammable materials carried in the
isotanks and freight container.

13. Isotanks (20 Mt) Adequate for pesticide, rinseate, and
5% contingency space

A. The tank will be "Short Container™ size (approx. 20’ long, 8’ wide, 8’
tall), for the handling of up to 20,000 liters of 1iquid, empty weight approx:
3 Mt.; full weight net. 25 Mt. The tank will be mountable on a standard flat bed
tractor trailer.

B. The tank will be top loading to avoid risk of bottom valve leakage and
will contain at lzast one closeable and lockable "no leak" hatch on the top of
the tank. If available, the tank should be baffled to reduce slopping. Tank
liner valve and hatch fittings will be resistant to the pesticide(s) being
transported. The construction of the tank, fittings and support structure will
meet relevant US DOT and USCG requirements for structural integrity, crash and
puncture resistance for a substance of the nature of pesticide(s). Standard 0OT,
USCG or UN hazardous placards will be provided with the tanks.

C. Before delivery, the tank will be tested and certified by an independ:nt
surveyor (licensed in the country of procurement) to meet the structural and
over-pressure requirements set out in the relevant requirements. Copies of the
testing and certification documents will be forwarded to the party coordinating
the evacuation operation as a condition to the acceptance of the rental.

D. The tanks will ta delivered, inspected and modified as necessary, by the
party providing technical advise and assistance or the contract waste management
disposal company. The isotanks will be purged with nitrogen to reduce the risk
of explosion when filling begins. Once purged it is essential that no-one try
to inspect the tanks by placing their head inside the tank.
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14, Freight Container 1

A. One standard "short container® (20’ x 8’ x 8’) of metal construction with
double closable sealed doors at one end. The container will meet or exceed
relevant US DOT and USCG requirements for land and sea transportation.

B. Before delivery, the container will be tested and certified by an
independent surveyor (licensed in the country of procurement) to meet the
structural requirements set out in the relevant requirements. Copies of the
certification documents will be forwarded to the party coordinating the
evacuation operation as a condition to the acceptance of the rental.

C. The container will be delivered, inspected and modified as necessary, by
the party providing technical advise and assistance or the contract waste
disposal company. Packing of the container will be the responsibility of a third
party.

15. Pump/hose sets 4 : 3 electric
1 manual (reserve)

Pumps: electrical, explosion proof, pumps (with a back-up electrical
generator) and a manual lever action pump; both pump models with rigid (metal or
hose) suction pipe (2 m min. length, 5 cm min. diameter) and out-put hose (4 m
min. length, 6 cm min. diameter), enclosed pumping chamber which is non-reactive
to the pesticide(s), draw of 2 m (min.) and 1ift of 4 m (min.). Hose: rubber wire
reinforced, inner surface composition of nitrile 50 shorl, electrical resistance
at 10 ohms; complies witl, British Standards (BS) 5173, Part 4, or better, matched
to pump in and out-lets with secure non-leak fittings in pump and hose. Filters
should be used to prevent blackage caused by loose drum lacquer and other
residues.

16. Drum Cutter 1

Tripod mounted, hand operated, single blade hinged descending pressure
cutter for cutting steel drums (.5 cm thickness). Reach of the cutting blade
should be 30C mm and the pressure arm should be 2 m long. Cutting surface should
be 300 mm lona and be grooved to receive the cutting blade to ensure complete

cut. Cutter will be build to withstand heavy and frequent use. Device should be
painted with flat black metal paint.

17. Drum Head Cutters 4

Single lever standard drum deheader, with one extra blade per tool.
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18. Orum Drying Rack 1

Locally fabricated metal draining rack with tray to collect rinsate.
19. Barrel hoisting rig 4

Crane assembly for the 1ifting up to 700 kg to a height of 2 meters; wheel
base for the movement of the crane assembly, hydraulic 1ift or chain 1ift system

for rigging with drum 1ifting assembly; base structure to allow for movement of
crane 1ifting head over barrels from a distance of 2 meters.

20. Fixed Decant Surge Vessel 1
For decanting and pumping drums smaller than 60 Liters.
21. Bung Valves 4 per rinse station
2" steel bung valves.
22. Steel Funnels 4 per rinse station

Large sheet metal funnels for the decanting operation. To be rinsed,
crushed and packaged for transport to smelting facility.

23. Drum dolly 4 : 2 for 200 1 barrels
2 for 60 1 barrels (if needed)

Solid deck stainless 14 gauge steel drum dollies with 2 wheels and turned
up retaining 1ip; inside diameter for 200 1 drums (24 1/4") : inside diameter for
60 1 drums (? ) (MMC #2686T12, p. 361)

Oversized wheels may be appropriate in sandy site conditions.

24, Overdrums No. of leaking barrels
+ 10% contingency barrels

Open head drums, 96 gal. capacity (inside diameter 26", height 42")
conforming to DOT CFR 49; 16 ga. sides, 12 ga. top; screw closing ring and
gasket, epoxyphenolic inner 1ining and black enamel finish with white enamel top.

25. Barrel Crusher 1

Explosion proof construction, electro-hydraulic dvive compression model
barrel crusher with collection basin for residual liquid. 200 L barrel size
capacity, capable of crushing 1ight sheet metal barrels. NOTE: This item is an
option to a manual barrel cutter. It would also require a reliable electric
power source.

26. Plastic sheeting 25 m? per rinse station
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For bunded area, 1 mm thickness, clear color, sheet size dependent on
supplier.

27. Jute Bags 75 per rinse station

l1mx 0.5m filled with soil and stacked two high to create a bund wall
around the pumping, rinsing and transfer area.

28. Hydraulic otl 4
As specified by hydraulic barrel hoisting rig manufacturer.

29. hirease 11
Commercial grade, for greasing drum and drum head cutters.

30. Tool Kit 1

31. Diluent (diesel) 10 1 diluent/ 100 1 barrel x 3 rinses
7 1 diluent/ 60 1 barrel x 3 rinses 3
1 diluent/ 20 1 barrel x 3 rinses

Commercial grade diesel fuel.

32. POL As needed for support vehicles

Commercial grade fuel.
33. Incineration Number of 1 pesticide and rinseate

Operating criteria of incinerator: Temperature = 1200 deg. C {continuous
monitoring); Residence time in gas phase = 2 sec.; Oxygen in off-gas = 3%;
Removal efficiency = 99.999%. In addition, there will be continuous monitoring
and registrations of emissions of SO, HC1, HF, and total hydrocarbons. During
every week fhere will be a one hour measurement of heavy metals in the dust
monitored, :ncluding Sn, Wi, Cu, Cd, In, Cr, Co, Ag, and Au. The incinerator
will operate av or above the levels required by the governanent of the country of
operation permit for the incineration of toxic waste materials.

34. Open top drums 10% of total number cf barrels
retrieved

Open head drums, 55 gal. capacity (inside diameter 22"1/2; height 35%)
conforming to DOT 17E; 16 ga. sides, 12 ga. top; clasp or screw closing ring and
gasket, rust resistant inner lining and red enamel finish and red enamel top.
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35. Plastic Bags 1,000: .75m x 1.5m
1,000: .75m x 1.5 m, heavy gauge, white plastic.
36. Blocking Tape 2 rolls
2" x 1,000’ adhesive blocking tape.
37. Buckets, Shovels, Brooms 15 each

Buckets: 20 1 galvanized. Shovels: spade shaped blade, D handle. Brooms:
industrial plastic, long bristle, wooden handle and base.

38. Floor sealant Adequate for cement warehouse fioors

Epoxy raosin, 100% solids, 2 components, 16 hr cure time, 120 degree C
operating temp.; adequate for coverage of 150 M/2 of floor,

39, Plastic Sheeting Adequate for earthen warehouse floors
1 mn thickness, white or clear, sheet size dependent on supplier.
40. Absorbent 500 kg

Particle size 1-3 mm., non-reactive to the pesticide and not toxic to
humans; zble to absorb 50% of particle weight.

41. Limestone and/or Caustic Lye Adequate to neutralize the spill area

42. Excavation Equipment Adequate for landfill pit
construction (if necessary)

43, Lubricating 0i1 50 1
SEA 20/30 weight oi1 for lubricating drum head cutter and other equipment.

44, Personal Hygiene
(Soap, towels) 2 per participant

Hand soap: 500 g. blocks. Towels: cotton, 1.5 m x .75 m, colorfast.
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Annex @

Niger NDDP Project Implementation Orders (PIOs)

N w -~ (%) ~N
. . . .

10.

P10/T 698-0517.83-3-40908
P10/C 683-0517-4-91067
P10/T 625-0517-3-91121
P10/T 698-0517-3-00071
P10/T 625-1517-3-91124

. PIO/C 625-0517-4-91125

P10/T 683-0517-3-10011
P10/T 698-0517-3-10037
P10/T 698-0517-3-10066
P10/T 698-0517-3-10091
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Pesticide Disposal Consultant
Overpack Drums

Isotank Rental

Transportation of Materials: Freight
Container Rental

Personal Protection Equipment, Floor
Sealent, Absorbent, Pump Hose, Open
Top Drums, Overdrums, Drum Cutters
Operations Manager

Incineration

Editor/Translator NDDP

Rehabilitation of the Pesticide
Warehouse
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The story of diekdrin has come full circle,
This poncer among insecticides used lo be
made by Shel Nederlend Chemie, at Pernis,
and was supplied to many countnies in Africa
and Asia 1o conuol the desert locust. But, in
1987, withalmost nu warning, the mfluential
US Agency for International Development
(USAID) refused to provide further ad
funding to any country that continned to use
dieldrin for Jocust control.

This acton presenied many of those
countries with a2 major problem. Over the
years, consderable amounts of strategic
atocks had been built up inmany developing
countries, and those stocks now have tobe
dsposed of safely. This summer, Shell took
part inadean-upope ralion to collect the old

stocks of dieldrinin Niger, and shipthemio  Lawrie offered Shell's lechnicalassistance,  even hotler. We could only work fom

The Netherlands, where they have been
incinerated by 3 Dutch incineration
company.

This was an unusual exercise on al
accounts. It siarted with a meeting in the
Niger capital, Namey, n January 1990,
Representatives of 15 African countries had
gathered to discuss what to do with their
unwanted stocks of insecticides. USAID
was there, and 30 was Greenpeace. Lawne
Dollunoce, CHSEL/23, led a smal group
representing the crop protection industry.

Dreldrin was one of the pesticdzs that
was particularty identibed as a problem.
The Government of Niger asked USAID lar
assistance in disposing of its old stocks, and

A direct consequence was Dick Zwantbol,
CMFAN 32, getting overamonth's holiday*
in the Sahara desert.

Recalls Dick, “First, | anG 8 coBeague
from Pernis spent three weeks in Niamey,
waiting for our equipmen: (o artive - & had
gone walkabout ~ and ther, we set up camp
inthedesen cty of Agader We weiethere
for four weeks, wath s local work-force of
20. We knew wheie the od stocks were,
loivn-lmlladculecwmemtl

together,

Agades is in the Sahara desert: “and it
was hell June is the bottest month of the
year there, Wearing the protective
equipment of gloves and masks made us

6am tonoon. At6am, the temperature
w2z 35°C; at 108 m., a w33 55°C inthe umn;
8 noon, we just had to stop. AB | could do
inthe ahemuons was be on my bea. There
were several plgues i the shape of
sendsiorms. [t was sbsothe Legnning of the
rainy season: & rzins so hard, you nearly
drown. [t was ke kg e debinn away
from the gates of Hel ™

Once the stocks had been colected -
about 75,000 tres of them - they were
pumped tnio four large sowanks. It had been
amanged that the diekdnn should be shepped
trom Togo, 80 the convoy of otanks (with

(comtimmed oweriegf)

The start of the collection.
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8 car i frunt and betund, @ cane of road
acodents) accordngly set off for Toga, But
Lawrw, who was coordmating the exercise,
had reckoned without the uprising that
happened in Togo at the deginning of July.
(Lack ol loresght on my part, " he sdmits. )

During the course of that month, Lawrie
spent vast chunks of time on the phone (o
the USAID chag who was travefing with the
comvoy. It was eventualy mranged for the
cargo o be shipped from Benin instead of
Togn, 90 the convoy changed direction. It
resched Lhe port in Benin anly Lo find Ut
the ship on which the cargo was bookad hed
werived earty and kel early. More phone
zalistoand (rum Lawnie. By this time, things
had setiled downmn Toga, and sothe convoy
returned there. Finally, with huge sighs of
refief all round, Lhe isotanks were put on a
ship and taken back to The Netherlands.
By early August, all the dickirin bad been
incinerated.

= INVEARCHEM FOCAL POINTS -

CFN:  Barban Foxdey, CFN, X 2267

Geolf Mihel, CFNG, X 4843
CFNE  Julaa Camn, CFNL/L, X 4354
CRG:  Barry Wagg, CRMEN, X 5468
S Md Jones, CSP/32, X 6998
CMFA: Fedde Breimer, CMFA/I4,

X 1886 (Hague)
CMFE: Peter Franssen, CMFE/148

X 23483 (I lague)
CMFP:  lienh Ause, CMFP/S1Y,

X 1599 (Hague)
CHSE: Nuk Welts, CHSEL/241, X 5337
Reginaki Asbroek, CHSENY,
X 2849 (Hague)

Ci MDF: Jim Daton, CTMDF/32, X 3238
CTMQ: Brian Hopper, CTMOP/14,

X 3382
CTMSc  Keith Moller, CTMSO, X 3500
CTMP: Peter Taylor, CTMP24, X 6517

D sheti Chemicals

Editor; Phiiops Logan, CPAE/L
MIM Jm Neven, CPA/L,

Pred in £ by Information
Press,

The cxercise in Agader aliwo involved
CPA (chenueals publy atfaws) in quite 2 bot
of actimty betuind the wenes. Enc Nickson,
CPAL, was busy prepanng a jont press
release, whichnwantcontat withUSAIDin
Washuyaon, Shell Nedetbind i Kotlerdam
and Shell Od in Thaston, ALl the panixes
nvolved 10 the prupet had to be nude fully
aware of what was ppenung, so Ene drew
up a2 cunprelansine st of guestrns and
answers des med o resgnard to any ques-
tons T the pross

Frwowois geertn ularhy coras nwd wath the

Pttt cnurecrw el pren e
wTeniges sidt bt e oo veakd ke -
Y whe the! tay Wi ey adierse

attwles i the rewspapnees, AD the hard
wurh wasjustiied, sy s Eoe e prosect
recened pusitine press woserage n chems-
cal journuls and 0 Holund. Even Green-
peace was reasonably posiuve,”

Part of the problem. Not what
drums ought (o ook Like.
4

Outside the Hilton Hiel, deserts
style. diewonditioning wan prnided
by the abmence of i door, @

« {—"-‘

At the end of September. Lawrie chaired
a meeting in The Hague of &l the key
contnbutors, to review Lhe clean-up oper-
ation. Representatives of the Niger
Government, USAID and the German and
axency GTZ were there, as well as all the
wher Shell partiipants, The idea was 1o
review the Nigur exercise, and to poaee
& modd Jhat can be used e deal with the
remainung 1UXX) tonnes of 30 of unwanted
stocks of dicldrin around the warld,
Enthusiasm foe the Shell conperition was
such that, even befuce the nwetme GT7
had visited Shell Centre to propose a cixp-
erative venture lodispore of dieldrin st oxks
n Madagascar.

“We have set a responsible industsy pre-
cedent f{or yood product stewardship in
doing what we have done,” says Lawrie.
“We are peenared to cooperate in similar
exercises in other countries, as long as the
aidagencies provide financial and peraoaned
support. This seems to be forthcoming. ™

Doubtless Dick will now find himsel
involvedinother clean-up projects mAfrica
~One of the more difficult things in working
in these countries,” he adds, “is the frus-
tration. You have (nkeep bughing, and you
must have the patience of an ox. But then
you have the satisfaction of knowing that

Dick practises with a 'ET trumpet, while resting in the 55°C heat of the day, you are doing a very wocthwhile job. " was
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unique consortium involving
the United States, Germany
and companies of Uk Royal
Duich/Shell Group is helping
he West African nation of Niger dispose
if all its known stocks of dicldrin, a per-
istent and highly toxic pesticide.

Nearly 20,000 gallons of dieldrin
vere carefully collected in Niger and
rucked to the Togolese port of Lome,
‘rom ihere it was shipped (o the Nether-
ands fae destruction in a state-of-the-arnt
ligh-temperature incincrator.,

Niger was interested in having the
isldrin removed because, while the pesti-
ide itseif is stable, the containers are
ubject to corrosion, and some have begun

USAID Helps Niger
Dispose of Toxics

to keak. Cooperating in this venture arg
USAID, the U.S. Environmental Protece
tion Agency, the German development
assistance agency (GTZ), Shell Nederland
Chemie, several Dutch government agen-
cies and the govemnment of Niger,

Once the pesticide of choice in cora-
bating locust infestations in Africa and
Asia, dieldrin is no longer supported by
intemational assistance organizations.

“This innovaiive dispesal operation is
consistent with the overall USAID policy
of helping developing countries achieve
sustained economic and social progress
through cnvironmentally sound resource
conservation and management,” said Scott
Spangler, assistant administrator for Africa.

Spangler said the operation was made
possible because of the “unique coopera-
tion" of the participating partics.

Dieldrin, formerly manufactured by
Shell Nederland Chemie, was supplicd foe
locusi control in Africa by various intema-
tional agencies over the last 30 years,
Shell stopped its ranufacture in 1987, and
the plant is being dismanted. The cost of
the removal, estimated a2 $350,000, was
funded jointly by USAID and GTZ.

The stocks of dicld:in are being
shipped to the Netierlands because there
arc no suitable altemative «nemical dis-
posal facilities in Africa,

According to tie U.N. Foud and Agii-
culture Organization, there are old or
unwanted stocks of dieldrin in some 21
countries, largely in the locust belt in
Africa north of the equator, Gut also as far
cast as Pakistan and India.

~—John Metelsky,
Office of External Affairs

Awards

rom page 5}

lepal; and Mintara Silawatshananai,
ISAID/Thailand.

Superior Unit Citations were present-
d to the Ofiice of Health, S&T; the De-
elopment Information Division, Burcau
) Program and Policy Coordination
>PC}; and the Regional Food for Peace
livision, REDSO/ES A.

Meritorious Unit Citations went to the

Emyloyze Peint of
Light pins for their
volunteer work in
thecommunity. Re-
ceiving pins for
their scrvice to oth-
ers from Gregg Pe-
teesmeyer, White
House dircctor of
national service,
were Frank Method
and Tom Bcbout,
PPC: Joanne Gros-




Shell helps incinerate insecticide from Niger.

Rotterdam, 6 August. Last month Shell Nederland helped destroy old
stock of insecticide from the Arfrican state of Niger which the
company had supplied to that country thirty years ago.

Shell arranged for AVR Chemie (Rijnmond Waste Processors) to
incinerate 54 tonnes of Dieldrin, an insecticide used in the 1950g
and 1960s to combat locusts in the African deserts and in Asia.
Minister Alders (environmental adminstration) gave permission for
the toxins to be imported into the Netherlands and incinerated here.

The direct costs of transport and destruction, namely 950,000
dollars, was paid by the American and German development agencies
USAID and GTZ. The Niger government had asked these organisations
to assist in clearing up the old Dieldrin stocks. Shell provided
technical support, training and assistance free of charge.

Shell Chemie stopped production of Dieldrin in 1988 (illegible) and
a few years later the production of similar insecticides - Aldrin
and Endrin - was also stopped because it appeared that, if, used
incorrectly, they posad a serious health risk. The new products
Fastac: and Nomolt have since been developed which are less dangerous
if incorrectly handled, but which are just as effective as Dieldrin
in the control of locust and termites.

Altfough a Shell spokesman described Dieldrin as an "excellent
product” if used properly and safely, the company has decided to
also have AVR incinerate a supply of 125 (illegible) tonnes of
Dieldrin still present on the Shell Chemie site at Pernis. Shell
does not know how many countries may still be holding more old
stocks of Dieldrin and ----- insecticides. The spokesman said that,
after prolonged storage, the products no longer retain their
original characteristics and it is better to destroy them.

According to Prof. Lucas Reijnders of the Stichting Natuur en Milieu
(Nature and Environment Foundation) it is clear from the ’long
history of much damage’ asscciated with the use of Dieldrin that
this hydrocarbon which is toxic to all animal life including humans
is dangerocus even when used properly. There have been many
accidents with the product in the third world because, in practice,
the proper precautions are not adequately implemented.

Dieldrin is based on a very persistant substance which gradually
evaporates in the soil but remains in the atmosphere and is
sometimes found in seawater hundreds or thousands of kilometers away
from the field originally sprayed. Traces of Dieldrin have even
been found at the North and South poles.
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In the early 19603, a problem at Shell Chemie’s Pernis plant led to
Telodrin being discharged, causing plants and wildlife in the area
to be poisoned and older ducks and seagulls on the western Weddensee
to be killed in large numbers. Shell is still embroiled in a court
case with the State over the cost of cleaning up the Zellingwijk
residential area in Gouderak which was constructed on a former
dumping ground for ‘drins’ (including Dieldrin).

Prof. Reijnders describes the new locust control pesticides
developed by Shell as ’‘acceptable’, although you can’t say that they
won’t cause any problems at all. Fastac in particular kills
cold-blooded creatures such as fish and crustaceans, as well as
locusts, but it’s all a matter of balance. The locusts have to be
controlled, and as effectively as possible’.

'Poisons from Niger incinerated
Shell gets back old stocks of pesticides

AVR (Afvalverwerking Rijnmond - Rijnmond Refuse Prucessors) last
week incinerated old stocks of the pesticide dieldrin. The
consignment had been received from the African state of Niger.

Shell, the producer of dieldrin, provided technical assistance for
this clean-up operation, trained the people there and organised
transport outside Niger. The project was undertaken at the request
of the Niger government by the American international development
agency USAID and the German development body GTZ.

There were 54 tonnes of old dieldrin stocks in Niger. The substance
was used in the past to combat plagues of locusts. Dieldrin is one
of the so-called ’‘drins’ which were banned years ago in western
countries because they are highiy toxic, difficult to break down and
highly dangerous wher used incorrectly.

Shell Chemie of Pernis was the last company anywhere in the world to
produce ‘drins’ principally for export to the third world. A Shell
spokesnan stated that USAID asked the company to help get the
dieldrin stocks nut of Niger. The safest method was for AVR to use
high temperature incireration (above 1400 degrees). The
environmental organisation Greenpeace stated yesterday that the old
dieldrin stocks had been sent back on the basis of "return to
sender" ~nd that there were more African countries where toxic
pesticides were stockpiled that would be following Niger’s example.



Shell stated that AVR had been chosen because it was the best place
for the dieldrin to be processed. The possibility of incinerating
the insecticides in a mobile installation in situ was also
considered, but the environmental risk was too great. The ministry
for environmental management granted a permit for incineration to
take place. The whole operation ccst 700,000 guilders, 85% being
paid for by USAID and 15% by GTZ. Shell did not charge for its
e e e e e e FAO is
currently establishing where in Africa more old pesticides might be
held. Shelll Nederland has declared its willingness to co-operate
in safe processing of old pesticides produced by tha company.

Greenpeace states that there are pesticides stockpiled in virtually
every country in Africa, constituting a risk to both men and the
environment. The organisation is of the opinion that the
industrialised countries must bear responsibility for the substances
they sold to Africa: they should take them back and, at the same
time stop producing them.

Shell has now stopped producing ‘drins’. Endrin production was
stopped in the early 1980s, and dieldrin was taken out of production
in 1987. oOver and above the volumes contracted to be sold, Shell
Chemie has 125 tonnes of dieldrin stocks: these were dealt with by
AVR earlier this year. Less toxic alternatives have now been
developed for contcol of the desert locust. Shell ceased production
of aldrin in the early part of 1990. The company still has sales
obligations but these will have expired by the end of the year,
finally marking the end ot the era of ’‘drins’ production and sale.
Production in the past caused serious pollution of the Eorate
Patroleumbaven#. The ground has since been decontaminated.

* Literally: First 0il Port - a reference to Rotterdam, I assume CP.

Nigeria (SIC) returns 50 tonnes of prohibited pesticide to the
Netherlands.

Washington, 4 AUG (1PS) - Niger returned approximately S0 tonnes of
pesticides to the Netherlands lask week. The product concerned was
the prohibited, highly toxic pesticide dieldrin, given#* to the
African country during the last 30 years and produced by Shell
Nederland. This was the report given by the American office of the
international environmental organisation, Greenpeace.

Dieldrin has been given to Niger by American and European aid
organisations since the sixties for the control of locust
infestations. It was shipped back to the Netherlands by the
American aid organisation USAID, the German agency for development
cooperation, GTZ, and Shell, at the request of the Niger authorities.



According to Greenpeace, however, the donationd of pesticides to the
Third World are still continuing. Between 1986 and 1989, the
development organisations donated 275 million dollars to insecticide
programme for locust control in 23 countries in Africa and the
Middle East.

The American agency for technological development (OTA - Office of
Technology Assessment), expressed doubts of the effectiveness of
pesticides in locust control in a report last year. , "Those who
really benefit from the pesticide donationations are the chemical
companies, while the African population is saddled with poisoned
food and a pclluted environment™, says Bill Barclay, spokesman for
Greenpeace. USA‘s pesticide campaign.

However, Greenpeace has warned that development organisations and
chemical companies are planning to destroy pesticides in Africa,
Incinerators would be constructed in Africa with the aim of
destroying the stocks of pesticides. The organisa‘ions involved
include USAID, the United Nations Food and Agricultural Organisation
(FAO) and the Swiss chemical company, Ciba-Geigy.

The environemntal organlsation argues in favour of sending the
pesticides back to their country of origin instead of incinerating
them in Africa. "If they are returned to whoever sent them, the
African environment will be protected, dangerous processing
facilities will be prevented from being built in the Third World and
the -=m==== industrialised countries will be forced to take the
responsibility for pesticides which they send to Africa", says
Barclay.

Translator’s note: the verb "schenken" generally means "to give"®,
but according to the dictionary, also has the meaning "to sell",
However, the noun "schenking" also used in this text only has the
meaning of a "gift" or "donation".
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Par aillsurs, v 30 30uVient encore de la controverse qui s'dleva ré. . antre bailleurs de fonds sur I’ de 13 Weldrine,

Los USA sont & Forigine du débat. lis imposdrent de fait son interdiction sur la base de laur malheursuses 9xpdriendfa nalionale avec

fusage & grande échefie de tous les pioduits de Ia tamille des *drines”. La contribution ~méricaine sux stioris de lutte fut an oftet

condftionnés sy non-usage de ta dieldrine dans les pays envahis par le {riquet pdlerin, Seuls Iss pays Buionomes financidrament
ot eonomiquement, comme I'Arabie Ssoud thrent librog de luiliser, vo quiits firai avec de bons résultaty,

Pandant que les hommes s'ilerpelialent dang les Instances h...instionales, sur le terrain, 0 m'éialt dé)h plus question de lumo
prévantive St curative en région désertique 1& ol Tusage de la dieldrine aurait 614 admissble, on entrait dans la phase de lute
pafiative contre uins Invasion Gui avak stteint les régions habitéen. D'énormes quantités de divers pasticides organophosporés moins
persislants ef réputés non bio-sccumulables furent déversées. Ainsl, durant la campagne 1988/89 le Maroc tratta presque deux
milions dhectaren ef, en deux ans, plus de vingt millions d'hectares furent aspergés d'insecticides concenliés sn Alrique.

L'afiaire on resta I jusqu'en 1989, On it semblant de croire que la dieldring n'existait plus mals les rumeurs les plus diverses
circulbrent sur les réserves de ce praduit dont les stocks disparalssaient brusquemer.t des statistiques officieflas. On parla méme de
trafic, de vantes mystérieuses ef de cons de die'drine da cenains pays africains & d'autres plus pauvres qu'eux et poltiquemant plus
complaisants,

En 1089, FUSAID, Agence des Etats Unis pour le Développement intemational, voulut assumer sa politique jusqu'au bout. Cile
décida de réagir b une information provenant du Niger, Des {ite de dieldrine qui fuyaient &aient signaldy dans les dépdts du nord
du prys W Aprhs recansement de Fensarmble des stocks et da I'élat des fits, on regroupa ie towt sur
un aite sy ' derime phasedd ce programme estion des pesticides Indéskablas entamé au Niger prévch 1a consiruction
d'un hangar spécial qui sera constamment surveillé, M3me les outiis qui auront servl aux manipulations y sefont abandonnds. Des
sutembaliages spdciaux Jarantiront ta pdiennité des 10ts abimés, Reste & régler le son dos portlons de 20! o1 des entrepdts fortement
pollués par les fuites, L'intérieur des entrepdts serak comptdtement remis & neul y compris lo revdlement des murs. Le codt de citte
phase de Fopération dépasserak les 800.000 FF (40 millions de F CFA) ol T ne s'agit que de 26.000 lires | Aucune solution
délimingtion directe n'est snvisagée sl cv n'est d'sttendre que e temps fasse son muvre en dégradant pau 5 pau le produit, A noter
que des stocks vieux de plus de trente ane gardurt una bonne efficacité antiacridienne. Tout ceci fait dtrangement panser, & une
échalle heurar t plus modeste, aux déchots radioactfs dont on a tant de mal & se débarrasser,

A suivre

INEDIT : LES, DIRECTIONS DOMINANTES DE DEPLACEMENT DES
AILES SGR DU CENTRE SUD DU SAHARA EN FIN 1988

En coopération avec METEQ FRANCE, {ex, Mbtéorologie nationale francaise), le PRIFAS a établi les grands ax s de déplacement
possdles pour las essaims de Cricuet pblerin, Schistocerca gregaria (Forskdl, 1775) en fin 1988, juste aprds {a fameuse échappée
vars s Caraibes qui laissa te monde acridologique parplexe, voire Incrédute.

Pout la clanté de Fexposé, on ne retiendra que fe deveni des populatiune aildes disponiles & ce mon.ent-ia dans le Canire Sud
du Sahara, c'est-ddire dans TAdrar des iloras, le Tamesna, FATr, au nord-est du Mali et au nord-ouest du Niger.

Cinq grandes pédroces sont & considérer :

1. du 29 or'ot:a au 10 novembre 1988 : les ailks peuvent aller selon les jours soit vers le nord et le nord-ouest, en direction ds
raigére et du Maroc (2 jours sur ), soit vers Fouest, en direction de la Maurttanie et du Séndgal (1 jour sur 3) ;

2. du 12 au 23 novembre 1088 : le circuit ouest est privilégié. Les ailés disponibles traversent le Mali et vont au Séndgal el en
Mauritanie ;

3. du 23 novembre au 3 décembre 1988 : les vents sont Irbs varables, des mouvements se produlsent parout mais ils se
compensent, Globalement, le brassage des ailés n'abouttt pas & une émigration massive ;

4, du 4 au 22 décembre 1988 : un fort encouragement & aller vers le sud se dessine avec de rares possibifités d'échappbes vers
E;nl. A ce moment, de nouveaux psys se trouvent envahis passagéremert : le Burkina Faso, la Guinde, la Guinée Bissau, la

ambie ;

S, du 23 au 26 décembre 1983 : les voies de déplacement vers Tousst, et plus rarement vers le nord-ouest, sont ouvertes, mai

peu d'ailés sont encore dispoaibles pour en proliter,

Ces premiars $léments font partie du biomoddle SGR en cours de création par le PRIFAS. Ce projet est financé dans ss
phase | par le Ministdrs francais de la Coopération et la Commission des Communautés Européennes.

SAS PAR LUI-MEME
Au 20 mars 1990, 276 réponavs ay qusstionnalre SAS 18/89 sont parvenues au PRIFAS,

Question 8
Le nombre annuel idéa! de lett o3 est de 13 selon B4 % des correspondants ; su moins 12 % e salisferaient de 12 lettres, 1 9
de 16 o1 3 % de 14, En 1990, 5/1S s'zitorcera de satisfaire la mejorité, donc de publier 18 lettres si ses moyens le lui permentent

Questions 7 et 8

Environ 37 % des correspondants ont uilisé des fiches de signalisation pour faire état des situations acridisnnes qu'ls or
rancantrées. Si l'on écarte le cas des personnes qul n'ont plus Foccasion d'utiliser les fiches, A cause d'un changement de fonctio:
pat exemple, mais qul sont toujours intéressées A rester dans fa mouvance SAS, 45 % des correspondants ayant répondu évoquer
un manque de temps pour faire plus, 40 % un manque de moyens et 15 % demandeni une panicipation aux frais denvol,

Cuestiono § e 10

La grande majorité des comespondants (52 %) ditfusent les letires SAS autour d'eu. Chagua lettre & on moyenne 5 4 6 lectourt
On compe deux types de dhusion, fune par proximité autour des correspondants (de 2 & 4), Fautre sutour des institutions p:
phctocopis (de 5 & 20 et pius). A noter que 35 % des correspondants font des photocopies des letres,

Quastion 11
Plus de 93 % de3 comrespondants pansent qu'il faut poursuivre Popération SAS scus sa forme actuelle.



In other €13, we can <lill ‘ecal the early controversy batwean th. iancial backers on tha use of dieldrin. USA is at the heart
of the debals. . neir interdichon was impused, bascd on their awn unfortunate national exparience with the large-scale use of all of
the products in the *driney* family. Tha American conidbution 10 'ocust contro! etforts were based on the conditional non-use of
dieldnin in countries overwhelmed by Descrt Locusts, Only financially and economically eutonomous countries, like Saudi Asabia, wers
froe 1. usse #, which they did with good results,

While peopls challangad ons snuther internationally In the fiald, thure was no lorger any question of vaing preventive or curative
controla in desen regions, where the use of dieldrin could huve been acceptable, paliative conlio] was necessary since outbreaks
had raaches the inhablted ragions. Enormous quanities of varous organophosphorous pesticides, known 1o be less paisistont and
non bio-accumulative, wers spread. Hence, dunng the 1988/89 30a30n, Morocco treated almost 2 million hectares, and in 2 yoars
more than 20 million heclares wers soaksd with concentrated insecticides in Alrica.

The affair continued in this way until 1989, Dieldrin seemed 10 no longer exist, but there wers many ditferent rumours circulating
on tha rerarves of this product whose stocks had suddenly disappearad from the official statistical lists, There were even stories of
trafficking, mysterious sales and donations of dieldrin from contain Alrican countries 10 other, pooter and more pothically complaisent
countries,

In 1989, USAID, the U.S. Agency for International Developmaent, hoped to take their policy 1o He imht, They decided to act on
a piece of information lrom Niger. Leaking drums of disldrin wee reportad in dopats in the nonth of the country near inhabited zones,
Ater survaying the entire stock and the condaion of the drums, ¢rything was collected onto one guarded site, The sgcond phase
of this program bagun in Niger to manage undesirable Pesticides, .lavalved consiruction of a special shod which would always be
guarded. Even the equipment used in treatment was 10 be left there. Spacial WI2pping was meant {0 guarantee the perpaluity of
damagad druma, Interiors of slorage depols were to be completely renovatad, Including wall coverings, The cost of this phase of the
Operation would be more than 800 000 FF (40 million F CFA) and would only invoive 20,000 lires of Insecticide | There have beon
no plang 1o directly atiminate these products, oxcept by leaving them 1o degrade vlowly"wih Tima. R shoukd be noted that slocks of
older than 30 years stilt are effective lor locust control, Strangely enough, this brings back the memory of the radloactive waste
problem, which luckily is on a smaller scale, which is 8o ditficult to gt nd of,
To be continued...

UPDATE : THE MAIN MIGRATORY DIRECTIONS OF SGR ATULTS
IN CENTRAL SOUTH SAHARA AT THE END OF 1988

PRIFAS, in cooperation with METEO FRANCE, {formerly Météorologie nationale francaiss), have established the main possible
migration routes for Desen Locust, Schisfocerca gregaria (Forskal, 1775) swarms al the end of 1988, Just atter the famous escape
towzrds the Caribbean, which potplexed and amazed the acridological world,

For clarity, only the fate of svailable adult populations at that moment in central-southern Sahara are considered, which means
in Adrer des Noras, Tamesna, Air, northeastern Mali and northwestem Niger,

There were S imponant periods :

1. from October 29 10 November 10, 1988 : depending on the Lays, adults could go towards the north and the northwest in the
direction of Mauritania and Senegal (1 day in 3) ;

2 &o;mmNov[:mbu 12 10 2, 1988 : the waestern routs was favourable. The available aduhs crossed Mall and on to Senegal and

uritania ;

3. from November 23 to Decamber 3, 1988 : the winds were very varisble, locust movements occurred sverywhers, but they were
counterbalanced. Generally, the mixing of adults did not resul in a massive emigration ;

4. from December 4 10 22, 1988 : there Wa3 a strong encouragement to go southwards, with a few possibilitles to 03CEDO lowards
the east, At this moment, now counlries wore momentanly invaded ; Burkina Faso, Guinea, Guines Bissau and Gambin ;

8. from December 23 1o 26, 1988 ; the migration routes towards the west, and fass ofen towards the northwest, wera opan, bunt

fow adults were available 1o fake advantage of this stualion,

The first elements are part of the SGR bomodal, currently being craated by PRIFAS, Phase | of this peoject Is being financed
by the French Ministry of Cooperation and the Commission of Europesn Communiiies,

SAS ITSELF
By March 20, 1090, 278 repiies 1o the SAS 18/89 questionnalre had bsen sent to PRIFAS,

Cuestion §

Tha iKeal annual number of Newslotters Is 18, according to 84 % of correspondents ; of lsast 12 % would be satisfied wih 12
Ionor;,l.l % with 16 and 3 % with 14, In 1990, SAS will strive to vatisty the majorlty, thus publish 18 Newsletters ¥ this is financially
possble,

Questions 7 and 8

About 37 % of comescondents had used the repont sheets 10 describe focust shuations they had exparenced. N the
coaespondenta who are no longer able fo uss the feport sheels bocause of job changes olc., but who siil wish 1o remain with SAS,
4 not takan into consideration, then 45 % of those who replied said they do not have onough time Lo fill in more, 40 % lack the
means and 15 % request help for mailing costs,
Questions 9 and 10

Most correspondents (92 %) distribute SAS Nawsletters 1 others around them, Each Newsletter having an average of 5 - 8
readers, There ars two typas of distridution, one Is by hand 10 people around correspondents (from 2 to 4), the other around
inatitutions by photocopy (lrom S to 20 and more). i should be noted that 35 % of comespondents photocopy the Newsletters,
Question 11

More than 33 % of cortespondents befieve that the SAS operation should continue in e pressnt fom,



UNIQUE COWSORTIUM HELP REMOVE /l 2.«”1
DIELDRIN PESTICIDE FROM NIGER Ju-

A unique consortium involving the U.S., Germany and companies of the
Royal Dutch/Shell group is helping the West African nation of Niger
dispose of all its known stocks of dieldrin, a persistent and highly
toxic pesticide.

Nearly 20,000 gallons of dieldrin were carefully collected in Niger
and trucked to the Togolese port of Lome. From there it was shipped
to The Netherlands for destruction in a state-of-the-ar:
high-temperature incinerator.

Niger was interested in having the dieldrin removed because, while
the pesticide itself is stabie, the containers are subject to
corrosion, and some have begun to leak.

Cooperating in this venture are the U.S. Agency for Internationél
Development (USAID), the U.S. Environmental Protection Agency, the
German Development Assistance Agency (GTZ), Shell Nederland Chenmie,
several Dutch Government agencies, and the Government of Niger.

Once the pesticide of choice in combating locust infestations in
Africa and Asia, dieldrin is no longer supported by international
assistance organizations.

"This innovative disposal operation is consistent with the overall
USAID policy of helping developing countries achieve sustained
economic and social progress through environmentally sound resource
conservation and management," said Scott Spangler, Assistant USAID
Administrator for Africa.

Spangler said the operation was made possible because of the "unique
cooperation" of the participating parties.,



Dieldrin, formerly manufactured by Shell Nederland Chemie, was
supplied for locust control in Africa by various international
agancies over the last thirty years. Shell stopped its manufacture
in 1987, and the plant is being dismantled.

The cost of the removal, estimated at $350,000, was funded jointly
by USAID and GTZ. The incineration of the dieldrin was completed on
August 2, 1991 in The Netherlands by Afvlverwerking Rijnmond (AVR),

a waste processing company.

There are no suitahle alternative chemical disposal facilities in
Africa.

According to the United Nations Food and Agricultural Organization,
there are old or unwanted stocks of dieldrin in 16 countries,
largely in the locust belt in Africa north of the equator, but also
as far east as Pakistan and India.

USAID administers U.S. economic and humanitarian assistance in more
than 70 countries worldwide.



Agudez
Le préfet visite

le Centre national anti-acridien

Le préfet du département
d*Agadez, le commandant
Moussa Moumouni Djermakoye
a visité hier matin le Centre
national anti-acridien.

Créé depuis 1988, ce centre
a remplacé pour Ic Niger I'un-
cienne OCLALAYV (I'organisa-
tion commune de lutte anti-
aviaire et anti-acridienne). 1l
s'occupe de la lutte anti-acri-
dienne dans notre pays. Mais
cette lutte bien qu'efficace
n’a toujours pas été saine pour
I'homme ¢t pour I'environne-
ment. C'est pour s'informer
de celte situation gue fe préfet

du département s'est rendu
sur les lieux pour s'enquérir
des dispositions prises ¢t 3
prendre pour éviter les mau-
vaises conséquences d'un cer-
tain nombre de produits chimi-
ques utilisés dans les traite-
ments des zones infectées et
pre=dre connaissance du plan
d’enlévement et d'élimination
de la «Diédrine rougéres, La
Diédrine est un pesticide orga-
chloré jadis utilisé dans fa lutte
anti-acridienre et dont I'uiili-
sation s'cst avérde dangercu-
se pour I'homme ¢t I'environ-
nement.

Intukurhuyet Almouden

LN
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AGENCY FOR INTERNATIONAL DEVELOPMENT
BUREAU FOR AFRICA

Office of Technical Resources
AFR/TR/ANR
‘Washington, DC 20523-1515

PRESS RELEASE

Not for Release until 29 april 1991

UNWANTED PESTICIDE STOCKS
BEING REMOVED FROM NIGER, WEST AFRICA

An unusual three-way collaborative venture between a major
pesticide producer,. a host government recipient of donor-financed
assistance, and two major development assistance agencies has
been initiated in Niger, West Africa. The Government of Niger
has asked the United States Agency for International Development
(USAID) to assist in the disposal of unwanted stocks of the
insecticide dieldrin, and companies of the Royal Dutch/Shell
Group have taken a very constructive role to assist in this
process. This disposal operation is part of the overall USAID
assistance policy of helping developing countries achieve
sustained economic and social progress through environmental and
conservation and management. The operation in Niger is also
being supported by the German development assistance agency GTZ.

Dieldrin had been previously manufactured by Shell
Nederland Chemie (Shell Chemical of ihe Netherlands), and
supplied for locust control in Africa by various international
agencies over the last thirty years. Historically, dieldrin was
the pesticide of choice against the Desert Locust in Africa and
Asia, particularly because of dieldrin's Tong residual action.
This pesticide was used almost exclusively for locust control
campaigns during the 1950°'s and early 60's, and the dieldrin now
in Niger was supplied for this purpose. The use of the product
for this purpose in no longer supporied by international aid
organizations. The U.S. Environmental Protection Agency (EPA)
canceled all uses of dieldrin in the United States in 1987 (the
EPA had severely restricted dieldrin use in 1974). The present



Q2. What is the objective of the Niger dieldrin disposal plan?

A2, The objective of the NDDP is to minimize or eliminate the
potential human and environmental health risks posed by
surplus, deteriorating stocks of dieldrin in Niger by:

- Safely removing 70,000 1iters of dieldrin and barrel
rinsing solvent from Niger to Holland, in cpecial
tanks, via the port of Lome, Togo. :
- Disposing of the dieldrin by incineration at a plant
which operates at or above U.S. Government standards.
- Recovering, and providing safe disposal or long-tern-
storage for, dieldrin contaminated solids (soil,
barrels) in Niger. ‘
- Decontaminating and crushing dieldrin containers and
disposing of the containers by smelting.

- Conducting the recovery, disposal, long term
disposition and destruction activities with minimal
risk to human health and the environment.

Q3. What will be the responsibilities of USAID, Shell Chemical;
GTZ, and the government of Niger?

A3. The USAID field office in Niger wil) provide assistance to
the Government of Niger (GON) for the transfer and
destruction of the dieldrin now stored in Niger. The
assistance to be provided by USAID/Niger includes, but will
not be limited to, the financing and procurement of
personnel, materials, technical assistance, disposal
facilities, transportation and the rental of equipment and
storage facilities.

The Government of Niger (GON) will be responsible for the
overall dieldrin removal operation in Niger. To this end,
the GON will provide personnel, facilities, equipment,
vehicles and other assistance, as may be appropriate. The
GON will also make all non-commercial arrangements for the
transportation of the dieldrin in Niger and from Niger to
the point of embarkation for Holland, including agreements
with neighboring countries as may be needed. In addition,
the GON will appoint a Coordinator for this activity and



ensure appropriate and timely cooperation of GON personnel
which may be required for the operation.

The Shell Chemical Company will provide, under agreement
with USAID/Niger and on a reimbursement basis, Isotanks and
other equipment required for removal of the dieldrin,
transportation of the tanks and equipment te and from Lome,
Togo (as may be appropriate), storage of the Isotanks in
Holland and the disposal of the dieldrin at a licensed
incinerator in Holland. Shell has secured Approval from the
Government of Holland for the incineration of the dieldrin
in Holland. Shell will also provide two technical experts
to give on-the-spot training and to supervise local
operations,

The German Techncial Assistance Agency (GTZ, Eschborn,
Germany) has a long history of involvement in Niger through its
plant protection support to the Directorate of Crop Protection,
Also, two regional GTZ projects active in Niger -- the Pesticide
Service Project and the Acridology Project =-- have expressed an
interest in “he NDDP., GTZ will participate in the execution of
this Plan by providing scientific review of the plan, and by
rendering technical and financial assistance, such as for the
anaiysis of sand and soil samples from the warehouse sites for
dieldrin residue levels. This analysis will be provided through
the GTZ Pesticide Service Project.

The GTZ will also provide financial assistance for implementation
of the NDDP (for example, fuel, oil and per diem for the local
work crew). The GTZ Acridology Project's biological control
program will finance the addition of a cement floor to the
Inabangharit warehouse.

Q4. Is there any soil contaminated with dieldrin at the storage
sites in Niger, and if so, what will happen to it?

A4. An estimated 35 cubic meters (about three dump truck loads)
of soil is considered to be sufficiently contaminated, based on
pesticide residue analyses, so to require special disposal
procedures. A1l contaminated sand and soil will be buried in
specially prepared pits lined with charcoal and provided with an



impervious cover. The pits will be located in isolated areas
where the water table is very deep.

Q5.
AS.

What will be the fate of the emptied dieldrin barrels?

There are over 250 barrels involved, which, after being

rinsed, will be cut into pieces in Niger and shipped to Holland
to a steel smelter to be melted down.

Q6. Will all of the dieldrin in Niger be removed and destroyed?

Ab.

Q7.

A7,

Q8.

A8.

Yes

To which customers/countries does Shell still supply
dieldrin?

Shipments of dieldrin from the SNC plant in Holland ceased
at the end of 1990. No further orders will be accepted.
Stocks held by Shell operating companies are small and are
expected to be sold and used during 1991. In each of the
countries where sales continue, government approvals have
been obtained for the use of the products. The prime
remaining use of this product is for the control of
subterranean termites around buildings and for the control
of insect pests in timber and industrial situations. A
strict product stewardship program is in place in all
countries where dieldrin is sold tc ensure the product is
stored, handled, and used in a safe and responsible manner.

With dieldrin stocks in so many African countries, why is
USAID (and consequently Sheli) concentrating first on Niger?

USAID, an agency of the American government, identified the
problem in Niger and has a field mission there capable of
providing the necessary organizational support. In
addition, the German overseas technical assistance agency,
GTZ, has joined USAID in supporting the dieldrin removal
operation in Niger.



Q9.
A9,

Q10.

A10,

Q11.

All,

Qi2.

A12.

Q13.
Al13.

Why was it decided not to incinerate locally?

There are no suitable incinerators in Niger, nor in
elsewhere in sub-Saharan Africa.

What do you mean by unwanted products?

They are stocks which are many years old and therefore may
no longer be suitable for use. A further complication is
that drums have sometimes been abused-during handling and
storage and over long periods; this can lead to a risk of
leakage. In addition, USAID it is policy to not support the
use of this type of pesticide.

In how many countries are there still old or unwanted
dieldrin stocks?

In 16 countries, principally those in the African locust
belt north of the equator, and including countries as far
east as Pakistan and India. This is based on a survey by
the FAO.

What about the costs needed to retrieve the old dieldrin
stocks? Who will pay for it?

It will be expensive and will involve governments and aid
organizations. Shell has made available its expertise and
manpewer free of charge.

How long will the Niger dieldrin disposal project last?

Incineration of the stock from Niger will take place as from
June 1991. Shell is prepared to co-operate in the
collection for destruction of similar stocks of dieldrin
from other countries provided there is a competent Tocal
organization able to assist.



Q14,

Al4.,

Q15.

Al5,

Q16.

A16.

Q17.

Al7.

Do you know anything about products from other companies?
Shell is surely not the only company that has supplied
insecticides to the countries in question.

Accerding to FAO and USAID, therc are large quantities of
unwanted stocks of insecticides in the African continent and
elsewhere. Bodies such as FAO and USAID are developing
stiztegies for dealing with the problem. The International
Association of Pesticide Manufacturers is about to publish a
booklet on how to dispose of such stocks and how to avoid a
recurrence of the situation.

What will be the impact on the environment if dieldrin is
incinerated in the Netherlands?

It will be done at AVR 1n a very modern installation under
controlled conditions, with the agreement of the ministry
for Housing, Regional Development and the Environment. The
incineration will be fully monitored and carried out in full
compliance with the stringent Netherlands standards, which
are among the highest in Europe.

What are the alternative products which you are now offering
instead of dieldrin?

They are products such a acyl ureas (anti-moulting agents)
and the synthetic pyrethroid Fastac (alpha cypermethrin),

How long have you made dieldrin in the Netherlands, and was
this the only Shell location to make this and similar
products?

Dieldrin and similar pesticides have been produced in at the
Shell Netherlands facility since 1954. Production of endrin
was terminated in 1982, dieldrin in 1987 and aldrin in
February 1990, Shell 011 USA produced these pesticides from
1952 to 1979.

\0(



Q18.

Al8.

Q19.

Al19.

What are the health effects on workers involved in
manufacturing dieldrin?

A Ph.D dissertation written by a Shell scientist indicated
that there is no evidence of adverse health effects in any
of the factory workers. On the contrary, they were found to
have a lower mortality than the general population.

. In this regard, Shell companies impose stringent safety

requirements on those working in their plants, so exposure
to the product is prevented to the extent possible, but
inevitably exposure of these workers was higher than the
general population. Furthermore, the health of these people
has been carefully monitored on a routine basis by Shell.
The above discussed Ph.D research supports Shell's view that
these products may be used without hazard provided that they
are handled correctly.

What is the current status of these pesticide manufacturing
plants?

These production plants have been dismantled.
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Sce Guidcline 1
See Guideline |
See Cuideline |
Sce Caddeline 1
See Guideline 2
Sev Cuidelin: 3
Sce Guideline 5
Sce Guideline 6
Scee Guideline 7
Scee Cadeline 8
Sce Guideline 8
See Guudeline 9

(Fxplasives)
(Explosives)
(Fxplosives)
(Fxplosives)
(Flumnable Gases)
(Noi-Funmable Gases)
(Flammable Liquids)
(Flaumnuble Solids)
(Onganic Peroxide)
((Oxidiser)
(Onxiddizer)
(Imituing Material)

See Cuideline 10 (Poisons)

Sce Guileline 10 (Poisons)

See Guileline 10 (Poisons)

See Gusdeline 12 (Riclicactives)

Sece CGuxdcline 19 (Raxficuctives)

Sce Gusdeline 12 (Raubioactives)

See Guideline 18 (Corrosives)

See Guidcline V1 (Esological Agents).

See CGuideline 6
Hazard Class—Placards
1 Sce Guideline J (Fxplosives)
2 See Guideline 1 (Explosives)
3 Scc Guideline I (Explosives)
4  SccGuideline 2 (Alammable Cases)
5  SceCuideline 3 (Non-Flammable Gases)
6  SccGuidcline 4 (Combusuble Liquids)
7 Sce Cuideline 5 (Fiammable Liquids)
8  SccCGuideline 6 (Flammable Solids)
8 Sce Cuideline 6 (Flammable Solids)
10 Sce Guideline 7 (Organic Peroxide)
11 SeeGuideline 8 (Oxidizer)
12 See Guidcline 8 (Oxidizer)
13 Sce Guidcline 10 (Potsons)
14 Sce Guideline 10 (Poisons)
15 See Guideline 10 (PPoisons)

Sce Guideline 12 (Radioactives)
Sce Guideline 13 (Cotrosives)
Insufficient information 1o determine proper guideline.
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84 Emergency Care — Hazardows Materials

EMERGENCY SCENE MANAGEMENT

— [solate the hazard area and deny entry.

— Establish a safe zone that is upwind and uphill (if possible), avoid low-lying areas.
Keep unnecessary people away (including non-essential emergency response
personnel).
— Evacuation distances vary depending on chemical, weather, and situation. The
distances listed below are only suggested guidelines. Consult other reference material as
soon as possible for exact distances.
® Evacuate area for a2 minimum of 1 mile in all directions if Class A explosives are
involved, "4 mile if Class B or C,
® Evacuate area for a minimum of 1 mile if a tank or tank car of gaseous material is
involved in a fire.

o Evacuate area fora minimum of Y mile if a tank or tank car of flammable liquid is
involved in a fire.

— Do not assume that the scene is safe because the substance does not have any odor or
apparent color.

— Call for help from local authorities (PD, FD, HAZMAT Team, Health Dept, etc)

— Wear self contained breathing apparatus and proper protective clothing (protective
equipment must be appropriate and compatible with the chemicals involved. Selection
must be made by « qualified individual usiag appropriate reference material). Do not
enter hazardous-environments, even to effect rescue or carry out decontamination
procedures without proper protective equipm=nt.

~— Attempt to identify the products involved by placard, UN number, or on scene per-
sonnel. Do not attempt to recover manifest or bill of lading unless properly protected.
— For emergency assistance call CHEMTREC, 1-(800)424-9300 and your local poisun
control center.

— Consult the US. Department of Transportation, Emergency Response Guide for
more complete information.
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GUIDELINE 37

SUBSTANCE IDENTIFICATION: Foundin solid form as a colorless to light tan waxy sub-
stance with a musty odor. In liquid form it can be found as a colcrless to thick amber
liquid with a mild to chlorine-like odor. Used as pesticides and ‘nsecticides.

ROUTES OF EXPOSURE:
Skin and eye contact
Inhalation
Ingestion
Skin absorption
LIFE THREAT: Seizures and respiratory failure.

SIGNS & SYMPTOMS BY SYSTEM: -

Cordivvascular—Increased heartrate andblood pressure. Arrhythmias may oe present.

Respiratory— Respiratory failure and irritation to the mucous membranes. :

CNS—Seizures, usually without waming, muscle tremors, headache, dizziness, and
confusion. .

Gastrointestinal—Nausea, vomiting, diarrhea, and abdominal pain,

Eye—Chemical conjunctivitis and blurred vision.

Skin—Irritation. :

Other—Symptoms may be delayed 30 minutes to 10 hours post-exposure. Some toxicity
may be due to the solvent (usually kerosene or xylene); see Guidelines #46 and #69,
Prolonged exposure to hydrocarbon solvents can cause organic brain dysfunction
known as the Psycho-Organic Syndrome of Solvents. In severe cases of exposure this
may progress to toxic neuroencephalopathy (dementia), This can produce permarient
brain damage. Even breathing relatively small amounts of solvent fumes can produce
this syndrome.

DECONTAMINATION:

¢ Wear positive pressure self-contained breathing apparatus and special protecive
equipment.

® Delay entry untl equipment is available,

® Remove patient from contaminated area.

® Genty brush away any dry particles and blot, with absorbent material, any excess
liquids that are present.

¢ Rinse patient with water and remove all clothing, jewelry, and shoes.

¢ Wash patient with Tincture of Green Soap and large quantities of water.

® Refer to decontamination protocol in Section III.

BASIC TREATMENT:

® Assist ventilations as needed.

® Administer oxygen by nonrebreather mask at 6 to 12 L/min.

® Anticipate seizures, reduce all external stimuli and treat as necessary (refer to seizure
protocol in Section III).

¢ Flush eye immediately with available water for eye contamination. In adults, if lidand -
globe are intact and without edema, eye imrigation lens maybe used. Do not force lens;
if unable to insert easily, do not use. For children, and if unable to use irmigation lens
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in adults, flush eyes using large bore [V tubing. Irrigate each eye with a minimum of
1000 ccs of normal saline (refer to eye irrigation protocol in Section IH).
e Administer 4 to 8 oz of water for dilution if product was ingested and the patient can
swallow, has'a good gag reflex, and no drooling.
® Do not use emetics,
ADVANCED TREATMENT:
e Consider orotracheal or nasotracheal intubation for airway control in the uncon-
scious or severe respiratory distress patient.
® Monitor cardiac rhythm and treatarrhythmias as necessary (refer to cardiac protocol
in Secton IIT).
e Start an IV with LR TKO.
® Treat seizures with diazepam (Valium®). DOSAGE: 2 to 10 mg in 2 mg increments
slow IV push (refer to diazepam protocol in Section IV).
e Use proparacaine h;drochloride to assist eye irrigation (refer to propdracaine
hydrochloride protocol in Section IV).
SPECIAL CONSIDERATIONS: Use epinephrine and vasopressors cautiously unless in
cardiac arrest. These drugs may cause overstimulation of the myocardium. See Guide-
lines #46 and #69 for care of toxicity due to vehicle ir:volved.
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DECONTAMINATION PROTOCOL

INDICATIONS:
® Siop absorption and prevent systemic exposure.
¢ Confine contaminants in a specified area.
¢ Prevent contamination of EMS and hospital personnzl.

PROCEDURE:

¢ Identfy the product, life threat, and route of exposure.

® Eswablish a controlled access system with an entry and exit point.

® Establish a minimum two stage decontamination process that is upwind and uphill
from contaminated area. Take into consideration distance from contaminated area; if
distance is great, transportation may be required (i.e., a pickup truck). The first stage is
a water rinse and the second stage consists of a soap and water scrub and rinse (a
more excensive decontamination process may be necessary, refer to resource data
and on scene authorities). .

® Wear positive pressure self-contained breathing apparatus and special protective
clothing applicable to the specific chemicals involved.

¢ Delay entry until protective equipment is available, Do not enter hazardous environ-
ments or carry out decontamination procedures unless properly protected.

¢ Remove the patient from the contaminated area. -

® Solid or particle contaminants should be brushed off as completely as possible prior to
washing, in order to reduce the chance of reaction to water. Heavy liquid contami-
nants should also be blotted from the body prior to washing.

® Rinse patient with water than remove all clothing, jewelry, and shoes from the patient.

® Wash patient with Tincture of Green soap or other mild soap. Liquid soaps dispensed
from small squeeze bottles work very well. Pay special attention to hair, nail beds, and
skin folds. Soft brushes and sponges may be used. Be careful not to abrade the skin
and use extra caution over bruised or broken skin areas. Abraded skin can enhance
the skin absorption of toxic products. The patient should be rinsed with large quanti-
ties of water (a water massage shower head may be beneficial). In some cases, a special
rinse may be beneficial (refer to on-scene expertse).

® Forremoval of contact lens and emergent eye care, refer to eye irrigation protocol in
Section III.

¢ Contain all runoff. Small children’s wading pools or drafi tanks may be useful. If no
centainers are available, channel runoff to a containment area.

¢ Use low water pressure on hose lines to control the spray and avoid aggravating any
soft tissue injuries. Avoid over-spray and splashing.

® If possible, use warm water. More extensive washing can be accomplished. If cold
water must b > used, there is a high risk of hypothermia.

® The patient should be ransportedin a plastic zip front body bag thatis closed to chest
or chin level. This will limit the amount of contamination to the transpon crew and
ambulance. Because of the zip front, instant access to the patient can be maintained.
If no body bags are available, wrap the patient in sheets or blankets before tuming
overto transport personnel. All nonessential equipment should be removed fromthe
ambulance. Iftime permits, cover floor and walls of ambulance with plastic to reduce
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contamination. Equipmentsuch as monitors and radios can be placedin plastic bags
to reduce possible contamination, All transport vehicles, equipment, and crews must
be decontaminated prior to returning to service,

® All clo'thing must be saved in a separate plastic bag, marked with the patient’s name,
The level of exposure can sometimes be estimated from the amount of contaminant
on the patient's clothes. Place patient's personal effects in a separate plastic bag also
labeled with the patient’s name,

SPECIAL CONSIDERATIONS:

® If weather conditions are extreme, consider transporting patients to a local facility
(school, firehouse, indoor car washes) afier inidal rinse for thorough decontamina.
tion, Remember that transport personnel, vehicles, and facility used will be con.
taminated. Another problem associated with indoor facility use is containment of
runoff. Consult with local water authcriges for assistance.

® Hospitals are poor choices for decontamination unless they have a special decon.
tamination unit. Remember that transport vehicles and personnel will be con-
taminated.

® Because of the high possibility of hypothermia, have sheets and blankets available to
cover stretcher patienis, If possible, supply disposable clothes or scrubs and footwear
for ambulatory patients post decontamination,
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SEIZURES

MECHANISM OF INJURY: Many metabolic disturbances may result from toxic exposures
such as hypocapnia, cerebial anoxia, water intoxication, and hypoglycemia. Seizures
may result from any of these abnormalities. Certain corapounds such as soychnine,
picrotoxin, pentylenetetrazol, camphor, DDT, chlorinated insecticides, parathion, and
other organo fluroacetates regularly cause seizures.

SIGNS & SYMPTOMS:
CNS—Focal or grand mal seizures and possibly status epilepticus. Deviation of the eyes
may occur.
Other—Increased temperature, fractures, dislocations, Trauma to the tongue 2nd
incontinence may occur.

BASIC TREATMENT:
® Assure an open airway and support ventilations as necessary if patient is in status
epilepticus,
® Administer oxygen by nonrebreather mask at 6 to 12 L/min,
¢ Do not force anything between the teeth.
® Protect patient from injury, do not restrain,
® Reassess patient postseizure,

ADVANCED TREATMENT:
® Consider orotracheal or nasotracheal intubation for airway control in the uncon-
scious or status epilepticus patient
® Monitor cardiac rhythm and treat arrhythmias as necessary.
¢ Startan IV of LR of NS TKO and draw blood sample.
® Administer 50% glucose. DOSAGE: 25 gm IV push in the adult patient
¢ Ifpatientis actively convulsing, administer diazepam (Valium®), DOSAGE: 210 10 mg
in 2mg increments slow IV push.
SPECIAL CONSIDERATIONS:
¢ Diazepam may depress respiratory drive, be prepared to assist respirations,
® Reduce stimuli as much as possible.
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DIAZEPAM (VALIUM)

MAJOR ACTIONS:

® Acts as an antianxiety agent

® Acts as an anticonvulsant

® Produces sedation.

® Acts as a skeletal muscle relaxant.
INDICATIONS:

® Patients with active seizure actvity.

® Status epilepticus. Any seizure lasting more than five minutes, or two seizures witl

regaining consciousness.

¢ Valium should only be administered to a patient who is actively seizing.
DOSAGE:

® Adult: 2 to 10 mg in 2 mg increments by slow IV push.

® Pedigtric 0.3 mg/kg by slow IV push. Tota! of 2-5 mg.
PRECAUTIONS:

¢ Can cause respiratory depression and arrest.

® Effect is intensified in parients with other depressants or alcohol on board.
HOW SUPPLIED:

® In prefilled syringes of: 10 mg/2 mlL
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4 - Product Advice Sheets

Aldrin
Dieldrin
Common name | Shell trade mark WHO Hazard Formulation
Class* types
aldrin Aldrin ib EC, WP, UL
dieldrin Dieldrin ib EC, UL

«Tha classification refers to the active ingredient.

NOTE The manutfacture of both aldrin and dieldrin has ceased. This

advice sheet will assist in safe handling and disposal of any
remaining stocks.

Hazard summary Aldrin and dieldrin are organochlorine insecticides. "I'hey are

highly hazardous by the oral and dermal routes. It is therefore
ecsential that in handling and use the correct precautions are
observed.

Aldrin is converted to dieldrin in biological systems. Dieldrin is
persistent in the environment and is not readily biodegradable.
Care must be taken in handling and use and particularly with
waste disposal to avoid environmental contamination.

Storage Technical materials and formulations should be stored in locked

buildings preferably dedicated to insecticides and in a bunded
area.

Keep all products out of reach of children and unauthorised
personnel. Do not store near foodstutfs.

Transport Comply with any local requirements regarciing movement of

hazardous goods. Do not transport with foodstuffs. Check that
containers are correctly labelled before despatch.

Transport accident  Before dealing with any accidents ensure that the advice given
procedures  under Personal Protection (below) will be followed.

Contact the emergency services (fire, police) and call an
ambulance if there are injuries.

Consult the ‘Tremcard’ (see Section 1.4) carried by drivers of
road vehicles, if available.

Contact the focal Shell company and inform them of the actions
taken.

Lijuid products  Keep spectalors away from leaking product and do not allow

smoking or use of naked flames at the scene of the accident.

Shell Agricutture Safety Guide ~ Page 71
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Prevent liquid from spreading or contaminaling other cargo,
vegetation or waterways, with a barrier of the most suitable,
readily available material eg, earth or sand.

Absorb spilled liquid with spill control material, sawdust, sand or
earth, and place It in a closeable container for subsequent sale
disposal (see ‘Waste disposal’).

Keep spectators well away from spillage. Avoid raising a dust
cloud.

Use an industrial vacuum cleaner or add damp sawdust, sand or
earth to the spilled product, then sweep up the residue into a
suitable container (eg, closed-top drum) for subsequent safe
disposal (see Waste disposal).

As soon us possible after the accident, cover all contaminated
areas with spill control materlal, damp sawdust, sanc or earth,

Sweep up the residue and place itin a closeable container for
subsequent safe disposal (see 'Waste disposal’ below).

Scrub contaminated areas with detergent solution and rinse with
water. As far as possible, retaln rinsings as contaminated waste.
Avold run-off into drains and water courses.

Check that other goods or cargo are not contaminated.

When unloading or handling containers, wear protective nitrile
rubber or neoprene gloves and impervious apron. Avoid
breathing the dust from powdar products.

Avoid contact with the skin and eyes. Wash off any skin
contamination with soap and water. If eyes are contaminated
flush well with clean water, |f irritation persists, obtain medical
attention.

Hf clothes or overalls become contaminated, remove them
without delay and well wash the skin beneath. Thoroughly wash
the clothes, etc. before re-use.

Whan handling leaking containers or when cleaning up leakage
or spillat e, wear overalls, nitrile rubber or neoprene gloves,
rubber boots, Impervious apron, goggles or face-shield. Instead
ri a face-shield, wear a dust mask If powder formulations are
nvolved.

Wash hands and exposed skin before smoking, eating, drinking
and after work.

Do not allow to contaminate soil or water. Do not apply to any
crops. Keep away from animals and all forms of wild life.
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Waste disposal

Emergency situations
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Follow the advice under Personal Protection. ltems in the
GARDMAN protective clothing pack (see Section 1.5) will give
protection during handling formulations and application,

Wear protective nitrile rubber or neoprene gloves and apron,
cotton or synthetic overalls, rubber boots and face shield.

Avoid raising a dust cloud. Wear protective gloves and dust
mask,

Reéd the label, Uses of aldrin and dieldrin are severely
restricted.

Do not apply to the aerial parts of food crops.

Wear hat or cap, cotton or syrtetic overalls or long sleave shint
and long trousers, boots or shoes. ltems In the GARDMAN
protective clothing pack will give adequate protection.

At all times avold exposure to the spray. Do not spray into the
wind,

Triple rinse empty liquid containers with water and add the
rinsings to the spray tank.

Ensure that equipment is thoroughly cleaned and stored away
ready for use the next time, Carry out any essential
maintenance.

Partly used containers should be reclossd and returned to store.
Empty containers shouid be disposed of as advised below.

Change out of working clothes and take & bath or shower.

Aldrin and dieldrin are not readily decomposed chemically or
biologically and are persistent in the environment. Waste
material, or surplus or redundant stock must be burnedin a
proper incinerator (see Section 1.9) designed for organochlorine
pesticide waste disposal. Comply with any local legislation
regarding disposal of toxic wastes. Seek further advice from
your local Shell Chemical Company of distributor.

Ensure that the advice given under Personal Protection will be
followed,

Stop leaks, if this can be done without risk.

Absorb spillage with spill control materlal, sawdust, sand or
earth and place in a clean, labelled container for later safe
disposal.

Empty any product remaining in damaged or leaking containers
into a clean, empty drum which should be closed and labelled.

Empty containers should be rinsed three times with water at the
rate of 1 litre per 20 litres drum ~apacity. Swirl round to rinse the
container walls, empty and ada the rinsings to the absorbents.
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Scrub contaminaied areas with detergent solution and rinse with
water. As far as possible, rotain all rinsings as contaminated
waste. Avoid run-off into drains and water courses.

Inform the local Shell company of the incident and request
further assistance from them.

Powder products will not burn.
Liquid products will burn end emulsifiable concentrates are
miscible with water.

Extinguish fires with alcohol-resistant foam, CO2 or powder.

Note: With sufficient burning or external heat, aldrin and dieldrin
will decompose emitting toxic fumes. The fire service
should be advised that the smoke and fumes could be
hazardous through Inhalation, or absorption through the

_skin, therefore protective clothing and seli-contained
breathing apparatus will be required. Confine the use of
water spray to cooling of unaffected stock, thus avoiding
the accumulation of polluted run-otf from the site.

Aldrin and dieldrin are highly toxic by mouth, by skin contact
(especially liquid formulations) and by inhalation of dust from
powder concentrates.

Headache, dizziness, nausea. Severe poisoning progresses to
vomiting, muscular weakness and convulsions. Death may
result form cardiac arrest. Chronic intoxication may produce
convulsions alone, without earlier symptoms.

it poisoning symptoms occur, narticularly if there has been
known contamination or gross exposure, OBTAIN MEDICAL
ATTENTION IMMEDIATELY.

Remove contaminated clothing. Wash exposed skin with soap
and water.

Flush eyes well with water. i irritation persists, obtain medical
attention.

Do aot Induce vomiting. If the patient s conscious, give a large
amount of activated charcoal powder with water. Do not give
oils or milk as these will assist absorption.

There Is no specific a.udote for aldrin and dieldrin,
The following Is a short tuxt suftable for product labels,

information sheets, etc. For full detalls of medical treatment of
intoxication by OCs, refer 1o Section 23,

Aldrin and dieldrin are central nervous system stimulants.
Convulsions are a sign of serious Intoxication, but may be
delayed for 48 hours following erf:osure.

Treatment is symptomatic, aimed at eliminating the material from
the body, controlling convulsions and restoring respiration.
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It ingested, gastric lavage is Indicated, followed by activated
charcoal powder,

To control convulsions, use benzodiazepines (clonazepam or
diezepam). If nut available, use phenobarbital sodium.
Diazepam I recommended, injected Intravenously, Large
quantities may be required. When convulsions are under
control, continue viith phenobarbitone (oral) for up to 2-4 weeks,

Morphine or its derivatives, epinephrine and nos-adrenalin are
contraindicated.
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2.3 Organochlorine Organochlorine compounds are central nervous system
(OC) polsoning  stimulants, Prolonged or repeated exposure may cause
convulsions without earlier symptoms. After ingestion or skin
contact, OCs can be absorbed into the bloodstream and cause
toxic effects such as headache, dizziness, nausea, vomiting and
muscular weakness. Convulsions may be delayed for 48 hours
following exposure. Death may result from cardiac arrest,

In case of accidental or deliberate ingestion or skin absorption,
the subject should be kept under ebservation and treated
Symptomatically as indicated by his/her condition, Because of
OCs' acute toxicity, gastric lavage within 4 hours should be
considered,

Following ingestion, specific treatment consists of gastric
lavage, avoiding aspiration into the lungs. This should be
followed by intragastric administration of 3-4 tablespoons of
activated charcoal and 30 g of magnesium or sodium sulphate
in @ 30% aqueous solution. No fats, oils or milk should be given
by mouth since these promote absorption of OCs by the -
Intestinal tract. In the case of ingestion of a solution, or of an
emulsifiable concentrate, the possible occurrence of a chemical
pneumonitis following aspiration of the solvent in the respiratory
tract must be borne in mind.

Morphine or its derivatives, epinephrine and nor-adrenaline
should never be given because of their depressive effects on the
respiratory centre and because they may sensitise the
myocardium and thus provoke serious cardiac arrhythmias.

Drug therapy of Fast acting tranquillisers or hypnotic drugs are required for
convulsive state  controlling convulsions.

Drugs of choice are the anticonvulsant benzodiazepines
clonazepam or diazepam. There is no major pharmacological
difference between the two, but clonazepam has a more
selective anticonvulsant action in comparison with diazepam.
Central eflects of both drugs wane rapidly as a result of
redistributicn to other tissues. Repeated intravenous application
may therefore be required to maintain a blood level sufficiently
high to control convulsions.

Benzodiazepines are relatively safe and carry a much smaller
risk of sedation and respiratory depression than othar sedatives,
eg barbiturates. Very high daily dosages are known to be
tolerated without unwanted side effects.

Recommended doses

Children
Drug Adults >12years | 2-12years | <2 years
Diazepam IV 10 mg 10mg Smg 2mg
Diazepam per rectum 10 mg 10mg S5mg 2mg
Clonazepam IV 1 mg 1mg 0.5 mg 0.2mg

Shell Agriculture Safety Guide Page 35
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"s UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

November 23, 1990

MEMORANDUM
suJECT: Landfilling.Dieldrin Wastes in Niger, West Africa

TO: Ken Shuster, Special Assistant
Permits and State Programs Division (0s-340)
Office of Solid Waste

.

FROM: Janice King Jensen, Chemigiiauuh
Pesticide Management and D posal Staff
Environmental Fate and Effects Division (H-7507)
Office of Pesticide Programs

The purpose of this memorandum is to confirm in writing the
key points of the telephone discussion we had on November 15th on
the safe landfilling of soil and other associated wastes
contaminated with dieldrin in Niger, West Africa.

BACKGROUND

In the 1960s, large stocks of the pesticide dieldrin were
prepositioned to remote desert areas in Niger to fight locust
outbreaks. These stocks were not used and now represent a major
disposal problem.

The US Agency for International Development (USAID), in
collaboration with Shell Chemical Company, is developing an
operational plan to assist the Government of Niger with the safe
removal and disposal of 70,000 liters of dieldrin and solvents
from Niger to Holland. The dieldrin will be disposed in a
hazardous waste incinerator which meets all government standards.

It is expected that a total of ¢J cubic meters of material
(soil, sand, and dust) contaminated with dieldrin will be
recovered from two warehouse facilities and require landfilling,
The intent of USAID is to have these materials buried safely in
accordance with the USEPA technical standards.

I have been requested by USAID to find out from your Office
about these technical standards, especially the engineering
requirements for the landfill. I will provide USAID with a copy
of the US regulations for landfilling hazardous material (40 CFR
Part 264.300-317, Subpart N),



CRITERIA FOR SAFE LANDFILLING IN NIGER

You said that there are three key factors to consider to
ensure safe landfilling: 1) site hydrogeologic characteristics;
2) waste Characteristics; and 3) engineering design of the

landfill.

The first two characteristics, as they relate to the

landfil. site selected in Niger, are summarized as follows:

1) S'te Hydrogeologi¢ Characteristics:

Sahara desert area in West Africa;
Annual rainfall less than 10 inches;

Ambient temperature about 100 F for six months, about
100-115 F for six months;

Groundwater more than 20 meters deep; and

Site away from vulnerable water sources, or potential
water passages.

2) Waste Characteristics:

Contaminated solids from dieldrin removal {soil, sand,
dust, possibly empty drums);

Dieldrin, RCRA P037, chem abstracts 6N-57-1, is a
chlorinated thanonaphthalene, and is stable to alkali,
mild acids, and to light; and

Dieldrin adsorbs to clays.

Based on the two characteristics outlined above, USAID would
meet the criteria set out in 40 CFR Part 264.301 (b) for a double
liner variance for the safe disposal by USEPA technical standards
by meeting the engineeriry design described below:

3) Engineering Design of the Landfill:

Line disposal pit with locally available clay;

Then add an organic layer.of peat or charcoal;

Top of wastes should be capped with a plastic liner
(hich density polyethylene) designed for that purpose;
and

On top of the cap should be 2-4 feet of soil.
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As we discussed, this variance assumes the amount rainfall
is minimal so that there will be no recharge of water into the
landfill. Also, the addition of an organic layer is specific to
this variance, and is required because of the tendency of
dieldrin to adhere to the organic layer, thereby reducing
migration.

Thank you for your assistance with this matter. If you have
any questions, please call me at (703) 557-7706, FAX (703) 557~
9309.

cc: Dr. Paul F. Schuda, OPP/EFED
Robert Denny, OFP/EFED/PMDS
Cathleen M. Barnes, OPP
Jude Andreasen, OPP/SRRD
Walter Knausenberger, USAID (enclosures as stated)
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(4) The effectiveness of additional
treatment, design, or monitoring tech-
niques.

(b) The Regional Administrator may
determine that additional design, op-
erating, and monltoring requirements
are necessary for land treatmznt facili-
ties managing hazardous wastes FO20,
FO21, FO22, FO23, FO26. snd FO2T in
order to reduce the possibility of mi-
gration of these wastes to ground
water, surface water, or air so as to
protect human health and the envi.
ronment.

[50 FR 2004, Jan. 14, 1985)

¥ |subpart N—Landfim LS

Source: 47 FR 32365, July 26, 1982, unless
otherwise noted.

4§ 264.300 Applicability.

The regulations in this subpart
apply to owners and operators of fa-
cilities that dispose of hazardous waste
in landfills, except as § 264.1 provides
otherwise.

§ 264.301
ments,

(a) Any landfill that is not covered
by paragraph {¢) of this seztion or
§ 265.301(a) of this chapter must have
a liner system for all portions of the
landfill (except for existing portions of
such landfill). The liner system must
have:

(1) A liner that is designed, con-
structed, and installed to prevent any
migration of wastes out of the landfill
to the adjacent subsurface soil or
ground water or surface water at any-
time during the active life (including
the closure period) of the landfill. The
liner must be constructed of materials
that prevent wastes from passing into
the liner during the active life of the
facility. The liner must be:

(i) Constructed of materials that
have appropriate chemical properties
and sufficient strength and thickness
to prevent failure due to pressure gra-
dients (including static head and ex-
ternal hydrogeologic forces), physical
contact with the waste or leachate to
which they are exposed, climatic con-
ditions, the stress of installatlon, and
the stress of daily operation;

Design and operating require-

§ 264.301

(ii) Placed upon a foundation or base
capable of providing suppor: to the
liner and resistance to pressure gradi-
ents above and below the liner to pre-
vent fallure of the liner due to settle-
ment, compression, or uplift; and

(lii) Installed to cover all surround-
ing earth likely to be in contact with
the waste or leachate: and

(2) A leachate collection and remov-
al system Immediately above the liner
that is designed, constructed, main-
tained, and operated to collect and
remove leachate from the landfill. The
Regional Administrator will specify
design and operating conditions in the
permit to ensure that the leachate
depth over the liner does not exceed
30 cm (one foot)., The leachate collec-
tion and removal system must be:

(1) Constructed of materials that are:

(A} Chemically resistant to the
waste managed in the landfill and the
leachate expected to be generated: and

(B) Of sufficient strength and thick-
ness to prevent collapse under the
pressures exerted by overlying wastes,
waste cover materials, and by any
equipment used at the landfill: and

(ii) Designed and operated to func-
tion without clogging through the
scheduled closure of the landfill.

(b) The owner or operator will be ex-
empted f{rom the requirements of
paragraph (a) of this section if the Re-
gional Administrator finds, based on a
demonstration by the owner or opera-
tor, that alternative design and operat-
ing practices, together with location
characteristics, will prevent the migra-
tion of any hazardous constituents
(see § 264.93) into the ground water or
surface water at any future time. In
deciding whether to grant an exemp-
tion, the Regional Administrator will
consider:

(1) The nature and quantity of the
wastes;

(2) The proposed alternate design
and operation;

(3) The hydrogeologic setting of the
facility, including the attenuative ca-
pacity and thickness of the liners and
solls present between the landfill and
ground water or surface water: and

(4) All other factors which woulid in-
fluence the quality and mobility of the
leachate produced and the potential
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§ 264,301

for it to migrate to ground water or
surface water.

(c) The owner or operator of each
new landfill, each new landfill unit at
an existing facility, each replacement
of an existing landfill unit, and each
lateral expansion of an existing land-
fill unit, must install two or more
liners and a leachate collection system
above and between the liners. The
liners and leachate collection systems
must prctect human health and the
environment. The requirement for the
installation of two or more liners in
this paragraph may be satisfied by the
installation of a top liner designed, op-
erated and constructed of materials to
prevent the migration of any constitu-
ent into such liner during the period
such facility remains in operation (in-
cluding any post-closure monitoring
period), and a lower liner designed, op-
erated, and constructed to prevent the
migration of any constituent through
such liner during such period. For the
purpose of the preceding senterce, a
lower liner shall be deemed to satisfy
su.h requirement if it is constructed
of at least a 3-foot thick layer of re-
compacted clay or other natural mate-
rial with a permeability of no more
than & x 1077 centimeter per second.

(d) Paragraph (c) of this section will
not apply if the owner or operator
demonstrates to the Regional Admin-
istrator, and the Regional Administra-
tor finds for such landfill, that alter-
native design and operating practices,
together with location characteristics,
will prevent the migration of any haz-
ardous constituent into the grourd
water or surface water at least as ef-
fectively as such liners and leachate
collection systems.

(¢) The double liner requirement set
forth in paragraph (c) of this section
may be waived by the Regional Ad-
ministrator for any monofill, if:

(1) 'The monofill centains only haz-
ardous wastes from foundry furnace

emission ~ontrols or metal casting
molding s.. ' and suc: wastes do not
contain consutuents shich  would

render the wastes hazaruou -
sons other than the EP thwacity char-
acteristics in § 261.24 of this chapter;
and

40 CFR Ch. 1 (7-1-89 Edition)

(2Xi)A) The monofill has at least
one liner for which there is no evi-
dence that such liner is leaking;

(B) The monofill is located more
than one-quarter mile from an under-
ground source of drinking water (as
that term is defined in § 144.3 of this
chapter); and

(C) The monofill is in compliance
with generally applicable ground-:
water monitoring requirements for fa-
cilities with permits under RCRA
3005(c); or

(ii) The ownei or operator demon-
strates that the monofill is located, de-
signed and operated s0 as Lo assure
that there will be no migration of any
hazardous constitu2nt into ground
water or surface water at any future
time.

(f) The owner or operator must
design, construct, operate, and main-
tain a run-on control system capable
of preventing flow onto the active por-
tion of the landfill during peak dis-
charge from at least a 25-year siorm.

(g) The owner or operator must
design, construct, operate, and main-
tain a run-off management system (0
collect and control at least the water
volume resulting from a Z24-hour, 25-
year storm.

(h) Collection and holding facilities
(e.g., tanks or basins) associated with
run-on and run-off control systems
must be emptied or otherwise man-

" aged expeditiously after storms Lo

maintain design capacity of the
system.

(i) If the landfill contains any partic-
ulate matter which may be subject Lo
wind dispersal, the owner or operator
must cover or otherwise manage the
landfill to control wind dispersal.

(j) The Regional Administrator wiil
specify in the permit all design and op-
erating practices that are necessary to
ensure that the requirements of this
section are satisfied.

(k) Any permit under RCRA 3005(c)
which is issued for a landfill located
within the State of Alabama shall re-
quire Lhe installation of two or more
liners and a leachate collection system
above and between such liners, not-
withstanding any other provision of
RCRA.



Environmental Protection Agency

(Approved by the Office of Management
and Budget under control number 2050-
0007)

(47 FR 323€5. July 26, 1982, as amended at
50 FR 4514, Jan. 31, 1985; 50 FR 28748, July
15, 1985)

8 264.302 [Reserved)

8 264.303 Monitoring and inspection.

(a) During construction or installa-
tion, liners (except in the case of exist-
ing portions of landfills exempt from
§ 264.301(a)) and cover systems (e.g.,
membranes, sheets, or coatings) must
be inspected for uniformity, damage,
and imperfections (e.g., holes, cracks,
thin spots, or foreign materials). Im-
mediately after construction or instal-
lation:

(1) Synthetic liners and covers must
be inspected to ensure tight seams and
joints and the absence of tears, punc-
tures, or blisters; and

(2) Soil-based and admixed liners
and covers must be inspected for im-
perfections Including lenses, cracks,
channels, root holes, or other structur-
al non-uniformities that may cause an
increase in the permeability of the
liner or cover.

(b) While a landfill is in operation, it
must be inspected weekly and after
storms to detect evidence of any of the
following:

(1) Deterioration, malfunctions, or
improper operation of run-on and run-
off control systems;

(2) Proper functioning of wind dis-
persal control systems, where present:
and

(3) The presence of leachate in and
proper functioning of leachate collec-
tion and removal systems, where
present.

(47 FR 32365, July 26, 1982, as amended al
50 FR 28748, July 15, 1985]

§4 264.304—264.308 [Reserved]

£§264.309 Surveying and recordkeeping.

The owner or operator of a landfill
must maintain the following items in
the operating record required under
§ 264.73:

(a) On a map, the exact location and
dimensions, including depth, of each
cell with respect to permanently sur-

voaverd hannahmarbec and

§ 264.310

(b) The contents of each cell and the
approximate location of each hazard-
ous waste type within each cell.

(Approved by the Office of Management
and Budget i'nder control number 2050-
0007)

(47 FR 32365. July 26, 1982, as amended at
50 FR 4514, Jan. 31, 1985]

4§ 264.310 Closure and post-closure care.

(a) At final closure of the landfill or
upon closure of any cell, the owner or
operator must cover the landfill or cell
with a final cover designed and con-
structed to:

(1) Provide long-term minimization
of migration of liquids through the
closed landfill;

(2) Function with minimum mainte-
nance;

(3) Promote drainage and minimize
erosion or abrasion of the cover;

(4) Accommodate settling and sub-
sidence so that the cover's integrity is
maintained; and

(5) Have a permeability less than or
equal to the permeability of any
bottom liner system or natural sub-
soils present.

(b) After final closure, the owner or
operator must comply with all post-
closure requirements contained in
§§ 264.117 through 264.120, including
maintenance and monitoring through-
out the post-closure care period (speci-
fied in the permit under §264.117).
The owner or operator must;

(1) Maintain the integrity and effec-
tiveness of the final cover, including
making repairs Lo the cap as necessary
to correct the effects of settling, sub-
sidence, erosion, or other events;

(2) Continue to operate the leachate
collection and removal system until
leachate is no longer detected;

(3) Maintain and monitor the
ground-water monitoring system and
comply with all other applicable re.
quirements of Subpart F of this part;

(4 Prevent run-on and run-off from
eroding or otherwise damaging the
finzi cover; and

(5) Protect and maintain surveyed
benchmarks used in complying with
§ 264.309.

{47 FR 32365, July 26, 1982, as amended at
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§ 264.312

§264.311 [Reserved]

§264.312 Special requirements for ignitn.
ble or reactive waste.

(a) Except as provided in paragraph
(b) of this section, and in § 264.316, ig-
nitable or reactive waste must not be
placed in a landfill, unless the waste in
treated, rendered, or mixed before or
immediately after placement in a land-
{ill so that:

(1) The resulting waste, mixture, or
dissofution of material no longer
meets the definition of ignitable or re-
active waste under § 261.2]1 or § 261.23
of this chapter; and

(2) Section 264.17(b)
with.

(b) Ignltable wastes in containers
may be iandfilled without meeting the
requirements of paragraph (a) of this
section, provided that the wastes are
disposed of in such a way that they
are protected from any material or
conditions which may cause them to
fgnite. At a minimum, lgnitable wastes
must be disposed of in non-leaking
containers which are carefully han-
dled and placed so as to avoid heat,
sparks, rupture, or any other condition
that might cause ignition of the
wastes; must be covered daily with soil
or other non-combustible material to
minimize the potential for ignition of
the wastes; and must not be disposed
of in cells that contain or will contatn
other wastes which may generate heat
sufficient to cause ignition of the
waste.

is compliced

§264.313 Special requirements for incom-
patible wastes,

Incompatible wastes, or incompati-
ble wastes and materials, (see Appen.
dix V of this part for examples) must
not be placed in the same landfill cell,
unless § 264.17(b) is complied with.

§264.314 Special requirements for bulk
and containerized liquids.

(a) Bulk or non-containerized liquid
waste or waste containing free liquids
may be placed in a landfill prior to
May 8, 1985 only if:

(1) The landfill has a liner and
leachate collection  and  removal

40 CFR Ch. | (7-1-89 Edition)

(2) Before disposal, the liquid waste
or waste containing free liquids is
treated or stabilized, chemically or
physically (e.g., by mixing with an ab-
sorbent solid), so that free liquids are
no longer present.

(b) Effective May 8, 1985, the place-
ment of bulk or non-containerized
liquid hazardous waste or hazardous
waste containing free liquids (whether
or not absorbents have been added) in
any landfill is prohibited.

(c) To demonstrate the absence or
presence of free liguids tn either a con-
taincrized or a bulk waste, the follow-
ing test rhust be used: Method 9095
(Paint PFilter Liaquids Test) as de-
scribed in "Test Methods for Evaluat-
ing Solid Wastes, Pliysical/Chemical
Mcthods." (EPPA Publication No. SW-
8461].

(d) Containers holding free liquids
must not be placed in a landfill unless:

(1) All frece-standing liquid: (i) has
been removed by decanting, or other
methods; (ii) has been mixed with ab-
sorbent or solidified so that free-stand-
ing liquid is no longer observed; or (iii)
has been otherwise eluninated; or

(2) The container is very small, such
as an ampule; or

(3) The container is designed to hold
free liquids for use other than storage,
such as a battery or capacitor; or

(4) The container 1s a lab pack as de-
fined in § 264.316 and is disposed of in
accardance with § 264.316.

(¢) Effective November 8, 1985, the
placement of any liguid which is not a
hazardous waste 1n a landfill is prohib-
ited unless thie owner or operator of
such landfill demonstrates Lo the Re-
gional Administrator, or the Regional
Administrator determines, that:

(1) The only reasonably available al-
ternative to the placement in such
landfill is placement in a landflll or
unlined surface impoundment, wheth-
er or not permitted or operating under
interim status, which contains, or may
reasonably be anticipated to contain,
hazardous waste; and

(2) Placement in such owner or oper-
ator’s landfill will not present a risk of
contamination of any underground



Environmental Protection Agency

(Approved by the Office of Management
and Budget under control number 2050-
0037)

(47 FR 32365, July 26, 1982, as amended at
50 FR 18374, Apr. 30, 1985; 50 FR 28748,
July 15, 1985]

§264.315 Special requirements for con-
tainers.

Unless they are very small, such as
an ampule, contalners must be either:

(a) At least 90 percent full when
placed in the landflli; or

(b) Crushed, shredded, or sirailarly
reduced in volume to the maximum
practical extent before burial in the
land{ill.

§264.316 Disposal «f smali containers of
hazardous waste in overpacked drums
(lab packs).

Small containers nf hazardous waste
in overpacked diurns (lab packs) may
be placed in a landf{ill if the following
requirements are meu:

(a) Hazardous waste must be pack-
aged in non-leaking inside containers.
The iInside containers must be of a
design and construcied of a material
that will not react dangerously with,
be decomposed by, or be ignited by the
contained waste. Inside containers
must be tightly and securely sealed.
The inside containers must be of the
size and type specified in the Depart-
ment of Transportation (DOT) haz-
ardous materials regulations (49 CFR
Parts 173, 178, and 179), if those regu-
lations speciiv a particular inside con-
tainer for the waste.

(b) The inside containers must be
overpacked in an open head DOT-
specification metal shipping container
(49 CFR Parts 178 and 179) of no more
than 416-liter (110 gallon) capacity
and surrounded by, at a minimum, a
sufficient quantity of absorbent mate-
rial to completely absorb all of the
liquid contents of the inside contain-
ers. The metal outer container must
be full after packing with inside con-
tainers and absurbent material.,

(¢c) The absorbent material used
must not be capable of reacting dan-
gerously with, being decomposed by,
or being ignited by thz contents of the
inside containers Iin accordance with
§ 264.17(b)._

§ 264.217

(d) Incompatible wastes, as defined
in § 260.10 of this chapter, must not be
placed in the same outside container.

(e) Reactive wastes, other than cya-
nide- or sulfide-bearing waste as de-
fined in § 261.23(a)(5) of this chapter,
must be treated or rendered non-reac-
tive prior to packaging in accordance
with paragraphs (a) through (d) of
this section. Cyanide- and sulfide-bear-
ing reactive wasic may be packed In
accordance with paragraphs (a)
through (d) of this section without
first being treated or rendered non-re-
active.

§264.317 Special requirements for hazard-
ous wastes FO20, FO21, FO22, FO23,
F0O26, and FO27.

(a) Hazardous Wastes FO20, FO2l,
FO22, FO23, FO26, and FO27 must
not be placed in a landfills unless the
owner or operator operates the landfill
in accord with a management plan for
these wastes that is approved by the
Regional Administrator pursuant to
the standards set out in this para-
graph, and in accord with all other ap-
plicable require:ments of this part. The
factors to be considered are:

(1) The volume, physical, and chemi-
cal characteristics of the wastes, in-
cluding their potential to migrate
through the soil or to volatilize or
escape into the atmosphere;

(2) The attenuative properties of un-
derlying and surrounding soils or
otirer materials;

(3) The mobilizing properties of
other materials co-disposed with these
wastes; and

(4) The effectiveness of additional
treatment, design, or monitoring re-
quirements.

(b) The Regional Administrator may
Jdetermine that additional design, op-
erating, and monitoring requirements
are necessary for landfills managing
hazardous wastes FO20, FO21, FQO22,
FO23, FPO26, and FO2T in order to
reduce the possibility of migration of
these wastes to ground water, surface
water, or air so as to protect human
health and the environment.

{50 FR 2004, Jan. 14, 1985)
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November 23, 1990

Walter Knausenberger
Entomology Advisor

Pest and Pesticide Management
Africa Bureau, AFR/TR/ANR/NR
USAID SA-8A, Rm 602
Washington, DC 20523-1515

Dear Walter,

DIELDRIN STOCKS IN NIGER

As a member of the Technical Review Committee for the Niger
Dieldrin Disposal Operation Plan, you asked me to provide answers
to the following questions:

1) How do incinerator emission standards differ between Holland
and the US?

EPA measures incinerator performance by destruction and
removal efficiencies (DREs), not by emissioi standards. I do not
have the either the emission standards for Holland or the DRE for
the incinerator facility, so am unable to compare them for you.
sorry.

The DRE concepts are described in the two EPA Office of
S50lid Waste (0SW) documents which I provided to you several weeks
ago: Hazardous Waste Incineration, Questions and Answers; and
Permitting Hazardous Waste Incinerators.

2) How does the difficulty of incinerating dieidrin compare with
incinerating PCBs?

I have enclosed an article by Dr. Barry Dollinger at the
University of Dayton Research Institute on the thermal stability
ranking of hazardous organic compounds. According to this
article, dieldrin has a relatively high ranking of 162-164, which
means that the chemical structure of dieldrin is relatively
Simple to incinerate.

This information came from Greg Carroll, Chemical Engineer,
Risk Reduction Engineering Laboratory, EPA Office of Research and
Development. 1 have enclosed a copy of the memo confi;minq our
discussions. Greg cailed Dr. Dollinger about the incineration
index of PCBs, which were not included in the article. Dr. .
Dollinger has recently tested PCBs, which he said have a ranking



ot 30-35. This means the chemical structures ot PCHs .are
significantly harder to incinerate than the structure of
dieldrin.

I have also enclosed the EPA requlations on incinerating
hazardous wastes: 40 CFR Part 264, Subpart 0.

3) What are the combustion products of dieldrin?

Dr. Dollinge: said that bi-products of dieldrin combust ion
may be of greater concern than of the dieldrin itselr, He said
there was the theoretical potential to get hexachlorobenzene and
turans as products of incomplete combustion (PICs). However, he
said that only well designed incinerators can completely destroy
PCBs, and that such an incinerator would also completely destroy
dieldrin to carbon dioxide, water and chlorine gas. In other
words, since the facility in Holland is designed to incinerate
PCBs, the complete combustion of dieldrin would not likely be a
problem at that facility.

Dr. Dollinger recommended that a laboratory test be
conducted in advance to identify common PICs, if the size of the
dieldrin project warranted it. Such as test would identify a
target list of compounds, which would simplify incinerator
monitoring.,

4) How can USAID safely landfill soil contaminated with dieldrin
using EPA standards?

Based on the site hydrogeologic characteristics found in
Niger and the waste characteristics of dieldrin, the engineering
design of the landfill would meet EPA technical standards by
meeting the criteria described below:

L Line disposal pit with locally available clay;

L Then add an organic layer of peat or charcoal;

L Top of wastes should be capped with a plastic liner
(high density polyethylene) designed for that purpose;
and

® On top of the cap should be 2-4 feet of soil.

This is based on information from Ken Shuster, Special
Assistant, Permits and State Programs Division, EPA Office of
Solid Waste. I have enclosed a memo confirming our discussions.

I have also enclosed the US regulations for landfilling
hazardous waste: 40 CFR Part 264, Subpart N.



I hope this information will be of use to you and the
dieldrin disposal program in Niger. If you have any questions or
need additional information, please feel free to call me at (703)
557-7706, FAX (703) 557-9309.

Sincerely yours,

Janice King Jensen
Chemist
Pesticide Management and Disposal Staff
Environmental Fate & Effects Division (H-7507C)
Office of Pesticide Programs

Enclosures:

Hazardous Waste Incineration, Q and A (provided 10/90)
Permittiny Hazardous Waste Incinerators (provided 10/90)
Article by Dr. Barry Dollinger

Jensen memo to Greg Carroll, EPA/RREL

Incinerating hazardous wastes: 40 CFR Part 264, Subpart O
Jensen memo to Ken Shuster, EPA/OSW

Landfilling hazardous waste: 40 CFR Part 264, Subpart H.

cCc: Dr. Paul F. Schuda, OPP/EFED
Robert Denny, OPP/EFED/PMDS
Cathleen M. Barnes, OPP
Jude Andreasen, OPP/SRRD
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November 23, 1990
MEMORANDUM
SUBJECT: Incineration of Dieldrin Wastes

TO: Greg Carroll, Chemical Engineer
Risk Reduction Engineering Laboratory (MLK-481)

Office of Research and Development
FROM: Janice King Jensen, Chemi iy 3
Pesticide Management and Disbosal Staff

Environmental Fate and Effects Division (H-7507)
Office of Pesticide Programs

The purpose of this memorandum is to confirm in writing the
key points of the telephone discussion we had on November 22nd on
the incineration of the pesticide dieldrin.

I was requested by the US Agency for International
Development (USAID) to find out as much information as possible
from your Office and the Office of Solid Waste (OSW) about the
incineration of dieldrin, including combustion products, and then
to compare the difficulty of incinerating dieldrin with PCBs.

[ contacted OSW and obtained copies of the following
documents: Hazardous Waste Incineration, Questions and Answers;
and Permitting Hazardous Waste Incinerators. I will provide
these to USAID, along with the US regulations for incinerating
hazardous material (40 CFR Part 264.340-351, Subpart 0).

BACKGROUND

In the 1960s, large stocks of the pesticide dieldrin were
prepositioned to remote desert areas in Niger to fight locust
outbreaks. These stocks were not used and now represent a major
disposal problem.

The USAID, in collaboration with Shell Chemical Company, is
developing an operatinnal plan to assist the Government of Niger
with the safe removal and disposal of 70,000 liters of dieldrin
and solvents from Niger to Hoiland. The dieldrin will be
disposed in a hazardous waste incineration facility in Holland
which meets al’ government standards. This facility has never
incinerated dieldrin, but has extensive experience incinerating
PCBs and organochlorines.



INCINERATION OF DIELDRIN

Dieldrin is an osw vp* listed waste (P037), which means it
was listed because of acute toxicity. The oral toxicity (rat) is.
LD 50 is 37-87 mg/kg, the dermal is 60-80, mg/kg, according to ’
Farm Chemicals Handbook. Dieldrin is a chlorinated
thanonaphthalene, and is stable to alkali, mild acids, and light.

Thank you for FAXing me the article by Dr. Barry Dollinger
at the University of Dayton Research Institute on the thermal
stability vranking of hazardous organic compounds, According to
this article, dieldrin has a relatively high ranking of 162-164,
which means that the chemical structure of dieldrin is relatively
simple to incinerate. You indicated that this stability ranking
was theoretically calculated, and that the author had no data on
the incineration of dieldrin.

I woul® also like to thank You for contacting Dr. Dollinger
directly abouut the incineration index of PCBs, which are not
included in the article. You said Dr. Dollinger has recently
tested PCBs, which he said have a ranking of 30-35. This means
the chemical structures of PCBs are significantly harder to
incinerate than the structure of dieldrin.

Dr. Dollinger said that bi-products of dieldrin combustion
may be of greater concern than of the dieldrin itself. He said
there was the theoretical potential to get hexachlorobenzene and
furans as products of incomplete combustion (PICs). However, he
said that only well designed incinerators can completely destroy
PCBs, and that such an incinerator would also completely destroy
dieldrin to carbon dioxide, water and chlorine gas. In other
words, since the facility in Holland is designed to incinerate
PCBs, the complete combustion of dieldrin would not likely be a
problem at that facility.

Dr. Dollinger recommended that a laboratory test be
conducted in advance to identify common PICs, if the size of the
dieldrin project warranted it. Such as test would identify a
target list of compounds, which would to simplify incinerator
monitoring.

Thank you very much for your prompt, thorough help. Also,
thank you for discussing this with Don Oberacker and others at
RREL, as well as Dr. Dollinger. 1If you have any questions or
would like to suggest changes in the above information, please
call me at (703) 557-7706, FAX (703) 557-9309.

€cc: Paul Schuda, Rob Denny, Jude Andreasen, Cathleen Barnes, OPP
Walter Knausenberger, USAID (enclosures as stated)



Subpart O - Tnaneradss

§ 264.340

Subpart O—Incinerators

§264.340 Applicability.

(a) The regulations in this subpart
apply to owners or operators of facili-
ties that incinerate hazardous waste,
except as § 264.1 provides otherwise.
The following facility owners or opera-
tors are considered to incinerate haz-
ardous waste:

(1) Owners or operators of hazard-
ous waste incinerators (as defined in
§ 260.10 of this chapter); and

(2) Owmers or operators who burn
hazardous waste in boilers or in indus-
trial furnaces in order to destroy
them, or who burn hazardous waste in
boilers or In industrial furnaces for
any recycling purpose and elect to be
regulated under this subpart.

(b) After consideration of the waste
analysis included with Part B of the
permit applicatlon, the Regional Ad-
ministrator, in establishing the permit
conditions, must exempt the applicant
from all requirements ot this subpart
except §264.341 (Waste analysis) and
§ 264.351 (Closure),

(1) If the Regional Administrator
finds that the waste to be burned is:

(i) Listed as a hazardous waste ‘in
Part 261, Subpart D, of this chapter
solely because it is ignitable (Hazard
Code I, corrosive \Hazard Code C), or
both; or

(ii) Listed as a hazardous waste in
Part 261, Subpart D, of this chapter
solely because it is reactive (Hazard
Code R) for characteristics other than
those listed in § 261.23(a) (4) and (5),
and will not be burned when other
hazardous wastes are present in the
combustian zone; or

(iii) A hazardous waste solely be-
cause it possesses the characteristic of
ignitability, corrosivity, or both, as de-
termined by the test for characteris-
tics of hazardous wastes under Part
261, Subpart C, of this chapter: or

(iv) A hazardous waste solely be-
cause it possesses any of the reactivity
charzcteriztics described by § 261.23(a)
(1), (2), (3), (6), (T), and (B) of this
chapter, and will not be burned when
other hazardous wastes are present in
the combustion zone; and

(2) If the waste analysis shows that
the waste contains none of the hazard-
ous constituents listed in Part 281, Ap-
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pendix VIII, of this chapter, which
would reasonably be expected to be in
the waste.

(c) If the waste to be burned is one
which is described by paragraphs
(b)(1)(i), (ii), (iiD), or (iv) of this section
and contains insignificant concentra.
tions of the hazardous constituents
listed in Part 261, Appendix VI, of
this chapter, then the Regional Ad-
ministrator may, in establishing
permit conditions, exempt the appli-
cant from all requirements of this sub-
part, except § 264.341 (Waste analysis)
and § 264.351 (Closure), after consider-
ation of the waste analysis included
with Part B of the permit application,
unless the Regional Administrator
finds that the waste will pose a threat
to human health and the environment
when burned in an incinerator.

(d) The owner or operator of an in-
cinerator may conduct trial burns sub-
ject only to the requirements of
§ 270.62 of this chapter (Short term
and incinerator permits).

[46 FR 7618, Jan. 23, 1981, as amended at 47
FR 27532, Junec 24, 1982; 48 FR 14295, Apr.
1, 1983; 50 FR 665, Jan. 4. 1985; 50 FRR 49203,
Nov. 29, 1985]

§264.341 Waste nnalysis.

(a) As a portion of the trial burn
plan required by § 270.62 of this chap-
ter, or with Part B of the permit appli-
cation, the owner or operator must
have included an analysis of the waste
feed sufficient to provide all informa-
tion required by § 270.62(b) or § 270.19
of this chapter. Owners or operators
of new hazardous waste incinerators
must provide the information required
by § 270.62(c) or § 270.19 of this chap-
ter to the greatest extent possible.

(b) Throughout normal operation
the owner or operator must conduct
sufficient waste analysis to verify that
waste feed to the incinerator is within
the physical and chemical composition
limits specified in his permit (under
§ 264.345(b)).

(Approved by the Office of Management
and Budget under control number 2050-
0002)

(46 FR 7678, Jan. 23, 1981, as amendad at 47
FR 27532, June 24, 1982; 48 FR 14295, Apr.
1, 1983; 48 FR 30115, June 30, 1983; 50 FR
4514, Jan. 31, 1985)
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§264.342 Principal organic hazardous
conatituents (POHCas).
(a) Principal Organic Hazardous

Constituents (POHCs) in the waste
feed must be treated to the extent re-
quired by the performance standard of
§ 264.343.

(b)(1) One or more POHCs will be
specified in the facility’s permit, from
among those constituents listed in
Part 261, Appendix VIII of this chap-
ter, for each waste feed to be burned.
This specification will be based on the
degree of difficulty of incineration of
the organic constituents in the waste
and on their concentration or mass in
the waste feed, considering the results
of waste analyses and trial burns or al-
ternative data submitted with Part B
of the facility's permit appiication. Or-
ganic constituents which represent the
greatest degree of difficulty of inciner-
ation will be those most likely to be
designated as POHCs. Constituents
are more likely to be designated as
POHCs if they are present in large
quantities or concentrations in the
waste,

(2) Trial POHCs will be designated
for performance of trial burns in ac-
cordance with the procedure specified
in §270.62 of this chapter for obtain-
ing trial burn permits.

(46 FR 7678, Jan. 23, 1981, as amended at 48
FR 14295, Apr. 1. 1983}

§264.343 Performance standards.

An incinerator burning hazardous
waste must be designed, constructed,
and maintained so that, when operat-
ed in accordance with operating re-
quirements specified under § 264.345,
it will meet the following performance
standards:

(a)(1) Except as provided in para-
graph (a)(2) of this section, an inciner-
ator burning hazardous waste must
achieve a destruction and removal effi-
ciency (DRE) of 99.999% for each prin-
cipal organic hazardous constituent
(POHC) designated (under § 264.342)
in its permit for each wast2 feed. DRE
is determined for eact. POHC from
the following equation:

§ 264.343

(Wln - le)

DRE= x 100%

where:

W,.=mass feed rate of one principal organic
hazardous constituent (POHC) in the
waste stream feeding the incinerator

and

W, =mass emission rate of the same POHC
present in exhaust emissions prior to re-
lease to the atmosphere.

(2) An incinerator burning hazard-
ous wastes F'O20, FO21, ¥022, FO23,
FO26, or FO27 must achieve a destruc-
tion and removal efficiency (DRE) of
99.99999% for each principal organic
hazardous constituent (POHC) desig-
nated (under § 264.342) in its permit.
This performance must be demon-
strated on POHCs that are more diffi-
cult to Incinerate than tetra-, penta-,
and hexachlorodibenzo-p-dloxins and
dibenzofurans. DRE is determined for
each POHC from the equation in
§ 264.343(a)(1). In addition, the owner
or operator of the incinerator must
notify the Regional Administrator of

his intent to incinerate hazardous
wastes FO20, ¥FO021, FO22, FO23,
FO26, or FO21.

(b) An incinerator burning hazard-
ous waste and producing stack emis-
sions of more than 1.8 kilograms per
hour (4 pounds per hour) of hydrogen
chloride (HC1) must control HCI emis-
sions such that the rate of emission is
no greater than the larger of either 1.8
kilograms per hour or 19 of the HCI
in the stack gas prior to entering any
pollution control equipment.

(¢) An incinerator burning hazard-
ous woste must not emit particulate
matter in excess of 180 milligrams per
dry standard cubic meter (0.08 grains
per dry standard cubic foot) when cor-
rected for the amount of oxygen in
the stack gas according to the formu-
la:

14
21-Y

P, = Pa X

Where P, Is the corrected concentra-
tion of particulate matter, P, is the



§ 264.344

measured concentration of particuiate
matter, and Y is the measured concen-
tration of oxygen in the stack gas,
using the Orsat method for oxvgen
analysis of dry flue gas, presented in
Part 60, Appendix A (Method 3), of
this chapter. This correction proce-
dure is to be used by all hazardous
waste incinerators except those oper-
ating under conditions of oxygen en-
richment. For these facilities, the Re-
gional Administrator will seiect an ap-
propriate correction procedure, to be
specified in the facility permit.

(d) For purposes of permit enforce-
ment, compliance with the operating
requirements specified in the permit
(under § 264.345) will be regarded as
compliance with this section. However,
evidence that compliance with those
permit conditions is insufficient to
ensure compliance with the perform-
ance requirements of this section may
be “information’” justifying modifica-
tion, revocation, or reissuance of a
permit under § 270.41 of this chapter.

(46 FR 7678, Jan. 23, 1981, as amended at 47
FR 27532, June 24, 1982; 48 FR 14295, Apr.
1, 1983; 50 FR 2006, Jan. 14, 19£5]

§264.344 Hazardous waste incineriator

permits,

(a) The owner or operator of a haz-
ardous waste incinerator may burn
only wastes specified in his permit and
only under operating conditions speci-
fied for those wastes under § 264.345,
except:

(1) In approved trial burns under
§ 270.62 of this chapter; or

(2) Under exemptions created by
§ 264.340.

(b) Other hazardous wastes may be
buried only after operating conditions
have been specified in a new permit or
a permit mcdification as applicable.
Operating requirements for new
wastes may be be based on either trial
burn results or alternative data includ-
ed with Part B of a permit application
under § 270.19 of this chapter.

(¢) The permit for a new hazardous
waste incinerator must establish ap-
propriate conditions for each of the
applicable requirements of this sub-
part, including but not liraited to al-
lowable waste feeds and operating con-
ditions necessary to meet the require-

40 CFR Ch. | (7-1-89 Editi

ments of §264.345, sufficient
comply with the following standard
(1) For the period beginning v
initial introduction of hazardcus w:
to the incinerator and ending with
tiation of the trial burn, and only
the minimum time required to est
lish operating conditions required
paragraph (¢)(2) of this section, no
exceed a duration of 720 hours ope.
ing time for treatment of hazard
waste, the operating requireme
must be those most likely to ens
compliance with the performa
standards of § 264.343, based on
Regional Administrator’s engineer
judgment. The Regilonal Administ
tor may extend the duration of t
period once for up to 720 additio
hours when good cause for the ext
sion is demonstrated by the applice
(2) For the duration of the t

burn, the operating requireme
must be sufficient to demonstr
compliance with the performa

standards of § 264.343 and must be
accordance with the approved t.

* burn plan;

(3) For the period immediately '
lowing completion of the trial bu
and only for the minimum period s
ficient to allow sample analysis, d:
computation, and submission of 1
trial burn results by the applican-, &
review of the trial burn results e
modification of the facility permit
the Regional Administrator, the o
ating requirements must be th
most likely to ensure compliance w
the performance standards
§ 264.343, based on the Regional .
ministrator’s engineering judgemen!

(4) For the remaining duration
the permit, the operating requi
ments must be those demonstrated,
a trial burn or by alternative d;
specified in § 270.19(c) of this chapt
as sufficient to ensure compliar
with the performance standards
§ 264.343.

(Approved by the Office of Managem
and Budget under control number 20
0002)

(46 FR 7678, Jan. 23, 1981, as amended al
FR 27532, June 24, 1982; 48 FR 14295, A
1, 1983; 50 FR 4514, Jan. 31, 1985)
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§ 264.345 Operating requirements.

(a) An incinerator must be operated
in accordance with operating require-
ments specified in the permit. These
will be specified on a case-by-case basis
as those demonstrated (in a trial burn
or in alternative data as specified in
§ 264.344(b) and included with Part B
of a facility’s permit application) to be
sufficient to comply with the perform-
ance standards of § 264.343.

(b) Each set of operating require-
ments will specify the composition of
the waste feed (including acceptable
variations in the physical or chemical
properties of the waste feed which will
not affect compliance with the per-
formance requirement of § 264.343) to
which the operating requirements
apply. For each such waste feed, the
permit will specify acceptable operat.
ing limits including the following con-
ditions:

(1) Carbon monoxide (CO) level in
the stack exhaust gas;

(2) Waste feed rate;

(3) Combustion temperature;

(4) An appropriate indicator of com-
bustion gas velocity;

(5) Allowable variations in incinera-
tor system design or operating proce-
dures; and

(6) Such other operating require-
ments as are necessary to ensure that
the performance standards of
§ 264.343 are met.

(c) During start-up and shut-down of
an incinerator, hazardous waste
(except wastes exempted in accord-
ance with § 264.340) must not be fed
into the incinerator unless the inciner-
ator is operating within the conditions
of operation (temperature, air feed
rate, etc.) specified in the permit.

(d) Fugitive emissions from the com-
bustion zone must be controlled by:

(1) Keeping the combustion zone to-
tally sealed against fugitive emissions;
or

(2) Maintaining a combustion zone
pressure lower than atmospheric pres-
sure; or

(3) An alternate means of control
demonstrated (with Part B of the
permit application) to provide fugitive
emissions control equivalent to main-
tenance of combustion zone pressure
lower than atmospheric pressure.

§ 264.347

(e) An incinerator must be operated
with a functioning system to automati-
cally cut off waste feed to the inciner-
ator when operating conditions devi-
ate from limits established under para-
graph (a) of this section.

(f) An incinerator must cease oper-
ation when changes in waste feed, in-
cinerator design, or operating condi-
tions exceed limits designated in its
perrit.

(Approved by the Office of Management
and Budget under control number 2030-
0002)

(46 FR 7678, Jan. 23, 1981, as amended at 47
FR 27532, June 24, 1982; 50 FR 4514, Jan.
31,1985}

§264.346 [Reserved]

§264.347 Monitoring and inspectiona.

(a) The owner or operator must con-
duct, as a minimum, the following
monitoring while incinerating hazard-
ous waste:

(1) Combustion temperature, waste
feed rate, and the indicator of combus-
tion gas velocity specified in the facili-
ty permit must be monitored on a con-
tinuous basis.

(2) CO must be monitored on a con-
tinuous basis at a point in the inciner-
ator downstream of the combustion
zone and prior to release to the atmos-
phere.

(3) Upon request by the Regional
Administrator, sampling and analysis
of the waste and exhaust emissions
must be conducted to verify that the
operating requirements established in
the permit achieve the performance
standards of § 264.343.

(b) The incinerator and assoclated
equipment (pumps, valves, conveyors,
pipes, etc.) must be subjected to thor-
ough visual inspection, at least daily,
for leaks, spills, fugitive emissions, and
signs of tampering.

(¢c) The emergency waste feed cutoff
sys' .n and associated alarms must be
tested at least weekly to verify oper-
ability, unless the applicant demon-
strates to the Regional Administrator
that weekly inspections will unduly re-
strict or upset operations and that less
frequent inspection will be adequate.
At a minimum, operational testing
must be conducted at least monthly.
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§ 264.351

(d) This monitoring and inspection
data must be recorded and the records
must be placed in the operating log re-
quired by § 264.73.

(Appre.ed by the Office of Management
and Budget under control number 2050-
0002)

(46 FR 7678, Jan. 23, 1981, as amended at 47
FR .27533, June 24, 1982; 50 FR 4514, Jan.
31, 1985)

§8 264.348—264.350 [Reserved]

§264.351 Closure.

At closure the owner or operator
must remove all hazardous waste and
hazardous waste residues tincluding,
but not limited to. ash, scrubber
waters, and scrubber sludges) from the
incinerator site.

(Comment: At closure, as throughout the
operating perjod, u:nless the owner or opcera-
tor can demonstrate, in accordance with
§ 261.3(d) of this chapter, that the residue
removed from the incinerator is not a haz-
ardous waste, the owner or operator be-
comes a generator of hazardous waste and
must manage it in accordance with applica-
ble requirements of Parts 262 through 266
of this chapter.)

(46 FR 7678, Jan. 23, 1981)
Subparts P-W [Reserved]

Subpart X—AMiscellaneous Units

Sovurce: 52 FR 46954, Dec. 10, 19817, unless
otherwise noted.

§264.600 Applicability.

The requirements in this subpart
apply to owners and operators of fa-
cilities that treat, store, or dispose of
hazardous waste in miscellanenous
units, except as § 264.1 provide other-
wise.

§264.601 Environmental
stendards.

A miscellaneous unit must be locat-
ed, designed, constructed, operated,
maintained, and closed in a manner
that will ensure protection of human
health and the environment, Permits
for miscellaneous units are to contain
such terms and provisions as necessary
to protect human health and the envi-
ronment, including, but not limited to,
as appropriate, design and operating

performance

40 CFR Ch. | (7-1-89 Edii

requirements, detection and mon
ing requirements, and requirem
for responses to releases of hazar
waste or hazardous constituents ¢
the unit. Permit terms and provis
shall include those requirement.
Subparts I through 0 of this part, .
270, and Part 146 that are appropr
for the miscellaneous unit being
mitted. Protection of human he
and the environment includes, bt
not limited to:

(a) Prevention of any releases !
may have adverse effects on huj
heath or the environment due to
gration of waste constituents in
ground water or subsurface envi:
ment, considering;

(1) The volume and physical
chemical characteristics of the w:
in the unit, including its potential
migration through soli), liners, or ot
containing structures;

(2) The hydrologic and geol
characteristics of the unit and the :
rounding area;

(3) The existing quality of gro
water, including other sources of ¢
tamination and their cumula
impact on the ground water;

(4) The quantity and direction
ground-water flow;

(5) The proximity to and withdra
rates of current znd potential grou
water users;

(6) The patterns of land use In
region;

(7) The potential for deposition
migration of waste constituents i
subsurface physical structures, :
into the root zone of food-chain cr
and other vegetation:

(8) The potential for health ri
caused by human exposure to wa
constituents; and

(9) The potential for damage to
mestic animals, wildlife, crops, vege
tion, and physical structures caused
exposure to waste constituents;

(b) Prevention of any releases ti
may have adverse effects on humr
health or the environment due to i
gration of waste constituents in s
face water, or wetlands or on the
surface considering;

(1) The volume and physical ¢
chemical characteristics of the wa
in the unit:
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INTRODUCTION

This booklet provides answers to questions that citizens may have abou:z
hazardous waste incineration. Many cities and towns operace {ncinerazors
ha: burn non-hazardous wastes, such as household garbage. Incinerators i-a
a.so used o burn hazardous wastes.* Mosc hazardous wasces are byproducss
57 a broad spec:zrum of induscrial and manufacturing processes: ocher
hazardous waszes result from other activizies, for example, che removal of
contaminated soil from a Superfund sice or a chemical spill. when managed
improperly, hazardous wastes can polluce the environmenc, causing harm co
people. animals, and plants. Incineration detoxifies hazardous wastes bwv
destroyving many of the harmful components of the wastes. Based on the
results of research on incineracion, EPA has concluded that incineration is
the best mechod currently available for treating certain types of hazardous

wasces.
Why i{s hazardous waste incineration important?

EPA expects that increased use of hazardous waste incineration will help
avoid che environmental problems caused by mismanagement of hazardous waste.
EPA studies and independently prepared reports have concluded that hazardous
waste incineration is safe and is preferable in many cases to che primary
competing technology, disposal of wastes on land, In the Hazardqus and
Solid Waste Amendments (HSWA) of 1984, Congress mandated a ban on the land
disposal of untreated hazardous wastes., EPA believes that incineration will
play a major role in providing a treatment alternative to land disposal.

Incineration’'s main advantags 1is thae fc permanently destroys some o
the toxic qualities of the waste. A report by the Congressional Office
Technology Assessment (OTA) concluded that hazardous waste incineration i
safer than land disposal, The. report stated that "{ic is praferable to
. permanently reduce risks to human health and the environment by waste

treacments that destroy or permsnently reduce the hazardous character of
material, than to rely on long-tern containmeri in land-based disposal
structures.”

Incineration has.been used in the U.S. .and Europe.to !treat hazardous
vastes for many years. As of 1987, .there vere over 200 hazzrdous waste
incinerators operating in che U.S.- Most of these incinerators are used by
companies*for their ‘own wastes; the remainder incinerate:wastes for payient.
Today, “incineration is also playing an important role-inithe cleanup of many
Superfund sites, vhere it is used for treating contaminaced soils.and other
waster removed from the site. In recent regulations that set treatment

standards for hazarduu, wastes that are to be disposed on land, EPA has

* Words defined in the glossary at the end of the booklet are marksd {n bold
at their firsc appearance,
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identifica incineration as the Best Demonstrated Available Technology /:ha:
is. :the commercially developed technology thac provides the zust effec:zive
treatmen:, for certain types of wastes.

£2A believes that greater quantities of hazardous wastes will bhe Sreacez
=sing incinerators in the coming years. As demand for incineration
increases. IP7A exupec:is to receive applications for permits from businesses
wishing to buiid and operace new incinerators. In addition, Congress. i-
the Hazardous and Solid Waste Amendments of 1984 (HSWA), gave EPA a deadline
cf November 8, 1989 for final decisions on permit applicacions for hazardous
waste incinerators that were submitted to EPA by November 8, 1984,
incineracion will therefore be more in the public eye, and wili be che
object of more interest and questions from citizens.

What information can be found in this booklet?

The focus of this booklet is hazardous waste incineration and its
Tegilation under the Resource Conservation and Recovery Act (RCRA). Because
hazardous waste is a legal term, wastes must meet specific criteria to be
regulated as hazardous under RCRA. Certain vastes thac have dangerous
properties, for example, radiocactive wastes and polychlorinated biphenyls
-PCBs), are not included in the legal definition of hazardous waste.
Management of radioactive wastes is regulacted by the Nuclear Regulatdry
Commission and the Department of Energy; management of PCBs i{s regulated by
EPA under the Toxic Substances Control Act (TSCA) .

EPA’'s regulatory program for PCB incineration is based on a similar
framework of standards, permits, and enforcement, although there ara some
differences in specific procedures and requirements. This booklet does not
Frovide information on this program. For more information on incineration
oZ PCBs, contact your EPA-regional sffice (see bage 44y,

This booklet i3 organized into six chapters. The first chapter answers
. qQuestions about the technical aspects of hazardous vaste incineration.
Chapter 2 provides a general description of EPA's program for regulating
hazardous vaste incinerators and describes the federal perforaance standards
for hazardous waste incinerators. Chapter 3 explains chgfproécss of
developing and issuing permits,-while Chapter a_d.ggrlbqi'héyzpormic
condicions are ‘enforced.-.Chapter 5 describes general standards thac apply

o owners .end operstors o£°sll-hazardous waste treataent -storage, or

~

. disposal facilities. Thé :last chapter, Chapter 6!Acxpléiﬂi“ﬁthpoconcinl

risks involved in hazardous vasté“incinsration.

q
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CHAPTER 1

HAZARDOUS WASTE INCINERATION: A TECHNICAL OVERVIEW

0f hazardous wasca

izw I tnz incirerasion process,

“Fes I wastes suizable for incinerazion;

. Cascriziizns of several of che more common Ivges
ol hazardous was:-e incinerazors:

o Descripcions of common trpes of air pollution
control devices used on hazardous wasce

"incineracars:

. Maintenance requiremencs for incineration units:
and
. Alternatives to fincineration;

The chemical reac:zions that occur during incineration are extremely
complex. The intent of chis chapter.is to describe this complex process ir
general terms to provide a basic understanding. The variety of incinerazo:
designs and .lr pollution cenctrol equipment, however, precludes a complete
and detailed discussion of {ncineration technology. Only the most commonlv
used designs and equipment are discussed,

BASIC PRINCIPLES oOF INCINERATION
What is incineration?

Incineratfon is the burning of substances by conctrolled flame in an
enclosed area (compartment)., This process (1) detoxifies hazardous wastes
by descroying organic compounds contained in the wastes, (2) reduces the
volume of the wastes, and (3) converts wastes to solids by vaporizing water
and other liquids the wasces @ey contain. Organic compounds (compounds
composed of carbon, hydrogen, and sometimes other elements) burn over a
broad range of temperaturss. Wood, oll, and coal, for example, are all
composed of organic compounds that burn ac relatively low temperatures.
Some organic compounds, including some found in certain hazardous wasces,
burn less readily and must be subjacted to higher teaperatures before they
burn. A hoctter fire also burns more completely than a cooler one. As a
consequence, hazardous waste incinerators must meintain excremely high
temperacures (ctypically ranging from 1800°F to 2500°F) to ansure that
virtually all organic compounds in the wastas are destroyed. Although



incineration does not destrcy inorganic compounds (carbonless cIzpouncs
such as salts or metals. and carbon compounds lacking hvdrogen. such as
carbon monoxide and carbon dioxide), it can be used for wastes tha: conzain
them in order to prepare the inorganic materials for easier managemen: anc
handling. Incineration is more effective, however. in reducing the
fazardous properzies of wastes that are mainly composed of organic
compounds .

How does an incinerator work?
Incineration involves four basic steps:
. Wastes are fed into the incinerator;
L] Wastes are burned, destroying organic compounds
and yielding residual products in the form of

ash and gases;

. Ash 1s collected, cooled, and removed from the
incinerator; and

° Gases are cooled, cleanad, and released to the
atmosphere through the incinerator stack (or
chimney).

The specific equipment used for each step depends on the incinerator type
and the physical and chemical characteristics of the wastes the incinerator
is designed to burn. In addition, steps may be added at various points to
improve efficiency. For example, in some systems, wastes are preheated or
ignicted before they enter the parts of the inc{nerator whers the highest
temperatures are maintained. The picture (see next page) shows a typical
rotary kiln system, one that could be used for incineration of a wide
variety of wastes.

How are wvastes burned in ths incinerator?

During a burn (a period during which the incinsrator is in operation),
wastes are fed into the incinerator in batches or in a continuous stream.
Whether continuous or batch, this flow of wastes is generally referred to as
the wasts feed. Feed machanisms are diverse: liquid wastes are often pumped
incto incinerators through a nozzle, a device that breaks up the liquid inco
fine droplets that burn more easily. Solid wastes may be fed intc the
incinerator in bulk or in containers using a conveyer or a gravity system.

Yastes are burned in the combustion chasber, a furnace-like area that
contains & burner an¢ which is designed to withstand and maintain extremely
high tsmperatures. As the wastes ars heatsd, they are converted from solids
or liquids into gases. The gases are mixed with air and passed through the
extresely hot flame. As the teamperature of the gases rises, the organic
compounds in the gases begin to break down into atoms. These atons
recoabine with the oxygen from the air to form stabla inorganic compounds,

\7°
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such as carbon dioxide and wa=-er. Depending on waste composition, ocher:
inorganic compounds (for example, acid gases such as hydrogen chloride' maw
form. This entire process is called combustion

Termperatures in combustion chambers vary, but are gene v in the rangs
of 1.800°F o 2.500°F, temperatures well above these requir . zo break down
the more difficuiz-zo-bura organic compounds. Wastes are Zenerally
maintained a: these elevated temperatures from less than ore second =o
severa. seconds. In many incinerators, combustion occurs in two combustion
chambers. Combustion of more easily burned organics is completed in the
firsct chamber. For compounds that are difficulc to burn. combuscion is
completed in the secondary combustion chamber after the compounds nave beer
converted to gases and partially combusted in the €irsc chamber,

What {s the cowposition of residuals from the co=bustion prozess?

Combustion yie. «cwo residual products: solids, in the form of ash, anc
gases. Combustion gases are composed primarily of carbon dioxide and water,
Plus small quantities of carbon monoxide, nitrogen oxides, and other gases
that depend on the composition of the waste burned. Ash {s an {nmert
inorganic material made up of carbon, salts, and metals. The exact .
composition, like that of the gases, depends on the waste burned. During
combustion, most ash collects at the bottom of the combustion chamber;'some
ash, however, is carcied along with the gasas as small particles, or
particulate matter. Different types of wastes yield different quantities of
ash. Incineration of liquids generally produces very small quantities of
ash relative to the quanticy of waste burned. Incineration of solid wastes
vields greater quantities of ash: typically, from 10 to 30 percent of the
original waste quantity. Ash is removed from the bottom of the combustion
chamber and, by regulacion, is considered a hazardous waste (as are all
residuals from hazardous waste treatment processes, whether or not the
residuals exhibit the characteristics of hazardous wastes), If the owner or
operator can prove that the ash is noc hazardous, however, EPA {ssues an

exemption called a "delisting."
Hov are combustion gases cooled and cleanad before release?

Following combustion, the combustion gases move through various devices
that cool and cleanse the gases before the gases are released to the
atmosphare through the incinerator stack. A fan is typically used to
maintain the flow of gases through the system. One common cooling system is
a quanch chamber, vhere gases are cooled by direct mixing with water. Air
pollution contrel devices are used to remove both particulate matter and
acid gases from the combustion gases. The exact number and types of devices
used will depend on the incinerator and the types of waste {t burns. For
example, hydrogen chlorids i{s created by combustion of wastes containing
chlorinated organic compounds. RCRA standards limit the amount of hydrogen
chloride that can be released through the emission of combustion gases. 1If
an incinerator is not used for burning chlorinated organic wastes, it will
not require a special device for hydrogen chloride removal.



Does incineration destroy all organics in the waste?

A vell-designed hazardous waste incimerator that is properly operazed
will destroy all but a tiny fraction of the organic compounds contained in
the waste. Such incinerators perforz a:z levels extremely close to compleze
~cozbustion fthat is, the total destruczion of all organic compounds . arng
new tachnology is being developed that will improve upon current lewveis of
periorzance. Complete combustion is only a theoretical conceps. however.
since the development of a 100 percent efficient incinerator is not
possibie

The three critical factors that determine the completeness of combus:zion
in an incinerator are (1) the Lemperature in the combustion chamber:; (2) she
length of ;‘me wastes are maintained at high temperatures; and (3) the
turbulence, or degree of mixing, of the wastes and the air (an imporcan:
ceterminant of the availability of oxygen during burning). To ensure tha:
these factors are working together to promote virtually complete combus:zion,
a RCRA permit for a hazardous waste incinarator specifies allowable ranges
for and requires continuous monitoring of certain critical parameters.

Among these parameters, or operating conditions, are maximum allowable
carbon monoxide levels in emissions, allowable ranges for temperature, and

maximum waste feed rates.
What is contained in the gases emitted from the incinerator?

Incinerator emission gases are composed primarily of two harmless
inorganic compounds, carbon dioxide and water. The type and quantity of
other compounds depends on the composition of .the wastes, the completeness
of the combustion process, and the air pollution control equipment with
which the incinerator is equipped. These compounds include organic and
{norganic compounds concained in the original waste and organic and
inorganic compounds created during combustion:

A
well designed incinerator, when operated
properly, is highly efficient, and will burn all
but a very small quantity of the organics in the
waste. The crganics that do not combust are
carried along in the gases leaving the
combustion chamber. As the gaseous, uncombusted
organics uove through the remainder of the
incineractor, some are removed by air pollution
control equipment. RCRA standards set a limit
on enissions of designated vrganic compounds. =

Inorganic compounds, such as salts and metals,
do not combust. These compounds end up either
in the bottoa of the combustion chamber in tha
ash or carried along with the combustion gasas,

<,
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depending primarily upon their weight. These
inorganic compourds gererally are contained in
or adhere to particuiate patter. RCRA standards
limic the quantity of particulate matter that
@ay be emitted from the incinerator. Air
pollution control devices are therefore used to
~ezove most particulate matter and adhering
materials from the combustion gases.

ompovnd esent the original
Y¥aste. Because combustion in an incineracor is
not 100 percent efficient, very small quantities
of "new" organic compounds may form from the
breakdown and recombination of the original
compounds. These compounds are called "products
of incomplete combustion” (or PICs) and are
formed during the combustion of any organic
material. For example, PICs are formed when
wood is burned in wood stoves, or when gasoline
is burned in an automobile engine. The
combustion process may create small quanticies
of many different types of PICs and some
fraction of these compsinds may be hazardous.
Among the types of compounds found in various
analyses of PICs are some that are considered
toxic, including dioxing and dibenzofurans. 1In
a state-of-the-art incinezator, PIC formaction is
oinimized by kmeping the inicial products of
combustion at high temperatures for an
appropriate length of time. PICs are dastroyed
by the high temperaturces maintained in the
combustion zone or a secondary combustion
chamber. Air pollution control devices also
remove PICs.

¥43te. In addition to carbon dioxide and water,
combustion always produces small quanticies of
carbon monoxids and nitrogen oxides (from the
combination of oxygen and nitrogen in the air).
Combustion of complex organic compounds
(including many hazardous wastes) may create
other {norganic tompounds, depending on what is
being burned, Many hazardoug vastes zoncain
chlorinated organic compounds, sulfur, or
organically-bound nitrogen. Combustion of these
compounds yields hydrogen chloride, oxides of
sulphur, and oxides of nitcogen, reapectively.
Carbon monoxide, .as well as nitrogen and sulfur
oxides, are typically found in auto emissions
and emissions from other combustion facilitias,
such as coal-burning power plants. Because it
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ls more uniquelv associated with the burning of
hazardous wasces, RCRA standards place
limicat{ons on enissions of hydrogen chloride.

What types of wastes are incinerated?

Incinerasors can be designed cto accept wastes of any phvsical form,
including gases, liquids, solids, sludges (chick, heavy mixtures of liquids ane
solids), and slurries (chin mixtures of liquids and solids). Alchough anv was:e
can be incinerated, incineration is primarily for che treacment of wastes tha:s
contain organic compounds. Wastes with a wide range of chemical and physical
characteristics are suicable for incineration. Most of chese wastes areo
byproducts of induscrial @anufacturing and chemical producction processes or
result from the clean-up of contaminated sices,

INCINERATION TECHNOLOGY
Are there diffarent types of hazardous waste incinarators?

The two most common types of hazardous waste incinerators are rotary kiln
and liquid injection. Ocher types exist, some of which are * ‘oming more widely
used; others are still in the developmencal stage. Choice or 4 particular type
of incinerator design is determined primarily by che types of wastes cto be
treated,

Botary kila incinerators are versacils units thac can accept gases, liquids,
sludges, slurries, and solids either separately ‘or simultaneously, either in
bulk or in containers. Because of this versatilicy, rotary kilns are commonly
used to treat a variety of wastes. The kiln (s a cylindrical shell mounced on
its si{de at a slight angls to the horizontal. As the kiln rotates and the
wastes travel down the slope, the organic chemicals in the waste converc inco
8ases and partially combust. The 8asas then pass incto another combustion
chaober (called an afterburper or the secondary cumbustion chanmber) where more
completa combustion is achieved. Ash residue is removed from the lower end of

the kiln,

Liquid injection incinerators are capable of accepting gases, liquids, and
slurries. The heart of the liquid {njection incinerator is 4 nozzle or some
other device that "atcaizes" the liquid streanm. Puaped at high pressure through
the atoaizer, ti.e 1iquids eaerge as tiny droplets that aix well with air and
auxiliary fusl and easily convert into gases. Liquid injection systeas are
often designed for spacific wastes, Consequently, the design of the atomizing
device linits the types of wastes that a particular incinerator can treat. 1In
spite of chis disadvantage, liquid injection systeas are videly used where
versatilicy i{s not a Primary requirement, or as an adjunct to a more flexible
unit, such as the rocary kiln.

Mobile incineration Systems have been constructed using various designs.
These systems are hau'sd .o o site on flac-bed trucks, rthen asseablad ard
Cested. IMobile incinerators are usually smaller than stationary facilities, buc
they operate on identical principles. Incinerators say also be mounted on ships.
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Among the man“ ' ypes of hazardous waste incinerators, one of :the =Zore c:mx
*vpes is the fluic.:ed bed. Fluldized bed incinerators burn finelv divicdez
¢.ids. sludges -« urries, and liquids. The bed consists of an irer: gran:l:.r
aterial, usual.: sand, tha: is suspended by pressurized air in a Rizghly
urbulent, or f. .:dized staze above the cowbustion chamber floor. waste :s
onvered into :n- fluidized bed where direct contace wizh the bed material
improves the transfer of heat. Combustion gases move out of the combustior
chamber for cooling and further treargent. Ash caught in the bed material :is

eventually removed when the bed material is replaced.

<
-
o
<

What types of pollution control devices are used on hazardous vaste
incinerators?

Zombustion gases are tyvpically treated to remove inorganic acid gases and
parziculace matter. Particulate matter (and adhering metals) can be removed
with several devices. One of the oldest methods is baghouse filtratiom which
involves passing the gas through a material (usually fabric) that colleccs the
Parciculate matter. Another method {nvolves electrostatic precipitators: che
particulate matter is electrically charged and collects on plates that are
opposicely charged. The particulate matter is then periodically cleaned from
the plates. Still another approach {s the venturi scrubber. Ventugi scrubbers
use high-pressure water to remove the particulate matter.

Hydrogen chloride gas is typically removed using other types of scrubber
devices. Some examples are packed bed, spray tover, and plate tover scrubbers.
These scrubbers bring alkaline water and the combustion gases cogecher,
providing the greatest possible contact between the water and the gases. The
water is broken up into fine droplets and sprayed into the gas or the gas is
broken up into small bubbles and flows up through the water. This allows
hydrogen chloride, an acid gas, to dissolve in and be neutralized by the
alkaline water. Also available are dry scrubbers which use elther dry scrubbing
material or an alkaline slurry which is dried when it is injected in to the hot
combustion zases. Venturl scrubbers are not generally used for hydrogen
chloride removal; hovever, the use of alkaline water in a venturi scrubber will
remove some hydrogen chloride, in addition to removing particulate matter.

Many air pollution control devices use vater, thus creating wastewaters
containing the pollutants that have been removed from the gases. The Clean
Water Act sets requirements for vastevater discharges, placing limics on
tenperature, pH (a measure of acidity or alkalinity), quantity of suspended
solids, and pollutant levels. Any vastewaters from the incinerator not meeting
these requirements must be treated before being dispossd or released to a river,
stream, or sevsr system. Possible treatments include settling, mecals
prec. pication, and neutralization.

Vhat saintenance does an incinerator require?

Equipment maintensnce varies greatly dspending upon the type of equipmen:,
ics materials of construction, and the chemical and physical stresses to whick
the equipment i{s subjected. For example, the heat-resistant lining in the
combustion chamber normally lasts two to three years, but incineration of wastes
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conzaining alkali metals mav require the lining o be replaced every iy
months. To ensure tha: the incinerator functions properly throughouz :-
‘iferime, RCRA permics require that the owner or operator of the facilizw
perfora regular inspeczions and maintenance according co schedules inclycan
tne permit ‘Chapter 5 provides more information on :these requiremencs: n
cdizion. the regulations require that an incinerazor zainctain che same
9periting onditions . such as temperacture) that it did when i:r was tescad
incinerazor zus:z Se maintaired properly in order to achieve the operazing
condizions £PA (or che responsible stace agency) also conducts periodic
inspeczions and @ay review maintenance records and other data to ensure tha:
incinerator concinues to operate well. Furthermore, the permit is effaccive
no more than ten years, less than the potential life of the incinerator. Thu
the performance and operating condition of older incinerators are scrutinized
vhen permits come up for renewal.

-

ALTERRATIVES TO INCINERATION
How does incineraticn compare to land disposal?

Incineration, since it is a method of treatment rather than disposal, has
several advantages over land disposal methods. Incineration breaks down organic
compounds, permanently eliminating environmental hazards posed by them. Land
disposal only controls the hazard as long as the wastes remain contained in the
disposal unit. The very small amounts of hazardous compounds released during
incineration are released in a slow, controlled manner so that they do noc pose
any threat to nearby residents or the surrounding environment. Alcthough
incinerator ash requires disposal in a landfill, -che process of incineration
greatly reduces the volume of the material to be disposed. This {s extremely
valuable, given that space {n landfills is bocoming increasingly scarce. In
addition, ash consiscs mostly of inert material, whereas organic compounds may
react with ocher compounds in the landfill to form acids that hasten
decerioration of liners that contain the vastes in the landfill.

Today, the principal disadvantags of incineration compared to land disposal
is thac of cost. However, as the land disposal restrictions instituced by HsWa
begin to go into effect, the land disposal alternative will become more cosctly
since producers of hazardous vasces vill have to treat wastes before they can be
dispose on land. Land disposal costs will also increase over the coming years
beciuse of changes in RCRA requirements. Thus, the cost difference between
incineration and land disposal will disappear for some wastes and become less
loportant for others. For aany types of hazardous wastes, incineraction will
become the lsast expensive treatment alternative.

Rather than building incinerators to treat their harardous wasce, vhy don’:
companies change their production processes so that these wasces are not
produced?

Vaste minisization, chat is, steps that eliminate or reduce the production
of hazardous wastes, is becoaing Increasingly imporcant as soclety deals with
the problem of hazardous waste. EPA encourages vascte ainimization, and is
assisting companies in deterwining how waste ainimization techniques can be
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dpplied to their processes. The move towards wasce winimization is a gracus:
Frocess. hovever, and it i{s likely to take many vears before hazardous was-e
2lumes are significancly reduced. In addizion, wasce mininization technis_.
“:.l not cotally eliminate the need for treatmen: and disposal techrologies
incireration should therefore remain an imporzan: zechnology for treating
Razardcus wastes. even as less waste is produced

-
Iy
»
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Are there any other alternatives to incineracion?

Many nev types of thermal treatment technologies are currencly being
studied. Incineration is one type of thermal treatment that uses combus:cior
vburning) in the presence of oxygen to destroy hazardous compounds. Other
thermal treatments use hot fluids or other materials wich elevated tempera:ure
SO0 treat wastes. At this time, most of these technologies are probably too rne
o be considered commercially available alternatives to incineration. buz thew
zav play an increasingly significant role in the future. These new technoiogzi
inciude pyrolysis, wolten salc reactors, reaction in supercritical water. anc
Plasma-arc reactors. Of chese technologies, only pyrolysis is commerciallw
available now. The ochers are in the developmental stages.

For some types of liquid organic wastes, biological or chemical treatment
an economical and effective alternative to incineration. Blological' treatment
breaks down organic wastes using microorganisms that consume the organics.
Although these systems cannot presently tolerate very toxic wastes or wastes
containing more than small amounts of inorganics, future biotreatment systeas
may be developed which can treat a greater variety of wastes. Several forms o:
chemical treatment can be used to recover valuable materials in tha wastes, suc
as solvents. Some processes that allow solvent recovery are distillacion, ste:
stripping, and solvent extraction. These processes may be preferable to
incineration {f the chemicals contained in the waste are expensive to produce ¢
if the waste is only slightly contaminated. Other forms of chemical treatmen:
(for example, lime precipicacion) are more effoctive than incineracion for
wasctes containing large quantities of metals or wastes composed mostly of
inorganic chemicals.

Based on current data, EPA belfeves th incineration {s the best technolog
available for the treatment of many organic wastes. Although there are <cill
some areas of tochnical and sciencific uncarcainty concerning incinerator
exissions, incineration is preferable to alternative technologies such as .and
disposal because Lt reduces both waste toxicity and volunms.
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THE RECULATORY PROGRAM FOR HAZARDOUS WASTE INCINERATORS

[1,0]

The Ireazzent, storage, and disposal of hazardous wastes, includin
dased incinerasion of hazardous wasctes, is regulated under Subciz'e - cf The
Resource Canservacion and Recovery Act (RCRA). RCRA was Passed bv Congress :-
1976 and amerded by the Hazardous and Solid Waste Amendments (HSWA) in L35,
Under RCRA, EPA is required to set standards for che Ranagement of hazardo.s
waste from "cradle to grave,” from the time cthe waste Ls first produced unzil is
{s treated or disposed. RCRA provides EPA wich the authoricy co develop
standards for producers and transporters of hazardous wastes and facilizies =hnj-
treac, score, or dispose of hazardous waste. PRCRA requires thac these standaris
be sufficiently stringent to protect human health and the environmenc.

FL oo
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Who regulates hszardous wvaste incinerators?

EPA must approve a state's program before it can take the place of EPA's
program. To gain approval, a state program must be consistent with and
equivalenc to the federal RCRA program, and at least as stringent. Sctace
programs may be more stringent or extensive than the federal program. For
example, a state may adopt a broader definition of hazardous waste in ics
regulacions, designacing cercain wagtes hazardous that are not hazardous under
the federal regulacions. This booklet describes the federal RCRA program, :he
oinioun requiremencs applicable throughout the country. These regulations are
contained in Parts 260-271 of Volume 40 of the

Volume 40, Part 264 of the contains standards for
permitted hazardous waste fecilicies; Subpart O of Part 264 Blves the specific
standards for {ncinerators. Regulations that are new or have not been finalized
can be found in che Faderal Register, a document that {s published daily and
contains notification of governaent agency actions.

How du regulations ensure safe oporation of hazardous wasts incinerators?

EPA has daveloped .porformance standards for the incineration of hazardous &
wastes based on research on incinerator air enissions, and health and
environasental risk scudies. These standards have been developed under RCRA to
ensure that {ncineration i{s carried out in a safe manner and poses no threac co
the health of people living or vorking nearby or to the surrounding environment .
All incinerators enmit 8ases through a stack, or chimney, as the final step {n
the {ncineration process. These gases are coaposed prizarily of carbon dioxide
and water vapor, two harmless gases, but may contain trace quantities cf
pollutants, as do enissions froa other fusl-burning facilicties, such s power
plants. The quantity of pollutants in the enissions 13 the aajor deterninant of
the risk of incineration. The performance standards cover emissions of
designaced organtc cospounds, hydrogen chloride, ead particulate matter,
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in addition to performance standards. owners or operators of incinerazors
ire subject to general standards thac apply to all! facilicies thas trea: s=ara
“ispose of hazardous waste. General standarcs cover sucn aspec:zs of faviliee
perations as personnel training, inspection of equipcenz, and corntirgen:zy
-arning.  These standards are discussed in more decatl in Chapzer 3

J 0 O
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How can EPA or the state ensure that inciperation fac{lities vill operate
according to regulations?

Facilities that incinerate hazardous vastes, like other facilicies cha:
tTeat, store, or dispose of hazardous wasces, musc apply for and receive a RCRA
permiz  This permic, based on a detalled analysis of the dacta provided bv :he
perxzit applicant (either the owner or operator of the incinerator), specifies
condizlons for operations that ensure thac the incinerator will meet all
applicable RCRA scandards. Permics can be issued by EPA or by states with
approved RCRA programs. The procedures followed for issuing or denying a
permiz. including provisions for public comment and participacion, are simiiar
whecher EPA or a stare agency is responsible. (Chapter 3 discusses the
permitting process.)

Once a permit is i{ssued, the owner or operator of the incinerator {s legally
bound to operate according to the conditions specified within ic. The
peroicting agency enforces the pemit - perfodically inspecting the facilicy zo
ensure that it {s meeting the conditio- specifiad {n its permit. When owners
or operators fail to meet the requirements of their permits, they are subjec: o
a broad range of civil and criminal actions, including suspension or revocas:or
of their permit, fines, or imprisonment. (A more dectailed discussion of
enforcement is found in Chapter 4.)

How does EPA measure incinerator performance?

To qualify for permitting, an incinerator must be able to burn wastes and
cleanse combuscion gases so that only very small quantities of pollutants are
emicted through i{ts stack. EPA's principal measure of incinerator performance
ls destruction and removal efficiency (DRE). Destruction refers to the
combustion of the waste, while removal refers to the cleansing of pollutancs
from che combustion gases before they are released from the stack. For example,
a 99.99 percent DRE (commonly called "four nines DRE") means that one molecule
of an organie compound is released to the air for every 10,000 molecules
entering the incinerator; a DRE of 99.9999 percent ("six nines”) reduces this to
one molecula released nut of every 1,000,000 molecules. = tppH 7

Do performance standards apply to all pollutants pPresent in tha original
vaste?

It is technically infeasible to monitor DRE results for all orgenic
compounds contained in the waste feed. Therefore, selected hazardous compounds.
called the principal organic hazardous constitusnts (POHCs), are designated in
the permit. POHCs are selected based on their high concentration in the vasce
feed and cheir difficulty to burn compared to other organic compounds in the

PoH(s
cof dldd't" :
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waste feed. If the incinerator achieves cthe required DRE for POHCs. =hen The
incinerator should achieve the same or better DRE for organic cozpounds shga- ar
easier o {pcinerate.

sy
—r

What levels of incimerator performance do RCRA standards require? 7

ACRA performance standards require: (1) a mini{mum destruczion and rezowal
efficiency of §9.99 percent for organic compounds des{gnated in the permi= a5
the principal organic hazardous constituents, or POHCs; (2) a minigum
destruction and removal efficiency of 99.9999 percent for dioxins and
dibenzofurans; (3) removal of 99 percent of hydrogen chloride gas from the
incineracor emissions, unless the quantity of hydrogen chloride emiczed is less
than 4 pounds per hour: and (4) a limit of 180 oilligrams of parziculace Tatter
per dry standard cubic mecer of gas emicced through the stack. These standards
vere sec based on analyses of potential risks to health or the environmen: and
the levels of performance that have been measured for properly-operated,
well-designed incinerators. Although the 99.99 DRE is protective of human
healch and the envirorment, a more stringent standard of 99,9999 DRE was set fo:
vastes containing dioxins or dibenzofurans becausa of EPA's and the public’s
concern about these Particularly toxic chemicals.

Do performance standards differ for ircinerators which accept PCBs?

TSCA scandards are somewhat different in form from RCRA standards. For
incineration of liquid PCBs, Tsca standards set a minimum "dwell” time (time in
the combusction chamber), temperatura, and oxygen levels. For non-liquid pCBs,
the TSCA standards require 99.9999 DRE. Although the general TSCA standard for
liquid PCBs should result in 99.9999 DRE, EPA requires permit applicants wishin
to burn liquid PCBs to make a demonstration to prove that they will achieve
99.9999 DRE during {ncineration.
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CHAPTER 3

PERMITS AND THE PERMITTING PROCESS

ive
Lezallv ooerate
trfes ol wasies Tav be

other condictions tha:z affec: the operaz.ion oI :-e
incinerator The permic similarly sets conditions for all other hazardous wig--
storage. treatmen:t. or disposal units zo bHe operated at the facilizw

-ning requiremencs.

This chapter provides an overview of ZPA‘s permitting process. The z:ri:;
coveraed inciude

* The purpose of the permi:,
* How the permitting process works:

* How the public can participate in the
permitting process;

° How locacion-related factors are considered in
the permitcting process; and

. Infermation on trial burn procedures.

PERMITS AND THE PERMITTING PROCESS

How does the permit ensure that privately owned or operated hazardous wasce
incinerators operate according to standards?

To ensure that the performance standards are mec. the permitc for an
incinerator specifies operating conditions that have been proven o resui: o:
are expected to result in the incinerator meeting the performance standards
The permit may specify different operating conditions for different tvpes of
waste feeds. These operating conditions specify ranges or minimum or maximum
levels for different parameters, such as ‘temperature. The permitting agencv has
discretion to set operating conditions for any parameter the permitiing agencyv
considers necessary to ensure that the incineracor meecs performance scandards.

Can a hazardous vaste incinerator operate without a permit?

Recognizing that it would take EPA and authorized states many vears to
process all permit applicacions. Congress allowsd hazardous waste facilizies
chat were under construction or in operaticn by November 19, 1980 to operate
without a permit, providing chat the facilicies qualified for interim status.

To obtain interim status, owners or operators of hazardous was:ze facilities wers

required to submi: the first part, Part A, of a cwo-part permi:z applicacior.
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Parz A of che permi: applicazion is a scandard form, “nile Pars 3 is a zore
axtensive descripiion of the facilicv, including deczailed and highlv tecnnmiza:
infsrmazion. It may cake several vears to prepare Par: 3 of a permi=

fzazion and several more for :he permicting agency to comp.eze i:s rawiaw
rovide for opporzunicv for pudbiic commen:. Alzhough inzeria szastus
-+i%lcs are sudject o general and specific sctandards. :hese standards are

L8s5 sIriit tnan those tha: apply to permizted facilicies.

1
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O L
b § Y

in the Hazardous and Solid Wasce Amendmencs of 1984 (HSWA). “ongress
established a deadline of November 8, 1986 for submiszion of Par: 8 of =he
permic application for interim -:atus incinerators. Owners and operators of
interim status incinerators cnat failed to meec this deadline will lose inzerig
status on November 8, 1989, requiring that chey close their incineraror. In
HSWA, Congress also established deadlines for EPA for processing permi:
approvals or denials. Permic applications for incinerarors received by EPA
before November 8, 1984 must be approved or denied by November 8, 1989. There
are currently no time limits for applications received after that date.

Hov are interim status incinerators permitted?

Because Congress allows interim status incinerators to operate without a
permit, EPA has developed different approaches to permitting interim sctatus and
"new" incinerators (those for which construction began after November 19, 1980).
Owners and operators of interim status incinerators must demonstrate that their
incinerator meets all applicable performance standards by submitting perforaance
data developed during actual burns., Performance data are used to determine
vhether che incinerator meets RCRA performance standards when burning a specific
waste under a specific set of operating conditions. Many applicants develop
such data for a number of different wastes and for a variety of opsrating
conditions to support their applications. These data are developed during a
trial burn, a rest during which sufficient data are gathered to assess the
incinerator’s ability to meet performance standards. Although the owner or
operator of an interim status incinerator does not require prior approval to
conduct a trial burm, it is within the permicting agency’'s discretion to rejecc
the trial burn data, if {nsufficient to evaluate incinerator performance.
Therefore, many owners or operators of interim status incinerators seek prior
approval of a trial burn plan, a detailed description of how the trial burn is

to be carried out.
HBoes are nev incineratnrs permicted?

Anyone wishing to operate a nev hazardous wvaste incinerator is requirzed to
obtain & RCRA permit before construction of the unit begins. The RCRA permit
for a new incinerator covers four phases of operation: (1) a "shake-down"
pariod, during which the newly-constructed incinerator is brought to ths level
of normal operating conditions in preparation for the trial burn; (2) che trial
burn period, during which burns are conducted so that performance can be tasted
ovar a range of conditions; (3) the period folloving the trial burm (this period
@ay last several months), during vhich time the data from the trial burn is
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Whai information does the pernicting agency require to datermige whether an
applicant should be given a permit to operate a hazardous vaste incinerator?

421 RCRA permit applicants must submit a complete permit applicacion.
Perwi: applicants for hazardous waste incinerators musc also subzit perfarmance
data :tha:t demonstrate the conditions under which the incinerator can meet the
ninimum performance standards, or, in the case of a new incinerator. 3 crial
burn plan detailing how these data will be developed during the incinerator's
trial burn.

RCRA standards specify the information that must be provided {n the permi-
application and glve the permitcing agency broad auchority to request any
additional information it requires to identify the necessary operating
cor“izions for the facility permit. The RCRA permit application consists of -wo
pares, Parct A and Part B. Parc A provides general {nformation including the
nas2 and location of the facility; fts owner; its physical layout; and the tvpes
and quantities of wastes thac will be managed at che facilicy. Part B8, which
has no standard format, contains detailed technical information on the
facilicy’'s equipment, operating procedures, training and inspection programs,
emergency prevention and response procedures, environmental monitoring systems,
and geological and other physical char» teristics. It {s not unusual for a Par:
B application to be several v:':mes in iength,

Hov is u permit application raviewud?

The process by which a perait application is reviewed may vary somevhat
dep- uding on the permitting agency. The basic process, however, consiscs of
five sceps:

(1) EPA or the authorized state revievs the application for
completeness. If information is nissing, the reviewer
issues a Notice of Deficiency to raquest additional
information from the applicant.
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(2) The Perzizzing agencv evaluates =he application and anv
other information submitted by the applicant (for exampie,
performance data from an interim status incinerator or a
trial burn plan for a new incinerator, . :

tu

The rernmitting dgency prepares either a drafc permit if :-
judges thas the facility meets the regulazory standards,
or it {ssues a notice of intent to deny the applicacion.
In eizher case, a notice is sent to the applicant and is
published in a local newspaper. Issuance of a drafc
permit does not conscituce £inal approval of cthe permict
applicaction. The draft permit, 1owever, consiscs of all
the same elements as a final permit, {ncluding technfcal
requirements, general cperating conditlions, and special
condit{ons de" eloped specifically for the {ndividual
faciliey, {ncluding the duration of the permit,

(4) The permicting agency solicits and rece{ves comments frog
the public during a formal public coement period. If
requested to do so, the ﬁermiCCing agency will give notfce
of and hold a public hearing during the public commenc

(5) Afcer cons{dering the technical merics of the comments,
the permitting agency makes a firal dec{sion on the
applicacion. The permit is either {ssued or denied. If 5
permit is issued, the permit conditions are based on a
careful examination of the complece adninistrative record,
including all information and data submitted by the
applicant and any information received from the public.
The permit, as issued, may differ from the draft permit.
It may correct mistakes (for example, typographical
errors) or {t may conrain substancive changes based on
technical or other pertinent information raceived during
the public commant period. 1If the permitting agency
incends to make substantive changes in the parmit as a
result of comments received during the public comment
period, an additional public comment period may be held
befors the permit is issued.

Who decides whether or Dot the permit should be lssusd or deried?

The person with primary responsibilicy for evaluating the application and
for writing or denying cht permit is called the permit writer. Although he or
she may be assigted by other staf? in revieving parts of che application, che
permit writer will be involved in every aspect of reviewing ths appli-.ation,
developing a proposal for responding to the applicacion, receiving and
respending to commants frog the public on che proposal, and modifying the
proposal, as necessary. “The permit writer, by virtus of his or her technical
expeztise, familiaricy with the facility, and {nvolvement in every sctage of the
permitting process, is the key scaff member responsible for determining che
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operating condizions under which the facilicy will be able T0 mee: apr.icat.

RIRA standavds, and for making sure the permit only allows operations lensiste-
~ith those condictions. The perait writer. although Peaving a maicr role i =-.
cerision process. does no: zake the final decision on whe:zher T3 grant or =g

perzis.  The responsibilicy for thar decision rests with the head of =he

permiiting agency or with another senior agency official ro whom zhe
responsibilicy has been delegated.

Does EPA complete an Eoviroomental Iapact Statement before issuing a RCRA
permit?

Ervironmental Impact Scatements are required by the National Exvirommental
Policy Act when actions of federal agencies may adversely affect che

environment. Since the procedures for issuing RCRA permits result in a rigorous
review of environmental and health considerations, the healch and safety of thna

community and the ervironment can be ensured without an EIS.

What s to prevent a facility, omce it hag a permnit, from expand{ng ics
operations?

“he permit specifies limits on all aspects of operations. For example, the
permit limits the maximum amount, as vell as the type of wastes that can be
incinerated; and specifies whecher the facility can incinerace only its own
wastes or can accept wastes from other generators. .If the facili:y wishes to
deviate from any condicions specified in the permic, it must apply for a perzicz
mocilication. Any request to expand opera:ions would require a major
modification of the permit. For major modifications, the permicting agency mus-
folZow public notice, comment, and hearing procedures similar to those raquirzed
fer the original permic,

What happena if an incinerator deviates from the operating conditions
apzcified in the permit?

During operations, the perait requires continuous monitoring of cercain
paramecers (for example, combustion teoperature) to ensure thar they are withirn
the ranges specified by the permit. 1If parameters deviate from these ranges. a
sensor will trigger the automatic vasts feed shut-off systam which is required
in all psrmitted incinarators. This system promptly cuts off the feeding of
wastes to the in:zinerator. The vaste feed will not resume urcil the requirac
operating conditions have baen sestored.

Hov does an auto=acic vasta feed shut-off systam work?

The macharisms thar stop the waste feed differ, depending on the design of
the izucir rator. in one common type of system, .sensors, which operate
corcinuously, are cennected to the feed valve through electrical relays. Whern
cercain operating ;arazeters deviate frcm ranges sec by the prrwi:, sensors
automatically trizger the closing of the feed valve. The automazic shus-off
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5vstex aus:t be zested weekly unless zhe owner or operator can demonszraze =-g-
the weekly inspeczions unduly disrup: operations and that less frequens

i spections will not affecs safety. In some systems, cthese 5ensors are 4.39
tonnected. on separate circuits, to a back-up alarm svsten. Back-up alarzs
2ighs consist of augie-visual displays that can atier: plart operazars =3
Jotenzial zrislims (Y the System approaches permi: or orher operazing .iz.=3
dut 1s still within limics) as well as anv change in parameters =ha: ~would
trigger the automatic shut-off system. Then, if the automatic shut-off fails
the plant operazor can eut off the 'iaste feed using manual controls.

PUBLIC INVOLVEMENT IN THE PERMITTING PROCESS

lov can local residents makes sure that thke permitting agency considers their
concerns before granting the facilicty a permit?

8efore a permit is issued, members of the public have opportunities to
express their views during the public comment period. Prior to this commen:
period, EPA or the state agency makes a tentative decision concerning whether zo
{ssue or deny the permit. The agency. issues a public ootice of its decision,
allowing a minimum of 45 cays for written comments. In the special case of
permits for the incineration of wastes containing dioxins or dibenzofurans, the
comment period is extended to a minimum of 60 days. Along with the public
notice, the agency uust prepare a fact sheet to inform citizens about the
perditting process and ths basis of the agency's tentative decision. B8orh the
facc sheet and the dra.tc permit are made available for public review.

Members of the j»ubli: “dy submit written comments (including questions) to

the agency during the « “li¢ comment period. All comments become a part of cthe
adniniscracive record, * forms the basis for any subsequent action on the
drafc permit. Issues ray ! during the public comment period often cause the

permitcing agency to rethi.. certain aspects cf the drafc permit. The drafc
permit may be changed or rev ‘od because of new technical information or to
address concerns about the technlcal operations of the facilicy,

Are written coements tha only way citizens can participate in the permitting
process?

Asids from submitting written cozments, there are ~ther mezns by which
citizens can participate in the permitting process. EPA or the state must hold
a formal pubiic hearing on the draft peruic, if someone requests one in writing
during the public comment pericd. The hearing provides an additional
opportunity for members of the public to axprass their views and concerrs. The
proceedings and any written statements received at the hearing become part of
the administrative record. If a hearing ’s held, the public comment period is
autonatically externdad to the close of the hearing, and may be extendrd beyond
the close of the hearing by the hearing officer. If interest warrants, the
agency may also hold inforaal zestings vith people from within the communicy to
hear their views and respond to questions.
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3efore making any decisions, will EPA or the state consider the likely
impace of the incinerator on the surrounding comaunicy?

PIRA requires that facilities operate in a mwanner thart Protects human hea!--
and the environment. To thac end, federal standards for hazardous waste
facilizies are designed to ensure that the health of individuais {n the
comm.nizy is protected and that the facility will not cause environmental
damage. When evaluating a permic applicacion, the Permitting agency considers
onl' those factors affecting compliance with these standards. It is poc vichin
the scope of the standards to consider the potential effacts of the facilizy on
other aspects af community life.

What if residents are opposed to the location apa peration of an
inciperator {n their community?

During the public comment period, all members of the community are affordec
an opportunity to express their concerns about the operating conditions proposed
by cthe permitting agency in the draft permit or about any aspect of the data
submitced by the permit applicant as part or in support of the application. The
permicting agency will cake into account any cechnical informacion relating to
the abilicy of che incinerator to meet Performance standards under the proposed
permit conditions. Permitcing agencies, however, do not have authoricy to
reject permic applications on t.on-tochnical grounds. 1If the permic applican:
demonstrates thac the facilicy meets all RCRA standards and does not pose a
threat to human health or the environment, che Permiccing agency must fssue che
applicant a permit.

Will tho eperation of the incinerator produce umpleasant smoks, odors, or
noise that disturbs People living end vorking nearby?

A well-operated incineracor 1g smokeless and odorless. A vhite cloud,
similar to what can be seen from a power plant, ney be visihle at times. These
srissions are Primarily vater vVapor. Other activities at the tite, for exampie.
slorage or wvaste transfor, pay occasionally produce odors. RCRA requires that
all containers containing hazardous vagts be sealed miniaizing odors from wastes
stored in containers. Although operat{on of the incinerator should noc
contribute to area noise levels, thare may be noise from additional truck
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traffiz to and from che facilicy. EPA does not have authority under RCRA =4

pupay

zirectly regulace noise or odors from an incinerator. In some cases. loca®

regilations may empower local authorities to address these problexms

LOCATION AND PERMITTING

Are there any prohibitions or restrictions on the location of hazardous
vaste incinerators?

RCRA currently includes special requirements for incinerators and ocher
facilicies located in 100-year floodplains (areas with a 1 percent or greater
chance of flooding in any glven year) and bans the location of new facilities in
certain areas of seismic activity. Location of hazardous waste Tanagement
facilities on certain types of lands may be prohibiced by the requirements of
federal regulations issued under statutes other than RCRA. Lands protected bv
these federzl stacutes include archaeological and histor{ical sites, critical
habitats for endangered or threatened specles, wetlands, wilderness areas,
parks, wildlife refuges, coastal areas, and scenic rivers, among others. The
location of an incinerator facil{cy {n such areas wust be consistent with the
requirements of the relevant statutes and standards or thea permic applicacion
“ill be denied.

in addicion, HSWA authorizes EPA to develop location standards for hazardous
<aste Creatment, storage, and disposal facilicies, including incinerators. EPa
is currently in the process of doing so, and expects these standards to be made
firal in 1989.

Wby is a particular location chosen for an incinecator when there may be
more suicable sites?

Criteria for site selection depends on the needs the incinorator is intendec
=0 meet. Generally, a commercial waste zanagemant company is likely to consider
proximity to potentidl customers, the cost of the land, tha cost of labor, and
iocal zoning or land use ordinances when selecting a location.

Zoning and land use ara local issues. EPA develope RCRA standards so that
health amd the environment will be protected no matter where the incinerator is
located. EPA and authorized state agencies give careful consideration to the
physical suitabilicy of the site before granting a parmit. They cannot,
howevar, deny a permit because there zay be a bettar site elsevhere. As part of
the pernit application, the owner or operator must subait {nformazion on the
site’s location and date pertaining to its physical characteristics, including a
topographical map, aspects of the site's hydrogaology, and prevailing wind
pacterns. The permitting agency considers this information in developing permit
conditions to ensuras that operations vill meet all applicabla RCRA atandards.



24

TRIAL BURN PROCEDURES
WYhat is a trial bum?

A trial burn is a cesc of an incineracor's ability to meec all applicadle
performance standards when burning a waste under a specific se:z of operatinz
condizions. Before fipal peraits for hazardous waste incinerators can Ye
issued oumers or Operators zust demonstrate thas their incinerazor zee:s
performance sczandards. Dacra o he used in evaluating an incinerator's
performance are generally gathered by conducting a trial burn,.

Uhat happens during the trial burn?

Because data from the trial burn are the main basis for proving chat the
operating conditions included in the RCRA permit will result in che incineracor
meeting performance standards, the trial burn is designed to provide data chac
demonstrates the incineracor's capaoilities, Many companies hire outside
contraccors to conduct trial burns. During the trial burn, the owner or
operato:s measures the waste feed rate. lavels of carbon monoxide in the stack
enissions, combustion temperature combustion gas velocity, and other
parameters. In order I~ 'make judgments concerning the incineratar’'s destruction
and removal efficiency (DRE), the owner or operator must also measure the
quantities of designated consticuents, the principal organic hazardous
constituents (POHCa), emitted from the incinerator. The permicting agency
selects one or more PCHCs for each waste feed tesced. Emf{ssions of particulate
matter and hydrogen chloride are also measurad during che trial burn, as i{s the
efficiency of hydrogen chloride removal systems if hydrogen chloride emissions
exceed 4 pounds per hour.

The waste fsed burned in tha trial burn may take one of three forms:

¢ Actual wastes or mixtures of wastes normally expected co
be burned at the incinerator;

® Actual wastes with increased levels of hazardous chemicals
or additional hazardous chemicals added; or

¢ Artificial wastes selected by cthe applicant thac provide
suitable proxies for the actual vastes.

In order to establish the most flexible permit conditions, the trial burn
may involve incineration of different vaste foeds using a wids range of
operating conditions. This allows the developmant of differert permit
requirements for each tested wvaste feed, which can be advantageous if che
facilircy anticipates that some of its wastes will be easier to burn than ochers.
If the trial burn resulcs demonstrate that the incinerator zeats performance
requirements for some waste faeds under less severe operating conditions (for
example, using lowsr combustion temperatures), then the permit can specify more
flexible operating conditions (a wider range of permissible comhustion
teaperatures) for these waste feeds. This flexibilicy may help reduce operating
costs of the incinerator.
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What bappeus i{f the incinerator does not meet the performance standards
during the trial burn?

The trial burn invclves the eeasurement of incineracor performance unce-
different secs of dpevating conditions [f the incinerator fajls Co mee: =nesa
periorzmance s:zanca‘ds. che incineracor design or operacion mus: be mocified, ;--
the zrial! burn mus: pe vepeated before che permitting process can proceed o -
nexc scep. Thus, in cthe case of an interim status incinerator, the permizzing
agency will not prepare a drafc permit until the incineracor has been
demonstrated to mee: performance standards under at least one set of cperazing
cond{tions.

For a new incinerator, the owner or operator will be required co apply for a
permit modification before a second trial burn can bYe conducted. In such cases
the procedures used to evaluate the application for permit modificacion are vers
similar to grocedures for the {ssuance of the original permit, including
submission of a trial burn plan, development of a proposed modification by :he
Permiccing agency, and allowance for public participacion and coament before
issuance or denial of the modificarion. The permit will not be modified to
allow an addictional trial burn unless the permitcing agency is satisfied thac
the incinerator will meet performance standards during ths trial burn, Thus,
the applicstion and new trial burn plan must zddress in sone way (either through
changes in operating conditions or by modificatjons in equipment design) any
problems {dentiffied during the initial trial burn, For example, if the
incineractor failed to meet the standards for hydrogan chloride emlssions, the
facilicy operator may zodify the incinerator’'s air pollucion control equipmen:
to improve its performance. ’

If the trial burn data indicace compliance with performaunce standards under
some, but not.all, cested operating conditions, the permit applicant (in the
tase of an interim status Incinerator) or permit holder (in the case of a new
{ncinerator) may choose not to repeat the trial burn. In the case of an interiz
status incinerator, the permit, {f issued, will require that the incinerator
operate under the conditions demonstratad during the trial burn that resulted in
compliance with performance standards. For a nev incinerator, the existing
pernit will be modifisd to include only the conditions demonstrated during the
trial burn that regsulted in compliance with performance standards. if, at any
timo thereafter, the pernit holder wishes to expand the range of allowable
operating conditions or wvaste feed types to allow greater flexibility, he or she
Bust seek a permit modification.

Do all insinerators perfora trial burns?

RCRA standards allow perzit applicants the option of submitting performance
data that can serve as a subsctitute for trial burn results. However, few RCRA
permits have been {ssued to date without the performance of a trial burm. All
pertit applicants must demonscrate the ability of their incinerator to meet
performance standards or agree to perform » irial burn, either before the peruic
is issued (for an interin stacus incinerstor) or after (for a nev incineracor).
If an applicant chooses to subnit data in lieu of a trial burn, these data musc
dezonstrate the zondicions under wvhich the incinerator will achiove the minioum
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peciormance standards for specific wastes covered 5¥ the applization. ¢ ht
Cdla are not considered adequate, the permit writer reguests che pplicans -,
su2aic other data or agree to perform a trial burn. Acceptadie daza ar-
therefore limpited to periormance data from similar or icentical incineraryrs
that were burning similar or identical wastes to those covered in the
application. Applicanss operating an interim status incinerator could devalsn
these data during normal omerations. Applicants for a new incinerazor Tight
submit trial burn data from an incinerator with idencical design o the one

covered by the applicarion.

Given that newv incincrators are untested, could the conduct of the trial
burn pose a rerious risk to human health and the eavirooment?

A trial burn is conducted to show that cthe incinerator can operate in a
manner chat protects nearby residents and the surrounding environmenc.
Therafore, during the trial burn, the incinerator will be operating only under
conditions that the permicting agency judges will result in the incineraror
meeting the performance standards, Occasionally, an incineracor may fail to
meet the performance standards during a trial burn. The risk to the environmen
and the public in such cases 1s oinimal dve to the shore duracion of chese

tescs.

To ensure cthat trial burns will be Properly planned and executed, RCRA
standards require that the owner or operator of a new incinerator develop a
detailed ctrial burn plan. The plan proposes operating conditions for the =-:a:
burn, provides a description of all emission control equipment to be used, and
explains the procedures for stopping the waste feed, shutting down the
incinerator, and controlling emissions in the event of any problems. The
burn plan {s submitted with the permict application, reviewed by the permit
agency, and i{s not approved unless tha permitting agency judges that the
incinerator will meet all standards throughout the trial burn, and that any
departure from this expacted level of performanc: will rot pose an imminent
hazard to health or the environment.

Hov ars the results of the trial burn evaluated?

Within 90 days folloving the trial burn, che applicant nmust provide data
from cthe trial burn and analysis of thess data for each waste feed incineraced
during the trial burn. All data collected by the applicant must be submitted o
tha pernitting agency for eveluaticn. The 90-day period following the trial
burn allows time for analyzing both the samples collecced and othar pertinent

data.

After the data have been submitted, the permitc writer reviews the data to
deternine whether the performance standards vers zet and under what range of
operating conditions. For each set of operating conditions used during che
trial burn, the permit writer either calculates or reviews the applicant’s
calculations for dastruction and rcuoval efficiency for each POHC, the
afficiency of the hydregen chloride removal system if hydrogen chloride
eaissions excecded &4 pow.ids Fat hour, and the concontretion of particulace

aatcer in stack eaissions.



Hov are the results of the triai burm reflected in the permit?

T eazh Tvpe of wasze feed 1o be burned by the incinerator. the perzis

5 ¥ cperating condizions consiscent ~izh those conci=iorg
g the trial bura o resu.r in cozpliance with == Fericrman::
zinizua. the permict specifies oper ting conditions for
Thon azonoxide ilevels, waste feed rate, combustion temperaturs
s <-0% rate., and acceptabie variations in the waste feed
composiiion. The operating condizions may allow for normal fluctuatiors :
these parameters that do not affect performance. as demonsctrated during the
trial burn. For example, the combustinn temperature specified ia the permis car
be expressed as a range of values over which compliance with the performance
standarcs has been demonstrated. In addition, the permi:z wrirer may specifw
other operating conditions deamned necessary to ensure compliance with the

performance standards.

Afzer review of trial burn data from zn interim status facilicy, che
permitting agency prepares a drafe permit based on the rrial burn results. For
a new facility, if the data from the trial burn show that the operating
conditions included in che permit for the final operating period are sufficien-
the facility mav enter into this phase of operations. Otherwise, the permit
wiil cvequire modificacion before this phase of operations may begin.
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CHAPTER 4

ENFORCEMENT OF PERMIT OPERATING CONDITIONS

after a perzit is granted. the permitting agency Dust make sure znas “re
facilizy compiies with all permi: conditions Facili:y inspec:zions are =he =i.-
tool by which federal or scate officials monitor for compliance. aAn inspec:.:r
is a formal visiz to a facility to review records, take samples, and obsere
facilicy operations. EPA conducts inspections in all states, including those
states with their own RCRA programs. Authorized states will also have their o
inspection programs. Local authorities and local residents can also plav a role
in making sure that factlities comply with RCRA regulations.

How will EPA or the state ensure that incinerator operations meet the
requiremseats of the permit?

The principal goal of the RCRA compliance monitoring and enforcement program
is to ensure that the regulatory and statutory provisions of RCRA are mec.
facilicy fails to comply with all provisions of fits permit, the permitting
agency has at its disposal various enforcement mcasures, including
adminisctrative actions, civil actions, and criminal actions.

Administrative actions provide enforcement outside of the court system.
These actions may be informal, such as a phone call or letter notifving the
facilicy of a problem. Continued violation may necessitate a warning letzer
that specifies the acrion required and that describes enforcement measures zha:
will be caken if the action ls not taken by a specific dace.

Besides these informal actions, thy permitting agency can issue
adainistrative orders. These orders are legal documents that compnl the permi:
holder to take action !n accordance with the terms of the permit, as indicated
irn the administrative order. Administrative orders can assess penalties for
non-compliance and can suspend or revoke the permit (or interim status, {¢

applicable).

Civil actions are law suits chat are either settled by negotiation or cried
in court. The permitring agency may pursue & civil suit when administrative
orders are ignered or vhere dangers to human health and the environment are
significant (for exanple, if non-compliance results in a release of hazardous
waste). Civil suits can seek penalcies and suspension or revocation of the
permit or interim status. Criminal actions are pursued for the most serious
violations. Saection 3008 of RCRA {dentifies savan violations that carry
crieminal penalties. Penalties for six of the seven violations can include a
fine of up to $50,000 per day or a prisocn sentence of up to 5 years. The
seventh and most sarious offense could include a penalty of up to 5$250,000 or 15
years imprisonment. An example of a criminal violation is knowingly
transporting waste to a facility not covered by a pe»'t or by interim status.



What occurs during an inspection?

Tie zzin Purpose oI inv inspection ‘g to deterzirne wneche- the facil.ee
n§ in aczordance wish the terms 57 (s rermiz  an ingrectize Triisl

cpera
2

r3i35%5 7 :ne Zollowing Steps-

*  3ciore visiting che faciliz», the Inspector reviews the
facility's permit and octher agencyv records on the facilizw
to identifv any problems that may be encountered,

®* The inspector enters the facilicy, ldentifies himself or
herself, and describes the rature of the inspection. An
opering conference is held with the owner or operator to
describe che information and samples to be gathered

*  The facilizy s inspected. The inspection includes
examinacion of facility records, possible collection of
samples, and observation of che faciliey {ncluding che
incinerator and any other hazardous wvaste management
operations. The inspector will also observe all
associared activicies, such as unloading of wastes, lab:
work, and safety procedures. The inspector may use field
notebooks, checkliscts, and photograrhs ts document the
visic,

* The inspector holds a closing conference with the owner or
operator cto respond to questions about the inspection and
provide additional information.

¢ The inspector prepares a report summarizing the resvlcs of
the inspection, including the results of sampling,
Violations of the pernit are documented in the report
Inspections usually last between cna day and a weok.

If the facilicy 15 {n violation of the permit, enforcement actions may be
taken. Enforcement actions can range from informal actions to criminal judicial
Cases, depending on the saverity of the violation. The severity i{s determined
by the likelihood that the violation vill pose a threat to human health or the
environment. For example, somec recordkesping violations would be judged less
sevare than operating violazions that affect incinerator performance. The EPa
regionsl offices hava broad discretion in these matcers.

Why aren’t there govermmsnt inspectors at the facility ac all times, or at
least vhensver the incinarator is operating?

To date, EPA has not oxorcised its authority under RCRA to require that
facilicles accept a full-t’me inspector, or to raquire a faciliey to pay
expenses related to full-tims inspectors. Ocher gathods are used to ensure a
satisfaccory inspection progran. First, EPA’s current inspection program uses a
variety of techniques to provide adsquate monicoring of facilicy activicies
without maintaining a full-cime inspector at each facility. These techniques
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include periodic fnspec:zions .boch announced and unannounced), interiews with
facilizy personnel, and frequers contacts and cooperation with szate insteczors
Second, :he regulatory requirement chac operacing parameters be lirked -»
automatic waste feed shuct-off is meant to ensure cha: che operating condizior;
in the permit are zainzained a- all cimes. (See page 20 for an explarazisn o<
automazic wasze feed shuz-o0ff.) The incinerator control svstem mus: he cesizre:z
so that iI operating conditions vary from the allowable ranges, all wasze faed
to the unit is immediately cut off and che Incineracor shucs down irs
destruccion activicjes, Third, in authorized scaces, fncinerators are subiec:
to stace enforcement aucthority and inspections. Some states, as par:c of :neir
enforcement progranm, require that inspectors be present at hazardous was:e
@anagement faci{licies act all cimes. The use of full-time inspectors is a Tact:te:
of state law in auchorized sctaces, and {s not part of the RCRA federal progran

How often will the facility be inspectad by the permitting agency?

RCRA requires that all federal- or State-operated faci{licies be inspeczed a:
leasc annually and chac all other hazardous wastce generators and managemenc
facilicies be inspected at least once every 2 years. EPA has successfully
encouraged more frequent inspections. Inspections are scheduled by states and
EPA regional offices according to criteria chat ensure greacer attenthon to
facilities of greater concern. Inspections may also be conducted at any time
based on suspicion that a violation is occurring. Finally, facilities may be
chosen for an inspection when specific information is needed to support the
development of additional RCRA standards.

Is tho facility given notice before an inspection is made?

Normally, facilities are glven notice of an upcoming inspection. Advanced
varning does not diminish che effectivenass of the Inspection because the
primary purpose of a routine {nspection is to examine ongoing facility records.
These records are generally more revealing of ongoing practices than
observations of facilicy operations on a single day. 1In cases where a facilicy
has or {s believed to be violating the requirements of ics permit, unannounced
and more frequent inspections are mors common. The decision concerning notice
of an inspection ig genorally left to the discretion of the inspacting agency.

In terms of enforcement, will local euthoritios haos aﬁy ragpousibility for
ensuring that the facility opaerates safoly and in accordance with
regulaticza?

The permicting agoency cannot delegate its enforceme:t responsibilicies to
local authorities. Agencies at cthe local level, hovever, can play a significan:
role in monitoring facilicies vichin ctheir jurisdiction. To che extent that
local agenciet actively enforce local regulations (for example, fire and safecy
rules), are knowledgoable about RCPA requirements and asbout the activicies being
carried out ac the facilicy, these agencies can help ensure .that an individual
facilicy operates safely and cenaistently within the conditions of fts permic.
By sharing information with EPA or the appropriate state agency concerning
possible violations of requircaents or possible hazurds, local authoricies and
citizens help in the enforcement effore.



il

What should local residents do 1f they have coaplafnts about ;3 facilicy or
vish to I{nform someone of sosething they have observed?

“iTizens should conract shre r2gioral EPA office or zhe sta=¢ erw._corzenz;i.
48ENCY S0 cescrite anv problems they percelve (see Page <41, EPi'g or s=he
$tale’'s response tu ne compilaint will depend on che potential sever:zv of =n,
incider:z or condizion involved. This Tesponse could range frox an sn-size
Investization of che problem to a telephone inquiry to the facilizv. =3y
welccoes the active participation of citizens on Lssues involving hazardoys
waste. including forma)] and informal involvement in all aspects of permitzing
and the enforcement of permits. The public is encictled to review reporzs. da-a
and records maintained by EPA concerning a specific faciliey tncluding, for
exazple. inspection reports. Some limited types of information received froc
some facilities may be designated "Confidencial Business Information" anc wiil
no: be available for review In order to protect ctrade secrecs,
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CHAPTER 5

GENERAL STANDARDS FOR FACILITIES OPERATTNG
HAZARDOUS WASTE INCINERATCRS

SRl serziss S334832s The zan TRAT aprlv oo ill Jazili- .
ndT s 22372, and clszose ¢f vaszIes including facilisziag
vperas Nazardous was:e incinerazors ‘he szandards appear in Volume . ;.-
<3 oF =z0de_of Fadaral Regulacions ard wera developed 1o engura that tnase

facilizies are Properly designed, operated. and maintaipned. Thew inci.
provisions covering accidens prevercion, pianning and equipmenz Sor ame
“asie Iransporrazion, 4aste Ies:ting and storage. recorckeeping, personr
training, and insurance and closura fejuiramenss, dmorg octher togi:zs.
This chapzer also describes specific standards for tanks and {onzaire
Tank and conzainer standards are jncluded because these ~vpes of unizs ,r
common.v used in dassociation wizh incinerazors :than other cypes 'fo- exampia.
surface impoundmencs and waste piles; Facilicies operating other Ivpes of
hazardous wascte Management unitcs are subjecs to specific standards for zhesa
units. For laformation on these s:tandards. contac: the EPA tegional office fo-

/our area (see page 44),

The chapter Provides informazion on the following Copics:

¢ The czafe fransportacion of hazardous “aste to the
facilicy; ’

¢ Prevention of spills and leaks during storage;

® Requirements for handling incampatible, reactive, and
ignicable wastes;

* Management of treatment residues:

®* Routine inspections of the facility and training of
employees:

* Procedures and requirements thag protect the pubific and
facilicy personne] in the event of a spill or an emergency
&2 the fucilicy:

¢ Liabilfiey insurance;

* Protection from floods;

*  Measures required for the maintenance of security; and

®*  Procedures required vhen the facility ceases operations,
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TRANSPORTATION AND STORAGE OF VASTES

What reyulations ensure that hazardous wastes will be transported safely to
the {ociverator facility?

Transporrers of hazardous waste are regulated jointly by EPA under RCRA and
Ly the Deparctment of Transportation {DOT) under the Hazardous Materials
Transportation Acet (HMTA). Under HMTA, DOT has set standards for the
transportation and labeling of shipments of hazardous materials, including
hazardous waste. Those standards cover shipping containers ard labeling;
placarding of vehicles; design, construction, and maintenance of containers (for
example, tanks); and the use of shipping papers. Under the Motor Carrier Act,
DOT has developed additional standards for driver qualifications and training as
well as the design, construction, and main“enance of vehicles.

RCRA standards require that each hazardous waste transporter obtain an
{dentification numter before it can legally accept wastes for shipment (except
in certain emergancy situacicns). Transporters are required to take immediate
action to notify che Proper authorities if an accident causing a release of
hazardous wascte occurs, and are liable for the cost of cleaning up any spilils
that may occur. RCRA sctandards also require use of & special manifest form
(acceptable under HMTA scandards for shipping papers).

The RCRA manifest System allows tracking of {ndividual vaste shipments. The
generator fills out a manifest form that designates a final destination point
for the waste (for example, a specific incinerator facilicy). Each time the
shipament changes custody (generator to transporter, transporter t» incineracor
facilicy), the manifest is signed to-acknowledge ‘the transfer of custody and a
copy is retained by each party. When the -shipment reaches the designated
facility, the owner oxr operator of the facility musc:send a copy of the
completed manifest to the.generator. 1If the generator does not receive a copy
of the manifesc, the.generator must contact the ‘transporter and the designated
facilicy. 1If, afrer 45 days, the ‘generator stili does not receive the compleced
uanifest, the generator .aust contact .EPA. {;The manifest system allows EPA to
keep track of wastes chac.nrc-accldnnclllywsplllodrand helps to-prevent 1llegal
disposal practices, guch.as "midnight-dumnine »

~Will pra_

Ac any faciiicy wnere hazardous vaste is stored, there is & possibility of
leaks and spills. When vastes are stored or-transferred from one storage vessel
to another, ‘for example, sunll-apqun;ljof-leorizod'pollucancs Day be released.
These rolohiol sre roforzod.to.caqgugitiv‘;glllllons. !Theseenissions wilil
occur at all sites at vhich. hazardous.-wastes aro managed, -including incinerator
sites. To’enaure that problbns,dognpcqoccur;duxln;aQCotlgc!ot-vascos;“RCRA
regulations }gqulr(jthcc ;hc,ggciltsy«bg,daq:;ncd..cons:ruetid; operated, and

smaintained o nininizs. the -possibility oZ-releases:and:to pravent Gcc{dantal
releases fron ciﬁ?ing adverse health or environmental offects. Hazardous wastes
destined for incineration are typically stored in containers or tanks,
Containers are generally porcable and can be sealed to prevent the release of
vapors, duscs, or liquids. Common containers for storing hazardous waste
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{nclude hoppers and metal drums. Scandards for hazardous waste containers
Fequire thac containers be inspected weekly and chat the conzents be transferr.
from any container found in poor condition. Containers mus: be closed during
scorage and can only be opened when wastes are being samnled or transferred -o
or from the containers. Containers must be stored in areas with "secondarv
containment" (that {s, areas in which any leaks or spills wiil be safel~ hel6d
until they can be cleaned up).

Tanks are scationary struccures chat are designed, constructed., and
maintained as part of the facility. They may be installed above or below
ground. For each tank, the facility must obcain cerctificacion from a registere
professional engineer that the tank will wichstand expected physical and
chemical stresses. A corrosion expert must also certify that tanks wich
external portions in contactc with soil or water will withstand this concace
throughouc the period during which the tanks will be used. All tanks must be
equipped with a secondary containment aystem (a structure thac holds potencial
leaks or spills uncil they can be cleaned. up). These systems must be designed
so that leaks or failure of the tank or the secondary containment system {tself
are detecced within 24 hours. RCRA standards require daily inspections of

tanks.

HANDLING OF WASTES AT THE FACILITY

What happens to a shipment of waste from the time {t arrives at the
facility until the time it is fiocinexated?

Before a facility:may-traat or-accept a wvaste for managemsnt, it musc
perform a detailed cheaical :and physical analy.is to ensure that the waste may
be.managed under the conditions of its permit and to determine the proper method
of managing the.waste. - .These proceduras are fully described in the facilicy's
Waste Analysis Plan, which i{s a part of {ts permit application and which is
incorporated by refarence in the facility permit. Subsequent shipments of che
Same waste uust.be. sampled and exanined, ‘and-detailed. analyses performed if
there is any reason to .belisve :that .the waste’s characteristics have changad.

In any case, thoufnclllcyﬁcan»accopc~wnlc0l‘only if the vastes are allowed under
its permic condictions..! Othexwise, Lt 'must -vefuse to eccept the vaste and che
shipment zusc be returne to .the:generator. In the avernt that a vaste shipment
deviates either from the specifications of the accompanying manifest or from
characteristics.expeccs 'Sios-sarlier-analyses, -the facility must follow
Procedures specified in the Waste Analysis Plan for resolving the discrepancy.

Once &.:shipmenc.or:vaste has been accepted, it may be .stored at the facilicy
before .being incinerated. ;The period of time a wvaste {s stored before
incinnrn:tontvnrlen.furacallclconhnndlln;-vdgloys vaste types which must be
incinerated -separately may stors a“ﬁitclcUIdr{vllcg.unclltopoqgh has accurulated
to jusctify.a continuous:burn. -In‘scme cases, ‘vastes may be blended together or
.-Ereated (for :example, -unluzmvid):ptl.pg‘tg .}ncg.mp‘,cj.‘og_. yAny. stora e,
~Craatment,:«or blendingrofivascds Will<be fully addtesaed 1 che faciitey's
pernict,
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How does a facility kecp track of all the different types of wvastes {¢
receives so that incompatible, reactive, or ignitable wastes are handled
properly?

The facility's Wasce Analysis Plan must ensure that the facilicy will
perform any necessary analyses to determine which wastes are incompatible.
reactive, or ignitable. The plan also specifies the measures to be taken i¢
such wastes are idencif{ed, Mixing or other contact between incompatible wasre:
may produce heat or Pressure; fire or explosion: violent reaction; toxic dus:s.
mists, fumes, or 8ases; or flammable fumes or gages. RCRA standards prohibi-=
Storage or treatment of incompatible wastes in the same container or tank unless
the vastes are mixed according to a proven, safe procedure. If a waste is to be
placed into an empty tank which previously held an incompatible waste, the tank
aust firsc be cleaned, Incompatible wastes stored or treated near each other
must be placed in contafner areas or tanks having separate secondary containment
systems.

RCRA standards include explicit criteria for identifying {gnitable and
Feactive wastes. Ignitable wastas include liquid wastes with flash pointg less
than 140°F; non-liquid wastes that under standard pressure and temparature could
cause fires through friccion.,abaorpcion of moisture, or sSpontaneous chemical
changes; certain coopressed gases; .and oxidizers. Reactive wastess generally are
thosae that react violently; form potentially explosive mixtures; produce toxic
vipors, gases, or fumes {n the Presence ‘of water; or undergo detonation or
explosive reaction when .xposed to a strong iniciacing source.

Ignitable and reactive wastes must be :separated and kept away from sources
of {gnition or reaction during storage. . Wastes that are unstable at normal
temperatures may ba cooled during storage. 'Tanks and auxiliary piping systems
for the storage of water-reactive wagtesg are-designed to eliminate the
possibility of water being lncroduccd.nccldonC¢11y to che tanks. .Ignitable and
reactive wastes may bs handled only in-areas vhere szoking and open flames are
prohibiced. Containers with ignitable or .reactive wasta oust be located a
oinimum of 50 feet insidestho.tncilicy'a property line. 'For‘:hpks scoring these
wasces, the facility must follow the National Firs ‘Protection Agoncy's
"Flammable and Combustible Liquids Code” to dotarmine the ainiouws safe distance
from public ways, u::ucs..1;11.)'1‘.::o::‘acl..joil'u.n;‘propo::t:y.""““-“J

Sou are tvestment residues, -sucs--, ash ‘from'ths incineratce. managed?

All residues from hazardous waste -treatment -are considerad, by regulation,
to be hanardous. .Incineration byproduccl,:1nc1ud1n“ash’sna'gh&'vnsCovacors
from cocling or air pollution.control-davices; are therefore subject to the
roquirenancs.aovarnin; transporcation, treetaent, itorngo,'iﬁé?dilponul of
hazardous wastez. . Incinerator ash. {si:ganerclly. disposed -in 4°hazardous waste
landfill. Usstovaters are often diuposed chroughirheisdver sjten or discharged
to a river or stream. In these cases, the wagtewaters must bemanaged according
to Clean Water Act standards, as well as RCRA standards, before discharge.
Disposing of wastewaters in stresms and vivers raquires a Nationsl Pollution
Dischargs Elimination Systen (NPDZS) permit. These permits place restrictions
on the quantity of wastevaters raleased, the level of pollutants in the water,
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and other characteristics (such as temperature). To meet these requxremeﬁcs
the facility may treat its wastewaters before disposal. Disposal through the
sewer system may also require that the wastewaters be treated to meet Clean

Water Act standards.

RCRA standards allow for exemptions to the requirements that treatmen:
residues be managed as hazardous wastes. [f the owner or operator of the
facilicy can prove to EPA that the byprolucts are not hazardous, the owner or
operacor can obtain an exemption from these raquirements. This exemption,
called a deliscing, is issued by EPA on a case-by-case basis. Regardless s¢
vhecher the wascewacers are considered hazardous or not, if they are to be
disposed by release to a stream or river or through the sewer, the owner or
operator must comply with the Clean Water Act.

INSPECTIONS ARD TRAIFIKG
Hov will equipment mslfunctions or other problems be detected?

RCRA standards require that all monitoring equipmenc, safety and emargency
equipment, and operating and structural equipment which preven:s, detec:ts, or
responds to spills or releases be inspacted by the owner or operator.according
to a written schedule. The inspection frequency for each item depends upon its
expected rate of deterioration.and the probability of adverse effscts to nearby
residents or the environment should the fctem fail. The inspection schedule is
subnitted with Part B of the permit:applicazion and is incorporated by reference

into the permic.

Loading and unloading areas, and other arsas where spills may occur, must be
inspected daily when in usa. .Tank systems must be {nspected daily, while
container storage areas:uust be inspectad at least weaskly for leaking containers
and deterloration of containers and containment systems. The data from
monitoring and leak detection-equipmentinust be reviewed on a daily basis.
Deterioration or.malfunctions:must:ba remedied imediately if a hazard is
imminent or already exists. If .chere is-no:iominent hazard, ths situation must
be remedied on . .:chadule.that ensures:that:there is no‘harm to nearby residents

or to the envirci ..
9ill :employees b, .abls ;t>:recognixze (und ‘respond-quickly to problems?

RCRA standards require that facility.personnel -be-trained to perform their
jobs safely and to respond properly to both emergencies and more routine
prodleas. ..Employees must knov the .procedurss for emergency shutdown of
operations and.understand the operation of ‘the incinerator’s. nut:ouc!.c uaste
feed shut-cff system. - Theysamuet_ be :trained in 'the use of ‘alarm and
communications systems and .zrained .to :respond to fires ‘explosions, spills, and
leaks. . Parsonnel.must also bs.trained to inspect, 'ropait, md replace emergency

_And monicoring.equioment. .
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Employees must complete their training with!n six months of eaploymen: a-
the facility or assignment to a new position. Emplovees may not work
unsupervised until training is complete. all personnel must take annual review
courses  An outline of the training program and a description of how =he
program wi.. correspond to acrua) job tasks must be included with Parz 8 of ke
permic appiication and is included as a part of the facilicy permic.

SPILLS AND EMFRGENCIES
What {f leaks or spills occur that nobody noticex?

Areas where spills or leaks are likely to occur are frequently inspected
according to a set schedule, Thus, a spill, {f undetected at the time ic
occurs, wiil be detected soon after. Areas where wastes are transferred or
stored must have spill containment systeas. These systems facilitate clean up
and help prevent adverse consequences from spills. Detection of leaks can be
aided by automatic leak detection systems, and backed up by manual inspections.
Automatic leak detection equipment and spill containment systems are frequently
inspected to ensure their intagricy.

Whac if spills occur during .ths transfer of vastes from truck to tanks or
other astorage containers?

If spills occur, they must ba cleaned up as soon as possible. To contain
any spills that occur, loading and unloading araas must be designzd to collect
liquids and must have a base impervious to liquids. Largs stills collect in a
slump and may be cleaned up by pumping the waste into contairers. Small spills
can be picked up with an.absorbent.material dasigned specifically for use with
hazardous waste. The chances.of a spill are probably graatest whon wrstes are
transferred from one conca@no:-coganochor.'.Spills can be ‘prevented, however,
with a combination of strigt.procedures, training of -personnel, and good process
design, all of which are covered in the permic, Spill prevention procedures
include draining l1iquids.and bleeding Pressure .froa -connection lines before
wastes are transferred. - v

Every haxnzdousvunscq;incinnrncion £oeaansy wusc reguiariy-inspect and
maintain émergancy equlpaent, such-ns.£1roxcx:1n;uiahorl)andinprinklors, and
have adequate alerm systias, for nocifyin;.tactlity.pozaohhil?bfuiiargoncy
situations. All facilities are rpguiroducoahavasan:evacuncioh?plan. This plan
is part of the facilicy'’s Contingency Plan for responding to.smergency
sicuations. The Concipa-_psy,l’_l_m;u;c.:nquiuchpuc:unmrtfn of the permit
application and is incorporated by reference into tha.navmis

A copy of o reeguiny cian.mustT Dé.maintained at the facility and copies
must be discributed £0.all locel officials-wiho.may be 1volved in emergency
response. The plan must inforn police, fire dsparcaents, and emergency response
teans of the facility layoue; idancify ths characteristics of the hazardous
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wastes present; describe the hazards associated with the wastes and the
processes in use; indicate the probable location of employees during norma:
operations; and designate personnal evacuation routes from the facilicy. The
Plan musc designate one fire department as the primary authority in an emergency
for which such assistance is required. The plan also describes the aczions
faciliczy personnel will take in the event of an emergency.

The plan must contain the names, addresses, and phone numbers of faciiize
personnel qualified to act as "emergency coordinators.” Tha emergency
coordinator has the auchority to take any action necessary to carry out the
Contingency Plan and must be knowledgeable of the plan, all operations and
acctivities at che facility, the location and characteristics of all wastes, and
the location of all records within the facilicy., a designated emergency
coordinator must be at the facilicy or on call at all times,

What will happen if an emorgency occurs?

If a release, fire, or explosion occurs, the ezergency coordinator musc:

¢ Alert facilicy personnel;
¢ Notify local agencies if their help is neaded;

L Identify che character, amount, source, and extent of any
releases; and

® Assess possible hszards to human health and the
environment.

If the coordinator deterzines that a threat exists, che appropriate officilals
Bust be advised on whethar surrounding areas should be evacuated. Measures musc
be takon to ensure chat fire or explosion doey not racur, or sprsad to other
wastas. Afcer the snergency, released vastes and nuterials contaninated wich
released wastes must be recovered and stored for Proper trestment or disposal.

Bow will individuslg -or >the <ommmity be compensatad _for' Iy nagative
offects of acciderts at the facility?

RCRA regulationa raquire that-owrers or operators ba rirancially responsible
for both sudden and non-suddsn accidental occurrences due "to oputccions ac a
facility. All owners or oparators gust carry liabilicy coverags .to compansate
individuals for bocily injury or property éumage’ ‘Causad by sudden cccidental
occurrences. -.Owners or operators of facilities vith one “or ‘wore landfills,
surface {xpoundaenty,-or. land .treatment unics-must also have liabilicy covarage
-for non-sudden accidantal-areurvancas - : :

.-‘How will the facility:be-sacured from vandals or unauzovrized visitors?

The activa areas of :the facility:must be coqlctelx;gnc_leﬁd by a fence or
Some combination of -artificiai ‘and'natural birrfers that'restrices entry.
Entrance to the active, anclosed areas must be controlled and monitored at all

times.
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CLOSING THX FACILITY
What will happen to the site when the facility ceases operations?

=ten cthe facility or any single waste management unit at the facilizv ceauie
operations, the facility or unit will be "closed" in accordance with a plan zia
hes been approved by EPA. For a permitted facility, the closure plan is
submicted wicth Part B of the permit application and becomes a part of che
permit. For an interim status facility, the owner or operator submits a pian =
EPA before closure begins. EPA makes this plan available to the public for
comment. Following the comment period, EPA may decide to approve, modifv, or
disapprove the plan. For both interim status and permitted facilities, the pla
decails a set of actions and sets a timetable for closure. Foliowing the
complection of all plan activities, the owner or operator and an iudependen:z.
registered professional engineer must cercify that the facility has been
properly closed.

Closure involves all aspects of the facility's waste management operatiors
For a facility operating only storage and incineration sorvices, closure would
involve the removal and proper disposal elsewhare of any wastes or waste
residues. ‘It also would require decontamination or proper disposals elsevhere o
all struccures in which wastes were handled and any equipz=zent that came into
ccntact with wastes, sucin as blending and storage tanks and the incinerator
itself. Becauze incineration is a treatment rather than a 'disposal process,
closure of an incinerator would result in the removal of all hazardous wastes
froo the site, and continusd care measures would not be required. If there wer
spills or other types of contamination at the incinerator site that could no: kb
adequately removed at the time of release, long term clean up measures
(corrective acction) would ba required.

How does RCRA ensure. that.tha owner/operator has funds availsble for
closure?

RCPA regulations establish financial requiruments to ensure that funds are
availible to pay for closing a_facility. For closurs, owners or operetors must
prepacrs a written cost ‘sstizate for closing the facilicy. Thess estimates mus:
reflect the actual cost of corducting all the activities-outlinad in the
facilicy’s closure plan, end are sdjvsted.annually for inflaticn. The cost
escimate for closure i{s based on the point in.the:facility’stoperacing life whe:
closure would be tha most axpensiva. Folloving:preparation of the closure cost
estimcte,-tho owner or opérator must.demonstrate -to EPA the-ability to pay the
estinated.ssounts. “This is called Zinancial sssurance :for.clusure. 'RCRA
regulations describaes iev.'x"_cl_;l'o‘chwiau forsguaranceeing :financisl assurance
for closure activities, including .use of.a trust-fund, or.a lettor of credit,
.among others. ' l_\n;_écihanuu'.tiqutn annusl ,_Mjmmuhtar-:inﬂui:n c{:
-changes ‘in"cost estibdies.  1¢, fof.any,reasen, ithe-mmmes/oparator shou
‘-&clnzdiﬁuﬂﬁﬁitciaﬁa‘}&c? gﬁro&ﬁ! funds for closura, EPA would become one
of the facility's creditors to obtain thess funds.

\¥’
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CHAPTER 6
POTENTIAL RISKS OF HAZARDOUS WASTE INCINERATION

Hazardous waste incineration, like other induszrial operations, is no:
vichout risk. Some risks are associated with incineration itself:; others are
associated wich related operations, such as the transporcation and srorage of
the hazardous waste. RCRA requires EPA to examine risks chat could oe
associacted with activicies involving hazardous wastes and to develop standards
that protect human health and the environment. This chapter outlines the risks
associated with hazardous waste {ncineration and briefly describes the srandards
developed by EPA and other agenciss. Chapters 2 through 5 provide more detailed
information on the specific requirements of RCRA standards.

Do emissions from hazardous wasto incinerators cause health and
envirommental problema?

EPA believes thact a well-designed and properly-operated incinerator will not
cause health or environmsntal problems. Based on the best available information
concerning the risks of incineration, EPA has developed standards that place
strict limits on the quantitiss of pollutants in emissions from hazardous waste

incineracors.

Hazardous waste incinerator emissions contain smsall quantities of metals and
uncombusted organic compounds. The organic’ compounds consist of trace levels of
the organic compounds in the hazardous waste foed as well as products of
incomplete combustion (PICs), formed during' the combustion process. EPA
standards limit emissions of designated organic compounds in the waste (called
principle organic hazardous constituents, or POHCs) and particulate matter. To
ensure that emissions of-total residual organic compounds and matals are
ninimized co acceptable levels, EPA is developing regulations that would
strengthen the existing conctrols to directly regulate these .enissions. In the
interia until those regulations ars promulgated, permit writers can implemenc
the controls on a case-by-cese basis as necessary to protect human health and
the environment,

.-Bow are risks rrom Bazardous wasts incineration estimated?.

Potenrial_human:health risks can be measured using Tiok .assessment
tachniques. -,Rick asreassment uses established uethods to avaluate the
ralacionship betwsen:exposure to- toxic substinces and.’the’ subsequent occurrence
of disease. A.thorvugh risk assesssent considers not only possible risks from
day-to-day operation, :but-also 'risks caused by abnormal.operapion ("upsec”
couditions), :and.eccidents. Some risk assesaments involve, fairly siaple
ca.culations using conservative scresning valuss to determine; worst-case risks,
vhile ochers involve:coaplex-computer-mcdsls. TEPA has.developed.air .dispersion
podels,and health .effectsidata-for use in risk assqssminc, zoEFA 18 continuing to
#pdace this: information /and to*devdlop furcher gildinca in, the:area of risk
-assessnent. .

Risk assessment of hazardous waste incineration examinas two factors--the

\>*
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toxicity of cthe pollutants emitted from the incinerator. and the magnizude of
exposure of humans to these pollutancs, Toxicity is a measure of the type of
adverse effects a pollutant may cause in humans or other species. Exposure is
the estimated amount of human contact with the pollutant that occurs. A risk
assessment estimates the probability of adverse health effects occurring as a
resul: of human exposure to a pollutant with a specified toxicicy.

To measure the heal:zh risk from hazardous waste incinerator emissions.
several steps must be taken. The first step is to measure emissions or to
estimate them based on the incinerator's technical specifications (destruccion
and removal efficiency or DRE) and the types and quantities of waste to be
burned in the incinerator. To predicc the concencration of pollutants {n the
air, models can be used that account for dilution and dispersion of :zhe
pollutants as they move away from the incinerator. Baced on estimates of
pollutant concentrations at various locations, it is possible to determine che
maximum pollutant concentracion. Using conservacive assumpctions (for example,
lifetime exposure to the maximum pollutant concentration) and toxicological
dacta, health risks can then be idencified and quantified.

Do risk sassessmants ever undorestimata or ovarestimate risks?

Risk assessments always {nvolva assumptions and thus include some degree of
uncerctainty. These assumptions influance the outcome of the risk aseessment; |
tha assumptions are conservative, the risk assessment will tend to overestimate
cisks. Both conservative and nonconsservative assumptions are commonly used. A
example of a nonconservative .assumption is that synergism batveen compounds doe
not occur (cthat is, compounds do not .interact to cause risks greacer chan the
sum of the risks from eXposure to .each individual compound). Consarvativa
approaches often usad in risk assessment include basing risk estimates on
lifetime exposures at the point of maximum, ground level concentrations of
pollutants (essentiaily assuning that individuals are exposed to the maximum
conceatractions for 70 years) and using safety factors so that risk estimates
reflect risks to the most sensitive people; (that i3, the people most likely co
experience effects fron axposurd). On balance, EPA risk assessments are
conservative by design, and will tend to overestimate risks.

Vhat are-tha ;inkl ttnn.hn:axdoulu-uaca=1hcin-zation7

Ronsénlbldlfvorlc-calo estimates of health risks posed by matals and organ
compounds“in emissions for a parmitted hazardous.waste incinsrator range from

one chance 1%°100,000 to one chance .in 100,000,000..0f. contracting cancer over

lifecime. “these conservetiva estinates .assuns 70 years of continuous expusure
at the point where pollutant concentrations would be the highest.

To put the above figures into contexc, the .death ratc froa motor vehicle
aceidents in 1986 vas_19.6 per 100.000.populacion.'or,approzina:aly one chance
in 100 1ifezime risk.l For various regulatory purposes, BPA.has considered
scceptable ‘risk levels for hazardous vasce regulatory:prograzs to range froa a
Lifecize risk of one chance fn 10.000 ea orq, chaonce .{n 10,000,000. :Lyvels of

! The World Almansc and Bnok of Fects, 1988; Editor, Mack S. Hoffaman.


http:r-q%.ck%.in

42

acceptability vary depending on the nature of the risks involved and che :ipes
of activities associated with cthe risk.

Hov do EPA performance standards protect human health?

EPA sets performance standards to control the amount of pollutants which s
emi=zad from hazardous waste incineracors. EPA's principal measure of
performance is destruction and removal efficlency (see chapter 2 for a more
detailed discussion). A 99.99 percenc DRE means that one molecule of a chemica.
{s released to the air for every 10,000 molecules entering the incineracor.
These performance standards set liumits on the amount of pollutants allowed in
emissions, given the amount of waste which is burned. Only a very small
percentage of toxic substances originally contained in the waste can be released
{nto the air. EPA has done numerous studies which indicate that incinerators
meeting EPA’s performance standards pose no significant health hazaxds.

EPA’s current incinerator regulations also include performance standards
limiting the amount of particulate matter and hydrogen chloride emitcted. As
discussed above, EPA is in the process cf strengthening the current standards to
directly control emissions of total residual organic compounds and toxic metals.

Although EPA regulations do not requiro ownars or operators to perforn risk
assassuants, wmany companies develop risk assessmants in support ofsthelir permic
applications. Pormit writers have the authority to require more stringent risk-
based oparating ccnditions in the permit whan necessary to provide adequace
protection of human health and the environment, in addition to operating
conditions required to meet regulatory performance standards. Although EPA
balieves that hazardnus wasts incinerators maeting performance standards will
not cause health or erwvironmental problems, & permit writer may occasiomally
require additional.safaguards to provide axtra assurance that problems will noc

occur.,

What are the risks involved during the transportation of hazardous vaste to
the gite?

Activities involving the handling of hazazdous wastes alvays involve some
risk that wastes will be released to the ¢nvironmment. Thesec are the sane Cypes
of risks that are involved in the transportation.of chemicals to induscrial
plants. Hazards can.be:reduced-thzough proper planning, use,.and maintenance o:
equipaant,rand devolopmne=ote-ni£¢cyaorgagq§d_pxd,{:'gdg_:;ql..x Azmong the potential
hazazds :zxe. raledsesicaused by iccidents while “transporting the hazardous waste
to.and within: tho.:facilicy, -and ‘leaks and spills during .the .transfer of wasces
to and. from the wshicla.

EPA requirements for trensporters cover cmsrgency procedures and the use of
a special.form,:called e manifest, that allovs the tracking of individual wasce
shipments. . RCRA'standards-require transporters to take immediste action to
notify:che properssuthoritier 1f an accident causing a releass of hazardous
vaste occurs. -Transporters-are liable for the cost of cleaning up any spili
that may occur. .Transporters that fail to bandle~waste priperly are subject >
financial penaltias. In addition, RCRA standards requir:z.orocedures that
minimize the chance of leaks or spills occuring-during cransfer of wastes, and
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“hich ensure thae leaks and spills chac do occur are quickly and safely cleane=
uYp. Transporters of hazardous waste are also required to follow Deparcaern: 53
Transportacion (DOT) sctandards. (for more information on DOT standards see
Chapter 5.)

Vhat are the chances of a fire or explosion occurring?

Fires and explosions are always possible ar any industrial facilicy, suck 45
4 petroieun refinery, where ignicable, Pressurized, or reaccivae substances are
rresent. all incinerators require the use of fuel; {in addition, some of the
vasctes being treaced may be ignitable or reaccive. RCRA standards ensure Proper
handling, storage, and Incineration of such wascas so thac there {s very liz:le
chance of fire or explosion. For example, standards require {solating ignizicn
Sources from ignitable hazardous waste during Storage and prohibirt mixing
incompacible subscances, Incompatible wastes must be stored and treated

Separately so thac there i{s no Possibilicy of accidental mixing.

Department of Transporctacion regulacions outline Procedures for safe
Packaging, handling, and SCtorage of ignitable and reactive wastes chac are
transported. Applicants for a RCRA permit are also required to provida a
complete chemical analysis of vastes they propose to iacinerate, to use
" engineering controls to monitor operation, and co develop contingency plans and
insticute emergency response Procedures that ensure quick and approﬁtlace
Deasures in response to incidents ac che facilicy. Facilicies must provide the
local police and fire deparctments vith information on the types of waste thac
are handled. RCRA contingency Planning and exergency responsa Procedures are
discussed {pn greatsr detail in Chapter §.

Title III of the Superfund Anendments and Reauthecrization Ace (SARA) of 1985
established a regulatory progran enti:led the "Emergency Planning and Communi ty
Right-to-Know acc, » The Act requiras facilities to disclose information about
hazardous cheafzzls handled at the facilicy. This law also mandates the
formation of Stace Emergency Response Commissions and Local Emergency Planning
Committess. 7Thege EXoups are responsible for foruuln:ing emérgency response
Plans for cheaical aishaps.

Vhat Lf thers ia & bad atorm or flood at the facllity?

Storms, floods, or other natural disasters have the potential co danage any
structure or facility. In the case of hazardous wvagte incineracor facilictes,
RCRA regulations define standards ensuring containment of hazardous vastes in
the event of certain nacural disasters., A facility locaced in a 100-year
floodplain (an area that has a 1 percent or greater.chance of being flooded in
any given year) isg required to be designed, constructed, operatnd, and
zaincained to prevent release of hazardous waites should a flood occur. In
addicion, che facilicy paraic vill require Stormvater managesonc techniques to
ansure that any Stormvater that enters areas vhere vastss are handled s
collected, tested, and Creited as necesiarv hafa.. Yelag disposed.
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CONTACTS FOR FURTHER INFORMATION
ReRA/Superfund Hotline

Toll Free: (800) 424.934¢
In cthe Washington D.C. area: 382-3000

EPA Regional Offices

Region I Connecticut, Maine, EPA
Massachusetts, New John F. Kennedy Federal Bldg.
Hampshire, Rhode Island, Boston, MA 02203
Vermont (617) 573-9644
Region II New Jersey, New York, EPA
Puerto Rico, Virgin 26 Federal Plaza
Islands New York, NY 10278
(212) 264-8682
Region III Deliware, D.C., Maryland, EPA
Pennaylvania, Virginia, 841 Chestnut Street
West Virginia Philadeliphia, PA 19107
(215) 597-7940
Region IV Alabana, Florids, Georgia, EPA
Kentucky, Hicsissipp{, 345 Courtland Stroet, NE
North Carolina, South Atlanta, GA 30365
Carolina, Tennesses (404) 347-3433
Region v Illinois,. Indiana, EPA
Michigan, Minnesota, Ohio, 230 South Dearborn Sc.
Wisconsin 13th Floor - (HR-11)

Chicago, IL 60604
(312) 353.0398

Region VI Arkansas, Lou{sians, EPA
New Maxico, Oklahoma, First Internstional Building
"Texas 1201 Klm St.

-Dallas, TX 175270
(214) 655-678%

Missour{ 726 Ninnesora Ave.
~Kansas Cicy, KS 66101
(913) 236-2888

Region VI Iova, Kansas, Nebraska, EPA

Region VIIX Colorado, Montana, Morch .EPA
Dakots, South Dakots, One Denver Place - Suite 1300
Utah, Wyoaing 999 18th Screet
Denver, CO 80202-241)
(303) 293-1676



Region IX Arizona. California, EPA
Hawaii, Nevada, American 215 Fremont Se.
Samoa, Guap San Francisco, CA 94105

(413) 974-8025

Region X Alaska. Idaho, Oregon, EPA
washington 1200 Sixth ave.
Seactle, WA 98101
(206 442-1099
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GLOSSARY

Administrative order: an official. legallv enforceable order issued bv 24 =o
forze a facilitv's owner or operator to address potential threacs o fuzar
health and the environsent resulting from activities at the facilizy,
Administracive orders can be used to force a facilicy to comply wirh
specific regulations, to take corrective action, and to periorm monitoring
testing, and analysis,

Administrative record: All informarion gathered regarding an EPA ac:tion,
{ncluding public comments. EPA makes decisions based on the information
contained in the administrative record.

afterburner: The secondary combustion chamber of a totary kiln incinerazor.

air pollution control devices: Mechanisms or equipment which "clean"
emissions generated by an incinerator. These devices remove poilutants
(particulate macter, acid gases) that would ocherwise ba releafed to the

atmosphere.

automatic waste feed shut-off system: A device that automatically stops cthe
feeding of waste to an {ncinerator when it is not operating according to
conditions specified {n the fac{lity’'s permic. These operating conditions
(for example, temperature, carbon monox{de levels, waste-feed levels) are
constantly monitored for deviations from the allowable ranges specified irn
the permit,

baghouse filtration: an air pollution control method {n which emissions
containing tiny particles (particulate matter) are passed through a
filter. The filter is spscifically designed to capture and prevenc
release of particulate matter to the atmosphere.

Best Demonstrated Avallable Techmology (BDAT): As identified by EPA, the most
effective comnercially available means of treating specific types of
hazardous wastes. The BDAT for a particular vasce may change in the future
43 nev advances in treatmant tachnologies are made.

biological treatment: The use of microorganisms (for example, bacteria) to
consums and break down organic wastss. Liquids containing organic was: s
are often mixed with oxygen, promoting both the growth of the
microorganisms and their consuaption of organic materials.

chemical traatment: A broad category of hazardous waste treatnent processes
that use chenicals to resove dissolved inorganics or transforn vaste
cocponents to less toxic forms.

Coda of Fedaral Regulations (CFR): A series of documents that contain all
regulations developed and finalized by government agencies. RCRA
regulations are contained in Volume 40 of the Code of Federal Regulations.



68

combustion: The controlled burning of wastes. During combustion. hea: i3
used to chemically alter the organic compounds in the was:e Combuse:
converts most of the organic compounds into stable inarganic compounds
such as carbon dioxide and water.

combustion chamber: The actual compartment (chamber) where wastes are z-:--
~combusted) in an incinerator.

delisting: A process whereby a type of waste that is listed as hazardous
by EPA can be excluded from hazardous wasce regulation. 1If the genera
can demonstrate that a particular waste does not pose risks to human &
and the environment, che waste can be delisted.

destruction and removal efficiency (DRE): A percentage that represents the
number of molecules of a compound removed or destroyed in an incinerat
relative to the number of molecules of the compound wliich entered the
incinerator system. A DRE of 99.99 percent means that 9,999 molecules
compound are desctroyed for every 10,000 molecules that enter the
incinerator. A DRE of 99.99 is referred to as "four nines."

dibenzofurans: A group of highly toxic organic compounds for which RCRA
regulations set more stringent destruction and removal efficiencies
(99.9999, or "six nines") than the DRE required for most other organic
compounds (99.99, or "four nines").

dioxina: A group of highly toxic organic compounds that are often found in
herbicides. RCRA regulations requirs a higher destruction and removal
efficiency (99.9999) for dioxins than the DRE recuired for most other
organic compounds (99.99).

drafc permit: A preliminary permit drafted and published by EPA. The draf
pernit is subject to public review and comment before EPA takes final
action on a permit application.

electrostatic precipitators: Air pollution control devices that use
electrical charges to remove particulate matter from eplssion gases. T
process is sinilar to picking up metal filings or needles with a magne!

enforcemmt: Action that may be taken by EPA to ensure that an owner or
operator of a hazardous waste nsnagement facilicty is complying with
operazing conditions spacified in the facility's RCRA permit. EPA's
compliance monitoring and snforcement program includes inspections of
facilities and penaliies against violators.

Envirommental Impsct Statenent (BISj: A detailed report on the possible eff
that a pending structure or development will have on the environment.
EIS must be prepared by i government agancy wvhen a "major® federal acti
that will have "significant® environaental impacts i{s planned.

fact sheet: A document proparud by EPA to inform the public about the
perniteing process and EPA's tentative decision with regard to a
peruit application.



Federal Register: A documen: pudlished dailv dv the federal governmen-
centaining nocificaczion of Eovernment agency actions. The Federal! -
Zegister contains nozificacior of EPA ac:tions, including notificazion
¢l £2A decisione concerning permiz applicazions.

financial assurance for closure: Documentacion or proof chat an owrer or
OCerator of & facilizv is 2apadie of paving the projected cos:s ¢l closing
Ais or her fazilizy. RCRA regulacions require a hazardous waste Qanagemern-

facilizv owner or operator co provide financial assurance in the fom 25 4
tiust fund, leccer of credit. or similar financial Dechanism.

flash point: The lowesc Cemperacure at which che vapors above a vola:ile
substance ignite in ajir when exposed to flame.

fluidized bed incinerators: a type of incinerator which uses a bed of hot
sand or other granular material to transfer leat directly to waste,
resulcing in wascte destruction. Currencly, these incinerators are used
mainly for municipal sludge.

fugitive emissions: Releases of vaporized pollutants to the atmosphere that
occur act all sites act which hazardous waste is managed. Fugitive emissions
€an occur when vapors are vented from containers or vanks where hazardous
wastes are stored. Fugicive emissions can also be caused by spills
oceurring during the unloading of hazardous wastes from vehicles that
transport the waste, leaks through pipes and valves, and through operation
of faulty equipment.

hazardous wastes: Wastes exhibiting any of the following characteriscics:
ignitability, corrosivicy, reactivity, or EP-toxicicy (ylelding toxic
constituents in a leaching test). In addition, EPA has listed as hazardous
other wastes which do not necessarily exhibic these characteriscics.
Although the legal definition of hazardous waste {s vomplax, the term more
generally refers to any waste that EPA balieves could pose a threat to
human health and the environment if managed improperly. RCRA regulations
set strict controls on the anagesent of hazardous waste.

HSWA: Hazardous and Solid Waste Amendments of 1984. These amendments ro RCRA
greatly expanded the scope of hazardous waste regulation. In Hswa,
Congress directed EPA to take measures to furcher reduce the risks to human
health and the environaent caused by hazardous wastes,

Inert: Lacking ths abilicy to chemically react with other substances,

inorganic compounds: Compounds that either do not contain carbon or do not
concain hydrogen along with carbon, Inorganic compounds include metals,
salts, and varfous carbon oxides (carbon aottoxida, carbon dioxide). These
compounds do not combust in incinerators, although {ncinerators may
Eenerate inorganic coapounds.

interim status: 4 legal classificaticn vhich applies to hazardous wasce
incinorators or other hazardous vasce nanagement facilities that were under
construction or in operation by Noveaber 19, 1980, and can meet other
incerim scatus requirements. Interim status facilities nay operate without
4 pernic until EPA has nade a final decision on the pernit application.
EPA is required to approve or deny incinerator perait applications for

/
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liquid injection {ncinerator: a sommonly u.od incinarazor shat ca._s: .-
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mobile incinerator systems: Hazardous wasse incinerazors znmat :rin --
transported from one size zo anozher =o =traat hastardous waisstss
s/stems allow zenerators of nazardous wasce the flexinilize =f
hazardous waste on-site racher than transporting waszes > commer:iil
{ncinerarasr facilizies.

molten salt ceactor: A Zvpe of chermal :reaczmen: unic -ha- rapidly ez
waste in a heat-conduczing, fluid bath of carborace salc.

National Environmental Policy Act (NEPA): A federal scatuce -hac imposed =he
first requirements on federal agencies to consider the environmencal
effects that may result from agency actions. One provision of NEPA
requires the preparation of an Environmental Impact Statement by federal
agencies when "major" actions are taken.

Notice of Deficiency: a reply from EPA to a faci{licy owner or cperator
applying for a RCRA permit. The Notlce of Deficlency requests the
applicant to supply further information before a preliminary decision on
the permic application can be made.

Notice of Intent to Deny: Notification by EPA of i:ts preliminary decision :o
deny a pernmit application.

operating conditions: Conditions specified in a RCRA permit that dictacte how
an Llncinerator must operate as it burns different waste types. These
condicions are set by EPA on the expectation that {f the operating
condicions are met, the porformauce stardards will also be met. The cria
burn is used to identify operating conditions for which performance

standards are met,

organic compounds: Coﬁbounds,:hac contain cacbon, hydrogen, and often
oxyge«. 'Ocganlc compounds are combustible. and can therefore be destroved

in an i{ncineracor.

packed bed scrubber: An air pollution control device in which emissions pass
through alkaline water to neutralize.hydrogen chloride gas. The acidic
emissions are introduced to tho alkaline.water-in a 'cylinder containing
Packing matarials. The paciing .material provides additional surface area
where the neutralization of the acid gasican occur.

particulate matter: Material composed of tiny particles. For example, smoke
{s composed of gasez ani airborne particulate matter (soot)

PCBs: Polychlorinated biphenyls (PCBs) are highly toxic compounds. Incinera-

tion of PCBs is regulated under TSCA, rather than RCRA. Incinerators tha:
burn PCBs must achieve DREs of 99.9999.

e



51

Performance data: Informaticn collected during a zrial burn On Conmcensriticns
0l designated organic compounds and poilutan:ss ‘Particulace maz-er.

nvcrogen chloride' found in an ircinerator'y enissions. Analwsis ~<

periormance data mus: show that the incinerazor Teels RCRA perfeormar:e

stindards under -ne ‘Pfrating cordizions sha- 7l

AV specified in shs K
Termis

se

performance standards: Srecifi: TEZNlaTorY reguiramen-cs @stadilished zo Iz
-iTmITinZ Ine concense tlons of designated organic compounds.
iulite maTier  ges Avdrogen chloride i emissions froxm
TS, Permit arplicancs must show tha: :he incinerasor can
erformance standards under sge.ific operating concizions
in the 2CR4 Fermic.

Permit writer: The Ep: ‘or siate) staff member tesponsible for evaluacing
permi: azplication and for writing the permic for a facilicr, Althouzn sre
Fermit wricer does ro: make the final decision regarding approval cr Cerisl
of a permi: application. the permit writer performs evaluacicns of sha cazia
provided in zhe applicazion and makes recommendaticns about the permiz:
application to the decisionmaker.

PICs: Produccs of incomplete combustion (PICs) are organic compounds formed
when combustion occurs. These compounds are Benerated in very §mall
amounts and are sometimes toxic. PICs are heat-altered versions of the
original material fea into the incinerator. For example, charcoal is a PIC

from burning wood.

Plasma-arc reactors: A tvpe of incinerator which operates at extremely high
temperatures. This type of incinerator is effective for treacing highiv

Plate tower scrubber: A type of air pollution control device that uses
alkaline water zo neutralize hydrogen chloride 8as. The alkaline water
flovs in a thin layer down a series of metal plates. The gas is bubbled
through holes in the plates, thus allowihg nuutralization of the acid gas

to occur.

Principle organic hazardous constituants (POHCs): Specific hazardous compounds
monitored during an incinerator's tria] burrc. PNHCs are selecced based on
their high concentration in ‘the waste feed and their difficuley co burn
relacive to othar organic compounds contained in the waste. For each waste
feed, one or more POHCs mzy be designaced.

public coment poriod: a specified amount of time allowed for members of the
public to express ctheir views and concerns Fegarding an action by EPA. The
Put_ic comment period begins after EPA publishes a drafc permit or a Notice
of Inten: to Deny.

Public hearing: A formal gathering of EPA officlals and the public where the
vlevs and concerns of menbers of the public aras varbally .expressed
regarding an EPA action, EPA s required to consider the comments in ics
evaluation of che action being taken. 4 Public hearing must be hejd if a
memoer of the public requests a hearing during the public commen: period.

(’1\
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public notice: Nozificision b ZPA informing the pubiic o< AgenIv jiticoe; -
example. the issuanrce of a dralt permiz. For draf- Permizs. 293 - ;-
follow procedures zo ensure PIoper publli: notice, inmel. ing suzlizas.-
the notice ip rewspapers and droadecas: of she nosisg over Jizi: 3i.il-,

quench chamber:
ained dirvee

RCRA: ?Peasourcea cornservation ard Recovery acs of 1375,  am imancment 1y -
tirsz feceral solic wasse “2gislazion, zhe Soiid wisse Disposal ac: ¢
1353 0 RCRA. Zongress 2stablished inivial dirsczives anc guicslirs; -
P

o regulate hazardous wasras,

response to comments: A documenc that addresses all significant publ:ic
comments received bv EPA during the public comment period. The documer:
includes a summacy of each comment as well as EPA's response o each
commenct,

risk assessment: The use of established mechods to measure the risks posed by
an activicy such as hazardous waste incineration. Risk assessments
evaluate the relacionship between éxposure to toxic substances and =he
subsequent occurrence of health effects. '

totary kiln incinerator: a Cype of incinerator that includes a rotacing
combustion chamber. The consctanc rotaction of the combustion chamber
keeps wasce moving, allowing the wastes to vaporize (convert :to gas)
for easfer burning.

Secondary coambustion chamber: The comparcment or chamber immediacely
following the primary combuscion chamber. Organic compounds parcially
combusted in the primary chamber are furcher combusced in the secondarv
combuscion chamber.

sludge: A thick.'hoavj. mud-11ke @ixture of solids and liquids ofcen
resulting from the setrling of solids Fram a -1fmwia o -

slurry: A thin, Watery mixture ot solids and liquids. Slurries concain more
wvater than sludges and, as a result, slurries flow more ‘sasily.

'Pray tower scrubber: A device that uses alkaline vater'to neucralize
hydrogen chloride 8as. The alkszline water is injected in a spray of tiny
droplets i{nto a chamber whore the acid gas {s also {ntroduced,. The small
size of che droplets aids in the neutralizarion af rha-eae

upctcrt@lcql:qﬁ;u;;,thcypqVogotuogmalc:roncuonc::hit uses ‘ndderate
Yihpora:urii'(ﬁi?&'C) snd high prossures to enhance the ability of
water to break down largs organic molecules into smaller, less toxic
ones. Oxygen injected during this process combines with the simple

organic compounds to form carbon dioxide and water.
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Permitting
Hazardous Waste Incinerators

INTRGDUCTION

!ncineration reduces the
-2iume of hazardous w- te and
"t23hs Zown the chemical ron-
stituents of the waste 1nto
their lass 1oxic residues. A
seil-operated incinerator can
destroy hazsrdous waste safely,

The use o' incinerators to
3nage hazardous waste
Iy 10 increase i1n the near
future. This deveiopment re-
flects a growing understanding
30 the part of industry, regu-
latory agencies, and the public
thal incineration s safer than
1ts chief alternative
—disposal in land‘ilis—(or
many (ypes of hazurdous
wastes. {t also reflects
recent regulatory changes. In
the 1933 imendments to the Re-
suurce Conservation and Recov-
:ry Act «RCRA), for example,
Jongress placed stringent re-
iincuons on the tand dis-
as2l of untreated hazardous
vaste. These limitations are
o be phased 1n by 1959,

To ensure that hazardous
tasite incinerators are safe
nd effscuve, the Environ-
‘entai Protection Agency (EPA)
#d the states regulate th.em
+ requiring that they obtain

~ctmit L0 oper
oY process
' LF owner Of
Sino s striet,

Tubite involvi
*‘quiied and im
‘e peamitung process. EPA
as prepared this publication
) inform the public about the

13 hike-

i

process for permitling inciner-
ators, and to encourage public
participation,

USING INCINERATORS
TO TREAT HAZARDOUS
WASTE

[ncineration can effective-
ly treat many types of hazar-
dous wastes, such as dioxin
and organ:c solvents. In
addition, contaminated soil °*
from the cleanup of abandoned
hazardous waste sites can be
incinerated. So can gases,
liquids, solids, sludge. and
slurries containing hazardous
waste, Some types of incinera-
tors even allow for the re-
covery of energy and recycling
of chemical by-products. Incin-
eration reduces the volume of

waste that would require expen-

sive hazardous waste land disg-
posal. Therefore, a growing
number of companies favor
building new incinerators or
converting existing furnaces

to burn hazardous wastes.

For decades. industrial
incinerators have burned waste
products. More recently, hazar-
dous waste incineration tech-
niques have been refined so
that wastes are bumed more
effectively. Important condi-
tions for proper incineration
include high temperatures
(usually 1500-2500 degrees
Fahrenheit). enough time with-
in the incinerator, sufficient
Ooxygen, ard proper mixing of
the waste with oxygen.

Several kinds of incinera-~
tors are suitable for treating
hazardous wastes. The rotary
kiln incinerator—uged primari-
ly for bumning solids—and the
liquid injection incinerator
account for roughly 90 percent
of all incineration of hazar-
dous wastes in the United
States. Other designs include
the fluidized-bed incinerator,
the multiple hearth inciner-
ator. and co-incineration
methods.

PERFORMANCE
STANDARDS FOR
HAZARDQUS WASTE
INCINERATORS

An incinerator's perfor-
mance is measured by how com-
pletely it destroys hazardous
waste. Incinerators must demon-
strate they can meet several
performance standards to be
approved to operate. No incin-
erator can burn 100 percent of
the waste fed to it. Howsver,
the EPA performance standards
require an incinerator to des-
troy or remove 99.99 percent of
the organic hazardous con-
stituents, This percentage is
called the destruction and
removal efficiency (DRE). For
dioxins and PCBs, the required
DRE is 99.9999 percent. A DRE
of 99.99 percent means that one
molecule of the hazardous con-
stituents out of every ten
thousand molecules ia not
burned or removed and is vented
from the facility through its

The Congress, in an effort to address
solid waste problem, enacted the Resourc
and Solid Vaste Amendments of 1984 gre
o managde thegse wastes.
& redulations and programs to reduce, recycle,
and require corrective action for releases of hagardous waste into the
ste. through ite publications, aims to foster public under-
ement in helping to managde the national waste crisis.

ideacy’'s 1EPA) authority

As a result, EPA is promotin

restrict land disposal;

environment. EPA'3.0ffice of Solid Wa
standing and encouragde citizen involv

the nation's growing concern about its hazxardous and
e Conservation and Recovery Act (RCRA). The Hazardous
atly expanded RCRA and the Environmental Protection

and treat wastes;




smoke stack. A DRE of 99.9999 l(l) how trial bum dats

percent means that one molecule
ut of every million is nout
festroyad. Other performance
.tarndards require (hal gasecus

cer gea Jhlorite he reduced Lv !

M) percent, 2 9§ pounds per
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current feifcrmance stan-

irds 20 wdt explicitiy address
~ussions of metals or products
{ :ncompiete combustion

?!Cs). The burning of some
‘astes may release small quan-
ties of metals through the
moke stacks. These metals
sually adhere to particulate
atter. Therefore, restrictions

n particulate matter emissions
elp prevent emissions of

etals in quantities that may
3se a threat to public heallh

* the environment.

Prcducts of incomplete com-
istion (PICs) ar= products
at are not totally desuoyed
'+ incineration. P!Cs oc:zur in
Iy cornbustion process—auch as
automobile engines, boilers,
rbeques, woodstoves—when
ime organics are only partial-
desuoyed or when new com-
unds are foimed. PICs are
esenl '1n very small quanti-
s and arz predominantly
n-tokic emission3. According
current EPA data, PICS do
t present an unacceptable
K.

An incinerator must demon-
‘ate compliance with perfor-
nce standards ducing a per-
mance tsst called a trial
m. The conditions wuader
ich the incin
ring the trial
:luded in the #
sure continued:

1E TRIAL BURN

Before conducting a trisl
'n, the incinerator operator
1ally develops a trial bum
n. The trial bum plan
,cribes (1) the content of

waste to be fed into the
inerator (waste feed); (2)
rrating conditions to be
ted under the most adverse
istions: (3) monitoring and

wpling tests to be conducted:

will be

| snalyzed; and (5! how sampling

resuils are 0 bhe verified and

, feported.
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A TYPICAL
ROTARY KILN INCINERATOR

From the list of chemicalyg
making up the waste feed, the
applicant proposes several of
the mast difficult zompounds to
burn. The selected compounds
are referred to as the Frinci-
pal Organic Hazardous Consti-

Lallal P 1

ions

, THE PERMITTING PROCES

| Under RCRA, the Federal ROV
| “rament and many state guvern-
jments are authorized (o oversen
; 18zardous waste facilitiea.
.Fegqulations issued under RCRA
+in 1380 enable Federal and
Nate anvernments to better

T .irii the wreatrnent, $(Ova e,
cd iapesal of Nasardni s
vastes, In addition, t(Ne reGula-
SCL UP @ process fir i15sy -
‘N sthict operating permits (o

ttacthities that properly manage
: such ‘wastes and for closing
| those that fail 10 do 80,

A pemit specifies the con-
ditions under which the facili-
ty can operate. These condi-
tions include, for example, the
allowable range for incinerator
temperatures, the types of
waste which may be bumed in
the incinerator, and provisions
for automatic shutddwn if per-
mit conditions are violated,
Adequate security procedures,
facility inspections, personnel
training, contingency planning
for emergencies, use of the

tuents, or POHCs. POHCs are
selected becsuse if they are
destroyed to the required DRE
of 99.99 percent, the destruc-
tion of more easily burned
compounds will be aven more
complete. Sometimes a more
easily bumed but highly toxic
compound is also selected as
one of the POHC compounds. This
is to make sure that such a
toxic component is destroyed
during incineration.

During the trial bum, the
owner and operator, with EPA or
state oversight, muat measure
emissions from the incinsrator
for POHC compounds, portizulate
matter, and hydrogen chloride.
Using thoso measurements, EPA
can then determine whether the
incinerator meeta the perfor-
mance standards.

The ianformation that is
gathered during the trial bum,
confirming that the facility
can meet the DRE under epaci-
fied conditions, is used to set
the final permit conditions.

The facility must then maintain
these epecified operating condi-
tions at all times when burning
hazardous waaste. When operating
conditions deviate {rom thosae

in the pemit, the waste feed
must be autoraatically rtopped.

RCRA manifest waste~tracking
iystem, and accurate record-
keeping must also be ensured.
Moreover, owners and operators
must describe plans for secure-~
ly closing the facility at the
end of its useful life.

Existing Facilities

Facilities that aiready
exigted when the regulations
took effect oparate under
“interim status.” Interim
statuc allows a facility to
continue operating under e aset
of specific standarde until a
final pemit dscision is made,
Existing incinerators with
interim status must follow the
stringent permitting process
outlined on these pages.

The EPA and etate agencies
oversee operations at facili-
ties that have intarim etatus.
By 1989, EPA must iseus or den
finsl permits to incinerator
facilities having interim
status. About 150 of thezo are
awsiting permit decisions. The
majority of these facilities
aro located near the chemical
plants or manufacturing sites
where weste is generated.




PERMIT PROCESS STEPS

F.r Existinrg Incinerators with
Tenm Stawus

Trunit Pert A, Aenlicant
Toev'es Jerzral infoemation,
a3 e ~ime vad Incation

“ S dnrer,
Tamcad,

tasty oy
R SRR bk R 'S5 LS
R B I I

-

Vome T
tes ii:p ts required

cliTost L.y,
. ' LaCireratars
Taorro A aa 1750,

T
t - - .
ARV Y

iebmittay

2. Submit Part B. Applicant
srovides detailed information
specific to the individual
facility. This information
enables EPA to evaluate Lhe
proposed design and operation
of an incinerator. Completion
of a Part B application is long
and complex. [t also includes a
‘rial burmn plan and/or trial
Surn data or data from a simi-
lar incinerator. (The following
steps reflect when a trial bumn
plan is submitted with the
application.)

3. Review of application.

ZPA reviews application and
sral bum plan. Trial burn

Jlan is evaluated to see if it
vould adeguately test the per-
‘ormance of the unit. During
his period EPA may ask for
nore information. EPA or the
itate approves the wrial bum
lan.

‘s Trial burn. Applicant con-
ucts the wial burn with EPA
r state staff in attendance.

. Trial burn anslyeis and
sview, Applicant
nd information oa
ir's performance
urn. EPA reviows
nd may request a
‘'om applicant.

onsl data

'« Preparation of draft permit.
{ the trial burn demonstrates
hat the incinerator meets per-
Ormsnce standards, EPA pre-
ares a draft permit. Pemmit
ncludes operating conditions
Ased on the data gathered dur-
g the trial burn. If it ap-
ears that a facility is unable
> meet statutory or regulatory
tandards, a "Notice of !ntent
> Deny" ig prepared. Either

7. Public comment on draft per-

wey, acceptance or denial of
the permit, a8 4S-day publi~
¢ motent pert2d must Se eld

174t 2P\ <clicurs, revisws,

+~d :23pcads to public c¢om-
5, Tunlic eomment period 3

o taagt 33 days. A ~ublin
Tt vl 3080 S oaeld o f
RTINS

9. Jz2rmit determination.

Joasl pimait 1s issued or de-
r..ed -depending on public com-
rrent and the facility's ability
{0 meet RCRA regulauons. Firal
permit descrides operating con-
ditions for the facility, and

s effective for up to ten years,
If dented a permit, a facility
must comply with closure/post
closure requirementa.

| New Facilities

For new facilities, a RCRA
permit application and trial
burn plan must be approved and
proposed for public comment. If
a complete EPA and state review
shows that the proposed inciner-
stor design and trial burn plan
are acceptable, and public com-
n.ents are addressed, a four-
phase permit will be issued.
This permit establishes the
conditions to be met by the
facility following ita constuuc-
tion. Each phase of the pemit
specifies operating conditions
for that portion of the incin-
erator’s operatioan.

PERMIT PROCESS STEPS

For New Pacilities

1. Submit Parts A and B,
Applicant includes a trial bumn
vlaa with the permit spplication.

2. Review of application. EPA
performs technical review of
the incinsrator's design to
determine if the incinerator ie
likely to meet the performance
standards.

3. Preparation of draft permit.
EPA prepares a draft pemit
that inzludes a trial bum plan
and facility design spocifica-
tions. It also includes oparat-
ing conditione under which the
facility is expected to meet
the performance atandarda.

4, Publie comment on droft

_porn?lt. EPA publishes for
. Fublic comment the d:aft permit

;and trial burn plan,

The public
164 in at least 45
'f requested, a public

cCmment pe:r
Jays,

- hearing is he'd.

S. Four-phasna permit. After
IPA review and puclic 2omee:nr,
fCur-thate semei. 3 iszed

LTt errbetauon s lueniag,
~Mt ~3Suld establish (pe crna-

==

"d:uons (0 be niet by the facyi-

1y following 1ts coastruction.

6. Start-up/Shake-down period
(Phase One). This phase
allows limited buming of
wastes t0 help stabilize the
new facility's operations.

7. Tiial burn (Phage Two).
Emissions and operating condi-
tions are monitored to deter-
mine if performance 8tandards
are met. This period usualiy
lasts two weeks or less.

8. Post-trial bura (Phase
Three). In this phase, the
incinerator may operate under
specified limits for several
months, while trisl burn re-
sults are reviewed.

9. Plnal operating condltions
(Phase Pour). If the incinera-
tor meets the parformances sian-
dards during the trial bum,
the incinerator ia allowed to
operate under ths final
operating conditions in the
permit. Some modifications to
theso conditions may bde
necessary based on the trial
bum results. If the incinera-
tor does not paea the trial
bum, the permit may be modi-
fied to allow an additional
trial bum. A major modifica-
tion of the permit, such as a
second trial bum, would
require a new public comment
period.

PUBLIC INVOLVEMENT
IN THE PERMIT PROCESS

Community involvement in
the permit procees ia strongly
encouraged. Procedures to
ensure public iavolvement vary
from state to state and often
overlan with EPA efforts,
Whether or not EPA or a state



decides to issue or deny a
pemit, a public notice will
8ppear in two [(ccal news papers
and at least a 45-day comment
period will be held. Informa- -
tion about the permit, usually
‘n a newsletter or fact sheet,
will te provided to interested
¢ommunity members. Additional
information and a copy of the
draft sermit will he available
frum EPA or the state,

If anyone submits a written
requ=st for one during the com-
ment period, EPA will hold a
public hearing. Any testimony
provided at the hearing would
beacome part of a formal record.
In addition, EPA may hold infor-
mal meetings with community
members to hear their views and
respond to questions.

During the comment period.
written comwments and questions
may also be submitied to EPA.
All concerns must be considered
before a fina! decision on a
permit 18 made. Moreover, EPA
must prepare "Response to Com-
ments” within 60 days after the
close of the comment period.
This document responds to major
comments and explains what, if
any. provisions of the draft
permit have been changed.

The public comment period
tnsures that EPA fully ~onsi-
iers the public’s concems
‘egarding the effects of a
‘acility on human health,
tafety, and the environment.

‘\nd technical or factual com-
nents from the public can
nfluence the provisions and

safeguards of the final pemmit
or cause 8 permit to be denied.
Citizens often offer useful
information to EPA about the
applicant or the facility aite.
Practical information contriby-
ted by the public about the
impact of the permit on communi-
ty services can be invaluable,
as well. For example, is the
applicant's contingency plan
feasible given the capabiiities
of the lucal fire deparument?
For new facilities, the pub-
lic comment period occurs prior
to construction. Public com-
ments may Le directed toward
important decisions-~-for in-
stance, the design specifica-
tions, selection of the POHCs,

trucking

waste feed components. contin- one.

For more information on ¢
incinerators contasct:

T3il free AZRA/Seoer fund Hot

2all $982-3500.

X tontast £°A Reg3isral Sffices:

2e710n |

«FX Feceral Butlaing
Jastan, MA 02203
1617) $73-9644

Feqion 11

26 Faderol Plaza
Sew York, NY 10279
12'2) 264-9602

egton 111

841 Ohestrut Bullaing
?hlodelpnia, PA 19107
(213) 597-7340

Reglon IV

3AS Courtlond Street, N.E.

Atlont, GA 30345
(A0A) 347-3433

Region v

230 S, Deartorn St-est
15th Floor (WR-11)
Chicago. It A0604
(312) 353-0398

Qegton vl

First Internationai 8leg.

1201 £lm Street
Dallas, M 75270
(214) 655-5"a8

Region vi]

728 Minnesota Avenue
Kansos City, XS 65101
(913) 238-2988

he permitting of hazardous waste

gency plaaning, site tecurity,
routes, and the neeq
for noise controls. For
existing facilities, already
operational, community memberg
‘nay wigsh to comment on trial
bum results, monitoring and
operating procedures, site
Security, noise ccntrol, and
trucking routes.

For both existing and new
facilities, EPA conducts public
involvement efforte to keep com.
muaity members informed and to
respond to public inquiries
during the lengthy permit re-
view process. Again, public
involvement is encouraged,
Solving the nation’'s hazardous
waste problem is up to every-

1ne: 800-624-3%45 ar, 1n the Washington, °0.C. aree,

Region VIII

999 10th Street

One Oenver P1., Suite '3
Jerver, (0 80292-2413
(303) 293-167¢

Reglon X

213 Fremont Street

Son Frencisco, CA 94105
(815) 974-9020

Region X

1200 Sixth Averwe
Seattle, tUA 90101
(206) &A2-1099
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I¢ ia believed that emissions from full-scals incinerators
can often be rolated to poor microscale mixhu.ol waite
end o To davelop a sclentifically defensible ranki

of wasts incinerability, the tamperatures
for 89% decomposition for ¢ series of organic compounds
wers evaluated under constant conditions of elementa]
waate mixture composition (C:H:Cl molar ratioe of 3:3:1),
fuel/oxygen equivalence ratio ($ = 3.0), and gas-phase
residence time (t, = 2.0g), Theoretically conalstent data
were oblained for 68 com nds. A thermochemical re-
actlon kinetic analysis in icated thet the ranking can be
applied to waste/oxygen equivalence ratios greater than

1.0 and H/C) ratios greater than 1.0, This result suggests
that devistions from the ranking may oocus under thermal
quenching and/or high waste ine failure mudes. Pilot-

and full-scale evaluations of the laboratory-based ranking
are currently being conducted,

introduction

Controlled, high-temperature Incineration, in spite of
the associated high cosls, is & viabls organic waste re-
duction technology (I). The curtent performance re-
quirement states that principal organic hatardous con-
stituents (POHCy) designated in each waste must be de-
stroyed and/or removed to an efficiency of 99.99%. The
complexity of harardous orgenic waste streams often
makes correct POHC solection and demonstration of
99.89% destruction and removal efliclency (DRE) & non-
trivial task.

To aid the process of POHC selection, the U.S. EPA has
limited the number of hazardous organic compounds to
thoee listed in Appendix VIII of 40 CFR Part 261.3 and
ranked these substances by their heat of combustion per
unit mase (AH,/g) (3). This scale is based on the premiss
that the lower the heat of combustion, the more difflcult
the compound is to incinerate. The heat of combustion
approach has undergone considerable policy debato and
received criticlsm on theoretical grounds from tho scientific
community (3-6). Results of laboratory- and full-scale
studies have indicated that this ranking is not consiatant
with the relative gas-phase thermal stability of numerous
POHCs (6-9).

Calculations and experimental observations have shown
that the smissions of undestroyed, residual POHCs are
kinstically, not thermodynamically controlled, (i.0., ther-
modynamic equilibrium calculations predict emiscion rates
3-10 orders of magnitude less than observed) (3, 10-19),
Thus, under the assumption that heterogeneous resctions
are insignificant and mase transport is not rate-limiting,
POHC destruction in incineratora s controlled by gas-
phase chemical kinetic factors Including temperature, re-
sction atmosphere, and residence tirna, A numerical model
encompassing the exact time, temperature, and reaction
atmosphere bistory of all molecules In an incinerator ia
Decessary to determine abaslute POHC destruction effl-

'Univenity of Deyton Hessarch lnstitute.
'US Environmenta) Prow_uoa Agancy.
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¢iency (DE). Dt‘t:iled chomleal Linotic mud:ls of the
thermal degradation of & fow simple chlorinated hydro-
carbons (e.q., chieromethane, dichloromethans, trichloro-
ethylene) are under development by several researchers
(14-17). Computer codes modeling incnerator conditions
are also under dovelopment (18). Nonetheless, a suffi-
ciortly detailed undonundlng of this complex chemica,
und physical progess {s not curreully pomible. Howevor,
lesa information i-sulred to estimate (he relatjve DE
(viz., Incinerabili ¥y ranking) of potential POHCa.

flame zona of an ineinerator are destroyed and o:'l,; the
amall fraction thet doe not pass through this 20ne may
be emitted from the lacility (19, 20). u#m’oua transient
*failure modes® Ay cause & small fraction of POHCs to
clrcumvent the flpme zone (5, 20). Oncein the postflume
2one, therma) degompoaition kinetics control the rate of
POHC destructt Evon vrith the simplifiad hypothesis
that postflamne drjnnml decompasition controls the felative
emission rates of POHCs, there remain several complex,
interdependent kinetic variablos. The objective of this
study was to dovelop u self-consistent set of precisaly
controllable experimental conditions where POHC relative
incinerability could be expediently avaluated by win; a
baratory.scale thermal instrumentation aystem.

Our initial Necessary asiumption was that all POHCs
in a given waste stream sxperienced the same postflame
residence time, temperature, and regction stmosphera,
This re&uuod that miztures of POHCs nere volatilized at
nearly the same mts. Our own calculations (21) as well
s models and experiments from other laboeatorics (22, 23
have shown that vaporization times for gven very large
droplets (>500 xm) are still very short compared to the
lotal gas-phaee residence time in an incinerator. Thus, the
individual components of multicomponent droplets ex-
porience essentially Identical §as-phase residence times,
as initially pssumed. Clearly one cannot make this as.
sumption for POHCs injected at different points in an
incinerator (o.g., totary kiln and an afterburner),

The problem wpa thus reduced o one of developing a
sot of independent temperatures, residence times, and
reaction atmosphjres that coyld be used to effectively
predict relative POHC Incinerability for o range of oper-
ating conditions. K& has besn previously proposed that the

POHCa (4, 19). OQther residence times or tamperatures
may b2 used to develop such o ranking. However, labo-
ratory-scale flow reactor data \ave Indicated that although
absoluts POHC DBy are dspendent upon time and tom-
perature, relative DEs are Insensitive to thess parameters
19).

The concept of reaction atmosphere may be specifically
charscterised by tour parameters: total resctant concen-
tration, moleculay waste composition, elemental waste
cumpdaition, and waste/oxygen equivalency rutiv. Uider
ths partial equilibium hypothesis, it is assumed that the
concentrations of Bighly reactive species, eg., OH redicals

0013-030X/90/0924-03 14209 sa/n D 190N Amariran Mhasmicas 0



and H, O, and CI atous, achieve vquilibrium with each
other via fast bimolecular reactions even though the overall
system is not at chemical squilibrium (24). Sinve bimo-
lecular pathways involving these reactive specien along with
unimolecular reactions yovern Lhe rate of POHC decom-
pogition, only the ¢lemental composition of the waste feed
and waste/oxygen stoichiometry will criticclly affect
POHC DE. Laboratory studies have confirmed that ox-
ygen concentration and slemental composition are major
variables in determining relative incinerability (7, 9).

In principle, other reactive species including polyatomic
radicals (e.g., CH,) can also resct to destroy the feed ma.
terial These reactions have been proposed s’ moderately
high tamparawures in models of the degradation of aimple
hydrocarbons (25) and chlorohydrocarbons (15, 16).
Howaever, at higher tomperatures, the concentrations of
these “alternate® radicals are generally 1-2 orders of
magnitude smaller than OH, H, O, and I such that highly
improbable radical chain reactions in the long-chain limit
are required for appreciable contribution to waste de-
stiuction.

Calculations using available kinetjc data indicate that
the omissions from full-scale incinerators are several ordens
of magnitude higher than those calculated by using oxi-
dation kinetics and residence times and tempseraturss near
the taean values in the postflame zones of typical incin.
erators (5, 8, 12). This result suggrets that oxygen-depleted
pathways are responsible for most POHC emissions (8, 26,
27). Even though typical in¢neration facilities may be
operating under a nominally oxygen-rich staichiometry,
pour miring on the molecular level may rosult in the cre-
ation of oxygen-deficient pocketa. Consequently, it [s
believed that gas-phase thermal stability under oxygen-
starved reaction conditions may be an effective predictor
of relative POHC DE.

Experimental Approach
Quantitative decomposition of synthetic waste mixtures
was msasured with the Therma) Decumposition Unit-Gas
Chromatographle System. The thermal decomposition
unit consisted of a fused-silica tubular reactor in which a
gas stream exhibiting a laminar flow pattern was expoeed
to tamparatures as high as 1100 *C for mean residence
times of 2.0 5. Reactor design ensured that each molecule
experienced a square-wave thermal pulse with a very
parrow (48¢/t, = 0,00692), noar-Gausslan resldence time
distribution (26, 29). Heated fused silica tranafer knes (250
*C) cunnected the lnsertion chamber to the reactwr and
the reactor to the gas chromatographic analytical system,
The analytical function was performed by a Varfan Vista
4600 progruromed lemperature gu chromntognph In
conjunction with a CDS 401 computer data station.
For each multicompenent mixture, a constant elemental
waste feed compaaition of CyH,Cl was a priori selected on
the basis of estimated upper limit C:H:Cl molar ratios of
Ous wasts streams subjected to full-ucale incinera-
tion (~50 wt % CI). For a large majority of mixtures
tested, atom populations were balanced within £10% of
these constraiats. For each mixture, a constant experi-
montal conditiun of wusle/oxygen equivalence ratio (¢ =
3.0) and mean residence time (t, ® 20 s) was also & priori
selocted on the basis of statistically significant correlation
between laboratory-scale flow resctor and full-scale
emismions data under orygen-deficiont reaction conditions
(8)r (Fuel/oxygen equivalence ratio (®) was defined as
{moles of fuel /moles of /(moles of f\sel/moles of
Os)usar: €Oy H,0, HCL HFIHBY, . -2 NO were assumed
to be combustion end products as appropriata for a given
wasts mixturs composition (30. 3/).1 Calibration taste

ipch'uud that a tota! Org4nic mixture reactor coocentra.
tot of ~1000 ppm would ©hsure highly reproducible data
soqubsition within the conatraints of the previ
reaction atmosphere. This was also felt to be & remsonsble

varied from ~ 100 to ~900 PPm. Exposure temperaturs
was thus chosen as the eritical independant variable with
data gathered over a range of 300-1100 °C.

For the lurge msjonty o experiments, condensed-phase
samples were prepared by injecting specific amounts of
high purity (299% ) stock liquids and solids into & sma)]

ilicate vial. Liquid samples were then injected into

the insertion chamber with a small submicroliter syringe
at a nominal rate of ~0.01 sL/e. Flowing dry nitrogen
doped with 1000 + 10 pPPm oxygen was aa the carrier
gas for these experimerts, For expe:iments involving
highly volatile POHCs, ras-phars Ous ofganic mix.
tures wore prepared py Injecting spocific amounts of
high-purity (299%) stock liquids and gases into o I-L
bulb purged with room air, Gaseous samples wasc

then injected into the insertion chamber of the therma)
decomposition unit with opecial gas-tight ayringes gt a
nominal rate of ~1.5 ul./a. Flowing dry nitrogen (<] ppm

obtained by use of several different fuged silica capillary
columns, depending on the nature of the samples being
evalusted. Typically, tlleeau chromatography (GC) oven
was programmed from —60 to 250 *C at 20 *C/min. He.
lium was used aa the GC carrier gas and a hydrogen flame
fonization detector was used for solyte detection. Relative
retention time indexes wors used to monitor the destruc.
tion of a given POHC. PFor each mixture, an interna|
standard, normally benzens, toluene, or dichloromethane,
wwdwwmcﬂnmduyo{mhnwnmh,mw
for experiments where low POHC integrated responses
were measured.

Regarding data precision, day-to-day uncertainty in the
raw data (Integrated respoinse) was aenorally within +5%
for quantitation runs and for low levels of thermal de.
composition (<10%). For high levels of decomposition
(>80% ), uncertainties ranged from £10 to +20% Ther-
mocouple and flow meter calibrations indicated exposure
temperature and residence tims uncertainties of lesa than
1%.

Results -

Pigure 1 represents an example of the type of thermal
stability ranking data obtalned with this approach. The
relative stability of the ind{vidual components of a given
mixture was determined by the position of the thermal
decomposition profile plotted as fraction remaining (on a
logarithmic scale) vergus reactor tomperature. To quan.
titate the data, the individual components were ranked by
the temperature required far §9% percent destruction for
& mean residence time of R.0 a (Ty). Ranking by this
method aiiowed intercomparison of thermal stability re.
sults from different mixtupes.

During the course of this inves ation, 69 multicom-
ponent mixturss were exarsined. Table I Presents a liat
of 88 compounds for which exporimentally and theorgt;.
cally consistent data were obtained. For comparison,
AH, /g values for sach compound evaluated are also
presented In Table I. The lck of a relationship between
ormal stability and heat of
combustion Iy \y apparent. Several compounds were
revzamined in different migtures to detormine the ¢ffect
~ L. TS ¢ e .
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Tadle I. Thermal Stability axd Meas of Cembustien
Tndoneg for Expec'mentally Bvalaated PGHCs

PONHC Te M,/
hydrogem cyanide >1180 N/A®
bensens ~1180 10.04
naphthalyne 1078 9.8
scetonitrile 1060 .37
chicrubensens 5% .00
mbdnﬁhm M3 g.ﬁ'l
3-chosomap| 18 N
1.2-di'\lorobensene 979 167
L3 dicklomhansene 380 407
138 trieMorotsnzene ] 3.40
1,2,4-trichlorobensane 53 340
1,33,8 wirachlorobensene 938 261
chzlabnclhnh? beataze 250 128
1.2,4.9-tetzachlory 950 261
bramamathang 938 L7
cnhd.bnb.mm 538 208
uuehlonbomao 93 I.JO

usng 88 1004
tetrachlorosthene 890 L9
trichlorocthans 868 1.7¢
L 1-dichlorostbane %0 19
1,2-dichlorcaihene e 3.00
dichlarcmerhane 818 170
@othacrylonitsile 810 858

idino 788 15
Li-dichloropropens 780 34
1,2,2-trichloro-1,1,2- 80 N/A*

triftuorce“lane
diftuctodichlorornethans 178 023
Ketophenony 178 8.28
tichlocoflucromathane 778 a1l
sthyl cyanide T0 467
hezsschlorulutadiens 168 213
dimethy} ;hthalate 768 (%]}
acetyl chloride 188 mm
pcresad ' 18 a1
benzenethicl 728 84
isotutyl aleohol 718 7.63
crotonaldehyds 710 .73

i 690 N/A®
1,1,2.2-tetrachlorosthane [ ] 1.39
beruyl chioride 633 e.18
dibromocus thane 688 0.50
1.2-dichloroathang 430 3.00
1.4-di:zane 680 (X}
altrobingng 558 5.50
3-chloropropioaturiia 850 480
methy! ethyl .l';louo :‘5: &%
te e 0.
chlorodiffuccomethane 648 N/A®
heazach axang 648 112
dichloroflucromethane &40 N/As
penta 840 083
L.1.2-trichioevathane (~1) 1.9
trichlororsetiung 628 0.8
12,3 628 20
banxs) chloride 628 N/As
b?ﬂ-c::;ubyl) nthar ul: 138
L.1-dleX thane a 200
uibrcraomethane 588 0.13
Mazechiarumibane 5850 0.48
Zchlororitiyl vinyl ethee 563 5.19
1.1,1.2-etrechioroethane 5% 1.39
L1, 1-uithloroethane 548 1.90
beaschloropropene 508 0.70
butyl bensyl phthatate 415 N/A®
di-n-octyl phthalate 3% N/A*

N/A, heat of combustion data unavallabie for this compound.
—_—— e T et it

tively insenaitive to lr>go variationa In Individual
‘ponent concentration.

priorl, it is reasonable » expect that the kinetic be-
or of many of the comj..urds teated Is not flrst order
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Figwre 1, Thermal decomposition curves lor & three-componant
hazardous organic mixtre. Elemental £omposltion, Cy.

HyaClisOg0i # = 2.9: 1, = 20 5.

Table II. Effect of POHC Concontration on Ty

POHC concn, ppa T

acetonitrile 9 880
158 1000

acrylonitrile 210 950
ol 9%

benzene 488 ~1160
380 ~1180

bensyl chlorhle 663 690
310 680

43 600

chlorobenseds 1606 880
260 ysu

chloromethabe 160 Y50
418 980

1,3-dichloroheazeny 358 1000
890 560

L1-dieAloroethine 178 8450
438 860

1,2-dichloroethane 288 838
858 840

dichloromethane 780 s
580 810

840 810

278 816

93 800

mathy! ethyl ketooe 163 650
200 450

08 430

tetracklocostbhens 870 905
338 880

tetrachioromethane 60 870
100 848

335 &3

toluens 390 898
0 920

410 $00

838 890

/1) 200

trichloroetbone 168 850
410 843

Wichloaromstlwne 200 a3y
450 828

in parent concentpation. This may at first ceem to con-
tradict our expwritnental results, However, wa muat re-
member that each compound was studied in a multicom-
ponent mixture of constant total concwntcution and slo-
mentel compositian. Our results indicats that the invar.
iant composition of the high-temperature 1adical pool
derived from thesp mixtures controls the decomposition
of each compound. The complexity of pure compound
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decomposition kinetica is thus dumpened. This ia the same
result as one might expect in a full-4cale incinerator where
concantrations of POHC3 in the waste feed wary from <100
to ~10000 ppm.

The resulta of this experimvntal study and prior studies
reported in the literature in conjunction with thernio-
chemical reaction kinetic theory (32) have bean used to
develop an incInerability ranking (33) of 320 POHCs. The
incinerability ranking Is presonted in Appendix . The
subsequont paragraphs prasent a generalized evaluation
of the ranking.

The incinerability ranking mey be divided into three
stability families defined by the type of mechaniym that
generally dominates compound decomposition. The first
family, which includes the most stable 77 compounds on
the list, may be characterized by bimolecular decompo-
sition procesaes, which are belisved to dominate decorm-
position. Compounds in this class include hydrogen
cyanide, banzene, nuphtbalens, 2-chloronaphthalene,
shori-chain aliphatic nitriles, chiorinated ber.znes, mo-
nosubstituted halomethanes, chlorinated ethylenes, and
toluenes. Of the three stability families, thia group of
compounds is the most difficult to gspess theoretically due
to the lack of high-temparature b{molecular reaction rate
data and the multiplicity of reaction pathways. Emphasls
wes thus placed on accurate experimental measuroments
with 24 of the compounds in this class sxperimentally
evaluated.

For a large majority of these compounds, degradation
is likely dominated by H atom methathesis an Cl atom
diaplacement reactions. The relative stability of the hy-
drogen-containing chlornated ethylenes is conaistent with
H atom metathesis. Tetrachlorcet' ,tene, r, cannot
decompose by this pathway. Besides C-Cl bond flsslon,
Cl atom displacement by H atoms is the only available
route. Preliminary studies of the rates of displacement
versus metathesis for other organic compounds at 1000 °C
indicata the former to be somewhat slower (27). This is
consistant with the greater stability of C,Cl, s3 compared
to the other chlorincted othylense (see Table I). The
displacement mechanism has gnn further verified by the
identification of trichloroethylene as a major product in
the thermal decomposition of a multicomponent mixture
containing C.:Z1, (34). The chlorinated represent
another cle.s of stable POHCs that are believed to de-
composs largely by Cl displacement reactions under oxy-
gon-starved reaction conditions (27),

Hydrogen cyanide is of partlcular intarest dus to its
extreme stabllity. Abstraction of K by Cl would a pear
to be the dominant destruction mechaniam, dlhou;ﬁ still
very slow due to the etrength of the H-CN bond (128
keal/mol) (35). Re-formation of HCN is also highly
probabla duse to the extreme stability of the CN radical,
which can recombine with available H atoms. This re-
formation behavior was obsarved in laboratory experiments
above tamperatures of 1060 *C.

The seco..d famlly divialon, which includes compound
78 through compound 125, may be characterized by de-
composition dominated by mixed unimolecular and bi-
molecular processes. Compounds within thls class include
halogen-saturated chlorefluorocarbons {CFCs), cxygonated
compounds, chlorinated Yropyhnu. cresol, pyridine,
hexachlorobutadiens, ethyl cyanide, otc. T decompo-
sition of CFCa, hexachlorobutadiene, ar.; the oxygenated
compounds is conslatent with dominant unimolscular
mechanisms involving bond fleslon of concerted molecular
elimination. In addition to thets unimolocular Proceases,
" atom metathesis and Cl dianiacemant anntriturta ta the

decomposition of pyridite, creeol, chlorinated propylenes,
dimethyl phthalate, and peatyl ehloride. Seventeen of the
con:ipoundn in this class have been experimentally ¢valy-
ated.

The third family division, which Includes all compeunds
below compound 125, may be characterized b decompo-
sition dominatad by unimolecular processes. éompound.u
within this class include CFCa, halogenated alkanes, ni-
trobentenas, chlorinated tolusne derivatives, ketones, es-
ters, ethars, phthalates, stc. The decompasition of a-
chlorinated toluene derivatives, nitrobenzene, and tetra.
chloromethane are beligved to be dominated by bond
fission (56). Documented concerted molecular elimination
prooveses include four-center HCl and HBr elimination for
halogenated alkanes and hydrogen-containing CFCs, H,;0
sliminution for certain ethers, and six-center olimination
for long-chain alkylated phthalates (32). Twenty-five of
the compounds in this ¢lass have been experimontally
s aluated.

Discussion

The complexity of incineration and chemical reaction
kinetica mn&u it easentially impoasible for a single incin-
erability ranking to apply to every operating scenario. In
this section, a reaction Knetic analysis is conducted to
determing the effect of changes in reaction stmoaphers on
the ranking, l.e., to detarmine the range of conditions for
which the renking may be constdered sppropriate. For
epproximately 65% of the 320 compounds ranked, thermal
decorposition is postulated to occur by unimolecular
processes that are largely independent of reaction atmo-
sphare. (Our data were gonerated at atmospheric pressure
as is typleal of full-scale incinerators, Thus, possible
pressure-related “fallofl™ effects would not appear to be
the cause for any special ¢concarn.) The remainisg 35%,
which undergo bimolecular thermal decomposition pro-
cesses, wars targeted in this analysis,

Comparison to Theory, To develop a theoretical

decompauition curve, a kinetic expreasion similar

to that used by other researchers (3) incorporating all
known reaction pathways for chemical transformation of
the POHC was derived:

~In f, = tA; exp(-E,/RT) +
;‘RIXIAI oxp(~E;/RT) (1)

whoere /, s the fraction remaining, A, the preexponential
factor for unimolecuiar resction (1/s), A; the preexpo-
nential factor for bimoleculer reaction (cm?/molecule-s),
E; the activation energy for unimolecular reaction (csl/
mol), E; the activation energy for bimolecular reaction
(cal/mol), R(T) the um?)cmuu-dependont radical con-
centration (molecule/cm?), ), the chain length for radical
Jj, defined as number of POHC moleculrs destroyed divided
by the steady-state population of radical J. T the reection
tamperature (K), R the idea] gas constant (cal/mol-K), and
t the ges-phase residence Lime ().

In the ovaluation of eq 1, & major considerstion is the
estimation of the rrdical mncentration at elevated tem.
peratures. We are currently Invoking the partial equilib-
rium hypothesis (24, 30) (o estimats thess radical con-
csnteations. We justify this approach on the basis of
general agreemaent (factor pf 2) Ltwnn reactive species
concentrations from experimental flame measurements
and equillbrium calculations under fuel-rich conditions
(37-40). A similar regult iy sxpected in our reactor (and
Incinerators) due to the atmospherle presaure conditions,
which promota fast termo} re..ction, and fusl-rich

mabmima —1



Table 111, Kinatic Asalysis» Arrbeains Rate Parsmsetero

| A
(bond homolysls)

Ch 1.6 % 10'* exp[-77000/R T
cng, 2.8 X 10 axp(-T9400/ AT
CH,CI 28 x 10! oup|-82000/R T}
CH,CH, 8.0 x to!* e1p(-00800/ATY*

Gy . 20x 0" e2p(~118000/RT]*

Aot
(HC eliininetivn)
20 X 10" oxp[-04800/RT)* 1.0 X 100 e RT)A
7.1 x t10? up[-‘rm/Rg' 421x 10" o:glm; o

b, cm'/a.olecuise
H, Ci atom nbstretn)

k, cm!/mnisculee
(CH, displace.)

Rn"
83 x10" oxp[mlﬂq"
7.6 % 10°'%7% oxp[22/RT)* 20 x 10t* exp(~8122/H T}
2.0 % 10°* o2p|-§222/RTYH/
3.4 2 107107 g3 [-684/RTY
8.1 % 10°1 exp[ -7948/R T

‘High pressure Umit Arthenius parametars derived from traneftion-state theury (33). *High presaure limit Arrhenius arsmets;
(CHCH, — C(H,CH, + H) obtained from raf ¢8, “High praseurs limit Arshenius parametens aobtained from ref 46. ¢High nitun 1i
g m

Arrherius parumatars obtained from ref 42. ‘Arthenius parameters obtalned from ref 43, 1 Artheniug paramaters cbuain

{rom ref 4.

T Arrbenina parametats obtained frow ref 37, Y Aschenive coefMclents raflect C1 abstraction by H and H abatraction by H and Cl; equal 1a

cosfficients for all thres metathesis reactions have been smployed.

cients reflect H abstraction by H.
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Figure 2. Equilrium reaciive species concentrations at 1273 K ae
4 function of waste/9tygen equivalonce ratio. Organic mixtury olo-
monial composition, CyHCL

Subsoguent paragraphs demonstrate that this approach
dues sppear to adequataly predict reactive apeciea cun-
centratioas, resulting In agreement between experimental
and thearetical thermal decompooition curves fur cum-
pounds suspected of undergoing bimolecular thermal de-
composition.

Figure 2 preesnts equilibrium radical concentrations (az
1000 *C) 4 a function of waste/oxygen squivalence ratio
for an elemantal waste composition of C,H,Cl. Figure 3
dopicte equilibrium radical concentrations (at 1000 °C) as
a function of H/C) atomic ratlo for a waste/cuygen
equlvalence ratio of 3.0. The data (n Figure 2 indicate that
OH radicals and O and C} atoms are in biyhest cuncwn-
tration under oxygen-rizh (@ S 1.0) conditlons while H and
Cl slwms are In highest concentration under fuel-rich (e
> 1.0) conditions. For a fuel-rich stolchlometry (# = 3.0),
tho dsta in Figure 8 indicated that the Cl atom concen-
tration becazns equal to or greater than the H atom con-
centration for M /Cl atomic retics of <3.0. For larger H/Q
atomic ratios (up to H/Cl of 10.0), the H atom concen-
Lrution gradually increased while the Cl atom concentration
steadily decreased. On the basls of these equilibrium
calculations, under the conditions of this study, Cl atoms
uid H atoms were the reactive species In greatest con-
centration (typical concentrations ranged from 2 X 10 e
at 800 *C to 5 X 10" em™ gt 1100 *C).

Equation 1 was used o generste theoretical curves for
comparlson to eapurimental decompesition curves for flve
POHCs for which ganerally relisble kinetic data were
available. The thermal stabilities of thess compounds
ranged from mederassly fragile to very stable with kinetlc
pathways ranging frum unimolecular to mixed unimolec
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ular and bimolecular processes. These mods! compounds
included trichlorcenethane, dichloromethane, chloro-
methane, toluens, and benzene. Table 1T presents a
summary of the Arzhenius parametars used for the mode!
compounds [n this analysis. Tranaition-state theory (32)
and unimolecular calcu.:;ions (47) were employed
to provide reasonatile estimates of rate parameters where
sxporimental data wers unavailable.

‘I'be decomponition of trichloromethans (see Figure 4)
is largely unimolecular in nature. The dominant reaction
fs concerted three-center HCI elimination with Arthenius
rats parameters recently measured (¢2). C-Cl bond fimion
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Figwe 6. Experimental and theoratical thermal decompositon ourves
for chioromethane. Muure eiamental composiion, Cy HClyy: © =

is insignificant at these temperatures and H end Cl atom
methathesis is negligible due to the low H and Cl atom
concentrations. The excellant agreement between theory
and experiment at the 1% remalning level (within 5 *C)
indicated that a single unimalscular pathway adequataly
accountad for the thermal decomposition behavior of this
compound. The decomposition of dichloromethanas (sce
Figure 5) Is also lsrgely unimolecular in nature. The
dominant reactions are three-conter HCI elimnination and
C-Cl bond fiss’on. H and C! atom metathesis reactions
reprasanted minor contributions at higher temperatures
+(>800 *C). The good agreament between theory and ex-
periment at the 1% remaining level (within 10 *C) indi-
cated that inclusion of thess two unimolecuiar reaction
channels adequately accounted for the thermal decompo-
sition behavior of this compound.

‘The ramaining compounds, chloromethans, tolusne, and
berzene, decompuse largely through bimolecu'sr resction
pathways. For chloromethane and benzsnae (see Figures
6 and 8), H abetraction by Cl atoms makes the lirgeot
contribution, with H abatraction by H (and Cl abstraction
by H for C11,Cl) aleo elgi.\flcant. Por tcluens (sec Pigure
7, H atom metathesls by C] ctoms and CH, displacement
by H atoms dominate. For all thres compounds, the ex-
nerimantal murves indicatad raaction smmancing ot ~ 100

" e
LT TRV
Figure 7. Bxperimental and Bedretcal hermal docomposiion curves
%0r Whone. Mix 16 elemental CiHysCly i & = 3.4, M
18: 01amanial COMPOIRIOn Cy gy, § = 3.0. Mix 20: elemental
compusition, G ;HCl, & = 2.7: ¢, = 2.0,
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. : composition, CHy (CT & = 3.0. Mx
€3: zlomental composition, CHet & = 3.0 1, = 2.0

crde. However, for high levels of PCilC decomposition
(1-10% remaining), the experimental and theoretical
curves tond to converge with agreement at the 1% re.
maining levol within 10 and 80 *C for chloromethane and
toluene, respectively. For benzene, at the ~10% re-
malning level, the theoretial and experimental curves
intersocted, with the sxperimental data demonstratin
greater stabllity at higher teraperatures. Tho extaapola
discprepancy between thaory and experiment is estimatad
to be ~50 *C at the 1% remaining level. POHC re-for-
mat{on reactions excluded in the kinztic relation may be
responsible for the larger dbcrepancy observed for this
compound. The agresment between theory and experi-
ment was fairly good for chloromethane (AT < 50 *C for
levels of destruction greater than 10%). ‘This suggests that
H atom metathesis by CH, mdicals does not significently
offect the Ty of this compound under the conditions of
this study.

We belleve the stability of the atoms and diatomic
radicals at elevated Lempaeratures is the key to the success
of our aimple model. Potestlally reactive organic (e.g.,

c}'lh C’H. and lnorunlc (.-’., Cl0) radieals are not
stabl snough s 750~800 *C to significantly contribute
o the destruction of the wasts. eed, a kinetic sensi-

tivitv analvals of a chemleal kinatic mods) for fuel-rich



Table IV. ATy as a Punotion of Wasta Foed Cencentration
(Radical Concentrailon) for Pive Mede} Compenpds”

AlAs /R, CHClh “HCL CHCM, CHCI CpM,

11 102 <-1 <-] <-1 <1 -3
1.3 1.08 <1 <] <={ -2 -14
1.5 110 < <-1 -1 3 ~23
20 120 <« <= ~1 £ ~48
0 Le <-1 <-] -8 -13 -88

“In this analysis, we have essuinsd that the additiona) redical
¢oncentraiion (R/Ry) abstracts & H atvm from the model com-
pound et the same rate as a Cl atom. The relationahip bet: sen
waste foed coocentration (A/Ay) and radical concaniretion was
dotarmined from & serles of eyullibrium calculations for nominal
incinerability miatures at 1000 *C.

surption abova 750 *C while H nietathesly by OC! gnd
C,Cl, are significant deatruction pathwayy ut lower tom-
peratures (15).

Effect of Varying Waste Feed Rate and Radlcal
Chalno. On the basis of the known complexity of hy-
drocarbon and chlarinated hydrocarbon reaction systems
{47, 14-17) it may ssem fortuitous that such a simple ki-
netic model can predict the thermal decomposition be-
havior of such a wide range of specice. Wa acknowledge
the need for detailed chemlical kinstic mechaniams to
predict the thermal decomposition behavior of a given
spucies over wide ranges of vaperimental conditions.

owever, the goal of this kinetic analysly was aimply the
prediction of Tes for one experimental condition.

sing eq 1, we huve iteratively ealculated the offoct of
Increasss in the wasty fewd cuncentration oa Ty for the
five wude! cumpounds. As aLown In Tablo 1V, results
indicate that acceptably amall decreases in T (<20°C)
were vbserved for all compounds for a factor of 2 Lucresse
In waste feed rate cnd acceptably small decressss wero
observed for all compounds except benzene for & facior of
3 Increase In waste feed concentration (~40% increass in
radical concentration). Por chloroform and dichloro-
methane, the insensitivity of Ty on waste feed concep.
tration s cunsistent with mechanisma dominated by mo-
lecular elimination reactions. The variance in Toe for the
other compounds is due to the relative coutributions of
bimolecular radical attack versus unimolecular reection.

In principle, radice) chain resctions can Incresce the
effect of varying radlcal concentration. Significant chain
lengths (A > 2) are not expected undar Incineration con.
ditions due to termination by the formation of atable H,
and HC] molecules. Polymerization resctions ma: have
longer chain | but thesa reactions are not li y to
contribute to POHC destruction in the H- and Clrich
environment of an incinezator. Both pweudoequilibrium
and kinetic calculations indicets that other readily formed
polyatomic radicals (e.g., CH,, CCly) that can parilcipate
in short chains are in concentrations lower by a factor of
10-100 than H and CL Thug, chain lengths for these
upodamﬂdbcvawbeont.beududlo-lwbdmthty
would contributa toe POHC destruction, which s highly
unlikely. Our caleculations vdicate that chains of A < 2
produce shifta in T of oqual or lesser magnitude than the
offect of changing the radical concentration of uptoa
factor of 2.

The above analysis indicates that exceptions] com-
pounds that are resistant to unimolecular reaction and
exhibit large shifta In Ty with smell increases in radical
concantration do exist (e.g., CoHy). However, aince the
stability of all compounds ng bimolecular decom-
position will shift in the same direction as the redical
concentration ls varisd, changes in thelr relative Ty vahues
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will be suppressed. Since compounds at the top of the
ranking decompose predominantly via bimelecular reac-
tions, changes in their relative incinerability are sxpected
to be minimal. Only as we descend through the ranking
to whera different com&o::nds dooo‘hz:pme by lgi.molocular
versus pa ys will the ranking be expected
to exhibit some variance. However, in this regime uni.
molecular docompoaition reactlons are available for com.
pounds dominated by bimolecular pathways at nominal
conditions. 'l‘hm,chumulnT.cnqujnexpecud to be
inimal

Effect of Varying Equivglence BRatio and Waste
Feed Compositian, Tolueno was selocted as the mode!
compound for furthe: analysiy, as this conpound decom-
posés by numeroug bimalecular reactions that are sensitive
to changea in reaction atmosphere. We have analyzed the
effect of reaction gtmosphere by varying the fusl/ozygen
stoichiometry (0.06 < @ < 10.0) for nomina! values of
mixture elomental composition and by ing mirture
elemental compaaition (0,33 < H/Cl < 30.0) for nominal
values of fuel/ stolchiometry. Figure 9 presents the
results of the tivity analysis for varistion of waste/

o0 equivalence ratio while Figure 10 preeents the re-
In relation g') 4 variation of Cl and H atom poputa-
tions, respectively,

Inspection of Figure 9 indicates that for wasta/oxygen
equivaknce ratios ranging from 2.0 to 6.0, there is no
significant difference (+10 *C) in Toe As ooe decreases

parameter to 10.0, a small decreass in Teg was ob-



served. A chift in this parameter to 1.0 produced a ~130
*C decroass in Ty Simulations were conducted for
fuel-lean equivalence ratios of 0.67 and 0.0, reapectively.
The large Cl. O, and OH concentrations (see Figure 2) for
thesa stoichiometries resulted in greater than 99% DE at
a temperature of 750 °C. Expasimentally evaluated In-
dexes wwre vbtained by fuel/uxygen stolchlumetries
canging £20% of the nominal value (# = J.0). This
ss.alysis indicates that the Tyea generated in laboratory
experiments are clearly intercomparable with relative
uncertainties of leas than £10 °C.

In Figure 10, inspection of the toluene decotaposition
curve indicated that a factor of i0 increase in H/C) ratio
(for a constant C/H ratfo) produced only a ~3 *C change
Ty However, a factor of 2 decrease in H/Cl ratlo de-
creased Tig by ~10 *C, with a factor of 3 decrease In H/Cl
ratio dramatically shifting the stability ranking to much
lowar temperatures. As shown in Figure 3, the dramatic
decreave in toluene thermal stability w due to the Cl atom
concentration reaching a threshold value whero its rate of
attack becomes greatsr than the rate of H atom attack
Fluw reactur mixture vxperiments for benzene, toluene,
and naphthalene with very high Cl atom populations have
demonstrated this effect. Experiinentally evaluated in-
deces have been obtained for H and Cl atom populations
within a factor of 2 of nom!nal values. This analysis in-
dicates the Tyes are clearly intarcomparable with relative
uncertaintiss of less than £10 *C.

The effects of resction atmosphere on toluena stability
may be Interpreted on the banis of the concentration and
reectivity of OH radicals.and Ci, O, and H atoms as a
function of thess widely varying reaction atmospheres. For
nominal elemental compositions under oxidative reactive
atmospheces, the concentration of highly reactive OH
radicais and Cl atoms becomes kinetically significant at
relatively low temperatures, thus promoting rapid thermal
destruction. Fur numinal oxygen-stazved fuel/vzygen
atoichivmetries, the effecus of H/Cl ratio may be Inter.
preted on the basis of the relative reactivities of these
eiemental wpecies when Involved in H atom metathesis
reactions. Although the kinetic data base for Cl atom
attack is very limited, results indicate that Cl atoms rival
and in some instances surpass the reactivity of OH radicaln,
with H atoms much less reactive at temperatures of
800-1100 *C (23). Thess differences in resctivity are such
that toluene exhiblts a nearly identlcal thermal behavior
for organic mixture elemental coinpasitivas uf CgH|,Cl and
CyH\CL The somewhat surprising result as one Increascs
the fusi/oxygen stoichiometry from oxygen-stasved to
complately pyrolytic conditions is due to a subtle increase
in the Cl and H atom concentration, countering the effects
of a rapidly decreasing OH concentration.

Summary

A thermochemical reaction kinetic based “sensitivity®
analyals ¢! the ranking ks produced several significant
findings. In relation to the laboratory-scale flow reactor
experiments, resulta Indicated that 66 thermal stability
rankings obtained over the slight variations in reaction
atmosphaere are intercomparable. This is especially im-
portant for the ~110 Appeudia VI coispounds whose
decomposition is {ikely dominated by himalecular reaction.
‘I'he resuita of this analysis also indiceted that exreri-
mental variations in fusi/oxygen stoichlometry and H/Cl
atomic ratio weru not sufficlently large to produce sig-
niflcant changes In decomposition mechaniams for a given
class ¢! hazardous organic compounds.

In ratatinn tn full-scale incineration conditions, an

pyrolytic based ranking apples to fuel-rich stoichiometries
(® > 1.0) and an oxidative bases ranking applies to stoi-
chiometric and fuel-lean stolchlometeies (& 5 1.0). A
similar analysis of the e(feat of H/Cl atomic ratio of the
waste foed indicated that a high-Cl ranking .\pplies to H/CI
ratios equal to of lees than 1.0 and a low~Cl ranking applies
w H/CI cative greater than 1.0. Thus, the incinerability
ranking developed may be further clasaifled as a pyrolytic,
low-Cl based ranking.

This ranking would appesr to be appropriate (or most
full-scale incineration conditions, although ' :zceptions muat
certainly exist. Full-scale incinerators nominaliy opcrate
at post{lame temperatures of 21000 *C and residence
times of 22.0s. For these oonditfons, our simple kinetic
model and other kinetic calculations indicate that, for
gaseous pockets of @ S 1.0, very littie matsrial escapes
undestroyed and there is liftle contribution (0 the smis-
sions. Howevar, short residence time or low-t xmperature
vxidative pathways whers POHC destruction u incompleta
cannot bo ruled out, and an oxidativz ranking would
dominate under temporal or ther:nal Incinerator fallure
mode conditions. Thy kineue analynis also indlcated that
very low H/Cl ratios (51.0) were required for a significant
change in the incinerability ranking. It would seem that
H/Cl raths of 51.0 are very unlikely in an incinerator and
the valldity of the ranking developed hers would be
maintained. One could argue that high-chlorine pockets
of gas may evcape frum the Mame zone due to thelr dif-
flculty in burning.

Thae rates of himolecular reactions are extremely sen-
sitive to changes in reactive spocies concentration and
composition. Thus, a change In the relative ranking of
Incinerability bs Ukely whan the local radical concentrations
in tull-scale systems are outside of the waste/oxygen
equivalence ratlo and H/Cl ranges dlscussed above. On
tha baals of our analysis, one would expect a genoral con-
traction of (e ranking with increases in oxygen and Cl1
concsntration as nearly all compounds suspected of un-
dergoing bimolecular decomposition would exhibit sub-
stantially lower thermal stability.

In conclualon, to cover all poasible conditians, it would
be desiradle to develop both oxidative and pyrolytic
rankinge. However, pilot- and full-scale comparisons are
currently balng conducted to determine if the pyrolytic,
low-Cl ranking approach presented here is suificient to
accurately predict the relative incinerabdility of hazardous
organic compounds.
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Appendix 1. Thermal Stalslity Ranking of
Hazardous Organic Compounds

Principal Organic Hazardous Constituent® Rank
cyanogen (sthanedinitrile} 1
hydrogea cyaeido [hydrocyanic acid} 2
benzene 3
sulfur hexafluoride® 4

9! /lo


http:valid.ty

fluoranthene [bensol/A}flucrens)
benzo[j}fluoranthene
{7.8-benzoflunranthene)
benzo[d)fluoranthane
[2,3-benzofluoranthens)
benzanthracene (1,2-) [benz{a)anthracens)
chrysene [1,2-benzophenanthrene)
benzo{a]pyrene {1.2-benzopyrvie)
dibenz[aA]enthracene
(1,2,6,8-dibonzanthracens)
indeno(1,2,3-cd)pyrens
{1,10-(1,2-phenylene)pyrene]
dibenzo[a A]pyrene [1,2,5,6-dibentopyrent)
dibenzo(a,i)pyrens {1,2,7 3-dibenzopyrens]
dibentola,¢]pyrene {1,2,4,5-dibsnzopyrene)
eyanogen chloride [chlorine cyanide)
acatonitrile [sthanenitrile)
chlorobsusene
acryloaitrile [2-propenenitrile)
dichlorobenzene (1,4-dichlorobenzene]
chioronaphthalene (1-)
cyanogen bromids [beomine cyanide]
dichlorobonsens [1,2-dichlorobenzene)
dichlorobenszexe [1,3-dlchiorobenzens)
trichlorobenszens
(135trichlorobonzens)’
trichlorobensene
(1.3,4-trichlozobenzenc)
tetrachlorobenzens
{1,335 tetrachlorobenzena}’
chloromethane [methyl chloride]
totrachlorobanzons
[1.2,4,5-tetrachlorobenzene)
pentachlorobynsene
hexachlorobbnzene
bromomethane [methyl bromide)
tetrachlorodibenzo-p-dioxin (2,3,7,8-)
{TCDD)
toluene [methylbenzens)
tetrachloros:nene
chloroaniline {chlorobenzenamine)

DDE
{1,1-dichloro-2,2-bis(4-chlorophenyl-
ethylene)}
formic acid {methanoic acid)
phosgena [carbony) chloride)
trichloroethense
diphenylamine [N-phenylbenzenamine]
dichloroathene (1,1-)
fluoroacetlc acld
dimethylbenz[alanthracene (7,12-)
aniline [banzenamine}
formaldehyde [methylens oxide}
wmalononitrile [propsnedinitrile)
methyl chlorocarbonate [carbonochloridic
acid, methyl eater]
methy! isocyanats [methylcarbylamine]
amirobipheny! (4-)
[(1,1"-biphenyl)-4-aw.ine]
naphthylamine (1)
naphthylamine (2-)
dichloroethene (trans-1.2-)
fluoroscetamide (2-)
propyn-1-ol (2-) {propargy! alcohol]
phenyjenediamine (1,4) [benzenediamine)
phenylensdiamine (1,2-) [benzensdiamine]
phenylenediamine (1,3-) (benzenediamine]
benzidioe {(1,1"-biphenyl)-4,4’-dlamine)
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13

14
16
16
17-18
17-18
19
20
21-22
21-22
23-24
23-4
25
26-27

28-7
28

29-30
29-30

31-33
31-33
31-33
u

8

3940
39-40

42-44
4244
42-44
48

46-50

46-50
81

52-83
82-53

85-56
85-56
87-50
57-60
67-89
60-64

acrylamide (2-propenamide]
dimethylphensthylamine (a,a-)
methy! methacrylate (2-propenoic acid,
2-methyl-, methyl setar]
vinyl chloride [chloroethena) L
dichloromethane [methylene chloride)
methacrylonitrils °
[2-methyl-2-propenenitrile)
dichlorobenaidine (3,3-)
methylcholunthsene (3-)
toluenediamine (2,6-) {[diaminotoluene)
toluenadiamine (1,¢-) [diaminotoluene)
tolusnediamine (2,4.) [diaminotoluens}
toluenediamine (1,3-) [dinminotoluens]
toluenediamine (3,5-) (diaminotoluene)
tolusnediamine (3,4-) [diaminotoluene}
chloro-1,3-butadiense (2-) {chloroprens]
pronamide
[8,5-dichloro-N-(1,1-dimethyl-2-
propynyl)bengamide)
{acatylamino)fluorene (2:) {acetamide,
N-(8H-flucren-2-yl)-]
dimethylbenzidine (3,3
n-propylamine [1-propanamine]
pyridine
picoline (2-) [pyridine, 2.methyl-)
dichloropropsne (1,1-)
thicacetamide {ethancthioamide)
trichloro(1,2.2.)trifluoroethane(i,l,2-)
(Freon 113}
benz[c]acridine [3,4-benzacridine}
dichlorodifiuaromethane [Froon 12]
acetophonone {ethanone, 1-pheny!-]
trichloroflucromethane [Freon 11]
dichloropropens (trans-1,2:)
othyl cyanide {propionitrile]
benzoquinone [1,4-cyclohexadienedione]
dibeni{a]acridine [1,2,5,6-dibenzacridine)
dibenz[a,j]acridine [1,2,7,8-dibenzacridine)
hexachlorobutadiens (traus-1,3)
naphthoquinone (1,4-)

{1,4-na hthtnodlom]
dlm'ocly vhibalats

acetyl chloride [cthanoyl chloride]

scetonylbenzyl-4-hydroxycournarin (3-a-)
(warfarin)

maleic anhydride [2,6-furandione)

phenol [hydrozybenxene)

dibenzo{c.g)catbyzole (7H-)
[8.4,3,8-dibenzocarbasole)

chlorophenol (R-)

cresol (1,3-) [methylphenol}

cresol (1,4-) [methylphenol]

cresol (1,2-) [methylphenol)

acrolein [2-propenal)

dihydroxy-a-[ (methylamino)methyl]benzyl
alcohol (3,4-) [adrenaline}

methyl othyl kotene [2-butanone]

diechylatilbesterol

bensenethiol (thiophenol)

resorcinol {1,3densenediol)

Isobutyl alcohol [2-methyl-1-propancl)

crotonaldehyds [2-butenal)

dichioropbend (2,4-)

dichlorophend (2,6-)

methylactonitrile (2-) [propanenitrile,
2-hydroxy-2methyl:}

aliyl alechol {2-propen-1-al)

85-88
89-91
89-91
89-91
92-97
92-97
92-97
92-97

92-87
92-87
98-99

98-98
100-101
100-101

102
103
104-105
104-105
106-107
106-107

108-109
108-109
110
111
112
113-115
113-116
113-115
116-118

116-118

,V\\



chlorocresol (4-chloro-3-methylphenol]

dimethylphanol (2,4-)

chloropropene (3-) [allyl chloride)

dichlucopropenae (cis-1,3-)

dichlornprupens (¢trans-1,3-)

tetrachlercethane (1,1,2.2-)

trichlornphenol (2,4,5-)

trichlorophenol (2,4,8:)

chloroethane [ethyl chloride)’

dichlurvpropene (3,3+)

hydrazine (diamine}

beasyl chloride (chleromethylbenzene)

dibromiomethane [methylene bromide)

dichloroethens (1,2-)

mustard ges (bis(2-chloroethyl) sulfide})

ni mustard

N,N-bis(2-chloroethyl)-2-naphthylamine
(chlornaphaztine)

dichloropropene (3.3-)

dichloro-2-butens (1,4-)

tetrachlosophencl (2,3,4,6-)

bromoacstons [1-bromo-2-propanons}

hexachlorophene
(2,2-methylenebia(3,4,6-trichlorophenol))

dloxane (1,4-) [1,4-diethylene oxide])

chlorambucil

nltrobemzene

chloropropionitrile (3-)
{$-chloropropanenitrile)

dichloro-2-propanol /1,1-)

DDD (dichlorediphenyldichloroethans)

dichloro-2-propancl (1,3-)

phthalic anhydride (1,2-benzenedicarboxylic
acid anhydrido}

methyl parathion

nitrophenol (4-)

tetrachloromethane [carbon
tetrachloride)

chloredifiuoromethane [Freon 22)

pentachlorophenol

hexachlorocyclohexane (lindane)

dichlorefluoromsthane [Freom 21}*

dinitrobenzene (1,3-)

nitroaniline (4-nitrobenzenamine)

pentachloroethane

dinitrobenaene (1,4-)

dinitrobenzene (1,2:)

trichloroethane (1,1,2-)

trichloromethane [chloroform)

sodsi

dialdrin

aldrin

dichloropropane (1,3)

nitrotoluidine (8-) (benzenamine,
2-methyl-5-nitro-)

chloroacetaldehyde

trichloropropane (1,2,3-)

dinitrotaluena (2,4-)

dinitrotoluens (2,6-)

hexachlorocyclopentadiene

benzal chloride {a,a-dlchlorotolusne)

dichloro-1-propanal (2,3-)

ethylene oxide (oxirane)

dichlorcethane (1,1-) [ethylldene
diohloride) )

dimethylearbamoy) chloride

116-118
119

120

131-128
121-128
121-128
121-128
121-126
128

127-130
127-130
127-130
127-130
131

132-134
132-14
132-134

138

136-13%
138-139
136-139
136-139

140
141
142-143
142-183

144-143
144-146
148

147-149

147-149
147-149
148-163

148-183
148-153
148-153
154-167
154-187
154-157
154-157
158-161
158-161
158-161
158-161
162-164
162-164
162-164
165

168-167

168-167
163-173
188-173
168-173
188-173
188-173
168-173
174

178-178

176-118

"R 11780

DDT |[dichlorodipbeuyltrichloroethans]

diehloropropane (1,2-) (propylena
dichloride] .

auramine

heptachlor

dichlorvpropane (1.1.)

chloro-2,3-epoxypropane (1.) [ozirane,
2-chloromethyi-)

dinitrophenul (2.4-)

bls(2-chlorosthyl) ether

trinitrobenzena [1,3,3-trinitrobenzenc]

butyl-4,8-dinitzophenul (2-ec-) [DNBP]

cyclohexyl-4,6-dinitrophenoal (2:)

bis(2-chlorosthozy)methane

chloral (trichlcroacataldehyde]

trichloromethanethiol

dinitrocresol (4,8-) [phenol,
2,4-dinitro-6-methyl-)

haptachlos spoxide

dlepoxybutans (1,2,3,4-) {32"-biogirane]

benzotrichloride [trichloromethylbenzene)

methapyrilene

phenacstin [N-(4-ethoxyphenyllacetamide)

maethylhydrazine

dibromoethane (1.2-) [ethylene dibromide)

aflatoxins

trichloroethane (1,1,1-)
(methylehloroform)

hexsuhlorosthane

bromoform {tribromomeathane)

chlorobenzilate

ethyl carbamate {urethan] [carbamic acid,
othyl ester)

othyl methacrylate [2-propenoic acid,
2-methyl-, ethyl ester]

lasiocarpine

amitrole (1H-1,2,4-triazol-3-amine)

muscime! {5-aminomethyk-3-isoazotol)

iodomethane [methyl indidv}

dichlorophenoryacetic acid (2.4-) [2,4-D)

chloroethyl vinyl other (2-) (ethene.
(2-chloroethoxy)-)

methylenebis(2-chlorvaniline) (4,4-)

dibromo-3-chloropropane (1,2:)

tetrachlorosthanc (1,1,1,2-)

dimethylhydrazing (1,1-)

N N-disthylhydrasine (1,2-disthylhydrazine}

chloromethy! mnethyl ether
(chloromethoxymsthans]

dimethyl-1-(methylithio)-3-butanone,
0-((methylatainv)carbanyl)

ozime (3,3-) (thiofanws)

dimethylhydratine (1,2°)

chlordane (a and vy isomers)

bis(chloromsthyl) ether (methane,
oxybis(2-chloro-)}

parathion

dichloropropane (2.2)

malelc hydrazide
(1,2-dihydco-3,6-pyridazinedione]

bromopheny! phenyl ethér (4) [benzene,
1-bromo-4-phenoxy-}

bis(2-chlorolsopropyl) ether

dihydrosafrols °
{1,2-(methylenediory)4-propylbenzens)

methyl methanesulfonate (methanesulfonie

anld mathul astasl

175-178
179

180-181
180 181
182

183-188

183-188
183-188
133 188
187-188
187-188
189-182
186-192
189-192
189-192

193
194
195-196
195-196
197-108
197-198
199
200
201

202-203
202-203
204-207
204-207

204-207

204-207
208-209
208-209
210

211-213
211-213

211-213
214
218
216-217
216-217
218-220

218-220

218-220
221
222-223

222-223
224
228
228

227-228
227-228

229



propane sulfone (1,3) [1,2-0xathiolane,
2.2-diozide] )

saccharin [1,2-benzoisothiazalin-3-one,
1,1-dioxide}

methyl-2-(methyithio)propionaldehyde
O-(methylcarbonylloxime (2)

methyumy)

hexachloropropens

pentachlusunitrobenzene [PCNB)

diallate {8-(2,3-dichloroallyldiisopropyl
thiocarbamate)

ethylvucimine [ariridiny]

aramits

dimethoats

trichlorophenoxyacetic acid (2,4,5-) [2,4,5-T]

trichlorophenosypropionic acid (2,4,8-)
{2,4,5-TP) {silvex])

tris(2.3-dibromopropyl)phosphate

methylaziridine {2.) (1,2-propylenimine]

methozychlor

brucine [strychnidin-10-one, 2,3-dimethuxy-]

kapona

isosafrole
{1,2-{methylenedioxy)-4-allylbenzens)

safrole [1,2-methylene-4-allylbenzans)

teis(1-aziridinyl)phosphine sulfide

dimethoxybeniidine (3,3")

diphenylbydrazine (1,2))

0,0-disthylphosphoric acid, O-p-nitrophenyl

ter

"

a-butylbensyl phthbalate

0,0-diethyl-0-2-pyrazinylphosphorothicate

dimethylaminoazobenzens

diethyl phthalate

0,0-die hy!l-S-methyl ester of phosphoric
acid

0,0-dlethyl S-[(ethylthio)methyl) ester of
phosphorodithiolc acid

citrus red no, 2 (2-naphthol,
1-{(2,5-dimethoxyphenyl)azo-]]

teypan blue

ethy! methanecsulfonate {methanetulfonic
acid, ethyl ester]

disulfoton

dilsopropylfluorophosphata (DPP)

0,0,0-tristhylphosphorothioats

di-n-butyl phthelate

paraldehyde [9,4.8-trimethyl-1,33-trioxane)

di-n-octyl phthalate

octamethylpyrophosphoramide
{octamethyldiphosphorsniide)

bis(2-ethylhexyl) phthalate

methylthiouracll

prepylthiouracil

strychnine [strychnidin-10-one)

cyclopbosphamide

nicotine
((S)-3-(1-methyl-2-pyrrolidinyl)pyridine]

rasprpine

toluidine hydrochloride
(2-methylbentenamine hydrochloride]

tolylene dlisocyanate
[1,3-diisocyanatomethylbenzene)

endrin

butanone perotide (2-) (methyl ethyl
ketone, perozide)

tetzaethylpyrophoephate

20
21
232-233

232 233
234

235804
235-239

235~-239
236-239
295-239
240-241
240-241

243

43244
243244
U5-248
245-2¢8
247248

247-249
247-249
250
251
252

253
254
258
256-257
256-287

258-269
258-2359

260
261-265

261-265
261-265
261-265
261-2685
266
267
268

269-270
269-270
mn
m
2713-276
273-176

275278
273-218

n1

278
2’

280

nitroglycerine (trinitrote-1.2,3-propanatriol) 281
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tetrasthyldithigpyrophosphate

sthylenebis(dithiocarbamic acid)

tetranitromethane

uracil musiard
[5-[bis(2-chigroethyl)amino]uracil)

acetyl-2:thiourea (1-) {acetamide,
N (aminothi¢xomuthyl)-]

(chlorophenyllthiourea (1-) [thiourea,
(2-chlorophenyl)-)

N-phenylthiourea

paphthyl-2-thieurea (1-) [thiourea,
1-naphthalenyl-)

thicures (thiooarbamide]

deunanmycin

ethylenethiourse (2-imidazolidinethione]

thicsemicarbaside
{hydrazinecarbothicamide)

melphalan (slxnine,
3-[p-bis(2-chloroethyl)amino]phenyl-, L-]

dithiotfuret (24-) {thicimidodicarbonic
disunlide)

thiuram (bis{dfmethylthiocarbamoyl)
diaulfidc]

azascrine (L-serine, dlazoacetate (ester)]

hexaethyl tetraphosphate

nitrogen mustard W-oxide

nitroquinoline 1-oxide (4-)

cycasin [6-D-glucopyranoside,
(methyl-ONN-azozy)methyl-)

slraptozotocin

N-methy-N"-aitro-N-nitrosoguanidine

N-nitroso-diethanolamine
((2,2’-nitrospimino) bisethanol]

N-nitroso-di-N-butylamine
[N-butyl-Nnitroso-1-butanamine)

N-nitroeo-N-ethylurea
(N-ethyl-N-nitrosocarbumide)

N-nitroso-N-methylurea
[N-methyl-N-nitrosocarbamide]

N-nitrose-V-methylurethane

N-nitrosodiethylamine
| N-ethyl-Nenitrososthanamine)

N-nitrosodimgthylamine

[dime )
N-nitrosomethylsthylamine
(N-methyl-N-nitroscethanamine)

N-nitrosomethylvinylamine
[N-mathyl-N-nitroscethenamine]
N-ni‘rosomorpboline
N-nitrosonorsicotine
N-nitrosopiperidine
N(beuhydmN_-nmowpyridine)
-n e
nit.rosopymlm'm'
{N-nitrosowtrabydropyrrole}
di-n-propylnitrosamine
{N-nitrosodi-n-propylamine)
ozxabicycln]2.8.1) heptane-2,3-dicarbozylic
acid (7-) {endothal)
endusulfan

282
283
284
285
286-290

286-2%0
286-290

236-"2%)
291-292
291-292
293-294
293-294
295-296
295-298
291

298

299-300
299-300
301

302

303-31¥
303-318
303-318
303-318
303-318

303-318
393-318

303-318
303-318
303-318
303-318
303-318
303-318

303-318
303-318

303-315
319
320

Pootnotes: *Boldface print indicates compound thermal
stability is c:perimonu]ly svaluated; renking based on

UDRI ox

ntal data coupled with reaction kinetic

theory. Itali¢izad print indicates compound thermal sta-
bility fs ranked oo tho besis of litersture experimental data
coupled with resction kinetic theory. *This compound is
not currently oa the U.S. EPA Appendiz VII list. ‘N.OS.

+ listing; ranking is baced on either UDRI or litersture ox-

W
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Apnex E 2

cineration Spec catjo

AVR, Cherie B.V. operates according to Cutch incineration standards for
chlorinated hydrocarbons (summary):

Process and peymit condjitions:

- temperature: 1200 C (continueous
monitoring)

- residence time in gasphase: 2 sec

- oxygen ¥ in offgases: 3%

- removal efficiency: 99.999% (permit condition) (*)

- flow of offgases: 15 m/s

(*)

AVR states that recent mesurements have proveis that the
incineration of PCB’s results in a conversion of at least
99.9999%. SNC has requested and will probably receive a report on
the mesurements supporting this statement.

Offgas monitoring:

contineous: mesurement and registration of the emission of: so02,
HCl, HF and total hydrocarbons.

every week: l-hour and 24-hour mesurements of S02, HCl and HF
emissions. :

every week: l-hour mesurement of dust emission.

every week: quantitative determination of heavy metals in the above
mentioned dust sample: sn, Ni, Cu, cd, Pb, zn, Cr, Co, Ag and Au.
every month: quantitative determination of Hg in the above mentioned——
dust sample.

every year: before the 1lst of February AVR has to report the
following results on emission measurements of the year before:

for each emission mesurement and for each component:
concentration (mg/m3) and emission (kg/hr).
offgasflow, -temperature and -moisture content

date and time of the mesurements

overview of actions after incidents

mesurement methods



S eve

* Heavy metals (based on dry offgases and 11% oxygen) median of
cumulative distribution of hour~average samples of 1 year should not

exceed:
- Pb: 1.5 mg/m3
- Zn: 50 "
- Cu: 2 "
- Cd: 0.05 "
-Cr: S "
- Ni: 1 "
- Sn: 20 "
- Co: 1 "
- Ag: 0.1 "
- As: 0.5 "
- Hg: 0.05 "

»

Components (wet offgases, y2arly average, 11 % oxygen):

= dust: S0 mg/m3 resp. 4.5 kg/hr as 24 hour average
: 75 mg/m3 resp. 6.75 kg/hr as 1 hour average

- HCl: 100 mg/m3 resp. 9.0 kg/hr as 24 hour average
: 100 mg/m3 reswy. 9.0 kg/hr as 1 hour average

- HF: 2 mg/m3 resp. 0.18 kg/hr as 24 hour average
: 5 mg/m3 resp. 0.45 kg/hr as 1 hour average

= S02: 400 mg/m3 resp. 36.0 kg/hr as 24 hour average
: 500 mg/m3 resp. 45.0 kg/hr as 1 hour average

During 1989 the Dutch Government decided to tighten the emission
standards ("Richtlijn verbranden 1989"). The new standards issued by
the Ministry of Environmental Affairs are immediately applicable for
new waste incineration installations. Existing waste incinerators will
have to try to comply—to thenm by December 31, 1992. From December 1,
1993 onwards the new standards will be fully applicable for existing
waste incinerators (e.g. AVR). R

The emission toc air of an incinerator is not allowed to exceed the
following maximum emission levels:

Component : Maximum emission Mesurement
(mg/m3) frequency;
(per annum)
Total dust 5 contineous
Hydrochloric acid 10 contineous
Fluorines 1 4 *
co 50 contineous
Organic compenents (as C) 10 contineous
Sox 40 S502: contineous
S03: 4 »
NOx 70 (existing:. ult.
31.12.1997
PCDD’s and PCDF’s 0.1 nanogram TEQ/m3 2 *

( dioxines and dibenzcfuranes)



Heavy metals:

Sb+Pb+Cr+Cu+Mn+vV+Sn+

As+Co+Ni+Se+Te 1.0 4 *
cd 0.05 q9 *
Hg 0.05 4

The maximum emission levels mentioned are related to dry offgases under
normal conditions (273 K, 101.3 kPa), calculated to 11% oxygen and
measured as hourly-averaged values.

The maximum emission levels have to be measured according to prescribed
standard methods and with a frequency as given in the table above.

AVR will provide post burn documents to SNC and USAID, presenting the
process conditions and offgas monitoring results during the
incineration of the coatents of the 4 isotanks. It is possible to
visit AVR during the incineration of Dieldrin.
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12 U  ASSIFIZD NIAME 233 ;:ZZ/LS
AGR L

ZCICNMI *
PP RUSHC RURHAB RUTABM RUFHPC RUFELD nu:uoc
DE RUBHENM ¢8033/31 249 *#

ZNR UDTUD 223 RECEIVED CLASS - UNCLASSIFIED

P 0613227 SEP 949 CHRGE [ ATD zs/aﬂ/gz

FM AMEMBASSY NIAMEY APPRV . _DIR:
TO RUEHC / SECSTATE.WAsanc PRIORITESer¥kslb 29 DRETTF DRy CXRLEY
RUEBAB. / AMEMBASSY A3IDJAN 6763 CLEARETE
RUTABM / AMIMBASSY BAMAKO 8450 : 2. ADO:GTATL
RUFEPC  / AMZMBASSY LOME 8843 USAID/NIGER . 3.-EX0:AVODR
RUFELD./ AMEMBASSI LONDON 1325

RUFEOC / AMEMBASSY OUAGADOUGOD 2365 DISTR: 'AMB DCM AID
BT

UNCLAS NIAMEY @8033
AICAC/LOCTST

B.0. 12356: N/A

TAGS:
SUBJECT: DIELDRIN/NIGER:: SHELL PROPOSAB:

1. SOUYMMARY: . TH3Z MISSION HAS RECEIVED AN UNSOLICITED
PROPOSAL. FROM SASLL INTZRNATIONAL FOR THE RRBTRIZBVAL.AND
"DISPOSAL OF LIELCRIN STOCKS IN NIGER,- WEB REQUEST AID/W
COMMENTS 'ON THE PROPQSAL AND ADDITIONAL. IVFOQMATIOH AS
INDICATED BELOW. END SUHHARY.

2.~ FOLLOHING TAEIR PARTICIPATION IN TH® JAHUAR! 1993,
GSAID SPONSOREL PISTICILCE DISPOSAL CONFERENCE IN NIAMEY,
SHELL INTERNATIONAL HAS BEEN IN CONTACT WITH USAID/NISER
ON A PZRMANZNT SOLUTION. TO. THE PROBLEM POSED BY DIERLDRIN
STOCES IN NIGER. AS A RESULT OF THIS INTERR®ST SIBLL HAS
SUBMITTEL A PROPOSAL TO USAID/NIGER FOR.MOVING THE
DIZLDRIN TO HOLLAND AND FOR ITS DISPOSAL IN A COMMBRCIAL
INCINZRATOR. - COPIES OF THE PRELIMINARY PLAN HAVR BEEN
SENT BY 1AIL,T0 AFR/TR/ANR/NR AND OFDA. THE PROPOSAL -
CALLS Fo3

—_— 'LHE COLL&CTIOH g DI’LDRIU STOCKS IN: ‘NIGER- AT AGADEZ
— THE TRANS¥ER OF TRE DIELDRIN-INTO ISOTANKS;

-— THE CLEANING AND CRUSHING OF' THE EMPTIED BARRELS

-~ COLLECTION OF DISLDRIN CONTAMINATED SOIL AND
PLACEMENT IN EMPTIEC LISLDRIN DRUMS:

— SEALING OF DITLDRIN.CONTAMINATED WAREHOUSE FLOOR
\NL; : .

-— THR TRANSPORTATION OF THE ISOTANKS FROM AGADEZ
OVERLAND TO. LQHE AND THEN, VIA. BOA?,. TO. HOLLAND FOR
DISPOSAL IN. A 'LICENSED IﬂCINERATOH. '

3. SHELL 9AS CEVELOPED THR PRELIMINARY .PLAN. AND :"*

SUBMITITEL I