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Abstract

6JKU� 2QNNWVKQP� 2TGXGPVKQP� 1RRQTVWPKV[� #UUGUUOGPV� YCU� EQPFWEVGF� HQT� VJG
0GWVTQP� )GPGTCVQT� 2TQFWEVKQP� (CEKNKV[� 
0)2(�� DGVYGGP� (GDTWCT[� CPF
5GRVGODGT� ������ � 6JG� RTKOCT[� RWTRQUG� QH� VJKU� 221#� YCU� VQ� RTQXKFG
TGEQOOGPFCVKQPU� HQT� RQUUKDNG� YCUVG� TGFWEVKQP� OGCUWTGU� QH� 0)2( U
*C\CTFQWU�CPF�.QY�.GXGN�4CFKQCEVKXG�YCUVG�UVTGCOU��6JKU�TGRQTV�EQPVCKPU�C
UWOOCT[� QH� VJG� KPHQTOCVKQP� EQNNGEVGF� CPF� CPCN[UGU� RGTHQTOGF� YKVJ
TGEQOOGPFGF� QRVKQPU� HQT� KORNGOGPVCVKQP�� � 6JG� 5CPFKC� 0CVKQPCN
.CDQTCVQTKGU�0GY� /GZKEQ� 2QNNWVKQP� 2TGXGPVKQP� )TQWR� YKNN� YQTM� YKVJ� VJG
0)2(�VQ�KORNGOGPV�VJGUG�QRVKQPU�
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Executive Summary

6JG� 0GWVTQP� )GPGTCVQT� 2TQFWEVKQP� (CEKNKV[� 
0)2(�� KU� QPG� QH� VJG� OQUV
CFXCPEGF� HCEKNKVKGU� QH� KVU� V[RG� KP� VJG� 7PKVGF� 5VCVGU�� � 6JG� 0)2(� KU� C� PQP�
TGCEVQT�� PQP�PWENGCT� HCEKNKV[� YJQUG� RTKOCT[� RWTRQUG� KU� VQ� DWKNF� PGWVTQP
IGPGTCVQTU�VQ�OGGV� VJG�PCVKQP U�FGVGTTGPEG�UVTCVGI[��6JG�0)2(� KU� EWTTGPVN[
5CPFKC�0CVKQPCN�.CDQTCVQTKGU�0GY�/GZKEQ U�
50.�0/ U��NCTIGUV�IGPGTCVQT�QH
NQY�NGXGN� TCFKQCEVKXG� YCUVG� 
..9�� CPF� QPG� QH� VJG� NCTIGUV� IGPGTCVQTU� QH
4GUQWTEG�%QPUGTXCVKQP�CPF�4GEQXGT[�#EV�
4%4#��TGIWNCVGF�JC\CTFQWU�YCUVG�
6JKU�2QNNWVKQP�2TGXGPVKQP�1RRQTVWPKV[�#UUGUUOGPV�
221#��YCU�EQPFWEVGF�QP
VJG�0)2(�VQ�RTQXKFG�TGEQOOGPFCVKQPU�HQT�RQUUKDNG�YCUVG�TGFWEVKQP�OGCUWTGU
HQT�JC\CTFQWU�CPF�..9�YCUVG� UVTGCOU��6JG�221#�VGCO�EQPUKUVGF�QH�YCUVG
OCPCIGOGPV�� RQNNWVKQP� RTGXGPVKQP� CPF� HCEKNKV[� OCPCIGTU�� GPIKPGGTU�� CPF
QRGTCVKQPU� RGTUQPPGN�� � 6JKU� KPVGT�FKUEKRNKPCT[� VGCO� YCU� TGURQPUKDNG� HQT
GXCNWCVKPI� RTQEGUUGU� CPF� YCUVG� UVTGCOU�� CPF� IGPGTCVKPI� VJG� RQNNWVKQP
RTGXGPVKQP�
2���QRRQTVWPKVKGU�KFGPVKHKGF�KP�VJKU�TGRQTV�

6JG� NCTIGUV� YCUVG� UVTGCOU� HQT� VJG� HCEKNKV[� CTG� URGPV� CNEQJQN�� URGPV� OKZGF
CEKFU�� CPF�RGTUQPCN� RTQVGEVKXG� GSWKROGPV� 
22'���6JGUG�YCUVG� UVTGCOU�YGTG
VCTIGVGF�HQT�TGFWEVKQP���6JG�221#�VGCO�GXCNWCVGF�VJG�YCUVG�UVTGCO�FCVC�CPF
VGP�RQVGPVKCN�YCUVG�TGFWEVKQP�KFGCU��6JG�KFGCU�YGTG�VJGP�GXCNWCVGF�DCUGF�QP
GHHGEVKXGPGUU�� HGCUKDKNKV[�� CPF� EQUV�� � 6JG� KFGCU� YGTG� ECVGIQTK\GF� WUKPI� C
2�+�%�-� 
2QUUKDNG�+ORNGOGPV�%JCNNGPIG�-KNN�� %JCTV� CPF� UGXGP� QRRQTVWPKVKGU
YGTG� UGNGEVGF� HQT� HWTVJGT� GXCNWCVKQP�� 6JG� UGXGP� 2�� QRRQTVWPKVKGU� FGUETKDGF
DGNQY� CTG� TGEQOOGPFGF� HQT� KORNGOGPVCVKQP�� � 6JGUG� QRRQTVWPKVKGU� UJQYGF
CPPWCN� EQUV� UCXKPIU� YKVJ� SWKEM� RC[DCEM� RGTKQFU�� CPF� YQWNF� RTQXG� VQ� DG
GHHGEVKXG�KP�TGFWEKPI�JC\CTFQWU�CPF�NQY�NGXGN�YCUVG�

1RRQTVWPKV[�����#NEQJQN�4GE[ENG��4G�FKUVKNN�CPF�QT�HKNVGT�CNEQJQN�HQT�TGWUG
GKVJGT�YKVJKP�0)2(�QT�GZVGTPCNN[

1RRQTVWPKV[�����.GCP�6JKPMKPI��+PVGITCVG�)TGGP�KPVQ�0)2( U�.GCP�6JKPMKPI
3WCNKV[�2TQITCO

1RRQTVWPKV[�����'NGOGPVCT[�0GWVTCNK\CVKQP��5GITGICVG�EJGOKECNU�HTQO
FKHHGTGPV�RTQEGUUGU�HQT�PGWVTCNK\CVKQP�CPF�2TQHKNG�CU�C�UQNKF
YCUVG�ECRCDNG�QH�FKURQUCN�VJTQWIJ�VJG�UCPKVCT[�UGYGT�U[UVGO�
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1RRQTVWPKV[�����%JGOKECN�5WDUVKVWVKQP��'XCNWCVG�EJGOKECN�UWDUVKVWVKQP
QRVKQPU�HQT�UQNXGPVU��/QNF�TGNGCUG��CPF�QVJGT�EJGOKECN�EJCPIGU
VJCV�YQWNF�PQV�CHHGEV�VJG�RTQFWEV�URGEKHKECVKQPU

1RRQTVWPKV[�����4CFKCVKQP�2TQVGEVKQP�2TQVQEQN��&GXGNQR�C�2TQEGFWTG�HQT�VJG
EJCTCEVGTK\CVKQP�QH�PQP�TCFKQCEVKXG�YCUVG�NGCXKPI�VJG�6TKVKWO
'PXGNQRG�

1RRQTVWPKV[�����4GE[ENG�PQP�4CFKQCEVKXG�22'��5GV�WR�C�EQPVTCEV�HQT�22'
TGE[ENG�HTQO�PQP�4CFKQNQIKECN�CTGCU�

1RRQTVWPKV[�����2GTOCPGPV�22'��2WTEJCUG�UJQGU�HQT�CNN�CTGCU�VJCV�TGSWKTG
DQQVKGU�



9

Acronyms

&+ &G�+QPK\GF

(; (KUECN�;GCT

..9 .QY�.GXGN�9CUVG

0)2( 0GWVTQP�)GPGTCVQT�2TQFWEVKQP�(CEKNKV[

2� 2QNNWVKQP�2TGXGPVKQP

2�+�%�-�%JCTV 2QUUKDNG�+ORNGOGPV�%JCNNGPIG�-KNN�%JCTV

22' 2GTUQPPGN�2TQVGEVKXG�'SWKROGPV

221# 2QNNWVKQP�2TGXGPVKQP�1RRQTVWPKV[�#UUGUUOGPV

4/9/(� 4CFKQCEVKXG�CPF�/KZGF�9CUVG�/CPCIGOGPV�(CEKNKV[

4%4# 4GUQWTEG�%QPUGTXCVKQP�CPF�4GEQXGT[�#EV

41+ 4GVWTP�QP�+PXGUVOGPV

50.�0/ 5CPFKC�0CVKQPCN�.CDQTCVQTKGU�0GY�/GZKEQ



10

Intentionally Left Blank



11

Introduction

5CPFKC� 0CVKQPCN� .CDQTCVQTKGU�0GY� /GZKEQ� 
50.�0/�� EQPFWEVU� RQNNWVKQP
RTGXGPVKQP� QRRQTVWPKV[� CUUGUUOGPVU� 
221#U�� HQT� NKPG� QTICPK\CVKQPU� VQ
GXCNWCVG� YCUVG�IGPGTCVKPI� RTQEGUUGU� CPF� KFGPVKH[� EQUV�GHHGEVKXG� OGVJQFU� VQ
TGFWEG� YCUVG�� � 6JG� EQORNGVGF� 221#� VJGP� KU� RTGUGPVGF� VQ� VJG� NKPG
QTICPK\CVKQP�HQT�KORNGOGPVCVKQP�
6JG�IQCN�QH�C�221#�KU�VQ�

• 4GFWEG�YCUVG�XQNWOGU�CPF�VQZKEKV[
• +ORNGOGPV� C� U[UVGO� QH� VTCEMKPI� CPF� TGRQTVKPI� GPXKTQPOGPVCN

KORTQXGOGPVU
• 4GFWEG�VJG�NKPG�QTICPK\CVKQP	U�QRGTCVKQPCN�EQUVU

6JKU� 221#� YCU� EQPFWEVGF� HQT� VJG� 0GWVTQP� )GPGTCVQT� 2TQFWEVKQP� (CEKNKV[

0)2(��DGVYGGP�(GDTWCT[�CPF�5GRVGODGT��������6JG�RTKOCT[�RWTRQUG�QH�VJKU
221#� YCU� VQ� RTQXKFG� TGEQOOGPFCVKQPU� HQT� RQUUKDNG� YCUVG� TGFWEVKQP
OGCUWTGU� QH�0)2( U�*C\CTFQWU� CPF�.QY�.GXGN�4CFKQCEVKXG�YCUVG� UVTGCOU�
6JG�RTQEGUU�WUGF�VQ�RGTHQTO�VJKU�221#�KU�QWV�NKPGF�KP�(KIWTG�����6JKU�TGRQTV
EQPVCKPU�C�UWOOCT[�QH�VJG�KPHQTOCVKQP�EQNNGEVGF�CPF�CPCN[UGU�RGTHQTOGF�YKVJ
TGEQOOGPFGF� QRVKQPU� HQT� KORNGOGPVCVKQP�� � 6JG� 50.�0/� 2QNNWVKQP
2TGXGPVKQP�
2���)TQWR� 
������YKNN�YQTM�YKVJ� VJG�0)2(�VQ� KORNGOGPV� VJGUG
QRVKQPU�

6JG� 221#� VGCO� EQPUKUVGF� QH� YCUVG� OCPCIGOGPV�� 2��� HCEKNKV[� OCPCIGTU�
GPIKPGGTU� CPF� QRGTCVKQPU� RGTUQPPGN�� � 6JKU� KPVGT�FKUEKRNKPCT[� VGCO� YCU
TGURQPUKDNG� GXCNWCVKPI� RTQEGUUGU� CPF� YCUVG� UVTGCOU�� CPF� IGPGTCVKPI� VJG
RQNNWVKQP�RTGXGPVKQP�
2���QRRQTVWPKVKGU�KFGPVKHKGF�KP�5GEVKQP�����QH�VJKU�TGRQTV�
+PHQTOCVKQP� YCU� EQNNGEVGF� VJTQWIJ� GZVGPUKXG� KPVGTXKGYU� YKVJ� HCEKNKV[
RGTUQPPGN�� UKVG� XKUKVU�� CPF� GXCNWCVKQP� QH� YCUVG� FKURQUCN� CPF� RWTEJCUKPI
FCVCDCUGU��9CUVG�FKURQUCN�CPF�RWTEJCUKPI�FCVC�YCU�EQNNGEVGF�HQT�CNN�QH�HKUECN
[GCT������CPF�VJG�HKTUV�VJTGG�SWCTVGTU�QH�HKUECN�[GCT��������6JG�FCVC�YCU�WUGF
VQ� GUVCDNKUJ� C� DCUGNKPG� CPF� VQ� GUVKOCVG� HWVWTG� YCUVG� FKURQUCN� YKVJ� VJG
CPVKEKRCVGF�KPETGCUG�KP�RTQFWEVKQP���6JG�KFGPVKHKECVKQP�QH�VJGUG�QRRQTVWPKVKGU
YCU�FGVGTOKPGF�VJTQWIJ�C�OWNVK�UVCIG�RTQEGUU�QEEWTTKPI�QXGT�C���OQPVJ�VKOG
RGTKQF���6JKU�RTQEGUU�EQPUKUVGF�QH�DTCKPUVQTOKPI�KFGCU��UETGGPKPI�KFGCU�WUKPI
C�.GCP�6JKPMKPI� VQQN�� VJG�2�+�%�-�� EJCTV��CPF� EQPFWEVKPI� VGEJPKECN�CPF� EQUV
CPCN[UGU�QP�VJG�UETGGPGF�QRVKQPU�

6JG�221#�RTQEGUU�HQT�VJG�0)2(�YCU�DTQCF�KP�UEQRG�GZVGPFKPI�QXGT�CNN�QH�VJG
RTQFWEVKQP�RTQEGUUGU���6JKU�DTQCF�UEQRG�YCU�UGNGEVGF�DGECWUG�VJKU�KU�VJG�HKTUV
221#� RTGHQTOGF� CV� VJG� HCEKNKV[� UKPEG� VJG� PGWVTQP� IGPGTCVQT� CPF� VWDG
RTQFWEVKQP� RTQEGUUGU� OQXGF� HTQO� VJG� 2KPGNNCU� 2NCPV�� (NQTKFC� VQ� 50.�0/�
6JG�TGUWNVU�QH�VJKU�221#�CTG�FQEWOGPVGF�KP�VJKU�TGRQTV�
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(KIWTG������2QNNWVKQP�2TGXGPVKQP�1RRQTVWPKV[�#UUGUUOGPV�2TQEGUU

PLANNING AND ORGANIZATION

· Get management commitment
· Set Assessment Goals
· Organize Assessment Team

 PREPARATION

·  Identify and Track Waste Streams
·  Compile Process and Facility Data
· Prioritize/Select Assessment Targets
·  Select People for Assessment Teams

ASSESSMENT

· Inspect Site
· Generate Options
· Screen and Rank Options
· Select Options for Feasibility Study

FEASIBILITY ANALYSIS

·  Technical Evaluation
·  Economic Evaluation
·  Select Options for Implementation

IMPLEMENTATION

· Justify Projects and Obtain Funding
·  Install or Modify Equipment
·  Implement New Procedures
·  Evaluate Performance of Projects

Select new
targets

Evaluate
Previous
Options

Repeat the
Process

Successfully Implemented Waste Minimization Projects

The Need to Minimize Waste

Commitment to Proceed
and Team

Organization

Priorities and
Data for the
Assessment

Report on Screened
Options
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Facility Description

02)(� KU� QPG� QH� VJG� OQUV� CFXCPEGF� RTQFWEVKQP� HCEKNKVKGU� QH� KVU� V[RG� KP� VJG
7PKVGF�5VCVGU���6JG�02)(�EQPUKUVU�QH�DWKNFKPIU�����������CPF�����CV�5CPFKC
0CVKQPCN� .CDQTCVQTKGU�0GY� /GZKEQ�� � 6JG� OKUUKQP� QH� VJG� 0)2(� KU� VQ� DWKNF
PGWVTQP�IGPGTCVQTU�VQ�OGGV�VJG�PCVKQP U�FGVGTTGPEG�UVTCVGI[�CPF�VQ�FGNKXGT�C
SWCNKV[� RTQFWEV� QP� VKOG�� � 0GWVTQP� )GPGTCVQTU� CTG� OKPKCVWTG� RCTVKENG
CEEGNGTCVQTU��0GWVTQP� )GPGTCVQTU� EQPUKUV� QH� CRRTQZKOCVGN[� ���� RKGEG� RCTVU
VJCV� CTG� GNGEVTKECNN[� CPF�OGEJCPKECNN[� CUUGODNGF�� � � #� EQORNGVGF� IGPGTCVQT
VCMGU�OQTG�VJCP���OQPVJU�VQ�CUUGODNG���6JG�0)2(�RTQFWEGU�CRRTQZKOCVGN[
�����IGPGTCVQTU�RGT�[GCT���6JGTG�CTG�HKXG�RJCUGU�KP�VJG�RTQFWEVKQP�RTQEGUU�QH
C� PGWVTQP� IGPGTCVQT�� � 'CEJ� RJCUG� JCU� OWNVKRNG� RTQEGUUGU�� � (KIWTG� �� KU� C
RTQEGUU� OCR� QH� VJG� RTQFWEVKQP� QH� C� PGWVTQP� IGPGTCVQT� YKVJ� VJG� OCLQT
RTQEGUUGU�CUUQEKCVGF�YKVJ�GCEJ�RJCUG�

6JG�0)2(�KU�C�PQP�TGCEVQT��PQP�PWENGCT�HCEKNKV[�EQORTKUGF�QH���������USWCTG
HGGV�� � 6JG� 0)2(� NKOKVU� CNN� TCFKQNQIKECN� YQTM� VQ� VJG� 6TKVKWO� 'PXGNQRG�� C
TCFKQNQIKECNN[� EQPVTQNNGF� CTGC� YKVJKP� DWKNFKPI� ����� 6WDG� #UUGODN[� QEEWTU
YKVJKP�VJG�6TKVKWO�'PXGNQRG���6JG�RWTRQUG�QH�VJG�6TKVKWO�'PXGNQRG�KU�VQ�NKOKV
VJG�RQUUKDKNKV[�QH�VTKVKWO�EQPVCOKPCVKQP�VJTQWIJQWV�VJG�HCEKNKV[��6JG�6TKVKWO
'PXGNQRG� JCU� UGNH�EQPVCKPGF� YCVGT� CPF� CKT� GOKUUKQPU� ECRVWTG� U[UVGOU� VQ
RTGXGPV�VTKVKWO�TGNGCUGU�VQ�VJG�GPXKTQPOGPV�

0GWVTQP� IGPGTCVQTU� JCXG� WPKSWG� RTQFWEVKQP� EQORNGZKVKGU� FWG� VQ� UVTKPIGPV
RGTHQTOCPEG�TGSWKTGOGPVU��EQORNGZ�RJ[UKEU�CPF�RTQEGUUGU��CPF�VJG�PGGF�HQT
GZVGPUKXG� RTQVQV[RKPI� CPF� VGUVKPI�� � %JCPIGU� VQ� VJG� RTQFWEVKQP� RTQEGUU
WPFGTIQ�C�TKIQTQWU�TGXKGY�CPF�CRRTQXCN�RTQEGUU�

(KIWTG�����0GWVTQP�)GPGTCVQT�2TQFWEVKQP�(NQY�&KCITCO

  TUBE ASSEMBLY

• Degreasing
• Etching
• Encapsulation
• Abrasive Blast
• Welding

     SUB-ASSEMBLY

• Degreasing

• Etching

• Metalize

PIECE PARTS

• Etching
• Degreasing
• Metalize
• Nickel Plating
• Polishing
• H2 Fire

     NEUTRON GENERATOR
SUB-ASSEMBLY

• Degreasing

• Encapsulation

• Abrasive Blast

• Welding

NEUTRON GENERATOR
FINAL ASSEMBLY

• Degreasing

• Encapsulation

• Abrasive Blast

• Welding
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Waste Streams

6JG�QRGTCVKQP�CPF�OCKPVGPCPEG�CEVKXKVKGU�CV�VJG�0)2(�FGOCPFU�CTG�FKXGTUG
CPF�IGPGTCVG� C� NCTIG�PWODGT� QH�YCUVG� UVTGCOU�� � � 6QVCN�YCUVG� IGPGTCVGF� KP
HKUECN� [GCT� ����� 
(;���� HQT� JC\CTFQWU� YCUVG� 
4%4#��� UQNKF� YCUVG�� OKZGF
YCUVG� CPF� NQY�NGXGN� YCUVG� 
..9�� KU� UJQYP� KP� 6CDNG� ��� � � 0)2(� RTQFWEGU
CRRTQZKOCVGN[�����QH�CNN�QH�50.�0/ U�4%4#�TGIWNCVGF�YCUVG�CPF�����QH�VJG
..9�

6CDNG�����0)2(�9CUVG�)GPGTCVKQP�HQT�(KUECN�;GCT�����

&WTKPI�HKUECN�[GCT������
(;����0)2(�JCU�DGGP�KPETGCUKPI�
TCORKPI�WR�� KV U
RTQFWEVKQP� VQ� HWNN� ECRCEKV[�� � �6JKU� TCOR�WR�JCU� ECWUGF�CP� KPETGCUG� KP� VJGKT
TQWVKPG� ..9� CPF� JC\CTFQWU� YCUVG�� � (KIWTGU� �� CPF� �� UJQY� VJG� KPETGCUGF
IGPGTCVKQP�QH�..9�CPF�*C\CTFQWU�� TGURGEVKXGN[�D[�SWCTVGT� HQT�(;���� �..9
RTQFWEVKQP� KP� (;��� YCU� NCTIGN[� CHHGEVGF� D[� VJG� TGOQXCN� QH� UGXGTCN� *'2#
HKNVGTU��YJKEJ�KU�EQPUKFGTGF�C�PQP�TQWVKPG�YCUVG�UQWTEG�

(KIWTG�����..9�CPF�/KZGF�9CUVG�&KURQUCN�HQT�0)2(�&WTKPI�(;��

Hazardous Waste 1135 kg
Solid Waste 1148 kg
Mixed Waste 5 ft3
Low Level Waste 963 ft3

76
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(KIWTG����*C\CTFQWU�9CUVG�&KURQUCN�HQT�0)2(�FWTKPI�(;��

6JG� RTKOCT[� YCUVG� UVTGCOU� QH� VJG� 0)2(� CTG� JC\CTFQWU� UQNXGPVU�� OKZGF
CEKFU�� CPF� RNCVKPI� UQNWVKQPU�� CPF� DQVJ� NQY�NGXGN� CPF� UQNKF� YCUVG� NCDQTCVQT[
VTCUJ� EQPUKUVKPI�OCKPN[� QH� RGTUQPPGN� RTQVGEVKXG� GSWKROGPV� 
22'�� KPENWFKPI
NCD� EQCVU�� INQXGU�CPF�DQQVKGU�� �(KIWTG��� KU� C� HNQY�FKCITCO�QH� VJG�RTQFWEVKQP
RTQEGUU�KFGPVKH[KPI�VJG�RTQFWEVU�WUGF�CPF�YCUVG�UVTGCOU�CUUQEKCVGF�YKVJ�GCEJ
RTQEGUU�

(KIWTG����0)2(�(NQY�&KCITCO�YKVJ�/CLQT�9CUVG�5VTGCOU

PIECE
PARTS

DI Water, Alcohol, Nitric Acid,
Hydrochloric Acid, Acetic Acid,

Sulfuric Acid, Chromium trioxide

Spent Water, Spent Alcohol, Spent
Nitric/Hydrochloric/Acetic/Sulfuric
Acid Mixture, Chromium etchant

SUB-
ASSEMBLY

DI Water, Alcohol, Acetone,
Metalize mixture

Spent Water, Spent Alcohol,
Spent Acetone, Scrap, PPE

DI Water, Alcohol, Acetone,
Tritium Targets, Blasting Media,

Epoxy mixtures

TUBE
ASSEMBLY

Tritiated Water, Alcohol/Acetone
Spent,  Scrap, silica, Epoxy resin,

PPE

NEUTRON
GENERATOR

SUB-
ASSEMBLY

DI Water, Ethanol, Acetone, Blasting Media, Epoxy
mixtures, Mold release, metal coating, lubricating oils

Spent Water, Spent Ethanol, Spent Acetone,  Scrap, silica,
Aluminum oxide, Mold release, Epoxy resin, PPE, metal

coating over-spray,   used oil

NEUTRON
GENERATOR

FINAL
ASSEMBLY

DI Water, Methylene chloride, Neutron
Generator Sub-Assemblies

Methylene chloride contaminated rags,
Scrap, PPE, detest debris

402

629

801

974
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Hazardous Waste Streams

6JG� 0)2(� RTQFWEGU� CRRTQZKOCVGN[� ��� FKHHGTGPV� JC\CTFQWU� YCUVG� UVTGCOU�
6JG� NCTIGUV� JC\CTFQWU� YCUVG� UVTGCOU� CTG� UJQYP� KP� (KIWTG� ��� 6JG� NCTIGUV
YCUVG�UVTGCO�HQT�VJG�HCEKNKV[�KU�URGPV�CNEQJQN���#NEQJQN�KU�WUGF�VJTQWIJ�QWV�VJG
HCEKNKV[�CU�C�UQNXGPV��FGITGCUGT�CPF�ENGCPGT���6JG�TGOCKPKPI�JC\CTFQWU�YCUVG
UVTGCOU�CTG� EQORTKUGF� QH� QVJGT� UQNXGPVU�CPF�CEKFU�� �6JG� UQNXGPVU�CPF� CEKFU
CTG�OCKPN[�WUGF�HQT�FGITGCUKPI�CPF�GVEJKPI�TGURGEVKXGN[�

(KIWTG����6QR�4%4#�4GIWNCVGF�9CUVGUVTGCOU�HQT�������KP�(;��

Solid Waste Streams

6JG� 0)2(� RTQFWEGU� CRRTQZKOCVGN[� ��� FKHHGTGPV� PQP�4%4#� EJGOKECN� UQNKF
YCUVG�UVTGCOU��6JG�NCTIGUV�UQNKF�YCUVG�UVTGCOU�CTG�UJQYP�KP�(KIWTG�����1PN[
YCUVG� UVTGCOU� TGSWKTKPI� C� FKURQUCN� TGSWGUV� VJCV� CTG� GPVGTGF� KP� VJG� 1TCENG
'PXKTQPOGPVCN� 5[UVGO� CTG� TGRQTVGF�� � 50.�0/� FQGU� PQV� EWTTGPVN[� JCXG� C
UGRCTCVG�OGEJCPKUO�HQT�VTCEMKPI�KPFKXKFWCN�UQNKF�YCUVG�UVTGCOU�FKURQUGF�VQ
VJG�FWORUVGT�

#NWOKPC� QT� CNWOKPWO�QZKFG� KU� VJG� NCTIGUV� UQNKF�YCUVG� UVTGCO�� � #NWOKPC� KU
WUGF�KP�CDTCUKXG�DNCUVKPI���#NWOKPC�YCU�RTQHKNGF�KP�(;���CPF�KU�PQY�FKURQUGF
KP�VJG�UQNKF�YCUVG�FWORUVGT�UVTGCO���9CUVG�UVTGCOU�PQV�EWTTGPVN[�VTCEMGF�D[
VJG�HCEKNKV[�KPENWFG�INCUU��RNCUVKE��ECTFDQCTF��CPF�CNWOKPWO�

551.12

131.64
154.29
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(KIWTG�����6QR�0QP�4%4#�%JGOKECN�9CUVGUVTGCOU�HQT�������KP�(;��

Low Level and Mixed Radioactive Waste

#NN�NQY�NGXGN�CPF�OKZGF�YCUVG�KU�RTQFWEGF�KP�VJG�6TKVKWO�'PXGNQRG���%WTTGPV
HCEKNKV[� RTQEGFWTGU� TGSWKTG� VJCV� CNN� OCVGTKCN� HTQO� VJKU� CTGC� KU� FKURQUGF� CU
GKVJGT� NQY� NGXGN� QT� OKZGF�� FGRGPFKPI� QP� VJG� RTGUGPEG� QH� C� JC\CTFQWU
EQPUVKVWGPV�� � (KIWTGU� �� CPF� �� UJQY� VJG� FKUVTKDWVKQP� QH� VJG� FKHHGTGPV� YCUVG
V[RGU�

%QORCEVCDNG�� UQNKF� YCUVG� HTQO� TQWVKPG� QRGTCVKQPU� KU� FKURQUCDNG� 22'
KPENWFKPI� UWKVU�� NCD� EQCVU�� INQXGU�� DQQVKGU� CPF� UMWNNECRU�� �#� NCTIG� RQTVKQP� QH
VJKU�YCUVG� UVTGCO� KU�6[XGM6/�OCVGTKCN�� �0QP�EQORCEVCDNG�� UQNKF�YCUVG� HTQO
TQWVKPG� QRGTCVKQPU� EQPUKUVU� NCTIGN[� QH� UETCR� OGVCN�� EQORWVGT� RCTVU�� INCUU�
RNCUVKE��CPF�HKNVGTU��0QP�EQORCEVCDNG��NKSWKF�YCUVG�HTQO�TQWVKPG�QRGTCVKQPU�KU
VTKVKCVGF� YCVGT� CPF� VCTIGV� YCUVG�� � 6JKU� YCUVG� UVTGCO� KU� UQNKFKHKGF� CV� VJG
4CFKQCEVKXG�CPF�/KZGF�9CUVG�/CPCIGOGPV�(CEKNKV[�
4/9/(��CPF�UGPV�QHH�
UKVG� HQT� FKURQUCN�� � 0QP�EQORCEVCDNG� YCUVG� HTQO� PQP�TQWVKPG� QRGTCVKQPU
EQPUKUVU� QH� XCEWWO� RWORU�� *'2#� HKNVGTU�� UETCR� OGVCN�� INCUU�� CPF� RNCUVKE
IGPGTCVGF� HTQO� ENGCP� QWV� CPF� FGOQNKVKQP� RTQLGEVU�� � 6JKU� YCUVG� UVTGCO� KU
IGPGTCVGF�FWTKPI�C�URKNN�QT�QVJGT�GXGPV�VJCV�KU�PQV�RCTV�QH�VJG�HCEKNKVKGU�PQTOCN
QRGTCVKQP��CPF�XCTKGU�HTQO�[GCT�VQ�[GCT���6JG�EJCPIG�QWV�QH�*'2#�HKNVGTU��HQT
KPUVCPEG��YCU�VJG�OCLQT�EQORQPGPV�QH�VJKU�YCUVG�UVTGCO�KP�(;���
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(KIWTG�����&KUVTKDWVKQP�QH�.QY�.GXGN�9CUVG�6[RGU

(KIWTG�����&KUVTKDWVKQP�QH�/KZGF�9CUVG�6[RGU

69%

25%

4% 2%

Compactable; Solid Waste
from Routine Operations
(69%)

Non-Compactable; Solid
Waste from Routine
Operations (25%)

Non-Compactable; Liquid
Waste from Routine
Operations (4%)

Non-Compactable; Solid
Waste from Non-Routine
Operations (2%)

15%

85%

Non-Compactable; Solid
Waste from Non-Routine
Operations (85%)

Non-Compactable; Solid
Waste from Routine
Operations (15%)
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Current Activities

Waste Profiling

1XGT� VJG� NCUV� EQWRNG� QH� [GCTU�� VJG� 50.�0/� .GICN� CPF� VJG� 4GIWNCVQT[
%QORNKCPEG� &GRCTVOGPVU� JCXG� CNNQYGF� QTICPK\CVKQPU� NKMG� VJG� 0)2(� VQ
�RTQHKNG�� EGTVCKP� YCUVG� UVTGCOU� CU� PQP�JC\CTFQWU� VJCV� YGTG� RTGXKQWUN[
OCPCIGF� CU� JC\CTFQWU��6JKU� RTQHKNKPI� RTQEGUU� CNNQYU�YCUVGU� VQ� DG� TGOQXGF
HTQO�VJG�4%4#�TGIWNCVQT[�TGSWKTGOGPVU�CPF�DG�FKURQUGF�CU�UQNKF�YCUVG��6JG
RTQHKNKPI� RTQEGUU� TGSWKTGU� VJCV� HCEKNKV[� YCUVG� OCPCIGOGPV� RGTUQPPGN� RTQXG
VJCV� VJG� YCUVG� UVTGCO� FQGU� PQV� OGGV� GKVJGT� VJG� EJCTCEVGTKUVKE� QT� NKUVGF
ETKVGTKC�QH�C�JC\CTFQWU�YCUVG�

5GXGTCN� YCUVG� UVTGCOU� JCXG� DGGP� RTQHKNGF�� � 6JKU� TGENCUUKHKECVKQP� RTQEGUU
TGFWEGF� VJG� COQWPV� QH� JC\CTFQWU�YCUVG� IGPGTCVGF� CV� VJG�0)2(� D[� CNOQUV
�����CPF�UCXGF�QXGT���������C�[GCT�KP�FKURQUCN�EQUVU��2TQHKNGF�YCUVG�UVTGCOU
KPENWFGF�

á 4CIU�CPF�YKRGU�EQPVCOKPCVGF�YKVJ�UQNXGPVU��6JKU�HCEKNKV[�YCU�IGPGTCVKPI
QXGT����ICNNQPU�C�YGGM�QH�FT[�UQNXGPV�EQPVCOKPCVGF�YKRGU��#P�GXCNWCVKQP
QH� GCEJ� IGPGTCVQT U� RTQEGUUGU� YCU� TGXKGYGF� CNQPI� YKVJ� C� DCUKE� VTCKPKPI
UGUUKQP�QP�VJG�TGIWNCVQT[�IWKFGNKPGU�HQT�VJG�FKURQUCN�QH�VJGUG�TCIU�

á 1KN[� EQPVCOKPCVGF� OCVGTKCN�� &CKN[�� YGGMN[� CPF� OQPVJN[� RTGXGPVCVKXG
OCKPVGPCPEG�RTQITCOU�IGPGTCVG�NCTIG�COQWPVU�QH�VJKU�YCUVG�UVTGCO�

á 9CUVGYCVGT�� EQPUKUVKPI� QH� ���� UQCR�� ���� GVJCPQN� CPF� ���� &+� YCVGT
UQNWVKQP��#DQWV����ICNNQPU�C�YGGM�QH�YCUVG�YCVGT��RTGXKQWUN[�TGIWNCVGF��KU
FKUEJCTIGF�VQ�VJG�UCPKVCT[�UGYGT�

Waste Compactor

9CUVG�/CPCIGOGPV� ETGYU� CTG� RTGUGPVN[�YQTMKPI� VQ� KPUVCNN� C� EQORCEVQT� HQT
NQY�NGXGN� VTKVKWO� EQPVCOKPCVGF� EQORCEVCDNG� OCVGTKCN�� 6JKU� EQORCEVQT� YCU
RWTEJCUGF� NCUV� [GCT� VQ� TGFWEG� ETGY U� VKOG� HQT� VJG� JCPFNKPI�� RCEMCIKPI� CPF
FQEWOGPVCVKQP� QH� GCEJ� DCI� QH� 22'�� CPF� VQ� TGFWEG� VJG� VQVCN� YCUVG� XQNWOG�
2TGUGPVN[��VJG�0)(2�IGPGTCVGU�CDQWV�VGP�DCIU�C�YGGM�QH�VJKU�YCUVG�UVTGCO�
6JKU� EQORCEVQT�JCU� VJG� ECRCDKNKVKGU� VQ� EQORCEV� UGXGP�DCIU� QH�22'� KPVQ� QPG
OGVCN����ICNNQP�FTWO��6JKU�FTWO�YKNN�VJGP�DG�EGTVKHKGF�D[�CP�QPUKVG�KPURGEVQT
CPF� EQWNF� DG� UJKRRGF� FKTGEVN[� VQ� VJG� FKURQUCN� UKVG�� 6JKU�YKNN� PQV� TGFWEG� VJG
COQWPV� QH� 22'� RTGUGPVN[� DGKPI� WUGF�� DWV� YKNN� CNNQY� HQT� DGVVGT� URCEG
OCPCIGOGPV� CV� VJG� FKURQUCN� UKVGU�� � � #� 4GVWTP� QP� +PXGUVOGPV� 
41+�
ECNEWNCVKQP� QP� VJG� KORNGOGPVCVKQP� QH� VJKU� GSWKROGPV� KU� KPENWFGF� KP
#VVCEJOGPV���
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Pollution Prevention Opportunities

#HVGT� GXCNWCVKPI� VJG� YCUVG� UVTGCO� FCVC�� VJG� VGCO� RCTVKEKRCVGF� KP� C
DTCKPUVQTOKPI�UGUUKQP�VQ�FGXGNQR�C�NKUV�QH�RQVGPVKCN�YCUVG�TGFWEVKQP�KFGCU��6JG
KFGCU�KFGPVKHKGF�HQT�GXCNWCVKQP�CTG�UWOOCTK\GF�DGNQY�

+FGC� ��� #NEQJQN� 4GFWEVKQP�� (KPF� CP� CNVGTPCVG� WUG� HQT� URGPV� CNEQJQN�
RQUUKDN[�CU�C�HWGN�

+FGC� ��� #NEQJQN� 4GE[ENG�� 4G�FKUVKNN� CPF�QT� HKNVGT� CNEQJQN� HQT� TGWUG� GKVJGT
YKVJKP�0GWVTQP�)GPGTCVQT�(CEKNKV[�QT�GZVGTPCNN[

+FGC� ��� .GCP� 6JKPMKPI�� +PVGITCVG� )TGGP� KPVQ� 0)2( U� .GCP� 6JKPMKPI
3WCNKV[�2TQITCO

+FGC����'NGOGPVCT[�0GWVTCNK\CVKQP��5GITGICVG�JKIJ�CPF�NQY�R*�EJGOKECNU
HTQO� FKHHGTGPV� RTQEGUUGU� CPF� � PGWVTCNK\G� VQ� TGOQXG� VJG� JC\CTFQWU
EJCTCEVGTKUVKE�� � 2TQHKNG� VJG� PGWVTCNK\GF� YCUVGU� HQT� FKURQUCN� KP� VJG� UCPKVCT[
UGYGT�U[UVGO�

+FGC� ��� %JGOKECN� 5WDUVKVWVKQP�� 'XCNWCVG� EJGOKECN� UWDUVKVWVKQP� QRVKQPU
VJCV� YQWNF� FGETGCUG� VJG� JGCNVJ� CPF� GPXKTQPOGPVCN� KORCEV� QH� 0)2(	U
UQNXGPVU�� OQNF� TGNGCUG�� CPF� CEKFU�� %JGOKECNU� VJCV� CTG� PQV� TGSWKTGF� KP� VJG
RTQFWEVKQP�URGEKHKECVKQPU�YQWNF�DG�GXCNWCVGF�HKTUV�CPF�CNVGTPCVKXGU�IGPGTCVGF
VJTQWIJ�VJG�0)2(	U�EWTTGPV�.GCP�6JKPMKPI�KPKVKCVKXG�

+FGC� ��� .CWPFGT� 22'�� 2WTEJCUG� KP�JQWUG� GSWKROGPV� VQ� YCUJ� CPF� TGWUG
22'�HTQO�TCFKQCEVKXG�CTGCU�

+FGC� ��� 4CFKCVKQP� 2TQVGEVKQP� 2TQVQEQN�� &GXGNQR� C� RTQEGFWTG� HQT� VJG
EJCTCEVGTK\CVKQP�QH�PQP�TCFKQCEVKXG�YCUVG�NGCXKPI�VJG�VTKVKWO�GPXGNQRG�

+FGC����4GWUG�22'�KP�PQP�4CFKQCEVKXG�CTGCU��4GWUG�NCDEQCVU�VJCV�CTG�PQV
FCOCIGF�FWTKPI�WUG�CPF�FQEWOGPV�VJG�SWCPVKV[�QH�YCUVG�TGFWEGF�HTQO�TGWUG�

+FGC����4GE[ENG�PQP�4CFKQCEVKXG�22'��5GV�WR�C� EQPVTCEV� VQ� TGE[ENG�22'
HTQO�PQP�4CFKQCEVKXG�CTGCU�

+FGC�����2GTOCPGPV�22'��2WTEJCUG� TGWUCDNG� UJQGU� QT� UJQG� EQXGTU� HQT� CNN
CTGCU�VJCV�TGSWKTG�DQQVKGU�

6JG� 2�� KFGCU� YGTG� HWTVJGT� GXCNWCVGF� D[� VJG� 221#� VGCO� DCUGF� QP
GHHGEVKXGPGUU�� HGCUKDKNKV[�� CPF� EQUV�� 6JG� KFGCU� YGTG� ECVGIQTK\GF� WUKPI� VJG
2�+�%�-� 
2QUUKDNG�+ORNGOGPV�%JCNNGPIG�-KNN�� %JCTV� KP� #VVCEJOGPV� ��� � 6JG
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2�+�%�-�%JCTV�KU�C�VQQN�WUGF�D[�VJG�HCEKNKV[�VQ�TCPM�KFGCU�HQT�KORNGOGPVCVKQP�
1RRQTVWPKVKGU� ��� ��� ��� ��� ��� ��� CPF� ��� YGTG� UGNGEVGF� HQT� CFFKVKQPCN
KPXGUVKICVKQP��CPF�C�VGEJPKECN�CPF�GEQPQOKE�CPCN[UKU�YCU�RGTHQTOGF���'CEJ�QH
VJGUG�QRRQTVWPKVKGU�KU�FKUEWUUGF�DGNQY���6JG�FGVCKNGF�TGUWNVU�QH�VJGUG�CPCN[UGU
ECP� DG� HQWPF� KP� #VVCEJOGPV� ��� � 'CEJ� QH� VJGUG� UGXGP� QRRQTVWPKVKGU� CTG
TGEQOOGPFGF�HQT�KORNGOGPVCVKQP���6JG[�UJQY�CPPWCN�EQUV�UCXKPIU�YKVJ�SWKEM
RC[DCEM�RGTKQFU��CPF�UKIPKHKECPV�TGFWEVKQPU�KP�JC\CTFQWU�CPF�NQY�NGXGN�YCUVG�

Opportunity 1: Alcohol Recycle

1RRQTVWPKV[���RTQRQUGU�VQ�VTGCV�VJG�URGPV�CNEQJQN�VJTQWIJ�FKUVKNNCVKQP�CPF�QT
HKNVTCVKQP� HQT� TGWUG� GKVJGT�YKVJKP�0)2(�QT� GZVGTPCNN[�� � 6TGCVOGPV�YQWNF� DG
RTGHQTOGF�KP�VJG�NGUU�VJCP����FC[�UVQTCIG�CTGC�NQECVGF�KP�DWKNFKPI�������6JG
CNEQJQN�YQWNF�DG�VTGCVGF�VQ�OGGV�VJG�TGSWKTGOGPVU�KP�URGEKHKECVKQP�55�������
������ �#� (QTOWNC� #NEQJQN�� 6TGCVGF� CNEQJQN� EQWNF� VJGP� DG� WUGF� KPVGTPCNN[
YKVJKP�0)2(�QT�GZVGTPCNN[���%WTTGPVN[�0)2(�KU�VJG�NCTIGUV�WUGT�QH�CNEQJQN�QP�
UKVG�UQ�TGWUG�YKVJKP�VJG�HCEKNKV[�KU�RTGHGTTGF��DWV�QVJGT�QPUKVG�WUGTU�VJCV�EQWNF
DGPGHKV� HTQO�VJG�TGE[ENGF�CNEQJQN� KPENWFG�������CPF������� �6JKU�QRRQTVWPKV[
YQWNF� ITGCVN[� TGFWEG� 0)2( U� NCTIGUV� YCUVG� UVTGCO� YKVJ� VJG� RQUUKDKNKV[� QH
EQORNGVG� GNKOKPCVKQP�� %QUVU� KPEWTTGF� EQWNF� KPENWFG� CPCN[UKU�� GSWKROGPV�
KPUVCNNCVKQP�� KH� UGPV� QHHUKVG� UJKRRKPI�� CPF� RGTUQPPGN�� � 6JKU� OGCUWTG� YQWNF
FGETGCUG�FKURQUCN�EQUV�CPF�RQUUKDN[�VJG�EQUV�QH�RWTEJCUKPI�XKTIKP�CNEQJQN���6JG
4GVWTP� QP� +PXGUVOGPV� 
41+�� KU� ����� CPF� VJG� .KHG� %[ENG� %QUV� 5CXKPIU� KU
���������� � +PHQTOCVKQP� QP� RQUUKDNG� GSWKROGPV� XGPFQTU� KU� KPENWFGF� KP
#VVCEJOGPV���

Opportunity 2: Lean Thinking

%WTTGPVN[� 0)2(� KU� EQPVKPWQWUN[� KORTQXKPI� VJGKT� GHHKEKGPE[� VJTQWIJ� VJG
5KIOC� 5KZ� 3WCNKV[� RTQITCO�� � %QPVKPWQWU� KORTQXGOGPV� HQT� SWCNKV[� CPF
GPXKTQPOGPV� ECP� EQORNGOGPV� GCEJ� QVJGT� VJTQWIJ� C� UJCTGF� RTQITCO� VJCV
DTQCFGPU�VJG�FGHKPKVKQP�QH� YCUVG �VQ�KPENWFG�RJ[UKECN�YCUVG�CU�YGNN�CU�RTQEGUU
VKOG�YCUVG��1RRQTVWPKV[���TGEQOOGPFU�VJG�KPVGITCVKQP�QH�%NGCP�KPVQ�0)2( U
.GCP�6JKPMKPI�3WCNKV[�2TQITCO�D[�WVKNK\KPI�50.�0/ U�RQNNWVKQP�RTGXGPVKQP

2���UWRRQTV�UVCHH�KP�.GCP�'HHQTVU���6JGTG�KU�PQ�EQUV�CUUQEKCVGF�YKVJ�WVKNK\KPI
VJG� 2�� UWRRQTV� UVCHH�� 6JG� %NGCP� �� .GCP� GHHQTV� EQWNF� FGETGCUG� FKURQUCN� QH
UKPING�WUG�UQNXGPV�OKZVWTGU��EQPVKPWG�VQ�NQQM�CV�YCUVG�UVTGCOU�CPF�RTQHKNG�CNN
PQP�4%4#�UVTGCOU�CU� UQNKF�YCUVG�� VTCEM� TGFWEVKQPU� HQT� RTQHKNGF� UQNKF�YCUVG
UVTGCOU��CPF�FGETGCUG�WPPGEGUUCT[�22'�EJCPIGU���#P�41+�QT�.KHG�%[ENG�%QUV
5CXKPIU�YCU�PQV� ECNEWNCVGF� HQT� VJKU� QRRQTVWPKV[�DGECWUG� VJG� EQUV�CPF�YCUVG
TGFWEVKQP� GHHGEVKXGPGUU� YQWNF� DG� XCTKCDNG� FGRGPFKPI� QP� VJG� TGFWEVKQP
OGCUWTGU�KFGPVKHKGF�
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Opportunity 3: Elementary Neutralization

9CUVG�/CPCIGOGPV�ETGYU�CTG�UVCTVKPI�VQ�KPXGUVKICVG�VJG�UCXKPIU�RQVGPVKCN�QH
RGTHQTOKPI� GNGOGPVCT[� PGWVTCNK\CVKQP� KP� UQOG� QH� VJG� RNCVKPI� QRGTCVKQPU�
1RRQTVWPKV[� �� YQWNF� KPENWFG� UGITGICVKQP� QH� VJG� EJGOKECNU� HTQO� FKHHGTGPV
RTQEGUUGU�HQT�PGWVTCNK\CVKQP�CPF�RTQHKNKPI�VJG�PGWVTCNK\GF�YCUVG�UVTGCOU�CU�C
UQNKF� YCUVG� HQT� FKURQUCN� KP� VJG� UCPKVCT[� UGYGT� U[UVGO�� � #NVJQWIJ� VJKU
QRRQTVWPKV[� YQWNF� PQV� TGFWEG� VJG� VQVCN� SWCPVKV[� QH� YCUVG� RTQFWEGF� CV� VJG
HCEKNKV[�KV�YQWNF�TGFWEG�VJG�VQZKEKV[�QH�VJG�YCUVG�UVTGCO�� �1RRQTVWPKV[���JCU
VJG�RQVGPVKCN� VQ� TGFWEG�JC\CTFQWU� RNCVKPI� DCVJ�YCUVGU� D[� ����� �#P�41+� QT
.KHG� %[ENG� %QUV� 5CXKPIU�YCU� PQV� ECNEWNCVGF� HQT� VJKU� QRRQTVWPKV[� FWG� VQ� VJG
PGEGUUKV[�QH�URGEKHKE�YCUVG�UVTGCOU�DGKPI�KFGPVKHKGF�HQT�PGWVTCNK\CVKQP�

Opportunity 4: Chemical Substitution

1RRQTVWPKV[� �� RTQRQUGU� EJGOKECN� UWDUVKVWVKQP� QRVKQPU� HQT� UQNXGPVU�� OQNF
TGNGCUG�� CPF� QVJGT� EJGOKECN� EJCPIGU� VJCV� YQWNF� PQV� CHHGEV� VJG� RTQFWEV
URGEKHKECVKQPU�� � #� HWNN� GXCNWCVKQP� QH� CNN� EJGOKECN� UWDUVKVWVGU� KU� DG[QPF� VJG
UEQRG�QH�VJKU�221#���6JGTGHQTG��VJG�GXCNWCVKQP�RTQEGUU�YKNN�DG�KPEQTRQTCVGF�CU
RCTV� QH� VJG�.GCP�CPF�%NGCP� GHHQTV�� �6JKU�YKNN� DG� CP� QP� IQKPI� RTQEGUU�YJGTG
RCTVKEWNCT�EJGOKECNU�YKNN�DG�KFGPVKHKGF�CPF�GXCNWCVGF�HQT�UWDUVKVWVKQP�QRVKQPU�
6JKU� EQWNF� KPENWFG� VJG� HWTVJGT� WUG� QH� F�NKOQPGPG� QT� $TWNKP� ���)&� CU� PQP�
JC\CTFQWU�UQNXGPVU��#P�41+�QT�.KHG�%[ENG�%QUV�5CXKPIU�YCU�PQV�ECNEWNCVGF�HQT
VJKU� QRRQTVWPKV[� DGECWUG� VJG� EQUV� CPF� YCUVG� TGFWEVKQP� GHHGEVKXGPGUU� KU
XCTKCDNG�FGRGPFKPI�QP�VJG�UWDUVKVWVKQP�QRVKQPU�KFGPVKHKGF�

Opportunity 5: Radiation Protection Protocol

1RRQTVWPKV[� �� TGEQOOGPFU� VJG� FGXGNQROGPV� QH� C� RTQEGFWTG� HQT� VJG
EJCTCEVGTK\CVKQP� QH� PQP�TCFKQCEVKXG� YCUVG� NGCXKPI� VJG� 6TKVKWO� 'PXGNQRG�
%WTTGPVN[�CNN�YCUVG� TGOQXGF� HTQO� VJG� VTKVKWO�GPXGNQRG� KU� EQPUKFGTGF� GKVJGT
..9� QT�/KZGF�� � 6JKU� QRRQTVWPKV[� TGEQOOGPFU� CP� KP� FGRVJ�*GCNVJ� 2J[UKEU
GXCNWCVKQP� QH� VJG� EWTTGPV� RTQVQEQN� CPF� C� FGVGTOKPCVKQP� QH� YJGVJGT
EJCTCEVGTK\CVKQP� RTQVQEQN� EQWNF� DG� FGXGNQRGF�� #NVJQWIJ� VJKU� QRRQTVWPKV[
YQWNF�PQV� TGFWEG� VJG� VQVCN�YCUVG� IGPGTCVGF�� KV�YQWNF� TGFWEG� VJG� XQNWOG� QH
..9� CPF�/KZGF� 9CUVG� UGPV� HQT� FKURQUCN�� � � (WTVJGT� UVWF[� YKNN� PGGF� VQ� DG
RTGHQTOGF� DGHQTG� CP� 41+� QT� .KHG� %[ENG� %QUV� 5CXKPIU� ECNEWNCVKQP� ECP� DG
RTGHQTOGF�
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Opportunity 6: Recycle non-Radioactive PPE

1RRQTVWPKV[� �� TGEQOOGPFU� TGE[ENKPI� 6[XGM6/� 22'� HTQO� PQP�TCFKQNQIKECN
CTGCU�� �6JG�6[XGM6/�22'�YQWNF�DG�UGITGICVGF�HTQO�VJG�PQP�6[XGM6/�CV�VJG
GZKV� RQKPV� QH� CNN� PQP�TCFKQNQIKECN� EQPVTQNNGF� CTGCU�� � 6JG� UGITGICVGF�6[XGM6/
YQWNF�DG�DQZGF� KP� ECTFDQCTF� UJKRRKPI� EQPVCKPGTU�YKVJ� RTG�CFFTGUUGF� NCDGNU
RTQXKFGF�D[�VJG�XGPFQT���6JG�XGPFQT�RC[U�UJKRRKPI�CPF�FQPCVGU�������RGT�NCD
EQCV� CPF� ������ RGT� EQXGTCNN� VQ� C� NQECN� EJCTKV[� KP� 50.�0/ U� PCOG�� � 6JKU
QRRQTVWPKV[�TGFWEGU�VJG�COQWPV�QH�UQNKF�YCUVG�22'�IGPGTCVGF�CV�VJG�HCEKNKV[
D[�����CPF�UWRRQTVU�50.�0/ U�RWDNKE�QWVTGCEJ�RTQITCO���6JG�41+�KU�����
CPF� VJG� .KHG�%[ENG�%QUV� 5CXKPIU� KU� �������� � #VVCEJOGPV� �� EQPVCKPU� URGEKHKE
XGPFQT�KPHQTOCVKQP�

Opportunity 7: Permanent PPE

1RRQTVWPKV[���TGEQOOGPFU�VJG�RWTEJCUG�QH�TGWUCDNG�UJQGU�QT�UJQG�EQXGTU�HQT
CNN�CTGCU�VJCV�TGSWKTG�DQQVKGU�� �5JQGU�YQWNF�DG�RWTEJCUGF�HQT�CNN� KPFKXKFWCNU
VJCV�GPVGT�VJG�EQPVTQNNGF�CTGCU�QP�C�TGIWNCT�DCUKU���6JG�UJQGU�YQWNF�TGOCKP�KP
VJG� CTGCU� KP� TCEMU� FGUKIPGF� HQT� UVQTCIG� QH� VJG� UJQGU�� � 6JG� UJQGU� YQWNF� DG
FQPPGF�CPF�FQHHGF�RGT�VJG�CRRTQRTKCVG�EQPVTQN�RTQEGFWTGU���6JKU�QRRQTVWPKV[
TGFWEGU�DQVJ� VJG� UQNKF�CPF� NQY�NGXGN�YCUVG�FKURQUCN�D[�������� �6JG�41+� HQT
VJKU�QRRQTVWPKV[�KU������CPF�VJG�.KHG�%[ENG�%QUV�5CXKPIU�KU���������

Conclusion

6JG�0)2(�JCU�CP�QPIQKPI�EQOOKVOGPV� VQ�RQNNWVKQP�RTGXGPVKQP�D[�CRRN[KPI
UQWTEG� TGFWEVKQP�� WUKPI� NGUU� VQZKE� OCVGTKCNU�� CPF� D[� TGE[ENKPI� CPF� TGWUKPI
OCVGTKCNU����#U�C�TGUWNV�QH�VJKU�221#�UGXGP�QRRQTVWPKVKGU�JCXG�DGGP�KFGPVKHKGF
HQT�KORNGOGPVCVKQP��6JG�UGXGP�QRRQTVWPKVKGU�CTG�

1RRQTVWPKV[�����#NEQJQN�4GE[ENG��4G�FKUVKNN�CPF�QT�HKNVGT�CNEQJQN�HQT�TGWUG
GKVJGT�YKVJKP�0GWVTQP�)GPGTCVQT�(CEKNKV[�QT�GZVGTPCNN[

1RRQTVWPKV[�����.GCP�6JKPMKPI��+PVGITCVG�%NGCP�KPVQ�0)2( U�.GCP�6JKPMKPI
3WCNKV[�2TQITCO

1RRQTVWPKV[�����'NGOGPVCT[�0GWVTCNK\CVKQP��5GITGICVG�EJGOKECNU�HTQO
FKHHGTGPV�RTQEGUUGU�HQT�PGWVTCNK\CVKQP�CPF�2TQHKNG�CU�C�UQNKF
YCUVG�ECRCDNG�QH�FKURQUCN�VJTQWIJ�VJG�UCPKVCT[�UGYGT�U[UVGO�

1RRQTVWPKV[�����%JGOKECN�5WDUVKVWVKQP��'XCNWCVG�EJGOKECN�UWDUVKVWVKQP
QRVKQPU�HQT�UQNXGPVU��/QNF�TGNGCUG��CPF�QVJGT�EJGOKECN�EJCPIGU
VJCV�YQWNF�PQV�CHHGEV�VJG�RTQFWEV�URGEKHKECVKQPU
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1RRQTVWPKV[�����4CFKCVKQP�2TQVGEVKQP�2TQVQEQN��&GXGNQR�C�2TQEGFWTG�HQT�VJG
EJCTCEVGTK\CVKQP�QH�PQP�TCFKQCEVKXG�YCUVG�NGCXKPI�VJG�6TKVKWO
'PXGNQRG�

1RRQTVWPKV[�����4GE[ENG�PQP�4CFKQCEVKXG�22'��5GV�WR�C�EQPVTCEV�HQT�22'
TGE[ENG�HTQO�PQP�4CFKQNQIKECN�CTGCU�

1RRQTVWPKV[�����2GTOCPGPV�22'��2WTEJCUG�UJQGU�HQT�CNN�CTGCU�VJCV�TGSWKTG
DQQVKGU�

6JGUG� QRRQTVWPKVKGU� UJQY� CPPWCN� EQUV� UCXKPIU� YKVJ� SWKEM� RC[DCEM� RGTKQFU�
CPF� UKIPKHKECPV� TGFWEVKQPU� KP� VJG� IGPGTCVKQP� QH� JC\CTFQWU� CPF� NQY�NGXGN
YCUVG�



25

Attachment 1
P.I.C.K Chart
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Big Pay- Small Pay-

DDeessccrriippttiioonn::  FFYY0011  PPPPOOAA  ooff  tthhee  NNeeuuttrroonn  GGeenneerraattoorr
FFaacciilliittyy

• Recycled Tyvek
• Use Compactor
• Profile Solid

Waste Streams

• Permanent PPE:
shoes in Rad and
non-Rad areas

• Lean Thinking
• Further Process

Review
• Chemical Substitutions

that would not affect
drawings

• Neutralization
• External Reuse of Ethanol

• As a Fuel
• Industrial Use

• Internal Reuse of Ethanol
• Change Rad Release

Limits
• Develop Methodology to

Characterize LLW

• Reuse PPE
• Launderable PPE
• Chemical Substitution that

would affect drawings
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Attachment 2
Cost Analysis
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Recycling of Spent Ethanol and Methanol Mixture
Worksheet 1: Operating and Maintenance Annual Recurring Costs

Expense Cost Items Before (B) After (A)
Annual Costs Annual Costs

Equipment
Purchased Raw Materials and
Supplies
Process Operation Costs:
Utility Costs
Labor Costs
Routine Maintenance Costs for
Processes
Process Costs
Material and Supply Costs $14,180 $3,545

Subtotal $14,180 $3,545
PPE and Related Health/Safety/Supply Costs
Waste Management Costs:

Waste Container costs
Treatment/Storage/Disposal Costs $27,500 $6,875
Inspection/Compliance Costs

Subtotal $27,500 $6,875
Recycling – Material Collection/Separation/Preparation
Costs:
Material and Supply Costs
Operations and Maintenance Labor
Costs
Vendor Costs for Recycling

Subtotal $0 $0
Administrative/Other Costs

Total Annual Cost: $41,680 $10,420
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Recycling of Spent Ethanol and Methanol Mixture
Worksheet 2: Itemized Project Funding Requirements  (One-Time) Implementation Costs)

Category Cost $

INITIAL CAPITAL INVESTMENT

Design
Purchase $16,000
Installation $1,000
Other Capital Investment (explain)

Subtotal: Capital Investment = (C) $17,000
INSTALLATION OPERATING EXPENSES

Planning/Procedure Development
Training
Miscellaneous Supplies
Startup/Testing
Readiness Reviews/Management
Assessment/Administrative Costs
Other Capital Investment (explain)

Subtotal: Installation Operating Expenses = (E) $0
All company adders (G&A/PHMC Fee, MPR, GFS, Overhead, taxes, etc.)

Total Project Funding Requirements = (C + E) $17,000

Useful Project Life (L) (Years)=          10 Time To Implement (Months)=  6
Estimated Project Termination/Disassembly Cost (if applicable) (D) =
RETURN ON INVESTMENT CALCULATION

ROI =( [(B – A) – [(C + E + D)/L]]/(C + E + D) x 100 )= 173.88%

O&M Annual Recurring Costs Project Funding Requirements

Annual Costs, Before (B) =         $41,680
Annual Costs, After (A) =            $10,420
Net Annual Savings (B – A) =     $31,260

Capital Investment (C) =             $17,000
Installation Op Expenses (E) =   $0
Total Project Funds (C + E) =     $17,000
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Recycling of Spent Ethanol and Methanol Mixture
Worksheet 3: Estimate Basis

INITIAL CAPITAL INVESTMENT

Equipment and Installation costs are based on an average cost estimated by potential distillation system
distributors

INSTALLATION AND STARTUP

TRADITIONAL (BASEINE) TECHNOLOGY/METHOD

Material costs are based on estimate given by Cynthia Tenorio that 14400 purchases approximately
1000 gallons of denatured ethanol ($13,280) and 100 gallons of methanol ($900).   Waste management
costs are based on the FY00 and FY01 disposal information for ethanol and methanol mixtures
approximately 550kg per year at a rate of $50 per kilogram.

NEW TECHNOLOGY/METHOD

After costs were estimated based on the system being able to recycle and reuse 75% of the mixture
thereby reducing the waste disposed by 75% as well.

COST SAVINGS/COST AVOIDANCE/RISK REDUCTION

Cost savings are based on reduction of virgin product purchasing and reduction in the quantity of waste
disposed.
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Project Title
Recycling of Spent Ethanol and Methanol Mixture

Implementation Cost ($)        17,000 Year
Initiated

2001

Project Life (years) 10

Annual Expenditures

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Sum Present Value

Base Case: in 2001

annual cost        41,680        41,680        41,680        41,680        41,680        41,680     41,680      41,680        41,680       41,680      41,680      458,480 $378,065

$0

$0

$0

Total Base Case 41,680 41,680 41,680 41,680 41,680 41,680 41,680 41,680 41,680 41,680 41,680 458,480 $378,065

Average annual cost = $41,680 Net Present
Value in

2001, Base
Case

$378,065

P2 Project:

implementation cost        17,000        17,000 $17,000

annual cost        10,420        10,420        10,420        10,420        10,420        10,420     10,420      10,420        10,420       10,420      10,420      114,620 $94,516

Decommissioning Cost              - $0

$0

Total P2 Project 27,420 10,420 10,420 10,420 10,420 10,420 10,420 10,420 10,420 10,420 10,420 131,620 $111,516

Net Present
Value in
2000, P2

Project

$111,516

Results Summary:

Life Cycle Savings (NPV Base Case - NPV P2 Project) = $266,549

Life Cycle Cost Savings per $ Invested = 1568%

Real Discount Rate 4.1%
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Recycling of Solid Waste Tyvek PPE
Worksheet 1: Operating and Maintenance Annual Recurring Costs

Expense Cost Items Before (B) After (A)
Annual Costs Annual Costs

Equipment
Purchased Raw Materials and
Supplies
Process Operation Costs:
Utility Costs
Labor Costs
Routine Maintenance Costs for
Processes
Process Costs
Other

Subtotal $0 $0
PPE and Related Health/Safety/Supply Costs $3,600.00 $3,600.00
Waste Management Costs:

Waste Container costs
Treatment/Storage/Disposal Costs $693 $173
Inspection/Compliance Costs

Subtotal $693 $173
Recycling – Material Collection/Separation/Preparation
Costs:
Material and Supply Costs
Operations and Maintenance Labor
Costs
Vendor Costs for Recycling

Subtotal $0 $0
Administrative/Other Costs

Total Annual Cost: $4,293 $3,773
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Recycling of Solid Waste Tyvek PPE
Worksheet 2: Itemized Project Funding Requirements  (One-Time) Implementation Costs)

Category Cost $

INITIAL CAPITAL INVESTMENT

Design
Purchase: Extra trash cans $200
Installation
Other Capital Investment (explain)

Subtotal: Capital Investment = (C) $200
INSTALLATION OPERATING
EXPENSES
Planning/Procedure Development
Training
Miscellaneous Supplies
Startup/Testing
Readiness Reviews/Management
Assessment/Administrative Costs
Other Capital Investment (explain)

Subtotal: Installation Operating Expenses = (E) $0
All company adders (G&A/PHMC Fee, MPR, GFS, Overhead, taxes, etc.)

Total Project Funding Requirements = (C + E) $200

Useful Project Life (L) (Years)=     20 Time To Implement (Months)=      1
Estimated Project Termination/Disassembly Cost (if applicable) (D) =
RETURN ON INVESTMENT CALCULATION

ROI = (B – A) – [(C + E + D)/L] x 100 = 255.00%

O&M Annual Recurring Costs Project Funding Requirements

Annual Costs, Before (B) =       $4,293 Capital Investment (C) =             $200
Annual Costs, After (A) =          $3,773 Installation Op Expenses (E) =   $0
Net Annual Savings (B – A) =   $520 Total Project Funds (C + E) =     $200
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Recycling of Solid Waste Tyvek PPE
Worksheet 3: Estimate Basis

GENERAL

Tyvek PPE would be sent to an off-site recycler.  The recycler would pay shipping and would donate
$.10/labcoat and $.25/coverall to a local charity in SNL/NM’s name.

INITIAL CAPITAL INVESTMENT

Extra trash cans to separate Tyvek material from non-Tyvek material will be purchased through JIT.
Approximate cost per trash can is $20.

INSTALLATION AND STARTUP

TRADITIONAL (BASEINE) TECHNOLOGY/METHOD

Previously all PPE from non-rad areas was disposed of as solid waste.

NEW TECHNOLOGY/METHOD

All Tyvek material would be sent off-site to a recycler.  The After waste disposal costs are based on
a 75% reduction in volume.

COST SAVINGS/COST AVOIDANCE/RISK REDUCTION

Cost savings would be based on a 75% reduction in solid waste disposed at $13/cubic yard (the
average unit cost that SNL/NM pays to use the KAFB Landfill.
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Project Title: Recycling of Solid Waste Tyvek PPE

Implementation Cost ($)             200 Year Initiated 2001

Project Life (years) 20

Annual Expenditures

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Sum Present Value

Base Case: in 2001

annual cost          4,293          4,293          4,293          4,293          4,293          4,293       4,293        4,293          4,293         4,293        4,293        47,227 $38,943

$0

$0

$0

Total Base Case 4,293 4,293 4,293 4,293 4,293 4,293 4,293 4,293 4,293 4,293 4,293 47,227 $38,943

Average annual cost = $4,293 Net Present Value in 2001, Base Case $38,943

P2 Project:

implementation cost             200             200 $200

annual cost          3,773          3,773          3,773          3,773          3,773          3,773       3,773        3,773          3,773         3,773        3,773        41,507 $34,227

Decommissioning Cost              - $0

$0

Total P2 Project 3,973 3,773 3,773 3,773 3,773 3,773 3,773 3,773 3,773 3,773 3,773 41,707 $34,427

Net Present Value in 2000, P2 Project $34,427

Results Summary:

Life Cycle Savings (NPV Base Case - NPV P2 Project) = $4,517

Life Cycle Cost Savings per $ Invested = 2258%

Real Discount Rate 4.1%
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Purchase of Permanent PPE (shoes)
Worksheet 1: Operating and Maintenance Annual Recurring Costs

Expense Cost Items Before (B) After (A)
Annual Costs Annual Costs

Equipment
Purchased Raw Materials and Supplies
Process Operation Costs:
Utility Costs
Labor Costs
Routine Maintenance Costs for
Processes
Process Costs
Other

Subtotal $0 $0
PPE and Related Health/Safety/Supply Costs $3,600 $0
Waste Management Costs:

Waste Container costs
Treatment/Storage/Disposal Costs $1,527 $0
Inspection/Compliance Costs

Subtotal $5,127 $0
Recycling – Material Collection/Separation/Preparation
Costs:
Material and Supply Costs
Operations and Maintenance Labor
Costs
Vendor Costs for Recycling

Subtotal $0 $0
Administrative/Other Costs

Total Annual Cost: $5,127 $0
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Purchase of Permanent PPE (shoes)
Worksheet 2: Itemized Project Funding Requirements  (One-Time) Implementation Costs)

Category Cost $

INITIAL CAPITAL INVESTMENT

Design
Purchase: permanent PPE (shoes) $630
Installation
Other Capital Investment (explain)

Subtotal: Capital Investment = (C) $630
INSTALLATION OPERATING
EXPENSES
Planning/Procedure Development
Training
Miscellaneous Supplies
Startup/Testing
Readiness Reviews/Management Assessment/Administrative Costs
Other Capital Investment (explain)

Subtotal: Installation Operating Expenses = (E) $0
All company adders (G&A/PHMC Fee, MPR, GFS, Overhead, taxes, etc.)

Total Project Funding Requirements = (C + E) $630

Useful Project Life (L) (Years)=        10 Time To Implement (Months)=        1
Estimated Project Termination/Disassembly Cost (if applicable) (D) = $1,527
RETURN ON INVESTMENT CALCULATION

ROI = (B – A) – [(C + E + D)/L] x 100 = 227.71%

O&M Annual Recurring Costs Project Funding Requirements

Annual Costs, Before (B) =              $5,127 Capital Investment (C) =            $630
Annual Costs, After (A) =                 $0 Installation Op Expenses (E) =  $0
Net Annual Savings (B – A) =          $5,127 Total Project Funds (C + E) =    $630
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Purchase of Permanent PPE (shoes)
Worksheet 3: Estimate Basis

INITIAL CAPITAL INVESTMENT

PPE shoes would be purchased by the facility to replace the current disposable booties that are
being used.  Approximate cost per pair of shoes is $3.15 and it is assumed that approximately 200
pairs will be purchased.

INSTALLATION AND STARTUP

TRADITIONAL (BASEINE) TECHNOLOGY/METHOD

Approximately 100 pairs of booties per month are purchased at $3 per pair.  Currently all booties are
being disposed of as waste.  Booties from non-rad areas are disposed of as solid waste at a rate of
$13/cubic yard.  Approximately 12.5% of the solid waste PPE stream is booties with a total waste
stream quantity of 40 cubic feet per month.  Booties from rad areas are disposed of as LLW at a rate
of $30/cubic foot.  Approximately 12.5% of the LLW PPE stream is booties with a total waste stream
quantity of 32 cubic feet per month.

NEW TECHNOLOGY/METHOD

Permanent PPE shoes would eliminate the purchase and disposal of booties on an annual basis.
Shoes at the end of the project life would be disposed of in accordance with waste management
procedures.

COST SAVINGS/COST AVOIDANCE/RISK REDUCTION

Cost savings are based on the elimination of annual purchase and disposal of
booties.
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Project Title: Purchase of Permanent PPE (shoes)

Implementation Cost ($)             630 Year Initiated 2001

Project Life (years) 10

Annual Expenditures

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Sum Present Value

Base Case: in 2001

annual cost          5,127          5,127          5,127          5,127          5,127          5,127       5,127        5,127          5,127         5,127        5,127        56,393 $46,502

$0

$0

$0

Total Base Case 5,127 5,127 5,127 5,127 5,127 5,127 5,127 5,127 5,127 5,127 5,127 56,393 $46,502

Average annual cost = $5,127 Net Present Value in 2001, Base Case $46,502

P2 Project:

implementation cost             630             630 $630

annual cost                -                -                -                -                -                -             -              -                -               -              - $0

Decommissioning Cost        1,527          1,527 $1,467

$0

Total P2 Project 630 0 0 0 0 0 0 0 0 0 1,527 2,157 $2,097

Net Present Value in 2000, P2 Project $1,651

Results Summary:

Life Cycle Savings (NPV Base Case - NPV P2 Project) = $44,851

Life Cycle Cost Savings per $ Invested = 7119%

Real Discount Rate 4.1%
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Use of Compactor to Reduce the Volume Disposed of LLW PPE
Worksheet 1: Operating and Maintenance Annual Recurring Costs

Expense Cost Items Before (B) After (A)
Annual Costs Annual Costs

Equipment
Purchased Raw Materials and
Supplies
Process Operation Costs:
Utility Costs
Labor Costs
Routine Maintenance Costs for
Processes
Process Costs
Other

Subtotal $0 $0
PPE and Related Health/Safety/Supply Costs
Waste Management Costs:

Waste Container costs
Treatment/Storage/Disposal Costs $11,520 $3,840
Inspection/Compliance Costs

Subtotal $11,520 $3,840
Recycling – Material Collection/Separation/Preparation
Costs:
Material and Supply Costs
Operations and Maintenance Labor Costs
Vendor Costs for Recycling

Subtotal $0 $0
Administrative/Other Costs

Total Annual Cost: $11,520 $3,840
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Use of Compactor to Reduce the Volume Disposed of LLW PPE
Worksheet 2: Itemized Project Funding Requirements  (One-Time Implementation Costs)

Category Cost $

INITIAL CAPITAL INVESTMENT

Design
Purchase
Installation
Other Capital Investment (explain)

Subtotal: Capital Investment = (C) $0
INSTALLATION OPERATING EXPENSES

Planning/Procedure Development

Training
Miscellaneous Supplies
Startup/Testing
Readiness Reviews/Management
Assessment/Administrative Costs
Other Capital Investment (explain)

Subtotal: Installation Operating Expenses = (E) $0
All company adders (G&A/PHMC Fee, MPR, GFS, Overhead, taxes, etc.)

Total Project Funding Requirements = (C + E) $0

Useful Project Life (L) (Years)=     10 Time To Implement (Months)=      6
Estimated Project Termination/Disassembly Cost (if applicable) (D) = $10,000
RETURN ON INVESTMENT CALCULATION

ROI = (B – A) – [(C + E + D)/L] x 100 = 66.80%

O&M Annual Recurring Costs Project Funding Requirements

Annual Costs, Before (B) =       $11,520 Capital Investment (C) =              $0
Annual Costs, After (A) =          $3,840 Installation Op Expenses (E) =    $0
Net Annual Savings (B – A) =   $7,680 Total Project Funds (C + E) =      $0
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Use of Compactor to Reduce the Volume Disposed of LLW PPE
Worksheet 3: Estimate Basis

GENERAL

Neutron Generator has purchased a compactor to reduce the volume of their Low Level Waste.
This cost assessment does not account for equipment already purchased only the cost savings of
the use of the compactor and the eventual cost of the disposal of the compactor.

INITIAL CAPITAL INVESTMENT

Compactor has already been purchased so there is no further capital investment
anticipated.

INSTALLATION AND STARTUP

Future costs related to the startup of the compactor are already accounted for in the employment of
full time waste management personnel.

TRADITIONAL (BASEINE) TECHNOLOGY/METHOD

Currently LLW PPE is not being compacted.  The charge for disposal of LLW is approximately $30
per cubic foot with an average of 32 cubic feet per month being disposed.

NEW TECHNOLOGY/METHOD

Compaction of PPE will reduce the current volume by approximately 66%.  The charge to dispose of
the PPE will remain at $30 per cubic foot

COST SAVINGS/COST AVOIDANCE/RISK REDUCTION

Cost savings are based on the reduction in volume of disposed LLW PPE due to
compaction.  Cost savings do not account for the reduction in volume due to the
purchase of permanent PPE.
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Project Title:  Use of Compactor to Reduce the Volume Disposed of LLW PPE

Implementation Cost ($)                - Year Initiated 2001

Project Life (years) 10

Annual Expenditures

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Sum Present Value

Base Case: in 2001

annual cost        11,520        11,520        11,520        11,520        11,520        11,520     11,520      11,520        11,520       11,520      11,520      126,720 $104,494

$0

$0

$0

Total Base Case 11,520 11,520 11,520 11,520 11,520 11,520 11,520 11,520 11,520 11,520 11,520 126,720 $104,494

Average annual cost = $11,520 Net Present Value in 2001, Base Case $104,494

P2 Project:

implementation cost                - $0

annual cost          3,840          3,840          3,840          3,840          3,840          3,840       3,840        3,840          3,840         3,840        3,840        42,240 $34,831

Decommissioning Cost      10,000        10,000 $9,606

$0

Total P2 Project 3,840 3,840 3,840 3,840 3,840 3,840 3,840 3,840 3,840 3,840 13,840 52,240 $44,438

Net Present Value in 2000, P2 Project $41,522

Results Summary:

Life Cycle Savings (NPV Base Case - NPV P2 Project) = $62,972

Life Cycle Cost Savings per $ Invested = N/A

Real Discount Rate 4.1%



44

Intentionally Left Blank



45

Attachment 3
Vendor Information
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Attachment 4
Vendor Information
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