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ABSTRACT 

The management of routine operating waste by Waste Management and Decommissioning (WM&D) at Atomic 
Energy of Canada Limited's (AECL) Chalk River Laboratories (CRL) is supported by the Waste Identification 
(WI) Program. The principal purpose of the WI Program is to minimize the cost and the effort associated with 
waste characterization and waste tracking, which are needed to optimize waste handling, storage and disposal. 

The major steps in the WI Program are: 

(1) identify and characterize the processes that generate the routine radioactive wastes accepted by WM&D, 
radioisotope production, radioisotope use, reactor operation, fuel fabrication, et cetera 

(2) identify and characterize the routine blocks of waste generated by each process or activity, 
the initial characterization is based on inference (process knowledge) 

(3) prepare customized, template data sheets for each routine waste block, 
templates contain information such as package type. waste material, waste type, solidifying 
agent, the average non-radiolog ical contaminant inventory, the average radiological 
contaminant inventory, and the waste class 

(4) ensure generators "use the right piece of paper with the right waste" when they transfer waste 
to WM&D - that is they use the correct template data sheets to transfer routine wastes. by: 

identifying and marking waste collection points in the generator's facility. 
ensuring that generators implement effective waste collection/segregation procedures, 
implementing standard procedures to transfer waste to WM&D. and 
auditing waste collection and segregation within a generator's facility. 

( 5 )  determine any additional waste block characterization requirements (is anything needed 
beyond the original characterization by process knowledge?) 

This paper describes the WI Program, it provides an example of its implementation, and it summarizes the 
current status of its implementation for both CRL and non-CRL waste generators. 

Note: This paper is an update of a presentation by G.W. Csullog. N.W. Edwards and M.A. terHuurne, entitled 
"The Waste Identification Program at Atomic Energy of Canada Limited's Chalk River Laboratories", at the 
Third International Seminar on Radioactive Waste Products, 23-26 June 1997. Wurzburg. Germany. 



INTRODUCTION 

In the early 1980's. Waste Management and Decommissioning (WM&D) at Atomic Energy of Canada Limited's 
(AECL) Chalk River Laboratories (CRL) initiated a program to move from the interim storage of radioactive 
waste to the disposal of these wastes. Atomic Energy Control Board of Canada regulatory document R104 [ l ]  
requires that the predicted radiological risk to an individual from a single waste disposal facility shall not exceed 
10'' fatal cancers and serious genetic effects in a year, calculated without taking advantage of long-term 
institutional controls as a safety feature. 

The intent of the AECL disposal strategy is to conform to the regulatory requirement for disposal and to optimize 
both the safety and cost of disposal by classifying and disposing of waste according to its containment and 
isolation requirements. The strategy includes: 

categorizing, segregating, conditioning and packaging waste for emplacement in suitable 
disposal facilities, and 
selecting, studying and developing suitable disposal facilities. 

To support its strategy. WM&D has implemented the following approach to waste management: 

determine "safe quantities" for contaminants for each conceptual disposal technology, 
(i.e., performance assessments or other assessments indicate that the "safe quantity" 
results in a risk that is below the regulatory requirement by an adequate margin) 
determine "'administrative limits" for contaminants in waste packages. as follows, 

1 safe quantity of 
r ad ionk l ide~  in 
a disposal facility administrative waste 

= package specific activity to 
total volume of classify waste for disposal 

waste in a facility 
-- -- 

classify wastes for disposal using the waste package administrative limits - by comparing the 
quantities of contaminants reported in a waste package with administrative package limits. 
store wastes until licensed disposal facilities are available. 
select wastes (based on their classification) for a given disposal concept and determine a 
reference inventory for the concept, 
conduct a performance assessment of a disposal concept using the reference inventory, 
obtain a disposal facility license for the selected concept, and 
emplace waste in the disposal facility within the bounds of the reference inventory. 

The approach described above relies on: 
the characterization of wastes, 
the classification of wastes (compare reported contaminant quantities with administrative limi ts), 
the tracking of wastes up to and including disposal. and 
maintaining running inventories of contaminants as wastes are emplaced into a disposal facility. 

To manage both the wastes and the large quantity of information associated with them, an administrative system 
had to be implemented. This paper focuses on a key component of that administrative system - the Waste 
Identification (WI) Program. An overview of the WI Program is presented, along with the current status of its 
implementation for both CRL and non-CRL waste generators. 



THE WASTE IDENTIFICATION PROGRAM 

The WI Program was set up to: 

identify and characterize the wide variety of activities and processes that generate the radioactive 
wastes that WM&D receives, 

identify and characterize the wide variety of routine wastes that are generated by the various 
activities and processes, and 

identify how and where wastes are collected by generators to ensure that they are properly 
collected and segregated. 

The steps of the WI Program are (refer also to Figure I): 

1. the preparation of facility maps and process/waste flow sheets 

Generators are asked to provide (i) maps of their facilities, (ii) descriptions of the activities carried 
out within those facilities and (iii) process/waste flow charts that show where and how 
processes/activities are carried out and where routine wastes are generated. Step 1 links the routine 
wastes to the activities/processes that generate them. 

2. the identification of waste "blocks" and the assignment of ID #s 

Once the information is gathered in Step 1, the WM&D Customer Services Representative (CS- 
Rep), a WI Team and the waste generator's representative identify "blocks" of waste. Blocks are 
assumed to have similar properties with respect to handling, storage and disposal requirements. 

3. the completion of WI reports 

The WI team works with generators to characterize both the processes that generate the wastes and 
the waste blocks generated. 

The WI team performs a mass balance assessment to infer the characteristics of the various waste 
blocks identified and it issues a report. The report (i) provides details of how waste characteristics 
were inferred and (ii) includes WI sheets that describe waste block characteristics. such as package 
type, waste material. waste type, solidifying agent, the average non-radiological contaminant 
inventory, and the average radiological contaminant inventory. 

4. the assignment of waste classes and the use of template data sheets 

The WI report's data, gathered in the first three steps, are entered into the WIP-III data 
management system (described in a companion paper [2] ). 

The quantities of contaminants entered for waste blocks are compared with contaminant limits for 
disposal facilities by WIP-111 and WIP-111 automatically assigns a disposal category. Based on other 
information (such as package type and external radiation levels) the CS-Rep assigns a storage 
category. 

The combined storage and disposal categories constitute the waste class, which is recorded in WIP- 
m. 



WIP-ID is used to print out template waste data sheets (partially completed waste data sheets based 
on the information entered from the WI report). To transfer wastes to WM&D, generators complete 
these template data sheets by entering waste package ID numbers and radiation field 
measurements. Templates are returned to WM&D for approval to ship (i-e., Qualified For 
S hi pinent, QFS) . 

After wastes are received by WM&D and emplaced into storage facilities, the information on the 
'QFSed" templates is updated in WIP-111 as follows: 

(i) WM&D staff enter the template ID number into WIP-III. 
(ii) WIP-ffl populates most fields on an electronic data sheet using information from a WIP-HI 

electronic template that is based on the WI report's data, 
(iii) WM&D staff enter the waste package ID, the radiation field information and the waste 

storage location onto the electronic data sheet and save the information. Using this process, 50 
to 60 contaminants and other waste package information can be entered into WIP-III in a 
couple of minutes. 

Templates reduce the paper workload for generators and they facilitate the waste acceptance 
process for WM&D. 

5. the development and implementation of waste management plans 

The AECL Environmental Protection Program Manual [3] requires AECL radioactive waste 
generators to develop and implement waste management plans. To date, plans have been developed 
by WM&D on behalf of the major generators at the CRL site and this activity is currently being 
extended to the minor generators at CRL and to non-CRL generators. 

Waste management plans include the following major elements: 

a statement of the generator's waste management policy, 
a waste minimization plan (if applicable), 
procedures for managing wastes in the generator's facility, and 
a statement of possible changes to processes and wastes (if applicable). 

Waste management plans are living documents that are also used to reference: 

waste audits that are conducted, 
compliance reports that are issued, 
radiological surveys that are performed, 
effluent monitoring reports that are issued, and 
the WI team's process/waste block characterization report(s). 



6. the mapping of waste collection points and waste transfer procedures in a generator's facility 

To ensure that: 

wastes are properly segregated and collected in a generator's facility, and 
generators use the "right piece of paper" to transfer wastes to WM&D, 

WM&D has implemented a system to audit waste management within a CRL waste generator's 
facility. This system includes the: 

identification of waste collection points. 
posting of waste collection point signs (see Figure 2), and 
implementation and posting of a standard waste transfer procedure (see Figure 3). 

Using a custom WM&D application called CRAWL (Chalk River Active Waste Locator) and the 
CRL Landlord Geographical Information System (LGIS), WM&D can map "objects" into every 
room in every building at CRL. For example, WM&D can map waste collection points 
(radioactive, hazardous and non-hazardous), the location of posted procedures (waste transfer, 
radiation protection, chemical hazards. etc) and physical barriers to waste flow (radiation monitors, 
"rubber barriers", etc). Maps are used to conduct audits to ensure that wastes are collected and 
segregated where and how generators had specified when the WI team had characterized their 
processes and wastes. 

The LGIS is tied to the CRL Space Inventory Management System (SIMS). Using SIMS, each 
room in each facility has an associated owner (Branch or Facility) and an associated function 
(washroom, hallway, Class A laboratory, hot cell. etc). Using LGIS/SIMS maps, WM&D can 
determine if the owner andlor purpose of a given room has changed. A change in function on an 
LGIS/SIMS map would signal a possible change in the wastes generated by the affected room. 

7. compliance monitoring and updates to WI Program information in WIP-111 

WM&D conducts and contracts out the compliance monitoring of wastes to ensure that generator 
estimates of the characteristics of their wastes are comparable to the results obtained from 
monitoring. This compliance monitoring extends to assessing the acceptability of the WI team's 
characterization of routine wastes by inference. 

A Compliance Monitoring Specialist compares: 

the quantities of contaminants estimated to be in the waste (generator or WI team estimate), 

the quantities and variances of contaminants determined by compliance monitoring, and 

the administrative limits for contaminants for the various disposal concepts. 

The Specialist determines whether or not a waste's measured characteristics, as determined by 
compliance monitoring, compare favourably with its estimated characteristics, taking into account 
the impact the waste would have on the performance of various disposal facilities. For example, if 
compliance monitoring results for a waste are different from the WI team or generator's estimates 
by a factor of 2 or more, this may be inconsequential for final disposal if, for example, the waste 
would contribute only a small percentage of the total contaminant inventory of a disposal concept. 
In other words, even if the higher (conservative) estimate of contaminant inventories were used in 
facility performance assessments, there would not be a significant negative impact upon the 
facility's predicted performance. 



The review process is used to address questions such as, (i) Is the current estimate of the waste's 
characteristics adequate? (ii) Is additional characterization needed? or (i ii) Should the waste be 
assigned a more restrictive disposal category? The review process links the quality of 
characterization data to the impact the waste will have upon the performance of various disposal 
facilities [4]. 

If compliance monitoring determines that a waste block's inferred characteristics should be 
adjusted: 

the waste management plan is amended to include a reference to the compliance report, 

the waste's characteristics, as entered into WIP-111, are updated, 

WIP-in immediately uses the revised data for template data sheets (even if generators submit 
paper copies of previous revisions of templates, WIP-111 will force WM&D staff to use the 
latest revision of a template), and 

generators are provided with updated paper copies of templates (this step will be eliminated 
when the distribution of electronic copies of templates is migrated to the AECL Intranet). 

8. interactions with generators 

WM&D makes routine presentations to waste generators to describe its WI Program. Two main 
points are emphasized. 

First, waste management plans and the WI team's reports are developed by WM&D specialists 
behalf of generators, but the success of this activity is fully dependent on direct, one-on-one 
interactions with generator representatives who are the only ones with the knowledge needed to 
characterize the processes/activities that generate waste. 

Second, while the WI Program itself is complex, the implementation in the generator's work place 
is quite simple. All that generators require are: 

written procedures for the segregation and collection of routine waste (if applicable), 
packages used to collect routine waste that are clearly marked with the waste block number, 
waste collection point signs and waste transfer procedures clearly posted in their facility, and 
the knowledge to use the "right piece of paper" (correct template) to transfer wastes to 
WM&D. 

EXAMPLE APPLICATION OF THE WASTE IDENTIFICATION PROGRAM 

The WI Program was applied in identifying and characterizing the various blocks of waste generated by operation 
of the Universal Cells (hot cells) at CRL. A total of 16 radioactive waste blocks were identified, ranging from 
highly radioactive cell wastes to out-of-cell trash with incidental contamination. 

The data from the WI team's report were entered into WIP-111, which created template waste data sheets for each 
block identified. Figures 4A and 4B illustrate the front and back of one of the template data sheets created for the 
Universal Cells. 

Note: 
the number of contaminants, over 60, reported for this waste block (Figure 4B), 
the waste block number (template number in top right comer of Figures 4A and 4B), and 
the waste class (bottom left comer of Figure 4A). 
WM&D uses a three digit waste class code, XYZ, where 



X = storage category (5 is a type of tile hole in use at CRL) 
Y = disposal category (3 is a geological repository disposal option) 
Z = special handling/operations category. 

CURRENT STATUS OF THE WASTE IDENTIFICATION PROGRAM'S IMPLEMENTATION 

The WI Program was developed, tested and implementation was started on the CRL site before it was applied to 
non-CRL waste generators. 

Figure 5 summarizes the status of the program's implementation for CRL generators as of July 1998. It shows 
that the WI program has been fully implemented for the following major waste generators: 

hot cell facilities (for fuel examination, pressure tube examination, isotope production. et cetera) 
fuel fabrication (recycle fuel fabrication laboratory), and 
several laboratories at CRL 

Implementation is near completion for the Fuel Safety Branch Laboratories (relocated from Whiteshell 
Laboratories) and the new CRL facility to upgrade heavy water and to extract tritium. Because of its complexity, 
the NRU reactor has been divided into 16 subsystems (16 WI reports will be written). At the time of writing, four 
subsystems had been assessed by the WI team. In addition, work continues on expanding WI Program 
implementation to other CRL waste generators. 

Implementation of the WI Program for non-CRL generators began with Ottawa-based radioactive waste 
generators. Based on successes with the Canadian Red Cross Society and the National Research Council. a 
general notice [5] was issued to non-CRL waste generators that routinely send waste to CRL to: 

describe the WI Program and 
notify non-CRL generators that continued acceptance of their wastes was contingent upon their 
participation in the WI Program (whether these wastes were accepted directly by AECL or by way of a 
waste broker). 

At time of writing for this paper, one waste broker (Monserco Limited) had begun implementing the WI program 
for its customers. In addition, AECL was interacting with the University of Toronto to implement the WI 
program on its site and various non-CRL generators had submitted information needed for their participation in 
the WI program. 

Figure 6 summarizes the status of WI Program implementation for the Ottawa-based generators. 

While participation in the WI Program is optional, the general notice that was issued makes the following 
statements: 

. Generators that do not have an on-going, routine use of radioactive materials are not required to participate in 
the WI program. Their wastes are considered as non-routine ... 

. Generators that have an on-going, routine use of radioactive materials that do not intend to transfer their wastes 
to AECL are not required to participate in the WI program. I f ,  at some future date, these generators decide that they 
want to transfer their wastes to A ECL, either directly or indirectly, A ECL reserves the right to not accept their wastes 
until such time as the generators become full participants in the WI pro gram.... 



SUMMARY 

The Waste Identification Program at AECL's Chalk River Laboratories has been used to identify and characterize 
a wide variety of processes and activities that generate radioactive wastes and to identify and characterize the 
various blocks of wastes that are generated by each process or activity. 

The Waste Identification Program and the associated WIP-I11 data management system ensure that the quality of 
waste characterization data is linked to disposal facility performance assessments. This link helps optimize both 
the safety and cost of disposal by classifying and disposing of waste according to its containment and isolation 
requirements. 

Instead of estimating the characteristics of current radioactive wastes on a package-by-package basis, process 
knowledge is used to infer the average characteristics of most wastes. This approach defers, and potentially 
avoids, the use of expensive analytical technologies to perform additional waste characterization until reasonable 
certainty is gained about their ultimate disposition. 

Significant progress has been made implementing the WI Program for both CRL and non-CRL waste generators, 
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Figure 1 : Schematic Overview of the AECL-CRL Waste Identification Program 



WASTE BLOCK 209; 
COLLECTION POINT 

Only the following items are to be 
placed into waste block 209 

fuel & fine reactor component debris from cells l 9  2 and 3 (from cutting 
and destructive exam), he1 and reactor component samples from cells 
4-7. fine and coarse filters from the active drain svstem. slud~e'from the 

- -- 

active drain system - 1 

Note: the above list shall conform to the waste management plan that applies to this waste block 
I 

CAUTION 
Do not place any of the following 

items into waste block 209 
coarse reactor component debris "free" of fuel (Note that the fine reactor 
component debris listed for block 209 is finely divided from cutting 
operations and is mixed with fuel debris. Coarse reactor component 
debris is covered by waste block 201) 

I I 
Note: the above list shall conform to the waste management plan that applies to this waste block 

-- 

Figure 2: Sample Waste Block Collection Point Sign 



Procedures for Transferring Radioactive Wa~tes 
from Production Services' Facilities in Buildings 225, 225A ~ 

and 229 to the CRL Waste Receiver 
1 

Backuround Information 

Both routine and non-routine wastes may be accepted by the group responsible for waste management at 
CRL. Routine wastes are those identified by the following Production Services waste rn4nagement plans: 

W&D-WMO-90430-WN-BC225- 1 (current revision) 
WM&D-WMO-90430-WPN-BC225A- 1 (current revision) 1 

I 

W&D-WO-90430-WPN-BC229- 1 (current revision) 
I 
I 

Routine wastes are: 
identified as "blocks" by the waste receiver, I 

assigned a block number by the waste receiver, and 
assigned a customized waste data sheet (template), which contains the block number. 

Any waste not identified by the waste management plans listed above is considered a non-routine waste. 

Procedures ~ 
1. Routine Waste Blocks I 

1.1 Marking Routine Wastes with the Block Numbers from Their Assigned Te'mplates 

1.1.1 Prior to collecting a routine waste block in the package that is specified on its assigned template, 
the package shall be labelled with the waste block number that is specified on its assigned 
template, except as specified in paragraphs 1,l. 1.2 and 1. I .  1.3, below. 

1.1.1 . l  For example, if waste block 101 is collected in the Mo cell in a 5 gallon can, the 5 
gallon can shall be labelled "block 101" prior to placing it into the cell: 

1.1.1.2 For cases where a package is not used to collect the waste, for example HEiPA filters, 
the item that will become the waste shall be labelled with the block n~~mber  that is 
specified on its assigned template. 

1.1.1.3 For cases where a routine waste block is collected in trash cans lined with plastic bags, 
BOTH the plastic bag that lines the can and the trash can shall be labelled with the 
block number that is on the waste block's assigned template. ~ I 

~ 
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Figure 3: Sample Waste Transfer Procedure (posted in generator's facility) 



CRL-3639 Rev 4 fW%j 

Figure 4A: Example of a Template Data Sheet (front of page) ~ 



AECL - Oil-Site Data Sheet 

Listing of' Contaminants 

V20Marninants in the table above are repcuted in cmmntration 
Total quantities (Bq or g) will b~ calcdatd based on the wh~m 

Cunmrninanb in the table above are reported as the amount c o n t a W  per package @q, grams, or kPa) 

CRL-3639 RW 4 fOiU96) 

Figure 4B: Example of a Template Data Sheet (back of page) 1 



Task 

B375 (M&M Hot Cell) 

Generator 
B375 (FM Hot Cells) 

B234 (UC Hot Cells) 

1 

@ 

B375 (RFFL) 

B2251225A.1229 (Mo/Xe/FISST) 

B524 (Biological Research Facility) 

2 

@ 

@ 
@ 

NRU 

B 107 (Plutonium Chemistry Lab) 

3 

@ 

@ 
@ 

El 

B 145 (M&M Labs) 

B 2 15 (CECEUD) 

4 

@ 

@ 
@ 

[XI 

B320&B330 (Fuel Safety Branch Labs) 

1 Task No. 1 Task Description 1 

@ 

5 

@ 

@ 
@ 

[XI 

@ 

6 

@ 

@ 

1 
2 
3 

@ 
@ 

E] 

+:+ 

receive input information from waste generator's representative 
complete waste identification (WI) report using input information 
create template waste data sheets for waste blocks identified 1 characterized bv WI report 

4 
5 
6 

@ = completed 

@ 
@ 

@ 

---  

create standard procedure to transfer waste from generator to AECL receiver 
create waste collection point signs for each waste block identified 
complete waste management nlan 

G 

3 = near completion or 
significant progress made 

[XI 

[XI 

7 
8 

[xl = not started or minimal 
progress made 

El 

@ 

make WI program presentation to generator's staff 
post waste collection point signs and collect waste per waste management plan and WI report 

Figure 5: Current Status of WI Program Implementation for CRL Radwaste Generators (July 1998) 
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