
ENOINEERINQ CHANQE NOTICE 
P W . l O f d  

3. Originator's Name, Organization, MSIN, 4. US9 Required? I 2. ECN Category 
(mark one) I and Telerrhone No. 

LECN 6603'13 
...................................... 
3 

RPP-6623, Rev. 0 N I A  

5. Date 

011241 01  

E .  Approval Designator 

... . . 

11. Related PO No. 

N/A 

Supplementa I [I 
Direct Revision [XI 

Tenporary [I 
standby [I 

Cancel/Void Supersedure t1 t1 

Change ECN 

Charles H. Mulkey. [I Yes [XI NO 

Environmental , Rl-51, 373-0956 
6. Project Title/No./Work Order No. 7. Bldg./Sys./Fac. No. 

Management o f  the  N I A  
Polychlor inated Biphenyl 

Inventory i n  the  Double-Shell 

9 .  D o c m n t  Nunbers Changed by this ECN 
(includes sheet no. and rev.) 

13a. Description of Change 
Complete rev i s ion .  

10. Related ECN No(s). 

13b. Design Baseline Document? [I Yes [XI NO 

12a. Modification Work 12b. Work Package 12c. Modification Work Colrplete 
NO. 

[I Yes ( f i l l  out Elk. N I A  N I A  
12b) 

12c. 12d) Signature & Date 
[XI No (NA Elks. 12b. Design Authority/Cog. Engineer 

.. .. 

12d. Restored to Original Condi- 
tion (Temp. or Standby ECN only) 

N I A  

Design Authority/Cog. Engineer 
Signature 8 Date 

14a. Justification (mark one) 
Criteria Change [XI Design llrprovenent [I Environnental [I Facility Deactivation [I 
AS-Found [I  Facilitate Const [I const. Error/Omission [I Design Error/Cmission [I 
14b. Justification Details 
The O f f i c e  o f  River Protect ion has requested incorporat ion o f  revised waste acceptance 
c r i t e r i a  f o r  po lych lor inated biphenyls (PCBs). 

15. Distribution (include name, MSIN, and no. of copies) 
See attached d i s t r i b u t i o n .  

HINFOZD 

c [I 
A-7W0013-1 



Page 2 of 2 ENGINEERING CHANGE NOTICE 
1. ECN (use no. from pg. 1 )  

ECN-660373 

Functional Design Criteria 

Operating Specification 

Criticality Specification 

Conceptual Design Report 

Equipment Spec. 

conrt. Spec. 

Procurement Spec. 

Vendor Information 

OM Manual 

FSARISAR 

Safety Equipment List 

Radiation Work Permit 

Environmental impact Statement 

Environmental Report 

Environmental Permit 

Veri i i c a t  i on  
Required 

[I yes 
[XI NO 

StresslDerlgn Repon 

Interface Control Drawing 

Calibration Procedure 

Installstion Procedure 

Maintenance Procedure 

Engineering Procedure 

Operating Instruction 

Operating Procedure 

Operational Safety Requirement 

IEFD Drawing 

Cell Arrangement Drawing 

Essential Material Specification 

Fac. Proc. Samp. Schedule 

Inspection Plan 

lnwntorv Adiurtmant Reauest 

ENGINEERING CONSTRUCTIDN 

Addit ional [I  $ Improvement [I  
Savings [I  $ Delay [I 

Addi t ional  [I $ 
Savings [I  $ 

Tank Calibration Manual 

Health Physics Procedure 

Sparer Multiple Unit Listing 

Test PrOCsdUrBSISpBcifiC~tion 

Component index 

ASME Coded Item 

Human Factor Consideration 

Computer Software 

Electric Circuit Schedule 

ICRS Procedure 

Process Control MsnuailPlan 

Procars Flow Chan 

Purchase Requisition 

Tickler Fils 

[I 
[I 
[I 
[I 
c1 
c3  
[I  
[I 
[I  
c1 
c1 
El 
c1 
[I 
[I  
LJ . .  L J  

2D. other Affected Docunents: (NOTE: Documents l i s t e d  below w i l l  not be revised by t h i s  ECN.) Signatures belou 
i nd i ca te  tha t  t he  s ign ing organization has been n o t i f i e d  of other affected docunents l i s t e d  belou. 

1 -  .-. Document N u h r / R e v t s i o n  
N/A 

Documnt NuT&r/Revision Docunent N h r  Revision 

21. Approvals 

Signature Date 

l/3C/U I Design Au tho r i t y  

Cog. Eng. C.H. Mulkey 

Cog. Mgr. U.T. Dixon S i j d q  
QA 

Ssfet" ~~~ ~ ~ 

Environ. U.T. Dixon 

Other J.U. Hunt 

M.1. Kif& 

Signature Date 
Design Agent 

PE 

PA 

Safety 

Design 

Environ. 

Dther 

DEPARTMENT OF ENERGY 

Signature or a Control N u h r  t ha t  
tracks the Approval Signature 

ADDITIONAL 

A-7900-013-3 (05/96) GEF096 



To From 

Dis t r i bu t i on  Environmental 
Project TitlelWork Order 

Inventory i n  the  Double-Shell Tank System" 
RPP-6623, Rev, 1, "Management o f  the Polychlorinated Biphenyl 

Name 

Page 1 of 1 
Date 01/24/01 
EDTNo. N/A 
ECN NO. ECN-660373 

CH2M H i l l  Hanford GrouD, Inc.  
D .  L .  Banning 
V .  C .  Bovles 

MSIN 

W .  T .  Dikon 
B .  G.  Erlandson 
J .  G .  F ie ld  
K .  D. Fowler 
H. R. Hopkins 
J .  W .  Hunt 
M.  R .  Kembel 
N. W .  K i rch 
J .  A. Lechelt 
S .  G. McKinney 
C .  H .  Mulkey 
D .  M .  Nguyen 
J .  W .  P r a t t  
G.  A .  Stanton 
D.  J .  Washenfelder 
A.  E .  Young 

Text Text Only Attach. / EDT/ECN 
With Appendix Only 
A l l  Only 

Attach. 

R2-12 
R2-11 
R1-51 
H4-20 
R2-12 
R2-11 
R2-58 
R2-12 
S7-03 
R2-11 
R2-11 
R2-12 
R1-51 
R2-12 
R1-51 
R2-12 
H4-02 
R1-10 

Durateck Federal Services o f  Hanford. Inc.  
C .  M .  Seidel G1-32 

F1 uor Hanford 
R .  H. Gurske 

Of f i ce  o f  River Protection 
D. C .  Bryson 
DOE Reading Room 

HE-73 

H6-60 
H2 - 53 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
x 
X 
X 
X 
X 

X 

X 

X 
X 

A-6000-135 (01/93) UEF067 



RPP-6623. Rev. I 

Management of the Polychlorinated Biphenyl 
Inventory in the Double-Shell Tank System 

C .  H. Mulkey 
CH2M HILL Hanford Group, Inc . ,  Richland, WA 99352 
Of f i ce  o f  River Protect ion Contract DE-AC06-99RL14047 

EDT/ECN: ECN-660373 UC: 2070 
Org Code: 76200 Contract No. : 7899-32 
B&R Code: EW 3120074 Total Pages: 1 2  

Key Words: Polychlorinated Biphenyl Inventory, PCB, Inventory, Double- 
Shel l  Tank, DST 

Abstract :  N/A 

"Aroc lor"  i s  the registered trademark o f  the Monsanto Chemical Company 
f o r  t h e i r  polychlor inated biphenyls (PCBs). 
*Microsoft  i s  a r e g i s t e r e d  trademark of Microsoft  Corporat ion.  

TRADEMARK DISCLAIHER. 
t rade name, tradernark, manufacturer, or otheruise, does not necessari ly cons t i t u te  o r  inply i t s  
endorsement, r e c m n d a t i o n ,  or favoring by the United States Goverment o r  any agency thereof o r  
i t s  contractors o r  sutxontractors. 

Reference herein t o  any spec i f i c  c m e r c i a l  product, process, o r  serv ice by 

Pr in ted  i n  the United States of America. 
Control Services, P.D. Box 950, Mailstop H6-08, Richland UA 99352, Phone (509) 372-2420; 

To obta in  copies of  t h i s  docunent, contact: Docunent 

F ~ X  (509) 376-6989. 

'1 

+ 
T 

/ y  /o/ 
Date' 

Approved for Public Release 

A-6400-073 (01/97) GEF321 



(1) Docmnt  Nurber 

RPP - 6623 
RECORD OF REVISION 

(2)  T i t l e  

Management o f  the Polychlorinated Biphenyl Inventory i n  the DoLble-Shell Tank System 

Page 1 

(3) Revision ( 4 )  Oescription of Change - Replace, Add, and Delete Pages 

0 (7) I n i t i a l l y  released 08/09/00 on EDT- 
628400. 

1 RS Incorporate per ECN-660373. 

I I I 

Authorized for Release 

(5) Cog. Engr. (6) Cog. Mgr. Date 

J.A. N.W. K i rch 
Lechel t 

W.T. Dixon 
A L L 4 K P  

I 

A-7320.005 (08/91) UEFlM) 



RPP-6623 
Revision 1 

MANAGEMENT OF THE POLYCHLORINATED BIPHENYL 
INVENTORY IN THE DOUBLE-SHELL TANK SYSTEM 

C. H. Mulkey 
CH2M HILL Hanford Group, Inc. 

Date Published 
January 2001 

0 CH2MHILL 
Hanford Group, Inc. 

Prepared for the U.S. Department of Energy 
Office of River Protection 

Approved for public release; distribution unlimited 



RPP-6623 Rev . 1 

TABLE OF CONTENTS 

1.0 INTRODUCTION .................................................................................................................... 1 
1.1 Purpose .............................................................................................................................. 1 
1.2 Scope .................................................................................................................................. 1 

2.0 PCB WASTE ACCEPTANCE LIMITS ................................................................................... 1 
2.1 PCB Waste Acceptance Criteria for External Wastes Entering The DST system ............ 2 
2.2 Approval Criteria for Intra-TANK FARM (DST and SST) PCB Waste Transfers .......... 3 

3.0 PCB INVENTORY SYSTEM .................................................................................................. 3 

5.0 RESPONSIBILITIES ............................................................................................................... 6 
4.0 IMPLEMENTATION OF THE PCB MANAGEMENT PLAN .............................................. 5 

6.0 REFERENCES ......................................................................................................................... 7 

1 



RPP-6623 Rev. 1 

LIST OF TERMS 

CHG 

DQO 
DST 
EPA 
FY 
PCB 

PPm 
RCRA 
RPP 
SST 
TSAP 
TSCA 
TFC 
% 

DOE-ORP 

PPb 

CH2M HILL Hanford Group, Inc. 
U.S. Department of Energy, Office of River Protection 
Data quality objective 
Double-shell tank 
U.S. Environmental Protection Agency 
Fiscal year 
Polychlorinated biphenyl 
Parts per billion 
Parts per million 
Resource Conservation and Recovery Act 
River Protection Project 
Single-shell tank 
Tank Sampling and Analysis Plan 
Toxic Substance Control Act 
Tank Farm Contractor 
Percent 

DEFINITIONS OF TERMS AS USED IN THIS DOCUMENT 

Aroclor: An Aroclor is any of several commercial polychlorinated biphenyl mixtures and is a 
registered trademark of Monsanto Chemical Company for their polychlorinated biphenyls 
(PCBs). 
DST System: The DST system includes the double-shell tanks, catch tanks, double-contained 
receiver tanks (DCRT), the 204-AR unloading facility, and associated piping. 
DOE-ORP Facilities: DOE-ORP facilities are the DST system, the single-shell tanks and the 
Waste Treatment Plant. 
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MANAGEMENT OF THE POLYCHLORINATED BIPHENYL INVENTORY IN THE 
DOUBLE-SHELL TANK SYSTEM 

1.0 INTRODUCTION 

Some Double-Shell Tanks (DST) have received small quantities of PCBs in historic waste 
shipments. For this reason at least some DST waste has been determined to be PCB remediation 
waste by the U.S. Department of Energy, Office of River Protection (OW) and the United States 
Environmental Protection Agency (EPA). This determination was documented on August 3 I, 
2000 in the “Framework Agreement for Management of Polychlorinated Biphenyls (PCBs) in 
Hanford Tank Waste” (Boston, et al.). PCB remediation waste is a new category of waste 
promulgated in the 1998 revision to the Toxic Substances Control Act (TSCA) commonly called 
the Mega-Rule. The applicability of TSCA to tank farm waste resulted in the application of new 
requirements and the necessity to manage and track PCBs in tank waste. Some Single-Shell 
Tanks (SST) may also contain PCBs and may become subject to TSCA requirements. 

1.1 PURPOSE 

This document describes the principal methods of managing PCBs in the DST system. This 
document also describes waste acceptance criteria to be used in evaluating the acceptability of 
waste containing PCBs. The main purpose behind the transfer controls and PCB waste 
acceptance criteria is to ensure that the waste can be adequately treated in the Waste Treatment 
(vitrification) Plant. These criteria are expected to change as additional information on the 
treatment plant’s capability becomes available. 

1.2 SCOPE 

This document covers all waste currently in the DST System and all waste that is sent to the DST 
system, including SST waste. The DST System includes 28 underground tanks, the 204-AR 
unloading station, catch tanks, doubly-contained receiver tanks, sumps, diversion boxes and all 
associated piping. Specific equipment listings can be found in U S .  DOE (2000). 

2.0 PCB WASTE ACCEPTANCE LIMITS 

This PCB waste acceptance criteria is based on ensuring that the Waste Treatment Plant can 
adequately treat any PCBs in the waste. Limiting the types of TSCA regulated waste in the DST 
system will allow the Waste Treatment Plant to obtain a risk-based approval for the treatment of 
any TSCA regulated PCBs. One key element of the Waste Treatment Plant’s risk assessment is 
the assumption for Waste Treatment Plant feed PCB concentration. The current assumptions 
being used for PCBs in the feed are that solids will not exceed 50 parts per million (ppm) (dry 
weight) and liquids will not exceed 2.9 ppm. Because of the low solubility of PCBs in an 
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aqueous solution, the PCB content in tank supernate is not expected to exceed 0.2 ppm. A 
number of assumptions have been made regarding PCB concentrations that will be acceptable 
from a risk standpoint. As more data becomes available which changes or modifies the 
assumptions it is understood that the PCB waste acceptance criteria will be revised as necessary 
to ensure adequate protection of human health and the environment. 

2.1 PCB WASTE ACCEPTANCE CRITERIA FOR EXTERNAL WASTES ENTERING 
THE DST SYSTEM 

Waste entering the DST system from non-tank farm sources that contains PCBs must be able to 
demonstrate that the waste is not subject to TSCA or meet the following requirements: 

1. Wastes must be classified as PCB remediation waste (as defined in 40 CFR 761.3), 
analytical waste (as regulated under 40 CFR 761.64), or R&D waste (as defined in 40 
CFR 761.3) if they have detectable PCB concentrations. 

2. Waste to be accepted into the DST system must contain 5 450 ppm (dry weight basis) 
PCBs in the solids and 5 2.9 ppm in the liquid. Wastes exceeding these levels must have 
ORP approval in advance of the transfer. 

3. The waste shall be analyzed so that total PCB concentration can be determined. Analysis 
ofAroclors 1016, 1221, 1232,1242, 1248,1254, and 1260 may be used to determine 
total PCBs. PCB detection limits for each Aroclor or total PCB shall be as low as 
reasonably possible but must be 5 5 ppm for solids and 50.29 ppm for liquids. 

4. If a sample contains 2 0.5% solids by weight, separate analyses shall be required for both 
solids and liquids. 

5. The analysis for PCBs shall be done using approved EPA standard methods or an 
alternative procedure approved by EPA. 

6. Incoming waste shall meet specified limits irrespective of any dilution other than the 
normal mixing and dilution that occurs as part of the waste accumulation for treatment. 

7. A waste transfer will not be accepted into the DST system if the transfer causes the 
receiving tank to exceed the PCB inventory concentration limit of 50 ppm in the solid or 
2.9 ppm in the liquid. Wastes exceeding these levels must have ORP approval in 
advance of the transfer. 

8. Waste shall meet all other DST System waste acceptance criteria. 

2 



RPP-6623 Rev. 1 

2.2 APPROVAL CRITERIA FOR INTRA-TANK FARM (DST AND SST) PCB WASTE 
TRANSFERS 

The following are the criteria for approval for transfers within the DST system or from the SST 
system into the DST system. Wastes that do not fall within the criteria below require approval 
by DOE-ORP prior to transfer. 

1. Transfers between DSTs shall have credible PCB concentration estimates or other 
appropriate inventory controls. Methods for tracking PCB concentrations are discussed 
in Section 4.0. 

2. Waste cannot be transferred within the DST system if the transfer would cause the 
receiving tank to exceed the PCB inventory concentration limit of 50 ppm in the solid or 
2.9 ppm in the liquid. If a tank is found to exceed the limit, no transfers of incoming 
waste containing PCBs in excess of the limit will be allowed into that tank. It is 
allowable to transfer waste with a PCB concentration below the limit into a tank that 
exceeds the limit. 

3. PCB analysis shall be in accordance with the analytical requirements specified in 
Section 2.1. Specific analytical requirements are also contained in “Interim Basis for 
PCB Sampling and Analyses” (Banning 2001) and in individual Tank Sampling and 
Analysis Plans (TSAP). 

3.0 PCB INVENTORY SYSTEM 

A PCB inventory is updated to manage PCBs in the DST system. The PCB Inventory System 
will be used to ensure that the feed to the Waste Treatment plant does not exceed Waste 
Treatment Plant PCB limits. Currently the availability of PCB data is very limited but will 
increase as PCB analytical data becomes available. The PCB Inventory System, which is 
maintained on Microsofi Excel spreadsheets, tracks the PCBs currently in the DST system and is 
updated as new waste is accepted into the system, and as wastes are transferred within the 
system. 

The PCB Inventory System consists of a controlled database that resides on a network share 
drive (\\APOlO\PCBINVNTRY). Most users have read-only access. Several individuals are 
trained to create, modify, and perform peer reviews and audits on the database. The database is 
defined and controlled according to Configuration Management of the Polychlorinated Biphenyl 
Inventory Tracking System for Double-Shell Tanks (Lechelt 2000). 

The salient features of the PCB Inventory System include: 

Periodic audits will ensure the database is properly maintained. 

1. As PCB concentration data become available for each tank, the data will be entered into 
the baseline PCB Inventory Tracking System. 

2. Separate database elements (e.g., fields in a record or worksheets in a workbook) will be 
used for listing: 

Tanknumber. 

3 
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a 

a 

The as-found PCB concentration reported for each tank. 

The volume and/or weight YO of liquids and solids in each tank. 
The density and/or specific gravity of the waste. 

The PCB concentrations in solids calculated on a dry weight basis for each tank. 

The PCB concentrations in liquids reported or calculated on a weight per volume 
basis for each tank. 

a The volume of solids in each tank. 

The volume of liquids for each tank. 

The total PCB concentration calculated for each tank. 

References for the elements above. 

For analytical data, the average of the primary and duplicate PCB analyses (when 
available) will be used, unless there is a reason they should not be averaged. Results that 
are less than the detection limit will be treated as being equal to the detection limit but 
will be flagged as being based on values less than detection limits. 

PCB concentrations will be reported as total PCBs and not per Aroclors. 
If analytical PCB concentrations are reported for two or more separate locations in a 

tank, the data will be averaged to determine an average tank concentration. Layering of 
liquid and solid fractions will be evaluated if significant differences in PCB 
concentrations are encountered. 
In calculations used for tracking PCB inventory, concentrations and volumes of waste 

transfers are determined by the following: 
a For external waste entering the DST system, the maximum limit for PCB 

concentration on the Waste Stream Profile Sheets will be used as the concentration of 
PCBs to be transferred. 

For transfers within the DST system, laboratory data, when available, will be used for 
the concentration of PCBs to be transferred. 

The planned pre-transfer volume of waste will be used for the transferred volume, 
until the inventory reconciliation is completed. 

The actual volume of waste transferred will be used, after inventory reconciliation is 
completed. 

a 

Appropriate records will be maintained so that an independent reviewer can duplicate 
calculations and obtain consistent results. 

Until PCB concentration data is available for both receiver and source tank wastes, the 
following criteria will be used in evaluating whether a waste transfer will cause a PCB 
limit in the receiver tank to be exceeded. 

3. 

4. 
5. 

6. 

7. 

8. 

4 
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If there is no PCB data on the waste in the receiving tank, a conservative estimate of 
25 ppm for solids and 0.2 ppm for liquids will be used to determine the receiver 
tank’s initial PCB inventory concentration. 

When a transfer occurs, the assumption will be made that the solids remain in the 
source tank unless the transfer is specifically is designed to move solids (e.g. 
sluicing). 

PCBs in the source tank supernate are assumed to be transferred to the receiving tank. 

For non-tank farm waste receipts, the maximum values for both the PCB 
concentration and solids loading in the source waste will be used in calculating the 
PCB inventory in the receiver tank. 

The PCB inventory will be adjusted to reflect more recent analyses as the information 
becomes available. 

4.0 IMPLEMENTATION OF THE PCB MANAGEMENT PLAN 

The three main features for the management of PCBs in the DST system are discussed below. 
Assuming an appropriate level of funding is provided, this plan for the management of PCB 
wastes in the DST system will be implemented as follows. 

1. Define the criteria for waste acceptance into and within the DST system, as discussed in 
Section 2.0. 

The Tank Farm Waste Transfer Compatibility Program (Fowler 2000) will act 
as the “gatekeeper” to ensure that only wastes meeting the criteria in Section 2.0 
of this document will be allowed into the DST system. The interim restrictions 
on waste transfers are in place in Fowler (2000). A Waste Compatibility 
Assessment is used for every transfer of waste into and within the DST system. 
Early in FY 2001, the compatibility program is expected to be updated to 
incorporate the waste acceptance criteria set forth in Section 2.0 of this 
document. 

2. Create and maintain a baseline PCB inventory, as discussed in Section 3.0. 

3. The “backbone” of the PCB Inventory Database (Le., a database populated by the limited 
data available) has been established. The management of the database is described in 
Configuration Management of the Polychlorinated Biphenyl Inventory Tracking System 
for Double-Shell Tanks (Lechelt 2000). The database will be updated to include results 
from waste transfers, archived results, and the results from other sampling activities. 

5 
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5.0 RESPONSIBILITIES 

The responsibilities describe in th is  section are assigned to named organizations. If an 
organization undergoes a name change (e.g., due to reorganization), the responsibility will 
remain with the organization, unless otherwise directed in writing. It is assumed that an 
appropriate level of funding to complete the work described below will be maintained. 

Process Control is responsible to: 
Prepare and maintain the PCB Inventory Tracking System database. 

Update the Tank Farm Waste Transfer Compatibility Program to incorporate the PCB 
waste acceptance criteria discussed in Section 2.0 of this document. 
Prepare compatibility assessments that address PCB inventory controls. 

Data Development & Interpretation is responsible to: 
Revise as necessary the characterization plan for PCB baseline inventory (Nguyen 2000). 

Prepare and issue other PCB sampling and analysis plans, as necessary. 

Notify the laboratory of upcoming PCB analytical needs. 

The 2 2 2 3  Laboratory is responsible to: 
Develop/modify procedures for analysis for PCB as required. 

Perform PCB analysis and report results in accordance with regulatory requirements, 
characterization plans, Interim Basis for PCB Sampling and Analyses (Banning 2001), 
and TSAPs. 

The Environmental Services Organization is responsible to: 

Review and approve plans for the analysis of PCBs 

Provide funding and direction of activities that are necessary to meet TSCA 
requirements. 

Update, as necessary, the Compatibility DQO (Mulkey et al. 1999). 
Approve compatibility assessments. 

6 
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