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ES-1

Executive Summary

I.  INTRODUCTION

7KH� &OHDQHU� 7HFKQRORJLHV� 6XEVWLWXWHV� $VVHVVPHQW� �&76$��� /LWKRJUDSKLF� %ODQNHW
:DVKHV�LV�D�WHFKQLFDO�UHSRUW�WKDW�SUHVHQWV�WKH�SHUIRUPDQFH��FRVW�DQG�ULVN�LQIRUPDWLRQ�GHYHORSHG
E\�WKH�(3$�'HVLJQ�IRU�WKH�(QYLURQPHQW��'I(��/LWKRJUDSK\�3URMHFW�RQ����EODQNHW�ZDVKHV�VROXWLRQV
����VXEVWLWXWH�ZDVKHV�DQG�D�EDVHOLQH�ZDVK�� WKDW�DUH�XVHG�WR�UHPRYH� LQN�DQG�GHEULV� IURP�WKH
SULQWLQJ�SUHVV�UROOHUV���7KH�DVVHVVPHQW�IRFXVHV�RQ�VPDOO�SULQW�VKRSV�WKDW�XVH�VKHHWIHG��QRQ�KHDW
VHW� OLWKRJUDSKLF� SUHVVHV� OHVV� WKDQ���� LQFKHV�ZLGH� DQG� WKDW� FOHDQ� WKHLU� SUHVVHV�PDQXDOO\�� � ,W
LQFOXGHV�DOO�WKH�WHFKQLFDO�LQIRUPDWLRQ�JDWKHUHG�GXULQJ�WKH�3URMHFW��LQFOXGLQJ�WKH�PHWKRGRORJLHV
XVHG�WR�GHYHORS�WKH�SHUIRUPDQFH��FRVW��DQG�HQYLURQPHQWDO�LQIRUPDWLRQ�

7KH�JRDO�RI�WKH�'I(�/LWKRJUDSK\�3URMHFW�LV�WR�ZRUN�ZLWK�WKH�SULQWLQJ�LQGXVWU\�WR�GHYHORS�D
FRPSDUDWLYH�DVVHVVPHQW�RI�EODQNHW�ZDVKHV�XVHG�E\�OLWKRJUDSKHUV���7KH�DVVHVVPHQW�LV�LQWHQGHG�WR
SURYLGH�OLWKRJUDSKHUV�ZLWK�LQIRUPDWLRQ�WKDW�FDQ�DVVLVW�WKHP�LQ�PDNLQJ�GHFLVLRQV�WKDW�LQFRUSRUDWH
HQYLURQPHQWDO�FRQFHUQV�DORQJ�ZLWK�FRVW�DQG�SHUIRUPDQFH�LQIRUPDWLRQ�ZKHQ�SXUFKDVLQJ�EODQNHW
ZDVKHV���$OWKRXJK�WKH�/LWKRJUDSK\�3URMHFW�ZDV�GHVLJQHG�WR�DVVLVW�VPDOO�SULQWHUV�ZKR�PD\�KDYH
OLPLWHG� WLPH� RU� UHVRXUFHV� WR� FRPSDUH� EODQNHW�ZDVKHV�� WKH� SULPDU\� DXGLHQFH� IRU� WKH�&76$� LV
HQYLURQPHQWDO�KHDOWK�DQG�VDIHW\�SHUVRQQHO��FKHPLFDO�DQG�HTXLSPHQW�PDQXIDFWXUHUV�DQG�VXSSOLHUV
LQ� WKH� OLWKRJUDSKLF� SULQWLQJ� LQGXVWU\�� DQG� RWKHU� WHFKQLFDOO\� LQIRUPHG� GHFLVLRQ� PDNHUV�� � 7KH
LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�&76$�ZLOO�IRUP�WKH�EDVLV�RI�D�YDULHW\�RI�XVHU�IULHQGO\�LQIRUPDWLRQ
SURGXFWV�GHVLJQHG�VSHFLILFDOO\�IRU�VPDOO�EXVLQHVV�SULQWHUV�ZKR�DUH�LQWHUHVWHG�LQ�FKRRVLQJ�D�QHZ
EODQNHW�ZDVK���7KHVH�SURGXFWV�ZLOO�LQFOXGH�FDVH�VWXGLHV��EXOOHWLQV��DQG�EURFKXUHV�

7KH�LQIRUPDWLRQ�LQ�WKH�&76$�ZDV�GHYHORSHG�IURP�D�YDULHW\�RI�VRXUFHV���'DWD�RQ�SHUIRUPDQFH
DQG� FRVW� ZHUH� GHULYHG� IURP� UHDO� ZRUOG� SHUIRUPDQFH� GHPRQVWUDWLRQV� FRQGXFWHG� ERWK� LQ� WKH
ODERUDWRU\�DQG� LQ�DFWXDO�SULQWLQJ� IDFLOLWLHV�� � 7KH� ODERUDWRU\� WHVWV�SURYLGHG� LQIRUPDWLRQ�RQ� WKH
FKHPLFDO� FKDUDFWHULVWLFV� RI� WKH� EODQNHW� ZDVKHV� VXFK� DV� EODQNHW� VZHOO� DQG� ZLSDELOLW\�
'HPRQVWUDWLRQV�DW�SULQW�VKRSV�SURYLGHG�ILHOG�GDWD�IRU�WKH�SHUIRUPDQFH�DQG�FRVW�DVVHVVPHQWV�
([SRVXUH��KD]DUG��DQG�ULVN�DVVHVVPHQWV�IRU�WKH�FKHPLFDO�FRPSRQHQWV�RI�WKH�EODQNHW�ZDVKHV�ZHUH
PDGH� E\� WKH� (3$� EDVHG� RQ� DYDLODEOH� GDWD� DQG�PRGHOLQJ�ZKHUH� GDWD�ZHUH� QRW� DYDLODEOH�� � $OO
DVVXPSWLRQV�XVHG�LQ�GHYHORSLQJ�WKH�LQIRUPDWLRQ�LQ�WKH�&76$��VXFK�DV�QXPEHU�RI�EODQNHWV�SHU
SUHVV��VL]H�RI�HDFK�EODQNHW��RU�DPRXQW�RI�ZDVK�XVHG��ZHUH�UHYLHZHG�E\�UHSUHVHQWDWLYHV�RI� WKH
SULQWLQJ�LQGXVWU\�

II.  DESIGN FOR THE ENVIRONMENT LITHOGRAPHY PROJECT

7KH�'I(�/LWKRJUDSK\�3URMHFW�LV�D�MRLQW�HIIRUW�RI�WKH�2IILFH�RI�3ROOXWLRQ�3UHYHQWLRQ�DQG�7R[LFV
�2337��DQG�7KH�8QLYHUVLW\�RI�7HQQHVVHH�&HQWHU�IRU�&OHDQ�3URGXFWV�DQG�&OHDQ�7HFKQRORJLHV��LQ�D
YROXQWDU\� DQG� FRRSHUDWLYH� SDUWQHUVKLS� ZLWK� WKH� 3ULQWLQJ� ,QGXVWULHV� RI� $PHULFD� �3,$��� WKH
(QYLURQPHQWDO� &RQVHUYDWLRQ�%RDUG� RI� WKH�*UDSKLF� &RPPXQLFDWLRQV� ,QGXVWU\� �(&%��� DQG� WKH
*UDSKLF�$UWV�7HFKQLFDO�)RXQGDWLRQ��*$7)����7KH�'I(�3URJUDP�EHJDQ�ZRUNLQJ�ZLWK�WKH�SULQWLQJ
LQGXVWU\�LQ�������ZKHQ�WKH�3,$�UHTXHVWHG�(3$
V�DVVLVWDQFH�LQ�HYDOXDWLQJ�HQYLURQPHQWDO�FODLPV�IRU
SURGXFWV�

7KH�'I(�/LWKRJUDSK\�3URMHFW�SDUWQHUV�FKRVH�WR�FRPSDUH�WKH�HQYLURQPHQWDO�DQG�KXPDQ
KHDOWK�ULVNV�RI�PDQXDO�EODQNHW�ZDVKLQJ�EHFDXVH�WUDGLWLRQDOO\�WKHVH�SURGXFWV�DUH�SHWUROHXP�EDVHG
VROYHQWV�ZLWK�D�KLJK�YRODWLOH�RUJDQLF�FRPSRXQG��92&��FRQWHQW���)RU�H[DPSOH��D�FRPPRQO\�XVHG
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What is the Design for the Environment Program ?

The Design for the Environment (DfE) Program
harnesses EPA’s expertise and leadership to facilitate
information exchange and research on risk reduction and
pollution prevention efforts. DfE works with businesses on a
voluntary basis, and its wide-ranging projects include:

� Assisting businesses in incorporating environmental
concerns into decision-making processes.

� Working with specific industries to evaluate the risks,
performance, and costs of alternative chemicals, processes,
and technologies.

� Helping individual businesses undertake environmental
design efforts through the application of specific tools and
methods.

DfE partners include :

�  Industry
�  Professional Institutions
�  Academia
�  Environmental Groups
�  Public Interest Groups
�  Other Government Agencies

�VROYHQW�LV�90	3�QDSKWKD��ZKLFK�LV
���� SHUFHQW� YRODWLOH�� � 7KH� KLJK
92&�FRQWHQW� EODQNHW� ZDVKHV
FXUUHQWO\� XVHG� E\� PDQ\� SULQWHUV
PD\� SRVH� D� SRWHQWLDO� ULVN� WR
ZRUNHUVª� KHDOWK� DQG� WR� WKH
HQYLURQPHQW�� � ,Q� DGGLWLRQ�� 92&V
KDYH� EHHQ� LPSOLFDWHG� LQ� WKH
IRUPDWLRQ�RI�JURXQG�OHYHO�R]RQH���$V
D� UHVXOW� RI� WKH� SRWHQWLDO� DGYHUVH
HIIHFWV� WKDW� PD\� UHVXOW� IURP� WKH
UHOHDVH� RI� 92&V� IURP� EODQNHW
ZDVKHV� DQG� IURP� RWKHU
DSSOLFDWLRQV�� WKH� (3$� DQG� VRPH
VWDWHV�DUH�FRQVLGHULQJ�UHJXODWLRQV
WKDW�PD\�LPSRVH�UHVWULFWLRQV�RQ�WKH
XVH� DQG� HPLVVLRQV� RI� SURGXFWV
FRQWDLQLQJ� 92&V� DQG� +D]DUGRXV
$LU�3ROOXWDQWV��+$3V����0DQ\�VWDWHV
KDYH� DOUHDG\� LPSOHPHQWHG
UHJXODWLRQV�DLPHG�DW�UHGXFLQJ�92&
HPLVVLRQV�HYHQ�IURP�VPDOO�SULQWHUV�
7KH� 'I(� /LWKRJUDSK\� 3URMHFW
SDUWQHUV� KRSH� WKDW� KHOSLQJ
SULQWHUV�� ODUJH�DQG�VPDOO�� LGHQWLI\
HIIHFWLYH� DQG� FRPSHWLWLYHO\�SULFHG
EODQNHW� ZDVKHV� ZLWK� ORZHU� 92&
FRQWHQW�ZLOO�UHVXOW�LQ�LPSURYHG�DLU
TXDOLW\� LQ� ERWK� SULQWLQJ� IDFLOLWLHV
DQG�LQ�WKH�DPELHQW�DLU�

7KH�SURMHFW�SDUWQHUV�GHFLGHG�WKDW�WKH�'I(�/LWKRJUDSK\�3URMHFW�ZRXOG�IRFXV�RQ�WKH�FRQFHUQV
RI�VPDOO�SULQWHUV���8QOLNH�PDQ\�ODUJH�SULQWHUV�ZKR�PD\�KDYH�VWDII�WKDW�DUH�IDPLOLDU�ZLWK��RU�KDYH
DFFHVV�WR��FXUUHQW�LQIRUPDWLRQ�DERXW�QHZ�DQG�GHYHORSLQJ�SURGXFWV�DQG�WHFKQRORJLHV��PRVW�VPDOOHU
SULQWHUV�DUH�XQOLNHO\�WR�KDYH�WKH�VWDII��WLPH��RU�UHVRXUFHV�WR�LQYHVWLJDWH�WKH�ODWHVW�LQQRYDWLRQV���7R
UHVSRQG�WR�WKH�FRQFHUQV�RI�WKHVH�VPDOOHU�SULQWHUV��WKH�'I(�/LWKRJUDSK\�3URMHFW�SDUWQHUV�DJUHHG�WKDW
WKH�SULPDU\�JRDO�RI�WKH�SURMHFW�ZRXOG�EH�WKH�DVVHVVPHQW�RI�PDQXDO�EODQNHW�ZDVKHV�DV�WKH\�DUH
W\SLFDOO\�XVHG�LQ�VPDOOHU�SULQW�VKRSV�

,Q�RUGHU�WR�EH�HYDOXDWHG�E\�WKH�3URMHFW��WKH�EODQNHW�ZDVKHV�KDG�WR�PHHW�VHYHUDO�FULWHULD������
WKH\�QHHGHG�WR�EH�FRPPHUFLDOO\�DYDLODEOH������WKH\�KDG�WR�EH�YROXQWDULO\�GRQDWHG�E\�WKH�VXSSOLHU�
DQG� ���� WKH� FRPSOHWH� IRUPXODWLRQV� KDG� WR� EH� GLVFORVHG� WR� (3$� IRU� ULVN� DVVHVVPHQW� SXUSRVHV
�DOWKRXJK�WKH�H[DFW�FRPSRVLWLRQ�ZDV�WUHDWHG�DV�FRQILGHQWLDO�E\�(3$�DQG�QRW�GLVFORVHG�WR�SULQWHUV
RU�RWKHU�RXWVLGH�SDUWLHV����,Q�DOO�����EODQNHW�ZDVKHV�DQG�90	3�QDSKWKD��EDVHOLQH���GRQDWHG�E\���
VXSSOLHUV��ZHUH�LQFOXGHG�LQ�WKH�3URMHFW�

7R�SURYLGH�D�EDVLV�IRU�FRPSDULVRQ�DPRQJ�WKH�EODQNHW�ZDVKHV��D�EDVHOLQH�EODQNHW�ZDVK�ZDV
VHOHFWHG���90	3�QDSKWKD��ZKLFK�LV�FRPSRVHG�RI�����SHUFHQW�OLJKW�DOLSKDWLF�VROYHQW�QDSKWKD��ZDV
FKRVHQ�DV�WKH�EDVHOLQH�EHFDXVH�WKH�3URMHFW�SDUWQHUV�EHOLHYHG�WKDW�PRVW�SULQWHUV�ZRXOG�DOUHDG\�EH
IDPLOLDU�ZLWK�KRZ�90	3�QDSKWKD�SHUIRUPV�DQG�WKDW�LW�ZRXOG�EH�D�XVHIXO�SRLQW�RI�UHIHUHQFH�IRU�WKH
HYDOXDWLRQ�RI�WKH�VXEVWLWXWH�ZDVKHV���90	3�QDSKWKD�LV�KLJKO\�HIIHFWLYH�LQ�FOHDQLQJ�EODQNHWV�DQG
UHODWLYHO\�LQH[SHQVLYH�DQG��WKHUHIRUH��SURYLGHV�DQ�H[FHOOHQW�VWDQGDUG�DJDLQVW�ZKLFK�WR�FRPSDUH�WKH
FRVW�DQG�SHUIRUPDQFH�RI�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�
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III.  CLEANER TECHNOLOGIES SUBSTITUTES ASSESSMENT

Summary of Results

%DVHG�RQ� WKH�KD]DUG�DQG�H[SRVXUH� LQIRUPDWLRQ�FROOHFWHG�DQG�DQDO\]HG� IRU� WKH�EODQNHW
ZDVKHV��ULVN�HVWLPDWHV�ZHUH�GHWHUPLQHG�IRU�ERWK�WKH�JHQHUDO�SRSXODWLRQ��L�H���SHRSOH�OLYLQJ�QHDU�D
SULQWLQJ�IDFLOLW\�ZKR�PD\�EH�H[SRVHG�WR�FRQWDPLQDWHG�DLU�RU�ZDWHU��DV�ZHOO�DV�IRU�ZRUNHUV�DW�WKH
SULQWLQJ� IDFLOLWLHV�� �5LVN� HVWLPDWHV� DVVRFLDWHG�ZLWK� WKH� FKHPLFDOV� LQ� WKH�EODQNHW�ZDVKHV�ZHUH
QHJOLJLEOH� IRU� WKH� JHQHUDO� SRSXODWLRQ�� � 7ZHQW\�VHYHQ� RI� WKH� ��� EODQNHW� ZDVKHV� KDG� VRPH
RFFXSDWLRQDO�ULVNV�DVVRFLDWHG�ZLWK�WKHP��SULPDULO\�IURP�GHUPDO�H[SRVXUH���3RVVLEOH�DGYHUVH�HIIHFWV
IURP� GHUPDO� H[SRVXUH� �DQG� VRPH� LQKDODWLRQ� H[SRVXUH�� LQFOXGHG� EORRG� DEQRUPDOLWLHV�
UHSURGXFWLYH�GHYHORSPHQWDO� SUREOHPV�� RU� WKH� SUHVHQFH� RI� FDUFLQRJHQV�� � 3URSHU� SURWHFWLYH
HTXLSPHQW�ZRXOG�VXEVWDQWLDOO\�UHGXFH�RU�HOLPLQDWH�WKHVH�ULVNV�WR�ZRUNHUV�

3ULRU�WR�GHPRQVWUDWLRQ�RI�WKH�EODQNHW�ZDVKHV�LQ�D�SULQW�VKRS��WKH����VXEVWLWXWH�EODQNHW
ZDVKHV�ZHUH�WHVWHG�LQ�WKH�ODERUDWRU\�IRU�EODQNHW�VZHOO�SRWHQWLDO�DQG�ZLSDELOLW\���2I�WKH����ZDVKHV�
���ZHUH�GHHPHG�WR�EH�VDWLVIDFWRU\� IRU�GHPRQVWUDWLRQV�DW�YROXQWHHU�SULQWLQJ�VKRSV� �WZR�VKRSV
GHPRQVWUDWHG�HDFK�EODQNHW�ZDVK����7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�ZHUH�KLJKO\
YDULDEOH�EHWZHHQ�WKH�WZR�SULQW�VKRSV�XVLQJ�D�SDUWLFXODU�EODQNHW�ZDVK�DQG�DPRQJ�WKH�PDQ\�EODQNHW
ZDVKHV�WKHPVHOYHV���3HUIRUPDQFH�YDULHG�WR�D�JUHDW�H[WHQW�EDVHG�RQ�WKH�DPRXQW�RI�LQN�FRYHUDJH�
([FOXGLQJ�WULDOV�ZLWK�KHDY\�LQN�FRYHUDJH��HOHYHQ�ZDVKHV�JDYH�JRRG�RU�IDLU�SHUIRUPDQFHV�DW�ERWK
IDFLOLWLHV��VHYHQ�ZDVKHV�JDYH�JRRG�RU�IDLU�SHUIRUPDQFH�DW�RQH�IDFLOLW\�EXW�QRW�WKH�RWKHU��DQG�WKH
UHPDLQLQJ�IRXU�ZDVKHV�SHUIRUPHG�SRRUO\�DW�ERWK�IDFLOLWLHV�

7KH�FRVWV�RI�XVLQJ� WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�ZHUH�DOVR�KLJKO\�YDULDEOH�HYHQ�ZKHQ
QRUPDOL]HG�IRU�FRVWV�VXFK�DV�ZDJHV��QXPEHU�RI�EODQNHWV�FOHDQHG��HWF���&RPSDUHG�ZLWK�WKH�XVH�RI
WKH�EDVHOLQH��90	3�QDSKWKD��PRVW�RI�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�UHVXOWHG�LQ�LQFUHDVHG�FRVWV�
KRZHYHU�� ILYH� EODQNHW�ZDVKHV� GLG� UHVXOW� LQ� ORZHU� FRVWV� IRU� DW� OHDVW� RQH� RI� WKH� GHPRQVWUDWLRQ
IDFLOLWLHV��DQG�RQH�UHVXOWHG�LQ�ORZHU�FRVWV�DW�ERWK�IDFLOLWLHV���7KH�FRVW�RI�XVLQJ�WKH�EODQNHW�ZDVK�ZDV
PRVW�GHSHQGHQW�RQ�WKH�DPRXQW�RI�WLPH�UHTXLUHG�WR�FOHDQ�WKH�EODQNHW���7KLV�FRVW�ZDV�OLNHO\�KLJKHU
GXH�WR�WKH�SUHVV�RSHUDWRUV
�ODFN�RI�IDPLOLDULW\�ZLWK�WKH�QHZ�SURGXFWV�

Data Collection

'HWHUPLQLQJ� WKH� ULVNV� RI� WKH� VXEVWLWXWH� EODQNHW� ZDVKHV� UHTXLUHG� LQIRUPDWLRQ� RQ� WKH
FKHPLFDOV� LQ� HDFK�EODQNHW�ZDVK� IRUPXODWLRQ� �D� EODQNHW�ZDVK� LV�XVXDOO\� D�PL[WXUH� RI� VHYHUDO
FKHPLFDOV�LQFOXGLQJ�VROYHQWV��WKH�H[DFW�FKHPLFDOV�DQG�WKHLU�SURSRUWLRQV�GHILQH�WKH�IRUPXODWLRQ��
6SHFLILFDOO\��HDFK�EODQNHW�ZDVK�IRUPXODWLRQ�ZDV�EURNHQ�GRZQ�LQWR�LWV�FKHPLFDO�FRPSRQHQWV��DQG
GDWD�ZHUH�JDWKHUHG�RQ�HDFK�LQGLYLGXDO�FKHPLFDO���,Q�RUGHU�WR�PDLQWDLQ�WKH�FRQILGHQWLDOLW\�RI�WKH
IRUPXODWLRQV��(3$�JHQHULFL]HG�WKH�VSHFLILF�FKHPLFDOV�LQ�WKH�IRUPXODWLRQV�LQWR�FKHPLFDO�FDWHJRULHV
�&KDSWHU����6HFWLRQ������)RU�H[DPSOH��LI�D�IRUPXODWLRQ�FRQWDLQHG�GRGHF\O�EHQ]HQHVXOIRQLF�DFLG�RU
VRGLXP�[\OHQH�VXOIRQDWH��ERWK�RI�WKHVH�FKHPLFDOV�ZHUH�GHVLJQDWHG�E\�WKH�FKHPLFDO�FDWHJRU\�DON\O
EHQ]HQH� VXOIRQDWHV�� � 6LPLODUO\�� LI� RQH� IRUPXODWLRQ� FRQWDLQHG� VROYHQW� QDSKWKD� DQG� DQRWKHU
IRUPXODWLRQ� FRQWDLQHG� [\OHQH�� ERWK� RI� WKHVH� FKHPLFDOV� ZRXOG� EH� FDWHJRUL]HG� DV� DURPDWLF
K\GURFDUERQV���$OWKRXJK�WKH�DFWXDO�SHUFHQWDJH�RI�HDFK�FRPSRQHQW�LQ�WKH�PL[WXUH�ZDV�XVHG�LQ�WKH
DVVHVVPHQW��WKLV�LQIRUPDWLRQ�ZDV�QRW�SURYLGHG�LQ�WKH�&76$�WR�PDLQWDLQ�WKH�FRQILGHQWLDOLW\�RI�WKH
SURSULHWDU\�IRUPXODWLRQV���7KH�DFWXDO�FRPSRVLWLRQ�RI�WKH�IRUPXODWLRQV�ZDV�WKXV�NHSW�FRQILGHQWLDO
ZKLOH�VWLOO�SURYLGLQJ�DQ�LQGLFDWLRQ�RI�WKH�W\SH�RI�FKHPLFDO�WKDW�FRXOG�SRVH�D�KD]DUG�

&KHPLFDO�,QIRUPDWLRQ

)RU�HDFK�RI�WKH����FKHPLFDOV�LQFOXGHG�LQ�WKH����EODQNHW�ZDVK�IRUPXODWLRQV��WKH�FKHPLFDO
SURSHUWLHV� DQG� VHOHFWHG� HQYLURQPHQWDO� IDWH� SURSHUWLHV� ZHUH� GHWHUPLQHG� DQG� DUH� SUHVHQWHG� LQ
&KDSWHU����6HFWLRQ�����3URSHUWLHV�WKDW�ZHUH�PHDVXUHG�RU�HVWLPDWHG��XVLQJ�D�YDULHW\�RI�VWDQGDUG
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Project Considerations

There are limitations associated with the analysis that was conducted in the project.  Some
of the global limitations are listed below, other limitations, specific to a particular portion of the
assessment, are given in the applicable sections. 

� This assessment focuses on the use of manual blanket washes in small lithographic printing
facilities using only one press with four color units.  Exposure estimates related to blanket
wash use in larger facilities may be higher.

� The exposure and risk estimates reflect a small portion of the potential exposures within a
lithographic printing facility.  Many of the chemicals found in these formulations may also
be present in the inks or other cleaning solvents used in a shop.  Incremental reduction of
exposures from blanket wash use will reduce cumulative exposures from all sources in a
printing facility.

� The risks associated with volatile organic compound (VOC) releases were not examined
in this assessment. Because VOC releases are a driving factor behind current regulations
affecting printers, VOC content for the formulations are given at the request of industry
participants. The concerns associated with VOC releases are addressed by federal, state,
and local regulations and were not re-evaluated here.

� The regulatory information contained in the CTSA may be useful in moving away from
chemicals that trigger compliance issues, however this document is not intended to provide
compliance assistance. If the reader has questions regarding compliance concerns they
should contact their federal, state, or local regulatory authorities.

� The 37 blanket wash formulations assessed in this report were voluntarily submitted by
participating suppliers and are not intended to be representative of the entire blanket wash
market. 

� The performance and cost data are not based on rigorous scientific studies.  This
information is subjective and is based on limited data points.

� Screening-level risk characterization techniques were used.  The risk characterization
results, therefore, contain limitations regarding confidence.

(3$�PHWKRGV��LQFOXGHG�PHOWLQJ�SRLQW��VROXELOLW\��YDSRU�SUHVVXUH��VRLO�VRUSWLRQ�FRHIILFLHQW��RFWDQRO
ZDWHU�SDUWLWLRQ�FRHIILFLHQW��ERLOLQJ�SRLQW��DQG�IODVK�SRLQW���3UHVHQWDWLRQ�RI�WKHVH�SURSHUWLHV�DOORZV
IRU�WKH�GHWHUPLQDWLRQ�RI�WKH�HQYLURQPHQWDO�IDWH�RI�WKHVH�FKHPLFDOV�ZKHQ�WKH\�DUH�UHOHDVHG�WR�WKH
YDULRXV�PHGLD�VXFK�DV�ODQGILOOV��SXEOLFO\�RZQHG�WUHDWPHQW�ZRUNV��VXUIDFH�ZDWHUV��DQG�VRLO�

+HDOWK�+D]DUG�$VVHVVPHQWV

,QKHUHQW�LQ�GHWHUPLQLQJ�DQ\�ULVN�DVVRFLDWHG�ZLWK�WKHVH�FKHPLFDOV�LV�D�GHWHUPLQDWLRQ�RI�WKH
KD]DUG�RU� WR[LFLW\�RI� WKH�FKHPLFDO�DV�SUHVHQWHG� LQ�6HFWLRQ������ �0DQ\�RI� WKH�FKHPLFDOV� LQ�WKH
EODQNHW� ZDVK� IRUPXODWLRQV� KDYH� EHHQ� VWXGLHG� WR� GHWHUPLQH� WKHLU� KHDOWK� HIIHFWV�� � ,Q� RUGHU� WR
GHWHUPLQH� WKRVH� FKHPLFDOV� IRU� ZKLFK� WHVWLQJ� GDWD� ZHUH� DYDLODEOH�� OLWHUDWXUH� VHDUFKHV� ZHUH
FRQGXFWHG�RI�RQ�OLQH�GDWDEDVHV�LQFOXGLQJ�WKH�(3$
V�,QWHJUDWHG�5LVN�,QIRUPDWLRQ�6\VWHP��,5,6���WKH
1DWLRQDO� /LEUDU\� RI�0HGLFLQH
V�+D]DUGRXV�6XEVWDQFHV�'DWD�%DQN� �+6'%��� 72;/,1(��72;/,7�
*(1(72;��DQG�WKH�5HJLVWU\�RI�7R[LF�(IIHFWV�RI�&KHPLFDO�6XEVWDQFHV��57(&6��
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)RU�PDQ\�RI�WKH�FKHPLFDOV��(3$�KDV�LGHQWLILHG�FKHPLFDO�FRQFHQWUDWLRQV�WKDW�DUH�NQRZQ�WR
EH�KD]DUGRXV��H�J���QR��RU�ORZHVW�REVHUYHG�DGYHUVH�HIIHFW�OHYHO�>12$(/�RU�/2$(/@��RU�OHYHOV�WKDW�DUH
SURWHFWLYH�RI�KXPDQ�KHDOWK��UHIHUHQFH�FRQFHQWUDWLRQ�RU�UHIHUHQFH�GRVH����7KHVH�YDOXHV�ZHUH�WDNHQ
IURP�SXEOLVKHG�OLWHUDWXUH���)RU�WKRVH�FKHPLFDOV�ODFNLQJ�WR[LFLW\�GDWD��(3$
V�6WUXFWXUH�$FWLYLW\�7HDP
HVWLPDWHG�KXPDQ�KHDOWK�FRQFHUQV�EDVHG�RQ�DQDORJRXV�FKHPLFDOV���7KH�DGYHUVH�HIIHFWV�DVVRFLDWHG
ZLWK�WKHVH�FKHPLFDOV�LQFOXGH�FDQFHU��FKURQLF�HIIHFWV�RQ�YDULRXV�RUJDQV�VXFK�DV�WKH�OLYHU�RU�NLGQH\�
HIIHFWV�RQ�GHYHORSLQJ�IHWXVHV��JHQHWLF�PXWDWLRQV�RU�DEHUUDWLRQV��JDVWURLQWHVWLQDO�HIIHFWV��HIIHFWV�RQ
EORRG��QHUYRXV�V\VWHP��DQG�UHVSLUDWRU\�V\VWHP��DQG�HIIHFWV�RQ�WKH�UHSURGXFWLYH�FDSDELOLWLHV�RI
PDOHV�RU�IHPDOHV���7KH�WR[LFLW\�YDOXHV��URXWH�RI�H[SRVXUH��DQG�DGYHUVH�HIIHFWV�IRU�HDFK�FKHPLFDO�DUH
OLVWHG�LQ�7DEOH�������7KLV�LQIRUPDWLRQ�LV�FRPELQHG�ZLWK�HVWLPDWHG�H[SRVXUH�OHYHOV�WR�GHYHORS�DQ
HVWLPDWH�RI�WKH�ULVN�DVVRFLDWHG�ZLWK�HDFK�FKHPLFDO�

(FRORJLFDO�+D]DUG�$VVHVVPHQWV

6LPLODU�LQIRUPDWLRQ�ZDV�JDWKHUHG�RQ�WKH�HFRORJLFDO�HIIHFWV�WKDW�PD\�EH�H[SHFWHG�LI�WKHVH
FKHPLFDOV�DUH�UHOHDVHG�WR�ZDWHU���$FXWH�DQG�FKURQLF�DTXDWLF�WR[LFLW\�YDOXHV�ZHUH�HVWLPDWHG�E\�(3$
XVLQJ� VWUXFWXUH�DFWLYLW\� UHODWLRQVKLS� VRIWZDUH� GHYHORSHG� IRU� WKDW� SXUSRVH� DQG� YHULILHG� E\
FRPSDULVRQ�ZLWK�GDWD�LQ�WKH�DYDLODEOH�OLWHUDWXUH���)RU�GLVFUHWH�RUJDQLF�FKHPLFDOV�VXFK�DV�[\OHQH�
D�VWUXFWXUH�DFWLYLW\�UHODWLRQVKLS�ZDV�XVHG�WR�SUHGLFW�WKH�DFXWH�DQG�FKURQLF�WR[LFLW\�WR�ILVK��DTXDWLF
LQYHUWHEUDWHV��DQG�DOJDH���)RU�SHWUROHXP�SURGXFWV�VXFK�DV�PLQHUDO�VSLULWV��ZKLFK�DUH�PL[WXUHV�DQG
KDYH�XQGHILQHG�FRPSRVLWLRQV��WR[LFLW\�YDOXHV�ZHUH�GHWHUPLQHG�E\�HVWLPDWLQJ�WKH�WR[LFLW\�RI�HDFK
LQGLYLGXDO�FRQVWLWXHQW�DQG�WKHQ�HYDOXDWLQJ�WKH�KD]DUG�RI�WKH�SURGXFW�EDVHG�RQ�WKH�FRQVWLWXHQWV�
$TXDWLF�WR[LFLW\�YDOXHV�ZHUH�LGHQWLILHG�IURP�RQ�OLQH�GDWDEDVH�VHDUFKHV��72;/,1(�DQG�$48,5(��IRU
FRPSDULVRQ���%DVHG�RQ�WKH�WR[LFLW\�YDOXHV��WKH����FKHPLFDOV�ZHUH�UDQNHG�DFFRUGLQJ�WR�WKHLU�KD]DUG
FRQFHUQ�DV�KLJK����FKHPLFDOV���PRGHUDWH�����FKHPLFDOV���RU�ORZ�����FKHPLFDOV����$TXDWLF�WR[LFLW\
GDWD�IRU�WKH�RQH�LQRUJDQLF�FKHPLFDO�LQ�WKH�IRUPXODWLRQV��VRGLXP�K\GUR[LGH��LQGLFDWHG�WKDW�WKH
ORZHVW�FKURQLF�DTXDWLF�WR[LFLW\�YDOXH�ZDV�����PJ�/��DQG�WKHUHIRUH��RI�ORZ�DTXDWLF�WR[LFLW\�FRQFHUQ�

)HGHUDO�5HJXODWRU\�6WDWXV

6HYHUDO�UHJXODWRU\�OLVWV�ZHUH�VHDUFKHG�IRU�EODQNHW�ZDVK�FKHPLFDOV�WKDW�PLJKW�WULJJHU�IHGHUDO
UHJXODWRU\� UHTXLUHPHQWV�� � 7KH� SUHVHQFH� RI� IHGHUDOO\�UHJXODWHG� FKHPLFDOV� LQ� D� EODQNHW� ZDVK
IRUPXODWLRQ�PD\�LQIOXHQFH�D�SULQWHU
V�GHFLVLRQ�WR�XVH�WKDW�IRUPXODWLRQ���7HQ�RI�WKH����FKHPLFDOV
LQ�WKH�EODQNHW�ZDVK�IRUPXODWLRQV�DUH�VXEMHFW�WR�YDULRXV�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQV���7KHVH
FKHPLFDOV� DUH� ������WULPHWK\O� EHQ]HQH�� FXPHQH�� GLHWKDQRODPLQH�� GLHWK\OHQH� JO\FRO�PRQREXW\O
HWKHU��GRGHF\OEHQ]HQH�VXOIRQLF�DFLG��1�PHWK\OS\UUROLGRQH��VRGLXP�ELV�HWK\OKH[\O��VXOIRVXFFLQDWH�
VRGLXP�K\GUR[LGH��6WRGGDUG�VROYHQW��DQG�[\OHQH���$PRQJ�WKH�UHJXODWLRQV�WKDW�DSSO\�WR�RQH�RU�PRUH
RI� WKHVH� FKHPLFDOV� DUH� WKH� &OHDQ�:DWHU� $FW�� WKH� &OHDQ� $LU� $FW�� &(5&/$�� 6$5$�� DQG� 5&5$�
5HSRUWLQJ�DQG�RWKHU�UHTXLUHPHQWV�PD\�DIIHFW�WKH�XVH��VWRUDJH��DQG�GLVSRVDO�RI�WKHVH�FKHPLFDOV
XQGHU�WKHVH�RU�RWKHU�VWDWXWHV��

6DIHW\�+D]DUGV

%HFDXVH� RI� WKH�PDQ\� YRODWLOH�� RU� RWKHUZLVH� KD]DUGRXV� FKHPLFDOV� LQ� WKH� EODQNHW� ZDVK
IRUPXODWLRQV��IRXU�VDIHW\�IDFWRUV�DUH�SURYLGHG�IRU�HDFK�IRUPXODWLRQ���6DIHW\�GDWD�RQ�WKH�UHDFWLYLW\�
IODPPDELOLW\��LJQLWDELOLW\��DQG�FRUURVLYLW\�RI�WKH�DFWXDO�EODQNHW�ZDVK�IRUPXODWLRQV�FRQWDLQLQJ�WKHVH
FKHPLFDOV�DUH�LQFOXGHG�LQ�6HFWLRQ�������7KLV�LQIRUPDWLRQ�ZDV�REWDLQHG�IURP�0DWHULDO�6DIHW\�'DWD
6KHHWV�SURYLGHG�E\�WKH�VXSSOLHUV���)DFWRUV�DUH�EDVHG�RQ�WKH�1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ
V
UDQNLQJ�IRU�UHDFWLYLW\�DQG�IODPPDELOLW\�
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Results

,Q�RUGHU�WR�FKDUDFWHUL]H�WKH�JHQHUDO�SRSXODWLRQ�DQG�RFFXSDWLRQDO�ULVNV�DVVRFLDWHG�ZLWK�WKH
EODQNHW�ZDVK�FKHPLFDOV��H[SRVXUH�LQIRUPDWLRQ�ZDV�HVWLPDWHG�DQG�WKHQ�FRPELQHG�ZLWK�WKH�KD]DUG
LQIRUPDWLRQ�LGHQWLILHG�LQ�&KDSWHU�����([SRVXUH�OHYHOV�XVHG�LQ�WKH�ULVN�DVVHVVPHQW�ZHUH�EDVHG�RQ
HVWLPDWHG�HQYLURQPHQWDO�UHOHDVH�GDWD�� �5HOHDVHV�IURP�D�PRGHO�SULQWLQJ�IDFLOLW\�ZHUH�HVWLPDWHG
EDVHG�RQ�PRGHOV�DQG�WKH�UHVXOWLQJ�H[SRVXUHV� WR� WKH�JHQHUDO�SRSXODWLRQ�ZHUH� WKHQ�GHYHORSHG�
2FFXSDWLRQDO�H[SRVXUH�WR�WKH�EODQNHW�ZDVKHV�ZHUH�DOVR�GHWHUPLQHG���7KH�VSHFLILF�PHWKRGV�DQG
UHVXOWV�RI�WKH�H[SRVXUH�DQG�ULVN�DVVHVVPHQWV�DUH�GHVFULEHG�EHORZ�

([SRVXUH�$VVHVVPHQW

,Q�RUGHU�WR�DVVHVV�WKH�ULVNV��LW�LV�LPSRUWDQW�WR�XQGHUVWDQG�QRW�RQO\�WKH�KD]DUGV�SRVHG�E\
WKH�FKHPLFDOV�RU�EODQNHW�ZDVK�IRUPXODWLRQV��EXW�DOVR�WR�NQRZ�KRZ�SHRSOH�RU�WKH�HQYLURQPHQW�PD\
EH�H[SRVHG�WR�WKH�FKHPLFDOV�IURP�WKHLU�XVH�DV�EODQNHW�ZDVKHV���(3$�XVHG�D�PDWHULDOV�EDODQFH
DSSURDFK�IRU�FDOFXODWLQJ�UHOHDVHV�RI�OLWKRJUDSKLF�EODQNHW�ZDVKHV�IURP�SULQWLQJ�IDFLOLWLHV��&KDSWHU
���6HFWLRQ������7KLV�DSSURDFK�DVVXPHV�WKDW����������JDOORQV�RI�EODQNHW�ZDVK�DUH�SXUFKDVHG�SHU�\HDU
E\�D�IDFLOLW\������DOO�RI�WKH�EODQNHW�ZDVK�LV�HLWKHU�UHOHDVHG�WR�DLU�LQ�WKH�VKRS��DQG�HYHQWXDOO\�WR�WKH
RXWGRRUV��RU�LV�OHIW�RQ�WKH�FOHDQLQJ�ZLSHV�ZKLFK�DUH�ODXQGHUHG�ZLWK�VXEVHTXHQW�UHOHDVHV�WR�ZDWHU�
DQG�����UHOHDVH�RI�WKH�EODQNHW�ZDVK�WR�DLU�LV�GHSHQGHQW�RQ�WKH�YDSRU�SUHVVXUH�RI�WKH�FKHPLFDOV�LQ
WKH�IRUPXODWLRQ���'HSHQGLQJ�RQ�WKH�FRPSRVLWLRQ�RI�WKH�EODQNHW�ZDVK��L�H���92&�FRQWHQW�DQG�GHQVLW\
RI�WKH�FRPSRQHQWV���SRWHQWLDO�HQYLURQPHQWDO�UHOHDVHV�WR�DLU�DQG�ZDWHU�ZHUH�FDOFXODWHG�IRU�HDFK�RI
WKH�FKHPLFDOV�LQ�WKH�IRUPXODWLRQV���5HOHDVHV�WR�DLU�UDQJHG�IURP�QRQ�H[LVWHQW�WR������J�VHF�IRU
WHUSHQHV� LQ�)RUPXODWLRQ����� �5HOHDVHV� WR�ZDWHU� UDQJHG� IURP�QRQ�H[LVWHQW� WR�DV�PXFK�DV����
NJ�\HDU�IRU�IDWW\�DFLG�GHULYDWLYHV�LQ�)RUPXODWLRQ����

3RWHQWLDO� ZRUNHU� H[SRVXUHV� ZHUH� HYDOXDWHG� �&KDSWHU� ��� 6HFWLRQ� ���� � $V� ZLWK� WKH
HQYLURQPHQWDO�UHOHDVH�HVWLPDWHV��FHUWDLQ�DVVXPSWLRQV�PXVW�EH�PDGH�VXFK�DV�WKH�QXPEHU�RI�WLPHV
D�ZRUNHU�FOHDQV�WKH�EODQNHWV�SHU�VKLIW��WKH�OHQJWK�RI�WLPH�UHTXLUHG�WR�FOHDQ�D�EODQNHW�DQG�WKH
DPRXQW�RI�ZDVK�XVHG���7R�DVVXUH�WKDW�WKHVH�DVVXPSWLRQV�ZHUH�LQGLFDWLYH�RI��UHDO�ZRUOG��SULQW
VKRSV��WKH\�ZHUH�UHYLHZHG�E\�OLWKRJUDSKLF�LQGXVWU\�UHSUHVHQWDWLYHV�DQG�DGMXVWHG�DV�QHFHVVDU\�
&KHPLFDOV�ZLWK�YDSRU�SUHVVXUHV�RI�OHVV�WKDQ��� �PP�PHUFXU\�ZHUH�DVVXPHG�WR�KDYH�QR�LQKDODWLRQ��

SRWHQWLDO�EHFDXVH�WKH\�ZRXOG�QRW�YRODWLOL]H���,QKDODWLRQ�H[SRVXUHV�ZHUH�QHJOLJLEOH�IRU�PRVW�RI�WKH
IRUPXODWLRQV��KRZHYHU��VRPH�IRUPXODWLRQV�WKDW�FRQWDLQHG�FKHPLFDOV�VXFK�DV�SHWUROHXP�GLVWLOODWH
K\GURFDUERQV��DURPDWLF�K\GURFDUERQV��DQG�WHUSHQHV�GLG�KDYH�VLJQLILFDQW�LQKDODWLRQ�SRWHQWLDO��XS
WR�����PJ�GD\����'HUPDO�H[SRVXUHV�IURP�FRQWDFW�ZLWK�WKH�EODQNHW�ZDVK�VROXWLRQ�GXULQJ�FOHDQLQJ
DFWLYLWLHV�ZHUH�HVWLPDWHG�EDVHG�RQ�WKH�W\SH�RI�RSHUDWLRQ�DQG�WKH�FRQFHQWUDWLRQ�RI�WKH�ZDVK��VRPH
ZDVKHV�ZHUH�GLOXWHG�SULRU�WR�XVH����'HUPDO�H[SRVXUH�WHQGHG�WR�EH�KLJK�IRU�DOO�IRUPXODWLRQV��ZLWK
OHYHOV�H[FHHGLQJ�������PJ�GD\�IRU�FHUWDLQ�FKHPLFDOV�LQ����IRUPXODWLRQV���$OO�GHUPDO�H[SRVXUHV
ZRXOG�EH�QHJOLJLEOH�LI�SURSHU�SURWHFWLYH�FORWKLQJ�ZDV�ZRUQ�

*HQHUDO�SRSXODWLRQ�H[SRVXUH�EDVHG�RQ�WKH�HQYLURQPHQWDO�UHOHDVHV�GHVFULEHG�DERYH�ZHUH
H[DPLQHG���6XFK�H[SRVXUH�PD\�RFFXU�E\�D�YDULHW\�RI�URXWHV�LQFOXGLQJ�EUHDWKLQJ�YDSRUV�RI�WKH
IRUPXODWLRQV�LQ�DLU�QHDU�WKH�SULQWLQJ�IDFLOLWLHV�RU�GULQNLQJ�FRQWDPLQDWHG�ZDWHU��&KDSWHU����6HFWLRQ
�����([SRVXUHV�IRU�WKH�JHQHUDO�SRSXODWLRQ�ZHUH�GHWHUPLQHG�EDVHG�RQ�DWPRVSKHULF�PRGHOLQJ�DQG
VXUIDFH�ZDWHU�PRGHOLQJ�DQG�ZHUH�XVHG�WR�GHYHORS�WKH�ULVN�FKDUDFWHUL]DWLRQV�

7ZR�DWPRVSKHULF�H[SRVXUH�VFHQDULRV�ZHUH�XVHG���ORFDO�DQG�UHJLRQDO���,Q�WKH�ORFDO�VFHQDULR�
UHOHDVHV�IURP�RQO\�D�VLQJOH��PRGHO��SULQWLQJ�IDFLOLW\�LQ�QRUPDO�RSHUDWLRQV�ZHUH�FRQVLGHUHG���%DVHG
RQ�WKH�DWPRVSKHULF�GLVSHUVLRQ�PRGHO��WKH�OLIHWLPH�DYHUDJH�GDLO\�GRVH�IRU�DQ�DGXOW�UDQJHG�IURP��[���

�PJ�NJ�GD\�WR����[�� �PJ�NJ�GD\���'HQYHU��&RORUDGR�ZDV�FKRVHQ�WR�HYDOXDWH�WKH�FXPXODWLYH�� � � ��

HIIHFWV�IURP�VHYHUDO�IDFLOLWLHV�LQ�D�FRPPXQLW\���$VVXPSWLRQV�XVHG�LQ�WKLV�H[SRVXUH�LQFOXGHG������
����OLWKRJUDSKHUV�LQ�'HQYHU������WKH������SRSXODWLRQ�ZDV�DSSUR[LPDWHO\��������������WKH�DUHD�RI
'HQYHU�LV�����VTXDUH�NLORPHWHUV���7KH�UHVXOWLQJ�DYHUDJH�GDLO\�GRVHV�IRU�WKH�SRSXODWLRQ�RI�'HQYHU
UDQJHG�IURP��[�� �WR����[�� �PJ�NJ�GD\���� � ��
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,Q�DGGLWLRQ�WR�H[SRVXUH�IURP�DWPRVSKHULF�UHOHDVHV��GRVHV�WR�SHRSOH�DV�D�UHVXOW�RI�VXUIDFH
ZDWHU�UHOHDVHV�IURP�RQH�SULQWLQJ�IDFLOLW\��ORFDO��DQG�DOO�SULQWHUV�LQ�WKH�&LW\�RI�'HQYHU��UHJLRQDO��ZHUH
DOVR�HVWLPDWHG���7KHVH�HVWLPDWHV�ZHUH�EDVHG�RQ�ODXQGU\�FOHDQLQJ�RI�SULQW�VKRS�WRZHOV�FRQWDLQLQJ
EODQNHW�ZDVKHV���$OO�ZDWHU�UHOHDVHV�ZHUH�DVVXPHG�WR�JR�WR�WKH�ORFDO�SXEOLFO\�RZQHG�WUHDWPHQW
ZRUNV�EHIRUH�UHOHDVH�WR�D�ZDWHU�ERG\���$VVXPSWLRQV�UHJDUGLQJ�KXPDQ�LQWDNH�LQFOXGHG������SHRSOH
GULQN�DQ�DYHUDJH�RI�WZR�OLWHUV�RI�ZDWHU�D�GD\������VRPH�FKHPLFDOV�ELRDFFXPXODWH�LQ�ILVK��DQG����
SHRSOH�HDW�DQ�DYHUDJH�RI������JUDPV�RI�ILVK�SHU�GD\���)RU�D�SRSXODWLRQ�DURXQG�D�VLQJOH�IDFLOLW\��GDLO\
KXPDQ�GRVHV�EDVHG�RQ�ILVK�LQJHVWLRQ�ZHUH�JHQHUDOO\���WR���RUGHUV�RI�PDJQLWXGH�JUHDWHU�WKDQ�IRU
LQJHVWLRQ�RI�FRQWDPLQDWHG�GULQNLQJ�ZDWHU����WR�����PJ�\HDU�IRU�ZDWHU�FRPSDUHG�ZLWK���WR����
PJ�\HDU�IRU�ILVK����'DLO\�GRVHV�IRU�UHVLGHQWV�RI�'HQYHU�IOXFWXDWHG�JUHDWO\��DOWKRXJK�WKH�GRVHV�ZHUH
FRQVLVWHQWO\�JUHDWHU�IRU�ILVK�LQJHVWLRQ�FRPSDUHG�ZLWK�GULQNLQJ�ZDWHU�LQJHVWLRQ�

5LVN�&KDUDFWHUL]DWLRQ

%\�FRPELQLQJ�WKH�KD]DUG�LQIRUPDWLRQ�SUHVHQWHG�LQ�&KDSWHU���ZLWK�WKH�H[SRVXUH�GDWD�IRU�WKH
EODQNHW�ZDVK�IRUPXODWLRQV�IURP�6HFWLRQ���RI�&KDSWHU����WKH�ULVNV�SRVHG�E\�WKHVH�PL[WXUHV�ZDV
FKDUDFWHUL]HG���7KH�ULVNV�GHWHUPLQHG�IRU�WKH�IRUPXODWLRQV��RU�WKH�FKHPLFDOV�WKDW�FRPSRVH�WKHP�
PD\�WKHQ�EH�FRPSDUHG�ZLWK�HVWDEOLVKHG�ULVN�YDOXHV�IRU�WKH�YDULRXV�FKHPLFDOV�VXFK�DV�5HIHUHQFH
'RVHV��5HIHUHQFH�&RQFHQWUDWLRQV��12$(/V��DQG�/2$(/V�� �$�UDWLR�RI� WKH�HVWLPDWHG�ULVN� WR� WKH
NQRZQ�ULVN�SURYLGHV�D�PDUJLQ�RI�H[SRVXUH���*HQHUDO�SRSXODWLRQ�ULVNV�ZHUH�IRXQG�WR�EH�QRQ�H[LVWHQW
ZKHWKHU� H[SRVXUH� UHVXOWHG� IURP� GULQNLQJ� ZDWHU�� ILVK� LQJHVWLRQ�� RU� LQKDODWLRQ� RI� DPELHQW� DLU�
:RUNHU� ULVNV� ZHUH� JHQHUDOO\� DVVRFLDWHG� ZLWK� RQH� RU� WZR� FKHPLFDOV� LQ� D� JLYHQ� EODQNHW� ZDVK
IRUPXODWLRQ���7ZHQW\�VHYHQ�RI�WKH����EODQNHW�ZDVKHV�SRVHG�VRPH�ULVN�IURP�GHUPDO�H[SRVXUHV���7KH
FRQFHUQ�IRU�ULVNV�WHQGHG�WR�EH�IRU�EORRG�HIIHFWV��VRPH�UHSURGXFWLYH�RU�GHYHORSPHQWDO�HIIHFWV��DQG
WKH�SRVVLEOH�SUHVHQFH�RI�FDUFLQRJHQV���,Q�VRPH�FDVHV��WKH�PDUJLQ�RI�H[SRVXUH�ZDV�OHVV�WKDQ���
VXJJHVWLQJ�WKDW�DGYHUVH�KHDOWK�HIIHFWV�ZHUH�RI�FRQFHUQ�XQGHU�UHDOLVWLF�H[SRVXUH�VLWXDWLRQV���:RUNHU
LQKDODWLRQ�ULVNV�ZHUH�YHU\�ORZ�DV�D�UHVXOW�RI�WKH�UHODWLYHO\�ORZ�H[SRVXUH�OHYHOV��RQO\�IRUPXODWLRQ��
SRVHG�DQ\�LQKDODWLRQ�FRQFHUQV�

5LVNV�LQ�WKH�ZRUNSODFH�DVVRFLDWHG�ZLWK�GHUPDO�H[SRVXUH�WR�WKH�EODQNHW�ZDVKHV�PD\�EH
VXEVWDQWLDOO\�UHGXFHG�E\�WKH�XVH�RI�SURSHU�SURWHFWLYH�HTXLSPHQW�DQG�FORWKLQJ�VXFK�DV�JORYHV�
JRJJOHV��DQG�DSURQV���,QKDODWLRQ�ULVNV�PD\�EH�UHGXFHG�E\�SURSHU�YHQWLODWLRQ�RI�WKH�IDFLOLW\�DQG�WKH
XVH�RI�EODQNHW�ZDVKHV�ZLWK�ORZ�92&�FRQWHQW�

7ZR�FKHPLFDOV�FRQWDLQHG�LQ�WKH�EODQNHW�ZDVK�IRUPXODWLRQV�PD\�SUHVHQW�ULVNV�WR�DTXDWLF
RUJDQLVPV���7KH�WZR�FKHPLFDOV�ZHUH�DON\O�EHQ]HQH�VXOIRQDWHV��SUHVHQW�LQ�)RUPXODWLRQV������������
��������DQG�����DQG�HWKR[\ODWHG�QRQ\OSKHQROV��SUHVHQW�LQ�)RUPXODWLRQV������������������������DQG
�����5LVNV�WR�SODQWV��RWKHU�WKDQ�DTXDWLF�DOJDH��DQG�ZLOGOLIH�ZHUH�QRW�H[DPLQHG�

3HUIRUPDQFH�'HPRQVWUDWLRQV

,Q�RUGHU�WR�EH�D�YLDEOH�VXEVWLWXWH�IRU�H[LVWLQJ�EODQNHW�ZDVK�IRUPXODWLRQV��WKH�DOWHUQDWLYH
IRUPXODWLRQV�PXVW�HIIHFWLYHO\�FOHDQ�WKH�SUHVV�EODQNHWV���7R�GHWHUPLQH�KRZ�HIIHFWLYH�WKH����EODQNHW
ZDVKHV�ZHUH�FRPSDUHG�WR�WKH�EDVHOLQH�ZDVK��WKH�3URMHFW�SDUWQHUV�GHFLGHG�WKDW�ERWK�ODERUDWRU\
WHVWLQJ�DQG�ILHOG�GHPRQVWUDWLRQ�ZHUH�QHFHVVDU\���7KH�ODERUDWRU\�WHVWV��FRQGXFWHG�E\�WKH�*UDSKLF
$UWV�7HFKQLFDO�)RXQGDWLRQ��IRFXVHG�RQ�WKH�SK\VLFDO�SURSHUWLHV�RI�WKH�EODQNHW�ZDVK�IRUPXODWLRQV
VXFK�DV�IODVK�SRLQW��92&�FRQWHQW��DQG�S+��DV�GLVWLQFW�IURP�WKH�LQGLYLGXDO�FKHPLFDOV�FRPSRQHQWV
RI�WKH�PL[WXUHV�GLVFXVVHG�LQ�&KDSWHUV���DQG������$OVR�WR�HQVXUH�WKDW�SUHVVHV�DW�WKH�YROXQWHHU
IDFLOLWLHV�ZRXOG�QRW�EH�GDPDJHG��EODQNHW�VZHOO�SRWHQWLDO�DQG�ZLSDELOLW\�WHVWV�ZHUH�DOVR�FRQGXFWHG�
$Q\�ZDVK�ZKHUH� WKH�EODQNHW� VZHOO� H[FHHGHG���SHUFHQW�RU�ZKHUH�PRUH� WKDQ�����VWURNHV�ZHUH
UHTXLUHG�WR�FOHDQ�WKH�WHVW�EODQNHW�ZHUH�HOLPLQDWHG�IRU�FRQVLGHUDWLRQ�IRU�ILHOG�WHVWLQJ���%DVHG�RQ�WKH
UHVXOWV�RI�WKH�ODERUDWRU\�WHVWLQJ�����IRUPXODWLRQV�ZHQW�RQ�WR�EH�GHPRQVWUDWHG�E\�YROXQWHHU�SULQWLQJ
VKRSV���

,Q�WKH�ODERUDWRU\�WHVWV��WKH�IODVK�SRLQWV�RI�WKH�EODQNHW�ZDVKHV�UDQJHG�IURP���()�WR�JUHDWHU
WKDQ����()��WKH�92&�FRQWHQW�UDQJHG�IURP������OEV�JDOORQ�WR�����OEV�JDOORQ������WR�����92&�
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UHVSHFWLYHO\���DQG�WKH�S+�UDQJHG�IURP�����WR�������7KHUH�ZDV�QR�FRUUHODWLRQ�EHWZHHQ�WKH�WKUHH
SURSHUWLHV�LQ�WKH�IRUPXODWLRQV���%ODQNHW�VZHOO�ZDV�PHDVXUHG�DW���DQG���KRXUV�ZLWK����IRUPXODWLRQV
KDYLQJ�JUHDWHU�WKDQ���SHUFHQW�VZHOOLQJ�DW���KRXUV���:LSDELOLW\�ZDV�WHVWHG�XVLQJ�ERWK�ZHW�LQN�DQG
GU\�LQN�ILOPV���7ZR�IRUPXODWLRQV�UHTXLUHG�PRUH�WKDQ�����VWURNHV�WR�FOHDQ�GU\�LQN�

)LHOG�GHPRQVWUDWLRQV�ZHUH�FRQGXFWHG�DW����SULQWLQJ�IDFLOLWLHV�LQ�WKH�%RVWRQ��%DOWLPRUH��DQG
:DVKLQJWRQ��'&�DUHDV���(DFK�IRUPXODWLRQ�ZDV�XVHG�E\�SUHVVPHQ�LQ�WZR�IDFLOLWLHV�IRU���ZHHN���'I(
�REVHUYHUV��SURYLGHG�EDFNJURXQG�LQIRUPDWLRQ�WR�WKH�SULQWHUV�DQG�FROOHFWHG�LQIRUPDWLRQ�GXULQJ�WKH
ILUVW�GD\
V�XVH�RI�WKH�EODQNHW�ZDVK���7KH�WUDGH�QDPHV�ZHUH�UHPRYHG�DQG�HDFK�IRUPXODWLRQ�ZDV
DVVLJQHG�D�QXPEHU���1HLWKHU�WKH�SUHVVPDQ�QRU�WKH�REVHUYHU�NQHZ�WKH�FRPSDQ\�VXSSO\LQJ�WKH
IRUPXODWLRQ�RU�LWV�FRPSRQHQWV���(DFK�SUHVVPDQ�XVHG�WKH�EDVHOLQH�ZDVK��90	3�QDSKWKD��IRU����
FOHDQLQJV�DQG� WKHQ�EHJDQ�XVH�RI� WKH� VXEVWLWXWH� IRU� WKH� UHPDLQGHU� RI� WKH�ZHHN�� �7KH�SULQWHUV
UHFRUGHG� DPRXQW� RI� HIIRUW� DQG� D� TXDOLWDWLYH� DVVHVVPHQW� RI� SHUIRUPDQFH� DV� FRPSDUHG� WR� WKH
EDVHOLQH���7KH\�DOVR�FROOHFWHG�YROXPH�XVHG�SHU�ZDVK��LQN�FRYHUDJH��DPRXQW�RI�HIIRUW��WLPH�UHTXLUHG�
DQG�D�TXDOLWDWLYH�DVVHVVPHQW�RI�SHUIRUPDQFH�GXULQJ�WKH�RQH�ZHHN�WULDO���$W�WKH�HQG�RI�WKH�ZHHN�
WKH� REVHUYHU� FRQGXFWHG�D� IROORZ�XS� LQWHUYLHZ�ZLWK� WKH�SULQWHU�� �5HVXOWV� RI� WKHVH�SHUIRUPDQFH
GHPRQVWUDWLRQV�LQ�WKH�ODERUDWRU\�DQG�LQ�WKH�ILHOG�DUH�GHWDLOHG�LQ�&KDSWHU����6HFWLRQ���

7KH� FLUFXPVWDQFHV�XQGHU�ZKLFK� WKH�EODQNHW�ZDVK� IRUPXODWLRQV�ZHUH� GHPRQVWUDWHG� DW
SULQWLQJ�IDFLOLWLHV�ZHUH�KLJKO\�YDULDEOH��L�H���RSHUDWLQJ�FRQGLWLRQV��W\SHV�RI�SULQW�MREV��VWDII�DWWLWXGHV
DQG�DSWLWXGH��DSSOLFDWLRQ�PHWKRG��DQG�WKH�VKRUW�WLPH�GXULQJ�ZKLFK�WKH�IRUPXODWLRQV�ZHUH�XVHG
SUHFOXGH�PDNLQJ�JHQHUDOL]DWLRQV�UHJDUGLQJ�WKH�ORQJ�WHUP�SHUIRUPDQFH�RI�WKH�EODQNHW�ZDVKHV���,Q
&KDSWHU����WKH�SHUIRUPDQFH�HYDOXDWLRQV�IRU�HDFK�RI�WKH�EODQNHW�ZDVKHV�DUH�VXPPDUL]HG�ZLWK�DQ
LQGLFDWLRQ�RI�KRZ�WKH�SURGXFW�SHUIRUPHG�DW�HDFK�SULQWLQJ�IDFLOLW\���6RPH�SULQWHUV�XVHG�D�SDUWLFXODU
VXEVWLWXWH�EODQNHW�ZDVK�RQ�RQO\�IRXU�EODQNHWV�EHIRUH�LQGLFDWLQJ�WKDW�WKH�SURGXFW�JDYH�XQDFFHSWDEOH
UHVXOWV���+RZHYHU��VRPH�SULQW�VKRSV�FOHDQHG�PRUH�WKDQ����EODQNHWV��RQH�VKRS�WHVWHG����EODQNHWV��
,Q�VHYHUDO�FDVHV��WKHUH�ZDV�FRQVLGHUDEOH�YDULDWLRQ�EHWZHHQ�WKH�UHVXOWV�REWDLQHG�IRU�WKH�WZR�IDFLOLWLHV
WHVWLQJ�D�VLQJOH�IRUPXODWLRQ���)RU�H[DPSOH��%ODQNHW�:DVK���JDYH�JRRG�UHVXOWV��FRPSDUHG�ZLWK�WKH
EDVHOLQH� ZDVK� DW� RQH� IDFLOLW\� ZKLFK� XVHG� LW� RQ� WHQ� EODQNHWV� DQG� IRXQG� WKDW� LW� JDYH� JRRG
SHUIRUPDQFH�ZLWK�OLJKW�RU�PHGLXP�LQN�FRYHUDJH��ZKHUHDV�WKH�VHFRQG�IDFLOLW\�ZKLFK�WHVWHG�LW�RQ�IRXU
EODQNHWV� WKRXJKW� WKDW� LW� JDYH� SRRU� SHUIRUPDQFH� FRPSDUHG� ZLWK� WKH� EDVHOLQH� ZDVK� ZLWKRXW
LQGLFDWLQJ�WKH�OHYHO�RI�LQN�FRYHUDJH�

2I�WKH�EODQNHW�ZDVKHV�GHPRQVWUDWHG��QLQH�ZHUH�IRXQG�WR�JLYH�JRRG�RU�IDLU�SHUIRUPDQFH�DW
ERWK�IDFLOLWLHV�ZLWK�OLJKW�WR�PRGHUDWH�LQN�FRYHU�ZKHQ�FRPSDUHG�ZLWK�WKH�EDVHOLQH�ZDVK��DOWKRXJK
SRRU�UHVXOWV�ZHUH�IUHTXHQWO\�VHHQ�ZLWK�KHDY\�LQN�FRYHU���)LYH�RI�WKH�IRUPXODWLRQV�JDYH�SRRU�UHVXOWV
DW�ERWK�WHVWLQJ�IDFLOLWLHV�UHJDUGOHVV�RI�WKH�LQN�FRYHU�DQG�HLJKW�ZHUH�IRXQG�WR�JLYH�JRRG�RU�IDLU�UHVXOWV
DW�RQH�IDFLOLW\�DQG�SRRU�UHVXOWV�DW�WKH�VHFRQG�IDFLOLW\���3HUIRUPDQFH�ZDV�QRW�FRUUHODWHG�ZLWK�92&
FRQWHQW�� KRZHYHU� WKH�EDVHOLQH�ZDVK�ZKLFK�KDV� D� YHU\�KLJK�92&� FRQWHQW� JHQHUDOO\� JDYH� JRRG
UHVXOWV���$Q�LQ�GHSWK�GHVFULSWLRQ�RI�WKH�SHUIRUPDQFH�RI�HDFK�EODQNHW�ZDVK�DW�HDFK�WHVW�IDFLOLW\�LV
GHVFULEHG�DQG�FRPSDUHG�ZLWK�WKH�EDVHOLQH�ZDVK��90	3�QDSKWKD��LQ�&KDSWHU����6HFWLRQ���

&RVW�$QDO\VHV

'DWD�FROOHFWHG�GXULQJ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�DQG�IURP�WKH�VXSSOLHUV�ZHUH�XVHG
WR� HVWLPDWH� WKH� UHODWLYH� FRVWV� RI� XVLQJ� WKH� EODQNHW� ZDVK� VXEVWLWXWHV� DQG� WKH� EDVHOLQH� LQ� D
OLWKRJUDSKLF�SULQWLQJ�IDFLOLW\���'DWD�ZDV�FROOHFWHG�RQ�ERWK�WKH�EDVHOLQH�ZDVK�DQG�WKH�VXEVWLWXWH
ZDVKHV�LQ�WHUPV�RI�YROXPH�RI�ZDVK�XVHG�DQG�WKH�WLPH�UHTXLUHG�IRU�FOHDQLQJ�WKH�EODQNHW���6HYHUDO
DVVXPSWLRQV��VLPLODU� WR� WKH�HVWLPDWHV� LQ�&KDSWHU����KDG� WR�EH�PDGH� LQ�RUGHU� WR�GHYHORS�FRVW
LQIRUPDWLRQ���7KHVH�DVVXPSWLRQV�LQFOXGHG�

����WKHUH�ZHUH�IRXU�EODQNHWV�SHU�SUHVV�
����HDFK�EODQNHW�ZDV�ZDVKHG�WHQ�WLPHV�SHU�VKLIW�
����WKHUH�ZHUH�ILYH���KRXUV�VKLIWV�SHU�ZHHN�IRU����ZHHNV�SHU�\HDU�
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%DVHG�RQ�WKHVH�DVVXPSWLRQV��LW�ZDV�SRVVLEOH�WR�HVWLPDWH�WKH�WRWDO�FRVW�ZDVK��WRWDO�FRVW�SUHVV��DQG
WRWDO�FRVW�SUHVV�VKLIW�\HDU�IRU�HDFK�IRUPXODWLRQ�

7KH�FRVW�FDOFXODWLRQV�ZHUH�FRPSULVHG�RI�VHYHUDO�IDFWRUV�

����ODERU�FRVWV��L�H���WLPH�VSHQW�WR�FOHDQ�EODQNHWV��DV�D�IXQFWLRQ�RI�DYHUDJH�ZDJH�UDWH�
����FRVW�RI�WKH�DPRXQW�RI�ZDVK�XVHG�SHU�EODQNHW��DQG
����FRVW�RI�WKH�OHDVHG�FORWK�ZLSHV��FRVW�RI�GLVSRVDEOH�ZLSHV�ZHUH�QRW�LQFOXGHG��

6XSSOLHUV�SURYLGHG�LQIRUPDWLRQ�RQ�WKH�SXUFKDVH�FRVW�SHU�JDOORQ�RI�WKH�EDVHOLQH�DQG�VXEVWLWXWH
EODQNHW�ZDVKHV�LI�SXUFKDVHG�LQ�D����JDOORQ�TXDQWLW\���7KHVH�FRVWV�UDQJHG�IRU�������JDOORQ�IRU
)RUPXODWLRQ� ��� WR� �������JDOORQ� IRU� )RUPXODWLRQ� ��� �WKH� EDVHOLQH� IRUPXODWLRQ� FRVW� ZDV
������JDOORQ��

:KHQ�WKH�FRVW�RI�XVLQJ�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�ZDV�FRPSDUHG�ZLWK�WKH�FRVW�RI�WKH
EDVHOLQH�ZDVK��PRVW�RI�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�UHVXOWHG�LQ�LQFUHDVHG�FRVWV�WR�DW�OHDVW�RQH
RI�WKH�WZR�SULQWLQJ�IDFLOLWLHV���7KH�LQFUHDVHG�FRVWV�UDQJHG�IURP�UHODWLYHO\�LQVXEVWDQWLDO������WR�PRUH
WKDQ�WZLFH�WKH�FRVW�RI�WKH�EDVHOLQH��PD[LPXP�LQFUHDVH���������2QO\�ILYH�EODQNHW�ZDVKHV�UHVXOWHG
LQ�ORZHU�FRVWV�DW�RQH�IDFLOLW\��DQG�RI�WKHVH��RQO\�RQH��)RUPXODWLRQ�����VKRZHG�ORZHU�FRVWV�DW�ERWK
GHPRQVWUDWLRQ�IDFLOLWLHV���7KHVH�FRVWV��KRZHYHU��PXVW�EH�XVHG�ZLWK�FDXWLRQ�DV�LQ�PDQ\�FDVHV�WKH
QXPEHU�RI�GHPRQVWUDWLRQV�RQ�ZKLFK�WKH�FRVWV�ZHUH�EDVHG�ZHUH�H[WUHPHO\�OLPLWHG���,Q�DGGLWLRQ�
FRQGLWLRQV�YDU\�DW�HDFK�IDFLOLW\��ZKDW�ZRUNV�LQ�RQH�PD\�QRW�ZRUN�LQ�DQRWKHU�

7KH�GULYLQJ�IDFWRU�IRU�WKH�FRVW�HVWLPDWHV�ZDV�WKH�WLPH�QHHGHG�WR�FOHDQ�WKH�EODQNHW���1R
FRQVLGHUHG�LQ�WKLV�DQDO\VLV�LV�WKDW�WKH�WLPH�UHTXLUHG�WR�FOHDQ�WKH�EODQNHW�SRWHQWLDOO\�PD\�GHFUHDVH
DV�WKH�SUHVV�RSHUDWRUV�EHFRPH�PRUH�IDPLOLDU�ZLWK�XVLQJ�DQ�DOWHUQDWLYH�SURGXFW�

IV.  OTHER ISSUES

0DQ\� IDFWRUV� LQIOXHQFH� D� SULQWHU
V� GHFLVLRQ� WR� XVH� D� SDUWLFXODU� EODQNHW� ZDVK�� � 7KHVH
FRQVLGHUDWLRQV� LQFOXGH�SHUIRUPDQFH�� FRVW��DQG� ULVN��EXW�RWKHU� IDFWRUV�PD\�DOVR�SOD\�D� UROH� LQ
LQGLYLGXDO�VLWXDWLRQV���6RPH�RI�WKHVH�RWKHU�IDFWRUV��VXFK�DV�UHVRXUFH�DQG�HQHUJ\�FRQVHUYDWLRQ��ZHUH
H[DPLQHG�LQ�WKH�&76$���,Q�&KDSWHU����VLWXDWLRQV�ZKHUH�RSSRUWXQLWLHV�IRU�UHGXFLQJ�HQHUJ\�DQG
UHVRXUFHV�FRQVXPSWLRQ�LQ�WKH�PDQXIDFWXULQJ��XVH�DQG�GLVSRVDO�RI�EODQNHW�ZDVKHV�DUH�GLVFXVVHG
LQ�WHUPV�RI�SURGXFW�OLIH�F\FOH���)RU�VRPH�IDFWRUV��VXFK�DV�ZKHWKHU�WKH�XVH�RI�UHXVDEOH�RU�GLVSRVDEOH
ZLSHV�LV�PRUH�OLNHO\�WR�FRQVHUYH�UHVRXUFHV��GHILQLWH�DQVZHUV�FDQQRW�EH�JLYHQ���)RU�RWKHU�DVSHFWV�RI
WKH� EODQNHW� ZDVKHV�� VXFK� DV� FKHPLFDO� FRPSRVLWLRQ� �SHWUROHXP� YHUVXV� YHJHWDEOH�GHULYHG�� DQG
SDFNDJLQJ��GLOXWHG�YHUVXV�FRQFHQWUDWHG�IRUPXODWLRQ���LW�LV�PRUH�FOHDU�KRZ�UHVRXUFH�FRQVHUYDWLRQ
FDQ�EH�DFKLHYHG���0DQ\�SULQWHUV�DUH�FRQFHUQHG�ZLWK�ZDVWH�GLVSRVDO��DQG�UHF\FOLQJ�DSSHDUV�WR�EH
D�YLDEOH�VROXWLRQ�WR�UHGXFLQJ�ZDVWH��LQ�VRPH�FLUFXPVWDQFHV�

,Q�D�UHFHQW�VXUYH\��RYHU����SHUFHQW�RI�UHVSRQGLQJ�SULQWHUV�LQGLFDWHG�WKDW�WKH\�KDG�WULHG�RQH
RU�PRUH�VXEVWLWXWH�EODQNHW�ZDVKHV�DQG�DOPRVW�KDOI�RI�WKHP�KDG�DOWHUHG�WKHLU�ZRUNSODFH�SUDFWLFHV
WR�SUHYHQW�SROOXWLRQ���6RPH�RI�WKH�WHFKQLTXHV�WKDW�WKHVH�SULQWHUV�IRXQG�XVHIXO�DUH�GHVFULEHG�LQ
&KDSWHU�����0DQ\�RI�WKHVH�SUDFWLFHV�KDG�WKH�DGGHG�EHQHILW�RI�VDYLQJ�WLPH��UHGXFLQJ�FRVWV��RU�ERWK�
$PRQJ�WKH�ZRUNSODFH�SUDFWLFHV�DQG�SRWHQWLDO�EHQHILWV�GHVFULEHG�LQ�&KDSWHU���DUH�UDLVLQJ�HPSOR\HH
DZDUHQHVV�RI�WKH�QHHG�IRU�DQG�XVH�RI�SURWHFWLYH�HTXLSPHQW�DQG�SROOXWLRQ�SUHYHQWLRQ�SUDFWLFHV�
EHWWHU�PDQDJHPHQW�RI�PDWHULDOV��H�J���UHGXFLQJ�DPRXQW�RI�EODQNHW�ZDVK�XVHG���LPSURYLQJ�SURFHVVHV
�H�J���PLQLPL]LQJ�WKH�DPRXQW�RI�LQN�XVHG�RU�WKH�OHQJWK�RI�D�UXQ���DQG�PDQDJHPHQW�RI�ZDVWH��H�J��
VWRULQJ�UDJV�DSSURSULDWHO\��

7HFKQLTXHV�IRU�UHF\FOLQJ�XVHG�VROYHQW�DUH�WKH�IRFXV�RI�6HFWLRQ�������([WUDFWLRQ�PHWKRGV
FRQVLVWLQJ�RI�KDQG�RSHUDWHG�ZULQJHUV�RU�H[SORVLRQ�SURRI�FHQWULIXJHV�FDQ�EH�XVHG�WR�UHFRYHU�WKH
VROYHQW�IURP�ZLSHV�XVHG�GXULQJ�EODQNHW�ZDVKLQJ���2QFH�WKH�VROYHQW�LV�H[WUDFWHG��LW�PD\�EH�UHXVHG
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IRU� OHVV�H[DFWLQJ�FOHDQLQJ�QHHGV�� � ,I�D�EHWWHU�TXDOLW\�VROYHQW� LV�GHVLUHG��WKHQ�WKH�GLVWLOODWLRQ�RU
XOWUDILOWUDWLRQ�WHFKQLTXHV�GHVFULEHG�KHUH�PD\�EH�XVHG�WR�\LHOG�QHDU�YLUJLQ�TXDOLW\�VROYHQW�

&KDSWHU���SURYLGHV�VXPPDULHV�RI�WKH�LQIRUPDWLRQ�GHYHORSHG�LQ�WKLV�&76$��H[DPLQHV�WKDW
LQIRUPDWLRQ� LQ� D� TXDOLWDWLYH� EHQHILW�FRVW� GLVFXVVLRQ�� DQG� SUHVHQWV� WKH� LQIRUPDWLRQ� RQ� D
IRUPXODWLRQ�E\�IRUPXODWLRQ�EDVLV�

V.  CONCLUSIONS

:KHQ�WKH�'I(�/LWKRJUDSK\�3URMHFW�ZDV�LQLWLDWHG��LW�ZDV�KRSHG�WKDW�WKH�3URMHFW�SDUWQHUV
ZRXOG�EH�DEOH�WR�SURYLGH�JXLGDQFH�WR�OLWKRJUDSKHUV��SDUWLFXODUO\�VPDOO�SULQWLQJ�IDFLOLWLHV��RQ�WKH
WUDGH�RIIV�DPRQJ�ULVN��SHUIRUPDQFH��FRVW��DQG�RWKHU�IDFWRUV�DVVRFLDWHG�ZLWK�EODQNHW�ZDVKHV��7KH
3URMHFW�SDUWQHUV�UHDOL]HG�WKDW�HDFK�SULQW�VKRS�LV�GLIIHUHQW�DQG�WKDW�MXGJPHQWV�RQ�ZKHWKHU�RQH
EODQNHW�ZDVK�LV�EHWWHU�WKDQ�DQRWKHU�QHHG�WR�EH�PDGH�E\�LQGLYLGXDO�SULQWHUV��WKHUHIRUH��QR�UDQNLQJV
RI� WKH�EODQNHW�ZDVK� IRUPXODWLRQV�ZHUH�PDGH�� � ,QVWHDG�� WKH�&76$� LV�D� UHSRVLWRU\�RI� DOO� RI� WKH
WHFKQLFDO� LQIRUPDWLRQ�RQ�WKH�EODQNHW�ZDVKHV�GHYHORSHG�E\� WKH�3URMHFW�� � ,W� IRUPV�WKH�EDVLV� IRU
RXWUHDFK�SURGXFWV�GHVLJQHG�WR�FRQYH\�WKHVH�UHVXOWV�WR�OLWKRJUDSKLF�SULQWHUV�LQ�VLPSOH��HDV\�WR�XVH
IRUPDWV���7KH�&76$�ZLOO��WKHUHIRUH��EH�D�UHVRXUFH�IRU�WKRVH�VHHNLQJ�LQ�GHSWK�LQIRUPDWLRQ�RQ�EODQNHW
ZDVKHV�DQG�WKHLU�FKHPLFDO�FRPSRQHQWV��DV�ZHOO�DV�RQ�RWKHU�LVVXHV�VXUURXQGLQJ�WKH�XVH�RI�PDQXDO
EODQNHW�ZDVKHV�IRU�OLWKRJUDSKLF�SULQWHUV�
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Chapter 1
Introduction

7KLV�FKDSWHU�LQWURGXFHV�WKH
'HVLJQ� IRU� WKH�(QYLURQPHQW� �'I(�
&OHDQHU� 7HFKQRORJLHV� 6XEVWLWXWHV
$VVHVVPHQW� �&76$�� IRU� WKH
OLWKRJUDSKLF� SULQWLQJ� LQGXVWU\�
6HFWLRQ� ���� FRQWDLQV� EDFNJURXQG
PDWHULDOV�RQ�WKH�SURMHFW��SDUWQHUV
LQYROYHG� LQ� WKH� SURMHFW�� DQG� WKH
PHWKRGRORJLHV� DQG� DVVXPSWLRQV
XVHG�WR�FUHDWH�WKLV�&76$���6HFWLRQ
���� GLVFXVVHV� JHQHUDO� DVSHFWV� RI
WKH�OLWKRJUDSKLF�SULQWLQJ�LQGXVWU\�
VXFK�DV�ZKDW�W\SHV�RI�SURGXFWV�DUH
SULQWHG��KRZ�WKH\�DUH�SULQWHG��DQG
KRZ� WKH� SULQWLQJ� SUHVVHV� DUH
ZDVKHG�� � 6HFWLRQ� ���� GLVFXVVHV
ERWK� WUDGLWLRQDO� EODQNHW� ZDVKHV
DQG� DOWHUQDWLYH� EODQNHW� ZDVKHV�
DQG� LQFOXGHV� GHWDLOV� RQ� SULFHV� RI
WKH� ZDVKHV�� � 6HFWLRQ� ���� UHYLHZV
WKH�EODQNHW�ZDVK�PDUNHW���/LVWV�RI
EODQNHW� ZDVK�PDQXIDFWXUHUV� DQG
W\SLFDO� EODQNHW�ZDVK� FRPSRQHQWV
DUH� SUHVHQWHG�� 6HFWLRQ� ���
GHVFULEHV� WKH� DXWRPDWLF� EODQNHW
ZDVKLQJ�WHFKQRORJ\���7KH�SRWHQWLDO
SHUIRUPDQFH��FRVW��HQYLURQPHQWDO�LPSDFWV��DQG�KHDOWK�DQG�VDIHW\�LVVXHV�DVVRFLDWHG�ZLWK�XVLQJ�DQ
DXWRPDWLF�EODQNHW�ZDVKHU�DUH�GHVFULEHG�

1.1  PROJECT BACKGROUND

1.1.1  Design for the Environment Lithography Project

7KH�'HVLJQ�IRU�WKH�(QYLURQPHQW��'I(��/LWKRJUDSK\�3URMHFW�LV�D�XQLTXH�YROXQWDU\�SDUWQHUVKLS
EHWZHHQ�WKH�OLWKRJUDSKLF�SULQWLQJ�LQGXVWU\�DQG�WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��(3$�
GHGLFDWHG� WR� KHOSLQJ� SULQWHUV� LPSURYH� WKHLU� HIIRUWV� WR� SURWHFW� WKH� HQYLURQPHQW�� � %HFDXVH� WKH
SULQWLQJ�LQGXVWU\�LV�FKDUDFWHUL]HG�E\�VPDOO�FRPSDQLHV�WKDW�UDUHO\�KDYH�WKH�WLPH�RU�UHVRXUFHV�WR
JDWKHU� LQIRUPDWLRQ�RQ�DOWHUQDWLYHV� WR� WKHLU�FXUUHQW�SURGXFWV�DQG�SURFHVVHV�� IHZ�SULQWHUV�KDYH
DFFHVV� WR� VXIILFLHQW� LQIRUPDWLRQ� WR� FKRRVH� VDIHU� RU� ORZHU� ULVN� FKHPLFDOV��ZRUN� SUDFWLFHV�� DQG
WHFKQRORJLHV���7KH�'I(�/LWKRJUDSK\�3URMHFW�DLPV�WR�KHOS�ILOO�WKLV�LQIRUPDWLRQ�JDS���7KH�JRDO�RI�WKH
SURMHFW�LV�WR�SURYLGH�SULQWHUV�ZLWK�SROOXWLRQ�SUHYHQWLRQ�DQG�FKHPLFDO�ULVN�LQIRUPDWLRQ�RQ�SURGXFW
DQG�WHFKQRORJ\�VXEVWLWXWHV��VR�WKDW�SULQWHUV�DUH�EHWWHU�HTXLSSHG�WR�LQFRUSRUDWH�HQYLURQPHQWDO
FRQFHUQV�LQWR�WKHLU�GD\�WR�GD\�EXVLQHVV�GHFLVLRQV���6SHFLILFDOO\��WKH�HIIRUWV�RI�WKH�'I(�/LWKRJUDSK\
3URMHFW�KDYH�IRFXVHG�RQ�WKH�ULVNV��FRVWV��DQG�SHUIRUPDQFH�RI�DOWHUQDWLYHV�WR�WKH�WUDGLWLRQDO��KLJKO\
YRODWLOH�FOHDQHUV�W\SLFDOO\�XVHG�IRU�ZDVKLQJ�WKH�SUHVV�EODQNHWV�



CHAPTER 1:  INTRODUCTION

1-2

What is Design for the Environment?

The Design for the Environment (DfE) Program harnesses EPA’s expertise and leadership to
facilitate information exchange and research on risk reduction and pollution prevention efforts. DfE
works with businesses on a voluntary basis, and its wide-ranging projects include:

� Encouraging business to change their general business practices to incorporate environmental
concerns into decision-making processes.
� Working with specific industries to evaluate the risks, performance, and costs of alternative
chemicals, processes, and technologies.
� Helping individual businesses undertake environmental design efforts through the application of
specific tools and methods.

DfE partners include :
Industry  �  Professional Institutions  �  Academia 

Environmental Groups  �  Public Interest Groups  �  Other Government Agencies

What is a Cleaner Technologies Substitutes Assessment ? 

This technical document, referred to as a Cleaner Technologies Substitutes Assessment
(CTSA), is intended to provide industry with the information needed to systematically
compare the trade-offs associated with traditional and alternative products, processes, and
technologies. Specifically, these trade-offs include the cost, performance, and environmental
concerns such as risk, environmental releases, energy impacts, and resource conservation
associated with a product or technology.  This CTSA addresses blanket washes used in
lithography and serves as the repository for all technical information developed by the DfE
Lithography Project. 

1.1.2  Document Overview

&KDSWHU���RI�WKH�&76$�RI�/LWKRJUDSKLF�%ODQNHW�:DVKHV�SURYLGHV�EDFNJURXQG�LQIRUPDWLRQ
RQ�WKH�'I(�/LWKRJUDSK\�3URMHFW�DQG�WKH�EODQNHW�ZDVK�LQGXVWU\���&KDSWHU���GHVFULEHV�WKH�FKHPLFDOV
XVHG�LQ�EODQNHW�ZDVKHV�DQG�WKH�KXPDQ�KHDOWK�DQG�HQYLURQPHQWDO�KD]DUGV�DVVRFLDWHG�ZLWK�WKHVH
FKHPLFDOV���&KDSWHU���SUHVHQWV�WKH�HQYLURQPHQWDO�DQG�RFFXSDWLRQDO�ULVNV�RI�WKH�WUDGLWLRQDO�DQG
DOWHUQDWLYH� EODQNHW� ZDVKHV� WKDW� ZHUH� HYDOXDWHG� LQ� WKH� 'I(� /LWKRJUDSK\� 3URMHFW�� � &KDSWHU� �
GHVFULEHV�WKH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�RI�WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV��D�FRVW
DQDO\VLV�IRU�HDFK�SURGXFW��DQG�LQIRUPDWLRQ�RQ�LQWHUQDWLRQDO�WUDGH�LVVXHV���&KDSWHU���ORRNV�DW�WKH
HQHUJ\�DQG�QDWXUDO�UHVRXUFH�LVVXHV�DVVRFLDWHG�ZLWK�HDFK�RI�WKH�DOWHUQDWLYHV�HYDOXDWHG���&KDSWHU
��SURYLGHV�LQIRUPDWLRQ�RQ�SROOXWLRQ�SUHYHQWLRQ�RSSRUWXQLWLHV�LQ�EODQNHW�ZDVKLQJ���)LQDOO\��&KDSWHU
��VXPPDUL]HV�WKH�HYDOXDWLRQ�RI�WKH�WUDGH�RIIV�DQG�SUHVHQWV�D�FRVW�DQG�EHQHILWV�DQDO\VLV��

7KLV�GRFXPHQW�LV�WKH�UHVXOW�RI�D�FROODERUDWLYH�HIIRUW�EHWZHHQ�(3$�VWDII�DQG�SULQWLQJ�LQGXVWU\
UHSUHVHQWDWLYHV�DQG�H[SHUWV���(DFK�VHJPHQW�RI�WKLV�GRFXPHQW�ZDV�UHYLHZHG�E\�WKH�7HFKQLFDO�5HYLHZ
7HDP��PHPEHUV�DUH�OLVWHG�LQ�WKH�DFNQRZOHGJPHQW�VHFWLRQ��DV�LW�ZDV�GHYHORSHG���$�FRPSOHWH�GUDIW�
LQFRUSRUDWLQJ� WKH�HDUOLHU�FRPPHQWV��ZDV�UHYLHZHG�E\� WKH� WHDP�DQG� WKHQ� WKH�VHFRQG�URXQG�RI
FRPPHQWV� ZHUH� DOVR� LQFRUSRUDWHG� SULRU� WR� WKH� SULQWLQJ� RI� WKH� ILQDO� GUDIW�� � :KHUH� VLJQLILFDQW
GLVDJUHHPHQW�DPRQJ�FRPPHQWDWRUV�RFFXUUHG��WKH�GLIIHULQJ�RSLQLRQV�DUH�SUHVHQWHG�LQ�WKH�WH[W�
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Project Considerations

The focus of this assessment was specifically defined by the project partners and has
many limitations.  Some of the global limitations are listed below, other limitations, specific to a
particular portion of the project, are given in the applicable sections. 

�  This assessment focuses on the use of manual blanket washes in small lithographic printing
facilities using only one press with four color units.  Exposure estimates related to blanket wash
use in larger facilities may be higher.
� The exposure and risk estimates reflect a small portion of the potential exposures within a
lithographic printing facility.  Many of the chemicals found in these formulations may also be
present in the inks or other cleaning solvents used in a shop.  Incremental reduction of
exposures from blanket wash use will reduce cumulative exposures from all sources in a printing
facility.
�  The risks associated with volatile organic compound (VOC) releases were not examined in
this assessment. Because VOC releases are a driving factor behind current regulations affecting
printers, VOC content for the formulations are given at the request of industry participants. The
concerns associated with VOC releases are addressed by federal, state, and local regulations
and were not re-evaluated here.
�  The regulatory information contained in the CTSA may be useful in moving away from
chemicals that trigger compliance issues, however this document is not intended to provide
compliance assistance. If the reader has questions regarding compliance concerns they should
contact their federal, state, or local regulatory authorities.
�  The 37 blanket wash formulations assessed in this report were voluntarily submitted by
participating suppliers and are not intended to be representative of the entire blanket wash
market. 
�  The performance and cost data are not based on rigorous scientific studies.  Some of this
information is subjective and is based on limited data points.
�  Screening-level risk characterization techniques were used.  The risk characterization results,
therefore, contain limitations regarding confidence.

1.1.3  DfE Lithography Project Methodology 

7KH�'I(�3URJUDP�EHJDQ�ZRUNLQJ�ZLWK�WKH�SULQWLQJ�LQGXVWU\�ZKHQ�WKH�3ULQWLQJ�,QGXVWULHV
RI�$PHULFD��3,$��UHTXHVWHG�WKH�(3$
V�DVVLVWDQFH�LQ�HYDOXDWLQJ�VRPH�RI�WKH�HQYLURQPHQWDO�FODLPV
RI� SURGXFWV� XVHG� E\� SULQWHUV�� � 7KLV� HIIRUW� XOWLPDWHO\� JUHZ� LQWR� WKUHH� SURMHFWV�� HDFK� DLPHG� DW
SUHYHQWLQJ�SROOXWLRQ�LQ�D�GLIIHUHQW�VHFWRU�RI�WKH�SULQWLQJ�LQGXVWU\��6FUHHQ�3ULQWLQJ��/LWKRJUDSK\��DQG
)OH[RJUDSK\���(DFK�SURMHFW�DGGUHVVHV�D�VSHFLILF�DUHD�RI�HQYLURQPHQWDO�FRQFHUQ�LQ�WKH�SULQWLQJ
SURFHVV�� � 7KH� VFUHHQ� SULQWLQJ� SURMHFW� IRFXVHV� RQ� VFUHHQ� UHFODPDWLRQ�� WKH� IOH[RJUDSK\� SURMHFW
FRQFHQWUDWHV�RQ�WKH�YDULRXV�LQN�V\VWHPV�XVHG��DQG�WKH�OLWKRJUDSK\�SURMHFW�H[DPLQHV�WKH�EODQNHW
ZDVKLQJ�SURFHVV���

7R�WKRURXJKO\�HYDOXDWH�DOWHUQDWLYH�EODQNHW�ZDVKHV��WKH�'I(�/LWKRJUDSK\�3URMHFW�VRXJKW�WR
IRUP�SDUWQHUVKLSV�ZLWK�LQGXVWU\�UHSUHVHQWDWLYHV���7KH�'I(�/LWKRJUDSK\�SDUWQHUV�LQFOXGH�3,$�DQG
LWV� UHJLRQDO� DIILOLDWHV�� WKH� *UDSKLF� $UWV� 7HFKQLFDO� )RXQGDWLRQ� �*$7)��� WKH� (QYLURQPHQWDO
&RQVHUYDWLRQ�%RDUG�RI�WKH�*UDSKLF�&RPPXQLFDWLRQV�,QGXVWU\��WKH�8QLYHUVLW\�RI�7HQQHVVHHªV�&HQWHU
IRU�&OHDQ�3URGXFWV�DQG�&OHDQ�7HFKQRORJLHV��DQG�LQGLYLGXDO�SULQWHUV�DQG�VXSSOLHUV�
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How To Use This Document
For Printers: 

� While this document does present all of the technical information collected on blanket washes
through this project, it is not intended as a guidance document for a small business person to use
to make decisions.  For the small printer, more concise, user-friendly  information products will be
developed that present the specific information needed to help the printer in the decision-making
process.  These information products may include summary brochures, case studies, data
matrices, guidance manuals, and training videos.  After reviewing these more targeted information
products, a printer may choose to return to the CTSA to obtain more technical details on a specific
alternative that is of interest to their printing operation.  
� The methods used to evaluate the blanket washes in this project, particularly the performance
methodology, may also be of interest to printers.  Although the CTSA focuses on blanket washes,
printers can use the methodologies described in this document to conduct their own evaluations
of other alternative products or processes.

For Suppliers:

� Suppliers may be interested in using the comparative risk, performance, and cost analyses
presented in this document as a tool in identifying which blanket wash formulations are best suited
for the current market where printers’ environmental concerns are continually increasing.
� The environmental and human health data on the chemicals used in blanket wash formulations
may be useful input to suppliers who are developing new blanket washes specifically designed to
reduce environmental and human health risks. 
� Suppliers may be interested in all of the methodologies used to evaluate the alternative blanket
washes, particularly the risk methodology.

For Other Readers:

� For technical assistance programs, the CTSA can provide background information on
lithography, blanket washes, and the DfE Lithography Project.  
� The comparative information on cost, risk, and performance of alternative blanket washes can
be useful when working with printers to reduce VOC emissions and hazardous wastes and guide
printers toward products that might reduce risks or pollution.

For the first time, printers can access
performance, risk, and cost analyses of
a variety of alternative blanket washes,
all evaluated using the same
methodology.  

)RFXV�RQ�%ODQNHW�:DVKHV�

7KH�GHFLVLRQ�WR�IRFXV�RQ�EODQNHW�ZDVKHV�ZDV�PDGH�E\�WKH�'I(�/LWKRJUDSK\�3URMHFW�SDUWQHUV
EDVHG�RQ�WKH�LQSXW�IURP�SULQWHUV���7R�PDNH�VRXQG�SXUFKDVLQJ�FKRLFHV��SULQWHUV�H[SUHVVHG�D�QHHG
IRU�PRUH�FRQVLVWHQW�LQIRUPDWLRQ�RQ�WKH�SHUIRUPDQFH��FRVWV��DQG�HQYLURQPHQWDO�DQG�KXPDQ�KHDOWK
ULVNV�DVVRFLDWHG�ZLWK�GLIIHUHQW�EODQNHW�ZDVKHV���7R�DGGUHVV�WKHVH�FRQFHUQV��WKH�SURMHFW�SDUWQHUV

GHFLGHG� WKDW� D� FRPSOHWH� HYDOXDWLRQ� RI� FRPPHUFLDOO\
DYDLODEOH� EODQNHW� ZDVKHV� ZDV� QHHGHG�� � $OO� EODQNHW
ZDVKHV� VXEPLWWHG� ZHUH� HYDOXDWHG� XVLQJ� WKH� VDPH
FULWHULD���7KLV�FRQVLVWHQF\�DOORZV�SULQWHUV�WR�FRPSDUH�WKH
WUDGH�RIIV�RI�RQH�DOWHUQDWLYH�ZLWK�DQRWKHU�WR�GHWHUPLQH
ZKLFK�SURGXFWV�PD\�EH�EHVW�VXLWHG�IRU�WKHLU�SDUWLFXODU
SULQWLQJ�RSHUDWLRQ��
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7KH�SURMHFW�SDUWQHUV�ZHUH�SDUWLFXODUO\�FRQFHUQHG�DERXW� WKH�HQYLURQPHQWDO�DQG�KXPDQ
KHDOWK�ULVNV�RI�EODQNHW�ZDVKHV�EHFDXVH�WUDGLWLRQDOO\�WKHVH�SURGXFWV�DUH�SHWUROHXP�EDVHG�VROYHQWV
ZLWK�D�YRODWLOH�RUJDQLF�FRPSRXQG� �92&��FRQWHQW�RI�JUHDWHU� WKDQ������ �:KLOH� WKHVH�KLJK�92&
ZDVKHV�OHDYH�WKH�EODQNHW�GU\�DIWHU�FOHDQLQJ��WKH�TXLFN�GU\LQJ�SURSHUWLHV�FRPH�IURP�WKH�92&V�WKDW
HYDSRUDWH� LQWR� WKH� DLU� ZKHUH� WKH\� PD\� SRVH� D� SRWHQWLDO� ULVN� WR� ZRUNHUVª� KHDOWK� DQG� WR� WKH
HQYLURQPHQW�� � 92&V� FDQ� KDYH� DQ� DGYHUVH� LPSDFW� RQ� DPELHQW� DLU� TXDOLW\� EHFDXVH� RI� WKHLU
FRQWULEXWLRQ� WR� WKH� IRUPDWLRQ� RI� JURXQG� OHYHO� R]RQH�� � 8VLQJ� WKH� H[SHUWLVH� RI� (3$�� WKH� 'I(
/LWKRJUDSK\�3URMHFW�H[DPLQHG�WKH�ULVNV�RI� WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV�E\�FROOHFWLQJ�KHDOWK
KD]DUG�DQG�HQYLURQPHQWDO�UHOHDVH�LQIRUPDWLRQ��H�J���UHOHDVHV�WR�DLU��ZDWHU��ODQG��DVVRFLDWHG�ZLWK
WKH�XVH�RI�WKH�SRWHQWLDO�VXEVWLWXWH�EODQNHW�ZDVKHV�

&RQFHQWUDWH�RQ�WKH�1HHGV�RI�6PDOOHU�3ULQWHUV

7KH�SURMHFW�SDUWQHUV�ZHUH�DZDUH�WKDW�DOWKRXJK�PDQ\�ODUJH�SULQWHUV�DOUHDG\�KDYH�DFFHVV�WR
LQIRUPDWLRQ�DERXW�QHZ�DQG�GHYHORSLQJ�V\VWHPV�DQG�WHFKQRORJLHV��VPDOOHU�SULQWHUV�PD\�QRW�KDYH
WKH�WLPH�RU�UHVRXUFHV�WR�LQYHVWLJDWH�WKH�ODWHVW�WHFKQRORJ\�DQG�SURGXFWV���7R�UHVSRQG�WR�WKH�QHHGV
RI�VPDOOHU�SULQWHUV��WKH�'I(�/LWKRJUDSK\�3URMHFW�SDUWQHUV�DJUHHG�WKDW�WKH�SULPDU\�HIIRUWV�RI�WKH
SURMHFW�VKRXOG�IRFXV�RQ�WKH�PDQXDO�EODQNHW�ZDVKHV�DV�WKH\�DUH�W\SLFDOO\�XVHG�LQ�VPDOOHU�SULQW
VKRSV��L�H���RQ�VKHHWIHG��QRQ�KHDWVHW�SUHVVHV�WKDW�DUH�OHVV�WKDQ�����ZLGH���0XFK�RI�WKH�LQIRUPDWLRQ
SUHVHQWHG�KHUH�LV�DSSOLFDEOH�RU�WUDQVODWDEOH�WR�ODUJHU�IDFLOLWLHV�

,GHQWLI\�$OWHUQDWLYH�%ODQNHW�:DVKHV�

$OO� EODQNHW� ZDVKHV� HYDOXDWHG� LQ� WKLV� SURMHFW� ZHUH� FRPPHUFLDOO\� DYDLODEOH� SURGXFWV�
YROXQWDULO\�GRQDWHG�E\�VXSSOLHUV���1LQHWHHQ�VXSSOLHUV�SDUWLFLSDWHG�LQ�WKH�SURMHFW��VXEPLWWLQJ�D�WRWDO
RI����VXEVWLWXWH�IRUPXODWLRQV�WR�EH�FRPSDUHG�ZLWK�D�EDVHOLQH�IRUPXODWLRQ�

&KRLFH�RI�90	3�1DSKWKD�DV�WKH�%DVHOLQH�)RUPXODWLRQ

,Q�WKH�LQLWLDO�VWDJHV�RI�WKH�/LWKRJUDSK\�3URMHFW��WKH�3URMHFW�SDUWQHUV�FKRVH�90	3�QDSKWKD
DV�WKH�EDVHOLQH�DJDLQVW�ZKLFK�WR�FRPSDUH�WKH����VXEVWLWXWH�ZDVKHV���9DUQLVK�0DNHUV�	�3DLQWHUV
�90	3�� 1DSKWKD�� FRPSRVHG� RI� ����� VROYHQW� QDSKWKD�� OLJKW� DOLSKDWLF� DQG� UHIHUUHG� WR� DV
)RUPXODWLRQ����LQ�FHUWDLQ�VHFWLRQV�RI�WKH�WH[W��ZDV�FKRVHQ�SULPDULO\�EHFDXVH�LW� LV�ZHOO�NQRZQ
DPRQJ�OLWKRJUDSKHUV�DV�DQ�HIIHFWLYH�EODQNHW�ZDVK���0DQ\�OLWKRJUDSKHUV�KDYH�XVHG�90	3�QDSKWKD
LQ�WKHLU�VKRSV�DQG�NQRZ�KRZ�ZHOO�LW�ZRUNV�LQ�WKHLU�DSSOLFDWLRQV�DQG�ZKDW�LW�FRVWV���90	3�QDSKWKD
LV�NQRZQ�WR�EH�KLJKO\�HIIHFWLYH�DW�YHU\�ORZ�FRVW��KRZHYHU��EHFDXVH�RI�LWV�KLJK�92&�FRQWHQW��������
SULQWHUV�DUH�VHDUFKLQJ�IRU�IRUPXODWLRQV�WR�UHSODFH�LW�

&RQGXFW�3HUIRUPDQFH�'HPRQVWUDWLRQV

7KH�SHUIRUPDQFH�GHPRQVWUDWLRQV�ZHUH�FRQGXFWHG�LQ�WZR�SKDVHV��ODERUDWRU\�WHVWLQJ�DQG�ILHOG
GHPRQVWUDWLRQV���/DERUDWRU\�WHVWLQJ�RI�HDFK�EODQNHW�ZDVK�ZDV�FRQGXFWHG�E\�*$7)�LQ�3LWWVEXUJK
WR� DVFHUWDLQ� FHUWDLQ� FKHPLFDO� FKDUDFWHULVWLFV�� LQFOXGLQJ� IODVK� SRLQW�� 92&� FRQWHQW�� DQG� S+�
$GGLWLRQDO�ODERUDWRU\�WHVWV��GHVFULEHG�LQ�&KDSWHU���RI�WKLV�GRFXPHQW��ZHUH�FRQGXFWHG�WR�GHWHUPLQH
WKH�HIIHFWLYHQHVV�RI�HDFK�ZDVK�DQG�WKH�SRWHQWLDO�IRU�DGYHUVH�HIIHFWV�RQ�WKH�EODQNHW��2QO\�WKRVH
ZDVKHV�PHHWLQJ�PLQLPXP�SHUIRUPDQFH�VWDQGDUGV�ZHUH�XVHG�LQ�WKH�ILHOG�GHPRQVWUDWLRQV�

2QFH� WKH� 3HUIRUPDQFH�'HPRQVWUDWLRQ�ZDV� XQGHUZD\�� FHUWDLQ� VXSSOLHUV� ZKR� RULJLQDOO\
VXEPLWWHG� EODQNHW� ZDVKHV�� ODWHU� FKRVH� WR� ZLWKGUDZ� IURP� WKH� GHPRQVWUDWLRQ�� � 7KHLU� UHDVRQV
LQFOXGHG�QRW�ZLVKLQJ�WR�UHYHDO�WR�(3$�WKHLU�FRPSOHWH�IRUPXODWLRQV�RU�FRQFHUQ�RYHU�WKH�SRWHQWLDO
UHVXOWV�RI�WKH�SHUIRUPDQFH�WHVWV���7KH�IRUPXODWLRQV�WKDW�ZHUH�ZLWKGUDZQ�DIWHU�ZRUN�KDG�DOUHDG\
EHJXQ�ZHUH�QXPEHUV��������DQG������)RU�WKLV�UHDVRQ��WKRVH�QXPEHUV�DUH�PLVVLQJ�IURP�DOO�RI�WKH
WDEOHV�LQ�WKH�&76$�
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To respond to the needs of smaller printers, the
DfE Lithography Project partners agreed that the
primary efforts of the project should focus on the
manual blanket washes as they are typically used
in smaller print shops: on sheetfed, non-heatset
presses that are less than 26" wide. 

The health and environmental concerns
associated with each blanket wash were
evaluated based on the actual chemical
formulations of each product. 

:KLOH� WKH� ODERUDWRU\� WHVW� ZDV� EHLQJ
FRQGXFWHG�� 'I(� SURMHFW� SDUWQHUV� LGHQWLILHG
OLWKRJUDSKLF� SULQWHUV� ZKR� ZRXOG� YROXQWHHU
WKHLU� WLPH� DQG� WKHLU� VKRSV� WR� WHVW� EODQNHW
ZDVKHV�� � ,Q� RUGHU� WR� EHVW� GHPRQVWUDWH� WKH
SHUIRUPDQFH�RI�DOO�WKH�EODQNHW�ZDVKHV�XQGHU
DFWXDO�SULQWLQJ�FRQGLWLRQV��SULQWHUV�DQG�SURMHFW
SDUWQHUV�UHTXHVWHG�WKDW�ILHOG�GHPRQVWUDWLRQV
EH�FRQGXFWHG�� �6HYHQWHHQ�SULQWHUV�DJUHHG� WR
SDUWLFLSDWH�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV
FRQGXFWHG�EHWZHHQ�1RYHPEHU�RI������DQG�)HEUXDU\�RI��������(DFK�VXEVWLWXWH�ZDVK�ZDV�DVVLJQHG
WR�D�IDFLOLW\���7KHQ��WR�JHW�EDVHOLQH�LQIRUPDWLRQ��HYHU\�SDUWLFLSDWLQJ�IDFLOLW\�ILUVW�FOHDQHG�WKH�SUHVV
ZLWK�WKH�EDVHOLQH�ZDVK���7KHQ�WKH�VXEVWLWXWH�ZDVK�ZDV�XVHG�IRU�RQH�ZHHN���'XULQJ�WKH�ZHHN��SUHVV
RSHUDWRUV�ZHUH�DVNHG�WR�UHFRUG�WKH�DPRXQW�RI�SURGXFW�XVHG��WKH�OHQJWK�RI�WLPH�QHHGHG�WR�FOHDQ�WKH
SUHVV��DQG�WKHLU�RSLQLRQ�RI�KRZ�ZHOO�WKH�SURGXFW�ZRUNHG�HDFK�WLPH�WKH\�XVHG�LW��DV�FRPSDUHG�WR�WKH
EDVHOLQH�EODQNHW�ZDVK��90	3�1DSKWKD�

$QDO\]H�WKH�&RVWV�RI�8VLQJ�$OWHUQDWLYH�%ODQNHW�:DVKHV

$IWHU�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV��D�FRVW�DQDO\VLV�IRU�HDFK�DOWHUQDWLYH�SURGXFW�ZDV
GHYHORSHG� XVLQJ� VXSSOLHU� GDWD�� LQGXVWU\� VWDWLVWLFV�� DQG� LQIRUPDWLRQ� FROOHFWHG� GXULQJ� WKH
SHUIRUPDQFH�GHPRQVWUDWLRQ�� �)RU�HDFK�SURGXFW�� WKH�FRVW�RI�XVLQJ� WKH�DOWHUQDWLYH�SURGXFW�ZDV
FRPSDUHG�WR�WKH�FRVW�RI�XVLQJ�WKH�EDVHOLQH�SURGXFW���%ODQNHW�ZDVKLQJ�FRVWV�ZHUH�HVWLPDWHG�EDVHG
RQ�WKH�FRVWV�RI� ODERU�� WKH�EODQNHW�ZDVK�SURGXFW��DQG�FORWK�ZLSHV�� �(DFK�RI� WKHVH�FRVW� IDFWRUV
LQFOXGHG�

/DERU�&RVWV��7KH�WLPH�VSHQW�WR�FOHDQ�WKH�EODQNHW�ZDV�UHFRUGHG�IRU�HDFK�SURGXFW�GXULQJ�WKH
SHUIRUPDQFH�GHPRQVWUDWLRQV���/DERU�FRVWV�ZHUH�FDOFXODWHG�E\�PXOWLSO\LQJ�WKH�WLPH�WR�FOHDQ�WKH
EODQNHW�E\�LQGXVWU\�UHSRUWHG�VWDWLVWLFV�IRU�OLWKRJUDSKLF�SUHVV�RSHUDWRUVª�ZDJHV��LQFOXGLQJ�IULQJH
UDWH��DQG�RYHUKHDG���

%ODQNHW�:DVK�3URGXFW�&RVWV��7KH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG�SHU�EODQNHW�FOHDQLQJ�ZDV
UHFRUGHG�GXULQJ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ���7R�FDOFXODWH�WKH�EODQNHW�ZDVK�SURGXFW�FRVW��WKH
DYHUDJH�TXDQWLW\�XVHG�SHU�EODQNHW�ZDV�PXOWLSOLHG�E\�WKH�XQLW�FRVW�RI�HDFK�SURGXFW���3URGXFW�FRVWV
ZHUH�SURYLGHG�E\�HDFK�SDUWLFLSDWLQJ�PDQXIDFWXUHU�

&ORWK�:LSHV�&RVWV��7KH�ZLSHV�XVHG�IRU�EODQNHW�ZDVKLQJ�DUH�W\SLFDOO\�FORWK�ZLSHV�WKDW�DUH
OHDVHG�WKURXJK�D�FRQWUDFW�ZLWK�DQ�LQGXVWULDO�ODXQGU\��ZKLFK�SLFNV�XS�GLUW\�ZLSHV�IRU�ODXQGHULQJ
DQG�GURSV�RII�FOHDQ�ZLSHV�IRU�EODQNHW�FOHDQLQJ���0DWHULDOV�FRVWV�ZHUH�FDOFXODWHG�E\�PXOWLSO\LQJ�WKH
QXPEHU�RI�ZLSHV�XVHG�SHU�EODQNHW�ZDVKLQJ��DV�UHFRUGHG�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV��E\
WKH�OHDVH�SULFH�SHU�ZLSH�

(YDOXDWH�WKH�+HDOWK�DQG�(QYLURQPHQWDO�5LVNV

�7HFKQLFDO�HYDOXDWLRQ�RI�WKH�KXPDQ�KHDOWK�DQG�HQYLURQPHQWDO�FRQFHUQV�DVVRFLDWHG�ZLWK
HDFK�EODQNHW�ZDVK�EHJDQ�ZKLOH�WKH�GHPRQVWUDWLRQV�ZHUH�VWLOO�LQ�SURJUHVV���6XSSOLHUV�VXEPLWWHG
FKHPLFDO��IRUPXODWLRQ�LQIRUPDWLRQ�WR�3,$�IRU�HDFK�RI�WKHLU�SURGXFWV�GHPRQVWUDWHG���3,$�UHPRYHG
DOO�WUDGH�QDPHV�DQG�HDFK�IRUPXODWLRQ�ZDV�DVVLJQHG�D�QXPEHU�WR�PDVN�LWV�LGHQWLI\�EHIRUH�EHLQJ
SDVVHG�RQ�WR�(3$���7KH�(3$�XVHG�WKH�DFWXDO
IRUPXODWLRQV��LQ�WKHLU�PDVNHG�IRUPDW��DV�WKH
EDVLV� IRU� WKH� HYDOXDWLRQ� RI� KHDOWK� DQG
HQYLURQPHQWDO� FRQFHUQV�� WKRXJK� WKH� GDWD
DSSHDULQJ� LQ� WKLV� GRFXPHQW� KDYH� EHHQ
UHSRUWHG� E\� FKHPLFDO� IDPLO\� WR� FRQFHDO
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SURSULHWDU\� IRUPXODWLRQ�GDWD�� �:KLOH�VSHFLILF�PHWKRGV�ZHUH�GHYHORSHG�E\�WKH�'I(�/LWKRJUDSK\
3URMHFW�WHDP�IRU�FRQGXFWLQJ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�DQG�WKH�FRVW�DQDO\VLV��WKH�VWDQGDUG
PHWKRGRORJLHV�RI�WKH�(3$�2IILFH�RI�3ROOXWLRQ�3UHYHQWLRQ�DQG�7R[LFV��2337��([LVWLQJ�&KHPLFDOV
3URJUDP� ZHUH� XVHG� IRU� WKH� +XPDQ� +HDOWK� +D]DUGV�� (QYLURQPHQWDO� +D]DUGV�� (QYLURQPHQWDO
5HOHDVHV�DQG�2FFXSDWLRQDO�([SRVXUH�$VVHVVPHQW��*HQHUDO�3RSXODWLRQ�([SRVXUH�$VVHVVPHQW��DQG
5LVN�$VVHVVPHQW�VHFWLRQV�RI�WKH�&76$�

,GHQWLI\�&RQVHUYDWLRQ�DQG�$GGLWLRQDO�,PSURYHPHQW�2SSRUWXQLWLHV

7KH�SURMHFW�SDUWQHUV�ZHUH�LQWHUHVWHG�LQ�LGHQWLI\LQJ�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�LVVXHV�DQG
LPSURYHPHQW�RSSRUWXQLWLHV�DVVRFLDWHG�ZLWK�XVLQJ�WKH�YDULRXV�VXEVWLWXWH�EODQNHW�ZDVKHV���$OWKRXJK
WKH�EODQNHW�ZDVKLQJ�SURFHVV�LV�QRW�SDUWLFXODUO\�HQHUJ\��RU�UHVRXUFH�LQWHQVLYH��D�SULQWHU�FDQ�VWLOO
KHOS�FRQVHUYH�HQHUJ\�DQG�UHVRXUFHV�WKURXJK�KLV�RU�KHU�FKRLFH�RI�EODQNHW�ZDVKLQJ�SURGXFWV�DQG�WKH
PDQQHU�LQ�ZKLFK�WKH�SURGXFWV�DUH�XVHG�

7KHUH�DUH�D�YDULHW\�RI�WHFKQLTXHV�ZKLFK�PD\�EH�HPSOR\HG�DW�OLWKRJUDSKLF�SULQW�VKRSV�WR
SUHYHQW�SROOXWLRQ��WR�UHGXFH�FKHPLFDO�FRQVXPSWLRQ��DQG�WR�PLQLPL]H�ZDVWH���5HVXOWV�RI�D�SROOXWLRQ
SUHYHQWLRQ�VXUYH\�ZKLFK�DVNHG�OLWKRJUDSKHUV�WR�LGHQWLI\�ZKDW�DFWLYLWLHV�WKH\�FXUUHQWO\�HPSOR\�WR
DFKLHYH�D�PRUH�HQYLURQPHQWDOO\�IULHQGO\�ZRUNSODFH�DUH�SUHVHQWHG���,Q�DGGLWLRQ��RSWLRQV�IRU�UHF\FOLQJ
VROYHQWV�DQG�IRU�H[WUDFWLQJ�VROYHQWV�IURP�SUHVV�ZLSHV�DUH�DGGUHVVHG��DV�DUH�PHWKRGV�IRU�WUHDWLQJ
VSHQW�VROYHQWV�VR�WKDW�WKH\�PD\�EH�UHXVHG���6ROYHQW�UHF\FOLQJ�V\VWHPV�XVHG�LQ�FRQMXQFWLRQ�ZLWK
EUXVK�EDVHG�DXWRPDWLF�EODQNHW�ZDVK�V\VWHPV�DUH�DOVR�GLVFXVVHG�

(YDOXDWH�7UDGH�2II�,VVXHV

7KH� WUDGH�RII� LVVXHV� DVVRFLDWHG� ZLWK� WKH� HQYLURQPHQWDO� DQG� KXPDQ� KHDOWK� ULVN�� FRVW�
SHUIRUPDQFH��DQG�RWKHU�DQDO\VHV�XQGHUWDNHQ�E\�WKH�SURMHFW�SDUWQHUV�DUH�HYDOXDWHG���7KLV�LQFOXGHV
D�VRFLDO�EHQHILW�DQG�FRVW�GLVFXVVLRQ�DQG�D�VXPPDUL]DWLRQ�RI�WKH�SURMHFW
V�ILQGLQJV�

1.2  OVERVIEW OF LITHOGRAPHIC PRINTING

1.2.1  Products Printed  

/LWKRJUDSK\� LV� FXUUHQWO\� WKH�PRVW� SUHYDOHQW� SULQWLQJ� WHFKQRORJ\� LQ� WKH� 8QLWHG� 6WDWHV�
$FFRUGLQJ�WR�DQ�HVWLPDWH�E\�$�)��/HZLV�	�&R���,QF���D�PDUNHW�UHVHDUFK�ILUP�VSHFLDOL]LQJ�LQ�WKH
JUDSKLF� DUWV� LQGXVWU\�� WKHUH� DUH� RYHU� ������� HVWDEOLVKPHQWV� HPSOR\LQJ� SULQWLQJ� SUHVVHV�� DQG
DSSUR[LPDWHO\��������RI�WKHVH�XVH�OLWKRJUDSKLF�SUHVVHV���/LWKRJUDSKLF�SULQWHUV�DUH�SULPDULO\�VPDOO
EXVLQHVVHV��ZLWK� URXJKO\�����RI� WKH�SODQWV�HPSOR\LQJ� IHZHU� WKDQ����SHRSOH�� �7KH�VXFFHVV�RI
OLWKRJUDSKLF� SULQWLQJ� LV� GXH� WR� WKH� DELOLW\� RI� WKH� SURFHVV� WR� SURGXFH� KLJK� TXDOLW\� WH[W� DQG
LOOXVWUDWLRQV� FKHDSO\� DQG� HIIHFWLYHO\� LQ� VKRUW�� PHGLXP�� DQG� KLJK� YROXPH� SURGXFWLRQ� UXQV�
&RQVHTXHQWO\��OLWKRJUDSK\�GRPLQDWHV�WKH�SULQWLQJ�RI�ERRNV�DQG�QHZVSDSHUV��DV�ZHOO�DV�PDJD]LQHV
DQG�RWKHU�SHULRGLFDO�SXEOLFDWLRQV���6RPH�RWKHU�DSSOLFDWLRQV�RI�WKH�OLWKRJUDSKLF�SULQWLQJ�SURFHVV
LQFOXGH� DGYHUWLVLQJ�� HQYHORSHV�� ODEHOV� DQG� WDJV�� VWDWLRQHU\�� JUHHWLQJ� FDUGV�� DQG� SDFNDJLQJ�
/LWKRJUDSK\�DFFRXQWV�IRU�DOPRVW�����RI�WKH�FRPPHUFLDO�SULQWLQJ�PDUNHW��KRZHYHU��WKH�DVFHQGDQF\
RI�WKH�OLWKRJUDSKLF�SURFHVV�PD\�VRRQ�EH�FKDOOHQJHG�E\�ERWK�LPSURYHPHQWV�LQ�IOH[RJUDSK\�DQG
UHODWLYHO\�QHZ�SODWHOHVV�WHFKQRORJLHV�ZKLFK�PDNH�XS�WKH�IDVWHVW�JURZLQJ�VHFWRU�RI�WKH�SULQWLQJ
LQGXVWU\���

1.2.2  Printing Mechanism  

7KH�OLWKRJUDSKLF�SULQWLQJ�SURFHVV�LQYROYHV�D�SODWH�RQ�ZKLFK�WKH�LPDJH�DQG�QRQ�LPDJH�DUHDV
DUH�RQ�WKH�VDPH�SODQH��DV�RSSRVHG�WR�EHLQJ�HLWKHU�UDLVHG�RU�LQGHQWHG���,Q�WKLV�W\SH�RI�VLQJOH�SODQH�
RU�SODQRJUDSKLF��SULQWLQJ��WKH�LPDJH�LV�PDLQWDLQHG�E\�WDNLQJ�DGYDQWDJH�RI�WKH�PXWXDO�UHSXOVLRQ
RI�RLO�DQG�ZDWHU���3ODWHV�DUH�WUHDWHG�VR�WKDW�WKH�QRQ�LPDJH�DUHD�DWWUDFWV�ZDWHU��ZKLOH�WKH�LPDJH�DUHD
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EHFRPHV�UHFHSWLYH�WR�RLO��LQN����:DWHU�DSSOLHG�WR�WKH�K\GURSKLOLF��ZDWHU�ORYLQJ��SRUWLRQ�RI�WKH�SODWH
FRQILQHV�WKH�LQN�ZLWKLQ�WKH�ROHRSKLOLF��RLO�ORYLQJ��LPDJH�DUHD���7KH�ZDWHU�LV�DSSOLHG�LQ�WKH�IRUP�RI
D�IRXQWDLQ�VROXWLRQ�ZKLFK�FRQVLVWV�SULPDULO\�RI�ZDWHU�ZLWK�FKHPLFDO�DGGLWLYHV�WKDW�ORZHU�WKH�VXUIDFH
WHQVLRQ�RI�WKH�ZDWHU�DQG�FRQWURO�WKH�S+���,QN�LV�DSSOLHG�WR�WKH�SODWH�F\OLQGHU�IURP�WKH�LQN�IRXQWDLQ�
7KH�LPDJH�LV�WUDQVIHUUHG�IURP�WKH�SODWH�WR�D�UXEEHU�RU�SODVWLF�EODQNHW�F\OLQGHU��DQG�VXEVHTXHQWO\
WUDQVIHUUHG�WR�WKH�VXEVWUDWH�LQ�D�SURFHVV�NQRZQ�DV�RIIVHW�SULQWLQJ���/LWKRJUDSK\�LV�WKH�RQO\�PDMRU
SULQWLQJ�VHFWRU�WR�XVH�RIIVHW�SULQWLQJ�UDWKHU�WKDQ�GLUHFW�SULQWLQJ��D�SURFHVV�LQ�ZKLFK�WKH�LPDJH�LV
WUDQVIHUUHG�IURP�WKH�SODWH�WR�WKH�SULQW�PHGLXP�ZLWKRXW�WKH�XVH�RI�DQ�LQWHUPHGLDWH�F\OLQGHU��

1.2.3  Types of Lithography

7KH�OLWKRJUDSKLF�SULQWLQJ�SURFHVV�LV�GLYLGHG�LQWR�WKUHH�VHSDUDWH�VXE�SURFHVVHV��VKHHWIHG
RIIVHW��KHDWVHW�ZHE�RIIVHW��DQG�QRQ�KHDWVHW�ZHE�RIIVHW���6KHHWIHG�RIIVHW�LV�D�EDVLF�RIIVHW�OLWKRJUDSKLF
SURFHVV� LQ�ZKLFK�SDSHU� LV� IHG� LQWR� WKH�PDFKLQH� LQ� LQGLYLGXDO� VKHHWV� DQG� WKH� LQN�GULHV� LQ� DQ
R[LGDWLYH�SRO\PHUL]DWLRQ�SURFHVV���6KHHWIHG�SUHVVHV��XVHG�SULPDULO\�IRU�VKRUW�WHUP�SULQWLQJ�UXQV
RI�FRPPHUFLDO�SURGXFWV��FRQVWLWXWH�WKH�ODUJH�PDMRULW\�������RI�SODQWV�ZLWK�OLWKRJUDSKLF�SUHVVHV�DQG
DUH�WKH�IRFXV�RI�WKH�'I(�/LWKRJUDSK\�3URMHFW���7KH�ZHE�RIIVHW�SURFHVVHV�DUH�VR�QDPHG�EHFDXVH�RI
WKHLU�XVH�RI�UROOV�RI�SDSHU�ZKLFK�DUH�FRQWLQXRXVO\�IHG�LQWR�WKH�SUHVV���7KH�ZHE�LV�FXW�LQWR�LQGLYLGXDO
VKHHWV� LQ�SRVW�SUHVV�RSHUDWLRQV�� �2QO\�����RI� OLWKRJUDSKHUV�XVH� WKH�ZHE�RIIVHW�SURFHVV�� DQG�
GHVSLWH�WKH�WHQGHQF\�RI�OLWKRJUDSKLF�VKRSV�WR�EH�VPDOO��DOPRVW�����RI�WKRVH�SODQWV�ZKLFK�XWLOL]H
ZHE�IHG�SUHVVHV�HPSOR\�RYHU����SHRSOH���

,Q�KHDWVHW�ZHE�RIIVHW�SULQWLQJ��LQNV�DUH�GULHG�XVLQJ�D�UHFLUFXODWLQJ�KRW�DLU�V\VWHP���7KLV�W\SH
RI�SULQWLQJ�LV�YHU\�XVHIXO�IRU�KLJK�YROXPH��KLJK�VSHHG�SURGXFWLRQ�UXQV��XS�WR��������LPSUHVVLRQV
SHU�KRXU���KRZHYHU��WKH�LQN�GU\LQJ�SURFHVV�LQYROYHG�PD\�UHVXOW�LQ�92&�HPLVVLRQV�WKDW�PXVW�EH
FRQWUROOHG���,Q�FRQWUDVW��WKH�QRQ�KHDWVHW�ZHE�RIIVHW�SURFHVV�RIWHQ�XVHV�LQNV�WKDW�GR�QRW�UHTXLUH
DVVLVWHG�GU\LQJ���7KLV�W\SH�RI�OLWKRJUDSKLF�SULQWLQJ�LV�FRPPRQO\�HPSOR\HG�LQ�KLJK�VSHHG�SURGXFWLRQ
RI� QHZVSDSHUV�� PDJD]LQHV�� DQG� MRXUQDOV�� � (DFK� RI� WKHVH� VXE�SURFHVVHV� KDV� VRPH� GLVWLQFW
HQYLURQPHQWDO�DQG�KXPDQ�KHDOWK�LPSDFWV��KRZHYHU��WKH�FKHPLFDOV�XVHG�WR�FOHDQ�WKH�SUHVVHV�DUH
YHU\�VLPLODU�UHJDUGOHVV�RI�ZKLFK�SURFHVV�LV�XVHG�

1.2.4  Blanket Washing

)RU� MRE� FKDQJHV� DQG� WR� PDLQWDLQ� LPDJH� TXDOLW\� LQ� WKH� RIIVHW� SULQWLQJ� SURFHVV�� WKH
LQWHUPHGLDWH�EODQNHW�F\OLQGHU�PXVW�EH�FOHDQHG���%ODQNHW�ZDVK�LV�XVHG�WR�UHPRYH�LQN��SDSHU�GXVW�
DQG�RWKHU�GHEULV�IURP�WKH�EODQNHW�F\OLQGHU���,I�WKH�EODQNHW�LV�QRW�FOHDQHG�UHJXODUO\��EXLOW�XS�GHEULV
ZLOO�GDPDJH�WKH�EODQNHW�DQG�RU�LPSDFW�SULQW�TXDOLW\�DGYHUVHO\���7KH�VHYHULW\�RI�LQN�DQG�SDSHU�EXLOG
XS�ZLOO�YDU\�GHSHQGLQJ�RQ�WKH�SURGXFW�SULQWHG��WKH�OHQJWK�RI�WKH�SULQWLQJ�UXQ��WKH�FRYHUDJH�RI�WKH
LPDJH��DQG�WKH�FRORUV�SULQWHG���)RU�FRORU�FKDQJHV��WKH�VHULHV�RI�UROOHUV�WKDW�WUDQVIHU�WKH�LQN�IURP
WKH� LQN�WUD\�WR�WKH�SULQWLQJ�SODWH�PXVW�DOVR�EH�FOHDQHG�� �6RPH�SULQWHUV�XVH�WKH�EODQNHW�ZDVK
SURGXFW�WR�FOHDQ�WKH�UROOHUV��ZKLOH�RWKHUV�ILQG�WKDW�XVLQJ�WZR�VHSDUDWH�FOHDQHUV��D�EODQNHW�ZDVK�DQG
D�UROOHU�ZDVK��LV�PRUH�HIIHFWLYH��

%ODQNHW�FOHDQLQJ�FDQ�EH�DFFRPSOLVKHG�PDQXDOO\�RU�DXWRPDWLFDOO\���0DQXDO�FOHDQLQJ�LQYROYHV
ZLSLQJ�GRZQ�WKH�EODQNHW�F\OLQGHU�ZLWK�D�FORWK�ZLSH�RU�D�GLVSRVDEOH�ZLSH��GDPSHQHG�ZLWK�EODQNHW
ZDVK�VROXWLRQ���$XWRPDWLF�EODQNHW�FOHDQHUV�DUH�PHFKDQLFDO�GHYLFHV�WKDW�FOHDU�WKH�EODQNHW�RI�GHEULV
E\�DSSO\LQJ�EODQNHW�ZDVK�DQG�RU�VFUXEELQJ�WKH�EODQNHW�PHFKDQLFDOO\���([FHVV�ZDVK�LV�HLWKHU�ZLSHG
RII�DXWRPDWLFDOO\��RU�VRPH�V\VWHPV�VLPSO\�DOORZ�SDSHU�WR�UXQ�WKURXJK�WKH�SUHVV�WR�DEVRUE�H[FHVV
LQNV�DQG�VROYHQWV�� �7KH� IRFXV�RI� WKH�'I(�/LWKRJUDSK\�3URMHFW�HIIRUW� LV�RQ�HYDOXDWLQJ�PDQXDOO\
DSSOLHG�EODQNHW�ZDVKHV�
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%ODQNHW�ZDVKHV�FRQVLVW�RI�YDU\LQJ�W\SHV�RI�VROYHQW��VRPH�RI�ZKLFK�FDQ�SRVH�ULVNV�WR�KXPDQ
KHDOWK�DQG�WKH�HQYLURQPHQW���1HZ��SRWHQWLDOO\�OHVV�KDUPIXO�EODQNHW�ZDVKHV�DUH�DSSHDULQJ�RQ�WKH
PDUNHW��JLYLQJ�SULQWHUV�WKH�RSSRUWXQLW\�WR�UHGXFH�LPSDFWV�RQ�WKH�HQYLURQPHQW�DQG�PLQLPL]H�ULVN
WR�ZRUNHUV���$V�WKHVH�DOWHUQDWLYHV�WR�WKH�WUDGLWLRQDO�VROYHQWV�EHFRPH�PRUH�ZLGHVSUHDG��SULQWHUV
KDYH�KDG�PRUH�TXHVWLRQV�DERXW�ZKHUH�WR�ILQG�FRPSDUDWLYH�ULVN��SHUIRUPDQFH�DQG�FRVW�LQIRUPDWLRQ�
7KH�'I(�/LWKRJUDSK\�3URMHFW�DGGUHVVHV�WKHVH�FRQFHUQV�E\�SURYLGLQJ�WKLV�FRPSDUDWLYH�LQIRUPDWLRQ
RQ�D�ZLGH�YDULHW\�RI�EODQNHW�ZDVK�IRUPXODWLRQV��

1.3  PROFILE OF THE BLANKET WASH USE CLUSTER

1.3.1  Traditional Blanket Washes

7UDGLWLRQDO�OLWKRJUDSKLF�EODQNHW�ZDVKHV�DUH�SHWUROHXP�EDVHG�VROYHQWV��RIWHQ�PL[HG�ZLWK
GHWHUJHQW�DQG�RU�ZDWHU���3HWUROHXP�EDVHG�FOHDQHUV�W\SLFDOO\�UHPRYH�LQN�TXLFNO\�DQG�HYDSRUDWH
UDSLGO\��UHTXLULQJ�PLQLPDO�GRZQ�WLPH�IRU�WKH�SUHVV���7KH�DGYDQWDJHV�RI�WKHVH�FRQYHQWLRQDO�FOHDQHUV�
KRZHYHU��FRPH�DW�D�SULFH���3HWUROHXP�EDVHG�FOHDQHUV�RIWHQ�FRQWDLQ�JUHDWHU�WKDQ�����92&V���92&V�
GHILQHG�DV�DQ\�YRODWLOH�FRPSRXQG�FRQWDLQLQJ�WKH�HOHPHQW�FDUERQ��KDYH�KHDOWK�DQG�VDIHW\�FRQFHUQV
DVVRFLDWHG�ZLWK�WKHLU�XVH��DQG�KDYH�EHHQ�LPSOLFDWHG�LQ�WKH�IRUPDWLRQ�RI�JURXQG�OHYHO�R]RQH���6WLOO�
FRQYHQWLRQDO�FOHDQHUV�FRQWLQXH�WR�GRPLQDWH�WKH�PDUNHW�EHFDXVH�RI�WKHLU�HIIHFWLYHQHVV�DV�ZHOO�DV
WKHLU�ORZ�FRVW�

7KH�SULFH�RI�D�SHWUROHXP�EDVHG�EODQNHW�ZDVK�ZLOO�YDU\�DFFRUGLQJ�WR�WKH�TXDQWLW\�SXUFKDVHG
DV�ZHOO�DV�WKH�SUHYDLOLQJ�SULFH�RI�FUXGH�RLO�� �$W� OHDVW�WZR�PDMRU�8�6��PDQXIDFWXUHUV�RI�EODQNHW
ZDVKHV�LQ�WKH�8QLWHG�6WDWHV�KDYH�SURGXFW�OLQHV�GRPLQDWHG�E\�SHWUROHXP�EDVHG��ZDWHU�PLVFLEOH
VROYHQWV�� � 3ULFHV� IRU� WKHVH� EODQNHW� ZDVKHV� UDQJH� IURP� ���JDOORQ� WR� ����JDOORQ� DQG� DYHUDJH
���JDOORQ�ZKHQ� SXUFKDVLQJ� D� ���JDOORQ� GUXP�� � 7KH�PDUNHW� LV� YHU\� IUDFWXUHG�� DV� WKH� ODUJHVW
SURGXFHUV�RI�EODQNHW�FOHDQHU�LQ�WKH�8QLWHG�6WDWHV�DUH�HVWLPDWHG�WR�FRQWURO�OHVV�WKDQ�����RI�WKH
WRWDO�8�6��PDUNHW���7KH�PDUNHW�VKDUH�DWWDLQHG�E\�WKH�ODUJHVW�EODQNHW�ZDVK�PDQXIDFWXUHUV�LV�OLPLWHG
E\�FRPSHWLWLRQ�IURP�WKH�PDQ\�VPDOO�EODQNHW�ZDVK�SURGXFHUV�VHUYLQJ�ORFDO�PDUNHWV�
��

/DUJH�SULQWLQJ�RSHUDWLRQV�ZLOO�RIWHQ�EHQHILW�IURP�EXON�SULFLQJ��VWRULQJ�ODUJH�TXDQWLWLHV�RI
ZDVK�LQ�RQ�VLWH�VWRUDJH�WDQNV���0HGLXP�VL]HG�SULQWHUV�WHQG�WR�SXUFKDVH�EODQNHW�ZDVK�E\�WKH�GUXP
����JDOORQV���ZKLOH�VPDOO�RSHUDWLRQV�W\SLFDOO\�SD\�WKH�KLJKHVW�SHU�XQLW�FRVWV�E\�SXUFKDVLQJ�FDVHV
RI�VLQJOH�JDOORQ�FRQWDLQHUV���3HU�JDOORQ�SULFHV�FDQ�GHFUHDVH�E\�DV�PXFK�DV�����ZKHQ�SXUFKDVLQJ
D����JDOORQ�GUXP�YHUVXV�D�VLQJOH�JDOORQ�FRQWDLQHU�

1.3.2  Alternative Blanket Washes

3HWUROHXP�EDVHG�EODQNHW�ZDVKHV�FXUUHQWO\�GRPLQDWH�WKH�PDUNHW��KRZHYHU��DV�FRQFHUQV
UHJDUGLQJ�WKH�UHOHDVH�RI�92&V�DQG�SRWHQWLDO�KHDOWK�LPSDFWV�PRXQW��LQFUHDVLQJ�SUHVVXUH�ZLOO�EH
SODFHG�RQ�EODQNHW�ZDVK�PDQXIDFWXUHUV�WR�GHYHORS�DOWHUQDWLYHV���&XUUHQW�HYLGHQFH�VXJJHVWV�WKDW
LQGXVWU\� KDV� UHVSRQGHG� WR� FRQFHUQV� UHJDUGLQJ� 92&� UHOHDVHV�� ZLWK� VRPH� EODQNHW� ZDVK
PDQXIDFWXUHUV�GHYRWLQJ������RI�SURGXFW�GHYHORSPHQW�WLPH�WR�WKH�SURGXFWLRQ�RI�SURGXFWV�WKDW�DUH
ORZHU� LQ� KD]DUGRXV� PDWHULDOV� DQG� 92&V� � � $OWHUQDWLYH� EODQNHW� FOHDQHUV� KDYH� QRW� EHHQ� IXOO\�

DFFHSWHG��KRZHYHU��DQG�SULQWHUV�KDYH�YRLFHG�VHYHUDO�FRQFHUQV�UHJDUGLQJ�WKHLU�SHUIRUPDQFH���,Q
DGGLWLRQ��ORZ�92&�ZDVKHV�W\SLFDOO\�FRVW�PRUH�WKDQ�§WUDGLWLRQDO�¨�SHWUROHXP�EDVHG�FOHDQHUV�GXH�WR
KLJKHU�LQJUHGLHQW�FRVWV���(3$ªV�&RQWURO�7HFKQLTXHV�*XLGHOLQH�IRU�2IIVHW�/LWKRJUDSKLF�3ULQWLQJ��&7*�
HVWLPDWHV�WKDW�ORZHU�92&�FOHDQHUV��ORZ�92&V�FOHDQHUV�DUH�GHILQHG�LQ�WKH�&7*�DV�SURGXFWV�ZLWK�D
92&�FRQWHQW�RI�OHVV�WKDQ�����E\�ZHLJKW�DV�PHDVXUHG�E\�(3$ªV�WHVW�PHWKRG�����WKDW�GR�QRW�FRQWDLQ
KD]DUGRXV�DLU�SROOXWDQWV��+$3V��FRVW�������SHU�SRXQG�YHUVXV�������SHU�SRXQG�IRU�D�§WUDGLWLRQDO¨
FOHDQHU� ��$OWHUQDWLYH�ZDVKHV�GLVFXVVHG�EHORZ�LQFOXGH��ZDWHU�PLVFLEOH�VROYHQWV��YHJHWDEOH�RLO�EDVHG�

FOHDQHUV��DQG�WHUSHQH�EDVHG�FOHDQHUV�
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:DWHU�0LVFLEOH�6ROYHQWV

2QH�DSSURDFK�WR�UHGXFLQJ�92&V�LQ�EODQNHW�ZDVKHV�KDV�EHHQ�WR�XVH�ZDWHU�PLVFLEOH�VROYHQWV�
WKHUHE\�DOORZLQJ�D�FHUWDLQ�GHJUHH�RI�ZDWHU�GLOXWLRQ���5HGXFWLRQV�LQ�92&�FRQWHQW�DUH�DFFRPSOLVKHG
E\�VXEVWLWXWLQJ�YRODWLOH�VROYHQWV�ZLWK�ZDWHU���,W�LV�LPSRUWDQW�WR�QRWH�WKDW�QRW�DOO�ZDWHU�PLVFLEOH
FOHDQHUV� FRQWDLQ� OHVV� WKDQ�����92&V��KRZHYHU��PDQ\�ZDWHU�PLVFLEOH� FOHDQHUV�KDYH� �D� YDSRU
SUHVVXUH�RI�OHVV�WKDQ����PP�RI�PHUFXU\��+J��DW���(&��ZKLFK�LQ�VRPH�FDVHV�LV�FRQVLGHUHG�WR�EH�DV
DFFHSWDEOH�DV�D�ORZ�92&�IRUPXODWLRQ�

9HJHWDEOH�2LO�%DVHG�%ODQNHW�:DVKHV�

6RPH�PDQXIDFWXUHUV�DUH�PDUNHWLQJ�YHJHWDEOH�RLO�EDVHG�FOHDQHUV�WKDW�GR�QRW�FRQWDLQ�DQ\
SHWURFKHPLFDO�VROYHQWV��DQG�WKDW�KDYH�92&�FRQWHQWV�DV�ORZ�DV�ILYH�SHUFHQW���:KLOH�WKH�OLVW�SULFH
IRU�WKLV�W\SH�RI�FOHDQHU�FDQ�EH�VLJQLILFDQWO\�KLJKHU�WKDQ�IRU�PDQ\�RI�WKH�SHWUROHXP�EDVHG�FOHDQHUV
RQ�WKH�PDUNHW��SULQWHUV�FDOFXODWLQJ�D�FRVW�SHU�ZDVK�XS�PXVW�FRQVLGHU�WKDW�WKH�SURGXFW�LV�VROG�LQ
D� KLJKO\� FRQFHQWUDWHG� IRUP�� 7KH� DGYDQWDJHV� RI� YHJHWDEOH� RLO�EDVHG� FOHDQHUV� RYHU� §WUDGLWLRQDO¨
FOHDQHUV�LQFOXGH��ORZHU�92&�OHYHOV��ODFN�RI�RGRU��QR�VSHFLDO�VWRUDJH�UHTXLUHPHQWV��XQSURFHVVHG
ZLSHV�PD\�EH�QRQ�KD]DUGRXV�ZDVWH��DQG�WKH�EODQNHWV�DUH�FRQGLWLRQHG�E\�WKH�FOHDQHU���7KHUH�PD\
DOVR�EH�EHQHILWV�WR�ZRUNHU�KHDOWK�DQG�VDIHW\���8QOLNH�KLJKO\�YRODWLOH��SHWUROHXP�EDVHG�FOHDQHUV�
KRZHYHU�� YHJHWDEOH� RLO�EDVHG� FOHDQHUV� GR� QRW� UDSLGO\� IODVK� RII� IURP� WKH� EODQNHW� F\OLQGHU�� DQG
WKHUHIRUH�D�JUHDWHU�HIIRUW�PD\�EH�UHTXLUHG�WR�ZLSH�RII�WKH�EODQNHW�

7HUSHQH�&OHDQHUV

7HUSHQHV�DUH�GHULYHG�SULPDULO\�IURP�ZRRG�DQG�FLWUXV�SURGXFWV�DQG�KDYH�ORQJ�EHHQ�XVHG�DV
VROYHQWV�IRU�D�YDULHW\�RI�RUJDQLF�FRPSRXQGV���7KH�0RQWUHDO�3URWRFRO�UHFRPPHQGV�WKH�XVH�RI�WHUSHQH
VROYHQWV�DV�DQ�DOWHUQDWLYH� WR�FKORULQDWHG�VROYHQWV�EHFDXVH� WKH\�DUH�QRW�DQ�XSSHU�DWPRVSKHUH
�VWUDWRVSKHULF��R]RQH�GHSOHWLQJ�VXEVWDQFH�DQG�KDYH�]HUR�JOREDO�ZDUPLQJ�SRWHQWLDO���6HYHUDO�WHUSHQH�
EDVHG�SURGXFWV�DUH�DYDLODEOH�RQ�WKH�PDUNHW�WKDW�SURYLGH�DQ�DOWHUQDWLYH�WR�WUDGLWLRQDO��SHWUROHXP�
EDVHG�FOHDQHUV���$FFRUGLQJ�WR�DQ�LQGXVWU\�UHSUHVHQWDWLYH��WHUSHQH�FOHDQHUV�EDVHG�RQ�FLWUXV�WHQG
WR�EH�YHU\�YRODWLOH�LQ�SULFH��LQ�������WKH�SULFH�SHU�SRXQG�UDQJHG�IURP�������WR�RYHU���������,Q
DGGLWLRQ��WKH�RGRU�RI�WKHVH�VROYHQWV�FDQ�EH�LUULWDWLQJ�RU�QDXVHDWLQJ�WR�SUHVV�RSHUDWRUV��

:DWHU�ZDVKDEOH�,QN�6\VWHP

$QRWKHU�W\SH�RI�YHJHWDEOH�RLO�EDVHG�EODQNHW�FOHDQLQJ�V\VWHP�KDV�EHHQ�GHYHORSHG�UHFHQWO\
ZKLFK�GLIIHUV�IURP�WKH�YHJHWDEOH�RLO�EDVHG�EODQNHW�ZDVKHV�GHVFULEHG�DERYH�LQ�WKDW�WKH�EODQNHW�ZDVK
LV�RQH�SDUW�RI�DQ�§LQN�V\VWHP�¨��7KH�LQN�LV�YHJHWDEOH�RLO�EDVHG�DQG�FDQ�EH�FRQYHUWHG�LQWR�D�ZDWHU�
VROXEOH�IRUP�DIWHU�SULQWLQJ�LV�FRPSOHWH���2QFH�WKH�FRQYHUVLRQ�KDV�RFFXUUHG��WKH�ZDWHU�VROXEOH�LQN
FDQ�EH�UHPRYHG�ZLWK�D�ZDWHU�EDVHG�EODQNHW�VROXWLRQ��WKHUHE\�HOLPLQDWLQJ�WKH�QHHG�IRU�WUDGLWLRQDO
FOHDQLQJ�VROYHQWV�FRQWDLQLQJ�92&V���7KHVH�LQN�V\VWHPV�DUH�QRW�DYDLODEOH�IRU�DOO�W\SHV�RI�SULQWLQJ
DQG�KDYH�EHHQ�XWLOL]HG�SULPDULO\�LQ�WKH�EXVLQHVV�IRUPV�LQGXVWU\�

1.4  MARKET PROFILE

1.4.1  Blanket Wash Market

&XUUHQWO\��OLWKRJUDSKLF�SULQWLQJ�LV�WKH�GRPLQDQW�SULQWLQJ�WHFKQRORJ\�LQ�WKH�8QLWHG�6WDWHV�
DFFRXQWLQJ� IRU�����RI�SULQWLQJ� LQGXVWU\�VKLSPHQWV� � �$FFRUGLQJ� WR�%UXQR
V�6WDWXV�RI�3ULQWLQJ��

OLWKRJUDSK\
V�VKDUH�RI�WKH�WRWDO�8�6��PDUNHW�LV�H[SHFWHG�WR�GHFOLQH�LQ�WKH�IXWXUH���+H�HVWLPDWHV�WKDW
OLWKRJUDSK\�ZLOO�FRQWURO�RQO\�����RI�WKH�8�6��PDUNHW�E\�WKH�\HDU�������GXH�WR�FRPSHWLWLRQ�IURP
IOH[RJUDSK\� DQG� SODWHOHVV� SULQWLQJ� WHFKQRORJLHV� � � ,QGXVWU\� FRQWDFWV� LQGLFDWHG�� KRZHYHU�� WKDW�

SODWHOHVV� SULQWLQJ�ZLOO� ILQG� LWV�PDUNHW� �QLFKH�� DQG�ZLOO� QRW� UHVXOW� LQ� D�PDUNHW� GHFOLQH� IRU� WKH
OLWKRJUDSKLF�EODQNHW�ZDVK�LQGXVWU\��
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7KH�OLWKRJUDSKLF�EODQNHW�ZDVK�LQGXVWU\�LV�H[WUHPHO\�IUDJPHQWHG��PDGH�XS�RI�PDQ\�VPDOO
ILUPV�SURGXFLQJ�D�KRVW�RI�EODQNHW�ZDVK�SURGXFWV��DQG�LV�KLJKO\�SULFH�FRPSHWLWLYH���,Q�JHQHUDO�
EODQNHW�ZDVK�PDQXIDFWXUHUV�DUH�FKHPLFDO�IRUPXODWRUV�WKDW�PDUNHW�D�YDULHW\�RI�SUHVVURRP�SURGXFWV
LQFOXGLQJ�W\SH�ZDVK��SUHVV�ZDVK��DOFRKRO�UHSODFHUV��DQG�IRXQWDLQ�VROXWLRQV�

,Q�UHVSRQVH�WR�FRQFHUQV�UHJDUGLQJ�WKH�UHOHDVH�RI�92&V��EODQNHW�ZDVK�PDQXIDFWXUHUV�KDYH
GHYHORSHG� DQG� DUH� FXUUHQWO\�PDUNHWLQJ� ORZ� 92&� DOWHUQDWLYHV� WR� WUDGLWLRQDO�� SHWUROHXP�EDVHG
FOHDQHUV���)RU�H[DPSOH��ORZ�92&�FOHDQHUV�FXUUHQWO\�FRQVWLWXWH�D�YHU\�VPDOO�SHUFHQWDJH�RI�FRPSDQ\
VDOHV�IRU�RQH�RI�WKH�OHDGLQJ�SURGXFHUV�RI�EODQNHW�FOHDQHUV�LQ�WKH�8QLWHG�6WDWHV���7KHLU�UHVHDUFK
HIIRUWV��KRZHYHU��DUH�IRFXVHG�DOPRVW�H[FOXVLYHO\�RQ�WKH�GHYHORSPHQW�RI�ORZ�92&�FOHDQHUV� ��6PDOO�

WR� PHGLXP� VL]H� FRPSDQLHV� KDYH� KDG� JUHDWHU� VXFFHVV� LQ� SURYLGLQJ� ORZ� 92&� FOHDQHUV� WR� WKH
PDUNHWSODFH����

������� $�)�� /HZLV�	�&RPSDQ\�� ,QF��� D�PDUNHW� UHVHDUFK� ILUP� VSHFLDOL]LQJ� LQ� WKH� JUDSKLFV� DUWV
LQGXVWU\��KDV�HVWLPDWHG�WKH�QXPEHU�RI�SODQWV�RSHUDWLQJ�RIIVHW�OLWKRJUDSKLF�SUHVVHV��DQG�WKHUHIRUH
WKH�QXPEHU�RI�IDFLOLWLHV�UHTXLULQJ�EODQNHW�ZDVK�VROYHQWV��WR�EH��������DV�RI�-XQH��������$�)��/HZLV
DOVR� UHSRUWV� WKH� WRWDO� QXPEHU� RI� SODQWV� ZLWK� SUHVVHV� �ZKHWKHU� RIIVHW� OLWKRJUDSKLF�� JUDYXUH�
IOH[RJUDSKLF��RU�OHWWHUSUHVV��WR�EH��������SODQWV�DV�RI�-XQH������ ��3ODQWV�ZLWK�RIIVHW�OLWKRJUDSKLFD

SUHVVHV��WKHUHIRUH��DFFRXQW�IRU�URXJKO\�����RI�SULQWLQJ�IDFLOLWLHV��SURYLGLQJ�VRPH�LQGLFDWLRQ�RI�WKH
GHPDQG�IRU�EODQNHW�ZDVK���7KH�VWDWHV�ZLWK�WKH�JUHDWHVW�QXPEHU�RI�SODQWV�FRQWDLQLQJ�RIIVHW��SUHVVHV
DUH���&DOLIRUQLD��������SODQWV��������RI�WKH�8�6��WRWDO���1HZ�<RUN��������SODQWV���������,OOLQRLV
���������������7H[DV����������������3HQQV\OYDQLD����������������2KLR����������������)ORULGD��������
�������1HZ�-HUVH\����������������0LFKLJDQ����������������DQG�0DVVDFKXVHWWV��������������� �����

1.4.2  Blanket Wash Manufacturers

0LQLPDO�GRFXPHQWDWLRQ�H[LVWV�WKDW�VSHFLILFDOO\�FKDUDFWHUL]HV�WKH�OLWKRJUDSKLF�EODQNHW�ZDVK
LQGXVWU\���7KH�6WDQGDUG�,QGXVWULDO�&ODVVLILFDWLRQ��6,&��V\VWHP��HVWDEOLVKHG�E\�WKH�%XUHDX�RI�WKH
&HQVXV�WR�WUDFN�WKH�IORZ�RI�JRRGV�DQG�VHUYLFHV�ZLWKLQ�WKH�HFRQRP\��KDV�QRW�DVVLJQHG�D�VSHFLILF
FRGH�WR�WKH�EODQNHW�ZDVK�LQGXVWU\��QRU�GRHV�WKH�'HSDUWPHQW�RI�&RPPHUFH�VSHFLILFDOO\�WUDFN�WKH
LQGXVWU\� � � ,Q� DGGLWLRQ��PDQ\� FRPSDQLHV� WKDW�SURGXFH�SULQWLQJ� HTXLSPHQW� DOVR�PDQXIDFWXUH��

EODQNHW�ZDVKHV�RU�SULYDWH�ODEHO�DQRWKHU�PDQXIDFWXUHU
V�ZDVK��PDNLQJ�LW�GLIILFXOW�WR�LGHQWLI\�WKHP
VSHFLILFDOO\�DV�EODQNHW�ZDVK�PDQXIDFWXUHUV���:LWK�PXOWLSOH�SURGXFW�OLQHV�IRU�WKH�LQGXVWU\��LW�LV
FXUUHQWO\� QRW� SRVVLEOH� WR� LGHQWLI\� WKH� SRUWLRQ� RI� UHYHQXHV� DWWULEXWDEOH� VROHO\� WR� EODQNHW�ZDVK
SURGXFWLRQ�

7KH�FRPSDQLHV�OLVWHG�LQ�7DEOH�����DUH�NQRZQ�WR�EH�SURGXFHUV�RI�EODQNHW�ZDVK�VROYHQWV�RU
SURGXFWV�EDVHG�XSRQ�WKH�LQSXW�RI�VHYHUDO�SULQWLQJ�LQGXVWU\�WUDGH�RUJDQL]DWLRQV���7KLV�OLVW�LV�QRW
H[KDXVWLYH�RI�WKH�WRWDO�QXPEHU�RI�FRPSDQLHV�SURGXFLQJ�EODQNHW�ZDVKHV���7KH�UHODWLYH�PDUNHW�VKDUH
KHOG�E\�HDFK�RI�WKH�FRPSDQLHV�OLVWHG�EHORZ�LV�QRW�NQRZQ���3HWUROHXP�GLVWLOODWH�SURGXFHUV��VXFK�DV
$VKODQG��([[RQ��DQG�6KHOO��DOVR�VHOO�GLUHFWO\�WR�ODUJHU�SULQWHUV���
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1.4.3  Blanket Wash Components

%ODQNHW�ZDVK�PDQXIDFWXUHUV�FRPELQH�D�ZLGH�UDQJH�RI�LQJUHGLHQWV�WR�SURGXFH�WKHLU�ILQDO
SURGXFW���6RPH�RI�WKH�OHDGLQJ�LQJUHGLHQWV�RI�KLJK�92&�ZDVKHV�LQFOXGH���VROYHQW������DURPDWLF�����
DURPDWLF������DQG�QDSKWKDO�VSLULWV�� �/RZ�92&�ZDVKHV� LQFOXGH� LQJUHGLHQWV�VXFK�DV� IDWW\�DFLG
GHULYDWLYHV�RU�WHUSHQHV���$�VXUYH\�RI�WKUHH�EODQNHW�ZDVK�PDQXIDFWXULQJ�FRPSDQLHV��HVWLPDWHG�WR
UHSUHVHQW�����RI� WKH�EODQNHW�ZDVK�PDUNHW��ZDV� FRQGXFWHG� LQ������� �7DEOH�����SUHVHQWV� WKH
HVWLPDWHG�DQQXDO�TXDQWLW\�RI����FKHPLFDOV�XVHG�LQ�WKH�PDQXIDFWXUH�RI�EODQNHW�ZDVK�DQG�UROOHU
ZDVK���:KLOH�QRW�FRPSUHKHQVLYH��WKHVH�YROXPHV�SURYLGH�DQ�LGHD�RI�WKH�VL]H�RI�WKH�LQGXVWU\�DQG�WKH
UDQJH�RI�FKHPLFDOV�FXUUHQWO\�XWLOL]HG�LQ�WKH�SURGXFWLRQ�RI�EODQNHW�ZDVK�

Table 1-1.  Lithographic Blanket Wash Manufacturers*

Company Location of Headquarters

AM Multigraphics* Mount Prospect, IL

Anchor/Lithkemko* Orange Park, FL

Ashland Chemical* Columbus, OH

Bingham Company Wood Dale, IL

BLI Manufacturing Winston Salem, NC

Dupont Printing and Publishing* Wilmington, DE

Electro Sprayer Systems, Inc. Elk Grove Village, IL

Environmental Scientific, Inc.* Research Triangle Park, NC

Environmental Solvents, Inc.* Jacksonville, FL

Fine Organics Corporation* Chicago, IL

Flint Ink Detroit, MI

HMI Environmental Products* Encinitas, CA

Hurst Graphics, Inc.* Los Angeles, CA 

Inland Technology Inc.* Tacoma, WA

Litho Research Inc. Chicago, IL

MacDermid, Inc.* Waterbury, CT

Printex Products Corporation* Rochester, NY

Prisco/Printers' Service, Inc.* Newark, NJ

RBP Chemical Corporation* Milwaukee, WI

Rycoline Products, Inc.* Chicago, IL

Siebert, Inc.* Lyons, IL

Tower Products Inc.* Palmer, PA

Unichema Corporation* Chicago, IL

Varn International Oakland, NJ

Witco* New York, NY
* Indicates those manufacturers that participated in this Project; this is not an exhaustive list of manufacturers.  
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Table 1-2.  Blanket Wash and Roller Wash Components

Ranking Chemical CAS Number Annual Quantity

1 Solvent Naphtha (petroleum), medium aliphatic* 64742-88-7 655,722

2 Solvent Naphtha (petroleum), light aromatic* 64742-95-6 633,000

3 Naphtha (petroleum), hydrotreated heavy* 64742-48-9 606,125

4 Solvent Naphtha (petroleum), light aliphatic* 64742-89-8 468,508

5 2-Butoxyethanol 111-76-2 288,000

6 Solvent Naphtha (petroleum), heavy aliphatic 64742-96-7 146,497

7 Mineral Spirits (straight run naphtha)* 64741-41-9 140,000

8 Methylene Chloride 75-9-2 125,003

9 Xylene* 1330-20-7 76,503

10 1,1,1-Trichloroethane 71-55-6 66,000

11 Isopropyl Alcohol 67-63-0 60,000

12 Acetone 67-64-1 55,000

13 Mineral Spirits (light hydrotreated)* 64742-47-8 51,943

14 Toluene 108-88-3 51,000

15 Solvent Naphtha (petroleum), heavy aromatic* 64742-94-5 49,815

16 Propylene Glycol Methyl Ether Acetate 108-65-6 38,000

17 2-Propoxyethanol 2807-30-9 27,932

18 d-Limonene* 5989-27-5 22,000

19 Dipropylene Glycol Methyl Ether* 3459-94-8 12,000

20 Kerosene 8008-20-6 10,000

21 Ethyl Acetate 141-78-6 2,000

22 Perchloroethylene 127-18-4 2,000

23 Diethylene Glycol Monobutyl Ether* 112-34-5 1,879

* Indicates those chemicals found in the formulations assessed in this project.
Note: Information is based upon a 1992 survey of three blanket wash producers and is estimated to represent 70% of
the industry.
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1.4.4  Market Conditions

%DVHG�RQ�GLVFXVVLRQV�ZLWK�LQGXVWU\�UHSUHVHQWDWLYHV��WKH�OLWKRJUDSKLF�EODQNHW�ZDVK�LQGXVWU\
LV� FKDUDFWHUL]HG� E\� WKLQ� SURILW� PDUJLQV� DQG� H[WUHPH� SULFH� FRPSHWLWLRQ�� � %ODQNHW� ZDVK
PDQXIDFWXUHUV��VHHNLQJ�WR�PD[LPL]H�WKH�HIILFLHQF\�RI�WKHLU�RSHUDWLRQV��ZLOO�RIWHQ�VXEFRQWUDFW�ZLWK
RII�VLWH�EOHQGLQJ�FRPSDQLHV� WR�FRPELQH� WKH�UDZ�PDWHULDO� LQSXWV�RI� WKHLU� IRUPXODWLRQV� LQ� ODUJH
PL[LQJ�WDQNV���%ODQNHW�ZDVK�PDQXIDFWXUHUV�ZLWK�WKH�ODUJHVW�PDUNHW�DUHDV�DUH�PRVW�OLNHO\�WR�EOHQG
RII�VLWH�WR�DYRLG�WKH�WUDQVSRUWDWLRQ�FRVWV�DVVRFLDWHG�ZLWK�KDXOLQJ�WKHLU�SURGXFW�WR�GLVWDQW�PDUNHWV�
%HFDXVH�IUHLJKW�FRVWV�WHQG�WR�FRQVXPH�SURILWV��IRUHLJQ�FRPSHWLWLRQ�RI�SURGXFWV�SURGXFHG�RXWVLGH
WKH�8�6��KDV�EHHQ�OLPLWHG�LQ�WKH�8QLWHG�6WDWHV�PDUNHW������

7KH�$VVRFLDWLRQ�IRU�6XSSOLHUV�RI�3ULQWLQJ�DQG�3XEOLVKLQJ�7HFKQRORJLHV��13(6��WUDFNV�DQ
HVWLPDWHG�����RI�WKH�WRWDO�8�6��PDUNHW�IRU�JUDSKLF�DUW�VXSSOLHV��WKLV�LQIRUPDWLRQ�LV�UHSRUWHG�LQ�WKH
13(6� 0RQWKO\� 6WDWLVWLFV� 5HSRUW� DQG� 4XDUWHUO\� (FRQRPLF� )RUHFDVW�� � 6KLSPHQWV� GDWD� LQFOXGH
LQIRUPDWLRQ�RQ�YDULRXV�SDSHUV�� ILOPV��SODWHV�� FKHPLFDOV��DQG�RWKHU�JUDSKLF�DUWV�VXSSOLHV��7KH
FKHPLFDOV�FDWHJRU\�LQFOXGHV�WKUHH�VXEFDWHJRULHV���SKRWRJUDSKLF�FKHPLFDOV��SODWH�FKHPLFDOV��DQG
SUHVV�FKHPLFDOV���%ODQNHW�FOHDQHUV�DUH�LQFOXGHG�ZLWKLQ�WKH�SUHVV�FKHPLFDOV�VXEFDWHJRU\��KRZHYHU�
ILQDQFLDO�GDWD�DUH�QRW�PDGH�DYDLODEOH�IRU�WKH�FKHPLFDOV�FDWHJRU\�LQ�RUGHU�WR�DYRLG�GLVFORVXUH�RI
LQGLYLGXDO�FRPSDQ\�ILJXUHV���7KH�UHSRUW�GRHV�LQGLFDWH�WKDW������FKHPLFDO�VKLSPHQWV�DUH�HVWLPDWHG
WR�ULVH������FRPSDUHG�WR������DQG�DUH�SURMHFWHG�WR�LQFUHDVH����LQ������DQG������ ��1R�EDVLV�LV��

DYDLODEOH�WR�HVWLPDWH�ZKDW�SHUFHQWDJH�EODQNHW�ZDVKHV�PD\�UHSUHVHQW�ZLWKLQ�WKH�EURDGHU�FKHPLFDO
FDWHJRU\���,QGXVWU\�FRQWDFWV��KRZHYHU��HVWLPDWH�WKDW�EODQNHW�ZDVK�VDOHV�JHQHUDWH��������PLOOLRQ
DQQXDOO\�LQ�WKH�8QLWHG�6WDWHV���

1.5  ALTERNATIVE TECHNOLOGY - AUTOMATIC BLANKET WASHERS

Technology Description

$Q�DOWHUQDWLYH�WR�ZDVKLQJ�EODQNHWV�PDQXDOO\�LV�WR�XVH�DXWRPDWLF�RU�PHFKDQL]HG�EODQNHW
ZDVKHUV��$XWRPDWLF�EODQNHW�ZDVKLQJ�LV�D�WHFKQRORJ\�WKDW�XVHV�D�VSUD\��EUXVK��DQG�RU�FORWK�V\VWHP
WR� FOHDQ� WKH� UXEEHU� EODQNHWV�ZLWK� OLWWOH� RU� QR� KXPDQ� DVVLVWDQFH�ZKLOH� WKH� SUHVV� LV� UXQQLQJ�
$XWRPDWLF�EODQNHW�ZDVKHUV�DUH�EHFRPLQJ�LQFUHDVLQJO\�DYDLODEOH�DV�VWDQGDUG�HTXLSPHQW�RQ�QHZ�ZHE
DQG�VKHHW�IHG�SUHVVHV��DQG�DV�D�UHWURILW�RQ�ROGHU�SUHVVHV����

$OWKRXJK�XVXDOO\�PDUNHWHG�DV�FRVW�DQG�ODERU�VDYLQJ�GHYLFHV��DXWRPDWLF�EODQNHW�ZDVKHUV
PD\�DOVR�SURYLGH�HQYLURQPHQWDO�EHQHILWV�E\�UHGXFLQJ�92&�VROYHQW�XVH�DQG�WKH�QHHG�IRU�ZLSH�UDJV�
6RPH� V\VWHPV� DOVR� KDYH� VROYHQW� UHFODPDWLRQ� V\VWHPV�� DQG� DUH� GHVLJQHG� WR�PLQLPL]H� IXJLWLYH
HPLVVLRQV�LQ�WKH�ZRUNSODFH���,Q�DGGLWLRQ��DXWRPDWLF�EODQNHW�ZDVKHUV�PD\�PLWLJDWH�VRPH�KHDOWK�DQG
VDIHW\�FRQFHUQV�IRU�SUHVV�RSHUDWRUV�EHFDXVH�WKH\�UHGXFH�D�SUHVV�RSHUDWRUªV�FRQWDFW�ZLWK�VROYHQW�
UDJV��DQG�WKH�PRYLQJ�SUHVV�F\OLQGHUV���,W�LV�LPSRUWDQW�WR�QRWH��KRZHYHU��WKDW�HYHQ�SUHVVHV�HTXLSSHG
ZLWK�DXWRPDWLF�EODQNHW�ZDVKHUV�VWLOO�UHTXLUH�RFFDVLRQDO�PDQXDO�EODQNHW�ZDVKLQJ��SDUWLFXODUO\�IRU
HQG�RI�UXQ�DSSOLFDWLRQV��

'HSHQGLQJ�RQ�WKH�EODQNHW�ZDVKLQJ�V\VWHP��DOO�DXWRPDWLF�ZDVKHUV�XVH�D�FHUWDLQ�DPRXQW�RI
WKH�SDSHU�UXQQLQJ�WKURXJK�WKH�SUHVV�WR�KHOS�UHPRYH�LQN�IURP�WKH�EODQNHW�GXULQJ�WKH�ZDVK�F\FOH�
7KUHH�EDVLF�IRUPV�RI�DXWRPDWLF�EODQNHW�ZDVK�V\VWHPV�DUH�FXUUHQWO\�DYDLODEOH�LQFOXGLQJ��VSUD\
V\VWHPV��EUXVK�UROOHU�V\VWHPV��DQG�FORWK�EDVHG�V\VWHPV���(DFK�V\VWHP�LV�GLVFXVVHG�EHORZ��

6SUD\�DSSOLFDWLRQ�V\VWHPV�DUH�DYDLODEOH�IRU�ZHE�SUHVVHV��DQG�RSHUDWH�E\�DSSO\LQJ�FOHDQLQJ
VROYHQW�GLUHFWO\�WR�WKH�EODQNHW���7KH�ZHE�FRQWLQXHV�WR�IHHG�WKURXJK�WKH�SUHVV��FDUU\LQJ�DZD\
H[FHVV�LQN�DQG�GHEULV�GLVVROYHG�E\�WKH�VROYHQW���6SUD\�V\VWHPV�W\SLFDOO\�LQYROYH�D�UHODWLYHO\
VPDOO�FDSLWDO�LQYHVWPHQW�UHODWLYH�WR�RWKHU�EODQNHW�ZDVK�V\VWHPV�
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�� %UXVK�UROOHU�V\VWHPV��XQOLNH�VSUD\�V\VWHPV��DFWLYHO\�VFUXE�EODQNHW�VXUIDFHV�ZLWK�D�URWDWLQJ
DQG�RVFLOODWLQJ�EUXVK���7ZR�W\SHV�RI�EUXVK�V\VWHPV�DUH�DYDLODEOH��GU\�W\SH�DQG�ZHW�W\SH�
:HW�W\SH�EUXVK�V\VWHPV�GLVSHQVH�D�FRQWUROOHG�TXDQWLW\�RI�VROYHQW�RQWR�WKH�EUXVK���6ROYHQW
LV�QRW�DSSOLHG�GLUHFWO\� WR� WKH�EODQNHW�� �'U\�W\SH�EUXVK�V\VWHPV�PHFKDQLFDOO\�FOHDQ�WKH
EODQNHW�VXUIDFH�EXW�DUH�QRW�ZHWWHG�ZLWK�FOHDQLQJ�VROXWLRQ���'U\�W\SH�V\VWHPV�DUH�XVHG�RQO\
RQ�FROGVHW�SUHVVHV�

&ORWK�EDVHG�V\VWHPV�RSHUDWH�E\�DSSO\LQJ�D�ZHE�RI�FORWK�WR�WKH�URWDWLQJ�EODQNHW��GHSRVLWLQJ
H[FHVV�LQN�DQG�GHEULV�RQWR�WKH�FORWK���$IWHU�FRPSOHWLQJ�WKH�F\FOH��WKH�VSHQW�FORWK�DGYDQFHV
DQG�D�IUHVK�VHFWLRQ�RI�FORWK�LV�OHIW�LQ�LWV�SODFH���&OHDQLQJ�VROYHQWV�DUH�DSSOLHG�WR�WKH�FORWK
DQG�QRW�GLUHFWO\�WR�WKH�EODQNHW�

3HUIRUPDQFH�,VVXHV

5HSRUWV�RQ�WKH�SHUIRUPDQFH�RI�DXWRPDWLF�EODQNHW�ZDVKHUV�UXQ�WKH�JDPXW�IURP�SULQWHUV�ZKR
VD\�WKDW�WKHLU�DXWRPDWLF�ZDVKHUV�ZRUN�IDVWHU�DQG�EHWWHU�WKDQ�PDQXDO�ZDVKLQJ��WR�WKRVH�ZKR�KDYH
JLYHQ�XS�DQG�DFWXDOO\�UHPRYHG�WKH�EODQNHW�ZDVKHUV�IURP�WKHLU�SUHVVHV���&OHDUO\��WKH�W\SH�RI�EODQNHW
ZDVKHU�DQG�WKH�W\SH�RI�SULQWLQJ�EHLQJ�GRQH�SOD\�ODUJH�UROHV�LQ�GHWHUPLQLQJ�WKH�HIIHFWLYHQHVV�RI�WKH
EODQNHW�ZDVKHU�

$XWRPDWLF�EODQNHW�ZDVKHUV�DSSHDU�WR�EH�PRUH�SUHYDOHQW�RQ�ZHE�SUHVVHV��ZKHUH�WKH\�FDQ
EH�XVHG�IRU�EODQNHW�ZDVKLQJ�GXULQJ�D�SUHVV�UXQ���6RPH�SULQWHUV�UHSRUW�WKDW�DXWRPDWLF�EODQNHW
ZDVKHUV�GR�QRW�FOHDQ�WKH�EODQNHWV�WKRURXJKO\�HQRXJK�WR�XVH�WKHP�IRU�HQG�RI�UXQ�ZDVKLQJ���%ODQNHW
ZDVKHUV�VHHP�WR�EH�OHVV�SRSXODU�IRU�VKHHW�IHG�SUHVVHV��ZKHUH�UHODWLYHO\�VKRUWHU�UXQ�OHQJWKV�DOORZ
SULQWHUV�WR�FRRUGLQDWH�PDQXDO�EODQNHW�ZDVKLQJ�ZLWK�WKH�HQG�RI�SURGXFWLRQ�UXQV�

(FRQRPLFV

7KH� SRWHQWLDO� VDYLQJV� DVVRFLDWHG� ZLWK� XVLQJ� DQ� DXWRPDWLF� EODQNHW� ZDVKHU� LQVWHDG� RI
PDQXDOO\�FOHDQLQJ�EODQNHWV�LQFOXGH�WKH�IROORZLQJ��

� ,Q� PRVW� FDVHV�� ZDVK� IRU� ZDVK�� DXWRPDWLF� EODQNHW� ZDVKHUV� UHSRUWHGO\� XVH� OHVV
VROYHQW� WKDQ�PDQXDO�ZDVKLQJ��ZKLFK� WUDQVODWHV� LQWR� ORZHU�VROYHQW�FRVWV� IRU� WKH
SULQWHU�

� %HFDXVH�WKH�DXWRPDWLF�EODQNHW�ZDVKHU�DOORZV�WKH�SUHVV�RSHUDWRU�WR�SHUIRUP�RWKHU
WDVNV�GXULQJ�WKH�ZDVK�F\FOH��WKHUH�PD\�EH�VLJQLILFDQW�ODERU�VDYLQJV�DVVRFLDWHG�ZLWK
DXWRPDWLF�EODQNHW�ZDVKLQJ�

� 0DNH�UHDG\�WLPH�LV�VKRUWHQHG�EHFDXVH�WKH�SUHVV�GRHV�QRW�VWRS�GXULQJ�WKH�EODQNHW
ZDVKLQJ�SURFHVV�

� :LSH�UDJ�XVH�LV�UHGXFHG��ZKLFK�FRQIHUV�VDYLQJV�LQ�WKH�DUHD�RI�UDJ�SXUFKDVLQJ�RU�LQ
UDJ�OHDVLQJ�FRQWUDFWV���)RU�FORWK�EDVHG�V\VWHPV��GLVSRVDO�RU�ODXQGHULQJ�RI�WKH�VSHQW
FORWK�PD\�EH�D�FRQFHUQ�

� 6RPH�SULQWHUV�FODLP�WKDW�EODQNHW�OLIH�LV�SURORQJHG�WKURXJK�WKH�XVH�RI�DXWRPDWLF
EODQNHW�ZDVKHUV�



CHAPTER 1:  INTRODUCTION

1-16

7KH�SRWHQWLDO�FRVWV�RI�DXWRPDWLF�EODQNHW�ZDVKHUV�LQFOXGH�WKH�IROORZLQJ�

� 7KH�EODQNHW�ZDVKLQJ�V\VWHP�LWVHOI�LV�D�VLJQLILFDQW�DGGHG�FRVW��SDUWLFXODUO\�ZKHQ�D
UHWURILW�LV�XQGHU�FRQVLGHUDWLRQ���2Q�PDQ\�QHZ�SUHVVHV��KRZHYHU��DXWRPDWLF�EODQNHW
ZDVKHUV�DUH�VWDQGDUG�HTXLSPHQW�

� 0DLQWHQDQFH�FRVWV�PD\�DOVR�EH�D�IDFWRU���7KLV�ZRXOG�LQFOXGH�URXWLQH�PDLQWHQDQFH
DV�ZHOO�DV�EUXVK�DQG�RWKHU�SDUWV�UHSODFHPHQW�

%DVHG� RQ� LQIRUPDWLRQ� FROOHFWHG� IURP� WZR� RI� WKH�PDMRU� ILUPV�PDQXIDFWXULQJ� DXWRPDWLF
EODQNHW�ZDVK�V\VWHPV��LW�DSSHDUV�WKDW�EODQNHW�ZDVKHUV�DUH�LQ�ZLGHVSUHDG�XVH�RQ�WKH�ODUJHU��QHZO\
SXUFKDVHG�SUHVVHV���2QH�RU�WZR�XQLW�SUHVVHV��PHDVXULQJ�OHVV�WKDQ����LQFKHV��DUH�XQOLNHO\�WR�EH
SXUFKDVHG�ZLWK�DQ�DXWRPDWLF�EODQNHW�ZDVKHU���7KH�FRVW�RI�D�EUXVK�UROOHU�V\VWHP�RU�FORWK�EDVHG
V\VWHP�UDQJHV�IURP��������WR���������SHU�XQLW��GHSHQGLQJ�XSRQ�SUHVV�VL]H�DQG�WKH�QXPEHU�RI
SUHVV�XQLWV���7KHVH�SULFHV�GR�QRW�LQFOXGH�WKH�FRVW�RI�LQVWDOODWLRQ��ZKLFK�YDULHV�DFFRUGLQJ�WR�WKH�W\SH
RI�V\VWHP�UHTXLUHG�DQG�ORFDWLRQ�RI�WKH�SULQWLQJ�IDFLOLW\���3HU�XQLW�FRVWV�GHFUHDVH�DV�WKH�QXPEHU�RI
SUHVV�XQLWV�LQFUHDVHV���$�VSUD\�V\VWHP��ZKLFK�LQYROYHV�WKH�VPDOOHVW�FDSLWDO�LQYHVWPHQW��KDV�EHHQ
HVWLPDWHG�WR�FRVW�URXJKO\�KDOI�WKH�SULFH�RI�D�EUXVK�UROOHU�RU�FORWK�EDVHG�V\VWHP��UDQJLQJ�IURP
�������WR���������SHU�XQLW�GHSHQGLQJ�XSRQ�SUHVV�VL]H� ��&XUUHQWO\��DXWRPDWLF�EODQNHW�ZDVK�����

V\VWHPV�DUH�W\SLFDOO\�QRW�DIIRUGDEOH�IRU�VPDOO�SUHVVHV������RU�OHVV���DOWKRXJK�VRPH�PDQXIDFWXUHUV
LQGLFDWH�WKH\�LQWHQG�WR�PDUNHW�D�FORWK�EDVHG�EODQNHW�ZDVK�V\VWHP�VSHFLILFDOO\�GHVLJQHG�IRU�VPDOOHU
SUHVVHV��PDNLQJ� LW�SRVVLEOH� IRU� VPDOO�SUHVV�RSHUDWRUV� WR� LQYHVW� LQ�DXWRPDWLF�EODQNHW� FOHDQLQJ
WHFKQRORJ\� ���

7KH�UHWURILW�PDUNHW�LV�PRUH�GLIILFXOW�WR�FKDUDFWHUL]H�DQG�LQGXVWU\�FRQWDFWV�FRXOG�QRW�SURYLGH
D�FOHDU�VHQVH�RI�KRZ�ZLGHVSUHDG�WKH�XVH�RI�DXWRPDWLF�EODQNHW�ZDVK�V\VWHPV�PD\�EH�RQ�H[LVWLQJ
SUHVVHV���7KLV�VDLG��WKH�UHWURILW�PDUNHW�GRHV�FRQVWLWXWH�D�VLJQLILFDQW�SRUWLRQ�RI�DXWRPDWLF�EODQNHW
ZDVK�V\VWHP�VDOHV� ��:KHQ�FRQVLGHULQJ�D�UHWURILW�SXUFKDVH��SULQWHUV�PXVW�ZHLJK�WKH�EHQHILWV�RI�����

LQFUHDVHG�SURGXFWLYLW\�DQG�ZRUNHU�VDIHW\�DJDLQVW�WKH�VLJQLILFDQW�FDSLWDO�LQYHVWPHQW�UHTXLUHG�WR
SXUFKDVH�D�FOHDQLQJ�V\VWHP���,Q�VRPH�FDVHV��SULQWHUV�DUH�RSHUDWLQJ�ROGHU��RXWGDWHG�SUHVVHV�WKDW
GR�QRW�MXVWLI\�WKH�VLJQLILFDQW�FDSLWDO�LQYHVWPHQW�UHTXLUHG�WR�SXUFKDVH�DQ�DXWRPDWLF�EODQNHW�FOHDQHU�
7KH�SULFH�RI�D�UHWURILW�EODQNHW�ZDVK�V\VWHP�LV�WKH�VDPH�DV�WKDW�RI�D�V\VWHP�SXUFKDVHG�ZLWK�D�QHZ
SUHVV���,Q�HLWKHU�FDVH�WKH�SURFHGXUH�ZRXOG�EH�WKH�VDPH��WKDW�LV�WKH�PDQXIDFWXUHU�RI�WKH�EODQNHW
ZDVK�V\VWHP�ZRXOG�LQVWDOO�WKH�XQLW�DW�WKH�SULQWLQJ�IDFLOLW\� ������

(QYLURQPHQWDO�,PSDFWV

(QYLURQPHQWDO�EHQHILWV�DQG�FRVWV�DVVRFLDWHG�ZLWK�DXWRPDWLF�EODQNHW�ZDVKHUV�PD\�LQFOXGH�

� 2Q�D�SHU�ZDVK�EDVLV��DXWRPDWLF�EODQNHW�ZDVKLQJ�FRQVHUYHV�VROYHQW�DV�FRPSDUHG�WR
PDQXDO�EODQNHW�ZDVKLQJ���%HFDXVH�DXWRPDWLF�EODQNHW�ZDVKLQJ�LV�PRUH�FRQYHQLHQW
WKDQ� PDQXDO� ZDVKLQJ�� KRZHYHU�� SUHVV� RSHUDWRUV� PD\� FOHDQ� EODQNHWV� PRUH
IUHTXHQWO\���&XUUHQWO\��WKHUH�DUH�LQVXIILFLHQW�GDWD�WR�DVVHVV�ZKHWKHU�WRWDO�VROYHQW�XVH
LQFUHDVHV�RU�GHFUHDVHV�LQ�SUDFWLFH�

� 92&�VRDNHG�UDJ�ZDVWH�LV�UHGXFHG���)RU�FORWK�EDVHG�V\VWHPV��GLVSRVDO�RU�ODXQGHULQJ
RI�WKH�VSHQW�FORWK�PD\�EH�D�FRQFHUQ�

� %HFDXVH�D�ODUJH�DPRXQW�RI�SDSHU�LV�ZDVWHG�LQ�PDQXDO�EODQNHW�ZDVKLQJ�GXH�WR�SUHVV
VWDUW�XS�DQG�VKXW�GRZQ��DXWRPDWLF�EODQNHW�ZDVKLQJ�PD\�FRQVHUYH�SDSHU��

� /RZ�92&�VROYHQWV�PD\�EH�XVHG�ZLWK�VRPH�V\VWHPV�
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+HDOWK�6DIHW\�,VVXHV

:RUNHU�VDIHW\�LVVXHV�DVVRFLDWHG�ZLWK�DXWRPDWLF�EODQNHW�ZDVKHUV�PD\�LQFOXGH�

� 'LUHFW�ZRUNHU�GHUPDO�H[SRVXUH�WR�VROYHQW�LV�UHGXFHG�

� :LWK�VRPH�V\VWHPV��PXFK�RI�WKH�VROYHQW�FDQ�EH�UHFODLPHG�IRU�UH�XVH�

� 'LPLQLVKHG�IXJLWLYH�92&�HPLVVLRQV�LQ�WKH�ZRUNSODFH�

� :RUNHUV� FDQ� OHVVHQ� H[SRVXUH� WR� SRWHQWLDOO\� GDQJHURXV� PRYLQJ� SUHVV� F\OLQGHUV
DVVRFLDWHG�ZLWK�PDQXDO�EODQNHW�FOHDQLQJ�

$XWRPDWLF�%ODQNHW�:DVK�6\VWHP�0DQXIDFWXUHUV

0DQXIDFWXUHUV� RI� DXWRPDWLF� EODQNHW� ZDVKHUV� LQFOXGH�� $0� 0XOWLJUDSKLFV�� %DOGZLQ
7HFKQRORJ\��2[\�'U\�&RUSRUDWLRQ��3ULQWH[�3URGXFWV�&RUSRUDWLRQ��+HLGHOEHUJ�+DUULV��,QF���DQG�:HE
3ULQWLQJ�&RQWUROV�&RPSDQ\�,QF���7KLV�OLVW�ZDV�FRPSLOHG�EDVHG�XSRQ�GLVFXVVLRQV�ZLWK�LQGXVWU\
FRQWDFWV� DV� ZHOO� DV� WKH� 13(6� 'LUHFWRU\� RI� ,QWHUQDWLRQDO� 6XSSOLHUV� RI� 3ULQWLQJ� 	� 3XEOLVKLQJ

7HFKQRORJLHV���7KLV�OLVW�LV�QRW�H[KDXVWLYH�

References

����&URVV��/LVD���§6XSSOLHUV�([SDQG�WKHLU�(FR�UROHV�¨��*UDSKLF�$UWV�0RQWKO\���'HFHPEHU������

����8�6��(3$���&RQWURO�7HFKQLTXHV�*XLGHOLQH�IRU�2IIVHW�/LWKRJUDSKLF�3ULQWLQJ���'UDIW���-XO\����
������

����+RSSH��'HEELH���3ULQWH[�3URGXFWV�&RUSRUDWLRQ����&RPPHQWV�RQ�WKH�'UDIW�&76$�5HYLHZ��
PHPRUDQGXP�WR�-HG�0HOLQH��8�6��(3$���$SULO����������

����8�6��'HSDUWPHQW�RI�&RPPHUFH���8�6��,QGXVWULDO�2XWORRN��������-DQXDU\������

����%UXQR��0LFKDHO�+���0LFKDHO�+��%UXQRªV�6WDWXV�RI�3ULQWLQJ�������8SGDWH��$�6WDWH�RI�WKH�$UW

5HSRUW���6DOHP��1+��*$0$�&RPPXQLFDWLRQV�������

����.DQQHQEHUJ��0DUN���5%3�&KHPLFDO�&RUSRUDWLRQ���)D[�UHFHLYHG�$SULO����������

����7HOHFRQ���9DQ�$WWHQ��&KULVWRSKHU��$EW�$VVRFLDWHV�,QF���&DPEULGJH��0$��ZLWK�5D\�%UDG\�
$QFKRU�/LWKNHPNR��2UDQJH�3DUN��)/���0D\���������

����-DGULFK��3DXO��6LHEHUW��,QF���FRPPHQWV�RQ�GUDIW�VXEPLWWHG�WR�-HG�0HOLQH��8�6��(3$�RQ�1RY���
�����

���&UDZIRUG��-DPHV��6WDWH�RI�:LVFRQVLQ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�FRPPHQWV�RQ�GUDIW�WR
-HG�0HOLQH��8�6��(3$��1RY������

����/HZLV��$�)���%OXH�%RRN�0DUNHWLQJ�,QIRUPDWLRQ�5HSRUWV��-XQH������

����7HOHFRQ���9DQ�$WWHQ��&KULVWRSKHU��$EW�$VVRFLDWHV�,QF���&DPEULGJH��0$��ZLWK�%LOO�/RITXLVW�
'HSDUWPHQW�RI�&RPPHUFH��:DVKLQJWRQ��'&���0D\���������
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����-DGULFK��3DXO��6LHEHUW��,QF��&RPPHQWV�RQ�GUDIW�SURYLGHG�WR�-HG�0HOLQH��8�6��(3$��1RY���
�����

����6KHSSDUG��:LOOLDP�-���/LWKR�5HVHDUFK���)D[�UHFHLYHG�$SULO����������

����7HOHFRQ���9DQ�$WWHQ��&KULVWRSKHU��$EW�$VVRFLDWHV�,QF���&DPEULGJH��0$��ZLWK�5D\�%UDG\�
$QFKRU�/LWKNHPNR��2UDQJH�3DUN��)/���0D\���������

����13(6���7KH�$VVRFLDWLRQ�IRU�6XSSOLHUV�RI�3ULQWLQJ�DQG�3XEOLVKLQJ�7HFKQRORJLHV��0RQWKO\

6WDWLVWLFV�5HSRUW�DQG�4XDUWHUO\�(FRQRPLF�)RUHFDVW��������

����.DQQHQEHUJ��0DUN���5%3�&KHPLFDO�&RUSRUDWLRQ���)D[�UHFHLYHG�$SULO����������

����7HOHFRQ���9DQ�$WWHQ��&KULVWRSKHU��$EW�$VVRFLDWHV�,QF���&DPEULGJH��0$��ZLWK�&�.��%HUWKROG�
2[\�'U\�&RUSRUDWLRQ��,WDVFD��,/���$SULO����������

����7HOHFRQ���9DQ�$WWHQ��&KULVWRSKHU��$EW�$VVRFLDWHV�,QF���&DPEULGJH��0$��ZLWK�-HUU\�+XEEDUG�
%DOGZLQ�*UDSKLF�6\VWHPV��6WDPIRUG��&7���$SULO����������

����7HOHFRQ���9DQ�$WWHQ��&KULVWRSKHU��$EW�$VVRFLDWHV�,QF���&DPEULGJH��0$��ZLWK�-HUU\�+XEEDUG�
%DOGZLQ�*UDSKLF�6\VWHPV��6WDPIRUG��&7���$SULO����������

����7HOHFRQ���9DQ�$WWHQ��&KULVWRSKHU��$EW�$VVRFLDWHV�,QF���&DPEULGJH��0$��ZLWK�-HUU\�+XEEDUG�
%DOGZLQ�*UDSKLF�6\VWHPV��6WDPIRUG��&7���$SULO����������

����7HOHFRQ���9DQ�$WWHQ��&KULVWRSKHU��$EW�$VVRFLDWHV�,QF���&DPEULGJH��0$��ZLWK�&�.��%HUWKROG�
2[\�'U\�&RUSRUDWLRQ��,WDVFD��,/���$SULO����������

����7HOHFRQ���9DQ�$WWHQ��&KULVWRSKHU��$EW�$VVRFLDWHV�,QF���&DPEULGJH��0$��ZLWK�&�.��%HUWKROG�
2[\�'U\�&RUSRUDWLRQ��,WDVFD��,/���$SULO����������

����7HOHFRQ���9DQ�$WWHQ��&KULVWRSKHU��$EW�$VVRFLDWHV�,QF���&DPEULGJH��0$��ZLWK�-HUU\�+XEEDUG�
%DOGZLQ�*UDSKLF�6\VWHPV��6WDPIRUG��&7���$SULO����������
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7KLV�FKDSWHU�FRQWDLQV�LQIRUPDWLRQ
XVHG�WR�HYDOXDWH�WKH�KHDOWK��HQYLURQPHQWDO
DQG� UHJXODWRU\� FRQFHUQV� DVVRFLDWHG� ZLWK
WKH� LQGLYLGXDO� FKHPLFDOV� IRXQG� LQ� WKH
OLWKRJUDSKLF� EODQNHW� ZDVKHV�� DQG
GLVFXVVHV� KRZ� WKLV� LQIRUPDWLRQ� ZDV
REWDLQHG�� � 6HFWLRQ� ���� DGGUHVVHV� WKH
RUJDQL]DWLRQ�RI� WKH����VSHFLILF�FKHPLFDOV
WKDW� FRPSRVH� WKH� EODQNHW� ZDVKHV� LQWR
JHQHULF�FKHPLFDO�FDWHJRULHV�� �6HFWLRQ����
LQFOXGHV�LQIRUPDWLRQ�RQ�WKH�SK\VLFDO�DQG
FKHPLFDO� SURSHUWLHV� RI� HDFK� VSHFLILF
FKHPLFDO�� �0HOWLQJ� SRLQW�� YDSRU� SUHVVXUH
DQG�WKH�ELRFRQFHQWUDWLRQ�IDFWRU�DUH�DPRQJ
WKH� PDQ\� SURSHUWLHV� GHWDLOHG� LQ� WKLV
VHFWLRQ�� � 6HFWLRQ� ���� SUHVHQWV� NQRZQ
KXPDQ�KHDOWK�WR[LFRORJLFDO�GDWD�IRU�HDFK
FKHPLFDO�� � ,QIRUPDWLRQ� RQ� WKH� H[SRVXUH
URXWHV�� WR[LFLW\� HQGSRLQWV� �VXFK� DV
FDUFLQRJHQLFLW\��GHYHORSPHQWDO�WR[LFLW\�DQG
QHXURORJLF�HIIHFWV���DQG�H[SRVXUH�OHYHOV�RI�FRQFHUQ�IRU�WKH�FKHPLFDOV�DUH�LQFOXGHG�LQ�WKLV�VHFWLRQ�
6HFWLRQ�����FRQWDLQV�HQYLURQPHQWDO�HIIHFWV�GDWD�IRU�HDFK�RI�WKH����FKHPLFDOV���,QFOXGHG�KHUH�LV
LQIRUPDWLRQ�RQ�WKH�FKHPLFDO
V�DFXWH�DQG�FKURQLF�DTXDWLF�WR[LFLW\�OHYHOV�IRU�ILVK��LQYHUWHEUDWHV�DQG
DOJDH��DQG�DQ�HQYLURQPHQWDO�KD]DUG�UDQNLQJ�IRU�HDFK�FKHPLFDO���6HFWLRQ�����LGHQWLILHV�ZKLFK�RI�WKH
VSHFLILF� FKHPLFDOV�DUH�VXEMHFW� WR� IHGHUDO� HQYLURQPHQWDO� UHJXODWLRQV�DQG�GHVFULEHV�HDFK�RI� WKH
UHJXODWLRQV� WKDW�DSSO\�� � 7KH� IRFXV� LQ�6HFWLRQ����� VKLIWV� IURP�VSHFLILF� FKHPLFDOV� WR� WKH�DFWXDO
EODQNHW�ZDVK�IRUPXODWLRQV�VXEPLWWHG�E\�VXSSOLHUV���,Q�WKLV�VHFWLRQ��VDIHW\�KD]DUG�FODVVLILFDWLRQV
IRU�UHDFWLYLW\��IODPPDELOLW\��LJQLWDELOLW\�DQG�FRUURVLYLW\�KDYH�EHHQ�DVVLJQHG�WR�HDFK�RI�WKH�EODQNHW
ZDVKHV�

2.1  CATEGORIZATION OF BLANKET WASH CHEMICALS FOR GENERICIZING FORMULATIONS 

7KH�FKHPLFDO�IRUPXODWLRQV�RI�FRPPHUFLDO�SURGXFWV�FRQWDLQLQJ�GLVWLQFW�FKHPLFDO�PL[WXUHV
DUH�IUHTXHQWO\�FRQVLGHUHG�SURSULHWDU\���0DQXIDFWXUHUV�RI�WKHVH�SURGXFWV�W\SLFDOO\�SUHIHU�QRW�WR
UHYHDO� WKHLU� FKHPLFDO� IRUPXODWLRQV� EHFDXVH� D� FRPSHWLWRU� FDQ� SRWHQWLDOO\� XVH� WKH� GLVFORVHG
IRUPXODWLRQ�WR�VHOO�WKH�SURGXFW��RIWHQ�DW�D�ORZHU�SULFH��VLQFH�WKH�FRPSHWLWRU�GLG�QRW�KDYH�WR�LQYHVW
LQ�UHVHDUFK�DQG�GHYHORSPHQW���,Q�DGGLWLRQ��WKH�SHUIRUPDQFH�RI�SURGXFWV�PD\�YDU\�GHSHQGLQJ�RQ
XVH� DQG� VKRS� FRQGLWLRQV�� DQG� VXSSOLHUV� ZHUH� FRQFHUQHG� DERXW� WKH� FKDUDFWHUL]DWLRQ� RI� WKH
SHUIRUPDQFH�RI�WKHLU�SURGXFWV���7KH�(3$�ZDV�FRQFHUQHG�DERXW�DSSHDULQJ�WR�HQGRUVH�EUDQG�QDPH
SURGXFWV�WKDW�IDUHG�ZHOO�LQ�WKH�&76$�HYDOXDWLRQ���'XH�WR�WKHVH�FRQFHUQV��WKH�/LWKRJUDSK\�3URMHFW
SDUWQHUV�GHYHORSHG�D�V\VWHP�WR�JHQHULFL]H�WKH�EODQNHW�ZDVK�IRUPXODWLRQV�GLVFXVVHG�LQ�WKH�&76$�

,Q�RUGHU�WR�SDUWLFLSDWH�LQ�WKH�3URMHFW��HDFK�VXSSOLHU�ZDV�UHTXLUHG�WR�VXEPLW�WKHLU�SURGXFW
DQG�LWV�H[DFW�IRUPXODWLRQ�WR�3ULQWLQJ�,QGXVWULHV�RI�$PHULFD��3,$���ZKR�UHSODFHG�WKH�SURGXFW�EUDQG
QDPH�ZLWK�D�EODQNHW�ZDVK�QXPEHU���7KH�(3$�FRPSOHWHG�WKH�ULVN�FKDUDFWHUL]DWLRQ��XVLQJ�WKH�H[DFW
IRUPXODWLRQV�EXW�ZLWKRXW�NQRZOHGJH�RI�WKH�VXSSOLHU�RU�WKH�EUDQG�QDPH���7KH�QXPEHULQJ�V\VWHP
DVVLJQHG�E\�3,$�LV�XVHG�WKURXJKRXW�WKH�&76$���,Q�DGGLWLRQ��WR�PDLQWDLQ�WKH�FRQILGHQWLDOLW\�RI�WKH
IRUPXODWLRQV��WKH�&76$�UHSRUWV�WKH�UHVXOWV�XVLQJ�WKH�FDWHJRUL]DWLRQ�V\VWHP�VKRZQ�EHORZ�LQ�7DEOH
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����� � (DFK� FKHPLFDO� LQ� WKH� EODQNHW�ZDVK� IRUPXODWLRQV�ZDV� JURXSHG� LQWR� D� FDWHJRU\� DQG� WKH
FDWHJRULHV� DUH� XVHG� WR� UHSRUW� WKH� UHVXOWV� �L�H��� HVWLPDWHG� HQYLURQPHQWDO� UHOHDVH�� IRU� HDFK
IRUPXODWLRQ���7KH�SHUFHQWDJHV�RI�HDFK�FRPSRQHQW�LQ�D�JLYHQ�IRUPXODWLRQ�DUH�QRW�OLVWHG���,I�D�SULQWHU
ZLVKHV�WR�GHWHUPLQH�WKH�PDQXIDFWXUHU�ZKR�SURGXFHV�D�JLYHQ�IRUPXODWLRQ��D�OLVW�RI�SDUWLFLSDWLQJ
PDQXIDFWXUHUV�DSSHDUV�LQ�WKH�IURQW�RI�WKH�GRFXPHQW���(DFK�SDUWLFLSDWLQJ�PDQXIDFWXUHU�LV�DZDUH
RI�KLV�RU�KHU�DVVLJQHG�SURGXFW�QXPEHU�DV�ZHOO�DV�WKHLU�JHQHULFL]HG�IRUPXODWLRQ�

Table 2-1.  Categorization of Blanket Wash Chemicals

Category Chemicals from Blanket Wash 
Use Cluster in Category

Alkali/salts Sodium Hydroxide;
Tetrapotassium pyrophosphate;
Ethylenediaminetetraacetic acid, tetrasodium salt

Alkanolamines Diethanolamine

Alkoxylated alcohols Alcohols, C -C  , ethoxylated;12 15

Oxirane, methyl, polymer with oxirane, monodecyl ether;
Polyethoxylated isodecyloxypropylamine;
Poly(oxy-1,2-ethanediyl), �-hexyl-7-hydroxy-;
Sorbitan, monododecanoate, poly(oxy-1,2-ethanediyl) derivatives

Alkyl benzene sulfonates Benzenesulfonic acid, dodecyl-;
Benzenesulfonic acid, dodecyl-, compounds with 

2-aminoethanol;
Benzenesulfonic acid, dodecyl-, compounds with 

2-propanamine;
Benzenesulfonic acid, (tetrapropenyl)-, compounds with 2-propanamine;
Benzenesulfonic acid, C -C -alkyl derivatives, compounds with 2-10 16

propanamine;
Sodium xylene sulfonate

Dibasic esters Dimethyl adipate;
Dimethyl glutarate;
Dimethyl succinate;

Ethylene glycol ethers Diethylene glycol monobutyl ether

Ethoxylated nonylphenol Ethoxylated nonylphenol

Fatty acid derivatives Fatty acids, C -C , methyl esters;16 18

Fatty acids, C -C  and C -unsatd, compounds with diethanolamine;16 18  18

Sorbitan, mono-9-octadecanoate;
Sorbitan, monolaurate;
Soybean oil, methyl ester;
Soybean oil, polymerized, oxidized;
Tall oil, special;
Fatty acids, tall oil, compounds with diethanolamine

Glycols Propylene glycol
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Hydrocarbons, aromatic Benzene, 1, 2, 4-trimethyl-;
Cumene;
Solvent naphtha (petroleum), heavy aromatic;
Solvent naphtha (petroleum), light aromatic;
Xylene

Hydrocarbons, petroleum Distillates (petroleum), hydrotreated middle;
distillates Mineral spirits (light hydrotreated);

Naphtha (petroleum), hydrotreated heavy;
Solvent naphtha (petroleum), light aliphatic (VM&P Naphtha);
Solvent naphtha (petroleum), medium aliphatic;
Stoddard solvent

Esters/lactones Butyrolactone;
Propanoic acid, 3-ethoxy-, ethyl ester;
Sodium bis(ethylhexyl) sulfosuccinate;
Sorbitan tri-9-octadecenoate, poly(oxy-1,2-ethanediyl) derivatives

Nitrogen heterocyclics N-methyl pyrrolidone

Propylene glycol ethers Dipropylene glycol monobutyl ether;
Dipropylene glycol methyl ether;
Propylene glycol monobutyl ether;

Terpenes Hydrocarbons, terpene processing by-products;
d-Limonene;
Linalool;
Nerol;
2-Pinanol;
Plinols;
�-Terpineol;
Terpinolene;

2.2  CHEMICAL INFORMATION

7KLV�VHFWLRQ�GLVFXVVHV�WKH�SK\VLFDO�QDWXUH�RI�WKH����VSHFLILF�FKHPLFDOV�XVHG�LQ�EODQNHW
ZDVK�IRUPXODWLRQV���)LUVW��WKHUH�LV�D�GHVFULSWLRQ�RI�WKH�W\SHV�RI�LQIRUPDWLRQ�WKDW�DUH�SURYLGHG�IRU
HDFK�FKHPLFDO��LQFOXGLQJ�D�JORVVDU\�RI�FKHPLFDO�SURSHUWLHV�WHUPV�SUHVHQWHG�LQ�7DEOH�������7KLV
LQFOXGHV�WKHLU�FKHPLFDO�DQG�SK\VLFDO�SURSHUWLHV��VDIHW\�KD]DUG�IDFWRUV��DQG�HQYLURQPHQWDO�IDWH�
)ROORZLQJ�WKHVH�GHVFULSWLRQV��7DEOH�����OLVWV�WKH�QDPH��&KHPLFDO�$EVWUDFWV�6HUYLFH��&$6��5HJLVWU\
1XPEHU��DQG�FRPPRQ�V\QRQ\PV�IRU�HDFK�RI�WKH�FKHPLFDOV���7KH�FKHPLFDO�DQG�SK\VLFDO�SURSHUWLHV
DQG�VDIHW\�KD]DUG�IDFWRUV�DUH�WKHQ�OLVWHG�LQ�WKH�&KHPLFDO�3URSHUWLHV�DQG�,QIRUPDWLRQ�VXPPDU\�IRU
HDFK�FKHPLFDO���

2.2.1  Chemical Properties and Information

)RU� HDFK� EODQNHW� ZDVK� FKHPLFDO�� WKHUH� LV� D� FRUUHVSRQGLQJ� &KHPLFDO� 3URSHUWLHV� DQG
,QIRUPDWLRQ�VXPPDU\���$OO�RI�WKH�LQIRUPDWLRQ�LQ�WKHVH�VXPPDULHV��H[FHSW�IRU�WKH�6DIHW\�+D]DUG
)DFWRUV��ZDV�REWDLQHG�E\�VHDUFKLQJ�VWDQGDUG�UHIHUHQFHV��OLVWHG�DW�WKH�HQG�RI�WKLV�FKDSWHU���7KLV
VXPPDU\�FRQWDLQV�LQIRUPDWLRQ�RQ�WKH�IROORZLQJ�FKHPLFDO�DQG�SK\VLFDO�SURSHUWLHV�
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Table 2-2.  Glossary of Chemical Properties Terms

Term Definition

Chemical Abstracts Service A unique identification code, up to ten digits long, assigned to each
Registry Number (CAS #) chemical registered by the Chemical Abstract Service.  The CAS #

is useful when searching for information on a chemical with more
than one name.

Synonyms Alternative names commonly used for the chemical.

Molecular weight A summation of the individual atomic weights based on the numbers
and kinds of atoms present in a molecule of a chemical substance. 
For polymers, this may include molecular weight distributions,
ranges, and averages.  Typical unit is g/mole.

Melting point The temperature at which a substance changes from the solid to the
liquid state.  It indicates at what temperature solid substances
liquify.  Typical unit is (C.

Water solubility The maximum amount of a chemical that can be dissolved in a given
amount of pure water at standard conditions of temperature and
pressure.  Typical unit is g/L.

Vapor pressure The pressure exerted by a chemical in the vapor phase in
equilibrium with its solid or liquid forms.  It provides an indication of
the relative tendency of a substance to volatilize.  Typical unit is mm
Hg.

Octanol-water partition coefficient Provides a measure of the extent of a chemical partitioning between
(Log K ) water and octanol (as a surrogate for lipids or other organics) at10 ow

equilibrium.  It is an important parameter because it provides an
indication of a chemical's water solubility and its propensity to
bioconcentrate in aquatic organisms or sorb to soil and sediment.

Soil sorption coefficient (Log K ) Provides a measure of the extent of chemical partitioning between10 oc

the solid and solution phases of a two-phase system, especially soil,
sediment or activated sludge.  Usually expressed on an organic
carbon basis, as the equilibrium ratio of the amount of chemical
sorbed per unit weight of organic carbon in the soil, sediment or
sludge to the concentration of the chemical in solution.  The higher
the K , the more likely a chemical is to bind to soil or sediment thanoc

to remain in water.

Bioconcentration factor (Log Provides a measure of the extent of chemical partitioning at10

BCF) equilibrium between a biological medium such as fish tissue or plant
tissue and an external medium such as water.  The higher the BCF,
the greater the accumulation in living tissue is likely to be.

Henry's Law Constant Provides a measure of the extent of chemical partitioning between
air and water at equilibrium; estimated by dividing the vapor
pressure of a sparingly water soluble chemical substance by its
water solubility.  The higher the Henry's Law constant, the more
likely a chemical is to volatilize than to remain in water.

Publicly Owned Treatment Works The extent to which a chemical substance is removed from influent
(POTW) overall removal rate wastewater by typical POTWs employing activated sludge

secondary treatment.  Expressed as 100 minus that percentage of
the material originally present that remains in the liquid effluent after
treatment.

Chemistry of use The primary use of the chemical in the lithographic printing industry.
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Molecular formula and physical A description of the number and type of each atom in the chemical
structure of the chemical and a description of how the atoms are arranged and the types of

bonds between atoms.

Boiling point The temperature at which a liquid under standard atmospheric
pressure (or other specified pressure) changes from a liquid to a
gaseous state.  It is an indication of the volatility of a substance. 
The distillation range in a separation process, the temperature at
which the more volatile liquid of a mixture forms a vapor, is used for
mixtures in the absence of a boiling point.  Typical unit is (C.

Density The mass of a liquid, solid, or gas per unit volume of that substance,
i.e., the mass in grams contained in 1 cubic centimeter of a
substance at 20(C and 1 atmosphere pressure.  Typical unit is
g/cm .3

Flash point The minimum temperature at which a liquid gives off sufficient vapor
to form an ignitible mixture with air near the surface of the liquid or
within the test vessel used.

Safety hazard factors  Discussed in detail below.

$Q\�RI�WKH�SURSHUW\�YDOXHV�DFTXLUHG�IURP�WKH�VWDQGDUG�UHIHUHQFHV�KDYH�EHHQ�GHVLJQDWHG�DV
PHDVXUHG� �0��� � VLQFH� WKH�GDWD� LQ� WKHVH� VRXUFHV�KDYH�EHHQ� H[SHULPHQWDOO\�GHWHUPLQHG� IRU� WKH
VSHFLILF�FKHPLFDO�LQ�TXHVWLRQ�����3OHDVH�QRWH�WKDW�V\QRQ\PV��PROHFXODU�ZHLJKW��FKHPLVWU\�RI�XVH�
DQG�VWUXFWXUH�KDYH�QR�VXFK�GHVLJQDWLRQ�VLQFH�WKHVH�DUH�QRW�YDOXHV�WKDW�FDQ�EH�PHDVXUHG��EXW
UDWKHU�DUH�DWWULEXWHV�LQWULQVLF�WR�WKH�FKHPLFDO�LQ�TXHVWLRQ��

)RU� VRPH� FKHPLFDOV� WKHUH�ZDV� OLWWOH� RU�QR� LQIRUPDWLRQ� LQ� WKH� VWDQGDUG� UHIHUHQFHV� DQG
VLJQLILFDQW�GDWD�JDSV�H[LVWHG���7KHUHIRUH��WKH�YDOXHV�IRU�WKH�SK\VLFDO�DQG�FKHPLFDO�SURSHUWLHV�RI
WKHVH�FKHPLFDOV�QHHGHG�WR�EH�HVWLPDWHG���7KHVH�HVWLPDWLRQV�ZHUH�REWDLQHG�XVLQJ�VHYHUDO�SURJUDPV
DFFHVVHG� WKURXJK� WKH�(VWLPDWLRQ� 3URJUDPV� ,QWHUIDFH� �(3,��� DYDLODEOH� IURP�6\UDFXVH�5HVHDUFK
&RUSRUDWLRQ�� � � (3,� XVHV� WKH� VWUXFWXUH� RI� WKH� FKHPLFDO� IRU� LQSXW� WR� HLJKW� FKHPLFDO� SURSHUW\
HVWLPDWLRQ�SURJUDPV���7KH�SURJUDPV�XVHG�WR�FRPSOHWH�WKH�LQGLYLGXDO�&KHPLFDO�3URSHUWLHV�DQG
,QIRUPDWLRQ�VXPPDULHV�DUH�DV�IROORZV�

� 2FWDQRO�:DWHU� 3DUWLWLRQ� &RHIILFLHQW� 3URJUDP� �/2*.2:��� � �0H\ODQ� :0� DQG� 3+
+RZDUG����������$WRP�IUDJPHQW�FRQWULEXWLRQ�PHWKRG�IRU�HVWLPDWLQJ�RFWDQRO�ZDWHU
SDUWLWLRQ�FRHIILFLHQWV���-��3KDUP��6FL�������������

� +HQU\
V�/DZ�&RQVWDQW�3URJUDP��+(15<��� � �0H\ODQ�:0�DQG�3+�+RZDUG�� ������
%RQG�FRQWULEXWLRQ�PHWKRG�IRU�HVWLPDWLQJ�+HQU\
V�/DZ�FRQVWDQWV���(QYLURQ��7R[LFRO�
&KHP����������������

� 6RLO� 6RUSWLRQ� &RHIILFLHQW� 3URJUDP� �3&.2&��� � �0H\ODQ�:0�� 3+� +RZDUG� DQG� 56
%RHWKOLQJ����������0ROHFXODU�WRSRORJ\�IUDJPHQW�FRQWULEXWLRQ�PHWKRG�IRU�SUHGLFWLQJ
VRLO�VRUSWLRQ�FRHIILFLHQWV���(QYLURQ��6FL��7HFKQRO����������������

� 0HOWLQJ�3RLQW��%RLOLQJ�3RLQW��9DSRU�3UHVVXUH�(VWLPDWLRQ�3URJUDP��03%393����

� :DWHU�6ROXELOLW\�(VWLPDWLRQ�3URJUDP��:6.2:�����0H\ODQ�:0��3+�+RZDUG�DQG�56
%RHWKOLQJ�� � ������ ,PSURYHG� PHWKRG� IRU� HVWLPDWLQJ� ZDWHU� VROXELOLW\� IURP
RFWDQRO�ZDWHU�FRHIILFLHQW���(QYLURQ�7R[LFRO��&KHP�����������������
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� 6HZDJH�7UHDWPHQW�3ODQW�0RGHO��673���D�IXJDFLW\�PRGHO�IRU�HVWLPDWLQJ�WKH�HIILFLHQF\
RI�SROOXWDQW�UHPRYDO����&ODUN�%��-*�+HQU\�DQG�'�0DFND\����������)XJDFLW\�DQDO\VLV
DQG�PRGHO�RI�RUJDQLF�FKHPLFDO� IDWH� LQ�D�VHZDJH� WUHDWPHQW�SODQW�� �(QYLURQ��6FL�
7HFKQRO����������������

7KH� DFFXUDF\� RI� WKHVH� SURJUDPV� KDV� QRW� EHHQ� HVWDEOLVKHG� LQ� DOO� FDVHV�� EXW� WKH� OLVWHG
SURJUDPV�DUH�FRQVLGHUHG�WR�EH�WKH�EHVW�PHWKRGV�FXUUHQWO\�DYDLODEOH���,Q�DGGLWLRQ�WR�WKH�MRXUQDO
DUWLFOHV�GLVFXVVLQJ�WKH�GHYHORSPHQW�DQG�XVH�RI�WKHVH�SURJUDPV�IRXQG�DW�WKH�HQG�RI�WKLV�VHFWLRQ
�ZLWK�WKH�H[FHSWLRQ�RI�WKH�03%393�SURJUDP���D�XVHU
V�JXLGH�DOVR�LV�DYDLODEOH�IRU��WKH�(3,�DQG�HDFK
SURJUDP�� � $Q\� SURSHUW\� YDOXHV� GHWHUPLQHG� XVLQJ� WKHVH� SURJUDPV� KDYH� EHHQ� GHVLJQDWHG� DV
HVWLPDWHG��(����,W�VKRXOG�EH�QRWHG�WKDW�WKH�ZDWHU�VROXELOLW\�HVWLPDWLRQ�SURJUDP�KDV�DQ�DQWLFLSDWHG
PDUJLQ�RI�HUURU�RI�SOXV�RU�PLQXV�RQH�RUGHU�RI�PDJQLWXGH���7KH�/2*.2:�LV�H[SHFWHG�WR�EH�DFFXUDWH
WR�����ORJ�XQLWV�IRU�PRVW�FRPSRXQGV��DOWKRXJK�WKH�3&.2&�LV�OLNHO\�WR�EH�VRPHZKDW�OHVV�DFFXUDWH
GXH�WR�WKH�FRPSOH[�QDWXUH�RI�WKH�VRLO�VHGLPHQW�VRUSWLRQ�SKHQRPHQD�

�)RU�VHYHUDO�FKHPLFDOV��QR�GDWD�ZHUH�DYDLODEOH� LQ�DQ\�RI� WKH�SULPDU\�VRXUFHV��DQG�(3,
HVWLPDWLRQ� PHWKRGV� ZHUH� QRW� SHUIRUPHG� EHFDXVH� WKH� FRPSOH[� QDWXUH� RI� WKH� FKHPLFDO� �H�J��
FKHPLFDOV�ZLWK�UDQJHV�RI�FDUERQ�DWRPV��VNHZHG�WKH�HVWLPDWLRQ�UHVXOWV�� �)RU� WKHVH�FKHPLFDOV�
FKHPLFDO�DQG�SK\VLFDO�GDWD�KDG�WR�EH�HVWLPDWHG�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�UHODWLRQVKLSV��L�H��
FRPSDULVRQ�ZLWK�DQDORJRXV�FKHPLFDOV�ZLWK�NQRZQ�SURSHUWLHV����,Q�DGGLWLRQ��VRPH�SURSHUWLHV�ZHUH
HVWLPDWHG�IURP�EHVW�FKHPLFDO�MXGJPHQW�EDVHG�RQ�WKH�FODVV�RI�FRPSRXQGV�WR�ZKLFK�WKH�FKHPLFDO
LQ�TXHVWLRQ�EHORQJV���)RU�H[DPSOH��FKHPLFDO�DQG�SK\VLFDO�SURSHUW\�YDOXHV�IRU�EHQ]HQHVXOIRQLF�DFLG�
GRGHF\O���FRPSRXQGV�ZLWK���DPLQRHWKDQRO�KDYH�EHHQ�HVWLPDWHG�EDVHG�RQ�VLPLODULWLHV�ZLWK�WKH
RWKHU�EHQ]HQHVXOIRQLF�GRGHF\O��EODQNHW�ZDVK�FKHPLFDOV���$Q\�SURSHUW\�YDOXHV�GHWHUPLQHG�E\�WKLV
FRPSDULVRQ�PHWKRG� KDYH� EHHQ� GHVLJQDWHG� E\� DQ� �(��� HVWLPDWHG�� � $Q\� FKHPLFDO� DQG� SK\VLFDO
SURSHUW\�YDOXHV�WKDW�VWLOO�FRXOG�QRW�EH�HVWLPDWHG�KDYH�EHHQ�GHVLJQDWHG�DV�QRW�DYDLODEOH���

2.2.2  Safety Hazard Factors

,Q�DGGLWLRQ�WR�WKH�SK\VLFDO�DQG�FKHPLFDO�SURSHUWLHV�RI�D�FKHPLFDO�GLVFXVVHG�DERYH��WKHUH�DUH
RWKHU�FKHPLFDO�DWWULEXWHV�WKDW�DUH�LPSRUWDQW�IRU�WKH�KDQGOLQJ��XVH�DQG�VWRUDJH�RI�D�FKHPLFDO�LQ�WKH
ZRUNSODFH���7KHVH�DWWULEXWHV�KDYH�EHHQ�GHVLJQDWHG�DV�6DIHW\�+D]DUG�)DFWRUV�DQG�WKH\�LQFOXGH
FKHPLFDO�UHDFWLYLW\��IODPPDELOLW\��LJQLWDELOLW\�DQG�FRUURVLYLW\���,QIRUPDWLRQ�XVHG�WR�GHWHUPLQH�WKH
6DIHW\�+D]DUG�)DFWRUV�ZDV�WDNHQ�IURP�WKH�IROORZLQJ�VRXUFHV��LI�LQIRUPDWLRQ�ZDV�QRW�DYDLODEOH�IRU
SDUWLFXODU�IDFWRU�LW�ZDV�QRW�LQFOXGHG�LQ�WKH�&KHPLFDO�3URSHUWLHV�DQG�,QIRUPDWLRQ�VXPPDU\��

� 1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ
V��1)3$��)LUH�3URWHFWLRQ�*XLGH�WR�+D]DUGRXV
0DWHULDOV����WK�HGLWLRQ���4XLQF\��0DVVDFKXVHWWV�

� ���&)5����������3URWHFWLRQ�RI�(QYLURQPHQW��5&5$��,GHQWLILFDWLRQ�DQG�/LVWLQJ�RI
+D]DUGRXV�:DVWH���&KDUDFWHULVWLF�RI�,JQLWDELOLW\�

� 'HSDUWPHQW�RI�7UDQVSRUWDWLRQ
V�+D]DUGRXV�0DWHULDOV�7DEOH����&)5����������

7KH� UHDFWLYLW\� DQG� IODPPDELOLW\� YDOXHV� DUH� WDNHQ� IURP� WKH� 1DWLRQDO� )LUH� 3URWHFWLRQ
$VVRFLDWLRQ
V��1)3$��)LUH�3URWHFWLRQ�*XLGH�WR�+D]DUGRXV�0DWHULDOV����WK�HGLWLRQ����)RU�UHDFWLYLW\�
PDWHULDOV�DUH�UDQNHG�RQ�D�VFDOH�RI���WKURXJK���

��� PDWHULDOV�WKDW�DUH�QRUPDOO\�VWDEOH��HYHQ�XQGHU�ILUH�H[SRVXUH�FRQGLWLRQV��DQG�WKDW�GR
QRW�UHDFW�ZLWK�ZDWHU��QRUPDO�ILUH�ILJKWLQJ�SURFHGXUHV�PD\�EH�XVHG�

��� PDWHULDOV� WKDW� DUH� QRUPDOO\� VWDEOH�� EXW� PD\� EHFRPH� XQVWDEOH� DW� HOHYDWHG
WHPSHUDWXUHV�DQG�SUHVVXUHV�DQG�PDWHULDOV�WKDW�ZLOO�UHDFW�ZLWK�ZDWHU�ZLWK�VRPH
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UHOHDVH� RI� HQHUJ\�� EXW� QRW� YLROHQWO\�� ILUHV� LQYROYLQJ� WKHVH� PDWHULDOV� VKRXOG� EH
DSSURDFKHG�ZLWK�FDXWLRQ�

��� PDWHULDOV�WKDW�DUH�QRUPDOO\�XQVWDEOH�DQG�UHDGLO\�XQGHUJR�YLROHQW�FKHPLFDO�FKDQJH�
EXW�DUH�QRW�FDSDEOH�RI�GHWRQDWLRQ��WKLV�LQFOXGHV�PDWHULDOV�WKDW�FDQ�UDSLGO\�UHOHDVH
HQHUJ\��PDWHULDOV�WKDW�FDQ�XQGHUJR�YLROHQW�FKHPLFDO�FKDQJHV�DW�KLJK�WHPSHUDWXUHV
DQG� SUHVVXUHV�� DQG�PDWHULDOV� WKDW� UHDFW� YLROHQWO\� ZLWK� ZDWHU�� � ,Q� DGYDQFHG� RU
PDVVLYH� ILUHV� LQYROYLQJ�WKHVH�PDWHULDOV�� ILUH� ILJKWLQJ�VKRXOG�EH�GRQH� IURP�D�VDIH
GLVWDQFH�RI�IURP�D�SURWHFWHG�ORFDWLRQ�

��� PDWHULDOV�WKDW��LQ�WKHPVHOYHV��DUH�FDSDEOH�RI�GHWRQDWLRQ��H[SORVLYH�GHFRPSRVLWLRQ�
RU� H[SORVLYH� UHDFWLRQ�� EXW� UHTXLUH� D� VWURQJ� LQLWLDWLQJ� VRXUFH� RU� KHDWLQJ� XQGHU
FRQILQHPHQW�� ILUHV� LQYROYLQJ� WKHVH�PDWHULDOV� VKRXOG� EH� IRXJKW� IURP� D� SURWHFWHG
ORFDWLRQ�

��� PDWHULDOV� WKDW�� LQ� WKHPVHOYHV�� DUH� UHDGLO\� FDSDEOH� RI� GHWRQDWLRQ�� H[SORVLYH
GHFRPSRVLWLRQ��RU�H[SORVLYH�UHDFWLRQ�DW�QRUPDO�WHPSHUDWXUHV�DQG�SUHVVXUHV���,I�D
PDWHULDO�KDYLQJ�WKLV�5HDFWLYLW\�+D]DUG�5DWLQJ�LV�LQYROYHG�LQ�D�ILUH��WKH�DUHD�VKRXOG
EH�LPPHGLDWHO\�HYDFXDWHG�

)RU�IODPPDELOLW\��PDWHULDOV�DUH�UDQNHG�RQ�D�VFDOH�RI���WKURXJK���

��� DQ\�PDWHULDO�WKDW�ZLOO�QRW�EXUQ�

��� PDWHULDOV�WKDW�PXVW�EH�SUHKHDWHG�EHIRUH�LJQLWLRQ�ZLOO�RFFXU�DQG�ZKRVH�IODVK�SRLQW
H[FHHGV����()������(&���DV�ZHOO�DV�PRVW�RUGLQDU\�FRPEXVWLEOH�PDWHULDOV�

��� PDWHULDOV�WKDW�PXVW�EH�PRGHUDWHO\�KHDWHG�EHIRUH�LJQLWLRQ�ZLOO�RFFXU�DQG�WKDW�UHDGLO\
JLYH�RII�LJQLWLEOH�YDSRUV�

��� IODPPDEOH�OLTXLGV�DQG�PDWHULDOV�WKDW�FDQ�EH�HDVLO\�LJQLWHG�XQGHU�DOPRVW�DOO�QRUPDO
WHPSHUDWXUH�FRQGLWLRQV���:DWHU�PD\�EH�LQHIIHFWLYH�LQ�FRQWUROOLQJ�RU�H[WLQJXLVKLQJ
ILUHV�LQ�VXFK�PDWHULDOV�

��� LQFOXGHV�IODPPDEOH�JDVHV��S\URSKRULF�OLTXLGV��DQG�IODPPDEOH�OLTXLGV���7KH�SUHIHUUHG
PHWKRG�RI�ILUH�DWWDFN�LV�WR�VWRS�WKH�IORZ�RI�PDWHULDO�RU�WR�SURWHFW�H[SRVXUHV�ZKLOH
DOORZLQJ�WKH�ILUH�WR�EXUQ�LWVHOI�RXW�

&KHPLFDOV�QRW�UDQNHG�E\�1)3$�ZHUH�QRW�DVVLJQHG�D�UHDFWLYLW\�RU�D�IODPPDELOLW\�YDOXH�

)RU�LJQLWDELOLW\��WKH�EODQNHW�ZDVK�FKHPLFDOV�KDYH�EHHQ�FODVVLILHG�DV�HLWKHU�LJQLWDEOH��<���RU
QRW�LJQLWDEOH��1����7KH�GHWHUPLQDWLRQ�RI�LJQLWDELOLW\�LV�EDVHG�XSRQ�WKH�VWDQGDUG�RXWOLQHG�LQ����&)5
�������� �3URWHFWLRQ� RI� (QYLURQPHQW�� 5&5$�� ,GHQWLILFDWLRQ� DQG� /LVWLQJ� RI� +D]DUGRXV� :DVWH��
&KDUDFWHULVWLF�RI�,JQLWDELOLW\���8QGHU�WKLV�VWDQGDUG��D�FKHPLFDO�LV�FRQVLGHUHG�LJQLWDEOH�LI�LW��LV�D
OLTXLG��RWKHU�WKDQ�DQ�DTXHRXV�VROXWLRQ�FRQWDLQLQJ�OHVV�WKDQ����SHUFHQW�DOFRKRO�E\�YROXPH�DQG�KDV
D�IODVK�SRLQW�OHVV�WKDQ���(&�����()��DV�GHWHUPLQHG�E\�D�3HQVN\�0DUWHQV�&ORVHG�&XS�7HVWHU���D
6HWDIODVK�&ORVHG�&XS�7HVWHU���RU�DQ�HTXLYDOHQW�WHVW�PHWKRG����7KH�IODVK�SRLQWV�IRU�WKHVH�FKHPLFDOV
ZHUH�WDNHQ�IURP�WKH�1)3$�)LUH�3URWHFWLRQ�*XLGH�WR�+D]DUGRXV�0DWHULDOV��DQG�LI�QR�IODVK�SRLQW
H[LVWHG�IRU�D�FKHPLFDO��QR�LJQLWDELOLW\�GHVLJQDWLRQ�ZDV�DVVLJQHG�

)RU�FRUURVLYLW\���WKH�EODQNHW�ZDVK�FKHPLFDOV�KDYH�EHHQ�FDWHJRUL]HG�DV�HLWKHU�FRUURVLYH�RU
QRW� FRUURVLYH�� � $Q\� FKHPLFDO� ZLWK� D� GHVLJQDWLRQ� LQ� WKH� FRUURVLYLW\� FROXPQ� LV� OLVWHG� LQ� WKH
'HSDUWPHQW�RI�7UDQVSRUWDWLRQ
V�+D]DUGRXV�0DWHULDOV�7DEOH�LQ����&)5������������7KLV�WDEOH�OLVWV
DOO�UHTXLUHG�ODEHOV�D�FKHPLFDO�PXVW�KDYH�DIIL[HG�WR�LWV�FRQWDLQHU�SULRU�WR�VKLSSLQJ���&KHPLFDOV
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ZKLFK�UHTXLUH�D�FRUURVLYH�VKLSSLQJ�ODEHO�KDYH�EHHQ�GHVLJQDWHG�E\��<���ZKLOH�FKHPLFDOV�ZKLFK�GR
QRW�UHTXLUH�WKLV�ODEHO�KDYH�EHHQ�GHVLJQDWHG�E\��1����&KHPLFDOV�QRW�OLVWHG�LQ�WKH�'27�+D]DUGRXV
0DWHULDOV�7DEOH�KDYH�QRW�EHHQ�DVVLJQHG�D�FRUURVLYLW\�GHVLJQDWLRQ�

2.2.3  Chemical Properties and Information Summaries

,Q�7DEOH������HDFK�RI�WKH����EODQNHW�ZDVK�FKHPLFDOV�DUH�OLVWHG�DORQJ�ZLWK�WKHLU�FRPPRQ
V\QRQ\PV�DQG�WKH�&KHPLFDO�$EVWUDFWV�6HUYLFH�5HJLVWU\�1XPEHU���,PPHGLDWHO\�IROORZLQJ�WKH�WDEOH
DUH�WKH�LQGLYLGXDO�&KHPLFDO�3URSHUWLHV�DQG�,QIRUPDWLRQ�VXPPDULHV�IRU�HDFK�FKHPLFDO�

Table 2-3. Chemicals in Blanket Wash Formulations

Chemical Name CAS Number Synonym

Alcohols, C -C , ethoxylated 68131-39-5 EMUL/Mix12 15
c b

Benzene, 1,2,4-trimethyl- 95-63-6 Pseudocumene

Benzenesulfonic acid, dodecyl- 27176-87-0 Dodecyl benzene sulfonic acidc b

Benzenesulfonic acid, dodecyl-, 26836-07-7 Dodecylbenzenesulfonic acid,
compounds with 2-aminoethanol ethanolamine salt

Benzenesulfonic acid, dodecyl-, 26264-05-1 Isopropylamine salt of
compounds with 2-propanamine dodecylbenzenesulfonic acidc b

Benzenesulfonic acid, 157966-96-6 Isopropylamine salt of (tetrapropenyl)
(tetrapropenyl)-, compounds with 2- benzenesulfonic acid
propanamine

Benzenesulfonic acid, C -C - alkyl 68584-24-7 Benzenesulfonic acid, C -C - alkyl10 16

derivatives, compounds with 2- derivatives, compounds with
propanamine isopropylaminec

10 16

Butyrolactone 96-48-0 2(3H)-Furanone, dihydrob

Cumene 98-82-8 Benzene, (1-methylethyl)-a b

Diethanolamine 111-42-2 Ethanol, 2,2'-iminobis-a b

Diethylene glycol monobutyl ether 112-34-5 Ethanol, 2-(2-butoxyethoxy)-b

Dimethyl adipate 627-93-0 Dimethyl hexanedioate; methyl adipate;
dimethyl ester adipic acid

Dimethyl glutarate 1119-40-0 Glutaric acid, dimethyl ester;
pentanedioic acid, dimethyl ester

Dimethyl succinate 106-65-0 Succinic acid, dimethyl ester;
butanedioic acid, dimethyl ester; methyl
succinate

Dipropylene glycol monobutyl ether 29911-28-2 2-Propanol, 1-(2-butoxy-1-
methylethoxy)-b

DGMBE

Dipropylene glycol methyl ether 34590-94-8 DPGME

Distillates (petroleum), hydrotreated 64742-46-7 Hydrotreated middle distillate
middlec

b
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Ethoxylated nonylphenol 9016-45-9 Ethoxylated nonylphenol , 
26027-38-3 �-(nonylphenyl)-7-hydroxy-, branched
68412-54-4 and unbranched isomers ;

b

c

NP-6 ; NP-9b  b

Ethylenediaminetetraacetic acid, 64-02-8 Tetrasodium EDTA
tetrasodium salt

Fatty acids, C -C , methyl esters 67762-38-3 Fatty acid methyl esters16 18
c b

Fatty acids, C -C  and C -unsatd, 68002-82-4 Diethanolamine tallate16 18  18

compounds with diethanolaminea

b

Fatty acids, tall oil, compounds with 61790-69-0 Diethanolamine tallate
diethanolamine

Hydrocarbons, terpene processing 68956-56-9
by-productsc

d-Limonene 5989-27-5 Cyclohexene, 1-methyl-4-(1-a

methylethenyl)- ; Terpenesb  b

Linalool 78-70-6 1,6-Octadien-3-ol, 3,7-dimethyl-a b

Mineral spirits (light hydrotreated) 64742-47-8 Petroleum distillateb

N-Methylpyrrolidone 872-50-4 NMP

Naphtha (petroleum), hydrotreated 64742-48-9 Aliphatic petroleum distillate C -C
heavyc

9 11
b

Nerol 106-25-2 2,6-Octadien-1-ol, 3,7-dimethyl-a b

Oxirane, methyl, polymer with 37251-67-5 Linear alkyl ethoxylate
oxirane, monodecyl etherc

b

2-Pinanol 473-54-1 Bicyclo[3.1.1]heptan-2-ol, 2,6,6-a

trimethyl-b

Plinols 72402-00-7 Cyclopentanol, 1,2-dimethyl-3-(1-b

methylethenyl)-c

Polyethoxylated 68478-95-5 Poly(oxy-1,2-ethanediyl), �,�'-(iminodi-
isodecyloxypropylamine 2,1-ethanediyl)bis[7-hydroxy]-, N-[3-b

(branched decyloxy)propyl] derivativesc

Poly(oxy-1,2-ethanediyl), �-hexyl-7- 31726-34-8 Ethoxylated hexyl alcohol
hydroxy-c

Propanoic acid, 3-ethoxy-, ethyl 763-69-9 Ethyl-3-ethoxy propionate
estera

Propylene glycol 57-55-6 1,2-Propanediol

Propylene glycol monobutyl ether 5131-66-8 2-Propanol, 1-butoxy-b

Sodium bis(ethylhexyl) 577-11-7 Butanedioic acid, sulfo-, 1,4-bis(2-
sulfosuccinate ethylhexyl) ester, sodium saltb c

Sodium hydroxide 1310-73-2 Caustic soda
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Sodium xylene sulfonate 1300-72-7 Benzenesulfonic acid, dimethyl-, sodiumb

saltc

Solvent naphtha (petroleum), heavy 64742-94-5 Aromatic 150
aromatic

b

Solvent naphtha (petroleum), light 64742-89-8 VM&P naphtha
aliphatic

b

Solvent naphtha (petroleum), light 64742-95-6 Aromatic petroleum distillate C -C
aromatic

8 11
b

Solvent naphtha (petroleum), 64742-88-7 Solvent 140
medium aliphaticc

b

Sorbitan, mono-9-octadecenoate 1338-43-8 Sorbitan mono-oleate (crillet 4)c b

Sorbitan, monododecanoate, 9005-64-5 Laurate of polyoxyethylenic sorbitan
poly(oxy-1,2-ethanediyl) derivativesc

b

Sorbitan, monolaurate 5959-89-7 D-Glucitol, 1,4-anhydro-, 6-
dodecanoateb

Sorbitan, tri-9-octadecenoate, 9005-70-3 Ethoxylated sorbitan tri-oleate (crillet
poly(oxy-1,2-ethanediyl) derivatives 45)c b

Soybean oil, methyl ester 67784-80-9 Soybean based methyl estersc b

Soybean oil, polymerized, oxidized 68152-81-8 Oxidized soybean oilc b

Stoddard solvent 8052-41-3 Mineral spiritsa

Tall oil, special 68937-81-5 Special tall oilb

methyl stearate, methyl oleate

�-Terpineol 98-55-5 3-Cyclohexene-1-methanol, �,�, 4-a

trimethyl-b

Terpinolene 586-62-9 Cyclohexene, 1-methyl-4-(1-a

methylethylidene)-b

Tetrapotassium pyrophosphate 7320-34-5 Diphosphoric acid, tetrapotassium saltb a

Xylene 1330-20-7 Dimethyl benzene

chosen from the CHEMID Files.
 Indicates that the name was     a

 Indicates name supplied by industry.b

 Indicates that the name was chosen from the TSCA Inventory.c
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Alcohols, C -C , Ethoxylated12 15
CAS# 68131-39-5

Chemical Properties and Information

Synonyms:  ethoxylated fatty alcohols; EMUL/Mix Molecular formula varies
Molecular weight:  >200 Structure:  
Melting Point:  <50(C (E)
Water Solubility:  Dispersable (n=3 to 10) (E)
Vapor Pressure:  <0.01 mm Hg (E)
Log K :  3.40 (E)10 ow

Log K :  3.97 (E) Boiling Point:  Decomposes (E)10 oc

Log BCF:  2.35 (E) Density:  0.95 g/cm  (E)10

Henry's Law:  <1.00X10  atm-m /mol (E) Flash Point: >100(C (E)-8 3

POTW Overall Removal Rate (%):  83-99 (E) Safety Hazard Factors:  
Chemistry of Use:  Dispersant   Ignitability:  N

3

Above data are either measured (M) or estimated (E)

 Benzene, 1,2,4-Trimethyl
CAS# 95-63-6

Chemical Properties and Information

Synonyms:  1,2,4-trimethyl benzene; C H
pseudocumene; Structure:
  trimethyl benzene; asymmetrical trimethyl
benzene
Molecular weight:  120.19
Melting Point:  -43.78(C (M)
Water Solubility:  0.02 g/L (E)
Vapor Pressure:  10.34 torr (at 54.4(C) (M)
Log K :  3.78 (M)10 ow

Log K :  2.86 (M)10 oc

Log BCF:  2.53 (E)10

Henry's Law:  6.58X10  atm-m /mole (M)-3 3

POTW Overall Removal Rate (%):  97-99 (E)
Chemistry of Use:  Solvent component

9 12

Boiling Point:  169 -171(C (M)
Density:  0.876 g/cm  (M)3

Flash Point: 54.4(C (M)
Safety Hazard Factors:  
  Reactivity:  0
  Flammability:  2
  Ignitability:  N

Above data are either measured (M) or estimated (E)
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Benzenesulfonic Acid, Dodecyl-
CAS# 27176-87-0

Chemical Properties and Information

Synonyms:  DDBSA C H SO
Molecular weight:  326 Structure:  
Melting Point:  Not available 
Water Solubility:  Miscible (E)
Vapor Pressure:   <10  mm Hg (E)-4

Log K :  4.78 (E)10 ow

Log K :  4.23 (E)10 oc

Log BCF:  3.41 (E)10

Henry's Law:  6.27X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  99.82-99.98 Boiling Point:  204.5(C (M)
(E) Density:  1.00 g/cm  (M)
Chemistry of Use:  Surfactant Flash Point: 149( C (open cup) (M)

18 30 3

3

Safety Hazard Factors:  
  Corrosivity:  Y

Above data are either measured (M) or estimated (E)

Benzenesulfonic Acid, Dodecyl-, Compounds with 2-
Aminoethanol

CAS# 26836-07-7

Chemical Properties and Information

Synonyms:  Dodecylbenzensulfonic acid, C H NO S
ethanolamine salt Structure:
Molecular weight:  387.59
Melting Point:  Not available
Water Solubility:  Dispersible (E)
Vapor Pressure:  <10  mm Hg (E)-6

Log  K : Not available10 ow

Log  K :  Not available10 oc

Log  BCF:  Not available10

Henry's Law:  Not available Boiling Point:  Decomposes (E)
POTW Overall Removal Rate (%):  50-90 (E) Density: 1 g/cm  (E)
Chemistry of Use:  Dispersant Flash Point: Not available

20 37 4

3

Safety Hazard Factors:  Not available

Above data are either measured (M) or estimated (E)
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Benzenesulfonic Acid, Dodecyl-, Compounds with 2-
Propanamine

CAS# 26264-05-1

Chemical Properties and Information

Synonyms:  isopropylamine salt of C H NO S
dodecylbenzenesulfonic Structure:  
  acid
Molecular weight:  385.5
Melting Point:  Not available
Water Solubility:  Dispersible (E) (surfactant)
Vapor Pressure:  <10  mm Hg (E) Boiling Point:  Decomposes (M)-5

Log K :  Not available Density:  1.03 g/cm  (M)10 ow

Log K :  Not available Flash Point: Not available10 oc

Log BCF:  Not available Safety Hazard Factors:  Not available  10

Henry's Law:  Not available
POTW Overall Removal Rate (%):  83-97 (E)
Chemistry of Use:  Dispersant

21 39 3

3

Above data are either measured (M) or estimated (E)

Benzenesulfonic Acid, C -C -Alkyl Derivatives, Compounds10 16

with 2-Propanamine
CAS# 68584-24-7

Chemical Properties and Information

Synonyms:  benzenesulfonic acid, C -alkyl C H NSO  (n=10-16)10-16

derivatives, Structure:  
  compounds with isopropylamine
Molecular weight:  357-441
Melting Point:  Not available
Water Solubility:  Dispersible (surfactant) (E)
Vapor Pressure:  <10  mm Hg (E)-5

Log K :  4.78 (E)10 ow

Log K :  4.23 (E) Boiling Point:  Decomposes (E)10 oc

Log BCF:  3.41 (E) Density:  1.05 g/cm  (E)10

Henry's Law:  6.27X10  atm-m /mole (E) Flash Point: Not available-8 3

POTW Overall Removal Rate (%):  83-99 (E) Safety Hazard Factors:  Not available
Chemistry of Use:  Dispersant

n+9 2n+15 3

3

Above data are either measured (M) or estimated (E)
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Benzenesulfonic Acid, (Tetrapropenyl)-, Compound with 2-
Propanamine
CAS# 157966-96-6

Chemical Properties and Information

Synonyms:  Isopropylamine salt of (tetrapropenyl) C H NO S
benzenesulfonic acid Structure:  
Molecular weight:  383.5
Melting Point:  Not available
Water Solubility:  Dispersible (E) (surfactant)
Vapor Pressure:  <10  mm Hg (E)-5

Log K :  Not available10 ow

Log K :  Not available10 oc

Log BCF:  Not available Boiling Point:  Decomposes (E)10

Henry's Law:  Not available Density:  1.0 g/cm  (E)
POTW Overall Removal Rate (%):  83-97 (E) Flash Point: Not available
Chemistry of Use:  Dispersant Safety Hazard Factors:  Not available

21 37 3

3

Above data are either measured (M) or estimated (E)

Butyrolactone
CAS# 96-48-0

Chemical Properties and Information

Synonyms:  �-butyrolactone; dihydro-2(3H)- C H O
furanone; 1,2-butanolide; 1,4-butanolide; �- Structure:
hydroxybutyric acid lactone; 3-hydroxybutyric acid
lactone; 4-hydroxybutanoic acid lactone
Molecular weight:  86
Melting Point:  -44(C (M)
Water Solubility:  miscible (M)
Vapor Pressure:  3.2 mm Hg (25( C)(M)
Log K :  -0.640 (M)10 ow

Log K :  0.85 (E)10 oc

Log BCF:  -0.72 (E)10

Henry's Law:  1.81 x 10  atm-m /mole (E)-5 3

POTW Overall Removal Rate (%):  83-97 (E)
Chemistry of Use:  Solvent

4 6 2

Boiling Point:  204(C (M)
Density:  1.125 g/mL (M)
Flash Point: Open cup:  98(C (M)
K :  53 (E)oc

Physical state:  Liquid
Safety Hazard Factors:  
  Reactivity:  0
  Flammability:  1
  Ignitability:  N

Above data are either measured (M) or estimated (E)
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Cumene
CAS# 98-82-8

Chemical Properties and Information

Synonyms:  benzene, (1-methylethyl)-; C H
Isopropylbenzene Structure:  
Molecular weight:  120.19
Melting Point:  -96(C (M)
Water Solubility:  Insoluble (M)
Vapor Pressure:  3.53 mm Hg (M)
Log K :  3.66 (M)10 ow

Log K :  2.91 (E)10 oc

Log BCF:  2.39 (E) Boiling Point:  152-153(C (M)10

Henry's Law:  1.23X10  atm-m /mole (E) Density:  0.862 g/cm  (M)-2 3

POTW Overall Removal Rate (%):  97-99 (E) Flash Point: 39(C (closed cup) (M)
Chemistry of Use:  Solvent component Safety Hazard Factors:  

9 12

3

  Reactivity:  1
  Flammability:  3
  Ignitability:  Y

Above data are either measured (M) or estimated (E)

Diethanolamine
CAS# 111-42-2

Chemical Properties and Information

Synonyms:  ethanol, 2,2'-iminobis-; C H NO
Iminodiethanol; 2,2'- Structure:  HOCH CH NHCH CH OH
  dihydroxyethylamine; Boiling Point:  270(C (M)
Molecular weight:  105.14 Density:  1.0881  g/mL (M)
Melting Point:  28(C (M) Flash Point: 137(C (M)
Water Solubility:  Very soluble Safety Hazard Factors:  
Vapor Pressure:  Not available   Reactivity:  0
Log K :  -1.43 (M)   Flammability:  110 ow

Log K :  -0.85 (E)   Ignitability:  N10 oc

Log BCF:  -1.53 (E)10

Henry's Law:  <1.00X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  83.36-96.61
(E)
Chemistry of Use:  Solvent

4 11 2

2 2 2 2

4
30

Above data are either measured (M) or estimated (E)
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Diethylene Glycol Monobutyl Ether
CAS# 112-34-5

Chemical Properties and Information

Synonyms:  2-(2-butoxyethoxy) ethanol; butyl C H O
ethyl Cellosolve; diethylene glycol butyl ether; Structure:  C H OCH CH OCH CH OH
butyl Carbitol; Dowanol DB; Poly-Solv DB; Boiling Point:  231( C (M)
butoxydiglycol, butyl digol, butyl diicinol Density:  0.954  g/mL (M)
Molecular weight:  162.2 Flash Point: Open cup:  110(C (M)
Melting Point:  -68(C (M) Closed cup:  78(C (M)
Water Solubility:  Miscible (E) Safety Hazard Factors:  
Vapor Pressure:  0.02 mm Hg (E) (20( C)   Reactivity:  0
Log K :  0.56 (M)   Flammability:  110 ow

Log K :  -0.55 (E)   Ignitability:  N10 oc

Log BCF:  0.46 (E)10

Henry's Law:  <1.00X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  83-97 (E)
Chemistry of Use:  Solvent

8 18 3

4 9 2 2 2 2

Above data are either measured (M) or estimated (E)

Dimethyl Adipate
CAS# 627-93-0

Chemical Properties and Information

Synonyms:  dimethyl hexanedioate; methyl C H O
adipate;  dimethyl ester adipic acid Structure:  (CH O)CO(CH ) CO(OCH )
Molecular weight:  174.25 Boiling Point:  193.7(C (at 760 mm Hg)(E)
Melting Point:  8(C (M) Density:  1.063 g/mL (M)
Water Solubility:  0.1 g/L (E) Flash Point:  107(C (M)
Vapor Pressure:  0.06 mm Hg (25(C)(E) Physical state:  Colorless, odorless liquid
Log K :  1.39 (E) Safety Hazard Factors:  10 ow

Log K :  1.04 (E)   Ignitability:  N10 oc

Log BCF:  0.82 (E)10

Henry's Law:  1.28 x 10  atm-m /mole (E)-7 3

POTW Overall Removal Rate (%):  85-97 (E)
Chemistry of Use:  Solvent

8 14 4

3 2 4 3

Above data are either measured (M) or estimated (E)
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Dimethyl Glutarate
CAS# 1119-40-0

Chemical Properties and Information

Synonyms:  glutaric acid, dimethyl ester; C H O
pentanedioic acid, Structure:  CH O C(CH ) CO CH
  dimethyl ester Boiling Point:  214(C (M)
Molecular weight:  160.17 Density:  1.088 g/cm  (M)
Melting Point:  -42.5(C (M) Flash Point:  100(C (E)
Water Solubility:  1 g/L (E) Safety Hazard Factors:  
Vapor Pressure:  0.1 mm Hg (E)   Ignitability:  N
Log K :  0.90 (E)10 ow

Log K :  0.77 (E)10 oc

Log BCF:  -0.14 (E)10

Henry's Law:  9.09X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  97 (E)
Chemistry of Use:  Solvent

7 12 4

3 2 2 3 2 3

3

Above data are either measured (M) or estimated (E)

Dimethyl Succinate
CAS# 106-65-0

Chemical Properties and Information

Synonyms:  succinic acid, dimethyl ester; C H O
butanedioic acid, Structure:  CH O C(CH ) CO CH
  dimethyl ester; methyl succinate Boiling Point:  196.4(C (M)
Molecular weight:  146.14 Density:  1.12 g/cm  (M)
Melting Point:  19(C (M) Flash Point:  100(C (E)
Water Solubility:  8.3 g/L (M) Safety Hazard Factors:  
Vapor Pressure:  0.1 mm Hg (E)   Ignitability:  N
Log K :  0.19 (M)10 ow

Log K :  0.48 (E)10 oc

Log BCF:  Not available10

Henry's Law:  5.8X10  atm-m /mole (E)-6 3

POTW Overall Removal Rate (%):  97 (E)
Chemistry of Use:  Solvent

6 10 4

3 2 2 2 2 3

3

Above data are either measured (M) or estimated (E)
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Dipropylene Glycol Monobutyl Ether
CAS# 29911-28-2

Chemical Properties and Information

Synonyms:  2-propanol, 1-(2-butoxy-1- C H O  
methylethoxy)-; DGMBE Structure:  
Molecular weight:  190.3
Melting Point:  -73(C (M)
Water Solubility:  Miscible (E)
Vapor Pressure:  0.044 mm Hg (M)
Log K :  1.13 (E)10 ow

Log K :  -0.15 (E)10 oc

Log BCF:  0.63 (E) Boiling Point:  229(C (M)10

Henry's Law:  <1.00X10  atm-m /mole (E) Density:  0.913 g/cm  (M)-8 3

POTW Overall Removal Rate (%):  83-97 (E) Flash Point:  118( C (open cup) (M)
Chemistry of Use:  Solvent Safety Hazard Factors:  Not available

10 22 3

3

Above data are either measured (M) or estimated (E)

Dipropylene Glycol Methyl Ether
CAS# 34590-94-8

Chemical Properties and Information

Synonyms:  glycol ether DPM; Dowanol DPM C H O
Molecular weight:  148.2 Structure:  CH CHOHCH OCH CH(OCH )CH
Melting Point:  -80(C (M) Boiling Point:  188.3(C (M)
Water Solubility:  Miscible (E) Density:  0.951 g/mL (M)
Vapor Pressure:  0.4 mm Hg (M) (25(C) Flash Point:  75(C (M)
Log K :  -0.35 (E) Physical state:  Liquid10 ow

Log K :  1.00 (E) Safety Hazard Factors:  10 oc

Log BCF:  -0.49 (E)   Reactivity:  010

Henry's Law:  <1.00X10  atm-m /mol (E)   Flammability:  2-8 3

POTW Overall Removal Rate (%):  83-97 (E)   Ignitability:  N
Chemistry of Use:  Solvent

7 16 3

3 2 2 3 3

Above data are either measured (M) or estimated (E)
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       Based on testing data (Weeks, J.A. et al.  1996.  Proceedings of the CESIO 4th World Surfactants Congress,a

Barcelona, Spain.  Brussels, Belgium:  European Committee on Surfactants and Detergents, pp. 276-91.)  the
original estimate of POTW removal has been changed from 100% to 95% in the final report.  This revision results
in increased estimates of the releases from POTWs to surface waters as described in section 3.3.  When the
releases to surface water are compared with the concern concentration set at the default value of 0.001 mg/L,
the formulations containing ethoxylated nonylphenols (formulations 4, 5, 7, 8, 9, 17, 24, and 40) present
concerns to aquatic species that were not reported in the draft CTSA.
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Distillates (Petroleum), Hydrotreated Middle
CAS# 64742-46-7

Chemical Properties and Information

Synonyms:  hydrotreated middle distillate C H  and C H  (cycloparaffin)
Molecular weight:  Varies Structure:  No definite structure.  Mixture of
Melting Point:  -70(C (E)   normal-, branched-, and cyclo-paraffins.
Water Solubility:  0.003 g/L (E) Boiling Point:  180-210(C (E)
Vapor Pressure:  2 mm Hg (E) Density:  0.78 g/cm  (E)
Log K :  5.25 (E) Flash Point:  50(C (E)10 ow

Log K :  3.24 (E) Safety Hazard Factors:  10 oc

Log BCF:  3.76 (E)   Ignitability:  Y10

Henry's Law:  5.3 atm-m /mole (E)3

POTW Overall Removal Rate (%):  � 100 (E)
Chemistry of Use:  Solvent

n 2n+2  n 2n

3

Above data are either measured (M) or estimated (E)

Ethoxylated Nonylphenol
CAS# 9016-45-9, 26027-38-3, 68412-54-4

Chemical Properties and Information

Synonyms:  poly(oxy-1,2-ethanediyl), �- C H O  (for n=9.5)
(nonylphenyl)-6-hydroxy-; Antarox; polyethylene Structure: 
glycol mono (nonylphenyl) ether
Molecular weight:  630 (for n=9.5) (typical range
500 - 800)
Melting Point:  -20 to +10(C (E)
Water Solubility:  Soluble (M)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  3.93 (E) (np = 7)10 ow

Log K :  -0.19 (E) (np = 7) 10 oc

Log BCF:  Not available10

Henry's Law:  1.81X10  atm-m /mole (E)-22 3

(np = 7)
POTW Overall Removal Rate (%):  95 (M)a

Chemistry of Use:  Nonionic surfactant

34 62 10

Boiling Point:  >300(C (E) (decomposes)
Density:  0.8 g/cm  (E)3

Flash Point:  200 - 260(C (E)
Safety Hazard Factors:  
  Ignitability:  N

Above data are either measured (M) or estimated (E)
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Ethylenediaminetetraacetic acid, tetrasodium salt
CAS# 64-02-8

Chemical Properties and Information

Synonyms:  Glycine, N,N'-1,2-ethanediylbis[N- C H NaN O
(carboxymethyl)-, tetrasodium salt; Tetrasodium Structure:  
EDTA
Molecular weight:  380.20
Melting Point:  >300(C (M)
Water Solubility:  1030 g/L (M)
Vapor Pressure:  <10  mm Hg (E)-7

Log K :  Not available10 ow

Log K :  Not available10 oc

Log BCF:  Not available Boiling Point:  Decomposes (E)10

Henry's Law:  Not available Density:  0.83 g/cm  (E)
POTW Overall Removal Rate (%):  83.3-96.6 (E) Flash Point:  Not available
Chemistry of Use:  Chelating agent Safety Hazard Factors:  Not available

10 12 2 8

3

 

Above data are either measured (M) or estimated (E)

Fatty Acids, C -C , Methyl Esters16 18
CAS# 67762-38-3

Chemical Properties and Information

Synonyms:  fatty acid methyl esters C H O  (n=15 to 17) and 
Molecular weight:  270-298 C H O  (n=17)
Melting Point:  27-36(C (M) Structure:  
Water Solubility:  <0.1 g/L (E)
Vapor Pressure:  <10  mm Hg (E)-3

Log K :  7.74 (E)10 ow

Log K :  4.53 (E)10 oc

Log BCF:  5.65 (E)10

Henry's Law:  2.00X10  atm-m /mole (E)-2 3

POTW Overall Removal Rate (%):  94-100 (E)
Chemistry of Use:  Solvent Boiling Point:  325(C (E)

n+2 2n+4 2

n+2 2n+2 2

Density:  0.88 g/cm  (E)3

Flash Point:  200(C  (E)
Safety Hazard Factors:  
  Ignitability:  N

Above data are either measured (M) or estimated (E)
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Fatty Acids, C -C  and C -unsatd., Compounds with16 18  18

Diethanolamine
CAS# 68002-82-4

Chemical Properties and Information

Synonyms:  diethanolamine tallate C H NO (n=15 to 17) and C H NO
Molecular weight:  361-390 Structure:  
Melting Point:  Not available
Water Solubility:  Dispersible (E)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  7.45 (E)10 ow

Log K :  3.80 (E)10 oc

Log BCF:  5.43 (E)10

Henry's Law:  5.23X10  atm-m /mol (E)-5 3

POTW Overall Removal Rate (%):  83-100 (E) Boiling Point:  Decomposes (E)
Chemistry of Use:  Dispersant Density:  >1 g/cm  (E)

n+5 2n+13 4     22 45 4

3

Flash Point: Not available
Safety Hazard Factors:  Not available

Above data are either measured (M) or estimated (E)

Fatty acids, tall oil, Compounds with Diethanolamine
CAS# 61790-66-7

Chemical Properties and Information

Synonyms:  C H NO  and •C H NO
Molecular weight:   387 - 389 Structure:
Melting Point:  Not available
Water Solubility:   Dispersible (E)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  Not available10 ow

Log K :  Not available10 oc

Log BCF:  Not available10

Henry's Law:  Not available
POTW Overall Removal Rate (%):  83-100 (E) Boiling Point:  Decomposes (E)
Chemistry of Use:  Dispersant Density: >1 g/cm  (E)

22 45 4  22 47 4

3

Flash Point: Not available
Safety Hazard Factors:  Not available
  

Above data are either measured (M) or estimated (E)
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Hydrocarbons, Terpene Processing By-Products
CAS# 68956-56-9

Chemical Properties and Information

Synonyms:  C H  and larger
Molecular weight:  >136 Structure:  Mixture of C  and larger terpenes.
Melting Point:  -40 to -60(C (E) Boiling Point:  165 - 180(C (E)
Water Solubility:  0.02 g/L (E) Density:  0.84 - 0.87 g/cm  (E)
Vapor Pressure:  1 mm Hg (E) Flash Point: 30 - 50(C (E)
Log K :  4.83 (E) Safety Hazard Factors:  10 ow

Log K :  3.12 (E)   Corrosivity:  N10 oc

Log BCF:  3.44 (E)10

Henry's Law:  3.80X10  atm-m /mole (E)-1 3

POTW Overall Removal Rate (%):  98-100 (E)
Chemistry of Use:  Solvent

10 16

10

3

Above data are either measured (M) or estimated (E)

d-Limonene
CAS# 5989-27-5

Chemical Properties and Information

Synonyms:  1-methyl-4-(1-methylethenyl) C H
cyclohexene; (+)-carvene; citrene; 1,8-p- Structure:
menthadiene; 4-isopropenyl-1- 
methylcyclohexene cinene; cajeputene; kautschin
Molecular weight:  136
Melting Point:  -74(C (M)
Water Solubility:  0.014 g/L (M)
Vapor Pressure:  5 mm Hg (E) (25(C)
Log K :  4.83 (E)10 ow

Log K :  3.12 (E)10 oc

Log BCF:  3.44 (E)10

Henry's Law:  3.80X10  atm-m /mol (E)-1 3

POTW Overall Removal Rate (%):  >99 (E)
Chemistry of Use:  Solvent

10 16

Boiling Point:  176(C (M)
Density:  0.84 g/mL (M)
Flash Point:  48(C (M)
K :  1,000 - 4,800 (E)oc

Safety Hazard Factors:  Not available

Above data are either measured (M) or estimated (E)
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Linalool
CAS# 78-70-6

Chemical Properties and Information

Synonyms:  1,6-octadien-3-ol, 3,7-dimethyl- C H O
Molecular weight:  154.24 Structure:  
Melting Point:  Not available
Water Solubility:  Practically insoluble (M)
Vapor Pressure:  0.29 mm Hg (M)
Log K :  3.38 (E)10 ow

Log K :  1.75 (E)10 oc

Log BCF:  2.34 (E)10

Henry's Law:  4.23X10  atm-m /mol (E)-5 3

POTW Overall Removal Rate (%):  93-99 (E) Boiling Point:  198-200(C (M)
Chemistry of Use:  Solvent Density:  0.8622 g/cm  (M)

10 18

3

Flash Point: 74(C (E)
Safety Hazard Factors:  
  Reactivity:  0
  Flammability:  2
  Ignitability:  N

Above data are either measured (M) or estimated (E)

Mineral Spirits (Light Hydrotreated)
CAS# 64742-47-8

Chemical Properties and Information

Synonyms:  many trade names by companies Molecular formula:  C H  (paraffin) and C H
including Amsco, Apco, Epesol, Exxon, Phillips,    (cycloparaffin)
Shell, etc., most of which include "mineral spirits" Structure:  Typical structures include normal
in the name paraffins,
Molecular weight:  86 for n-hexane; 112 for    CH (CH ) CH , branched paraffins, and
  ethycyclohexane, for example cycloparaffins
Melting Point:  -60(C (E) Boiling Point:  140-180(C (M)
Water Solubility:  0.001 g/L (E) Density:  0.78 g/mL (M)
Vapor Pressure:  0.5-1 mm Hg (E) (25(C) Flash Point: <43(C (M)
Log K :  3.90 (M) Physical State:  Liquid10 ow

Log K :  2.17 (E) Safety Hazard Factors:  10 oc

Log BCF:  2.73 (E)   Reactivity:  010

Henry's Law:  1.71 atm-m /mole (E)   Flammability:  23

POTW Overall Removal Rate (%):  >99 (E)   Ignitability:  Y
Chemistry of Use:  Solvent  

n 2n+2   n 2n

3 2 n 3

Above data are either measured (M) or estimated (E)
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Naphtha (Petroleum), Hydrotreated Heavy
CAS# 64742-48-9

Chemical Properties and Information

Synonyms:  aliphatic petroleum distillate C -C ; C H  (paraffin) and C H  (cycloparaffin)9 11

naphthol spirits (aliphatic); hydrated lightstream Structure:  No definite structure.  Mixture of
cracked naphtha residuum (petroleum)   normal-, branched-, and cyclo-paraffins
Molecular weight:  86 for n-hexane; 112 for Boiling Point:  66-230(C (M)
  ethylcyclohexane, for example Density:  0.8 g/ml (E)
Melting Point:  -80(C (E) Flash Point: 60(C (M)
Water Solubility:  0.001 g/L (E) Safety Hazard Factors:  
Vapor Pressure:  1 mm Hg at 25(C (E)   Reactivity:  0
Log K :  4.27 (E)   Flammability:  410 ow

Log K :  2.70 (E)   Ignitability:  Y10 oc

Log BCF:  3.01 (E)   Corrosivity:  N10

Henry's Law:  3.01 atm-m /mol (E)3

POTW Overall Removal Rate (%):  99-100 (E)
Chemistry of Use:  Solvent

n 2n+2   n 2n

Above data are either measured (M) or estimated (E)

Nerol
CAS# 106-25-2

Chemical Properties and Information

Synonyms:  2,6-octadiene-1-ol, 3,7-dimethyl-, C H O
Molecular weight:  154.24 Structure:  
Melting Point:  <-15.4(C (M)
Water Solubility:  Insoluble (E)
Vapor Pressure:  0.06 mm Hg (M)
Log K :  3.47 (E)10 ow

Log K :  1.85 (E)10 oc

Log BCF:  2.41 (E)10

Henry's Law:  5.89X10  atm-m /mole (E)-5 3

POTW Overall Removal Rate (%):  94-99 (E) Boiling Point:  224-225(C (M)
Chemistry of Use:  Solvent Density:  0.8756 g/cm  (M)

10 18

3

Flash Point: 77(C (M)
Safety Hazard Factors:  Not available
  

Above data are either measured (M) or estimated (E)
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N-Methylpyrrolidone
CAS# 872-50-4

Chemical Properties and Information

Synonyms:  N-methylpyrrolidone [1-methyl-2- C H NO
pyrrolidone; 1-methylazacyclopenta-2-one; N- Structure:  
methyl-�-butyrolactam]; NMP
Molecular weight:  99.13
Melting Point:  <-17 to -23(C (M) Boiling Point: 
Water Solubility:  Miscible (M) 202(C (M)
Vapor Pressure:  0.334 mm Hg (E) (25(C) Density:  1.03 g/mL (M)
Log K :  -0.38 (M) Flash Point:  96(C (M)10 ow

Log K :  1.32 (E) Safety Hazard Factors:  10 oc

Log BCF:  -0.31 (E)   Reactivity:  110

Henry's Law:  3.16X10  atm-m /mole (E)   Flammability:  3-8 3

POTW Overall Removal Rate (%):  97 (E)   Ignitability:  Y
Chemistry of Use:  Solvent

5 9

Above data are either measured (M) or estimated (E)

Oxirane, Methyl-, Polymer with Oxirane, Monodecyl Ether
CAS# 37251-67-5

Chemical Properties and Information

Synonyms:  ethoxylated propoxylated decyl Molecular formula varies
alcohol Structure:  
Molecular weight:  Varies
Melting Point:  <-50(C (E)
Water Solubility:  Dispersible (n=3 to 10) (E)
             Miscible (n>10) (E)
Vapor Pressure:  <10  mm Hg (E) Boiling Point:  Decomposes (E)-4

Log K :  3.26 (E) Density:  <1 g/cm  (E)10 ow

Log K :  6.67 (E) Flash Point: Not available10 oc

Log BCF:  2.25 (E) Safety Hazard Factors:  Not available10

Henry's Law:  <1.00X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  1-95 (E)
Chemistry of Use:  Dispersant

3

Above data are either measured (M) or estimated (E)
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2-Pinanol
CAS# 473-54-1

Chemical Properties and Information

Synonyms:  bicyclo[3.1.1]heptan-2-ol, 2,6,6- C H O
trimethyl- Structure:  
Molecular weight:  154.24
Melting Point:  60 - 80(C (M)
Water Solubility:  <0.1 g/L (E)
Vapor Pressure:  1.9x10  mm Hg (E)-2

Log K :  2.85 (E)10 ow

Log K :  1.73 (E)10 oc

Log BCF:  1.94 (E) Boiling Point:  220(C (M)10

Henry's Law:  1.90X10  atm-m /mole (E) Density:  1.01 g/cm  (E)-6 3

POTW Overall Removal Rate (%):  88-98 (E) Flash Point: 65(C (E)
Chemistry of Use:  Solvent Safety Hazard Factors:

10 18

3

  Ignitability:  N

Above data are either measured (M) or estimated (E)

Plinols
CAS# 72402-00-7

Chemical Properties and Information

Synonyms:  cyclopentanol, 1,2-dimethyl-3- C H O
  (1-methylethenyl)- Structure:  
Molecular weight:  154.24
Melting Point:  93(C (M)
Water Solubility:  Very slightly soluble (E)
Vapor Pressure:  <0.01 mm Hg (E)
Log K :  3.34 (E)10 ow

Log K :  1.74 (E)10 oc

Log BCF:  2.31 (E) Boiling Point:  220(C (E)10

Henry's Law:  1.34X10  atm-m /mole (E) Density:  0.92 g/cm  (E)-5 3

POTW Overall Removal Rate (%):  11-99 (E) Flash Point: Not available
Chemistry of Use:  Solvent Safety Hazard Factors:  Not available

10 18

3

Above data are either measured (M) or estimated (E)
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Polyethoxylated Isodecyloxypropylamine
CAS# 68478-95-5

Chemical Properties and Information

Synonyms:  poly(oxy-1,2-ethanediyl), �,�´- Molecular formula varies
(iminodi-2,1 Structure:  
  ethanediyl) bis[7-hydroxy]-, N-[3-(branched
  decyloxy)propyl] derivatives
Molecular weight:  >400
Melting Point:  Not available
Water Solubility:  Dispersible or soluble
  (depending on degree of ethoxylation) (E)
Vapor Pressure:  <10  mm Hg (E) Boiling Point:  Decomposes (E)-6

Log K :  0.92 (E) Density:  Not available10 ow

Log K :  -1.43 (E) Flash Point: Not available10 oc

Log BCF:  0.47 (E) Safety Hazard Factors:  Not available10

Henry's Law:  <1.00X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  85-97 (E)
Chemistry of Use:  Dispersant

Above data are either measured (M) or estimated (E)

Poly (Oxy-1,2-Ethanediyl), �-Hexyl-7-Hydroxy-
CAS# 31726-34-8

Chemical Properties and Information

Synonyms:  ethoxylated hexyl alcohol C H O (n>3)
Molecular weight:  >278 Structure:  C H O(CH CH O) H  (n>3)
Melting Point:  -10(C (E) Boiling Point:  >270(C (E)
Water Solubility: Dispersible (n=3 to 10), Density:  >0.95 g/cm  (E)
  Miscible (n>10) (E) Flash Point: >150(C (E)
Vapor Pressure:  <0.005 mm Hg (E) Safety Hazard Factors:  
Log K :  0.73 (E)   Ignitability:  N10 ow

Log K :  1.58 (E)10 oc

Log BCF:  0.32 (E)10

Henry's Law:  <1.00X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  83-97 (E)
Chemistry of Use:  Dispersant

2n+6 4n+14 n+1

6 13 2 2 n

3

Above data are either measured (M) or estimated (E)
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Propanoic Acid, 3-Ethoxy-, Ethyl Ester
CAS# 763-69-9

Chemical Properties and Information

Synonyms:  ethyl-3-ethoxy propionate; ethyl-�- C H O
ethoxy Structure:  CH CH OOCCH CH OCH CH
  propionate Boiling Point:  170(C (M)
Molecular weight:  146.1 Density:  0.9496 g/cm  (M)
Melting Point:  -100(C (M) Flash Point: 82(C (open cup) (M)
Water Solubility:  Slightly soluble (1 g/L) (E) Safety Hazard Factors:  Not available
Vapor Pressure:  0.9 mm Hg (at 20(C) (M)   
Log K :  1.08 (E)10 ow

Log K :  0.61 (E)10 oc

Log BCF:  0.59 (E)10

Henry's Law:  4.77X10  atm-m /mole (E)-7 3

POTW Overall Removal Rate (%):  84-97 (E)
Chemistry of Use:  Solvent

7 14 3

3 2 2 2 2 3

3

Above data are either measured (M) or estimated (E)

Propylene Glycol
CAS# 57-55-6

Chemical Properties and Information

Synonyms:  1,2-propanediol; methyl glycol; 1,2- C H O
  dihydroxypropane; methylethylene glycol; Structure:  HOCH(CH )CH OH
trimethyl glycol Boiling Point:  187.3(C (M)
Molecular weight:  76.10 Density:  1.038 g/mL (M)
Melting Point:  -60(C (M) Flash Point:  101(C (M)
Water Solubility:  Miscible Safety Hazard Factors:  
Vapor Pressure:  0.2 mm Hg at 20(C (M)   Reactivity:  0
Log K :  -0.92 (M)   Flammability:  110 ow

Log K :  0.00 (E)   Ignitability:  N10 oc

Log BCF:  -0.82 (E)10

Henry's Law:  1.74x10 atm-m /mole (E)-7 3

POTW Overall Removal Rate (%):  97 (E)
Chemistry of Use:  Solvent

3 8 2

3 2

Above data are either measured (M) or estimated (E)
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Propylene Glycol Monobutyl Ether
CAS# 5131-66-8

Chemical Properties and Information

Synonyms:  2-propanol, 1-butoxy- C H O
Molecular weight:  132 Structure:  C H OCH CH(CH )OH
Melting Point:  -100(C (M) Boiling Point:  170(C (M)
Water Solubility:  64 g/L (M) Density:  0.89 g/cm  (E)
Vapor Pressure:  <0.98 mm Hg at 20(C (M) Flash Point: 59 (closed cup) (M)
Log K :  0.98 (E) Safety Hazard Factors:  10 ow

Log K :  0.11 (E)   Ignitability:  Y10 oc

Log BCF:  0.52 (E)  10

Henry's Law:  4.88X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  83-97 (E)
Chemistry of Use:  Solvent

7 16 2

4 9 2 3

3

Above data are either measured (M) or estimated (E)

Sodium bis(Ethylhexyl) Sulfosuccinate
CAS# 577-11-7

Chemical Properties and Information

Synonyms:  butanedioic acid, sulfo-, 1,4-bis(2- C H NaO S
ethylhexyl) ester, sodium salt; sodium Structure:  
sulfosuccinate; Docusate sodium
Molecular weight:  444.37
Melting Point:  Not available
Water Solubility:  15 g/L (at 25(C) (M)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  6.10 (E) Boiling Point:  Not available10 ow

Log K :  5.02 (E) Density:  Not available10 oc

Log BCF:  4.40 (E) Flash Point: Not available10

Henry's Law:  <1.00X10  atm-m /mole (E) Safety Hazard Factors: Not available-8 3

POTW Overall Removal Rate (%):  nearly 100 (E)
Chemistry of Use:  Surfactant

20 37 7

Above data are either measured (M) or estimated (E)
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Sodium Hydroxide
CAS# 1310-73-2

Chemical Properties and Information

Synonyms:  caustic soda; lye; sodium hydrate; NaOH
soda lye Structure:  NaOH
Molecular weight:  39.9 Boiling Point:  1390(C (M)
Melting Point:  323(C (M) Density:  2.13  g/mL (M)
Water Solubility:  1,180 g/L (E) Flash Point: Not applicable
Vapor Pressure:  Negligible (E); 1 mm Hg (M) Physical State:  Deliquescent orthorhombic white
(739(C) powder
Log K :  Not available Safety Hazard Factors:  10 ow

Log K :  Not available   Reactivity:  110 oc

Log BCF:  Not available   Flammability:  010

Henry's Law:  Not available   Ignitability:  N
POTW Overall Removal Rate (%):  Not available   Corrosivity:  Y
Chemistry of Use:  Caustic

Above data are either measured (M) or estimated (E)

Sodium Xylene Sulfonate
CAS# 1300-72-7

Chemical Properties and Information

Synonyms:  benzenesulfonic acid, dimethyl-, C H NaSO
sodium salt Structure:  
Molecular weight:  208.09
Melting Point:  Not available
Water Solubility:  Very soluble (E)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  Not available10 ow

Log K :  Not available10 oc

Log BCF:  Not available Boiling Point:  Not available10

Henry's Law:  Not available Density:  Not available
POTW Overall Removal Rate (%):  83-97 (E) Flash Point: Not available
Chemistry of Use:  Hydrotrope Safety Hazard Factors:  Not available

8 9 3

Above data are either measured (M) or estimated (E)
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Solvent Naphtha (Petroleum), Heavy Aromatic
CAS# 64742-94-5

Chemical Properties and Information

Synonyms:  Aromatic 150; Comsolv 150 C H  for naphthalene
Molecular weight:  128 for naphthalene Structure:  Consist chiefly of aromatic
Melting Point:  -80(C (E) hydrocarbons,  including small fused-ring
Water Solubility:  0.03 g/L (M) for naphthalene compounds such as naphthalene
Vapor Pressure:  0.5 mm Hg (E) (25(C) Boiling Point:  150-290(C (E)
Log K :  4.45 (M) Density:  0.87 g/mL (E)10 ow

Log K :  4.31 (E) Flash Point:  38(C (E)10 oc

Log BCF:  3.15 (E) Physical State:  Liquid10

Henry's Law:  2.56X10  atm-m /mole (E) Safety Hazard Factors:  -5 3

POTW Overall Removal Rate (%):  96 (E)   Reactivity:  0
Chemistry of Use:  Solvent   Flammability: 2 

10 8

  Ignitability:  Y
  Corrosivity:  N

Above data are either measured (M) or estimated (E)

Solvent Naphtha (Petroleum), Light Aliphatic
CAS# 64742-89-8

Chemical Properties and Information

Synonyms:  VM&P #66; lacolene; rubber solvent; Molecular Formula:  C H  (paraffin) and C H
petroleum ether; naphtha; varnish makers' and (cycloparaffin)
painters' solvent; VM&P Naphtha Structure:  Typical structures include normal
Molecular weight:  86 for n-hexane; 112 for paraffins, CH (CH ) CH , branched paraffins, and
ethycyclohexane, for example cycloparaffins
Melting Point:  <-80(C (M) Boiling Point:  35-160(C (M)
Water Solubility:  0.001 g/L (E) Density:  0.7 g/mL (E)
Vapor Pressure:  20 mm Hg (E) (25(C) Flash Point: 0(C (E)
Log K :  3.44 (M) Physical State:  Liquid10 ow

Log K :  2.22 (E) Safety Hazard Factors:  10 oc

Log BCF:  2.18 (E)   Reactivity:  010

Henry's Law:  2.55X10  atm-m /mole (E)   Flammability:  3-1 3

POTW Overall Removal Rate (%):  >94 (E)   Ignitability:  Y
Chemistry of Use:  Solvent   Corrosivity:  N

n 2n+2   n 2n

3 2 n 3

Above data are either measured (M) or estimated (E)
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Solvent Naphtha (Petroleum), Light Aromatic
CAS# 64742-95-6

Chemical Properties and Information

Synonyms:  Comsolv 100 C H  for naphthalene
Molecular weight:  128 for naphthalene Structure:  Consist chiefly of aromatic
Melting Point:  -80(C (E) hydrocarbons,  including small fused-ring
Water Solubility:  0.03 g/L (M) for naphthalene compounds such as naphthalene
Vapor Pressure:  0.5 mm Hg (E) (25(C) Boiling Point:  135-210(C (E)
Log K :  3.30 (M) Density:  0.87 g/mL (E)10 ow

Log K :  3.26 (E) Flash Point:  38(C (E)10 oc

Log BCF:  2.28 (E) Physical State:  Liquid10

Henry's Law:  3.70X10  atm-m /mole (E) Safety Hazard Factors:  -4 3

POTW Overall Removal Rate (%):  >92 (E)   Reactivity:  0
Chemistry of Use:  Solvent   Flammability:  2

10 8

  Ignitability:  Y
  Corrosivity:  N

Above data are either measured (M) or estimated (E)

Solvent Naphtha (Petroleum), Medium Aliphatic
CAS# 64742-88-7

Chemical Properties and Information

Synonyms:  Solvent 140 C H  (paraffin) and C H  (cycloparaffin)
Molecular weight:  86 for n-hexane; 112 for Structure:  No definite structure.  Mixture of
  ethycyclohexane, for example   normal-, branched-, and cyclo-paraffins.
Melting Point:  -60(C (M) Boiling Point:  176-210(C (M)
Water Solubility:  0.001 g/L (E) Density:  0.787 g/mL (M)
Vapor Pressure:  1 mm Hg at 25(C (E) Flash Point:  60(C (M)
Log K :  5.64 (M) Safety Hazard Factors:  10 ow

Log K :  3.77 (E)   Reactivity:  010 oc

Log BCF:  4.51 (E)   Flammability:  210

Henry's Law:  9.35 atm-m /mol (E)   Ignitability:  Y3

POTW Overall Removal Rate (%):  99.98-100 (E)   Corrosivity:  N
Chemistry of Use:  Solvent

n 2n+2   n 2n

Above data are either measured (M) or estimated (E)
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Sorbitan, Mono-9-Octadecenoate,
CAS# 1338-43-8

Chemical Properties and Information

Synonyms:  sorbitan mono-oleate, (crillet 4) C H O
Molecular weight:  428.44 Structure:  
Melting Point:  <20(C (E)
Water Solubility:  Dispersible (M)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  5.89 (E)10 ow

Log K :  2.75 (E)10 oc

Log BCF:  4.24 (E)10

Henry's Law:  <1.00X10  atm-m /mol (E) Boiling Point:  Not available-8 3

POTW Overall Removal Rate (%):  99.98-100 (E) Density:  1.0 g/cm  (E)
Chemistry of Use:  Dispersant Flash Point: Not available

24 44 6

3

Safety Hazard Factors:  Not available

Above data are either measured (M) or estimated (E)

Sorbitan, Monododecanoate, Poly(Oxy-1,2-Ethanediyl)
Derivatives
CAS# 9005-64-5

Chemical Properties and Information

Synonyms:  polysorbate - 20; polyoxy ethylene C H O
(20) sorbitan monolaurate; Tween 20; Laurate of Structure:  
polyoxyethylenic sorbitan
Molecular weight:  1,180 
Melting Point:  Not available
Water Solubility:  Completely soluble (M); 1000
g/L (E) Boiling Point:  Not available
Vapor Pressure:  <10  mm Hg (E) Density:  1.1 g/cm  (M)-6

Log K :  Not available Flash Point: 148(C (closed cup) (M)10 ow

Log K :  Not available Safety Hazard Factors:  10 oc

Log BCF:  Not available   Ignitability:  N10

Henry's Law:  Not available
POTW Overall Removal Rate (%):  83-97 (E)
Chemistry of Use:  Dispersant

54 114 26

3

Above data are either measured (M) or estimated (E)



CHAPTER 2:  DATA COLLECTION

2-34

Sorbitan, Monolaurate
CAS# 5959-89-7

Chemical Properties and Information

Synonyms:  D-glucitol; 1,4-anhydro-, 6- C H O
dodecanoate Structure:  
Molecular weight:  358.34
Melting Point:  <20(C (E)
Water Solubility:  Insoluble (M)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  3.15 (E)10 ow

Log K :  1.16 (E)10 oc

Log BCF:  2.17 (E) Boiling Point:  393(C (M)10

Henry's Law:  <1.00X10  atm-m /mole (E) Density:  1.0 g/cm  (E)-8 3

POTW Overall Removal Rate (%):  90-98 (E) Flash Point: Not available
Chemistry of Use:  Dispersant Safety Hazard Factors:  Not available

18 34 6

3

  

Above data are either measured (M) or estimated (E)

Sorbitan, Tri-9-Octadecenoate, Poly(Oxy-1,2-Ethanediyl)
Derivatives
CAS# 9005-70-3

Chemical Properties and Information

Synonyms:  sorbitan tri-oleate (crillet 45) C H O  (n=20)
Molecular weight:  1,836 (n=20) Structure:  
Melting Point:  Not available
Water Solubility:  Completely soluble (E)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  Not available10 ow

Log K :  Not available10 oc

Log BCF:  Not available10

Henry's Law:  Not available
POTW Overall Removal Rate (%):  99.98-100 (E)
Chemistry of Use:  Dispersant Boiling Point:  Not available

100 188 28

Density:  1.1 g/cm  (E)3

Flash Point: 160(C (E)
Safety Hazard Factors:  
  Ignitability:  N
  

Above data are either measured (M) or estimated (E)
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Soybean Oil, Methyl Ester
CAS# 67784-80-9

Chemical Properties and Information

Synonyms:  soybean based methyl esters C H O and C H O
Molecular weight:  295 Structure:  RCOOCH  (R = C H  or C H )
Melting Point:  -30(C (E) Boiling Point:  Decomposes (E)
Water Solubility:  Insoluble (E) Density:  0.883 g/cm  (E)
Vapor Pressure:  0.01 mm Hg (E) Flash Point: 160-180(C (E)
Log K :  7.80 (E) Safety Hazard Factors:  10 ow

Log K :  4.79 (E)   Reactivity:  010 oc

Log BCF:  5.70 (E)   Flammability:  110

Henry's Law:  2.03X10  atm-m /mol (E)   Ignitability:  N-3 3

POTW Overall Removal Rate (%):  94-100 (E)   
Chemistry of Use:  Solvent

19 36 2  19 34 2

3   17 33  17 31

3

Above data are either measured (M) or estimated (E)

Soybean Oil, Polymerized, Oxidized
CAS# 68152-81-8

Chemical Properties and Information

Synonyms:  oxidized soybean oil Molecular formula varies
Molecular weight:  Varies Structure:  No definite structure
Melting Point:  Not available Boiling Point:  Decomposes (E)
Water Solubility:  Insoluble (E) Density:  Not available
Vapor Pressure:  <10  mm Hg (E) Flash Point: Not available-5

Log K :  15.33 (E) Safety Hazard Factors:  10 ow

Log K :  13.73 (E)   Reactivity:  010 oc

Log BCF:  11.42 (E)   Flammability:  110

Henry's Law:  1.00X10  atm-m /mole (E)   Ignitability:  N-8 3

POTW Overall Removal Rate (%):  99.98-100 (E)
Chemistry of Use:  

Above data are either measured (M) or estimated (E)
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Stoddard Solvent
CAS# 8052-41-3

Chemical Properties and Information

Synonyms:  Rule 66 mineral spirits; quick-dry C H  (paraffins), C H  (cycloparaffins)
mineral spirits; 140 solvent; VM&P naphtha; dry Structure:  No definite structure.  Mixture of
cleaners' solvent.   normal-, branched-, and cyclo-paraffins
Molecular weight:  86 for n-hexane; 112 for Boiling Point:  157-196(C (M)
  ethylcyclohexane, for example Density:  0.787 (M)
Melting Point:  -70(C (M) Flash Point: 60(C (M)
Water Solubility:  Insoluble (M) Safety Hazard Factors:  
Vapor Pressure:  1 mm Hg at 25(C (E)   Reactivity:  0
Log K :  5.25 (E)   Flammability:  210 ow

Log K :  3.24 (E)   Ignitability:  Y10 oc

Log BCF:  3.58 (E)10

Henry's Law:  5.3 atm-m /mole (E)3

POTW Overall Removal Rate (%):  � 100 (E)
Chemistry of Use:  Solvent

n 2n+2  n 2n

Above data are either measured (M) or estimated (E)

Tall Oil, Special
CAS# 68937-81-5

Chemical Properties and Information

Synonyms:  fatty acids, C  and C -unsatd., C H O  and C H O18  18

methyl esters,  methyl stearate, methyl oleate Structure:  CH (CH ) COOCH
Molecular weight:  296-298   and CH (CH ) CH=CH(CH ) COOCH
Melting Point:  36-39(C (E) Boiling Point:  325(C (E)
Water Solubility:  Insoluble (M) (<0.1 g/L) (E) Density:  0.88 g/cm  (E)
Vapor Pressure:  <10  mm Hg (E) Flash Point: 200(C (E)-3

Log K :  7.74 (E) Safety Hazard Factors:  10 ow

Log K :  4.53 (E)   Ignitability:  N10 oc

Log BCF:  5.65 (E)10

Henry's Law:  2.00X10  atm-m /mole (E)-2 3

POTW Overall Removal Rate (%):  nearly 100 (E)
Chemistry of Use:  Solvent

19 36 2  19 38 2

3 2 16 3

3 2 7 2 7 3

3

Above data are either measured (M) or estimated (E)
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�-Terpineol
CAS# 98-55-5

Chemical Properties and Information

Synonyms:  3-cyclohexene-1-methanol, �,�,4- C H O
trimethyl-; Structure:  
  p-menth-1-en-8-ol
Molecular weight:  154.24
Melting Point:  2(C (M)
Water Solubility:  Slightly soluble (M)
Vapor Pressure:  0.12 mm Hg (M)
Log K :  3.33 (E)10 ow

Log K :  1.76 (E) Boiling Point:  214-224(C (M)10 oc

Log BCF:  2.30 (E) Density:  0.9338 g/cm  (M)10

Henry's Law:  3.15X10  atm-m /mol (E) Flash Point: 90(C (M)-6 3

POTW Overall Removal Rate (%):  86-98 (E) Safety Hazard Factors:  
Chemistry of Use:  Solvent   Reactivity:  0

10 18

3

  Flammability:  2
  Ignitability:  N

Above data are either measured (M) or estimated (E)

Terpinolene
CAS# 586-62-9

Chemical Properties and Information

Synonyms:  cyclohexene, 1-methyl-4-(1- C H
methylethylidene)-; p-mentha-1,4(8)-diene Structure:  
Molecular weight:  136.16
Melting Point:  Not available
Water Solubility:  Insoluble (M)
Vapor Pressure:  0.49 mm Hg (M)
Log K :  4.88 (E)10 ow

Log K :  3.12 (E)10 oc

Log BCF:  3.48 (E) Boiling Point:  183-185(C (M)10

Henry's Law:  6.00X10  atm-m /mol (E) Density:  0.864 g/cm  (M)-2 3

POTW Overall Removal Rate (%):  90.06-99.95 Flash Point: 37.2(C (closed cup) (M)
(E) Safety Hazard Factors: 
Chemistry of Use:  Solvent   Ignitability:  Y

10 16

3

  Corrosivity:  N

Above data are either measured (M) or estimated (E)
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Tetrapotassium Pyrophosphate
CAS# 7320-34-5

Chemical Properties and Information

Synonyms:  diphosphoric acid, tetrapotassium K O P
salt; TKPP Structure:  
Molecular weight:  330.34
Melting Point:  1090(C (M)
Water Solubility:  1,870 g/L (M)
Vapor Pressure:  <10  mm Hg (E)-6

Log K :  Not available10 ow

Log K :  Not available10 oc

Log BCF:  Not available Boiling Point:  Decomposes (E)10

Henry's Law:  Not available Density:  2.33 g/cm  (M)
POTW Overall Removal Rate (%):  0-25 (E) Flash Point: Not available
Chemistry of Use:  Sequestering agent Safety Hazard Factors:  Not available

4 7 2

3

Above data are either measured (M) or estimated (E)

Xylene
CAS# 1330-20-7

Chemical Properties and Information

Synonyms:  dimethylbenzene; methyltoluene; C H
xylol Structure:   
Molecular weight:  106.2
Vapor Pressure:  10 mm Hg (E) (25(C)
Water Solubility:  0.1 g/L (E)
Melting Point: o:  -25(C (M)

m:  -48(C (M)
p:  13(C (M)

Log K :  3.15 (M)10 ow

Log K :  -0.69 (E)10 oc

Log BCF:  2.16 (E)10

Henry's Law:  1.81X10  atm-m /mole (E)-8 3

POTW Overall Removal Rate (%):  94 (E)
Chemistry of Use:  Solvent

8 10

Boiling Point:  137-140(C (M)
Density:  0.864  g/mL (M)
Flash Point: o:  17(C (M)

m:  29(C (M)
p:  27(C (M)

Physical State:  Colorless liquid
Safety Hazard Factors:  
  Reactivity:  0
  Flammability:  3
  Ignitability:  Y
  Corrosivity:  N

Above data are either measured (M) or estimated (E)
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WR�UHSURGXFH
UHVS� �UHVSLUDWRU\�HIIHFWV
/' � �WKH�GRVH��XVXDOO\�IURP�D�VLQJOH�GRVLQJ�RU�VKRUW�WHUP�H[SRVXUH��OHWKDO�WR�����RI�D�WHVW��

SRSXODWLRQ

7KH��5I'�5I&��LV�WKH�(3$�5HIHUHQFH�'RVH��5I'��RU�5HIHUHQFH�&RQFHQWUDWLRQ��5I&����7KH�5I'
LV� DQ� HVWLPDWH� RI� D� GDLO\� H[SRVXUH� WR� WKH� KXPDQ� SRSXODWLRQ� WKDW� LV� OLNHO\� WR� EH� ZLWKRXW� DQ
DSSUHFLDEOH�ULVN�RI�GHOHWHULRXV�QRQFDQFHU�HIIHFWV�GXULQJ�D�OLIHWLPH���7KH�5I'�LV�XVXDOO\�H[SUHVVHG
DV�DQ�RUDO�GRVH�LQ�PJ�NJ�GD\���7KH�5I&�LV�DQ�DQDORJRXV�YDOXH�IRU�FRQWLQXRXV�LQKDODWLRQ�H[SRVXUH�
XVXDOO\�H[SUHVVHG� LQ�PJ�P ���7KH�5I'�5I&�YDOXHV� OLVWHG� LQ�7DEOH�����DUH�XVHG� LQ�WKH�+D]DUG�

4XRWLHQW�FDOFXODWLRQV�VKRZQ�LQ�6HFWLRQ�����
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7KH��12$(/�/2$(/��LV�WKH�QR�REVHUYHG�DGYHUVH�HIIHFW�OHYHO�RU�WKH�ORZHVW�REVHUYHG�DGYHUVH�
HIIHFW�OHYHO��UHVSHFWLYHO\���7KH�12$(/�LV�DQ�H[SRVXUH�OHYHO�DW�ZKLFK�WKHUH�DUH�QR�VWDWLVWLFDOO\�RU
ELRORJLFDOO\�VLJQLILFDQW� LQFUHDVHV� LQ�WKH� IUHTXHQF\�RU�VHYHULW\�RI�DGYHUVH�HIIHFWV� LQ�WKH�H[SRVHG
SRSXODWLRQ���7KH�/2$(/�LV�WKH�ORZHVW�H[SRVXUH�OHYHO�DW�ZKLFK�DGYHUVH�HIIHFWV�KDYH�EHHQ�VKRZQ�WR
RFFXU�� � 7KH� 12$(/�/2$(/� YDOXHV� OLVWHG� LQ� 7DEOH� ���� DUH� XVHG� LQ� WKH� 0DUJLQ� RI� ([SRVXUH
FDOFXODWLRQV�VKRZQ�LQ�6HFWLRQ�����
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Table 2-4.  Human Health Hazard Summary

Chemical Name Ref
No.*

CAS No.      Worker
Exposure

Toxicity
Endpoint

RfD/RfC       NOAEL (N) or
LOAEL (L)

Comment

Alcohols, C -C ,12 15

ethoxylated
33 68131-39-5 dermal

inhalation neuro, g.i. toxic effects based on acute or
subacute (no. of doses not
specified) oral study; the
surfactant activity of this chemical
will result in lung and eye irritation

Benzene, 1, 2, 4-trimethyl- 21 95-63-6 dermal L - 5.71 mg/kg/day
(urinary tract and
enzyme effects)a

Included in TSCA Section 4
testing of C -hydrocarbons; 8(e)9

data available

inhalation neuro,
chronb

L - 20 mg/m  (urinary3

tract and enzyme
effects)

Benzenesulfonic acid,
dodecyl-

21 27176-87-0 dermal

inhalation oral LD - 650 mg/kg50  
c

Benzenesulfonic acid,
dodecyl-, compounds with
2-aminoethanol

31 26836-07-7 dermal g.i. N - 5 mg/kg/day
(dermal)

data from dodecylbenzenesulfonic
acid, triethanolamine salt studies

inhalation

Benzenesulfonic acid,
dodecyl- compounds with 2-
propanamine

32 26264-05-1 dermal SAT reportk; the surfactant activity
of this chemical will result in lung
irritationinhalation

Benzenesulfonic acid,
(tetrapropenyl)-, compounds
with 2-propanamime

32 157966-96-6 dermal neuro
(amine

salt)

SAT report; the surfactant activity
of the chemical will result in lung
irritationinhalation

Benzenesulfonic acid, C -10

C  -alkyl derivatives,16

compounds with 2-
propanamine

32 68584-24-7 dermal sensitizer SAT report; the surfactant activity
of the chemical will result in lung
irritation

inhalation
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Chemical Name Ref
No.*

CAS No.      Worker
Exposure

Toxicity
Endpoint

RfD/RfC      NOAEL (N) or
LOAEL (L)

Comment

Butyrolactone 21 96-48-0 dermal L - 500 mg/kg/dayd

(fetotoxicity)

inhalation dev, repro,
resp

L - 500 mg/kg/dayd

(fetotoxicity)
toxic effects based on oral studies

Cumene 29 98-82-8 dermal chron, g.i. 0.4 mg/kg/day
(chron)d

toxic effects based on acute or
subacute study (no. of doses not
specified)  

inhalation dev, repro,
neuro,

chron, resp

1.4 mg/m3

(chron)d
TSCA §4, SIDS data available

Diethanolamine 17 111-42-2 dermal repro,
neuro,

chron, g.i.,
hema

L - 32 mg/kg/day
(chron, hema)

inhalation repro,
neuro,
chron,
hema 

L - 14 mg/kg/day
(chron, hema,

decreased body
weight gain)d

toxic effects based on oral studies;
TSCA §4 review, SIDS dossier
available

Diethylene glycol monobutyl
ether

27
28

112-34-5 dermal hema N - 191 mg/kg/day TSCA §4, SIDS reviews available

inhalation dev, repro,
chron,
hema

N - 14 ppm no effects observed

Dimethyl adipate 4 627-93-0 dermal L - 5.71 mg/kg/day
(resp)a

TSCA §4 review available

inhalation resp L - 20 mg/m   (resp)3 toxic effects based on study using
mixture of dibasic esters

Dimethyl glutarate 4 1119-40-0 dermal L - 5.71 mg/kg/day
(resp)a

TSCA §4 review available

inhalation resp L - 20 mg/m   (resp)3 toxic effects based on study using
mixture of dibasic esters
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Chemical Name  Ref
No.*

CAS No.  Worker
Exposure

Toxicity
Endpoint

RfD/RfC NOAEL (N) or
LOAEL (L)

Comment

Dimethyl succinate 4 106-65-0 dermal L - 5.71 mg/kg/day
(resp)a

TSCA §4 review available

inhalation resp L - 20 mg/m   (resp)3 toxic effects based on study using
mixture of dibasic esters

Dipropylene glycol
monobutyl ether

21 29911-28-2 dermal neuro dermal LD50  - 5860 µL/kgc

inhalation oral LD  - 1620 µg/kg50
c

Dipropylene glycol methyl
ether

9
30

34590-94-8 dermal N - (5 mL/kg) 4750
mg/kg/day

TSCA §4 dermal testing planned

inhalation  neuro,
chron, resp

L - (200 ppm) 1213
mg/m3 (increased

kidney weight)e

Distillates (petroleum),
hydrotreated middle

22 64742-46-7 dermal equivocal skin tumor response in
mice through dermal exposure,
positive Ames assay in multiple
strains, with and without activation. 
No increased frequency of
micronuclei in mouse bone marrow
cells

inhalation

Ethoxylated nonylphenol 13
25

9016-45-9  
26027-38-3 
68412-54-4

dermal chron,
resp, g.i.

N - 500 mg/kg/day
(dev/repro)

possible endocrine 
disrupter

inhalation dev, chron N- 30 mg/kg/dayd

Ethylenediaminetetraacetic
acid, tetrasodium salt

32 64-02-8 dermal SAT report - low to moderate
concern; poor skin absorptioninhalation

Fatty acids,
methyl estersl

32 68002-82-4
67762-38-3
61790-69-0

dermal SAT report; the surfactant activity
of this chemical will result in eye
and lung irritation

inhalation

Hydrocarbons, terpene
processing by-products

32 68956-56-9 dermal SAT report - low concern

inhalation
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Chemical Name  Ref
No.*

CAS No.  Worker
Exposure

Toxicity
Endpoint

RfD/RfC NOAEL (N) or
LOAEL (L)

Comment

d-Limonene 16 5989-27-5 dermal N - 250 mg/kg/day
(increased

hepatocyte nuclei
and cytomegaly in

male mice)  d

inhalation dev, repro,
neuro,
chron,
hema

N - 250 mg/kg/day
(increased

hepatocyte nuclei
and cytomegaly in

male mice)  d

Linalool 18 78-70-6 dermal L - 500 mg/kg/day
(increased liver

weight)d

inhalation neuro,
chron 

L - 500 mg/kg/day
(increased liver

weight)d

toxic effects based on oral study

Mineral Spirits (light
hydrotreated)

7
20

64742-47-8 dermal dermal LD  >5000mg/kg  (rabbits)50
c

limited evidence for
carcinogenicity (IARC);
appearance of papillomas at 50
mg for 80 weeks, no control data

inhalation oral LD  - 8532 mg/kg50
c

N-Methylpyrrolidone 1
10

872-50-4 dermal dev, repro N - 237 mg/kg/day
(dev, repro)

TSCA §4 review available

inhalation chron,
resp, hema

N - (10 ppm) 40.5
mg/m (chron)3e 

Naphtha (petroleum),
hydrotreated heavy

32 64742-48-9 dermal SAT report - low moderate
concern

inhalation resp, neuro SAT report - low moderate
concern; lung irritation
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Chemical Name  Ref
No.*

CAS No.  Worker
Exposure

Toxicity
Endpoint

RfD/RfC NOAEL (N) or
LOAEL (L)

Comment

Nerol 22 106-25-2 dermal SAT report; dermal LD50  > 5000
mg/kgc

inhalation dev SAT report; oral LD  - 450050

mg/kgc

Oxirane, methyl, polymer
with oxirane, monodecyl
ether

32 37251-67-5 dermal SAT report

inhalation

2-Pinanol 32 473-54-1 dermal SAT report

inhalation

Plinols 32 72402-00-7 dermal no information available

inhalation no information available

Polyethoxylated
isodecyloxypropylamine

32 68478-95-5 dermal SAT report

inhalation

Poly(oxy-1,2-ethanediyl), �
-hexyl-7-hydroxy-

32 31726-34-8 dermal SAT report

inhalation

Propanoic acid, 3-
ethoxyethyl ester

22 763-69-9 dermal dermal LD50 - 10000 mg/kg

inhalation oral LD  - 5000 mg/kg50
c

Propylene glycol 11
21
29

57-55-6 dermal 20 mg/kg/day
(hema)d

no evidence of carcinogenic
effects by dermal exposure;
questionably positive Salmonella
test (host-mediated) with Strains
G46 and TA1530; positive for
chromosome aberrations in
hamster fibroblasts, negative in
other mammalian cells

inhalation chron,
hema

20 mg/kg/day
(hema)

toxic effects based on oral studies;
no evidence of carcinogenic
effects by oral exposure
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Chemical Name  Ref
No.*

CAS No.  Worker
Exposure

Toxicity
Endpoint

RfD/RfC NOAEL (N) or
LOAEL (L)

Comment

Propylene glycol monobutyl
ether

6
15

5131-66-8 dermal N - 11.40 mg/kg/day no systemic effects at highest
dose

inhalation chron, g.i. N - 400 mg/kg/dayd,f toxic effects based on oral studies

Sodium bis(ethylhexyl)
sulfosuccinate

12 577-11-7 dermal N - 50 mg/kg/day  d

(repro/dev)
sensitizer

inhalation dev, neuro,
g.i.

N - 50 mg/kg/day  d

(repro/dev)
toxic effects based on oral studies

Sodium hydroxide 32 1310-73-2 dermal corrosive

inhalation resp

Sodium xylene sulfonate 32 1300-72-7 dermal SAT report

inhalation

Solvent naphtha
(petroleum), heavy aromatic

32 64742-94-5 dermal SAT report - moderate concern

inhalation SAT report - moderate concern

Solvent naphtha
(petroleum), light aliphatic

32 64742-89-8 dermal
hema

N - 370 mg/kg/daya

(hema)
SAT report

inhalation 1300 mg/m3

(hema)

Solvent naphtha
(petroleum), light aromatic

26 64742-95-6 dermal L - 140 mg/kg/day
(repro, dev)a,g

inhalation dev, repro L - (100 ppm) 491
mg/m  (repro, dev)3  e,g

Solvent naphtha
(petroleum), medium
aliphatic

5 64742-88-7 dermal neuro, resp L - 481 mg/kg/day
(increased

leucocytes)a,h

inhalation neuro,
chron,

resp, hema

L - (294 ppm) 1683
mg/m  (increased3e

leucocytes)               h
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Chemical Name Ref
No.*

CAS No. Worker
Exposure

Toxicity
Endpoint

RfD/RfC NOAEL (N) or
LOAEL (L)

Comment

Sorbitan, mono-9-
octadecanoate

8 1338-43-8 dermal N - 125 mg/kg/day
(liver, kidney

effects)d

inhalation chron, g.i.,
hema

N - 125 mg/kg/day
(liver, kidney

effects)d

toxic effects based on oral studies

Sorbitan,
monododecanoate,
poly(oxy-1,2-ethanediyl)
derivatives

19 9005-64-5 dermal N - 500 mg/kg/day
(maternal tox/repro)d

inhalation chron, g.i.,
hema

N - 500 mg/kg/day
(maternal tox/repro)

toxic effects based upon oral
studies

Sorbitan, monolaurate 32 5959-89-7 dermal SAT report

inhalation chron, g.i.,
hema

Sorbitan, tri-9-
octadecanoate, poly(oxy-
1,2-ethanediyl) derivatives

32 9005-70-3 dermal SAT report

inhalation chron, g.i.,
hema

Soybean oil, methyl ester 32 67784-80-9 dermal SAT report

inhalation

Soybean oil, polymerized,
oxidized

32 68152-81-8 dermal SAT report

inhalation

Stoddard solvent 2 8052-41-3 dermal chron, g.i.,
hema

L - 137 mg/kg/day
(hema)a,i

inhalation dev, neuro,
chron,

resp, g.i. 

L - (84 ppm) 481
mg/m  (hema)3 e,i

Tall oil, special 32 68937-81-5 dermal SAT report

inhalation
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Chemical Name  Ref
No.*

CAS No.  Worker
Exposure

Toxicity
Endpoint

RfD/RfC NOAEL (N) or
LOAEL (L)

Comment

�-Terpineol 21 98-55-5 dermal SAT report - low moderate
concern

inhalation oral LD s - 5170 mg/kg (rats) and50

1208 mg/kg (mice) (mice-RTECS
Search, 1995)

Terpinolene 21 586-62-9 dermal SAT report; oral LD50 - 4390 mg/kg
(rats)c

inhalation

Tetrapotassium
pyrophosphate

23 7320-34-5 dermal N - 1250 mg/kg/day
(chron)d,j

inhalation chron N - 1250 mg/kg/day
(chron)j

toxic effects based on oral studies

Xylene 3
14
29

1330-20-7 dermal 2 mg/kg/day
(neuro)d

L - 150 mg/kg/day
(increased liver

weight)d

TSCA §4 review available

inhalation dev, neuro,
chron, resp

(2 mg/kg/day) 
7 mg/m3

(neuro)d

L - 50 mg/m  (dev) 3 RfD based on oral study

 Dermal NOAEL/LOAEL or RfD based upon inhalation dataa

 Chron - refers to chronic effect not otherwise listed; commonly includes target organ toxicity such as liver and kidney effectsb

 Available LD50's given only for those chemicals for which no other toxicity information was foundc

 Inhalation or dermal LOAEL/NOAEL or RfD based upon oral datad

 Original data given in ppm, converted to mg/m  using the following conversion:e        3

                                  mg/m  = ppm  x  molecular weight (grams)3

                     24.45

 NOAEL based upon subacute study f

 Molecular weight of 120 based upon C9 fraction g

 Molecular weight of 40 based upon average molecular weight of components h

 Molecular weight of 140 based upon average molecular weight of componentsi

 For rats: ppm in diet x 0.05 = mg/kg/dayj

 SAT reports are generated by the OPPT Structure-Activity Team to predict toxicity based on analog data and/or structure-activity considerations.k

 Fatty acids refers to:  Fatty acids, C -C , methyl esters; Fatty acids, C -C  and C -unsatd., compounds with diethanolamine; and, Fatty acids, tall oil, compoundsl
16 18      16 18  18

with diethanolamine
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 The following references (with the exception of Nos. 24, 26, 27, 28, 29, and 32) were developed from online database searches conducted between February*

and May 1995.  The toxicity data from these references are reported in Table 2-3 and in most cases the primary references were not reviewed.

1. Becci PJ, Knickerbocker MJ, Reagan EI, et al.  1982.  Teratogenicity study of N-methylpyrrolidone after dermal application to Sprague-Dawley
rats.  Fund Appl Toxicol 2:73-76.

2. Carpenter CP, Kinkead ER, Geary DL, et al.  1975.  Petroleum hydrocarbon toxicity studies.  III. Animal and human responses to vapors of
Stoddard solvent.  Toxicol Appl Pharmacol 32:282-297.

3. Condie LW, et al.  1988.  Oral toxicity studies with xylene isomers and mixed xylenes.  Drug Chem Toxicol 11:329-354.

4. E.I. DuPont de Nemours and Company.  1985.  FYI-OTS-0885-0433 INIT.  Inhalation reproduction study in rats exposed to dibasic esters
(DBE) (final Report) with attachments and cover letter dated 032792.  Performed by Haskell Laboratory for Toxicology and Industrial Medicine. 
Washington DC: Office of Pollution Prevention and Toxics, U.S. EPA.  EPA Doc. No. 88-920001533.

5. Exxon.  1980.  TSCA sec 8(e) submission 8EHQ-1079-0312 follow up.  A 12 Week Inhalation Toxicity Study of MRD-78-26 (Isopar C) in the
Rat.  Bio/dynamics Inc.  Project No. 78-7092B.  Washington, DC: Office of Toxic Substances, U.S. Environmental Protection Agency.

6. Hazleton.  1989.  Hazleton Laboratories.  86-890000466S.  A 91-day subchronic percutaneous toxicity with attachments, cover sheets and
letter dated 061289 (sanitized).  Office of Pollution Prevention and Toxics, U.S. EPA, Washington, D.C., 7pp.

7. IARC.  1989.  International Agency for Research on Cancer.  Occupational Exposures in Petroleum Refining.  In: IARC Monographs on the
Evaluation of Carcinogenic Risk to Humans, Vol. 45.  Lyon, France: IARC.

8. Ingram AJ, et al.  1978.  Short-term toxicity study of sorbitan monooleate (Span 80) in rats.  Food Cosmet Toxicol 16(6):535.

9. Landy TD, Yano BL.  1984.  Dipropylene glycol monomethyl ether: a 13-week inhalation toxicity study in rats and rabbits.  Fundam Appl
Toxicol 4:612-617.

10. Lee KP, Chromey NC, Culik R, et al.  1987.  Toxicity of N-methyl-2-pyrrolidone (NMP): Teratogenic, subchronic, and two-year inhalation
studies.  Fund Appl Toxicol 9:222-225.

11. Litton Bionetics, Inc.  1974.  Mutagenic Evaluation of Compound FDA 71-56, Propylene Glycol.  Report No. LBI-2446-294, FDABF-GRAS-294. 
Kensington, MD: Bionetics, Inc.  NTIS PB245450/2.

12. MacKenzie K, Henwood S, Foster G, et al.  1990.  Three-generation reproduction study with dioctyl sodium sulfosuccinate in rats.  Fundam
Appl Toxicol 15(1):53-62.

13. Meyer O, Haubro Anderson P, Hansen EV, Larsen JC.  1988.  Teratogenicity and in vitro mutagenicity studies on nonoxynol-9 and -30. 
Pharmacol Toxicol 62:235-238.

14. Mirkova E, et al.  1983.  Prenatal toxicity of xylene.  J Hyg Epidem Microb Immun 27337-343.
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15. Notox.  1987.  Toxicology Research and Consultancy C.V. 86-890001253.  Assessment of the oral toxicity, including hemolytic activity, of
Dowanol-PnB in the rat: 14-day study.  Office of Pollution Prevention and Toxics., U.S. EPA, Washington, DC., 82 pp.

16. NTP.  1990.  National Toxicology Program.  Toxicology and Carcinogenesis Studies of d-Limonene (CAS No. 5989-27-5) in F344/N Rats and
B6C3F1 Mice (gavage Studies).  Research Triangle Park, NC: NTP.  NTP TR 347.

17. NTP.  1992.  National Toxicology Program.  NTP Technical Report on Toxicology Studies of Diethanolamine (CAS no. 111-42-2) Administered
Topically and in Drinking Water to F344/N Rats and B6C3F  mice.  Technical Report Series No. 20.  U.S. Department of Health and Human1 

Services.

18. Powers KA, Beasley VR.  1985.  Toxicological aspects of linalool: a review.  Vet Hum Toxicol 27:484-486.

19. Price CJ, George JD, Marr MC, et al.  1992.  Final Report on the developmental toxicity of polyoxyethylene sorbitan monolaurate (CAS no.
9005-64-5) in Sprague-Dawley (CD:) rats on gestational days 6 through 15.  NTIS Technical Report (NTIS/PB93-123800); 130pp.

20. RTECS.  1993.  Registry of Toxic Effects of Chemical Substances.  MEDLARS Online Information Retrieval System, National Library of
Medicine. 

21. RTECS.  1994.  Registry of Toxic Effects of Chemical Substances.  MEDLARS Online Information Retrieval System, National Library of
Medicine.  

22. RTECS.  1995.  Registry of Toxic Effects of Chemical Substances.  MEDLARS Online Information Retrieval System, National Library of
Medicine.

23. Shimoji N, Matsushima Y, Imaida K, et al.  1988.  Subchronic oral toxicity of potassium pyrophosphate prior to long term carcinogenic studies
in F344 rats.  Eisei Shikensho Hokoku 106:66-72.

24. SIDS Initial Assessment Profile.

25. Smyth HF, Jr., Calandra JC.  1969.  Toxicologic studies of alkylphenol polyoxyethylene surfactants.  Toxicol Appl Pharmacol 14:315-334.

26. U.S. EPA. 1991.  U.S Environmental Protection Agency.  RM1 Report on C9 Aromatic Hydrocarbon Fraction.  Office of Pollution Prevention
and Toxics.  Washington, DC.

27. TSCA §4 Study: 90-day dermal toxicity study.

28. Gingell R, et al.  1996.  Toxicity of diethylene glycol butyl ether.  Occupational Hygiene  2:293-302.

29. U.S. EPA.  1994.  U.S. Environmental Protection Agency.  Health Effects Assessment Summary Tables.  Annual Update.  Cincinnati, OH:
Environmental Criteria and Assessment Office, Office of Health and Environmental Assessment, U.S. EPA.
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30. U.S. EPA.  Date not given.  Chronic Skin Absorption of Propylene Glycol Methyl Ether (33B) and Dipropylene Glycol Methyl Ether (50B) in
Rabbits.  Washington, DC: Office of Toxic Substances, U.S. EPA.  Doc #86-890001219.

31. Zondlo MM.  1993.  Final report on the safety assessment of sodium dodecylbenzenesulfonate/TEA-dodecylbenzenesulfonate/sodium
decylbenzenesulfonate.  J Am Col Toxicol 12:279-309.

32. No information found in sources searched.

33. Bio/Dynamics, Inc.  1992.  Initial Submission: Ethoxylated alcohol C12-15: Acute oral toxicity study in rats with cover letter dated 081092. 
TSCATS/431537.  EPA/OTS Doc # 88-920006788.
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2.4  ENVIRONMENTAL HAZARD INFORMATION

7KH�FKHPLFDOV�LQ�OLWKRJUDSK\�DUH�GLYLGHG�LQWR�WKUHH�JURXSV������GLVFUHWH�RUJDQLF�FKHPLFDOV�
����SHWUROHXP�SURGXFWV��DQG�����LQRUJDQLF�FKHPLFDOV���:KLOH�WKH�DVVHVVPHQW�SURFHVV�LV�WKH�VDPH
IRU� DOO� WKUHH� JURXSV�� WKH�PHWKRGRORJ\�XVHG� WR�SURYLGH� HVWLPDWHV� RI� WKH�DTXDWLF� WR[LFLW\� RI� WKH
FKHPLFDOV�YDULHV�

2.4.1  Methodology

7KH�(3$�(QYLURQPHQWDO�(IIHFWV�%UDQFK�XVHV�D�VWDQGDUG�DVVHVVPHQW�SURFHVV��VHH�$SSHQGL[
$�� IRU�DVVHVVLQJ� WKH�KD]DUGV�RI�FKHPLFDOV� WR� WKH�DTXDWLF�HQYLURQPHQW�� �7KH�SURFHVV�KDV�EHHQ
GHVFULEHG�LQ�VHYHUDO�SXEOLFDWLRQV��ERWK�LQVLGH�DQG�RXWVLGH�WKH�$JHQF\���$�VXPPDU\�RI�WKH�KD]DUG
DVVHVVPHQW�SURFHVV�DQG�UHIHUHQFHV�DUH�LQ�$SSHQGL[�$���7KH�PHWKRGRORJ\�LQYROYHV�WKH�GHYHORSPHQW
RI�D�VWDQGDUG�KD]DUG�SURILOH�IRU�HDFK�FKHPLFDO�FRQVLVWLQJ�RI�WKUHH�DFXWH�WR[LFLW\�YDOXHV�DQG�WKUHH
FKURQLF�YDOXHV�IRU�DTXDWLF�VSHFLHV���7KH�VWDQGDUG�KD]DUG�SURILOH�FRQVLVWV�RI�WKH�IROORZLQJ�WR[LFLW\
YDOXHV�

� )LVK�DFXWH�YDOXH��XVXDOO\�D�ILVK����KRXU�/& �YDOXH���

� $TXDWLF�LQYHUWHEUDWH�DFXWH�YDOXH��XVXDOO\�D�GDSKQLG����KRXU�/& �YDOXH���

� *UHHQ�DOJDO�WR[LFLW\�YDOXH��XVXDOO\�DQ�DOJDO����KRXU�(& �YDOXH���

� )LVK�FKURQLF�YDOXH��XVXDOO\�D�ILVK����GD\�HDUO\�OLIH�VWDJH�QR�HIIHFW�FRQFHQWUDWLRQ��1(&��

� $TXDWLF�LQYHUWHEUDWH�FKURQLF�YDOXH��XVXDOO\�D�GDSKQLG����GD\�1(&�

� $OJDO�FKURQLF�YDOXH��XVXDOO\�DQ�DOJDO����KRXU�1(&�YDOXH�IRU�ELRPDVV�

)RU�WKH�DFXWH�YDOXHV��WKH�/& ��PRUWDOLW\�� �(& �� �HIIHFWV��UHIHUV�WR�WKH�FRQFHQWUDWLRQ�WKDW��� � ��

UHVXOWV�LQ����SHUFHQW�RI�WKH�WHVW�RUJDQLVPV�DIIHFWHG�DW�WKH�HQG�RI�WKH�VSHFLILHG�H[SRVXUH�SHULRG���7KH
FKURQLF� YDOXHV� UHSUHVHQW� WKH� FRQFHQWUDWLRQ� RI� WKH� FKHPLFDO� WKDW� UHVXOWV� LQ� QR� VWDWLVWLFDOO\
VLJQLILFDQW�HIIHFWV�RQ�WKH�WHVW�RUJDQLVP�IROORZLQJ�D�FKURQLF�H[SRVXUH�

7KH�WR[LFLW\�YDOXHV�PD\�EH�REWDLQHG�IURP�WKH�UHVXOWV�RI�VWDQGDUG�WR[LFLW\�WHVWV�UHSRUWHG�WR
WKH�$JHQF\��SXEOLVKHG�LQ�WKH�OLWHUDWXUH��RU�HVWLPDWHG�XVLQJ�SUHGLFWLYH�WHFKQLTXHV���)RU�WKLV�VWXG\�
GLVFUHWH� RUJDQLF� FKHPLFDOV�ZHUH� DVVHVVHG�XVLQJ�SUHGLFWLYH� HTXDWLRQV� FDOOHG�6WUXFWXUH�$FWLYLW\
5HODWLRQVKLSV��6$5V��WR�HVWLPDWH�WKH�LQKHUHQW�WR[LFLW\�RI�WKHVH�FKHPLFDOV�WR�DTXDWLF�RUJDQLVPV�
7KH� OLWHUDWXUH� VRXUFHV� WKDW� ZHUH� VHDUFKHG� WR� FRQILUP� WKHVH� HVWLPDWHV� DUH� ORFDWHG� LQ� WKH
$GPLQLVWUDWLYH�5HFRUG���1R�GDWD�ZHUH�IRXQG�WR�FRQIOLFW�ZLWK�WKHVH�HVWLPDWHV���7KH�WR[LFLW\�YDOXHV
DUH�IRU�WKH�GLVFUHHW�FKHPLFDO�RQO\��LQWHUDFWLRQV�EHWZHHQ�FKHPLFDOV�ZLWKLQ�D�IRUPXODWLRQ�DUH�QRW
FRQVLGHUHG�

$OWKRXJK�PHDVXUHG� YDOXHV�DUH�SUHIHUUHG�� LQ� WKH�DEVHQFH� RI� WHVW� GDWD��6$5�HVWLPDWHV�� LI
DYDLODEOH�IRU�WKH�FKHPLFDO�FODVV��FDQ�EH�XVHG���7KH�SUHGLFWLYH�HTXDWLRQV��L�H���TXDQWLWDWLYH�VWUXFWXUH�
DFWLYLW\�UHODWLRQVKLSV��DUH�XVHG�LQ�OLHX�RI�WHVW�GDWD�WR�HVWLPDWH�WR[LFLW\�YDOXHV�IRU�DTXDWLF�RUJDQLVPV
ZLWKLQ�D�VSHFLILF�FKHPLFDO�FODVV���7KH�HTXDWLRQV�DUH�GHULYHG�IURP�FRUUHODWLRQ�DQG�OLQHDU�UHJUHVVLRQ
DQDO\VLV�EDVHG�RQ�PHDVXUHG�GDWD��KRZHYHU��WKH�FRQILGHQFH�LQWHUYDO�DVVRFLDWHG�ZLWK�WKH�HTXDWLRQ
LV�QRW�XVHG�WR�SURYLGH�D�UDQJH�RI�WR[LFLW\�YDOXHV���7KXV��WKH�KD]DUG�SURILOH�PD\�FRQVLVW�RI�RQO\
PHDVXUHG�GDWD��RQO\�SUHGLFWHG�YDOXHV��RU�D�FRPELQDWLRQ�RI�ERWK���$OVR��WKH�DPRXQW�RI�GDWD�LQ�WKH
KD]DUG�SURILOH�PD\�UDQJH�IURP�D�PLQLPXP�RI�RQH�DFXWH�RU�FKURQLF�YDOXH�WR�WKH�IXOO�FRPSOLPHQW�RI
WKUHH�DFXWH�YDOXHV�DQG�WKUHH�FKURQLF�YDOXHV�
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6RPH�SHWUROHXP�SURGXFWV�VXFK�DV�PLQHUDO�VSLULWV�DQG�VROYHQW�QDSKWKD�DUH�PL[WXUHV�DQG�GR
QRW�OHQG�WKHPVHOYHV�UHDGLO\�WR�WKH�VWDQGDUG�KD]DUG�DVVHVVPHQW�SURFHVV�XVLQJ�6$5V���7KH�FKHPLFDO
FRQVWLWXHQWV�DQG�WKH�SHUFHQWDJH�RI�HDFK�LQ�WKH�PL[WXUH�YDULHV���7KH�FRQVWLWXHQWV�LQ�WKHVH�SURGXFWV
LQFOXGH� OLQHDU�DQG�EUDQFKHG�SDUDIILQV�� DQG�F\FOLF�SDUDIILQV�ZLWK� WKH� WRWDO�QXPEHU�RI� FDUERQV
YDU\LQJ�EHWZHHQ���DQG������7KH�WR[LFLW\�RI�WKH�SHWUROHXP�SURGXFWV�ZHUH�GHWHUPLQHG�E\�HVWLPDWLQJ
WKH�WR[LFLW\�RI�HDFK�LQGLYLGXDO�FRQVWLWXHQW���$EVHQW�DGHTXDWH�GHVFULSWLRQ�DQG�FKDUDFWHUL]DWLRQ��WKH
DVVXPSWLRQ�LV�PDGH�WKDW�HDFK�FRPSRQHQW�LV�SUHVHQW�DV�DQ�HTXDO�SHUFHQWDJH�LQ�WKH�SURGXFW�DQG
WKH�JHRPHWULF�PHDQ�RI�WKH�UDQJH�RI�HVWLPDWHV�SURYLGHV�WKH�EHVW�HVWLPDWH�RI�WKH�WR[LFLW\���7KHVH
DVVXPSWLRQV�PDQ\�QRW�EH�UHSUHVHQWDWLYH�RI�WKH�PL[WXUH�FXUUHQWO\�RQ�WKH�PDUNHW��EXW�FDQ�EH�XVHG
IRU�VFUHHQLQJ�OHYHO�KD]DUG�DVVHVVPHQWV���7KH�WR[LFLW\�RI�WKH�LQGLYLGXDO�FRPSRQHQWV�RI�WKH�SHWUROHXP
SURGXFWV� LV� EDVHG� RQ� WHVWV� XVLQJ� SXUH� VDPSOHV�� � 7KH� SRWHQWLDO� E\�SURGXFWV� RU� LPSXULWLHV� RI
SHWUROHXP�GLVWLOODWLRQ�WKDW�DUH�W\SLFDOO\� IRXQG�LQ�WKHVH�PL[WXUHV�ZHUH�QRW� LQFRUSRUDWHG�LQ�WKLV
KD]DUG�DVVHVVPHQW��

7KH�FRQFHQWUDWLRQ�RI�FRQFHUQ�ZDV�DOVR�GHULYHG�IRU�HDFK�FKHPLFDO���7KLV�YDOXH�LV�GHULYHG�E\
GLYLGLQJ�WKH�ORZHVW�RI�WKH�WKUHH�FKURQLF�YDOXHV�E\�D�IDFWRU�RI������,I�WKH�GLVFKDUJH�RI�D�FKHPLFDO�WR
WKH� DTXDWLF� HQYLURQPHQW� UHVXOWV� LQ� D� FRQFHQWUDWLRQ� HTXDO� WR� RU� JUHDWHU� WKDQ� WKH� FRQFHUQ
FRQFHQWUDWLRQ�VHW��WKHQ�WKH�FKHPLFDO�ZRXOG�EH�KD]DUGRXV�WR�DTXDWLF�RUJDQLVPV�

$VVHVVPHQW�IDFWRUV�ZHUH�XVHG�WR�LQFRUSRUDWH�WKH�FRQFHSW�RI�XQFHUWDLQW\�LQWR�WKH�FRQFHUQ
FRQFHQWUDWLRQV���$VVHVVPHQW�IDFWRUV�DFFRXQW�IRU�ODERUDWRU\�WHVWV�YHUVXV�ILHOG�GDWD�DQG�PHDVXUHG
YHUVXV�HVWLPDWHG�GDWD��DV�ZHOO� DV� VSHFLHV� VHQVLWLYLW\�� � ,Q�JHQHUDO�� LI� RQO\�RQH� WR[LFLW\� YDOXH� LV
DYDLODEOH��WKHUH�LV�D�ODUJH�XQFHUWDLQW\�DERXW�WKH�DSSOLFDELOLW\�RI�WKLV�YDOXH�WR�RWKHU�RUJDQLVPV�LQ
WKH� HQYLURQPHQW�DQG�D� ODUJH�DVVHVVPHQW� IDFWRU�� L�H��������� LV�DSSOLHG� WR� FRYHU� WKH�EUHDGWK�RI
VHQVLWLYLW\�NQRZQ�WR�H[LVW�DPRQJ�DQG�EHWZHHQ�RUJDQLVPV�LQ�WKH�HQYLURQPHQW���&RQYHUVHO\��WKH
PRUH�LQIRUPDWLRQ�WKDW�LV�DYDLODEOH�UHVXOWV�LQ�PRUH�FHUWDLQW\�DERXW�WKH�WR[LFLW\�YDOXHV��DQG�UHTXLUHV
WKH�XVH�RI�D�VPDOOHU�DVVHVVPHQW�IDFWRU���)RU�H[DPSOH��LI�WR[LFLW\�YDOXHV�DUH�GHULYHG�IURP�ILHOG�WHVWV�
WKHQ�DQ�DVVHVVPHQW�IDFWRU�RI���LV�XVHG���$VVHVVPHQW�IDFWRUV�RI������������DQG������DUH�JHQHUDOO\
DSSOLHG�IRU�FKURQLF�ULVN�GHSHQGLQJ�RQ�WKH�DPRXQW�DQG�W\SH�RI�WR[LFLW\�GDWD�LQ�WKH�KD]DUG�SURILOH�

2.4.2  Results

��7KH�UHVXOWV�RI�WKH�HVWLPDWHG�DTXDWLF�WR[LFLW\�GHWHUPLQDWLRQV�DUH�VXPPDUL]HG�LQ�7DEOH�����
7KH�FKHPLFDOV�DUH�OLVWHG�DOSKDEHWLFDOO\���1R�YDOLG�SXEOLVKHG�OLWHUDWXUH�ZHUH�IRXQG�WR�FRQIOLFW�ZLWK
WKH�HVWLPDWHG�YDOXHV���7KH�IXOO�OLWHUDWXUH�VHDUFKHV�FRQGXFWHG�DUH�DYDLODEOH�LQ�WKH�$GPLQLVWUDWLYH
5HFRUG���)RU�HDFK�FKHPLFDO��WKH�HVWLPDWHG�WR[LFLW\�YDOXHV�LQ�PJ�/��SSP��IRU�DFXWH�DQG�FKURQLF
HIIHFWV�RI�ILVK��GDSKQLG�DQG�DOJDH�DUH�JLYHQ���7KH�ODVW�FROXPQ�VKRZV�WKH�FRQFHUQ�FRQFHQWUDWLRQ�VHW
IRU�WKH�FKHPLFDO�LQ�WKH�ZDWHU���%DVHG�RQ�WKH�PHWKRGRORJ\�GHVFULEHG�LQ�WKH�SUHYLRXV�VHFWLRQ��WKH
KD]DUG�SRWHQWLDO�RI�WKH�YDULRXV�SURGXFWV�DUH�GLVFXVVHG�LQ�WKH�IROORZLQJ�SDUDJUDSKV�

0LQHUDO�6SLULWV

0LQHUDO�VSLULWV�FRQVLVW�RI�OLQHDU�DQG�EUDQFKHG�SDUDIILQV�DQG�F\FOLF�SDUDIILQV���%DVHG�RQ�WKH
LQIRUPDWLRQ� SURYLGHG�� WKH� DVVHVVPHQW�ZDV� EDVHG� RQ� WKH� HVWLPDWHG� WR[LFLW\� IRU� Q�KH[DQH� DQG
HWK\OF\FORKH[DQH���7KH�OLQHDU�IRUP�RI�Q�KH[DQH�LV�DSSUR[LPDWHO\�WZR�WLPHV�PRUH�WR[LF�WKDQ�F\FOLF
KH[DQH���7KH�ORZHVW�FKURQLF�YDOXH�IRU�Q�KH[DQH�LV�������PJ�/�IRU�ILVK�DQG�WKH�ORZHVW�FKURQLF�YDOXH
IRU�HWK\OF\FORKH[DQH�LV������PJ�/�IRU�ILVK�

1DSKWKD�6ROYHQWV

7KH�PRQRPHUV�DVVRFLDWHG�ZLWK�WKH�YDULRXV�QDSKWKD�PL[WXUHV�LQFOXGH�OLQHDU�DQG�EUDQFKHG
SDUDIILQV��F\FOLF�SDUDIILQV�DQG�DURPDWLFV�VXFK�DV�QDSKWKDOHQH���7KH�FDUERQ�FKDLQ�OHQJWKV�YDU\�IURP
SURGXFW�WR�SURGXFW�DQG�VSDQ�WKH�UDQJH�IURP���WR�����
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Table 2-5.  Estimated Aquatic Toxicity Values of Blanket Wash Chemicals
 Based on SAR Analysis (mg/L)

Chemical Chronic Toxicity ConcernAcute ToxicityAcute Toxicity
Concen-
trationFish Invert Algal  Fish Invert Algal

Alcohols, C -C , ethoxylated 1.0 1.0 1.0 0.1 0.1 0.1 0.0112 15

Benzene, 1,2,4-trimethyl 0.97 1.2 0.84 0.17 0.15 0.28 0.02

Benzenesulfonic acid, dodecyl 2.6 2.6 0.007 0.4 0.4 0.005 0.001

Benzenesulfonic acid, dodecyl-, compounds with 2.6 2.6 30.0 0.4 0.3 10.0 0.03
2-aminoethanol

Benzenesulfonic acid, dodecyl-,compounds with 2.6 2.6 0.007 0.4 0.4 0.005 0.001
2-propanamine

Benzenesulfonic acid, (tetrapropenyl)-, 2.6 2.6 0.007 0.4 0.4 0.005 0.001
compounds with 2-propanamine

Benzenesulfonic acid, C -C -alkyl derivatives, 0.75 0.75 0.002 0.12 0.12 0.001 0.00110 16

compounds with 2-propanamine

Butyrolactone 140 >1000 >1000 14 >100 >100 1.4

Cumene 2.1 2.6 1.8 0.37 0.28 0.48 0.03

Diethanolamine >1000 220 130 >100 22 12.8 1.3

Diethylene glycol monobutyl ether >1000 >1000 860 140 40 40 4.0

Dimethyl adipate 140 >1000 11 14 >100 8.4 0.84

Dimethyl glutarate 245 >1000 18 24 >100 13.6 1.4

Dimethyl succinate 165 >1000 12.5 16 >100 9.3 0.9

Dipropylene glycol monobutyl ether 400 410 250 50 17 19 1.7

Dipropylene glycol methyl ether >1000 >1000 >1000 184 149 877 14.9

Distillates (petroleum), hydrotreated, middle 1.8 2.2 1.5 0.31 0.23 0.38 0.02

Ethoxylated nonylphenol 2.0 2.0 2.0 0.2 0.2 0.2 0.0011

Ethylenediaminetetraacetic acid, tetrasodium salt 430 100 3.0 10.0 23.0 0.88 0.09

Fatty acids, C -C  methyl * * * * * * *16 18

esters

2

Fatty acids, C -C  and C -unsatd, compounds 140 120 70 20 20 40 2.016 18  18

with diethanolamine

Fatty acids, tall oil, compounds with 160 200 100 20 30 20 2.0
diethanolamine

Hydrocarbons, terpene processing by-products 0.86 1.1 0.76 0.16 0.14 0.27 0.01

d-Limonene 0.81 1.0 0.72 0.15 0.14 0.27 0.01

Linalool 45 50 32 6.1 3.0 4.1 0.3

Mineral spirits (light hydrotreated) 1.8 2.2 1.5 0.31 0.23 0.38 0.02

N-Methylpyrrolidone 1000 1000 1000 100 370 260 30

Naptha (petroleum), hydrotreated heavy * * * 0.006 0.013 0.03 0.001

Nerol 28 31 20 4.0 2.1 3.0 0.21

Oxirane, methyl, polymer with oxirane, 16 16 20 1.6 1.6 5.0 0.16
monodecyl ether

2-Pinanol 31 35 22 4.4 2.3 3.2 0.23

Pinols 170 180 112 21 8.5 10.0 0.85

Polyethoxylated isodecyloxypropylamine 13 13 13 1.3 1.3 1.3 0.13

Poly(oxy-1,2-ethanediyl), �-hexyl-7-hydroxy 320 320 300 32 32 40 3.2
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Propanoic acid, 3-ethoxy-, ethyl ester 60 650 4.7 6.0 70 3.5 0.35

Propylene glycol >1000 >1000 >1000 >100 >100 >100 >10

Propylene glycol monobutyl ether >1000 >1000 >1000 >100 >100 >100 >100

Sodium bis(ethylhexyl) sulfosuccinate 3 3 3 5 5 3 0.05

Sodium hydroxide >1000 >1000 >1000 >100 >100 >100 >10

Sodium xylene sulfonate >1000 >1000 >1000 >100 >100 >100 >10

Solvent naphtha (petroleum), heavy aromatic 0.6 0.77 0.55 0.12 0.12 0.23 0.012

Solvent naphtha (petroleum), light aliphatic 3.3 3.9 2.6 0.53 0.36 0.58 0.036

Solvent naphtha (petroleum), light aromatic 5.5 6.5 4.4 0.88 0.59 0.93 0.059

Solvent naphtha (petroleum), medium aliphatic * * * 0.001 0.002 0.005 0.001

Sorbitan, mono-9-octadecenoate 20 20 20 3 3 5 0.3

Sorbitan, monododecanoate, poly(oxy-1,2- 20 20 20 3 3 3 0.3
ethanediyl) derivatives

Sorbitan, monolaurate 11 20 0.93 2 3 0.69 0.07

Sorbitan, tri-9-octadecenoate, poly(oxy-1,2- 20 20 20 3 3 3 0.3
ethanediyl) derivatives

Soybean oil, methyl ester * * * * * * *

Soybean oil, polymerized, oxidized * * * * * * *

Stoddard solvent 1.8 2.2 1.5 0.31 0.23 0.38 0.02

Tall oil, special * * * * * * *

�-Terpineol 33 37 24 4.7 2.4 3.3 0.24

Terpinolene 0.81 1.0 0.72 0.15 0.14 0.26 0.014

Tetrapotassium pyrophosphate >100 >100 <1.0 >10 >10 0.06 0.006

Xylene 3.5 4.1 2.8 0.57 0.40 0.64 0.04

nylphenol.  Evidence suggests that nonylphenol may be an
 There is a concern that this chemical may degrade to no         1

endocrine disrupter.  Until such time as conclusive evidence resolves this issue, the concern concentration is set at 0.001
mg/L.
 * = No effects expected in a saturated solution during prescribed exposure period.2
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)RU�WKH�SXUSRVH�RI�DQ�RYHUDOO�DVVHVVPHQW��WKH�OLVWHG�FKHPLFDOV�FDQ�EH�UDQNHG�DFFRUGLQJ�WR
WKH�HVWLPDWHG�FKURQLF�YDOXH���7KLV�KD]DUG�UDQNLQJ��GHYHORSHG�E\�WKH�(3$�(QYLURQPHQWDO�(IIHFWV
%UDQFK��LV�EDVHG�RQ�VFRULQJ�WKH�FKHPLFDOV�DV�+LJK��0RGHUDWH�RU�/RZ�FRQFHUQ�IRU�FKURQLF�HIIHFWV
DFFRUGLQJ�WR�WKH�IROORZLQJ�FULWHULD�

������PJ�/ � � � � � � � � � � � � � � � � � +LJK
������WR������PJ�/ � � � � � � � � � � � 0RGHUDWH
!����PJ�/ � � � � � � � � � � � � � � � � � � /RZ

6HH�$SSHQGL[�$�IRU�WKH�EDVLV�DQG�FLWDWLRQV�VXSSRUWLQJ�WKHVH�FULWHULD�DQG�KD]DUG�UDQNLQJV�

7KH�UHVXOWV�RI�WKLV�UDQNLQJ�DUH�VXPPDUL]HG�LQ�7DEOH�������7KH�FKHPLFDOV�DUH�UDQNHG�IURP�WKH
KLJKHVW�KD]DUG�SRWHQWLDO�WR�WKH�ORZHVW��EDVHG�RQ�ORZHVW�RI�WKH�WKUHH�HVWLPDWHG�FKURQLF�YDOXHV�IRU
HDFK�FKHPLFDO���7KH�SHWUROHXP�SURGXFWV�DUH�UDWHG�DV�KLJK�KD]DUG�WR�DTXDWLF�RUJDQLVPV�DQG�WKH
FRQFHUQ�LV�IRU�FKURQLF�HIIHFWV���7KLV�UHODWLYH�UDQNLQJ�RI�WR[LFLW\�SURYLGHV�JXLGDQFH�WR�WKH�VHOHFWLRQ
DQG�XVH�RI�FKHPLFDOV�WKDW�DUH�OHVV�KD]DUGRXV�WR�DTXDWLF�RUJDQLVPV���,Q�DGGLWLRQ�WR�WKLV�UDQNLQJ
V\VWHP�XVHG�E\�2337��RWKHU�DTXDWLF�KD]DUG�UDQNLQJ�V\VWHPV�H[LVW�WKDW�FRXOG�EH�DSSOLHG�

Table 2-6.  Environmental Hazard Ranking of Blanket Wash Chemicals 1

Chemical CAS Number Chronic Value
Lowest Hazard Rank

(mg/L)

Ethoxylated nonylphenol various given H2

Benzenesulfonic acid, C -C -alkyl derivatives, 68584-24-7 0.001 H10 16

compounds with 2-propanamine

Solvent naphtha (petroleum), medium aliphatic 64742-88-7 0.001 H

Benzenesulfonic acid, dodecyl- 27176-87-0 0.005 H

Benzenesulfonic acid, dodecyl,(tetrapropenyl)-, 157966-96-6 0.005 H
compounds with 2-propanamine

Benzenesulfonic acid, dodecyl-, compounds with 26264-05-1 0.005 H
2-propanamine

Naphtha (petroleum), hydrotreated heavy 64742-48-9 0.006 H

Alcohols, C -C , ethoxylated 68131-39-5 0.1 H12 15

Solvent naphtha (petroleum), heavy aromatic 64742-94-5 0.12 M

Hydrocarbons, terpene processing by-products 68956-56-0 0.14 M

d-Limonene 5989-27-55 0.140 M

Terpinolene 586-62-95 0.140 M

Tetrapotassium pyrophosphate 7320-34-57 0.140 M

Benzene, 1,2,4-trimethyl 95-63-69 0.150 M

Stoddard solvent 8052-41-38 0.230 M

Mineral spirits, light hydrotreated 64742-47-8 0.23 M

Distillates (petroleum), hydrotreated. middle 64742-46-7 0.23 M

Cumene 98-82-8 0.28 M
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Benzenesulfonic acid, dodecyl-, compounds with 26836-07-7 0.30 M
2-aminoethanol

Solvent naphtha (petroleum), light aliphatic 64742-89-8 0.36 M

Xylene 1330-20-7 0.4 M

Sodium bis(ethylhexyl) sulfosuccinate 577-11-7 0.5 M

Solvent naphtha (petroleum), light aromatic 64742-95-6 0.59 M

Sorbitan, monolaurate 5959-89-7 0.69 M

Ethylenediaminetetraacetic acid, tetrasodium 64-02-8 0.88 M
salt

Polyethoxylated isodecyloxypropylamine 68478-95-5 1.3 M

Oxirane, methyl, polymer with oxirane, 37251-67-5 1.6 M
monodecyl ether

Nerol 106-25-2 2.1 M

2-Pinanol 473-54-1 2.3 M

�-Terpineol 98-55-5 2,4 M

Sorbitan, mono-9-octadecenoate 1338-43-8 3.0 M

Linalool 78-70-6 3.0 M

Sorbitan, tri-9-octadecenoate, poly(oxy-1,2- 9005-70-3 3.0 M
ethanediyl) derivatives

Sorbitan, monododecanoate, poly(oxy-1,2- 9005-64-5 3.0 M
ethanediyl) derivatives

Propanoic acid, 3-ethoxy-, ethyl ester 763-69-9 3.5 M

Dimethyl adipate 627-93-0 8.4 M

Pinols 72402-00-7 8.5 M

Dimethyl succinate 106-65-0 9.3 M

Diethanolamine 111-42-2 13 L

Dimethyl glutarate 1119-40-0 13 L

Butyrolactone 96-48-0 14 L

Dipropylene glycol monobutyl ether 29911-28-2 17 L

Propylene glycol monobutyl ether 5131-66-8 20 L

Fatty acids, C -C , compounds with 68002-82-4 20 L16 18

diethanolamine

Fatty acids, tall oil, compounds with 61790-69-0 20 L
diethanolamine

Poly(oxy-1,2-ethanediyl), �-hexyl- -hydroxy 31726-34-8 32 L

Diethylene glycol monobutyl ether 112-34-5 40 L

Propylene glycol 57-55-6 100 L

Sodium xylene sulfonate 1300-72-7 100 L
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Sodium hydroxide 1310-73-2 100 L

N-Methylpyrrolidone 872-50-4 100 L

Dipropylene glycol methyl ether 34590-94-8 149 L

Tall oil, special 68937-81-5 * L3

Fatty acids, C -C , methyl esters 67762-38-3 * L16 18

Soybean oil, methyl esters 67784-80-9 * L

Soybean oil, polymerized, oxidized 68152-81-8 * L

 Ranking based on the lowest estimated chronic value; H = High, M = Moderate, L = Low.1

 There is a concern that this chemical may degrade to nonylphenol.  Evidence suggests that nonylphenol may be an2

endocrine disrupter.  Until such time as conclusive evidence resolves this issue, a "high" aquatic hazard ranking is
automatically assigned whenever a compound contains nonylphenol.
 * = No effects in a saturated solution during the prescribed test duration.3
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7KLV� VHFWLRQ�GHVFULEHV� WKH� IHGHUDO� HQYLURQPHQWDO� UHJXODWLRQV� WKDW�PD\� DIIHFW� WKH�XVH� RI
EODQNHW�ZDVK�FKHPLFDOV���,QIRUPDWLRQ�RQ�WKH�26+$�3(/V�LV�SURYLGHG�IRU�LQIRUPDWLRQDO�SXUSRVHV
RQO\�� �'LVFKDUJHV�RI�EODQNHW�ZDVK�FKHPLFDOV�PD\�EH� UHVWULFWHG�E\�DLU��ZDWHU�DQG�VROLG�ZDVWH
UHJXODWLRQV��LQ�DGGLWLRQ��IDFLOLWLHV�PD\�EH�UHTXLUHG�WR�UHSRUW�UHOHDVHV�RI�VRPH�EODQNHW�ZDVK�SURGXFWV
VXEMHFW� WR� WKH� IHGHUDO� 7R[LF� 5HOHDVH� ,QYHQWRU\� �75,�� SURJUDP�� � 7DEOH� ���� LGHQWLILHV� IHGHUDO
UHJXODWLRQV�WKDW�JRYHUQ�UHOHDVHV�RI�VSHFLILF�EODQNHW�ZDVK�FKHPLFDOV�� LQ�DGGLWLRQ��HPLVVLRQV�RU
GLVSRVDO� RI� VRPH� FKHPLFDOV�PD\� EH� UHJXODWHG� XQGHU� JHQHUDO� SURYLVLRQV�� �7KLV� GLVFXVVLRQ� RI
HQYLURQPHQWDO� VWDWXWHV� SRWHQWLDOO\� DIIHFWLQJ� EODQNHW� ZDVK� FKHPLFDOV� LV� LQWHQGHG� IRU
LQIRUPDWLRQ�SXUSRVHV� RQO\�� � 7KHUHIRUH�� LW� VKRXOG�QRW� EH� UHOLHG� RQ� E\� FRPSDQLHV� LQ� WKH
SULQWLQJ�LQGXVWU\�WR�GHWHUPLQH�DSSOLFDEOH�UHJXODWRU\�UHTXLUHPHQWV�

Table 2-7.  Blanket Wash Use Cluster Chemicals Which Trigger Federal 
Environmental Regulations a

Chemical  CAS# (lbs)  Pollutant  RQ (lbs)  (TRI) (ppm)  RCRA

CWA 311 Hazardous  SARA OSHAPE
RQ Air CERCLA  313 L

CAA 112B

b

Benzene, 1,2,4-
trimethyl 95-63-6 X

Cumene 98-82-8 X 5,000 X 50 U055

Diethanolamine 111-42-2 X X

Ethylene glycol see below X X 100
ethersc

d

Dodecylbenzene
sulfonic acid                 27176-87-0 1,000 1,000

N-Methylpyrrolidone 872-50-4 X

Sodium 577-11-7 2
bis(ethylhexyl)
sulfosuccinate

e

Sodium hydroxide 1310-73-2 1,000 1,000 2e

Stoddard solvent 8052-41-3 100

Xylene 1330-20-7 1,000 X 1,000 X 100 U239

 See following pages for a description of each acronym and regulation.a

 Permissible Exposure Limit (PEL) as an eight-hour Time Weighted Average concentration (ppm).b

 The generic chemical category Glycol ethers is listed as a CAA 112B Hazardous Air Pollutant (HAP) and on SARAc

313 TRI.  The only glycol ether found in these blanket washes that is considered a HAP is diethylene glycol
monobutyl ether (CAS No. 112-34-5).  The propylene glycol ethers are not included in the glycol ether category
under this law and are not considered HAPs.
 Dipropylene glycol methyl ether has a PEL of 100 ppm.d

 OSHA ceiling value.e
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7KH�DSSOLFDELOLW\�RI�PDQ\�IHGHUDO�UHJXODWLRQV�LV�GHWHUPLQHG�LQ�SDUW�E\�WKH�FKHPLFDOV�EHLQJ
XVHG�DW�D�IDFLOLW\���7KLV�VHFWLRQ�FRYHUV�FKHPLFDOV�WKDW�WKH�SULQWLQJ�LQGXVWU\�KDV�LGHQWLILHG�DV�EHLQJ
XVHG� LQ� WKH� OLWKRJUDSKLF�EODQNHW�ZDVK�SURFHVV�� �+RZHYHU�� LQGLYLGXDO� IDFLOLWLHV�KDYH� WKHLU� RZQ
FKHPLFDO�XVH�SDWWHUQV��ZKLFK�PHDQV�WKDW�D�SDUWLFXODU�IDFLOLW\�PD\�XVH�FKHPLFDOV�WKDW�DUH�QRW�OLVWHG
RQ�7DEOH������RU�PD\�XVH�VRPH�EXW�QRW�DOO�RI�WKHP���$V�D�UHVXOW��HDFK�IDFLOLW\�PXVW�LGHQWLI\�WKH
XQLYHUVH�RI�UXOHV�WKDW�DSSO\�WR�LW�E\�H[DPLQLQJ�WKH�UHJXODWLRQV�WKHPVHOYHV�

7KLV�VHFWLRQ�RQO\�GLVFXVVHV�IHGHUDO�HQYLURQPHQWDO�VWDWXWHV���+RZHYHU��LPSOHPHQWDWLRQ�RI
PDQ\� IHGHUDO�SURJUDPV� LV�GHOHJDWHG� WR�VWDWHV� WKDW�KDYH�SURJUDPV�DW� OHDVW�DV�VWULQJHQW�DV� WKH
DSSOLFDEOH�IHGHUDO�SURJUDP���7KXV��HYHQ�ZKHUH�IHGHUDO�UHJXODWLRQV�DSSO\��VWDWH�ODZV�PD\�LPSRVH
DGGLWLRQDO� UHTXLUHPHQWV� WKDW� DUH� QRW� DGGUHVVHG� KHUH�� � 7KHUH� PD\� DOVR� EH� VWDWH� RU� ORFDO
UHTXLUHPHQWV�ZKHUH�QR� IHGHUDO�UHJXODWLRQV�H[LVW�� �7KLV�VHFWLRQ�SURYLGHV�DQ�RYHUYLHZ�RI� IHGHUDO
UHJXODWLRQV�DIIHFWLQJ�WKH�OLWKRJUDSK\�VHFWRU�RI�WKH�FRPPHUFLDO�SULQWLQJ�LQGXVWU\�DQG�RI�WKH�VSHFLILF
FKHPLFDOV� XVHG� LQ� WKH� EODQNHW� ZDVK� XVH� FOXVWHU� WKDW� PD\� WULJJHU� SDUWLFXODU� UHJXODWRU\
UHTXLUHPHQWV�

&OHDQ�:DWHU�$FW

7KH�&OHDQ�:DWHU�$FW��&:$��LV�WKH�EDVLF�)HGHUDO�ODZ�JRYHUQLQJ�ZDWHU�SROOXWLRQ�FRQWURO�LQ�WKH
8QLWHG�6WDWHV�WRGD\�

3DUW� ���� RI� WKH� )HGHUDO� :DWHU� 3ROOXWLRQ� &RQWURO� $FW� �):3&$�� GHVLJQDWHV� KD]DUGRXV
VXEVWDQFHV� XQGHU� 6HFWLRQ� ����E�����D�� RI� WKH� &OHDQ� :DWHU� $FW�� DQG� 3DUW� ���� RI� WKH� ):3&$
HVWDEOLVKHV�WKH�5HSRUWDEOH�4XDQWLW\��54��IRU�HDFK�VXEVWDQFH�OLVWHG�LQ�3DUW������:KHQ�DQ�DPRXQW
HTXDO� WR�RU� LQ� H[FHVV�RI� WKH�54� LV�GLVFKDUJHG�� WKH� IDFLOLW\�PXVW�SURYLGH�QRWLFH� WR� WKH�)HGHUDO
JRYHUQPHQW�RI�WKH�GLVFKDUJH��IROORZLQJ�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ�UHTXLUHPHQWV�VHW�IRUWK�LQ���
&RGH�RI�)HGHUDO�5HJXODWLRQV� �&)5�����������7KLV�UHTXLUHPHQW�GRHV�QRW�DSSO\�WR� IDFLOLWLHV�WKDW
GLVFKDUJH�WKH�VXEVWDQFH�XQGHU�D�1DWLRQDO�3ROOXWLRQ�'LVFKDUJH�(OLPLQDWLRQ�6\VWHP��13'(6��SHUPLW
RU�D�3DUW�����:HWODQGV��GUHGJH�DQG�ILOO��SHUPLW��RU�WR�D�3XEOLFO\�2ZQHG�7UHDWPHQW�:RUNV��327:��
DV�ORQJ�DV�DQ\�DSSOLFDEOH�HIIOXHQW�OLPLWDWLRQV�RU�SUHWUHDWPHQW�VWDQGDUGV�KDYH�EHHQ�PHW�

7KH�13'(6�SHUPLW�SURJUDP�FRQWDLQV�UHJXODWLRQV�JRYHUQLQJ�WKH�GLVFKDUJH�RI�SROOXWDQWV�WR
ZDWHUV�RI�WKH�8QLWHG�6WDWHV��7KH�13'(6�SURJUDP�UHTXLUHV�SHUPLWV�IRU�WKH�GLVFKDUJH�RI��SROOXWDQWV�
IURP�DQ\��SRLQW�VRXUFH��LQWR��QDYLJDEOH�ZDWHUV���7KH�&OHDQ�:DWHU�$FW�GHILQHV�DOO�RI�WKHVH�WHUPV
EURDGO\��DQG�D�VRXUFH�ZLOO�EH�UHTXLUHG�WR�REWDLQ�DQ�13'(6�SHUPLW�LI�LW�GLVFKDUJHV�DOPRVW�DQ\WKLQJ
GLUHFWO\�WR�VXUIDFH�ZDWHUV��$�VRXUFH�WKDW�VHQGV�LWV�ZDVWHZDWHU�WR�D�SXEOLFO\�RZQHG�WUHDWPHQW�ZRUNV
�327:�� ZLOO� QRW� EH� UHTXLUHG� WR� REWDLQ� DQ� 13'(6� SHUPLW�� EXW�PD\� EH� UHTXLUHG� WR� REWDLQ� DQ
LQGXVWULDO�XVHU�SHUPLW�IURP�WKH�327:�WR�FRYHU�LWV�GLVFKDUJH�

,Q�DGGLWLRQ�WR�RWKHU�SHUPLW�DSSOLFDWLRQ�UHTXLUHPHQWV��IDFLOLWLHV�LQ�WKH�LQGXVWULDO�FDWHJRU\�RI
3ULQWLQJ�DQG�3XEOLVKLQJ��DQG�RU�LQ�3KRWRJUDSKLF�(TXLSPHQW�DQG�6XSSOLHV��ZLOO�QHHG�WR�WHVW�IRU�DOO
����SULRULW\�SROOXWDQWV�OLVWHG�LQ����&)5�����$SSHQGL[�'��(DFK�DSSOLFDQW�DOVR�PXVW�LQGLFDWH�ZKHWKHU
LW�NQRZV�RU�KDV�UHDVRQ�WR�EHOLHYH�LW�GLVFKDUJHV�DQ\�RI�WKH�RWKHU�KD]DUGRXV�VXEVWDQFHV��RU�QRQ�
FRQYHQWLRQDO�SROOXWDQWV�ORFDWHG�DW����&)5�����$SSHQGL[�'��4XDQWLWDWLYH�WHVWLQJ�LV�QRW�UHTXLUHG�IRU
WKH�RWKHU�KD]DUGRXV�SROOXWDQWV��KRZHYHU��WKH�DSSOLFDQW�PXVW�GHVFULEH�ZK\�LW�H[SHFWV�WKH�SROOXWDQW
WR�EH�GLVFKDUJHG�DQG�SURYLGH�WKH�UHVXOWV�RI�DQ\�TXDQWLWDWLYH�GDWD�DERXW� LWV�GLVFKDUJH� IRU�WKDW
SROOXWDQW���4XDQWLWDWLYH�WHVWLQJ�LV�UHTXLUHG�IRU�WKH�QRQ�FRQYHQWLRQDO�SROOXWDQWV�LI�WKH�DSSOLFDQW
H[SHFWV�WKHP�WR�EH�SUHVHQW�LQ�LWV�GLVFKDUJH��

)RU�WKH�SXUSRVH�RI�UHSRUWLQJ�RQ�HIIOXHQW�FKDUDFWHULVWLFV�LQ�SHUPLW�DSSOLFDWLRQV��WKHUH�H[LVWV
D�VPDOO�EXVLQHVV�H[HPSWLRQ�����&)5���������J������IRU�DOO�DSSOLFDQWV�IRU�13'(6�SHUPLWV�ZLWK�JURVV
WRWDO�DQQXDO�VDOHV�DYHUDJLQJ�OHVV�WKDQ����������SHU�\HDU��LQ�VHFRQG�TXDUWHU������GROODUV���7KLV
H[HPSWV�WKH�VPDOO�EXVLQHVV�IURP�VXEPLWWLQJ�TXDQWLWDWLYH�GDWD�RQ�FHUWDLQ�RUJDQLF�WR[LF�SROOXWDQWV
�VHH� ��� &)5� ������� 7DEOH� ,,�� $SSHQGL[� '��� � +RZHYHU�� WKH� VPDOO� EXVLQHVV�PXVW� VWLOO� SURYLGH
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TXDQWLWDWLYH�GDWD�IRU�RWKHU�WR[LF�SROOXWDQWV��PHWDOV�DQG�F\DQLGHV��DQG�WRWDO�SKHQROV��DV�OLVWHG�LQ���
&)5��������7DEOH�,,,��$SSHQGL[�'���7KH�VDPH�UHJXODWLRQV�DSSO\�WR�WKH�VPDOO�EXVLQHVV�FRQFHUQLQJ
WKH�RWKHU�KD]DUGRXV�SROOXWDQWV�DQG�QRQ�FRQYHQWLRQDO�SROOXWDQWV�DV�IRU�WKH�ODUJHU�IDFLOLWLHV��VHH
SUHYLRXV�SDUDJUDSK��

&OHDQ�$LU�$FW

7KH�&OHDQ�$LU�$FW��&$$���ZLWK�LWV������DPHQGPHQWV��VHWV�WKH�IUDPHZRUN�IRU�DLU�SROOXWLRQ
FRQWURO��3DUW�����RI�WKH�&OHDQ�$LU�$FW�HVWDEOLVKHV�UHTXLUHPHQWV�WKDW�GLUHFWO\�UHVWULFW�WKH�HPLVVLRQ
RI�����KD]DUGRXV�DLU�SROOXWDQWV��7KH�(3$�LV�DXWKRUL]HG�WR�HVWDEOLVK�0D[LPXP�$FKLHYDEOH�&RQWURO
7HFKQRORJ\��0$&7��VWDQGDUGV�IRU�VRXUFH�FDWHJRULHV�WKDW�HPLW�DW�OHDVW�RQH�RI�WKH�SROOXWDQWV�RQ�WKH
OLVW��

&RPSUHKHQVLYH�(QYLURQPHQWDO�5HVSRQVH��&RPSHQVDWLRQ�DQG�/LDELOLW\�$FW

7KH�&RPSUHKHQVLYH�(QYLURQPHQWDO�5HVSRQVH��&RPSHQVDWLRQ�DQG�/LDELOLW\�$FW��DOVR�NQRZQ
DV�&(5&/$��RU�PRUH�FRPPRQO\�DV�6XSHUIXQG��LV�WKH�$FW�WKDW�FUHDWHG�WKH�6XSHUIXQG�DQG�VHW�XS
D�YDULHW\�RI�PHFKDQLVPV�WR�DGGUHVV�ULVNV�WR�SXEOLF�KHDOWK��ZHOIDUH��DQG�WKH�HQYLURQPHQW�FDXVHG
E\�KD]DUGRXV�VXEVWDQFH�UHOHDVHV�

6XEVWDQFHV�GHHPHG�KD]DUGRXV�E\�&(5&/$�DUH�OLVWHG�LQ����&RGH�RI�)HGHUDO�5HJXODWLRQV��&)5�
�������%DVHG�RQ�FULWHULD�WKDW�UHODWH�WR�WKH�SRVVLELOLW\�RI�KDUP�DVVRFLDWHG�ZLWK�WKH�UHOHDVH�RI�HDFK
VXEVWDQFH��&(5&/$�DVVLJQV�D�VXEVWDQFH�VSHFLILF�UHSRUWDEOH�TXDQWLW\��54���54V�DUH�HLWKHU�������
�����������RU������SRXQGV��H[FHSW�IRU�UDGLRQXFOLGHV���$Q\�SHUVRQ�LQ�FKDUJH�RI�D�IDFLOLW\��RU�D�YHVVHO�
PXVW�LPPHGLDWHO\�QRWLI\�WKH�1DWLRQDO�5HVSRQVH�&HQWHU�DV�VRRQ�DV�D�SHUVRQ�KDV�NQRZOHGJH�RI�D
UHOHDVH��ZLWKLQ�D����KRXU�SHULRG��RI�DQ�DPRXQW�RI�D�KD]DUGRXV�VXEVWDQFH�WKDW�LV�HTXDO�WR�RU�JUHDWHU
WKDQ�LWV�54� ��7KHUH�DUH�VRPH�H[FHSWLRQV�WR�WKLV�UHTXLUHPHQW��LQFOXGLQJ�H[FHSWLRQV�IRU�FHUWDLQE

FRQWLQXRXV�UHOHDVHV�DQG�IRU�)HGHUDOO\�SHUPLWWHG�UHOHDVHV�

6XSHUIXQG�$PHQGPHQWV�DQG�5HDXWKRUL]DWLRQ�$FW��6HFWLRQ����

&(5&/$�ZDV�HQDFWHG�LQ������DQG��DPRQJ�RWKHU�DPHQGPHQWV��ZDV�DPHQGHG�LQ������E\�7LWOH
,�RI�WKH�6XSHUIXQG�$PHQGPHQWV�DQG�5HDXWKRUL]DWLRQ�$FW��6$5$����8QGHU�6$5$�6HFWLRQ������D
IDFLOLW\�WKDW�KDV�PRUH�WKDQ����HPSOR\HHV�DQG�WKDW�PDQXIDFWXUHV��SURFHVVHV�RU�RWKHUZLVH�XVHV�PRUH
WKDQ� ������� RU� ������� SRXQGV� SHU� \HDU� RI� DQ\� WR[LF� FKHPLFDO� OLVWHG� LQ� ��� &RGH� RI� )HGHUDO
5HJXODWLRQV��&)5���������PXVW�ILOH�D�WR[LF�FKHPLFDO�UHOHDVH�LQYHQWRU\��75,��UHSRUWLQJ�IRUP��(3$
)RUP�5��FRYHULQJ�UHOHDVHV�RI�WKHVH�WR[LF�FKHPLFDOV��LQFOXGLQJ�WKRVH�UHOHDVHV�VSHFLILFDOO\�DOORZHG�E\
(3$�RU�6WDWH�SHUPLWV��ZLWK�WKH�(3$�DQG�D�6WDWH�DJHQF\��7KH�WKUHVKROG�IRU�UHSRUWLQJ�UHOHDVHV�LV
�������RU��������SRXQGV��GHSHQGLQJ�RQ�KRZ�WKH�FKHPLFDO�LV�XVHG�����&)5����������)RUP�5�LV�ILOHG
DQQXDOO\��FRYHUV�DOO�WR[LF�UHOHDVHV�IRU�WKH�FDOHQGDU�\HDU��DQG�PXVW�EH�ILOHG�RQ�RU�EHIRUH�WKH�ILUVW�RI
-XO\� RI� WKH� IROORZLQJ�\HDU��7DEOH����� OLVWV� FKHPLFDOV�XVHG�E\� IDFLOLWLHV� LQ� OLWKRJUDSKLF�EODQNHW
ZDVKHV�WKDW�DUH�OLVWHG�LQ�WKH�7R[LF�5HOHDVH�,QYHQWRU\��75,��� ,QGLYLGXDO�IDFLOLWLHV�PD\�XVH�RWKHU
FKHPLFDOV�ZKLFK�DUH�OLVWHG�LQ�WKH�75,��EXW�DUH�QRW�LQ�7DEOH�����

6XSHUIXQG�$PHQGPHQWV�DQG�5HDXWKRUL]DWLRQ�$FW��6HFWLRQ����

6$5$�6HFWLRQ�����DGGUHVVHV�6XSHUIXQG�VLWH�SULRULW\�FRQWDPLQDQWV���7KLV�OLVW�FRQWDLQV�WKH
����KLJKHVW�UDQNLQJ�VXEVWDQFHV�RI�WKH�DSSUR[LPDWHO\�����SULRULWL]HG�VXEVWDQFHV���7KHVH�FKHPLFDO
VXEVWDQFHV�� IRXQG�DW�6XSHUIXQG�VLWHV��DUH�SULRULWL]HG�EDVHG�RQ�WKHLU� IUHTXHQF\�RI�RFFXUUHQFH�



CHAPTER 2:  DATA COLLECTION

2-62

WR[LFLW\�UDWLQJ��DQG�SRWHQWLDO�KXPDQ�H[SRVXUH���2QFH�D�VXEVWDQFH�KDV�EHHQ�OLVWHG��WKH�$JHQF\�IRU
7R[LF�6XEVWDQFHV�DQG�'LVHDVH�5HJLVWU\�LV�PDQGDWHG�WR�GHYHORS�D�WR[LFRORJLFDO�SURILOH�WKDW�FRQWDLQV
JHQHUDO�KHDOWK�KD]DUG�DVVHVVPHQWV�ZLWK�HIIHFW�OHYHOV��SRWHQWLDO�H[SRVXUHV��XVHV��UHJXODWRU\�DFWLRQV�
DQG�IXUWKHU�UHVHDUFK�QHHGV�

2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK�$FW

7KH�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK�$GPLQLVWUDWLRQ��26+$��ZDV�HVWDEOLVKHG�LQ������XQGHU
WKH�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK��26+��$FW�WR�UHGXFH�WKH�RFFXUUHQFH�RI�RFFXSDWLRQDO�KHDOWK
KD]DUGV��DQG�WR�GHYHORS�KHDOWK�DQG�VDIHW\�VWDQGDUGV�DQG�WUDLQLQJ�SURJUDPV�

$V�DXWKRUL]HG�E\�6HFWLRQV���D��RI�WKH�26+�$FW��ZKLFK�HQDEOHV�26+$�WR�SURPXOJDWH�H[LVWLQJ
)HGHUDO�VWDQGDUGV�DQG�QDWLRQDO�FRQVHQVXV�VWDQGDUGV�DV�26+$�VWDQGDUGV��WKH�+HDOWK�6WDQGDUGV
SURJUDP� RI� 26+$� HVWDEOLVKHG� SHUPLVVLEOH� H[SRVXUH� OLPLWV� �3(/V�� IRU� JHQHUDO� LQGXVWU\� $LU
&RQWDPLQDQWV�����&)5�������������$�3(/�LV�D�WRWDO�ZHLJKWHG�DYHUDJH��7:$��FRQFHQWUDWLRQ�WKDW�LV
QRW�WR�EH�H[FHHGHG�LQ�DQ���KRXU�ZRUNGD\�RI�D����KRXU�ZRUN�ZHHN��DVVXPLQJ�D����ZHHN�ZRUN�\HDU
DQG����\HDUV�RI�ZRUN���7KH�PDMRULW\�RI�3(/V�ZHUH�DGRSWHG�IURP�WKH�:DOVK�+HDOH\�3XEOLF�&RQWUDFWV
$FW� ZKLFK� DGRSWHG� VWDQGDUGV� IURP� WKH� ����� 7KUHVKROG� /LPLW� 9DOXHV� �7/9�� RI� WKH� $PHULFDQ
&RQIHUHQFH�RI�*RYHUQPHQWDO�,QGXVWULDO�+\JLHQLVWV��$&*,+��

2Q�-XQH����������LQ�DQ�HIIRUW�WR�LQFUHDVH�WKH�SURWHFWLRQ�RI�WKH�$PHULFDQ�ZRUNHUV��26+$
SURSRVHG�WR�UHYLVH�WKH�3(/V�E\�DGGLQJ�����VXEVWDQFHV�WR�WKH�OLVW�DQG�ORZHULQJ�WKH�3(/�IRU�����RI
WKH�����VXEVWDQFHV�FXUUHQWO\�OLVWHG���26+$�DOVR�ZDQWHG�WR�HVWDEOLVK�VNLQ�GHVLJQDWLRQV��VKRUW�WHUP
H[SRVXUH�OLPLWV��67(/V��DQG�FHLOLQJ�OLPLWV�IRU�WKHVH�VXEVWDQFHV��%HIRUH�WKH�SURSRVHG�FKDQJHV�ZHQW
LQWR�HIIHFW��WKH�UXOLQJ�LQ�WKH�FDVH�RI�$)/�&,2�Y��26+$�LQ�WKH���WK�&LUFXLW�&RXUW�RI�$SSHDOV�UHQGHUHG
WKH�UHYLVHG�3(/V��67(/V�DQG�FHLOLQJ�OLPLWV�LQYDOLG��UHDVRQLQJ�WKDW�WKH�3(/V�ZHUH�JHQHULF�KHDOWK
VWDQGDUGV��QRW�LQGLYLGXDO�VWDQGDUGV��7KHUHIRUH��WKH�����FXUUHQWO\�OLVWHG�VXEVWDQFHV�DUH�HQIRUFHG
DW�WKH������3(/V�DQG�WKH�����QHZO\�SURSRVHG�3(/V�DUH�QRW�HQIRUFHDEOH�E\�26+$��+RZHYHU��WKH
�JHQHUDO�GXW\�FODXVH��LQ�6HFWLRQ���D�����RI�WKH�26+�$FW�PD\�EH�FRQVLGHUHG�ZKHQ�WKH��XQRIILFLDO�
3(/V�RI�WKH�����DGGHG�VXEVWDQFHV�DUH�H[FHHGHG���7KH�UXOLQJ�SURPSWHG�26+$�WR�EHJLQ�GHYHORSLQJ
LQGLYLGXDO�3(/V��67(/V�DQG�FHLOLQJ�OLPLWV�IRU�WKH�VXEVWDQFHV�LQFOXGHG�LQ�WKH�+HDOWK�6WDQGDUGV
SURJUDP�

5HVRXUFH�&RQVHUYDWLRQ�DQG�5HFRYHU\�$FW

2QH�SXUSRVH�RI�WKH�5HVRXUFH�&RQVHUYDWLRQ�DQG�5HFRYHU\�$FW��5&5$��RI�������DV�DPHQGHG
LQ�������LV�WR�VHW�XS�D�FUDGOH�WR�JUDYH�V\VWHP�IRU�WUDFNLQJ�DQG�UHJXODWLQJ�KD]DUGRXV�ZDVWH���7KH
(3$�KDV�LVVXHG�UHJXODWLRQV��IRXQG�LQ����&)5�3DUWV����������ZKLFK�LPSOHPHQW�WKH�)HGHUDO�VWDWXWH�
7KHVH�UHJXODWLRQV�DUH�)HGHUDO�UHTXLUHPHQWV���$V�RI�0DUFK����������VWDWHV�KDYH�EHHQ�DXWKRUL]HG
WR�LPSOHPHQW�WKH�5&5$�SURJUDP�DQG�PD\�LQFOXGH�PRUH�VWULQJHQW�UHTXLUHPHQWV�LQ�WKHLU�DXWKRUL]HG
5&5$�SURJUDPV���,Q�DGGLWLRQ��QRQ�5&5$�DXWKRUL]HG�VWDWHV��$ODVND��+DZDLL��,RZD�DQG�:\RPLQJ�
PD\�KDYH�VWDWH�ODZV�WKDW�VHW�RXW�KD]DUGRXV�ZDVWH�PDQDJHPHQW�UHTXLUHPHQWV���$�IDFLOLW\�VKRXOG
DOZD\V�FKHFN�ZLWK�WKH�VWDWH�ZKHQ�DQDO\]LQJ�ZKLFK�UHTXLUHPHQWV�DSSO\�WR�WKHLU�DFWLYLWLHV�

$VVXPLQJ�WKH�PDWHULDO�LV�D�VROLG�ZDVWH��WKH�ILUVW�HYDOXDWLRQ�WR�EH�PDGH�LV�ZKHWKHU�LW�LV�DOVR
FRQVLGHUHG�D�KD]DUGRXV�ZDVWH���3DUW�����RI����&RGH�RI�)HGHUDO�5HJXODWLRQV��&)5��DGGUHVVHV�WKH
LGHQWLILFDWLRQ� DQG� OLVWLQJ� RI� KD]DUGRXV�ZDVWH�� � 7KH�ZDVWH� JHQHUDWRU�KDV� WKH� UHVSRQVLELOLW\� IRU
GHWHUPLQLQJ�ZKHWKHU�D�ZDVWH�LV�KD]DUGRXV��DQG�ZKDW�FODVVLILFDWLRQ��LI�DQ\��PD\�DSSO\�WR�WKH�ZDVWH�
7KH�JHQHUDWRU�PXVW�H[DPLQH�WKH�UHJXODWLRQV�DQG�XQGHUWDNH�DQ\�WHVWV�QHFHVVDU\�WR�GHWHUPLQH�LI�WKH
ZDVWHV� JHQHUDWHG� DUH� KD]DUGRXV�� � :DVWH� JHQHUDWRUV�PD\� DOVR� XVH� WKHLU� RZQ� NQRZOHGJH� DQG
IDPLOLDULW\�ZLWK�WKH�ZDVWH�WR�GHWHUPLQH�ZKHWKHU�LW�LV�KD]DUGRXV���*HQHUDWRUV�PD\�EH�VXEMHFW�WR
HQIRUFHPHQW�SHQDOWLHV�IRU�LPSURSHUO\�GHWHUPLQLQJ�WKDW�D�ZDVWH�LV�QRW�KD]DUGRXV�



2.5  FEDERAL REGULATORY STATUS

 Lists of the "F, P, K and U" hazardous wastes can also be obtained by calling the EPAc

RCRA/Superfund/EPCRA Hotline at (800) 424-9346.

 The provisions regarding acutely hazardous waste are not likely to affect printers. Acutely hazardousd

waste includes certain "F" listed wastes that do not apply to printers, and "P" listed wastes, none of which
were identified as in use in the commercial lithographic industry. (See 40 CFR 261.31-33 for more
information).
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:DVWHV� FDQ� EH� FODVVLILHG� DV� KD]DUGRXV� HLWKHU� EHFDXVH� WKH\� DUH� OLVWHG� E\� (3$� WKURXJK
UHJXODWLRQ�DQG�DSSHDU�LQ�WKH����&)5�3DUW�����RU�EHFDXVH�WKH\�H[KLELW�FHUWDLQ�FKDUDFWHULVWLFV�
/LVWHG�ZDVWHV�DUH�VSHFLILFDOO\�QDPHG��H�J���GLVFDUGHG�FRPPHUFLDO�WROXHQH��VSHQW�QRQ�KDORJHQDWHG
VROYHQWV���&KDUDFWHULVWLF�ZDVWHV�DUH�GHILQHG�DV�KD]DUGRXV�LI�WKH\��IDLO��D�FKDUDFWHULVWLF�WHVW��VXFK
DV�WKH�5&5$�WHVW�IRU�LJQLWDELOLW\�

7KHUH�DUH�IRXU�VHSDUDWH�OLVWV�RI�KD]DUGRXV�ZDVWHV�LQ����&)5������,I�DQ\�RI�WKH�ZDVWHV�IURP
D�SULQWLQJ�IDFLOLW\�LV�RQ�DQ\�RI�WKHVH�OLVWV��WKH�IDFLOLW\�LV�VXEMHFW�WR�UHJXODWLRQ�XQGHU�5&5$���7KH
OLVWLQJ� LV�RIWHQ�GHILQHG�E\� LQGXVWULDO�SURFHVVHV��EXW�DOO�ZDVWHV�DUH� OLVWHG�EHFDXVH�WKH\�FRQWDLQ
SDUWLFXODU�FKHPLFDO�FRQVWLWXHQWV��WKHVH�FRQVWLWXHQWV�DUH�OLVWHG�LQ�$SSHQGL[�9,,�WR�3DUW�������6HFWLRQ
������� OLVWV� ZDVWHV� IURP� QRQ�VSHFLILF� VRXUFHV� DQG� LQFOXGHV� ZDVWHV� JHQHUDWHG� E\� LQGXVWULDO
SURFHVVHV�WKDW�PD\�RFFXU�LQ�VHYHUDO�GLIIHUHQW�LQGXVWULHV��WKH�FRGHV�IRU�VXFK�ZDVWHV�DOZD\V�EHJLQ
ZLWK�WKH�OHWWHU��)����7KH�VHFRQG�FDWHJRU\�RI� OLVWHG�ZDVWHV�����&)5���������LQFOXGHV�KD]DUGRXV
ZDVWHV� IURP� VSHFLILF� VRXUFHV�� WKHVH� ZDVWHV� KDYH� FRGHV� WKDW� EHJLQ� ZLWK� WKH� OHWWHU� �.��� � 7KH
UHPDLQLQJ� OLVWV� ���� &)5� �������� FRYHU� FRPPHUFLDO� FKHPLFDO� SURGXFWV� WKDW� KDYH� EHHQ� RU� DUH
LQWHQGHG�WR�EH�GLVFDUGHG��WKHVH�KDYH�WZR�OHWWHU�GHVLJQDWLRQV���3��DQG��8����:DVWH�FRGHV�EHJLQQLQJ
ZLWK��3��DUH�FRQVLGHUHG�DFXWHO\�KD]DUGRXV��ZKLOH�WKRVH�EHJLQQLQJ�ZLWK��8��DUH�VLPSO\�FRQVLGHUHG
KD]DUGRXV���/LVWHG�ZDVWHV�IURP�FKHPLFDOV�WKDW�DUH�FRPPRQO\�XVHG�LQ�WKH�OLWKRJUDSKLF�EODQNHW
ZDVKHV�DUH�VKRZQ�LQ�7DEOH�������:KLOH�WKHVH�H[KLELWV�DUH�LQWHQGHG�WR�EH�DV�FRPSUHKHQVLYH�DV
SRVVLEOH��LQGLYLGXDO�IDFLOLWLHV�PD\�XVH�RWKHU�FKHPLFDOV�DQG�JHQHUDWH�RWKHU�OLVWHG�KD]DUGRXV�ZDVWHV
WKDW�DUH�QRW�LQFOXGHG�LQ�7DEOH�������)DFLOLWLHV�PD\�ZLVK�WR�FRQVXOW�WKH�OLVWV�DW����&)5��������
�������F

*HQHUDWRU�VWDWXV�GHILQHV�KRZ�WR�GLVSRVH�RI�D�OLVWHG�RU�FKDUDFWHULVWLF�ZDVWH��7KH�KD]DUGRXV
ZDVWH�JHQHUDWRU�LV�GHILQHG�DV�DQ\�SHUVRQ��E\�VLWH��ZKR�FUHDWHV�D�KD]DUGRXV�ZDVWH�RU�PDNHV�D�ZDVWH
VXEMHFW�WR�5&5$�6XEWLWOH�&���*HQHUDWRUV�DUH�GLYLGHG�LQWR�WKUHH�FDWHJRULHV�

& /DUJH�4XDQWLW\�*HQHUDWRUV���7KHVH�IDFLOLWLHV�JHQHUDWH�DW�OHDVW������NJ��DSSUR[LPDWHO\
�����OEV���RI�KD]DUGRXV�ZDVWH�SHU�PRQWK��RU�JUHDWHU�WKDQ���NJ������OEV��RI�DFXWHO\
KD]DUGRXV�ZDVWH �SHU�PRQWK�G

& 6PDOO�4XDQWLW\�*HQHUDWRUV� �64*��¦�7KHVH� IDFLOLWLHV�JHQHUDWH�JUHDWHU� WKDQ�����NJ
�DSSUR[������OEV���EXW�OHVV�WKDQ������NJ�RI�KD]DUGRXV�ZDVWH�SHU�PRQWK��DQG�XS�WR��
NJ������OEV��SHU�PRQWK�RI�DFXWHO\�KD]DUGRXV�ZDVWH�

& &RQGLWLRQDOO\�H[HPSW�VPDOO�TXDQWLW\�JHQHUDWRUV��&(64*��¦�7KHVH�IDFLOLWLHV�JHQHUDWH
QR�PRUH�WKDQ�����NJ��DSSUR[������OEV��SHU�PRQWK�RI�KD]DUGRXV�ZDVWH�DQG�XS�WR���NJ
�����OEV��SHU�PRQWK�RI�DFXWHO\�KD]DUGRXV�ZDVWH�

/DUJH�DQG�VPDOO�TXDQWLW\�JHQHUDWRUV�PXVW�PHHW�PDQ\�VLPLODU�UHTXLUHPHQWV�����&)5����
SURYLGHV�WKDW�64*V�PD\�DFFXPXODWH�XS�WR������NJ�RI�KD]DUGRXV�ZDVWH�RQ�VLWH�DW�DQ\�RQH�WLPH�IRU
XS�WR�����GD\V�ZLWKRXW�EHLQJ�UHJXODWHG�DV�D�WUHDWPHQW��VWRUDJH��RU�GLVSRVDO��76'��IDFLOLW\�DQG
WKHUHE\�KDYLQJ�WR�DSSO\�IRU�D�76'�SHUPLW��7KH�SURYLVLRQV�RI����&)5���������I��DOORZ�64*V�WR�VWRUH
ZDVWH�RQ�VLWH�IRU�����GD\V�ZLWKRXW�KDYLQJ�WR�DSSO\�IRU�76'�VWDWXV�SURYLGHG�WKH�ZDVWH�PXVW�EH
WUDQVSRUWHG�RYHU�����PLOHV��/DUJH�TXDQWLW\�JHQHUDWRUV�KDYH�RQO\�D����GD\�ZLQGRZ�WR�VKLS�ZDVWHV
RII�VLWH�ZLWKRXW�QHHGLQJ�D�5&5$�76'�SHUPLW���.HHS�LQ�PLQG�WKDW�PRVW�SURYLVLRQV�RI����&)5����
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DQG������IRU�KD]DUGRXV�ZDVWH�WUHDWPHQW��VWRUDJH�DQG�GLVSRVDO�IDFLOLWLHV��GR�QRW�DSSO\�WR�JHQHUDWRUV
ZKR�VHQG�WKHLU�ZDVWHV�RII�VLWH�ZLWKLQ�WKH�����RU�����GD\�ZLQGRZ��ZKLFKHYHU�LV�DSSOLFDEOH�

+D]DUGRXV�ZDVWH�JHQHUDWRUV�WKDW�GR�QRW�PHHW�WKH�FRQGLWLRQV�IRU�FRQGLWLRQDOO\�H[HPSW�VPDOO
TXDQWLW\�JHQHUDWRUV�PXVW��DPRQJ�RWKHU�UHTXLUHPHQWV�VXFK�DV�UHFRUG�NHHSLQJ�DQG�UHSRUWLQJ��

& 2EWDLQ�D�JHQHUDWRU�LGHQWLILFDWLRQ�QXPEHU�

& 6WRUH�DQG�VKLS�KD]DUGRXV�ZDVWH�LQ�VXLWDEOH�FRQWDLQHUV�RU�WDQNV��IRU�VWRUDJH�RQO\��

& 0DQLIHVW�WKH�ZDVWH�SURSHUO\�

& 0DLQWDLQ� FRSLHV� RI� WKH� PDQLIHVW�� D� VKLSPHQW� ORJ� FRYHULQJ� DOO� KD]DUGRXV� ZDVWH
VKLSPHQWV��DQG�WHVW�UHFRUGV�

& &RPSO\�ZLWK�DSSOLFDEOH�ODQG�GLVSRVDO�UHVWULFWLRQ�UHTXLUHPHQWV��DQG�

& 5HSRUW�UHOHDVHV�RU�WKUHDWV�RI�UHOHDVHV�RI�KD]DUGRXV�ZDVWH�

2.6  SAFETY HAZARD BY FORMULATION

7DEOH�����FRQWDLQV�6DIHW\�+D]DUG�)DFWRUV�IRU�WKH����EODQNHW�ZDVK�IRUPXODWLRQV�DQG�WKH
EDVHOLQH�XVHG�LQ�WKH�OLWKRJUDSK\�LQGXVWU\���7KHUH�DUH�IRXU�6DIHW\�+D]DUG�)DFWRUV�DGGUHVVHG�LQ�WKLV
WDEOH�� � UHDFWLYLW\�� IODPPDELOLW\�� LJQLWDELOLW\�� DQG� FRUURVLYLW\�� � $V�ZDV� GHVFULEHG� LQ� 6HFWLRQ� ���
&KHPLFDO�,QIRUPDWLRQ�IRU�WKH�LQGLYLGXDO�FKHPLFDOV�XVHG�LQ�WKH�EODQNHW�ZDVK�IRUPXODWLRQV��WKH\
ZHUH�GHULYHG�DV�IROORZV�

:KHUH�DSSOLFDEOH��WKH�UHDFWLYLW\�DQG�IODPPDELOLW\�YDOXHV�ZHUH�H[WUDFWHG�GLUHFWO\�IURP�VHFWLRQ
RQH�RI�WKH�EODQNHW�ZDVK�IRUPXODWLRQ
V�0DWHULDO�6DIHW\�'DWD�6KHHWV��06'6V����7KLV�VHFWLRQ�FRQWDLQV
WKH�1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ��1)3$��YDOXHV�RQ�ERWK�UHDFWLYLW\�DQG�IODPPDELOLW\���)RU
UHDFWLYLW\��1)3$�UDQNV�PDWHULDOV�RQ�D�VFDOH�RI���WKURXJK���

��� PDWHULDOV�WKDW�DUH�QRUPDOO\�VWDEOH��HYHQ�XQGHU�ILUH�H[SRVXUH�FRQGLWLRQV��DQG�WKDW�GR
QRW�UHDFW�ZLWK�ZDWHU��QRUPDO�ILUH�ILJKWLQJ�SURFHGXUHV�PD\�EH�XVHG�

��� PDWHULDOV�WKDW�DUH�QRUPDOO\�VWDEOH��EXW�PD\�EHFRPH�XQVWDEOH�DW�HOHYDWHG�WHPSHUDWXUHV
DQG�SUHVVXUHV�DQG�PDWHULDOV�WKDW�ZLOO�UHDFW�ZLWK�ZDWHU�ZLWK�VRPH�UHOHDVH�RI�HQHUJ\��EXW
QRW�YLROHQWO\��ILUHV�LQYROYLQJ�WKHVH�PDWHULDOV�VKRXOG�EH�DSSURDFKHG�ZLWK�FDXWLRQ�

��� PDWHULDOV�WKDW�DUH�QRUPDOO\�XQVWDEOH�DQG�UHDGLO\�XQGHUJR�YLROHQW�FKHPLFDO�FKDQJH��EXW
DUH�QRW�FDSDEOH�RI�GHWRQDWLRQ��WKLV�LQFOXGHV�PDWHULDOV�WKDW�FDQ�UDSLGO\�UHOHDVH�HQHUJ\�
PDWHULDOV� WKDW� FDQ� XQGHUJR� YLROHQW� FKHPLFDO� FKDQJHV� DW� KLJK� WHPSHUDWXUHV� DQG
SUHVVXUHV��DQG�PDWHULDOV�WKDW�UHDFW�YLROHQWO\�ZLWK�ZDWHU���,Q�DGYDQFHG�RU�PDVVLYH�ILUHV
LQYROYLQJ�WKHVH�PDWHULDOV��ILUH�ILJKWLQJ�VKRXOG�EH�GRQH�IURP�D�VDIH�GLVWDQFH�RI�IURP�D
SURWHFWHG�ORFDWLRQ�

��� PDWHULDOV�WKDW��LQ�WKHPVHOYHV��DUH�FDSDEOH�RI�GHWRQDWLRQ��H[SORVLYH�GHFRPSRVLWLRQ��RU
H[SORVLYH�UHDFWLRQ��EXW�UHTXLUH�D�VWURQJ�LQLWLDWLQJ�VRXUFH�RU�KHDWLQJ�XQGHU�FRQILQHPHQW�
ILUHV�LQYROYLQJ�WKHVH�PDWHULDOV�VKRXOG�EH�IRXJKW�IURP�D�SURWHFWHG�ORFDWLRQ�

��� PDWHULDOV� WKDW�� LQ� WKHPVHOYHV�� DUH� UHDGLO\� FDSDEOH� RI� GHWRQDWLRQ�� H[SORVLYH
GHFRPSRVLWLRQ�� RU� H[SORVLYH� UHDFWLRQ� DW�QRUPDO� WHPSHUDWXUHV� DQG�SUHVVXUHV�� � ,I� D
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PDWHULDO�KDYLQJ�WKLV�5HDFWLYLW\�+D]DUG�5DWLQJ�LV�LQYROYHG�LQ�D�ILUH��WKH�DUHD�VKRXOG�EH
LPPHGLDWHO\�HYDFXDWHG�

)RU�IODPPDELOLW\��1)3$�UDQNV�PDWHULDOV�DOVR�RQ�D�VFDOH�RI���WKURXJK���

��� DQ\�PDWHULDO�WKDW�ZLOO�QRW�EXUQ�

��� PDWHULDOV� WKDW�PXVW�EH�SUHKHDWHG�EHIRUH� LJQLWLRQ�ZLOO�RFFXU�DQG�ZKRVH� IODVK�SRLQW
H[FHHGV����()������(&���DV�ZHOO�DV�PRVW�RUGLQDU\�FRPEXVWLEOH�PDWHULDOV�

��� PDWHULDOV�WKDW�PXVW�EH�PRGHUDWHO\�KHDWHG�EHIRUH�LJQLWLRQ�ZLOO�RFFXU�DQG�WKDW�UHDGLO\
JLYH�RII�LJQLWLEOH�YDSRUV�

��� )ODPPDEOH�OLTXLGV�DQG�PDWHULDOV�WKDW�FDQ�EH�HDVLO\�LJQLWHG�XQGHU�DOPRVW�DOO�QRUPDO
WHPSHUDWXUH�FRQGLWLRQV���:DWHU�PD\�EH�LQHIIHFWLYH�LQ�FRQWUROOLQJ�RU�H[WLQJXLVKLQJ�ILUHV
LQ�VXFK�PDWHULDOV�

��� LQFOXGHV�IODPPDEOH�JDVHV��S\URSKRULF�OLTXLGV��DQG�IODPPDEOH�OLTXLGV���7KH�SUHIHUUHG
PHWKRG�RI� ILUH�DWWDFN� LV� WR�VWRS� WKH� IORZ�RI�PDWHULDO�RU� WR�SURWHFW� H[SRVXUHV�ZKLOH
DOORZLQJ�WKH�ILUH�WR�EXUQ�LWVHOI�RXW�

)RU�IRUPXODWLRQV�ZKRVH�06'V�GLG�QRW�FRQWDLQ�1)3$�UDQNLQJV��QR�UHDFWLYLW\�RU�IODPPDELOLW\
YDOXHV� ZHUH� DVVLJQHG�� � +RZHYHU�� SOHDVH� QRWH� WKH� IROORZLQJ� H[FHSWLRQV�� � )RU� %ODQNHW� :DVK
)RUPXODWLRQ� ����� 1)3$� UHDFWLYLW\� DQG� IODPPDELOLW\� YDOXHV� IRU� D�PDMRU� FKHPLFDO� FRQVWLWXHQW�
GLSURS\OHQH�JO\FRO�EXW\O�HWKHU��KDYH�EHHQ�LQFOXGHG�LQ�WKH�WDEOH���,Q�DGGLWLRQ��IRU�%ODQNHW�:DVK
)RUPXODWLRQV�����������DQG������D�UHDFWLYLW\�GHVLJQDWLRQ�RI��<��KDV�EHHQ�JLYHQ���%DVHG�RQ�SURGXFW
FRPSRVLWLRQ��LW�KDV�EHHQ�GHWHUPLQHG�WKDW�WKHVH�EODQNHW�ZDVK�IRUPXODWLRQV�DUH�UHDFWLYH��WKRXJK�QR
1)3$�YDOXH�KDV�EHHQ�OLVWHG�LQ�WKHLU�06'6V�

)RU�LJQLWDELOLW\��WKH�IRUPXODWLRQV�KDYH�EHHQ�FODVVLILHG�DV�HLWKHU�LJQLWDEOH���<��RU�QRW�LJQLWDEOH�
�1����,JQLWDELOLW\�KDV�EHHQ�GHWHUPLQHG�EDVHG�RQ�WKH�IODVK�SRLQW�RI�WKH�IRUPXODWLRQ��DV�RXWOLQHG�LQ
���&)5� �3URWHFWLRQ�RI�(QYLURQPHQW��5&5$���3DUW������ ,GHQWLILFDWLRQ�DQG�/LVWLQJ�RI�+D]DUGRXV
:DVWH�� ���������&KDUDFWHULVWLF�RI� ,JQLWDELOLW\�� �8QGHU� WKLV� VWDQGDUG��D�FKHPLFDO� LV� FRQVLGHUHG
LJQLWDEOH�LI�LW��LV�D�OLTXLG��RWKHU�WKDQ�DQ�DTXHRXV�VROXWLRQ�FRQWDLQLQJ�OHVV�WKDQ����SHUFHQW�DOFRKRO
E\�YROXPH�DQG�KDV�D�IODVK�SRLQW�OHVV�WKDQ���(&�����()��DV�GHWHUPLQHG�E\�D�3HQVN\�0DUWHQV�&ORVHG
&XS�7HVWHU���D�6HWDIODVK�&ORVHG�&XS�7HVWHU���RU�DQ�HTXLYDOHQW�WHVW�PHWKRG����7KH�IODVK�SRLQWV�IRU
WKHVH� IRUPXODWLRQV� KDYH� EHHQ� GHWHUPLQHG� E\� WKH� *UDSKLF� $UWV� 7HFKQLFDO� )RXQGDWLRQ�� DQ
LQGHSHQGHQW�WHVWLQJ�ODERUDWRU\�

)RU�FRUURVLYLW\��WKH�IRUPXODWLRQV�KDYH�EHHQ�FODVVLILHG�DV�HLWKHU�FRUURVLYH���<��RU�QRW�FRUURVLYH�
�1��� �&RUURVLYLW\� IRU� WKHVH�SURGXFW� IRUPXODWLRQV�KDV�EHHQ�GHWHUPLQHG�EDVHG�RQ� WKH�S+�RI� WKH
SURGXFW�DV�RXWOLQHG�LQ����&)5��3URWHFWLRQ�RI�(QYLURQPHQW��5&5$���3DUW������,GHQWLILFDWLRQ�DQG
/LVWLQJ�RI�+D]DUGRXV�:DVWH�����������&KDUDFWHULVWLF�RI�&RUURVLYLW\���$FFRUGLQJ�WR�WKLV�VWDQGDUG��D
FKHPLFDO�LV�FRUURVLYH�LI�LW��LV�DTXHRXV�DQG�KDV�D�S+�OHVV�WKDQ�RU�HTXDO�WR���RU�JUHDWHU�WKDQ�RU�HTXDO
WR���������$V�ZLWK�WKH�IODVK�SRLQWV��WKH�S+�RI�WKH�YDULRXV�EODQNHW�ZDVK�IRUPXODWLRQV�KDYH�EHHQ
GHWHUPLQHG�E\�WKH�*UDSKLF�$UWV�7HFKQLFDO�)RXQGDWLRQ�
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Table 2-8.  Safety Hazard Factors for Blanket Wash Formulations 1

Formulation Number Reactivity Flammability Ignitability Corrosivity

1 0 0 N N

3 Y N

4 Y N

5 Y N

6 N N

7 0 2 N N

8 Y N

9 N N

10 N N

11 N N

12 Y N

14 N N

16 0 2 N N

17 N N

18 N N

19 0 2 N N2 2

20 N N

21 Y N

22 N N

23 Y N

24 Y N

25 N N

26 N N

27 0 2 N N

28 0 2 Y N

29 N N

30 Y N

31 Y N

32 Y N N

33 Y N

34 Y N

35 Y N

36 Y N N

37 Y Y N

38 N N
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39 N N

40 N N

A blank space in this table indicates that there was not enough information available to develop a Safety Hazard Factor1

ranking.
Reactivity and flammability data values are for dipropylene glycol butoxy ether.2
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7KLV�FKDSWHU�DGGUHVVHV�WKH�H[SRVXUHV
DQG�DVVRFLDWHG�ULVNV� WKDW�PD\�UHVXOW� IURP
XVLQJ� WKH� VXEVWLWXWH� EODQNHW� ZDVKHV�
6HFWLRQ� ���� FRQWDLQV� LQIRUPDWLRQ� RQ
HQYLURQPHQWDO�UHOHDVHV���3RWHQWLDO�UHOHDVHV
WR�DLU��DQG�ODQG�DQG�ZDWHU�DUH�GLVFXVVHG�IRU
HDFK�EODQNHW�ZDVK�� �6HFWLRQ�����H[DPLQHV
SRWHQWLDO� RFFXSDWLRQDO� H[SRVXUHV�� � 7KH
GHUPDO�DQG� LQKDODWLRQ�H[SRVXUHV� WKDW�FDQ
RFFXU�DV�D�UHVXOW�RI�ZRUNLQJ�ZLWK�D�EODQNHW
ZDVK�DUH�SUHVHQWHG���6HFWLRQ�����DGGUHVVHV
H[SRVXUHV� IRU� WKH� JHQHUDO� SRSXODWLRQ� �L�H��
SHRSOH�QRW�ZRUNLQJ�LQ�WKH�SULQW�VKRS���DQG
LQFOXGHV�LQIRUPDWLRQ�RQ�KXPDQ�H[SRVXUHV
WR�EODQNHW�ZDVK�FKHPLFDOV�UHOHDVHG�WR�ERWK
DLU�DQG�VXUIDFH�ZDWHU���,Q�DOO�WKUHH�VHFWLRQV�
WKH� PHWKRGRORJLHV� DQG� PRGHOV� XVHG� IRU
HVWLPDWLQJ� UHOHDVHV� DQG� H[SRVXUHV� DUH� GHVFULEHG� DORQJ�ZLWK� WKH� DVVRFLDWHG� DVVXPSWLRQV� DQG
XQFHUWDLQWLHV���6HFWLRQ�����PRYHV�IURP�H[SRVXUHV�WR�WKH�ULVNV�DQG�FRQFHUQV�DVVRFLDWHG�ZLWK�VXFK
H[SRVXUHV���'HVFULSWLRQV�RI�KRZ�ULVN�FKDUDFWHUL]DWLRQV�DUH�PDGH�DQG�WKH�W\SHV�RI�ULVNV�H[DPLQHG
�VXFK� DV� FDUFLQRJHQLF�� FKURQLF� DQG� GHYHORSPHQWDO��� DUH� IROORZHG� E\� GLVFXVVLRQV� RI� WKH� ULVNV
DVVLJQHG�WR�WKH�HQYLURQPHQWDO��RFFXSDWLRQDO�DQG�JHQHUDO�SRSXODWLRQ�H[SRVXUHV�GLVFXVVHG�HDUOLHU
LQ�WKH�FKDSWHU���,Q�6HFWLRQ������PHWKRGV�RI�UHGXFLQJ�ZRUNHU�ULVN�DUH�GLVFXVVHG���7RSLFV�VXFK�DV
HPSOR\HH� WUDLQLQJ�� SURSHU� KDQGOLQJ� RI� FKHPLFDOV�� DQG� XVH� RI� SHUVRQDO� VDIHW\� HTXLSPHQW� DQG
HTXLSPHQW�VDIHJXDUGV�DUH�UHYLHZHG�

3.1  ENVIRONMENTAL RELEASE ESTIMATES

(VWLPDWHG�HQYLURQPHQWDO�UHOHDVHV�DVVRFLDWHG�ZLWK�OLWKRJUDSK\�EODQNHW�ZDVK�FKHPLFDOV�DQG
WKH�PHWKRGRORJ\�� DVVXPSWLRQV�DQG�XQFHUWDLQWLHV�DVVRFLDWHG�ZLWK� WKH� UHOHDVH� FDOFXODWLRQV�DUH
GLVFXVVHG�EHORZ���5HOHDVHV�WR�DLU�UHVXOW�IURP�YRODWLOL]DWLRQ�RI�YRODWLOH�EODQNHW�ZDVK�FRQVWLWXHQWV
GXULQJ�IOXLG��EODQNHW�ZDVK��WUDQVIHUV�DQG�IURP�ZDVWH�UDJV�XVHG�WR�ZLSH�EODQNHW�ZDVK�OLTXLG�RII�RI
WKH� EODQNHWV�� � 5HOHDVHV� WR�ZDWHU� UHVXOW� SULPDULO\� IURP� WKH� ODXQGHULQJ� RI� GLUW\� UHXVDEOH� UDJV�
5HOHDVHV�WR�ODQG�UHVXOW�IURP�WKH�GLVSRVDO�RI�QRQ�UHXVDEOH�UDJV�

0HWKRGRORJ\���(QYLURQPHQWDO�5HOHDVHV

7KH�PDWHULDO�EDODQFH�DSSURDFK�ZDV�XVHG�WR�FDOFXODWH�UHOHDVHV�IURP�OLWKRJUDSK\�EODQNHW
ZDVKHV���)LJXUH�����GHFULEHV�WKH�RYHUDOO�PDWHULDO�EDODQFH�



Blanket  wash
activity

Blanket wash to
air and rags
(160 gal/yr)

Blanket
wash

Purchased
160 gal/yr

Rags (Water or
Land)

Air release

CHAPTER 3:  RISK

3-2

Figure 3-1.  Material Balance

*HQHUDO� IDFLOLW\� DVVXPSWLRQV� ZHUH� GHYHORSHG� VSHFLILFDOO\� IRU� WKH� VFHQDULRV� RI� WKLV
DVVHVVPHQW���7KHVH�DVVXPSWLRQV�ZHUH�GHYHORSHG�E\�(3$�LQ�FRQMXQFWLRQ�ZLWK�*DU\�-RQHV�RI�WKH
*UDSKLF�$UWV�7HFKQLFDO�)RXQGDWLRQ��*$7)��DQG�ZHUH�UHOHDVHG�IRU�UHYLHZ�GXULQJ�WKH�(&%�*$7)
(QYLURQPHQWDO�$IIDLUV�&RQIHUHQFH�KHOG�LQ�2DNEURRN��,OOLQRLV�LQ�0DUFK��������7KRVH�DVVXPSWLRQV
ZHUH�DV�IROORZV�

Assumption Value

Number of presses per facility 1-19"x 26"

Number of units per press 4

Number of times each blanket is washed per day 10 (40 total for the press)1

Number of hours per operating day 8 

Number of operating days per year 250

Average amount of wash used per blanket 2 oz.

Area of 1 blanket 3.4 ft2

Amount of blanket wash used per year 160 gallons

of draft results that washing the blanket 10 times
 Industry commentators noted during a later review         1 

per day may be high for this type of facility.  If this assumption is high, using 10 blanket washes per
day may overestimate exposures.

$Q�DYHUDJH�RI�����JDOORQV�RI�EODQNHW�ZDVK� LV�DVVXPHG�WR�EH�XVHG�SHU�\HDU�SHU� IDFLOLW\
�URXQGHG�WR�WZR�VLJQLILFDQW�ILJXUHV�����7KH�����JDOORQV�LV�HLWKHU�UHOHDVHG�WR�DLU�RU�LV�OHIW�RQ�WKH�UDJ
IRU�GLVSRVDO�RU�ODXQGHULQJ��

$�W\SLFDO�VKRS�PD\�HLWKHU�XVH�UHXVDEOH�UDJV��ZKLFK�DUH�ODXQGHUHG��RU�GLVSRVH�RI�UDJV�DV
PXQLFLSDO�VROLG�ZDVWH�� �9RODWLOH�FKHPLFDOV� �!�� �PP�+J�YDSRU�SUHVVXUH��ZHUH�DVVXPHG�WR�EH��

UHOHDVHG�WR�DLU�ZKHWKHU�UHXVDEOH�RU�GLVSRVDEOH�UDJV�DUH�XVHG���1RQ�YRODWLOH�FKHPLFDOV������ �PP��
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      An industry reviewer commented that the 10  mm Hg cutoff may be low.  This figure was developed by EPA's Health and     a       -3

Environmental Effects Division for the New Chemicals Review Program to be protective of human health.  Below 10  mm Hg no-3

further concern for inhalation risks is warranted.  Above 10  mm Hg there may or may not be concerns.-3
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+J�YDSRU�SUHVVXUH ��ZHUH�DVVXPHG�WR�UHPDLQ�RQ�WKH�UDJV���&KHPLFDOV�UHPDLQLQJ�RQ�UHXVDEOH�UDJVD

ZHUH�UHOHDVHG�WR�ZDWHU�DQG�FKHPLFDOV�UHPDLQLQJ�RQ�GLVSRVDO�UDJV�ZHUH�UHOHDVHG�WR� ODQG�� �7KH
PRGHO�GRHV�QRW�WDNH�LQWR�DFFRXQW�WKH�UHOHDVHV�RI�LQN�FRQVWLWXHQWV�WKDW�DUH�EHLQJ�UHPRYHG
LQ�WKH�EODQNHW�ZDVK�

7KH�PDWHULDO�EDODQFH�FDOFXODWLRQV�DUH�FRQGXFWHG�DV�IROORZV�IRU�HDFK�IRUPXODWLRQ�

& &DOFXODWH� WKH� DYHUDJH� GHQVLW\� RI� WKH� IRUPXODWLRQ� XVLQJ� WKH� QRUPDOL]HG� ZHLJKW
SHUFHQW���VHH�VDPSOH�FDOFXODWLRQ�

& 0XOWLSO\�WKH�DYHUDJH�GHQVLW\�E\�WKH�YROXPH�UHOHDVHG������JDOORQV��WR�JHW�WKH�WRWDO
PDVV�RI�EODQNHW�ZDVK�UHOHDVHG�

& 0XOWLSO\� WKH� WRWDO� PDVV� E\� WKH� ZHLJKW� SHUFHQWDJH� RI� HDFK� FKHPLFDO� LQ� WKH
IRUPXODWLRQ�WR�GHWHUPLQH�LQGLYLGXDO�FKHPLFDO�PDVVHV�

& ,I�WKH�YDSRU�SUHVVXUH�RI�D�FKHPLFDO�FRQVWLWXHQW�LV�!��� �PP�+J��WKHQ�WKH�FKHPLFDO��

LV�DVVXPHG�WR�EH�UHOHDVHG�WR�DLU��DQG

& ,I�WKH�YDSRU�SUHVVXUH�LV����� �PP�+J��WKHQ�WKH�FKHPLFDO�ZLOO�QRW�YRODWLOL]H�DQG�LV��

DVVXPHG�WR�EH�UHOHDVHG�WR�ZDWHU�RU�ODQG���5HOHDVHV�WR�ZDWHU�RFFXU�ZKHQ�WKH�UDJV�DUH
ODXQGHUHG��DQG�WR�ODQG�ZKHQ�WKH\�DUH�GLVSRVHG�RI�

6DPSOH�&DOFXODWLRQ

Example Formulation (g/cm ) Weight Percent (mmHg)
Density Vapor Pressure

3

Ethoxylated nonylphenol 0.8 42.9% <10-6

Solvent naphtha, heavy 0.87 33.3% 0.5

Propylene glycol monobutyl ether 0.89 19.0% <0.98

Tetrapotassium pyrophosphate 2.33 4.8% <10-6
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,Q�WKLV�H[DPSOH�

& 7KH�DYHUDJH�GHQVLW\�RI�WKH�EODQNHW�ZDVK�LV�������J�FP

BBBJBBBL

��Q �ZHLJKW�IUDFWLRQ Q �J �Q ���FPL � IRUPXODWLRQ � ��� L
�

�(  ( ��� (
�������������������������������������������� ������������������������� ��� ����������������������

, ���������GHQVLW\ L ��������BBBJBBB L � JL ������� L IRUPXODWLRQ

����FP�
L

FP�
IRUPXODWLRQ

 ����������7KH�UHFLSURFDO�RI�WKLV�YDOXH�LV�WKH�DYHUDJH�GHQVLW\�������������������������������

�J ����������RI�WKH�EODQNHW�ZDVK�LQ�J�FPIRUPXODWLRQ
��

,Q�WKLV�H[DPSOH��ZH�KDYH

�
���������

� ������������������������ �������������J�FP������������������������������������������������������������������������������������������������������������������������������������������������� �

�����>�������������������������������������������������������@������
����������������������������������������������������������������������

& 8VLQJ�WKH�DYHUDJH�GHQVLW\��WKH�WRWDO�PDVV�RI�EODQNHW�ZDVK�SHU�\HDU�LV�FDOFXODWHG�WR�EH
��������J�\U�

& 7KH�PDVV�RI�HDFK�FKHPLFDO�FRPSRQHQW�LV�FDOFXODWHG��WKH�YDSRU�SUHVVXUH�LV�HYDOXDWHG�WR
GHWHUPLQH�WKH�UHOHDVH�URXWH�DQG�WKH�IROORZLQJ�UHOHDVH�UDWHV�DUH�FDOFXODWHG�

Example Formulation (g/site/sec) (kg/site/yr)
Release to Air Water or Land*

Release to

Ethoxylated nonylphenol 0 225.3

Solvent Naphtha, heavy 0.024 0

Propylene glycol monobutyl ether 0.014 0

Tetrapotassium pyrophosphate 0 25.2

Total: 0.038 251

250 days per year and 8 hours per day.  The environmental
 The time units for releases to air are calculated using            *

releases for each blanket wash formulation are provided in Table 3-1.

$VVXPSWLRQV���(QYLURQPHQWDO�5HOHDVHV

7KH�PDWHULDO�EDODQFH�XVHG� LQ�WKLV�UHSRUW�DVVXPHV�WKDW�UHOHDVHV�WR�DLU�HTXDO�WKH�WRWDO�DLU
UHOHDVH�RI�FKHPLFDOV�IURP�WKH�IROORZLQJ�

& 9RODWLOL]DWLRQ�RI�EODQNHW�ZDVK�IRUPXODWLRQ�FRQVWLWXHQWV�IURP�EODQNHWV�GXULQJ�FOHDQLQJ�
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& (PLVVLRQV�IURP�WUDQVIHU�RSHUDWLRQV��DQG
& 9RODWLOL]DWLRQ�RI�EODQNHW�ZDVK�FRQVWLWXHQWV�IURP�GLUW\�UDJV�

$V�GHVFULEHG�RQ�SDJH������WKH�IROORZLQJ�DVVXPSWLRQV�DQG�VRXUFHV�RI�LQIRUPDWLRQ�ZHUH�XVHG
LQ�WKH�PDWHULDO�EDODQFH�PRGHO�

& &KHPLFDOV�ZLWK�D�YDSRU�SUHVVXUH����� �PP�+J�ZLOO�QRW�YRODWLOL]H���

& &KHPLFDOV�WKDW�GR�QRW�YRODWLOL]H�ZLOO�UHPDLQ�RQ�WKH�FOHDQLQJ�UDJV�
& 7KH�JHQHUDO�IDFLOLW\�DVVXPSWLRQV�OLVWHG�DERYH�

8QFHUWDLQWLHV���(QYLURQPHQWDO�5HOHDVHV

'HWHUPLQLQJ�HQYLURQPHQWDO�UHOHDVHV�DVVRFLDWHG�ZLWK�OLWKRJUDSK\�EODQNHW�ZDVKHV�UHTXLUHV
PDNLQJ� DVVXPSWLRQV� DERXW� WKH� FOHDQLQJ� SURFHVV�� WKH� ZRUNSODFH� HQYLURQPHQW� DQG� ZDVWH
PDQDJHPHQW�SUDFWLFHV���8QFHUWDLQWLHV�DERXW�WKH�DPRXQWV�RI�UHOHDVHV�WR�WKH�HQYLURQPHQW�VWHP�IURP
WKH�HVWLPDWHG�WRWDO�UHOHDVHG�SHU�\HDU������JDOORQV����7KLV�WRWDO�ZLOO�YDU\�LQ�DFWXDO�SULQWLQJ�IDFLOLWLHV
EDVHG�RQ�

& W\SH�RI�EODQNHW�ZDVK�XVHG�
& DPRXQW�RI�EODQNHW�ZDVK�DSSOLHG�
& DPRXQW�RI�XQXVHG�EODQNHW�ZDVK�GLVSRVHG�
& FRPSOLDQFH�ZLWK�ZDVWH�PDQDJHPHQW�SURFHGXUHV�
& HTXLSPHQW�RSHUDWLQJ�WLPH�
& WHPSHUDWXUH�FRQGLWLRQV��DPELHQW�DQG�VROYHQW��
& FKHPLFDO�SURSHUWLHV�

Table 3-1.  Environmental Releases:  Lithographic Blanket Washes

Form. Air Water or Land
Number Formulation** (g/sec) (kg/yr)

Environmental Releases

1 Fatty acid derivatives 0.062 0
Alkoxylated alcohols 0.014 0

3 Hydrocarbons, petroleum distillates 0.021 0
Fatty acid derivatives 0 152
Hydrocarbons, aromatic 0.025 0
Alkyl benzene sulfonates 0 38

4 Terpenes 0.059 0
Ethoxylated nonylphenol 0 77

5 Water N/A N/A
Hydrocarbons, aromatic 0.021 0
Ethylene glycol ethers 0.010 0
Ethoxylated nonylphenol 0 50
Alkyl benzene sulfonates 0 30
Alkoxylated alcohols 0 15
Alkali/salts 0 5

6 Fatty acid derivatives 0 329
Hydrocarbons, petroleum distillates 0.018 0
Hydrocarbons, aromatic 0.006 0
Alkyl benzene sulfonates 0 25
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Environmental Releases
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7 Terpenes 0.071 0
Ethoxylated nonylphenol 0 15
Alkoxylated alcohols 0 15

8 Water N/A N/A
Hydrocarbons, aromatic 0.018 0
Propylene glycol ethers 0.012 0
Alkyl benzene sulfonates 0 91
Ethoxylated nonylphenol 0 43
Alkoxylated alcohols 0 13
Alkali/salts 0 4

9 Fatty acid derivatives 0 405
Water N/A N/A
Ethoxylated nonylphenol 0 15

10 Fatty acid derivatives 0 140
Water N/A N/A

11 Fatty acid derivatives 0 249
Hydrocarbons, petroleum distillates 0.028 0
Hydrocarbons, aromatic 0.005 0
Alkyl benzene sulfonates 0 23

12 Hydrocarbons, petroleum distillates 0.033 0
Water N/A N/A

14 Fatty acid derivatives 0 54
Propylene glycol ethers 0.008 0
Water N/A N/A

16 Terpenes 0.075 0

17 Ethoxylated nonylphenol 0 11
Glycols 0.002 0
Fatty acid derivatives 0 5
Alkali/salts 0 3
Water N/A N/A

18 Fatty acid derivatives 0 225
Hydrocarbons, petroleum distillates 0.022 0
Hydrocarbons, aromatic 0.005 0
Dibasic esters 0.009 0
Esters/lactones 0.003 0
Alkyl benzene sulfonates 0 23

19 Fatty acid derivatives 0 182
Propylene glycol ethers 0.051 0
Water N/A N/A

20 Water N/A N/A
Hydrocarbons, petroleum distillates 0.010 0
Hydrocarbons, aromatic 0.007 0
Alkyl benzene sulfonates 0 25
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Form. Air Water or Land
Number Formulation** (g/sec) (kg/yr)

Environmental Releases
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21 Hydrocarbons, aromatic 0.014 0
Hydrocarbons, petroleum distillates 0.021 0
Fatty acid derivatives 0 257

22 Fatty acid derivatives 0 288
Hydrocarbons, aromatic 0.017 0
Water N/A N/A

23 Terpenes 0.034 0
Nitrogen heterocyclics 0.021 0
Alkoxylated alcohols 0.021 0
Water N/A N/A

24 Terpenes 0.013 0
Ethylene glycol ethers 0.003 0
Ethoxylated nonylphenol 0 23
Alkyl benzene sulfonates 0 35
Alkali/salts 0 23
Water N/A N/A

25 Terpenes 0.072 0
Esters/lactones 0.003 0

26 Fatty acid derivatives 0 604
Esters/lactones 0 256

27 Terpenes 0.12 0

28 Hydrocarbons, petroleum distillates 0.059 0

29 Fatty acid derivatives 0 533

30 Hydrocarbons, aromatic 0.049 0
Propylene glycol ethers 0.008 0
Water N/A N/A

31 Hydrocarbons, aromatic 0.010 0
Hydrocarbons, petroleum distillates 0.058 0

32 Hydrocarbons, petroleum distillates 0.066 0

33 Hydrocarbons, petroleum distillates 0.018 0
Hydrocarbons, aromatic 0.018 0
Propylene glycol ethers 0.004 0
Water N/A N/A

34 Water N/A N/A
Terpenes 0.015 0
Hydrocarbons, petroleum distillates 0.012 0
Alkoxylated alcohols 0 42
Fatty acid derivatives 0 42

35 Hydrocarbons, petroleum distillates 0.010 0
Hydrocarbons, aromatic 0.058 0

36 Fatty acid derivatives 0 376
Hydrocarbons, petroleum distillates 0.013 0
Hydrocarbons, aromatic 0.007 0
Propylene glycol ethers 0.003 0
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Form. Air Water or Land
Number Formulation** (g/sec) (kg/yr)

Environmental Releases
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37 Water N/A N/A
Hydrocarbons, petroleum distillates 0.034 0
Hydrocarbons, aromatic 0.003 0

38 Hydrocarbons, petroleum distillates 0.048 0
Alkoxylated alcohols 0.012 0
Fatty acid derivatives 0 0

39 Water N/A N/A
Hydrocarbons, petroleum distillates 0.015 0
Propylene glycol ethers 0.008 0
Alkanolamine 0 17
Ethylene glycol ethers 0.004 0

40 Hydrocarbons, aromatic 0.009 0
Hydrocarbons, petroleum distillates 0.012 0
Fatty acid derivatives 0 346
Ethoxylated nonylphenol 0 22

**Formulation compositions were adjusted to equal 100 percent.
N/A - Not applicable

3.2  OCCUPATIONAL EXPOSURE ESTIMATES

,QKDODWLRQ�DQG�GHUPDO�H[SRVXUH�DVVRFLDWHG�ZLWK�OLWKRJUDSK\�EODQNHW�ZDVK�FKHPLFDOV�DQG
WKH�PHWKRGRORJ\��DVVXPSWLRQV�DQG�XQFHUWDLQWLHV�DVVRFLDWHG�ZLWK� WKH�HVWLPDWHV�DUH�GLVFXVVHG
EHORZ���7KH�VFHQDULR�GHVFULEHG�EHORZ�ZDV�PRGHOOHG�WR�DVVHVV�LQKDODWLRQ�DQG�GHUPDO�H[SRVXUHV�IRU
ZRUNHUV�DW�WKHVH�VKRSV���7DEOH�����SUHVHQWV�WKH�LQKDODWLRQ�DQG�GHUPDO�H[SRVXUHV�IRU�OLWKRJUDSKLF
EODQNHW�ZDVKHV�

Table 3-2.  Inhalation and Dermal Exposures:  Lithographic Blanket Washes

Form. Exposure Dermal Exposure
Number Formulation (mg/day) (mg/day)1

Inhalation
2 3

1 Fatty acid derivatives 0.23 1,100-3,300
Alkoxylated alcohols 0.026 200-590

3 Hydrocarbons, petroleum distillates 7.2 730-2,200
Fatty acid derivatives negligible 390-1,200
Hydrocarbons, aromatic 14.8 121-360
Alkyl benzene sulfonates negligible 61-180

4 Terpenes 74 1,100-3,400
Ethoxylated nonylphenol negligible 159-480
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Form. Exposure Dermal Exposure
Number Formulation (mg/day) (mg/day)1

Inhalation
2 3

3-9

5 Water N/A N/A
Hydrocarbons, petroleum distillates 0.54 340-1,000
Ethylene glycol ethers 0.010 170-510
Ethoxylated nonylphenol negligible 100-300
Alkyl benzene sulfonates negligible 54-162
Alkoxylated alcohols negligible 27-81
Alkali/ salts negligible 7-20

6 Fatty acid derivatives negligible 910-2,700
Hydrocarbons, petroleum distillates 5.4 290-880
Hydrocarbons, aromatic 0.82 58-180
Alkyl benzene sulfonates negligible 37-110

7 Terpenes 2.42 1,225-3,750
Ethoxylated nonylphenol negligible 37-110
Alkoxylated alcohols negligible 37-110

8 Water N/A N/A
Hydrocarbons, aromatic 0.52 290-870
Propylene glycol ethers 0.67 180-530
Alkyl benzene sulfonate negligible 196-580
Ethoxylated nonylphenol negligible 87-260
Alkoxylated alcohols negligible 23-70
Alkali/ salts negligible 6-17

9 Fatty acid derivatives negligible 990-3,000
Water N/A N/A
Ethoxylated nonylphenol negligible 25-76

10 Fatty acid derivatives negligible 270-820
Water N/A N/A

11 Fatty acid derivatives negligible 670-2,000
Hydrocarbons, petroleum distillates 7.5 540-1,600
Hydrocarbons, aromatic 0.63 54-160
Alkyl benzene sulfonates negligible 34-100

12 Hydrocarbons, petroleum distillates 1.68 650-1,960
Water N/A N/A

14 Fatty acids derivatives negligible 98-290
Propylene glycol ethers 0.009 98-290
Water N/A N/A

16 Terpenes 2.55 1300-4000

17 Ethoxylated nonylphenol negligible 23-68
Propylene glycol 0.008 23-68
Fatty acid derivatives negligible 11-34
Alkali/ salts negligible 6-17
Water N/A N/A
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Form. Exposure Dermal Exposure
Number Formulation (mg/day) (mg/day)1

Inhalation
2 3
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18 Fatty acid derivatives negligible 640-1,900
Hydrocarbons, petroleum distillates 5.8 430-1,300
Hydrocarbons, aromatic 0.62 57-170
Dibasic esters 0.194 108-330
Esters/lactones 0.68 36-110
Alkyl benzene sulfonates negligible 36-110

19 Fatty acid derivatives negligible 100-290
Propylene glycol ethers 0.021 260-780
Water N/A N/A

20 Water N/A N/A
Hydrocarbons, petroleum distillates 0.36 130-400
Hydrocarbons, aromatic 0.12 100-300
Alkyl benzene sulfonates negligible 33-100

21 Hydrocarbons, aromatic 2.2 260-780
Hydrocarbons, petroleum distillates 7.1 390-1,200
Fatty acid derivatives negligible 650-2,000

22 Fatty acid derivatives negligible 720-2,100
Hydrocarbons, aromatic 0.73 260-780
Water N/A N/A

23 Terpenes 0.83 92-280
Nitrogen heterocyclics 0.037 57-170
Alkoxylated alcohols 0.001 57-170
Water N/A N/A

24 Terpenes 2.3 210-620
Ethylene glycol ethers 0.002 52-160
Ethoxylated nonylphenol negligible 52-160
Alkyl benzene sulfonates negligible 78-230
Alkali/salts negligible 52-160
Water N/A N/A

25 Terpenes 2.11 1,248-3,840
Esters/lactones 2.4 52-160

26 Fatty acid derivatives negligible 1,219-3,758
Esters/lactones negligible 45-135

27 Terpenes 4.69 1,300-3,900

28 Hydrocarbons, petroleum distillates 240 1,300-3,900

29 Fatty acid derivatives negligible 1,300-3,900

30 Hydrocarbons, aromatic 1.9 910-2,700
Propylene glycol ethers 0.026 130-390
Water N/A N/A

31 Hydrocarbons, aromatic 0.88 200-590
Hydrocarbons, petroleum distillates 11 1,100-3,300

32 Hydrocarbons, petroleum distillates 24 1,300-3,900
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Form. Exposure Dermal Exposure
Number Formulation (mg/day) (mg/day)1

Inhalation
2 3
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33 Hydrocarbons, petroleum distillates 0.93 310-920
Hydrocarbons, aromatic 0.44 310-920
Propylene glycol ethers 0.068 34-100
Water N/A N/A

34 Water N/A N/A
Terpenes 3.3 230-680
Hydrocarbons, petroleum distillates 0.56 170-510
Alkoxylated alcohols negligible 85-250
Fatty acid derivatives negligible 85-250

35 Hydrocarbons, petroleum distillates 11 200-590
Hydrocarbons, aromatic 0.88 1,100-3,300

36 Fatty acid derivatives negligible 900-2,700
Hydrocarbons, petroleum distillates 4.1 230-680
Hydrocarbons, aromatic 1.0 110-340
Propylene glycol ethers 0.37 57-170

37 Water N/A N/A
Hydrocarbons, petroleum distillates 1.67 625-1,840
Hydrocarbons, aromatic 0.064 32-97

38 Hydrocarbons, petroleum distillates 10 980-2,900
Alkoxylated alcohols 0.022 200-590
Fatty acid derivatives negligible 130-390

39 Water N/A N/A
Hydrocarbons, petroleum distillates 0.60 220-670
Propylene glycol ethers 0.31 110-330
Alkanolamines negligible 30-89
Ethylene glycol ethers 0.003 52-160

40 Hydrocarbons, aromatic 1.4 130-380
Hydrocarbons, petroleum distillates 4.0 190-570
Fatty acid derivatives negligible 950-2,800
Ethoxylated nonylphenol negligible 38-110

adjusted to equal 100 percent.
Formulation compositions were     1

The inhalation exposures are based on a "what if" scenario.2

The dermal exposures are bounding estimates and assume that no gloves or barrier creams are used by the workers.3

In situations where the chemical is corrosive (e.g., sodium hydroxide), dermal exposure to workers using the4

appropriate gloves is zero.

Negligible - Inhalation exposures to chemicals with vapor pressures <10  mmHg were assumed negligible.-3

N/A - Not applicable
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 Source: U.S. Environmental Protection Agency, Chemical Engineering Branch (CEB) Manual for the Preparation of Engineeringb

Assessments, (February 28, 1991), p. 4-1 through 4-39.
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6FHQDULR

%DVHG�RQ�WKH�JHQHUDO�IDFLOLW\�DVVXPSWLRQV�OLVWHG�LQ�6HFWLRQ������D�SUHVV�RSHUDWRU�LV�DVVXPHG
WR�ZDVK����EODQNHWV�SHU�VKLIW���(DFK�ZDVK�ODVWV�WZR�PLQXWHV���7KH�ZRUNHU�VTXLUWV���RXQFHV�RI�ZDVK
VROXWLRQ�RQWR�D�UDJ�XVLQJ�D�VTXLUW�ERWWOH���7KH�EODQNHW�LV�ZLSHG�ZLWK�WKH�ZHW�UDJ�DQG�WKHQ�ZLSHG
DJDLQ�ZLWK�D�GU\�UDJ���$OO�UDJV�DUH�GLVSRVHG�RI�LQ�FORVHG�VWRUDJH�FRQWDLQHUV��

,QKDODWLRQ�H[SRVXUHV�UHVXOW�IURP�WKH�YRODWLOL]DWLRQ�RI�FKHPLFDOV�IURP�WKH�EODQNHW�GXULQJ
ZDVKLQJ�DQG�IURP�WKH�UDJV�XVHG�WR�ZDVK�WKH�EODQNHW���8QYRODWLOL]HG�PDWHULDOV�WKDW�UHPDLQ�RQ�WKH
UDJV�DUH�DVVXPHG�WR�EH�GLVSRVHG�RI�DV�VROLG�ZDVWH�RU�WR�EH�UHPRYHG�DW�D�ODXQGU\�IDFLOLW\���,QKDODWLRQ
H[SRVXUHV�WR�YDSRUV�IURP�RSHQLQJ�WKH�FRQWDLQHUV�VWRULQJ�WKH�GLVSRVHG�UDJV�DUH�DVVXPHG�WR�EH
QHJOLJLEOH�� � ,QKDODWLRQ� H[SRVXUHV� WR� FKHPLFDOV�ZLWK� D� YDSRU� SUHVVXUH� �� �� �PP�+J� DUH� DOVR��

DVVXPHG�WR�EH�QHJOLJLEOH�

'HUPDO� H[SRVXUHV� UHVXOW� IURP� FRQWDFW� ZLWK� WKH� EODQNHW�ZDVK� VROXWLRQ� GXULQJ� EODQNHW
ZDVKLQJ� DFWLYLWLHV�� � 'HUPDO� H[SRVXUHV� DUH� HVWLPDWHG� EDVHG� RQ� W\SH� RI� RSHUDWLRQV� DQG� ZDVK
IRUPXODWLRQ�FRQFHQWUDWLRQV�

0HWKRGRORJ\���,QKDODWLRQ�([SRVXUHV

,QKDODWLRQ�H[SRVXUHV�ZHUH�HVWLPDWHG�IURP�WKH�VFHQDULR�GHVFULEHG�DERYH�XVLQJ�D�PDWHULDO
EDODQFH�LQKDODWLRQ�H[SRVXUH�PRGHO ���7KH�LQKDODWLRQ�H[SRVXUH�DVVHVVPHQW�IDOOV�XQGHU�WKH��ZKDWE

LI��FDWHJRU\��VHH�XQFHUWDLQWLHV�VHFWLRQ��

7KH�PDWHULDO�EDODQFH�PRGHO�DVVXPHV�WKDW�WKH�DPRXQW�RI�D�FKHPLFDO�LQ�D�URRP�HTXDOV�WKH
DPRXQW�RI�FKHPLFDO�JHQHUDWHG�LQ�WKH�URRP�PLQXV�WKH�DPRXQW�RI�FKHPLFDO�OHDYLQJ�WKH�URRP���7KH
PRGHO�LV�YDOLG�IRU�HVWLPDWLQJ�WKH�GLVSODFHPHQW�RI�YDSRUV�IURP�FRQWDLQHUV�DQG�IRU�HVWLPDWLQJ�WKH
YRODWLOL]DWLRQ�RI�OLTXLGV�IURP�RSHQ�VXUIDFHV���7KH�DVVXPSWLRQV�XVHG�LQ�WKLV�PRGHO�LQFOXGH�

& ,QFRPLQJ�URRP�DLU�LV�FRQWDPLQDQW�IUHH�

& 9DSRU�JHQHUDWLRQ�DQG�YHQWLODWLRQ�UDWHV�DUH�FRQVWDQW�RYHU�WLPH�

& 5RRP�DLU�DQG�YHQWLODWLRQ�DLU�PL[�LGHDOO\�

& 5DRXOW
V�/DZ�LV�YDOLG��L�H���UHJDUGLQJ�WKH�YRODWLOL]DWLRQ�DQG�LQWHUDFWLRQ�RI�YDSRUV��

& ,GHDO�JDV�ODZ�DSSOLHV��L�H���UHJDUGLQJ�WKH�LQWHUDFWLRQ�RI�YDSRUV���DQG

& �7\SLFDO�FDVH��YHQWLODWLRQ�SDUDPHWHUV�DUH�YDOLG� �DFWXDO�YHQWLODWLRQ�FRQGLWLRQV�DUH
XQNQRZQ��

7KH�LQKDODWLRQ�H[SRVXUH�PRGHO �HVWLPDWHV�WKH�HYDSRUDWLRQ�RI�FKHPLFDOV�IURP�RSHQ�VXUIDFHV��

VXFK�DV�WKH�VXUIDFH�RI�D�EODQNHW��XVLQJ�WKH�IROORZLQJ�HTXDWLRQV�






�
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(1)

(2)

(3)

ZKHUH�

*  9RODWLOL]DWLRQ�UDWH�RI�VXEVXUIDFH�L��J�P #VHFL
�

0  0ROHFXODU�ZHLJKW��J�PRO
3 
  9DSRU�SUHVVXUH�RI�SXUH�VXEVWDQFH�L��PP�+JL

;  0ROH�IUDFWLRQ�RI�VXEVWDQFH�L�LQ�VROXWLRQ��GLPHQVLRQOHVVL

5  *DV�FRQVWDQW���������PP�+J#P �PRO#.�

7  7HPSHUDWXUH��.
'  'LIIXVLYLW\��FP �VHFDE

�

Y  $LU�YHORFLW\��P�VHF]

]  'LVWDQFH�DORQJ�FRQWDPLQDWHG�VXUIDFH��P

7KH�DLU�YHORFLW\�Y �LV�DVVXPHG�WR�EH�����IHHW�SHU�PLQXWH��IW�PLQ����6LQFH�WKH�GLIIXVLYLW\��' �]� � � � � � � � � �� � � � DE

LV�QRW�DYDLODEOH�IRU�PDQ\�RI�WKH�FKHPLFDOV�XVHG�LQ�EODQNHW�ZDVKLQJ�IRUPXODWLRQV��WKH�IROORZLQJ
HTXDWLRQ�LV�XVHG�WR�HVWLPDWH�GLIIXVLYLW\�

'  'LIIXVLYLW\��FP �VHFDE
�

7  7HPSHUDWXUH��.
0  0ROHFXODU�ZHLJKW��J�PRO
3  7RWDO�SUHVVXUH��DWPW

(TXDWLRQ���LV�EDVHG�RQ�NLQHWLF�WKHRU\�DQG�JHQHUDOO\�JLYHV�YDOXHV�RI�' �WKDW�DJUHH�FORVHO\DE

ZLWK�H[SHULPHQWDO�GDWD���7KH�YRODWLOL]DWLRQ�UDWH��* ���FDOFXODWHG�LQ�(TXDWLRQV���DQG���DERYH��LV�XVHGL

LQ�WKH�IROORZLQJ�PDVV�EDODQFH�HTXDWLRQ�WR�FDOFXODWH�WKH�DLUERUQH�FRQFHQWUDWLRQ�RI�D�VXEVWDQFH�LQ
WKH�EUHDWKLQJ�]RQH�

ZKHUH�

&  $LUERUQH�FRQFHQWUDWLRQ��SSPY

7  $PELHQW�WHPSHUDWXUH��.
*  9RODWLOL]DWLRQ�UDWH�RI�VXEVWDQFH�L��J�P #VHFL

�

0  0ROHFXODU�ZHLJKW��J�PRO
$  $UHD�RI�VXUIDFH��P�

4  9HQWLODWLRQ�UDWH��IW �PLQ�

N  0L[LQJ�IDFWRU��GLPHQVLRQOHVV

7KH�PL[LQJ�IDFWRU��N��DFFRXQWV�IRU�VORZ�DQG�LQFRPSOHWH�PL[LQJ�RI�YHQWLODWLRQ�DLU�ZLWK�URRP
DLU���7KH�&(%�0DQXDO�VHWV�WKLV�IDFWRU�DW�����IRU�D�W\SLFDO�FDVH�DQG�DW�����IRU�D�ZRUVW�FDVH���
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(4)

(5)

7KH�&(%�0DQXDO�FRPPRQO\�XVHV�YHQWLODWLRQ�UDWHV��4��RI�����WR�������IW �PLQ���$Q�HIIHFWLYH�

YHQWLODWLRQ�UDWH�RI�������IW �PLQ�ZDV�XVHG�LQ�WKH�PRGHO���7KLV�UDWH�LV�HTXDO�WR�WKH�PL[LQJ�IDFWRU�RI�

����PXOWLSOLHG�E\�WKH��W\SLFDO�FDVH��YHQWLODWLRQ�UDWH��������IW �PLQ����7KH�YDOXH�RI�& �IURP�(TXDWLRQ�
Y

��LV�FRQYHUWHG�WR�PDVV�YROXPH�XQLWV�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ�

ZKHUH�

&  $LUERUQH�FRQFHQWUDWLRQ��PJ�PP
�

&  $LUERUQH�FRQFHQWUDWLRQ��SSPY

0  0ROHFXODU�ZHLJKW��J�PRO
9  0RODU�YROXPH�RI�DQ�LGHDO�JDV��/�PROP

$W���(&��9 �KDV�D�YDOXH�RI�������/�PRO���6LQFH�D�ZRUNHU�FDQ�EH�DVVXPHG�WR�EUHDWKH�DERXWP

�����P �RI�DLU�SHU�KRXU��DQ�LQKDODWLRQ�H[SRVXUH�FDQ�EH�FRPSXWHG�RQFH�& �KDV�EHHQ�GHWHUPLQHG��
P

(TXDWLRQV���DQG���FDQ�EH�FRPELQHG�WR�\LHOG�WKH�IROORZLQJ�HTXDWLRQ��JLYHQ�WKH��W\SLFDO�FDVH��FKRLFH
RI�YHQWLODWLRQ�SDUDPHWHUV�

ZKHUH�

,  7RWDO�DPRXQW�RI�VXEVWDQFH�LQKDOHG��PJ�GD\
*  9DSRU�JHQHUDWLRQ�UDWH��J�P #VHF�

$  $UHD�RI�VXUIDFH��P�

W  'XUDWLRQ�RI�H[SRVXUH��VHF�GD\

7KH� IROORZLQJ� YDULDEOHV� IRU� WKH� OLWKRJUDSK\� PRGHO� VKRS� DUH� EDVHG� RQ� WKH� &KHPLFDO
(QJLQHHULQJ�%UDQFK�0DQXDO��(3$���������

& Y � �����IW�PLQ �DLU�YHORFLW\�]

& 7� �����. �WHPSHUDWXUH�

& 4� �������IW �PLQ �YHQWLODWLRQ�UDWH��

& N� ���� �PL[LQJ�IDFWRU��GLPHQVLRQOHVV�

& 3 � �; #3 �5DRXOW
V�/DZ�L� � L L



7KH� IROORZLQJ� YDULDEOHV� DUH� EDVHG� RQ� WKH� DVVXPSWLRQV� SUHVHQWHG� RQ� SDJH� ����� � 7KHVH
DVVXPSWLRQV�ZHUH� UHYLHZHG� GXULQJ� WKH� (&%�*$7)�(QYLURQPHQWDO� $IIDLUV� &RQIHUHQFH� KHOG� LQ
2DNEURRN��,OOLQRLV�LQ�0DUFK�������

& ]� ����LQ �GLVWDQFH�DORQJ�FRQWDPLQDWHG�VXUIDFH�

& $� �����LQ �DUHD�RI�VXUIDFH��

& 7KH�DYHUDJH�WLPH�WR�ZDVK�RQH�EODQNHW�LV���PLQXWHV�






	

�
	

3.2  OCCUPATIONAL EXPOSURE ESTIMATES

3-15

D  = 0.085 cm /secab
2

& 7KH�DYHUDJH�QXPEHU�RI�EODQNHWV�ZDVKHG�SHU�VKLIW�LV����

& 7KH� DYHUDJH� ZRUNHU� LV� H[SRVHG� WR� ZDVK� YDSRUV� ��� PLQXWHV� SHU� GD\
�W� �������VHFRQGV�SHU�GD\��

& 'LOXWLRQV�ZLWK�ZDWHU�DUH�DFFRXQWHG�IRU�LQ�IRUPXODWLRQ�FRPSRVLWLRQV�

& $GMXVWHG�YDOXHV�ZHUH�XVHG�IRU�WKH�IRUPXOD�FRPSRVLWLRQV�EHFDXVH�WKH\�GLG�QRW�DOZD\V
VXP�WR������

6DPSOH�&DOFXODWLRQ���,QKDODWLRQ�([SRVXUHV

([DPSOH�)RUPXODWLRQ��FRPSRVLWLRQV�DUH�SHUFHQW�E\�ZHLJKW��

Range Adjusted*

35-45% 42.9% Ethoxylated nonylphenol

25-35% 33.3% Solvent naphtha (petroleum), heavy aromatic

15-20% 19.0% Propylene glycol monobutyl ether

0-5%  4.8% Tetrapotassium pyrophosphate

75-105% 100% Total

In cases where the maximum range values of the chemical compositions did not add up to 100%, the values were*

adjusted to 100%.

7KH�GLIIXVLYLW\�LV�FDOFXODWHG�XVLQJ�(TXDWLRQ����DV�IROORZV�

7KH�IROORZLQJ�YDOXHV�DUH�REWDLQHG�IURP�WKH�%DVLF�&KHPLFDO�'DWD�5HSRUW�IRU�VROYHQW�QDSKWKD
�SHWUROHXP���KHDY\�DURPDWLF�

7  ����.
0  ����J�PRO
3  ��DWPW






�
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G  = 0.0053 g/m#seci
2

I = 3.9 mg/day

8VLQJ�WKH�DERYH�YDOXH�IRU�GLIIXVLYLW\��WKH�YRODWLOL]DWLRQ�UDWH�FDQ�EH�FDOFXODWHG�XVLQJ�(TXDWLRQ����DV
IROORZV�

ZKHUH�

0  ����J�PRO
3  ����PP�+J
L

;  ��������PROH�IUDFWLRQ�L

5  �������PP�+J#P �PRO#.�

7  ����.
'  �������FP �VHFDE

�

Y  ����IW�PLQ� �������P�VHF]

]  ���LQ� ��������P

8VLQJ�WKLV�YDOXH�IRU�* ��WKH�H[SRVXUH�PD\�EH�FDOFXODWHG�XVLQJ�(TXDWLRQ����DV�IROORZV�L

ZKHUH�

*  �������J�P #VHF�

$  ����LQ � ��������P�� � � �

W  ���PLQ� �������VHF�GD\

8VLQJ�WKH�VDPH�PHWKRG�IRU�HDFK�FKHPLFDO�LQ�WKH�([DPSOH�)RUPXODWLRQ��WKH�IROORZLQJ�UHVXOWV�DUH
REWDLQHG�

Chemical Inhalation Rate

Ethoxylated nonylphenol Negligible

Solvent naphtha (petroleum), heavy aromatic 3.9 mg/day

Propylene glycol monobutyl ether 4.3 mg/day

Tetrapotassium pyrophosphate Negligible
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0HWKRGRORJ\���'HUPDO�([SRVXUHV

'HUPDO�H[SRVXUH�LV�FDXVHG�E\�FRQWDFW�ZLWK�D�PDWHULDO���)RU�WKH�EODQNHW�SUHVV�RSHUDWRUV�
FRQWDFW�ZLWK�WKH�PDWHULDO�LQFOXGHV�WRXFKLQJ�WKH�GDPS�UDJV�DQG�PDQXDOO\�DSSO\LQJ�WKH�UDJV�WR�WKH
EODQNHW�WR�UHPRYH�LQN���5RXWLQH�FRQWDFW�ZLWK�WZR�KDQGV�ZDV�PRGHOHG�IRU�WKH�GHUPDO�H[SRVXUH
DVVHVVPHQW�

7KH�GHUPDO�FRQWDFW�PRGHO �ZDV�XVHG�WR�FDOFXODWH�GHUPDO�H[SRVXUH�HVWLPDWHV�IRU�EODQNHW�

ZDVKLQJ�DFWLYLWLHV�E\�DGMXVWLQJ�WKH�FRQFHQWUDWLRQ�RI� WKH�FKHPLFDO� LQ�WKH�PL[WXUH�� �7KLV�PRGHO
SURYLGHV� ERXQGLQJ� HVWLPDWHV� DQG� DVVXPHV� WKDW� QR� JORYHV� RU� EDUULHU� FUHDPV� DUH� XVHG� E\� WKH
ZRUNHUV���,Q�VLWXDWLRQV�ZKHUH�WKH�FKHPLFDO�LV�FRUURVLYH��H�J���VRGLXP�K\GUR[LGH���GHUPDO�H[SRVXUH
WR�ZRUNHUV�XVLQJ�WKH�DSSURSULDWH�JORYHV�LV�QHJOLJLEOH���$OVR��IRU�RWKHU�FKHPLFDOV��LI�WKH�DSSURSULDWH
JORYHV�DUH�ZRUQ�H[SRVXUH�WR�ZRUNHUV�ZLOO�EH�QHJOLJLEOH�

$VVXPSWLRQV�XVHG�LQ�WKH�GHUPDO�PRGHO �LQFOXGH��

& 7KH� FRQFHQWUDWLRQV� RI� WKH� FKHPLFDOV� LQ� WKH� PL[WXUH� DUH� FRQVWDQW� �L�H��� QR
HYDSRUDWLRQ��WKURXJKRXW�WKH�WLPH�RI�DEVRUSWLRQ�

& 1R�GHUPDO�SURWHFWLRQ��DGPLQLVWUDWLYH��ZRUN�SUDFWLFH��RU�RWKHU�FRQWUROV�DUH�XVHG�WR
OLPLW�GHUPDO�H[SRVXUH�

& 7KH�VXUIDFH�DUHD�RI�WZR�KDQGV�LV������FP ��

& 7KH�DPRXQW�WKDW�LV�DFWXDOO\�DEVRUEHG�LV�QRW�GHWHUPLQHG�

& 7KH�TXDQWLW\�UHPDLQLQJ�RQ�WKH�KDQG�LV�����PJ�FP ��DQG�

& $�VLQJOH�FRQWDFW�ZLWK�WKH�FKHPLFDO�UHVXOWV�LQ�H[SRVXUH�IRU�D�FRPSOHWH�ZRUN�GD\�
7KDW� LV�� WKH�GXUDWLRQ�RI� H[SRVXUH� LV� HVWLPDWHG�DW�����KRXUV�RU� ORQJHU��EXW� LW� LV
DVVXPHG�WKH�ZRUNHU�ZDVKHV�XS�DW�PHDO�WLPH��DQG�LI�WKH�GXUDWLRQ�LV�UHSRUWHG�IRU�D
IXOO�GD\��WKH�SRWHQWLDO�GRVH�VKRXOG�WRWDO�RQO\�WKH�HVWLPDWH�IRU�D�VLQJOH�FRQWDFW�

6DPSOH�&DOFXODWLRQ���'HUPDO�([SRVXUHV

8VLQJ�WKH�([DPSOH�)RUPXODWLRQ�

(WKR[\ODWHG�QRQ\OSKHQRO� ��������$GMXVWHG�ZHLJKW���

7KH�GHUPDO�H[SRVXUH�WR�EODQNHW�ZDVKHV�IRU�URXWLQH�GHUPDO�FRQWDFW� ���KDQGV�� LV
������WR�������PJ�GD\ ����H�J�������PJ�FP ��[�������FP �GD\�� �� � � ��� �� � �

7KH�GHUPDO�H[SRVXUH�WR�HWKR[\ODWHG�QRQ\OSKHQRO�LV�������RI�WKH�WRWDO�EODQNHW�ZDVK
H[SRVXUH��RU�����WR�������PJ�GD\�
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of conditions for which actual exposure parameter data are incomplete or nonexistent.  The calculated exposures are not intended
to provide information about how likely the combination of exposure parameter values might be in the actual population or
approximately how many, if any, persons might actually be subjected to the calculated exposure.
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8VLQJ�WKH�VDPH�PHWKRG�IRU�HDFK�FKHPLFDO�LQ�WKH�([DPSOH�)RUPXODWLRQ��WKH�IROORZLQJ�UHVXOWV
DUH�REWDLQHG�

Chemical Dermal Exposure

Ethoxylated nonylphenol 560 to 1,700 mg/day

Solvent naphtha (petroleum), heavy aromatic 430 to 1,300 mg/day

Propylene glycol monobutyl ether 250 to 740 mg/day

Tetrapotassium pyrophosphate 62 to 190 mg/day

8QFHUWDLQWLHV���2FFXSDWLRQDO�([SRVXUHV

$Q\�GHWHUPLQDWLRQ�RI�WKH�RFFXSDWLRQDO�H[SRVXUH�OHYHOV�DVVRFLDWHG�ZLWK�EODQNHW�ZDVKLQJ
DFWLYLWLHV�UHTXLUHV�PDNLQJ�DVVXPSWLRQV�DERXW�WKH�ZDVKLQJ�SURFHVVHV��ZRUNSODFH�HQYLURQPHQW�
KHDOWK�DQG�VDIHW\�SUDFWLFHV��DQG�ZDVWH�PDQDJHPHQW�SUDFWLFHV�

(3$�KDV�SXEOLVKHG�*XLGHOLQHV�IRU�([SRVXUH�$VVHVVPHQW�LQ�WKH�)HGHUDO�5HJLVWHU���7KHVH
JXLGHOLQHV�SURYLGH�WKH�EDVLF�WHUPLQRORJ\�DQG�SULQFLSOHV�E\�ZKLFK�WKH�$JHQF\�FRQGXFWV�H[SRVXUH
DVVHVVPHQWV���,I�WKH�H[SRVXUH�DVVHVVPHQW�PHWKRGRORJ\�DOORZV�DQ�DVVHVVRU�WR�LQ�VRPH�ZD\�TXDQWLI\
WKH�VSHFWUXP�RI� H[SRVXUH�� WKH�DVVHVVRU�VKRXOG�DVVHVV� W\SLFDO� H[SRVXUHV��DV�ZHOO�DV�KLJK�HQG
H[SRVXUHV�RU�ERXQGLQJ�H[SRVXUHV���7\SLFDO�H[SRVXUHV�UHIHU�WR�H[SRVXUHV�RI�D�W\SLFDO�SHUVRQ�WR�D
SDUWLFXODU�VXEVWDQFH���+LJK�HQG�H[SRVXUHV�UHIHU�WR�H[SRVXUHV�RI�D�SHUVRQ�H[SRVHG�WR�DPRXQWV�RI
D�VXEVWDQFH�KLJKHU�WKDQ�H[SRVXUHV�UHFHLYHG�E\����SHUFHQW�RI�WKH�SHRSOH��RU�HFRORJLFDO�VSHFLHV�RI
LQWHUHVW��H[SRVHG�WR�WKH�VXEVWDQFH���%RXQGLQJ�H[SRVXUHV�DUH�MXGJPHQWV�DVVXPLQJ�WKDW�QR�RQH�ZLOO
EH�H[SRVHG�WR�DPRXQWV�RI�VXEVWDQFH�KLJKHU�WKDQ�WKH�FDOFXODWHG�DPRXQW���+RZHYHU��LQ�PDQ\�FDVHV�
RQO\� D�SLFWXUH�RI�ZKDW� WKH� H[SRVXUH�ZRXOG�EH�XQGHU�D� JLYHQ� VHW� RI� FLUFXPVWDQFHV��ZLWKRXW�D
FKDUDFWHUL]DWLRQ�RI�WKH�SUREDELOLW\�RI�WKHVH�FLUFXPVWDQFHV��FDQ�EH�FDOFXODWHG���7KHVH�SLFWXUHV�DUH
FDOOHG��:KDW�LI��VFHQDULRV� �DQG�WKH\�GR�QRW�WU\�WR�MXGJH�ZKHUH�RQ�WKH�H[SRVXUH�VFDOH�WKH�HVWLPDWHF

DFWXDOO\�IDOOV���7KH�LQKDODWLRQ�H[SRVXUH�DVVHVVPHQWV�FDOFXODWHG�IRU�WKH�EODQNHW�SUHVV�RSHUDWRUV�IDOO
XQGHU�WKH��ZKDW�LI��FDWHJRU\�DQG�WKH�GHUPDO�H[SRVXUH�DVVHVVPHQWV�DUH�ERXQGLQJ�H[SRVXUHV�

$OWKRXJK�WKH�EODQNHW�ZDVKLQJ�SURFHVV�LV�UHODWLYHO\�VWUDLJKWIRUZDUG��RFFXSDWLRQDO�H[SRVXUH
OHYHOV�ZLOO�GLIIHU�LQ�VKRS�HQYLURQPHQWV�EHFDXVH�RI�PDQ\�YDULDEOHV��LQFOXGLQJ�

& 9RODWLOLW\�RI�EODQNHW�ZDVK�XVHG�
& $PRXQW�RI�EODQNHW�ZDVK�DSSOLHG�
& $SSOLFDWLRQ�RI�FKHPLFDOV�WR�EODQNHW�DQG�UDJV�
& 8VH�RI�SHUVRQDO�SURWHFWLYH�HTXLSPHQW�DQG�VDIHW\�SURFHGXUHV�
& %ODQNHW�ZDVKLQJ�WLPH�
& 9HQWLODWLRQ�FRQGLWLRQV�DQG�VKRS�OD\RXW�
& 1XPEHU�RI�EODQNHWV�FOHDQHG�
& 7HPSHUDWXUH�FRQGLWLRQV��DPELHQW�DQG�VROYHQW��
& $YHUDJH�VL]H�RI�EODQNHWV��DQG
& 1XPEHU�RI�SUHVVHV�SHU�IDFLOLW\�
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7KH� SXUSRVH� RI� WKLV� JHQHUDO� SRSXODWLRQ� H[SRVXUH� DVVHVVPHQW� LV� WR� GHWHUPLQH� QRQ�
RFFXSDWLRQDO�H[SRVXUHV�WR�OLWKRJUDSK\�EODQNHW�ZDVK�FKHPLFDOV���7KLV�GHWHUPLQDWLRQ�DGGUHVVHV
FRQWDFW�E\�SHRSOH�ZKR�DUH�QRW�GLUHFWO\�LQYROYHG�LQ�WKH�OLWKRJUDSK\�SURFHVV���3HRSOH�ZKR�OLYH�QHDU
D� SULQWLQJ� IDFLOLW\� PD\� EUHDWKH� DLU� FRQWDLQLQJ� VPDOO� DPRXQWV� RI� YDSRUV� IURP� HYDSRUDWLRQ� RI
SURGXFWV�DW�WKH�SULQWLQJ�IDFLOLW\���5HVLGXHV�IURP�WKH�EODQNHW�ZDVK�SURGXFWV�HQWHU�WKH�HQYLURQPHQW
ZKHQ�IDFLOLWLHV��HLWKHU�SULQWHU�IDFLOLWLHV�RU�ODXQGULHV�ZDVKLQJ�WKH�UDJV��GLVFKDUJH�WKH�SURGXFWV�GRZQ
WKH�GUDLQ��HLWKHU�WR�D�SXEOLFO\�RZQHG�WUHDWPHQW�ZRUNV��327:��RU�WKURXJK�D�VHSWLF�V\VWHP���2QFH
WKH�FKHPLFDOV�HQWHU�VXUIDFH�ZDWHU��WKH\�PD\�WUDYHO�GRZQVWUHDP�DQG�HQWHU�D�GULQNLQJ�ZDWHU�IDFLOLW\�
3HRSOH�FRXOG� WKHQ�EH�H[SRVHG�E\�GULQNLQJ� WKLV�ZDWHU�� �3HRSOH�PD\�DOVR�GULQN�ZHOO�ZDWHU� WKDW
FRQWDLQV�FRQWDPLQDQWV�WKDW�KDYH�PLJUDWHG�IURP�D�ODQGILOO�ZKHUH�ZDVWHV��HVSHFLDOO\�UDJV�DQG�HPSW\
FRQWDLQHUV��DUH�GLVSRVHG���)RU�HDFK�RI�WKHVH�FRQWDFW�URXWHV��WKH�DPRXQW�RI�H[SRVXUH�GHSHQGV�RQ
VHYHUDO� IDFWRUV�� � GLVWDQFH� IURP� WKH� IDFLOLW\�� WKH� DFWXDO� URXWHV� RI� FRQWDFW� �VXFK� DV� GULQNLQJ�
EUHDWKLQJ��WRXFKLQJ���WKH�OHQJWK�RI�WLPH�WKH�FKHPLFDO�KDV�EHHQ�LQ�WKH�HQYLURQPHQW��DQG�WKH�ZD\
WKDW� WKH� FKHPLFDO�PRYHV� WKURXJK� WKH� HQYLURQPHQW�� � 7KH� SRWHQWLDO� H[SRVXUHV� DOVR� GHSHQG� RQ
HQYLURQPHQWDO�FRQGLWLRQV��LQFOXGLQJ�WKH�ZHDWKHU�DQG�WKH�YROXPH�RI�ZDWHU�LQ�WKH�VWUHDP�RU�ULYHU
ZKLFK�UHFHLYHV�WKH�IDFLOLW\
V�GLVFKDUJHV�

7KH�JHQHUDO�SRSXODWLRQ�H[SRVXUH�DVVHVVPHQW�VKRXOG�QRW�EH�FRPSDUHG�WR�WKH�RFFXSDWLRQDO
KHDOWK�VWDQGDUGV�WR�GHWHUPLQH�LI�DQ�H[SRVXUH�LV�UHDVRQDEOH�RU�QRW���0DQ\�RFFXSDWLRQDO�VWDQGDUGV
DUH�EDVHG�RQ�WHFKQRORJLFDO�IHDVLELOLW\��UDWKHU�WKDQ�LGHDO�ULVN�UHGXFWLRQ���)XUWKHUPRUH��PHDVXULQJ
LQWHUQDO� IDFLOLW\� FRQWDPLQDQW� OHYHOV� PD\� QRW� EH� VXIILFLHQW� WR� GHWHUPLQH� VLJQLILFDQW� JHQHUDO
SRSXODWLRQ�H[SRVXUH���&HUWDLQ�W\SHV�RI�FRQWUROV�VLPSO\�PRYH�WKH�FKHPLFDO�IURP�LQVLGH�WKH�SODQW�WR
WKH�RXWGRRUV��FUHDWLQJ�KLJKHU�FRQFHQWUDWLRQV�RXWVLGH�WKH�IDFLOLW\�WKDQ�LQVLGH�WKH�IDFLOLW\���6RPH
SDWKZD\V� RI� H[SRVXUH�� VXFK� DV� WKH� GULQNLQJ�ZDWHU� SDWK�� GR�QRW� H[LVW� IRU�ZRUNHUV�� � ,W� LV� DOVR
LPSRUWDQW�WR�QRWH�WKDW�VRPH�FKHPLFDOV�PD\�KDYH�D�PRUH�VLJQLILFDQW�LPSDFW�RQ�D�VSHFLILF�VHJPHQW
RI�WKH�JHQHUDO�SRSXODWLRQ��VXFK�DV�FKLOGUHQ��WKDQ�RQ�D�W\SLFDO�ZRUNHU�

&KDSWHU���FRQWDLQV�VXPPDULHV�IRU�WKH�IDWH�RI�DOO�RI�WKH�FKHPLFDOV�LGHQWLILHG�DV�EHLQJ�XVHG
LQ�EODQNHW�ZDVK�SURGXFWV���7KH�IDWH�RI�WKH�FKHPLFDO�LQ�WKH�HQYLURQPHQW�LV�KRZ�ZH�UHIHU�WR�WKH
EUHDNGRZQ��WUDQVIRUPDWLRQ��DQG�PRELOLW\�RI�WKH�FKHPLFDO�WKURXJK�DLU��ZDWHU��DQG�ODQG���&KHPLFDO
IDWH�GLIIHUV�IRU�UHOHDVH�WKURXJK�D�ZDVWH�ZDWHU�WUHDWPHQW�IDFLOLW\�DV�RSSRVHG�WR�DQ�DLU�UHOHDVH�RU�D
ODQGILOO�UHOHDVH���'HILQLWLRQV�RI�WKH�WHUPV�XVHG�WR�GHVFULEH�WKH�IDWH�DUH�DOVR�LQFOXGHG�LQ�&KDSWHU���
)RU�WKLV�DVVHVVPHQW��WKH�SHUFHQW�UHPRYDO�GXULQJ�ZDVWHZDWHU�WUHDWPHQW�DQG�WKH�KDOI�OLIH�RI�WKH
FKHPLFDO�LQ�DLU�DUH�WKH�SULPDU\�HOHPHQWV�WDNHQ�IURP�WKH�IDWH�DVVHVVPHQW����7KH�RWKHU�SURSHUWLHV
DQG�SURFHVVHV�OLVWHG�ZHUH�XVHG�WR�GHULYH�RU�HVWLPDWH�WKHVH�YDOXHV�

�7KLV�DVVHVVPHQW�DGGUHVVHV�WZR�SHUVSHFWLYHV���ORFDO�DQG�UHJLRQDO���7KH�ORFDO�SRLQW�RI�YLHZ
FRQVLGHUV�D�VLQJOH�IDFLOLW\�LQ�QRUPDO�RSHUDWLRQ���,W�ZLOO�KDYH�FHUWDLQ�UHOHDVHV�WKDW�DIIHFW�D�VSHFLILF
DUHD�DQG�VSHFLILF�ORFDO�SRSXODWLRQ���6LQFH�LQIRUPDWLRQ�LV�QRW�DYDLODEOH�IRU�HDFK�OLWKRJUDSK\�IDFLOLW\�
D��PRGHO�IDFLOLW\��DSSURDFK�LV�XVHG�WR�FDOFXODWH�W\SLFDO�UHOHDVHV�DQG�HQYLURQPHQWDO�FRQFHQWUDWLRQV�
7KLV�DSSURDFK�ZLOO�QRW�DOORZ�XV�WR�VSHFLI\�WKH�QXPEHU�RI�SHRSOH�DURXQG�WKH�IDFLOLW\�EHFDXVH�WKH
SRSXODWLRQ�YDULHV�FRQVLGHUDEO\�GHSHQGLQJ�RQ�WKH�ORFDWLRQ�RI�WKH�SULQWLQJ�IDFLOLW\���7KH�UHJLRQDO
SHUVSHFWLYH�SURYLGHV�LQVLJKW�LQWR�WKH�RYHUDOO�LPSDFW�RI�UHOHDVHV�IURP�DOO�RI�WKH�SULQWLQJ�IDFLOLWLHV�IRU
WKH�JHQHUDO�SRSXODWLRQ���:KLOH�RQH�IDFLOLW\�PD\�QRW�EH�UHOHDVLQJ�YHU\�PXFK�RI�DQ\�JLYHQ�FKHPLFDO�
WKH�FXPXODWLYH�HIIHFW�RI�DOO�RI�WKH�SULQWHUV�LQ�DQ�DUHD�FRXOG�EH�VHULRXV���7KH�UHJLRQDO�SHUVSHFWLYH
ZDV�PRGHOHG�XVLQJ�IDFLOLWLHV�ORFDWHG�LQ�D�VLQJOH�FLW\��'HQYHU��&RORUDGR��WR�SURYLGH�DQ�H[DPSOH�RI
FXPXODWLYH�H[SRVXUHV�

7KLV�H[SRVXUH�DVVHVVPHQW�VKRXOG�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�KHDOWK�DVVHVVPHQW�WR
SURYLGH�D�EDODQFHG�SLFWXUH�RI�ULVN���7KH�VSHFLILF�HIIHFWV�RI�D�FKHPLFDO��VXFK�DV�DFXWH��VKRUW�WHUP�
HIIHFWV�RU�FKURQLF��ORQJ�WHUP��HIIHFWV��GHWHUPLQH�ZKDW�SHULRG�V��RI�H[SRVXUH�WR�FRQVLGHU���)RU�ORQJ�
WHUP� �FKURQLF�� HIIHFWV�� VXFK� DV� FDUFLQRJHQLFLW\�� LW� LV�PRVW� KHOSIXO� WR� KDYH� DYHUDJH�� RU� W\SLFDO�
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H[SRVXUHV��VLQFH�WKH�HIIHFW�GHSHQGV�RQ�WKH�FXPXODWLYH�H[SRVXUH���)RU�DFXWH�HIIHFWV��ZKLFK�FDQ
LQFOXGH�WKLQJV�VXFK�DV�H\H�LUULWDWLRQ��D�SHDN�H[SRVXUH�HVWLPDWH�ZRXOG�EH�PRUH�KHOSIXO���7KLV�FDQ
WKHQ�EH�FRPSDUHG�ZLWK�OHYHOV�DW�ZKLFK�WKH�FKHPLFDO�LV�NQRZQ�WR�FDXVH�LPPHGLDWH�KHDOWK�SUREOHPV�
6LQFH�WKH�LQIRUPDWLRQ�ZKLFK�ZRXOG�DOORZ�SHDN�H[SRVXUHV�WR�EH�FDOFXODWHG�LV�QRW�DYDLODEOH��DYHUDJH
FRQFHQWUDWLRQV�DUH�FDOFXODWHG�LQ�WKLV�DVVHVVPHQW�

8QFHUWDLQW\

(VWLPDWLQJ�H[SRVXUHV�LV�D�VFLHQFH�ZKHUH�PDQ\�SLHFHV�DUH�DSSUR[LPDWHG��OHDGLQJ�WR�VRPH
XQFHUWDLQW\�LQ�WKH�UHVXOWV�RI�WKH�HVWLPDWHV���,Q�WKLV�DVVHVVPHQW�ZH�XVHG�D�PRGHO�IDFLOLW\�DSSURDFK�
ZKHUH�WKH�PRGHO�IDFLOLW\�ZDV�QRW�DQ�DFWXDO�SULQWLQJ�IDFLOLW\�ZKLFK�H[LVWV����,Q�RXU�PRGHOLQJ��ZH�KDYH
IL[HG� FHUWDLQ�GDWD�SRLQWV� WR� VSHFLILF� YDOXHV�� �$OWKRXJK�ZH�KDYH�SUHYLRXVO\�XVHG�ZHDWKHU�GDWD
VSHFLILFDOO\� IRU� � 6DQ� %HUQDUGLQR�� WKLV� GRHV� QRW�PHDQ� WKDW� WKH� FRQFHQWUDWLRQ� UHVXOWV� KDYH� QR
PHDQLQJ� IRU�D�GLIIHUHQW� ORFDWLRQ�� �0DQ\� ORFDWLRQV�ZRXOG�KDYH�URXJKO\� WKH�VDPH�FRQFHQWUDWLRQ
UHVXOWV�DV�6DQ�%HUQDUGLQR��DQG�QR�ORFDWLRQV�ZRXOG�KDYH�FRQFHQWUDWLRQV�RI�OHVV�WKDQ�RQH�WHQWK�RI
WKH�UHVXOWV�IRU�6DQ�%HUQDUGLQR���2IWHQ��GDWD�SDUDPHWHUV�DUH�IL[HG�EHFDXVH�ZH�NQRZ�ZKDW�VHOHFWLQJ
WKLV�FRPELQDWLRQ�RI�YDOXHV�GRHV�WR�WKH�UHODWLYH�YDOXH�RI�WKH�ULVN���7KH�EXLOGLQJ�KHLJKW���WHPSHUDWXUH
DQG�WKH�H[LW�YHORFLW\�LQ�DLU�PRGHOLQJ�DUH�H[DPSOHV�RI�WKHVH�W\SHV�RI�SDUDPHWHUV���:H�KDYH�VHW�WKHP
WR�PD[LPL]H�WKH�DYHUDJH�FRQFHQWUDWLRQV�FORVH�WR�WKH�IDFLOLW\����6RPH�SHRSOH�ZRXOG�FDOO�WKLV�D�ZRUVW
FDVH��RU�D�ERXQGLQJ�HVWLPDWH���,Q�DFWXDOLW\��VLQFH�ZH�KDYH�SUHVHQWHG�D�VFHQDULR�IRU�PRGHOLQJ��EXW
GR�QRW�NQRZ�KRZ�RIWHQ�WKRVH�H[SRVXUH�OHYHOV� �RU��SRWHQWLDO�GRVHV��DFWXDOO\�H[LVW��WKH�H[SRVXUH
HVWLPDWHV��VKRXOG�EH�ODEHOHG�D�§:KDW�LI�¨���7KHVH�:KDW�LI�HVWLPDWHV�DQVZHU�D�TXHVWLRQ�VLPLODU�WR
§:KDW�KDSSHQV�LI�WKH�EXLOGLQJ�LV�DOZD\V�WKUHH�PHWHUV�WDOO��WKH�DLU�HVFDSLQJ�KDV�OLWWOH�H[LW�YHORFLW\�
DQG�LV�DPELHQW�WHPSHUDWXUH"¨��,W�LV�D�YHU\�JRRG�EDVLV�IRU�FRPSDULQJ�ULVN�EHWZHHQ�IRUPXODWLRQV��

2YHUYLHZ�E\�0HGLD

7KH�IROORZLQJ�VHFWLRQV�SURYLGH�DQ�RYHUYLHZ�RI�JHQHUDO�SRSXODWLRQ�H[SRVXUHV�WKDW�PD\�RFFXU
YLD�DLU��VXUIDFH�ZDWHU��VHSWLF�V\VWHPV��DQG�ODQGILOOV�

$LU

/RFDO�([SRVXUH���5HOHDVHV�WR�DLU�UHVXOW�IURP�HYDSRUDWLRQ�RI�FKHPLFDOV�GXULQJ�WKH�EODQNHW
ZDVK�SURFHVV�� � �$FWLYLWLHV� LQFOXGH�DOORZLQJ�EODQNHWV� WR�GU\��XVLQJ�VKRS� WRZHOV�GXULQJ�EODQNHW
FOHDQLQJ��RU�RSHQLQJ�WKH�FRQWDLQHUV�WKDW�KROG�WKH�EODQNHW�ZDVK���7KHVH�YDSRUV�DUH�WKHQ�FDUULHG�E\
DQG�PL[HG�ZLWK�RXWVLGH�DLU���7KH�UHVXOWLQJ�DLU�FRQFHQWUDWLRQ�ZLOO�GHSHQG�RQ�ZHDWKHU�FRQGLWLRQV�
6WDJQDQW�FRQGLWLRQV�ZLOO�QRW�PRYH�YDSRUV�DZD\�TXLFNO\��VR�ORFDO�FRQFHQWUDWLRQV�RI�WKH�FKHPLFDO�ZLOO
EH�KLJKHU�WKDQ�WKH�FRQFHQWUDWLRQV�IDUWKHU�IURP�WKH�SODQW���8QGHU�ZLQG\�FRQGLWLRQV��WKH�YDSRUV�ZLOO
EH�FDUULHG�DZD\�IDVWHU��UHGXFLQJ�WKH�ORFDO�FRQFHQWUDWLRQV���7KH�QXPEHU�RI�SHRSOH�PD\�LQFUHDVH�RU
GHFUHDVH�ZLWK�GLVWDQFH�IURP�WKH�IDFLOLW\���7KH�ORFDWLRQ�RI�WKH�SULQWLQJ�IDFLOLW\�ZLOO�DOVR�LQIOXHQFH�WKH
H[SRVXUH�� � ,I� WKH� ORFDWLRQ� LV� NQRZQ�� WKH� H[SRVXUH� DVVHVVRU� ZLOO� XVH� D� FRPSXWHU� SURJUDP� WR
GHWHUPLQH�ZHDWKHU�SDWWHUQV���7KH�QXPEHU�RI�SHRSOH�DURXQG�D�NQRZQ�IDFLOLW\�ZLOO�EH�GHWHUPLQHG�E\
XVLQJ�FHQVXV�GDWD��

)RU�RXU�PRGHO�IDFLOLW\��ZH�DVVXPH�D�EXLOGLQJ�KHLJKW�RI�WKUHH�PHWHUV��DQG�D�ZLGWK�RI���
PHWHUV�� �7KLV� LV�D�EXLOGLQJ�DSSUR[LPDWHO\� WKH�VL]H�RI�D�RQH�FDU�JDUDJH�� �:H�WKHQ�SLFN�VDPSOH
ZHDWKHU�FRQGLWLRQV�WR�GHWHUPLQH�ZKDW�WKH�DLU�FRQFHQWUDWLRQ�RI�D�FKHPLFDO�ZLOO�EH�DW�D�VHW�GLVWDQFH
IURP�WKH�SULQWLQJ�IDFLOLW\���6DQ�%HUQDUGLQR�LV�XVHG�EHFDXVH�WKH�ZHDWKHU�FRQGLWLRQV�WKHUH�ZLOO�UHVXOW
LQ�WKH�KLJKHVW�DYHUDJH�FRQFHQWUDWLRQV�DURXQG�WKH�IDFLOLW\�RI�DQ\�RI�WKH�DSSUR[LPDWHO\�����ZHDWKHU
VWDWLRQV�LQ�WKH�8QLWHG�6WDWHV���7KH�DYHUDJH�FRQFHQWUDWLRQV�DURXQG�6DQ�%HUQDUGLQR�DUH�ZLWKLQ�DQ
RUGHU�RI�PDJQLWXGH��SRZHU�RI�WHQ��RI�FRQFHQWUDWLRQV�H[SHFWHG�DQ\ZKHUH�HOVH�LQ�WKH�FRXQWU\����,I�WKH
6DQ�%HUQDUGLQR�DYHUDJH�FRQFHQWUDWLRQ�ZHUH�HVWLPDWHG�DV�����J�P ��WKHQ�WKH�DYHUDJH�FRQFHQWUDWLRQ�

DQ\ZKHUH�LQ�WKH�FRXQWU\�ZRXOG�EH�JUHDWHU�WKDQ����J�P ��
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7KH�PRGHO�XVHG�LV�FDOOHG�,QGXVWULDO�6RXUFH�&RPSOH[�/RQJ�7HUP��,6&/7����,W�ZDV�GHYHORSHG
DV�D�UHJXODWRU\�PRGHO�E\�WKH�(3$ªV�2IILFH�RI�$LU�DQG�5DGLDWLRQ���7KH�2IILFH�RI�3ROOXWLRQ�3UHYHQWLRQ
DQG�7R[LFV�XVHV�DQ�LPSOHPHQWDWLRQ�RI�,6&/7�LQ�WKH�*UDSKLFDO�([SRVXUH�0RGHOLQJ�6\VWHP��*(06��
$SSHQGL[�%�FRQWDLQV�DQ�H[DPSOH�RI�DQ�LQSXW�ILOH�IRU�WKLV�PRGHO���([FHSW�IRU�LWHPV�LGHQWLILHG��WKH
SDUDPHWHUV�HQWHUHG�DUH�WKH�UHJXODWRU\�GHIDXOWV���7KH�PRGHO�ZLOO�FDOFXODWH�PRUH�WKDQ�RQH�FKHPLFDO
DW�D� WLPH�DQG� LV� UXQ� LQ�XUEDQ���PRGH�� �$OVR�HQWHUHG� LQWR� WKH�PRGHO� LV� WKH�GHFD\� UDWH�RI� WKH
FKHPLFDO���7R�FRQYHUW�IURP�WKH�KDOI�OLIH�RI�WKH�FKHPLFDO��JLYHQ�LQ�WKH�IDWH�VXPPDULHV�LQ�&KDSWHU���
WR�WKH�GHFD\�UDWH�LQ�LQYHUVH�VHFRQGV��GLYLGH��������WKH�QDWXUDO�ORJ�RI����E\�WKH�KDOI�OLIH�LQ�VHFRQGV�

7KH�DPRXQW�UHOHDVHG��JLYHQ�LQ�WKLV�GRFXPHQW�LQ�XQLWV�RI�JUDPV�SHU�VHFRQG��LV�FDOFXODWHG
LQ�JUDPV�SHU�VHFRQG�SHU�PHWHU�VTXDUHG���6LQFH�RXU�PRGHO�IDFLOLW\�LV����PHWHUV�SHU�VLGH��RU����
PHWHUV�VTXDUH��WKH�UHOHDVH�LV�GLYLGHG�E\�����

,Q�RUGHU�WR�REWDLQ�WKH�FRQFHQWUDWLRQ�DW�����PHWHUV��D�VSHFLDO�SRODU�JULG�ZDV�HQWHUHG���7KH
ULQJ�GLVWDQFHV�VSHFLILHG�ZHUH�����PHWHUV������PHWHUV������PHWHUV������PHWHUV������PHWHUV�����
PHWHUV������PHWHUV������PHWHUV������PHWHUV�DQG�D�NLORPHWHU���7KH�DLU�GLVSHUVLRQ�PRGHO�FDOFXODWHV
WKH�DYHUDJH�DLU�FRQFHQWUDWLRQV�RI�WKH�FKHPLFDO�YDSRUV�LQ�WKH�VSHFLILHG�VHFWRUV���7KH�VHFWRUV�DUH
GHILQHG�E\� WKH� ULQJV�DQG� WKH�FRPSDVV�SRLQWV�� IRUPLQJ�DQ�DUF�VKDSHG�DUHD�� �7KHUH�ZHUH� WKUHH
FDOFXODWLRQV�SHU�VHFWRU����7KH�FRPSDVV�SRLQW�ZLWK�WKH�KLJKHVW�FRQFHQWUDWLRQ�DW�����PHWHUV�ZDV�WKHQ
XVHG�WR�GHWHUPLQH�H[SRVXUH���7KH�ORFDWLRQ�ZDV�DW���(��WKDW�LV��HDVW��

)URP�WKH�FRQFHQWUDWLRQ�LQ�WKH�DLU��WKH�DPRXQW�ZLWK�ZKLFK�DQ�LQGLYLGXDO�PD\�DFWXDOO\�FRPH
LQ�FRQWDFW�FDQ�EH�FDOFXODWHG�E\�NQRZLQJ�WKH�EUHDWKLQJ�UDWH���$�PRGHUDWHO\�DFWLYH�DGXOW�EUHDWKHV
���P �SHU�GD\���7KH�IRUPXOD�IRU�DQ�DQQXDO�GRVH�LV��

$QQXDO�'RVH�� ��&RQFHQWUDWLRQ�[�'DLO\�,QKDODWLRQ�5DWH�[�'D\V�SHU�\HDU

ZKHUH�WKH�FRQFHQWUDWLRQ� LV� LQ��J�P ��DQG�WKH�EUHDWKLQJ�UDWH� LV� LQ�FXELF�PHWHUV�SHU�GD\�� �7KH�

SRWHQWLDO�GRVH�QRUPDOL]HG�IRU�ERG\�PDVV�FDOFXODWHG�SHU�GD\�IRU�WKH�HQWLUH�OLIHWLPH��LV�FDOOHG�WKH
/LIHWLPH�$YHUDJH�'DLO\�'RVH�RU�/$''��7DEOH��������7KH�IRUPXOD�IRU�WKLV�GRVH�UDWH�LV�

������������������������������������������������&RQFHQWUDWLRQ�[�'DLO\�,QKDODWLRQ�5DWH�[�������PJ��J
�������������������������/$''����� �����������������������������������������������������������������������
�����������������������������������������������������������������������$YHUDJH�%RG\�:HLJKW�

7KH�DYHUDJH�ERG\�ZHLJKW�XVHG�LQ�WKLV�DVVHVVPHQW�LV����NJ��DQ�DYHUDJH�DGXOW�����6LQFH�WKHUH�LV�QR
UDWLR�IRU�WKH�SHUFHQWDJH�RI�GD\V�VSHQW�EUHDWKLQJ�DLU�FRQWDLQLQJ�HYDSRUDWHG�EODQNHW�ZDVK�FKHPLFDOV�
WKLV�FDOFXODWLRQ�DVVXPHV�WKDW�D�SHUVRQ�ZLOO�EH�EUHDWKLQJ�WKLV�FRQFHQWUDWLRQ�HYHU\�GD\�RI�WKHLU�OLIH�

8QFHUWDLQW\

:LWKLQ�RXU�VFHQDULR��WKHUH�DUH�VSHFLILF�SDUDPHWHUV�ZKLFK�DIIHFW�ILQDO�FRQFHQWUDWLRQV�DQG
WKHUHIRUH�ILQDO�H[SRVXUHV�PRUH�WKDQ�RWKHUV����6LQFH�ZH�DUH�XVLQJ�WKH�HVWLPDWHV�IRU�FRPSDULVRQ��WKH
VLQJOH�PRVW�LPSRUWDQW�IDFWRU�LV�WKH�DPRXQW�RI�WKH�VXEVWDQFH�UHOHDVHG�SHU�IRUPXODWLRQ���7KLV�LV�WUXH
IRU�ERWK�DLU�DQG�ZDWHU�

$LU�UHOHDVHV�KDYH�PDQ\�IDFWRUV�ZKLFK�IROG�LQWR�WKH�EHKDYLRU�RI�WKH�FKHPLFDO���$�VWURQJHU�IDQ
ZLOO�LQFUHDVH�WKH�QXPEHU�RI�SHRSOH�RXWVLGH�WKH�IDFLOLW\�ZKR�FRPH�LQ�FRQWDFW�WKH�FKHPLFDO��EHFDXVH
WKH�FKHPLFDO�ZLOO�VWD\�FRQFHQWUDWHG�IDUWKHU���$�KLJKHU�WHPSHUDWXUH�ZLOO�FDXVH�WKH�FKHPLFDO�WR�ULVH
LQ� WKH� DLU�� � 7KH� UHODWLYH� GLIIHUHQFHV� EHWZHHQ� WKHVH� WKLQJV� LV� QRW� DV� VLJQLILFDQW� WR� WKH� ILQDO
FRQFHQWUDWLRQ�DV�LV�WKH�DPRXQW�UHOHDVHG�
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Table 3-3.  Single Facility 100 Meter Air Concentrations and Residential 
Population Potential Dose Rates 1

Form.
Number

Chemical Components Concentration Pot. Dose LADD
100 Meter Annual

(µg/m ) (mg/year) (mg/kg/day)3

1 Fatty acid derivatives 10 80 3 x 10
Alkoxylated alcohols 3 20 8 x 10

-3

-4

3 Hydrocarbons, petroleum distillates 4 30 1 x 10
Fatty acid derivatives
Hydrocarbons, aromatic 4.2 28.7 1.29 x 10
Alkyl benzene sulfonates

-3

-3

4 Terpenes 10 70 3 x 10
Ethoxylated nonylphenol

-3

5 Water 
Hydrocarbons, aromatic 4 30 1 x 10
Ethylene glycol ethers 2 10 5 x 10
Ethoxylated nonylphenol
Alkyl benzene sulfonates
Alkoxylated alcohols
Alkali/salts

-3

-4

6 Fatty acid derivatives
Hydrocarbons, petroleum distillates 3 20 9 x 10
Hydrocarbons, aromatic 1 7 3 x 10
Alkyl benzene sulfonates

-4

-4

7 Terpenes 12 95 4.5 x 10
Ethoxylated nonylphenol
Alkoxylated alcohols

-3

8 Water 
Hydrocarbons, aromatic 3 20 9 x 10
Propylene glycol ethers 2 20 6 x 10
Alkyl benzene sulfonates
Ethoxylated nonylphenol
Alkoxylated alcohols
Alkali/salts

-4

-4

9 Fatty acid derivatives
Water
Ethoxylated nonylphenol

10 Fatty acid derivatives
Water

11 Fatty acid derivatives
Hydrocarbons, petroleum distillates 5 40 1 x 10
Hydrocarbons, aromatic 9 x 10 7 3 x 10
Alkyl benzene sulfonates

-1

-3

-4

12 Hydrocarbons, petroleum distillates 5.9 47 1.3 x 10-3

14 Fatty acid derivatives
Propylene glycol ethers 1 9 4 x 10-4

16 Terpenes 12.5 100 4.6 x 10-3
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Form.
Number

Chemical Components Concentration Pot. Dose LADD
100 Meter Annual

(µg/m ) (mg/year) (mg/kg/day)3
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17 Ethoxylated nonylphenol
Glycols 5 x 10 4 1 x 10
Fatty acid derivatives
Alkali/salts
Water

-1 -4

18 Fatty acid derivatives
Hydrocarbons, petroleum distillates 4 30 1 x 10
Hydrocarbons, aromatic 9 x 10 7 3 x 10
Dibasic esters 1.8 12 6 x 10
Esters/lactones 6 x 10 4 2 x 10
Alkyl benzene sulfonates

-1

-1

-3

-4

-4

-4

19 Fatty acid derivatives
Propylene glycol ethers 9 70 3 x 10-3

20 Hydrocarbons, petroleum distillates 2 10 5 x 10
Hydrocarbons, aromatic 1 9 3 x 10
Alkyl benzene sulfonates

-4

-4

21 Hydrocarbons, aromatic 3 20 7 x 10
Hydrocarbons, petroleum distillates 4 30 1 x 10
Fatty acid derivatives

-4

-3

22 Fatty acid derivatives
Hydrocarbons, aromatic 3 20 9 x 10-4

23 Terpenes 6 40 2 x 10
1 x 10

Alkoxylated alcohols 4 30 1 x 10

-3

Nitrogen heterocyclics 4 30   -3

-3

24 Terpenes 2 20 7 x 10
2 x 10

Ethoxylated nonylphenol
Alkyl benzene sulfonates
Alkali/salts

-1

-4

Ethylene glycol ethers 6 x 10 4   -4

25 Terpenes 12.3 93 4.4 x 10
Esters/lactones 6 x 10 4 2 x 10-1

-3

-4

26 Fatty acid derivatives
Esters/lactones

27 Terpenes 21 140 6.3 x 10-3

28 Hydrocarbons, petroleum distillates 10 70 3 x 10-3

29 Fatty acid derivatives

30 Hydrocarbons, aromatic 9 60 2 x 10
4 x 10

-3

Propylene glycol ethers 1 10   -4

31 Hydrocarbons, aromatic 2 10 5 x 10
Hydrocarbons, petroleum distillates 10 70 3 x 10

-4

-3

32 Hydrocarbons, petroleum distillates 10 90 3 x 10-3

33 Hydrocarbons, petroleum distillates 3 20 9 x 10
Hydrocarbons, aromatic 3 20 9 x 10
Propylene glycol ethers 6 x 10 4 2 x 10-1

-4

-4

-4
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Form.
Number

Chemical Components Concentration Pot. Dose LADD
100 Meter Annual

(µg/m ) (mg/year) (mg/kg/day)3
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34 Water
Terpenes 3 20 7 x 10
Hydrocarbons, petroleum distillates 2 20 6 x 10
Alkoxylated alcohols
Fatty acid derivatives

-4

-4

35 Hydrocarbons, petroleum distillates 2 10 5 x 10
Hydrocarbons, aromatic 10 70 3 x 10

-4

-3

36 Fatty acid derivatives
Hydrocarbons, petroleum distillates 2 20 7 x 10
Hydrocarbons, aromatic 1 8 3 x 10
Propylene glycol ethers 6 x 10 4 2 x 10-1

-4

-4

-4

37 Water
Hydrocarbons, petroleum distillates 12 80 4 x 10
Hydrocarbons, aromatic 5 40 1 x 10

-3

-3

38 Hydrocarbons, petroleum distillates 8 60 2 x 10
Alkoxylated alcohols 2 20 6 x 10
Fatty acid derivatives

-3

-4

39 Water
Hydrocarbons, petroleum distillates 3 20 7 x 10
Propylene glycol ethers 1 10 4 x 10
Alkanolamines
Ethylene glycol ethers 7 x 10 5 2 x 10-1

-4

-4

-4

40 Hydrocarbons, aromatic 2 10 5 x 10
Hydrocarbons, petroleum distillates 2 20 6 x 10
Fatty acid derivatives
Ethoxylated nonylphenol

-4

-4

A blank space in the table indicates that there were no air releases for the chemical because the chemical would not1

evaporate readily.

5HJLRQDO�([SRVXUH�� �)RU� WKH�VHFRQG�DSSURDFK�� WKH�RYHUDOO� JHQHUDO�SRSXODWLRQ�H[SRVXUH
SLFWXUH�UHVXOWLQJ�IURP�PXOWLSOH�SULQWLQJ�IDFLOLWLHV�ZDV�VRXJKW���7KH�WRWDO�UHVLGHQWLDO�SRSXODWLRQ
H[SRVHG�WR�EODQNHW�ZDVK�FKHPLFDOV�ZDV�QRW�DYDLODEOH��VLQFH�WKH�ORFDWLRQV�RI�DOO�WKH�OLWKRJUDSK\
IDFLOLWLHV�DFURVV�WKH�FRXQWU\�DUH�QRW�NQRZQ���,QVWHDG��D�VLQJOH�FLW\�ZDV�XVHG�DQG�DOO�NQRZQ�IDFLOLWLHV
ZLWKLQ� WKDW� FLW\�ZHUH�PRGHOHG� WR� SURYLGH� D� JHQHUDO� LGHD� RI� H[SRVXUHV� WKDW�PLJKW� UHVXOW� IURP
FXPXODWLYH�UHOHDVHV���'HQYHU�ZDV�FKRVHQ�DV�DQ�H[DPSOH�FLW\��7DEOH��������:LWKLQ�WKH�FLW\�OLPLWV�RI
'HQYHU��'XQ�DQG�%UDGVWUHHW� UHSRUW� ���� OLWKRJUDSKHUV�� � 7KH� H[DPSOH� DVVXPHV� WKDW� DOO� RI� WKH
OLWKRJUDSKHUV� LQ� 'HQYHU� XVH� HDFK� EODQNHW� ZDVK� IRUPXODWLRQ� DW� WKH� VDPH� WLPH�� � 7KH� DYHUDJH
FRQFHQWUDWLRQ� IRU� WKH� FLW\� RI�'HQYHU� LV� WKHQ� FDOFXODWHG�� XVLQJ� ORFDO�ZHDWKHU� GDWD�� � 7KH� ����
SRSXODWLRQ�IRU�WKH�FLW\�RI�'HQYHU�LV�DSSUR[LPDWHO\���������

,Q�WKLV�FDVH��WKH�PRGHO�XVHG�LV�%2;02'��DOVR�LPSOHPHQWHG�LQ�WKH�*UDSKLFDO�([SRVXUH
0RGHOLQJ� 6\VWHP�� � ,W� XVHV� D� SDUDPHWHU� FDOOHG� WKH� 7LPH� &RQVWDQW� WR� DFFRXQW� IRU� FKHPLFDO
GHJUDGDWLRQ���7KH�WLPH�FRQVWDQW�LV�WKH�LQYHUVH�RI�WKH�UDWH�RI�GHFD\��XVHG�IRU�WKH�,6&/7�PRGHO���7KLV
LV�DOVR�WKH�KDOI�OLIH�LQ�DLU�GLYLGHG�E\���������7KH�RWKHU�SDUDPHWHU�QHHGHG�WR�UXQ�WKH�PRGHO��LV�WKH
VL]H�RI�WKH�DUHD�EHLQJ�PRGHOHG���'HQYHU�LV��������VTXDUH�NLORPHWHUV��RU�������NLORPHWHUV�RQ�D�VLGH�
$Q�H[DPSOH�RI�D�%2;02'�UXQ�LV�ORFDWHG�LQ�$SSHQGL[�%�
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Table 3-4.  Denver Average Air Concentrations and Residential Population Potential Dose
Rates 1

Form.
Number

Chemical Components  Concentration Pot. Dose LADD
100 Meter Annual

(µg/m ) (mg/year) (mg/kg/day)3

1 Fatty acid derivatives 1 9 3 x 10
Alkoxylated alcohols 4 x 10 3 1 x 10-1

-4

-4

3 Hydrocarbons, petroleum distillates 6 x 10 4 2 x 10
Fatty acid derivatives
Hydrocarbons, aromatic 6.5 x 10 5 1.45 x 10
Alkyl benzene sulfonates

-1

-1

-4

-4

4 Terpenes 1 8 3 x 10
Ethoxylated nonylphenol

-4

5 Water 
Hydrocarbons, aromatic 6 x 10 4 2 x 10
Ethylene glycol ethers 2 x 10 1 6 x 10
Ethoxylated nonylphenol
Alkyl benzene sulfonates
Alkoxylated alcohols
Alkali/salts

-1

-1

-4

-5

6 Fatty acid derivatives
Hydrocarbons, petroleum distillates 5 x 10 4 1 x 10
Hydrocarbons, aromatic 2 x 10 1 6 x 10
Alkyl benzene sulfonates

-1

-1

-4

-5

7 Terpenes 1.72 12.6 4.56 x 10
Ethoxylated nonylphenol
Alkoxylated alcohols

-4

8 Water 
Hydrocarbons, aromatic 5 x 10 4 1 x 10
Propylene glycol ethers 3 x 10 2 9 x 10
Alkyl benzene sulfonates
Ethoxylated nonylphenol
Alkoxylated alcohols
Alkali/salts

-1

-1

-4

-5

9 Fatty acid derivatives
Water
Ethoxylated nonylphenol

10 Fatty acid derivatives
Water

11 Fatty acid derivatives
Hydrocarbons, petroleum distillates 8 x 10 6 2 x 10
Hydrocarbons, aromatic 1 x 10 7 x 10 3 x 10
Alkyl benzene sulfonates

-1

-1 -1

-4

-5

12 Hydrocarbons, petroleum distillates 9 x 10 6.7 2.3 x 10-1 -4

14 Fatty acid derivatives
Propylene glycol ethers 2 x 10 1 6 x 10-1 -5

16 Terpenes 1.89 13.3 5.2 x 10-4
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Form.
Number

Chemical Components  Concentration Pot. Dose LADD
100 Meter Annual

(µg/m ) (mg/year) (mg/kg/day)3
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17 Ethoxylated nonylphenol
Glycols 4 x 10 3 x 10 1 x 10
Fatty acid derivatives
Alkali/salts
Water

-2 -1 -5

18 Fatty acid derivatives
Hydrocarbons, petroleum distillates 6 x 10 4 2 x 10
Hydrocarbons, aromatic 1 x 10 7 x 10 3 x 10
Dibasic esters 2.6 x 10 2 8 x 10
Esters/lactones 8 x 10 6 x 10 2 x 10
Alkyl benzene sulfonates

-1

-1

-1

-2

-1

-1

-4

-5

-5

-5

19 Fatty acid derivatives
Propylene glycol ethers 1 9 4 x 10-4

20 Hydrocarbons, petroleum distillates 3 x 10 2 9 x 10
Hydrocarbons, aromatic 2 x 10 1 6 x 10
Alkyl benzene sulfonates

-1

-1

-5

-5

21 Hydrocarbons, aromatic 4 x 10 3 1 x 10
Hydrocarbons, petroleum distillates 6 x 10 4 2 x 10
Fatty acid derivatives

-1

-1

-4

-4

22 Fatty acid derivatives
Hydrocarbons, aromatic 5 x 10 4 1 x 10-1 -4

23 Terpenes 8 x 10 6 2 x 10
Nitrogen heterocyclics 5 x 10 4 1 x 10
Alkoxylated alcohols 6 x 10 4 2 x 10

-1

-1

-1

-4

-4

-4

24 Terpenes 3 x 10 2 9 x 10
Ethylene glycol ethers 8 x 10 6 x 10 2 x 10
Ethoxylated nonylphenol
Alkyl benzene sulfonates
Alkali/salts

-1

-2 -1

-5

-5

25 Terpenes 1.63 12.4 4.59 x 10
Esters/lactones 8 x 10 6 x 10 2 x 10-2 -1

-4

-5

26 Fatty acid derivatives
Esters/lactones

27 Terpenes 3 23 7.9 x 10-4

28 Hydrocarbons, petroleum distillates 2 10 5 x 10-4

29 Fatty acid derivatives

30 Hydrocarbons, aromatic 1 9 4 x 10
Propylene glycol ethers 2 x 10 1 6 x 10-1

-4

-5

31 Hydrocarbons, aromatic 3 x 10 2 9 x 10
Hydrocarbons, petroleum distillates 2 10 6 x 10

-1 -5

-4

32 Hydrocarbons, petroleum distillates 2 10 5 x 10-4

33 Hydrocarbons, petroleum distillates 5 x 10 4 1 x 10
Hydrocarbons, aromatic 5 x 10 4 1 x 10
Propylene glycol ethers 8 x 10 6 x 10 2 x 10

-1

-1

-2 -1

-4

-4

-5
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Form.
Number

Chemical Components  Concentration Pot. Dose LADD
100 Meter Annual

(µg/m ) (mg/year) (mg/kg/day)3
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34 Water
Terpenes 3 x 10 2 9 x 10
Hydrocarbons, petroleum distillates 3 x 10 2 9 x 10
Alkoxylated alcohols
Fatty acid derivatives

-1

-1

-5

-5

35 Hydrocarbons, petroleum distillates 3 x 10 2 9 x 10
Hydrocarbons, aromatic 2 10 5 x 10

-1 -5

-4

36 Fatty acid derivatives
Hydrocarbons, petroleum distillates 4 x 10 3 1 x 10
Hydrocarbons, aromatic 2 x 10 1 6 x 10
Propylene glycol ethers 8 x 10 6 x 10 2 x 10

-1

-1

-2 -1

-4

-5

-5

37 Water
Hydrocarbons, petroleum distillates 1.8 14 6 x 10
Hydrocarbons, aromatic 8 x 10 6 2 x 10-1

-4

-4

38 Hydrocarbons, petroleum distillates 1 9 4 x 10
Alkoxylated alcohols 3 x 10 2 9 x 10
Fatty acid derivatives

-1

-4

-5

39 Water
Hydrocarbons, petroleum distillates 4 x 10 3 1 x 10
Propylene glycol ethers 2 x 10 1 6 x 10
Alkanolamines
Ethylene glycol ethers 9 x 10 7 x 10 3 x 10

-1

-1

-2 -1

-4

-5

-5

40 Hydrocarbons, aromatic 3 x 10 2 9 x 10
Hydrocarbons, petroleum distillates 3 x 10 2 9 x 10
Fatty acid derivatives
Ethoxylated nonylphenol

-1

-1

-5

-5

A blank space in the table indicates that there were no releases to air because the chemical would not evaporate1

readily.

6XUIDFH�:DWHU

5HOHDVHV� WR� VXUIDFH�ZDWHU� DUH� WKRVH� UHOHDVHV�GLVFKDUJHG� WKURXJK�D�GUDLQ�DW� D�SULQWLQJ
IDFLOLW\��RU�DW�D�ODXQGU\�IDFLOLW\�ODXQGHULQJ�UDJV�IURP�WKH�SULQWLQJ�IDFLOLW\�WKDW�HQG�XS�JRLQJ�WR�SXEOLF
VHZHUV� RU� 3XEOLFO\�2ZQHG�7UHDWPHQW�:RUNV� �327:V��� � 7KLV�GLVFKDUJH� LV� WUHDWHG�EHIRUH�EHLQJ
UHOHDVHG�� � 7KH� HIIHFWLYHQHVV� RI� WKH� WUHDWPHQW� GHWHUPLQHG� VR� WKDW� WKH� DPRXQW� DFWXDOO\� JHWWLQJ
WKURXJK�WR�WKH�UHFHLYLQJ�ZDWHU�ERG\�FDQ�EH�FDOFXODWHG���7KH�UHFHLYLQJ�ZDWHU�ZLOO�GLOXWH�WKH�GLVFKDUJH
IURP�WKH�327:��DQG�D�VWUHDP�FRQFHQWUDWLRQ�FDQ�EH�FDOFXODWHG�XVLQJ�VWUHDP�IORZ�LQIRUPDWLRQ�
6WUHDP�LQ�WKLV�FRQWH[W�PHDQV�WKH�UHFHLYLQJ�ERG\�RI�ZDWHU��DQG�DUH�FUHHNV�DQG�ULYHUV�DV�ZHOO�DV
VWUHDPV���

$YHUDJH�VWUHDP�FRQFHQWUDWLRQV�DUH�XVHG�WR�FDOFXODWH�DYHUDJH�GULQNLQJ�ZDWHU�FRQVXPSWLRQ�
0DQ\�SXEOLF�ZDWHU�VXSSOLHV�DUH�GUDZQ�IURP�WKH�ORFDO�VWUHDPV�DQG�ULYHUV��WKH�FRQFHQWUDWLRQ�LQ�WKH
VWUHDP�LV�WKH�FRQFHQWUDWLRQ�ZKLFK�SHRSOH�ZLOO�LQJHVW���3HRSOH�RQ�DYHUDJH�GULQN�WZR�OLWHUV�RI�ZDWHU
D�GD\���5HPHPEHU�WKDW�PDQ\�FRPPHUFLDOO\�SUHSDUHG�EHYHUDJHV�DUH�VWLOO�PDGH�ZLWK�ORFDO�ZDWHU�DW
WKH�ERWWOLQJ�SODQW�
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6LQFH�WKHUH�DUH�PDQ\�FKHPLFDOV�ZKLFK�DFFXPXODWH�LQ�OLYLQJ�RUJDQLVPV��ELRDFFXPXODWLRQ��
WKH�DPRXQW�RI�WKH�FKHPLFDO�IURP�HDWLQJ�ILVK�OLYLQJ�LQ�WKH�VDPH�VWUHDPV�DQG�ULYHUV�LV�FDOFXODWHG�
7KH�DELOLW\�RI�D�FKHPLFDO�WR�ELRDFFXPXODWH�PD\�EH�PHDVXUHG�RU�HVWLPDWHG��DQG�WKDW�SURSHUW\�LV
FDOOHG�WKH�ELRDFFXPXODWLRQ�IDFWRU���)RU�FHUWDLQ�NLQGV�RI�FKHPLFDOV��IRRG�FRQVXPSWLRQ�PD\�GHOLYHU
YHU\�KLJK�GRVHV�EHFDXVH�RI�WKH�FXPXODWLYH�QDWXUH���:H�XVH�WKH�ELRFRQFHQWUDWLRQ�IDFWRU�DQG�WKH
DYHUDJH�DPRXQW�RI� ILVK�HDWHQ�SHU�SHUVRQ�SHU�GD\�WR�FDOFXODWH�DQ�DYHUDJH�DPRXQW�RI�FKHPLFDO
LQJHVWHG�E\�SHRSOH�RQ�D�GDLO\�EDVLV��7DEOH������

7KH� RWKHU� LVVXH� IRU� VXUIDFH� ZDWHU� LV� WKH� HIIHFW� WKDW� D� FKHPLFDO� PD\� KDYH� RQ� DTXDWLF
RUJDQLVPV��IURP�DOJDH�WR�ILVK���,I�WKH�IRRG�FKDLQ�LV�EURNHQ�LQ�D�VWUHDP��WKH�FRQVHTXHQFHV�DUH�GLUH�
1R�DOJDH��QR�ILVK���$�KHDOWK\�VWUHDP�ZLWK�PDQ\�RUJDQLVPV�ZLOO�KDYH�D�EHWWHU�DELOLW\�WR�KDQGOH
FKHPLFDO�UHOHDVHV�WKDQ�RQH�ZKRVH�TXDOLW\�LV�DOUHDG\�FRPSURPLVHG���7KH�RUJDQLVPV�ORZHU�RQ�WKH
IRRG�FKDLQ��VXFK�DV�DOJDH��WHQG�WR�KDYH�VKRUWHU�OLYHV��PDNLQJ�VKRUWHU�H[SRVXUH�WLPH�SHULRGV�PRUH
FULWLFDO���6LQFH�FRQFHQWUDWLRQV�ZLOO�YDU\�ZLWK�WKH�VWUHDP�IORZ��WKHUH�PD\�EH�SHULRGV�RI�ORZHU�IORZ
FRQGLWLRQV�ZKHUH�WKH�VDPH�DPRXQW�UHOHDVHG�DV�RQ�D�UHJXODU�IORZ�VLWXDWLRQ�ZLOO�FDXVH�SUREOHPV�
:H�XVH�KLVWRULFDO�VWUHDP�GDWD�WR�WU\�WR�SUHGLFW�KRZ�RIWHQ�WKLV�ZLOO�KDSSHQ���)RU�OLWKRJUDSKHUV��VLQFH
PRVW�GR�QRW�QHHG�WR�KDYH�WKHLU�RZQ�ZDVWHZDWHU�SHUPLW�DQG�PRUH�W\SLFDOO\�VHQG�WKHLU�ZDWHU�WR�WKH
ORFDO�WUHDWPHQW�SODQW��ZH�XVH�WKH�LQIRUPDWLRQ�IRU�WKH�ZDVWHZDWHU�WUHDWPHQW�SODQWV�WR�FDOFXODWH�WKH
FRQFHQWUDWLRQV��

/RFDO�([SRVXUH���)RU�WKH�VLQJOH�IDFLOLW\�LPSDFW�WR�EH�FDOFXODWHG�IRU�D�UHDO�IDFLOLW\��WKH�VWUHDP
WR�ZKLFK�WKH�ORFDO�327:�GLVFKDUJHV�VKRXOG�EH�NQRZQ���-XVW�DV�WKHUH�DUH�YDULDWLRQV�LQ�IDFLOLW\�VL]HV�
WKHUH�DUH�YDULDWLRQV�LQ�VWUHDP�IORZV��DQG�VWUHDP�IORZV�YDU\�ZLWK�WLPH���7KH�LPSDFW�RI�WKLV�RQ�WKLV
DVVHVVPHQW�LV�WKDW�PRUH�WKDQ�RQH�FRQFHQWUDWLRQ�QHHGV�WR�EH�FDOFXODWHG���&KURQLF�HIIHFWV��VXFK�DV
FDQFHU��UHTXLUH�DYHUDJH�FRQFHQWUDWLRQV�WR�EH�XVHG��6LQFH�WKH�DYHUDJH��PHDQ��VWUHDP�IORZV�GHSHQGV
RQ�ZKDW�VWUHDP�LV�EHLQJ�XVHG��ZH�VHOHFW�WZR�DYHUDJHV�WR�FDOFXODWH����WKH�DYHUDJH�FRQFHQWUDWLRQ�IRU
DQ�PLG�VL]HG�VWUHDP����WK�SHUFHQWLOH�PHDQ�IORZ���DQG�WKH�DYHUDJH�FRQFHQWUDWLRQ�IRU�D�VPDOO�VWUHDP
���WK�SHUFHQWLOH�PHDQ�IORZ����)RU�DFXWH�FRQFHUQV�DQG�IRU�HFRORJLFDO�FRQFHUQV��ZH�FDOFXODWHG�KLJK
FRQFHQWUDWLRQV�ZKLFK�RFFXU�XQGHU�ORZ�IORZ�FRQGLWLRQV���6SHFLILFDOO\��ORZ�IORZ�LV�WKH�ORZHVW�IORZ�WKDW
FRQWLQXHV�IRU�VHYHQ�FRQVHFXWLYH�GD\V�LQ�WHQ�\HDUV���+RZHYHU��ZH�RQO\�FDOFXODWH�WKH�ORZ�IRU�VPDOO
VWUHDPV����WK�SHUFHQWLOH�ORZ�IORZ��

7KH� DFWXDO� IORZV� XVHG� LQ� WKLV� DVVHVVPHQW� DUH� ����PLOOLRQ� OLWHUV� SHU� GD\� IRU� WKH� ��WK
SHUFHQWLOH�KDUPRQLF�PHDQ�IORZ�����PLOOLRQ�OLWHUV�SHU�GD\�IRU���WK�SHUFHQWLOH�PHDQ�IORZ��DQG��
PLOOLRQ�OLWHUV�SHU�GD\�IRU���WK�SHUFHQWLOH�ORZ�IORZ���

6LQFH�DQ�LQGLYLGXDO�PD\�LQJHVW�ERWK�GULQNLQJ�ZDWHU�DQG�ILVK��WKHUH�DUH�PXOWLSOH�SRWHQWLDO
GRVHV�WR�HYDOXDWH��

7R�FDOFXODWH�VWUHDP�FRQFHQWUDWLRQ�LQ��J�/��XVH�WKH�IROORZLQJ�IRUPXOD�

5HOHDVH�LQ�NJ�VLWH�GD\�[����5HPRYDO��[�����
6WUHDP�&RQFHQWUDWLRQ� ������������������������������������������������������

6WUHDPIORZ�LQ�PLOOLRQ�OLWHUV�SHU�GD\

RU�

5HOHDVH�DIWHU�WUHDWPHQW�LQ�NJ�VLWH�GD\�[�����
6WUHDP�&RQFHQWUDWLRQ �����������������������������������������������������

6WUHDPIORZ�LQ�PLOOLRQ�OLWHUV�SHU�GD\



3.3  GENERAL POPULATION EXPOSURE ESTIMATES

3-29

%HFDXVH�WKH�IORZ�GDWD�ZH�XVH�DUH�PHDVXUHG�E\�WKH�8�6��*HRORJLFDO�6XUYH\��86*6��EHORZ�DQ\
GLVFKDUJHU� RQ� WKDW� VHJPHQW� RI� WKH� VWUHDP� �WHFKQLFDOO\� DW� WKH�ERWWRP�RI� WKH� UHDFK��� LW� DOUHDG\
LQFOXGHV�ZDWHU�IURP�DQ\��327:�RQ�WKDW�VHJPHQW�� �)RU�ODUJH�VWUHDPV�WKLV�LV�QRW�DQ�LPSRUWDQW
FRQVLGHUDWLRQ��EXW�IRU�327:V�RQ�VPDOO�VWUHDPV��LW�EHFRPHV�FRQWHQWLRXV���$�327:�ZLWK�DQ�LQWHUQDO
SODQW�IORZ�RI����PLOOLRQ�OLWHUV�SHU�GD\�UHOHDVLQJ�WR�D�VWUHDP�ZKLFK�KDV�D�ORZ�IORZ�RI����PLOOLRQ�OLWHUV
SHU�GD\�LV�QRW�LQVLJQLILFDQW��LW�LV�DOO�RI�WKH�UHFHLYLQJ�VWUHDP
V�ZDWHU����%DVHG�RQ�WKH�GDWD��WKHUH�DUH
D�VLJQLILFDQW�QXPEHU�RI�327:V�IRU�ZKLFK�WKLV�DSSHDUV�WR�EH�WKH�FDVH�

7R�FDOFXODWH�KRZ�PXFK�D�SHUVRQ�ZLOO�LQJHVW�WKURXJK�GULQNLQJ�ZDWHU�LQ�PJ�SHU�\HDU��XVH�WKH
IRUPXOD�

<HDUO\�3RWHQWLDO�'RVH�5DWH� �6WUHDP�FRQFHQWUDWLRQ�LQ��J�SHU�OLWHU�[���OLWHUV�RI�ZDWHU�SHU�GD\
�[�'D\V�RI�UHOHDVH�SHU�\HDU�[������

7R�FDOFXODWH�WKH�SRWHQWLDO�DPRXQW�WDNHQ�WKURXJK�HDWLQJ�VHDIRRG�LQ�PJ�SHU�\HDU��XVH�WKH
IROORZLQJ�IRUPXOD�

<HDUO\�3RWHQWLDO�'RVH�5DWH� �6WUHDP�FRQFHQWUDWLRQ�LQ��J�SHU�OLWHU�[�%LRFRQFHQWUDWLRQ�IDFWRU
�������������������������������������������[������JUDPV�RI�ILVK�SHU�GD\�[�'D\V�RI�UHOHDVH�SHU�\HDU�[�����

7KH�IRUPXOD�DERYH�GRHV�QRW�FRQVLGHU�UHPRYDO�GXULQJ�GULQNLQJ�ZDWHU�WUHDWPHQW���3XEOLF
GULQNLQJ�ZDWHU�WUHDWPHQW�LV�GHVLJQHG�SULPDULO\�WR�SUHYHQW�ELRORJLFDO�FRQWDPLQDWLRQ�RI�GULQNLQJ
ZDWHU�DQG�GRHV�QRW�QHFHVVDULO\�UHPRYH�FKHPLFDOV�IURP�WKH�ZDWHU���)RU�PRVW�FKHPLFDOV��GULQNLQJ
ZDWHU�WUHDWPHQW�LV�QRW�DQ�HIIHFWLYH�PHFKDQLVP���$Q�H[FHSWLRQ�WR�WKLV�LV�ZKHUH�DQ�DFWLYDWHG�FKDUFRDO
ILOWHU�LV�XVHG��VXFK�DV�RQ�D�SULYDWH�UHVLGHQWLDO�WDS��ZKLFK�ZLOO�UHPRYH�D�VLJQLILFDQW�SRUWLRQ�RI�WKH
RUJDQLF�FKHPLFDOV�LQ�WKH�ZDWHU��

7KH� ELRFRQFHQWUDWLRQ� IDFWRU� LV� D� FKHPLFDO�VSHFLILF� SURSHUW\�� � ,W� LV� FDOFXODWHG� ZLWK� WKH
HQYLURQPHQWDO�IDWH�SURSHUWLHV���7KH�FKHPLFDOV�DUH�DVVXPHG�WR�EH�UHOHDVHG�����GD\V�SHU�\HDU�

&XPXODWLYH� UHOHDVHV� WR� WKH� VDPH�327:�PD\�EH� HVWLPDWHG�E\� FRXQWLQJ� WKH�QXPEHU� RI
OLWKRJUDSKHUV�LQ�DQ�DUHD�DQG�GLVWULEXWLQJ�WKH�UHOHDVHV�DFURVV�DOO�WKH�327:V�LQ�WKH�DUHD���:H�KDYH
WR�DVVXPH�WKDW�WKH�UHOHDVHV�DUH�IRU�WKH�VDPH�SURGXFWV��RU�YHU\�VLPLODU�SURGXFWV���$V�IRU�DLU��WKLV
FXPXODWLYH� QXPEHU� LV� H[SHFWHG� WR� EH� IDU� PRUH� VLJQLILFDQW� WKDQ� WKH� DPRXQW� IRU� DQ\� VLQJOH
OLWKRJUDSKHU���$JDLQ��'HQYHU�LV�WKH�FLW\�XVHG�DV�DQ�H[DPSOH��7DEOH��������5HOHDVHV�IURP�DOO�RI�WKH
����OLWKRJUDSKHUV�LQ�WKH�FLW\�RI�'HQYHU�DUH�DVVXPHG�WR�JR�IURP�WKH�'HQYHU�0HWUR�:DVWHZDWHU
5HFODPDWLRQ�'LVWULFW�LQWR�WKH�6RXWK�3ODWWH�5LYHU���7KH�FRQFHQWUDWLRQV�DUH�FDOFXODWHG�IRU�KDUPRQLF
PHDQ�IORZ�RI�����PLOOLRQ�OLWHUV�SHU�GD\���ZKLFK�LV�WKH�DYHUDJH�RU�W\SLFDO�IORZ�IRU�WKH�ULYHU��DQG�IRU
WKH�ORZ�IORZ�RI�����PLOOLRQ�OLWHUV�SHU�GD\���WKH�ORZHVW�IORZ�IRU�VHYHQ�FRQVHFXWLYH�GD\V�LQ�WHQ�\HDUV�
'RZQVWUHDP�IURP�WKH�GLVFKDUJH�DUH�GULQNLQJ�ZDWHU�LQWDNHV�IRU�WKH�&LW\�RI�%URRPILHOG�DQG�WKH�&LW\
RI�7KRUQWRQ�

8QFHUWDLQW\

:LWKLQ�RXU�VFHQDULR��WKHUH�DUH�VSHFLILF�SDUDPHWHUV�ZKLFK�DIIHFW�ILQDO�FRQFHQWUDWLRQV�DQG
WKHUHIRUH�ILQDO�H[SRVXUHV�PRUH�WKDQ�RWKHUV����6LQFH�ZH�DUH�XVLQJ�WKH�HVWLPDWHV�IRU�FRPSDULVRQ��WKH
VLQJOH�PRVW�LPSRUWDQW�IDFWRU�LV�WKH�DPRXQW�RI�WKH�VXEVWDQFH�UHOHDVHG�SHU�IRUPXODWLRQ���)RU�ZDWHU
UHOHDVHV��WKH�VHFRQG�PRVW�XQFHUWDLQ�IDFWRU�LV�WKH�YROXPH�RI�ZDWHU�LQ�WKH�UHFHLYLQJ�VWUHDP��IROORZHG
E\�WKH�DPRXQW�RI�VXEVWDQFH�UHPRYHG� LQ�ZDVWH�ZDWHU�WUHDWPHQW�� � ,Q�DFWXDOLW\��ULYHU� IORZV�YDU\
FRQWLQXRXVO\��VR�HYHQ�D�FRQVWDQW�DQG�VWHDG\�IORZ�RI�D�VSHFLILF�FKHPLFDO�LQWR�WKH�ZDWHU�ZLOO�KDYH
YDULDWLRQV�LQ�FRQFHQWUDWLRQ���6RPH�ZDVWH�ZDWHU�WUHDWPHQW�SODQWV�ZLOO�UHPRYH�PRUH�RI�D�FKHPLFDO
WKDQ�RWKHUV��DQG�HYHQ�YDU\�ZLWKLQ�WKH�VDPH�SODQW�DW�GLIIHUHQW�WLPHV���7KH�GLIIHUHQFH�WKDW�WKLV
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Table 3-5.  Stream Concentrations and Residential Population Potential Doses from Single Facility Blanket Wash Releases

Form.
Number

Chemical Components Daily 
Release 1

(kg/day)

Daily Release
After POTW
Treatment 1

(kg/day)

    Stream concentrations 1

(mg/L)
Drinking Water

Human Potential
Dose Rates  (mg/year)2

Fish Ingestion
Human Potential Dose

Rates  (mg/year)2

50th %ile
Mean flow

10th %ile
Mean flow

10th %ile
Low flow

50th %ile 10th %ile 50th %ile 10th %ile

1 Fatty acid derivatives
Alkoxylated alcohols

3 Hydrocarbons, petroleum distillates
Fatty acid derivatives
Hydrocarbons, aromatic
Alkyl benzene sulfonates

6.1 x 10-1

1.5 x 10-1

3.6 x 10-2

2.6 x 10-2

7 x 10-5

5 x 10-5

6 x 10-4

4 x 10-4

4 x 10-2

3 x 10-2

4 x 10-2

3 x 10-2

3 x 10-1

2 x 10-1

1 x 102

6 x 10-1

1 x 103

4

4 Terpenes
Ethoxylated nonylphenol3 1.56 8 × 10 -22 × 10-4 1.0 × 10-3 8.0 × 10-2 8 × 10-2 6 × 10-1

5 Water 
Hydrocarbons, aromatic
Ethylene glycol ethers
Ethoxylated nonylphenol3

Alkyl benzene sulfonates
Alkoxylated alcohols
Alkali/salts

2.0 x 10-1

1.2 x 10-1

6.0 x 10-2

2.0 x 10-2

1 × 10-2

2.4 x 10-3

5.9 x 10-2

0

2 × 10-5

5 x 10-6

1 x 10-4

0

2 × 10-4

3.9 x 10-5

9 x 10-4

0

1.0 × 10-2

2.6 × 10-3

6 x 10-2

0

1 × 10-2

2.6 x 10-3

6 x 10-2

0

8 × 10-2

2.5 x 10-2

5 x 10-1

0

1 x 10-2

9 x 10-2

0

1 x 10-2

7 x 10-1

0

6 Fatty acid derivatives
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Alkyl benzene sulfonates

1.3

1.0 x 10-1

7.9 x 10-2

3.0 x 10-3

2 x 10-4

6 x 10-6

1×10-3

5 x 10-5

8 x 10-2

3 × 10-3

8 x 10-2

3 x 10-3

6 x 10-1

2 x 10-2

3 x 102

0

2 x 103

0

7 Terpenes
Ethoxylated nonylphenol3

Alkoxylated alcohols
6.0 x 10-2

6.0 x 10-2
3 × 10-3

9 x 10-3
6 × 10-6

2 x 10-5
5 × 10-5

1 x 10-4
3 × 10-3

9 × 10-3
3 × 10-3

9 x 10-3
2 × 10-2

7 x 10-2 0 0

8 Water 
Hydrocarbons, aromatic
Propylene glycol ethers
Ethoxylated nonylphenol3

Alkyl benzene sulfonates
Alkoxylated alcohols
Alkali/salts

1.7 x 10-1

3.64 x 10-1

5.2 x 10-2

1.6 x 10-2

9 x 10-3

5.332 x 10-2

5.1 x 10-2

0

2 x 10-5

1.11 x 10-4

1 x 10-4

0

1 x 10-4

8.08 x 10-4

8 x 10-4

0

9.0 × 10-3

4.95× 10-2

5 x 10-2

0

9 x 10-3

4.95 x 10-2

5 x 10-2

0

6 x 10-2

3.7 x 10-1

4 x 10-1

0

1 x 10-2

8 x 10-2

0

9 x 10-2

6 x 10-1

0
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Form.
Number

Chemical Components  Daily 
Release 1

(kg/day)

 
Daily Release
After POTW
Treatment 1

(kg/day)

    Stream concentrations 1

(mg/L)
Drinking Water

Human Potential
Dose Rates  (mg/year)2

Fish Ingestion
Human Potential Dose

Rates  (mg/year)2

50th %ile
Mean flow

10th %ile
Mean flow

10th %ile
Low flow

50th %ile  10th %ile  50th %ile  10th %ile

9 Fatty acid derivatives
Water
Ethoxylated nonylphenol3

1.6

6.0 x 10-2

9.7 x 10-2

3 × 10-3

2 x 10-4

6 × 10-6

1 × 10-3

5 × 10-5

1 x 10-1

3 × 10-3

1 x 10-1

3 × 10-3

7 x 10-1

2 × 10-2

4 x 102 3 x 103

10 Fatty acid derivatives
Water

5.6 x 10-1 3.4 x 10-2 7 x 10-5 5 x 10-4 3 x 10-2 3 x 10-2 3 x 10-1 1 x 102 1 x 103

11 Fatty acid derivatives
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Alkyl benzene sulfonates

1.0 

9.2 x 10-2

6.0 x 10-2

1.6 x 10-2

1 x 10-4

3 x 10-5

9 x 10-4

2 x 10-4

6 x 10-2

2 x 10-2

6 x 10-2

2 x 10-2

5 x 10-1

1 x 10-1

2 x 102

0

2 x 102

0

12 Hydrocarbons, petroleum distillates

14 Fatty acid derivatives
Propylene glycol ethers

2.2 x 10-1 1.3 x 10-2 3 x 10-5 2 x 10-4 1 x 10-2 1 x 10-2 1 x 10-1 5 x 101 4 x 102

16 Terpenes

17 Ethoxylated nonylphenol3

Glycols
Fatty acid derivatives
Alkali/salts
Water

4.4 x 10-2

2.0 x 10-2

1.2 x 10-2

2 × 10-3

1.2 x 10-3

4 × 10-6

2 x 10-6

3 × 10-5

2 x 10-5

2 × 10-3

1 × 10-3

2 × 10-3

1 x 10-3

2 × 10-2

9 x 10-3 5 3

18 Fatty acid derivatives
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Dibasic esters
Esters/lactones
Alkyl benzene sulfonates

9.0 x 10-1

9.2 x 10-2

5.4 x 10-2

1.6 x 10-2

1 x 10-4

3 x 10-5

8 x 10-4

2 x 10-4

5 x 10-2

2 x 10-2

5 x 10-2

2 x 10-2

4 x 10-1

1 x 10-1

2 x 102

0

2 x 103

0

19 Fatty acid derivatives
Propylene glycol ethers

7.3 x 10-1 4.4 x 10-2 9 x 10-5 7 x 10-4 4 x 10-2 4 x 10-2 3 x 10-1 2 x 102 1 x 103

20 Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Alkyl benzene sulfonates 1.0 x 10 -13.9 x 10-2 8 x 10-5 6 x 10-4 4 x 10-2 4 x 10-2 3 x 10-1 0 0

21 Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates
Fatty acid derivatives 1.0 1.0 x 10 -22 x 10-5 2 x 10-4 1 x 10-2 1 x 10-2 8 x 10-2 4 x 101 3 x 102
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Form.
Number

Chemical Components  Daily 
Release 1

(kg/day)

 
Daily Release 1

After POTW
Treatment
(kg/day)

    Stream concentrations 1

(mg/L)
Drinking Water

Human Potential
Dose Rates  (mg/year)2

Fish Ingestion
Human Potential Dose

Rates  (mg/year)2

50th %ile
Mean flow

10th %ile
Mean flow

10th %ile
Low flow

50th %ile  10th %ile  50th %ile  10th %ile

22 Fatty acid derivatives
Hydrocarbons, aromatic

1.2 6.9 x 10 -21 x 10-4 1 × 10-3 7 x 10-2 7 x 10-2 5 x 102 3 x 102 2 x 103

23 Terpenes
Nitrogen heterocyclics
Alkoxylated alcohols

24 Terpenes
Ethylene glycol ethers
Ethoxylated nonylphenol3

Alkyl benzene sulfonates
Alkali/salts

9.2 x 10-2

1.4 x 10-1

9.2 x 10-2

5 × 10-3

4.2 x 10-3

1.6 x 10-2

9 × 10-6

8 x 10-6

3 x 10-5

7 × 10-5

6 x 10-5

2 x 10-4

5 × 10-3

4 × 10-3

2 x 10-2

5 × 10-3

4 x 10-3

2 x 10-2

4 × 10-2

3 x 10-2

1 x 10-1
0
0

0
0

25 Terpenes
Esters/lactones

26 Fatty acid derivatives
Esters/lactones

6.1
1.03 x 10-1

1.241 x 10-1

4.1 x 10-3
2.08 x 10-4

8 x 10-6
2.06 × 10-3

6 x 10-5
1.04 x10-1

4 × 10-3
1.04 x 10-1

4 x 10-3
9.3 x 10-1

3 x 10-2
5.006 x 102

0
3.005 x 103

0

27 Terpenes

28 Hydrocarbons, petroleum distillates

29 Fatty acid derivatives 2.1 1.3 x 10-1 3 x 10-4 2 × 10-3 1 x 10-1 1 x 10-1 1 5 x 102 4 x 103

30 Hydrocarbons, aromatic
Propylene glycol ethers

31 Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates

32 Hydrocarbons, petroleum distillates

33 Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Propylene glycol ethers

34 Water
Terpenes
Hydrocarbons, petroleum distillates
Alkoxylated alcohols
Fatty acid derivatives

1.7 x 10-1

1.7 x 10-1
2.9 x 10-2

1.7 x 10-2
6 x 10-5

3 x 10-5
4 x 10-4

3 x 10-4
3 x 10-2

2 x 10-2
3 x 10-2

2 x 10-2
2 x 10-1

1 x 10-1
0

2 x 10-2
0

2 x 10-1
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Form.
Number

Chemical Components  Daily 
Release 1

(kg/day)

Daily Release
After POTW
Treatment 1

(kg/day)

    Stream concentrations 1

(mg/L)
Drinking Water

Human Potential
Dose Rates  (mg/year)2

Fish Ingestion
Human Potential Dose

Rates  (mg/year)2

50th %ile
Mean flow

10th %ile
Mean flow

10th %ile
Low flow

50th %ile  10th %ile  50th %ile  10th %ile

35 Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic

36 Fatty acid derivatives
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Propylene glycol ethers

1.5 9.0 x 10-2 2 x 10-4 1 × 10-3 9 x 10-2 9 x 10-2 7 x 10-1 3 x 102 3 x 103

37 D. I. Water
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic

38 Hydrocarbons, petroleum distillates
Alkoxylated alcohols
Fatty acid derivatives

39 Water
Hydrocarbons, petroleum distillates
Propylene glycol ethers
Alkanolamines
Ethylene glycol ethers

6.8 x 10-2 1.2 x 10-2 2 x 10-5 2 x 10-4 1 x 10-2 1 x 10-2 9 x 10-2 0 0

40 Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates
Fatty acid derivatives
Ethoxylated nonylphenol3

1.4
8.8 x 10-2

0
4 × 10-3

0
9 × 10-6

0
7 × 10-5

0
4 × 10-3

0
4 × 10-3

0
3 × 10-2

0 0

A blank space in these columns indicates that there were no releases to water expected for this chemical in this formulation.1

A blank in the drinking water columns of this table indicates that there are no exposures expected from this chemical due to people drinking water.  This may be2

due to either no releases to water expected, or the chemical may be completely removed during wastewater treatment, and therefore, is not expected to be
released to the stream or river from the POTW.  An additional blank in the Fish Ingestion columns means that a bioaccumulation factor was not available for this
chemical.
Based on testing data (Weeks, A.J. et al.  1996.  Proceedings of the CESIO 4th World Surfactants Congress, Barcelona, Spain.  Brussels, Belgium:  European3

Committee on Surfactants and Detergents, pp. 276-291.), the original estimate of POTW removal has been changed from 100% reported in the draft document
to 95% in the final report.  This revision results in increased estimates of the releases from POTWs to surface waters of ethoxylated nonylphenols.  When the
releases to surface water are compared with the concern concentration set at the default value of 0.001 mg/L, the formulations containing ethoxylated nonylphenols
(formulations 4, 5, 7, 8, 9, 17, 24, and 40) present concerns to aquatic species that were not reported in the draft CTSA.
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Table 3-6.  Stream Concentrations and Residential Population Potential Dose 
Rates from Denver Lithography Blanket Wash Releases

Form. Chemical Components for Release for River (mg/L)
No. Denver, CO Denver, CO

Expected After Stream Human Potential
Total Treatment Concentration Dose Rates

Release Total South Platte (mg/year)

(kg/day) (kg/day)1 1

2

Mean Low From From Fish
Flow Flow Water Ingestion

1 Fatty acid derivatives
Alkoxylated alcohols

3 Hydrocarbons, petroleum distillates
Fatty acid derivatives 1.4×10 8.6 1×10 1×10 5 2×10
Hydrocarbons, aromatic
Alkyl benzene sulfonates 36 6.1 7×10 1×10 3 80

2 -2

-3

-2

-2

4

4 Terpenes
Ethoxylated nonylphenol 73 3.7 4×10 6 × 10 23 -3 -3

5 Water 
Hydrocarbons, aromatic
Ethylene glycol ethers
Ethoxylated nonylphenol 47 2.4 3×10 4 × 10 13

Alkyl benzene sulfonates 28 5.6×10 7×10 9×10 2.8×10 2
Alkoxylated alcohols 14 14 2×10 2×10 8 10
Alkali/salts 4.7 0.0 0 0 0

-1

-3

-4

-2

-3

-4

-2

-1

6 Fatty acid derivatives 3.1×10 19 2×10 3×10 10 4×10
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Alkyl benzene sulfonates 24 7.1×10 8×10 1×10 4×10

2

-1

-2

-4

-2

-3 -1

4

7 Terpenes
Ethoxylated nonylphenol 14 0.7 8×10 1×10 0.43

Alkoxylated alcohols 14 2.1 2×10 4×10 1

-4

-3

-3

-3

8 Water 
Hydrocarbons, aromatic
Propylene glycol ethers
Alkyl benzene sulfonates 85 12.22 1.2×10 2.4×10 7.07 2
Ethoxylated nonylphenol 40 2.0 2×10 3×10 13

Alkoxylated alcohols 12 12 1×10 2×10 7 10
Alkali/salts 3.8 0.0 0 0 0

-2

-3

-2

-2

-3

-2

9 Fatty acid derivatives 3.8×10 23 3×10 4×10 10 5×10
Water
Ethoxylated nonylphenol 14 0.7 8×10 1×10 43

2 -2

-4

-2

-3

4

10 Fatty acid derivatives 1.3×10 7.9 9×10 1×10 5 2×10
Water

2 -3 -2 4

11 Fatty acid derivatives 2.3×10 14 2×10 2×10 8 3×10
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Alkyl benzene sulfonates 22 3.7 4×10 6×10 2

2 -2

-3

-2

-3

4

12 Hydrocarbons, petroleum distillates

14 Fatty acid derivatives 51 3.0 3×10 5×10 2 7×10
Propylene glycol ethers

-3 -3 3

16 Terpenes
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Form. Chemical Components for Release for River (mg/L)
No. Denver, CO Denver, CO

Expected After Stream Human Potential
Total Treatment Concentration Dose Rates

Release Total South Platte (mg/year)

(kg/day) (kg/day)1 1

2

Mean Low From From Fish
Flow Flow Water Ingestion
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17 Ethoxylated nonylphenol 10 0.5 6×10 8×10 0.33

Glycols
Fatty acid derivatives 4.7 2.8×10 3×10 5×10 2×10 6×10
Alkali/salts
Water

-1

-4

-4

-4

-4 -1 2

18 Fatty acid derivatives 2.1×10 13 1×10 2×10 7 3×10
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Dibasic esters
Esters/lactones
Alkyl benzene sulfonates 22 3.7 4×10 6×10 2

2 -2

-3

-2

-3

4

19 Fatty acid derivatives 1.7×10 10 1×10 2×10 6 2×10
Propylene glycol ethers

2 -2 -2 4

20 Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Alkyl benzene sulfonates 24 9.2 1×10 2×10 5-2 -2

21 Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates
Fatty acid derivatives 2.4×10 2.4 3×10 4×10 1 6×102 -3 -3 3

22 Fatty acid derivatives 2.7×10 16 2×10 3×10 9 4×10
Hydrocarbons, aromatic

2 -2 -2 4

23 Terpenes
Nitrogen heterocyclics
Alkoxylated alcohols

24 Terpenes
Ethylene glycol ethers
Ethoxylated nonylphenol 22 1.1 1×10 2×10 6×103

Alkyl benzene sulfonates 33 9.9×10 1×10 2×10 6×10
Alkali/salts 22 3.7 4×10 6×10 2

-1

-3

-3

-3

-3

-3

-3

-1

-1

25 Terpenes
Esters/lactones

26 Fatty acid derivatives 5.66×10 2.896×10 3.1×10 5.2×10 20.5 6.008×10
Esters/lactones 2.36×10 9.6×10 1×10 2×10 5×10 0

2

2

1

-1

-2

-3

-2

-3 -1

4

27 Terpenes

28 Hydrocarbons, petroleum distillates

29 Fatty acid derivatives 5.0×10 30 3×10 5×10 20 6×102 -2 -2 4

30 Hydrocarbons, aromatic
Propylene glycol ethers

31 Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates

32 Hydrocarbons, petroleum distillates

33 Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Propylene glycol ethers
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Form. Chemical Components for Release for River (mg/L)
No. Denver, CO Denver, CO

Expected After Stream Human Potential
Total Treatment Concentration Dose Rates

Release Total South Platte (mg/year)

(kg/day) (kg/day)1 1

2

Mean Low From From Fish
Flow Flow Water Ingestion
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34 Water
Terpenes
Hydrocarbons, petroleum distillates
Alkoxylated alcohols 39 6.7 8×10 1×10 4
Fatty acid derivatives 39 3.9 5×10 7×10 2 3

-3

-3

-2

-3

35 Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic

36 Fatty acid derivatives 3.5×10 21 2×10 4×10 10 5×10
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Propylene glycol ethers

2 -2 -2 4

37 Water
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic

38 Hydrocarbons, petroleum distillates
Alkoxylated alcohols
Fatty acid derivatives

39 Water
Hydrocarbons, petroleum distillates
Propylene glycol ethers
Alkanolamines 16 2.7 3×10 5×10 2
Ethylene glycol ethers

-3 -3

40 Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates
Fatty acid derivatives 3.3×10 0.0 0 0 0 0
Ethoxylated nonylphenol 21 1.1×10 1.2×10 1.9×10 0.63

2

-3 -3 -3

A blank space in these columns indicates that there were no releases to water expected for this chemical in this1

formulation.
A blank in the drinking water columns of this table indicates that there are no exposures expected from this chemical2

due to people drinking water.  This may be due to either no releases to water expected, or the chemical may be
completely removed during wastewater treatment, and therefore, is not expected to be released to the stream or river
from the POTW.  An additional blank in the Fish Ingestion columns means that a bioaccumulation factor was not
available for this chemical.
Based on testing data (Weeks, J.A. et al.  1996.  Proceedings of the CESIO 4th World Surfactants Congress,3

Barcelona, Spain.  Brussels, Belgium:  European Committee on Surfactants and Detergents, pp. 276-291.), the original
estimate of POTW removal has been changed from 100% reported in the draft document to 95% in the final report.
This revision results in increased estimates of the releases from POTWs to surface waters of ethoxylated
nonylphenols.  When the releases to surface water are compared with the concern concentration set at the default
value of 0.001 mg/L, the formulations containing ethoxylated nonylphenols (formulations 4, 5, 7, 8, 9, 17, 24, and 40)
present concerns to aquatic species that were not reported in the draft CTSA.

PDNHV�LQ�WKH�ILQDO�FRQFHQWUDWLRQ�LV�QRW�DV�VLJQLILFDQW�DV�WKH�YROXPH�RI�WKH�FKHPLFDO�UHOHDVHG��L�H�
WKH�GLIIHUHQFH�EHWZHHQ�ILIW\�SHUFHQW�DQG�VL[W\�SHUFHQW�UHPRYDO�RI�D�FKHPLFDO�
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6HSWLF�6\VWHPV

:KHQ�H[DPLQLQJ�WKH�EXVLQHVV�FHQVXV�GDWD�IRU�OLWKRJUDSKHUV�DQG�WKH�(3$ªV�GDWD�IRU�ZDVWH
ZDWHU�WUHDWPHQW�IDFLOLWLHV��LW�ZDV�QRWHG�WKDW�WKHUH�DUH�FRXQWLHV�ZKLFK�GR�QRW�KDYH�DQ\�327:V�
:KLOH�VRPH�RI� WKH�$JHQF\ªV�GDWD� LV�SUREDEO\� LQ�HUURU�� WKHUH�DUH�VWLOO�D� �VLJQLILFDQW�PLQRULW\�RI
OLWKRJUDSKHUV�ZKR�GR�QRW�DSSHDU�WR�UHOHDVH�ZDWHU�WR�D�ZDVWH�ZDWHU�WUHDWPHQW�SODQW���7KHVH�SULQWHUV
DUH�DVVXPHG�WR�UHOHDVH�WR�VHSWLF�V\VWHPV�RU�KDYH�QR�ZDWHU�UHOHDVHV�DW�DOO���7KH�UHOHDVHV�RI�WKLV�W\SH
DUH�QRW�PRGHOHG�LQ�WKLV�DVVHVVPHQW���6RPH�JHQHUDO�JXLGHOLQHV�PD\�EH�XVHG�WR�GHWHUPLQH�LI�WKHUH
ZLOO�EH�H[SRVXUH�WR�DQ\�RI�WKH�EODQNHW�ZDVK�FKHPLFDOV�IURP�VHSWLF�V\VWHP�VHHSDJH���(DFK�FKHPLFDO
ZLOO�KDYH�DQ�HVWLPDWHG�SRWHQWLDO�PLJUDWLRQ�WR�JURXQG�ZDWHU��XVXDOO\�XVHG�IRU�ODQGILOO�DVVHVVPHQWV�
7KLV�FDQ�EH�GLUHFWO\�DSSOLHG�WR�VHSWLF�V\VWHPV��EHFDXVH�WKH�SRWHQWLDO�WR�PLJUDWH�WR�JURXQG�ZDWHU
ZLOO�EH�WKH�VDPH���2I�FRXUVH�WKH�LQGLYLGXDO�FKDUDFWHULVWLFV�RI�WKH�V\VWHP�ZLOO�GHWHUPLQH�WKH�DFWXDO
VSHHG�WKDW�HDFK�FKHPLFDO�WUDYHOV�LQWR�WKH�JURXQG�ZDWHU���,I�WKH�VHSWLF�V\VWHP�LV�UHODWLYHO\�OHDN\��DQG
WKH�JURXQG�ZDWHU�WDEOH�LV�UHODWLYHO\�KLJK��WKH�WLPH�WKDW�D�FKHPLFDO�WDNHV�WR�JHW�LQWR�WKH�JURXQG
ZDWHU�ZLOO�EH�VKRUWHU�WKDQ�IRU�D�VHSWLF�V\VWHP�ZKLFK�LV�ZHOO�VHDOHG�DQG�ZKHUH�WKH�JURXQG�ZDWHU
WDEOH�LV�ORZ�

/DQGILOO

2XU�XVXDO�WHFKQLTXHV�IRU�HVWLPDWLQJ�FXPXODWLYH�H[SRVXUHV�IURP�ODQGILOO�UHOHDVHV�DUH�QRW
DSSOLFDEOH�WR�SULQWLQJ���)RU�ODUJH�VFDOH�LQGXVWULDO�SURFHVVHV��ZH�DVVXPH�WKDW�RQH�IDFLOLW\�VHQGV
ZDVWH�WR�D�ODQGILOO�YLD�D�ZDVWH�KDQGOHU���)RU�WKH�SULQWLQJ�LQGXVWU\��LW�LV�QRW�UHDVRQDEOH�WR�VLPSOLI\
WKH�VLWXDWLRQ�WR�WKDW�H[WHQW���$�ODFN�RI�GDWD�OLPLWV�WKH�GHWHUPLQDWLRQ�RI�H[SRVXUHV���)RU�LQVWDQFH�
ZH�GR�QRW�NQRZ�KRZ�PDQ\�SULQWHUV�DUH�VHQGLQJ�ZKDW�W\SHV�RI�ZDVWHV�WR�DQ\�JLYHQ�ODQGILOO���6RPH
SULQWHUV�VHQG�SDUW�RI�WKHLU�ZDVWHV�WR�D�KD]DUGRXV�ZDVWH�KDQGOHU��DQG�DQRWKHU�SRUWLRQ�WR�WKH�FRXQW\
ODQGILOO���)RU�WKHVH�UHDVRQV��DOWKRXJK�WKH�H[SRVXUHV�IURP�ODQGILOO�UHOHDVHV�PD\�EH�VLJQLILFDQW��ZH
FDQQRW�FDOFXODWH�H[SRVXUHV�IURP�ODQGILOO�VHHSDJH�DQG�PLJUDWLRQ�LQWR�JURXQG�ZDWHU���+RZHYHU��ZH
FDQ�JLYH�WKH�H[SHFWHG�IDWH�IRU�WKH�FKHPLFDO�LQ�WKH�ODQGILOO���ZLOO�WKH�FKHPLFDO�PLJUDWH�WR�JURXQG
ZDWHU�UDSLGO\��PRGHUDWHO\�RU�QHJOLJLEO\�

3.4  RISK CHARACTERIZATION

3.4.1  Background

$VVHVVPHQW�RI�WKH�KXPDQ�KHDOWK�ULVNV�SUHVHQWHG�E\�FKHPLFDO�VXEVWDQFHV� LQFOXGHV�WKH
IROORZLQJ�FRPSRQHQWV�RI�DQDO\VLV�

���+D]DUG�,GHQWLILFDWLRQ�LV�WKH�SURFHVV�RI�GHWHUPLQLQJ�ZKHWKHU�H[SRVXUH�WR�D�FKHPLFDO�FDQ
FDXVH�DQ�DGYHUVH�KHDOWK�HIIHFW�DQG�ZKHWKHU�WKH�DGYHUVH�KHDOWK�HIIHFW�LV�OLNHO\�WR�RFFXU�LQ
KXPDQV�

���'RVH�UHVSRQVH�$VVHVVPHQW�LV�WKH�SURFHVV�RI�GHILQLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�GRVH
RI�D�FKHPLFDO�UHFHLYHG�DQG�WKH�LQFLGHQFH�RI�DGYHUVH�KHDOWK�HIIHFWV�LQ�WKH�H[SRVHG�SRSXODWLRQ�
)URP�WKH�TXDQWLWDWLYH�GRVH�UHVSRQVH�UHODWLRQVKLS��WR[LFLW\�YDOXHV�DUH�GHULYHG�WKDW�DUH�XVHG
LQ�WKH�ULVN�FKDUDFWHUL]DWLRQ�VWHS�WR�HVWLPDWH�WKH�OLNHOLKRRG�RI�DGYHUVH�HIIHFWV�RFFXUULQJ�LQ
KXPDQV�DW�GLIIHUHQW�H[SRVXUH�OHYHOV�

��� ([SRVXUH� $VVHVVPHQW� LGHQWLILHV� SRSXODWLRQV� H[SRVHG� WR� D� FKHPLFDO�� GHVFULEHV� WKHLU
FRPSRVLWLRQ�DQG�VL]H��DQG�SUHVHQWV�WKH�W\SHV��PDJQLWXGHV��IUHTXHQFLHV��DQG�GXUDWLRQV�RI
H[SRVXUH�WR�WKH�FKHPLFDO�
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���5LVN�&KDUDFWHUL]DWLRQ�LQWHJUDWHV�KD]DUG�DQG�H[SRVXUH�LQIRUPDWLRQ�LQWR�TXDQWLWDWLYH�DQG
TXDOLWDWLYH� H[SUHVVLRQV� RI� ULVN�� � $� ULVN� FKDUDFWHUL]DWLRQ� LQFOXGHV� D� GHVFULSWLRQ� RI� WKH
DVVXPSWLRQV��VFLHQWLILF�MXGJPHQWV��DQG�XQFHUWDLQWLHV�HPERGLHG�LQ�WKH�DVVHVVPHQW�

4XDQWLWDWLYH�([SUHVVLRQV�RI�+D]DUG�DQG�5LVN

7KH�PDQQHU�LQ�ZKLFK�HVWLPDWHV�RI�KD]DUG�DQG�ULVN�DUH�H[SUHVVHG�GHSHQGV�RQ�WKH�QDWXUH�RI
WKH�KD]DUG�DQG�WKH�W\SHV�RI�GDWD�XSRQ�ZKLFK�WKH�DVVHVVPHQW�LV�EDVHG���)RU�H[DPSOH��FDQFHU�ULVNV
DUH�PRVW�RIWHQ�H[SUHVVHG�DV�WKH�SUREDELOLW\�RI�DQ�LQGLYLGXDO�GHYHORSLQJ�FDQFHU�RYHU�D�OLIHWLPH�RI
H[SRVXUH�WR�WKH�FKHPLFDO�LQ�TXHVWLRQ���5LVN�HVWLPDWHV�IRU�DGYHUVH�HIIHFWV�RWKHU�WKDQ�FDQFHU�DUH
XVXDOO\�H[SUHVVHG�DV�WKH�UDWLR�RI�D�WR[LFRORJLF�SRWHQF\�YDOXH�WR�DQ�HVWLPDWHG�GRVH�RU�H[SRVXUH�OHYHO�
$� NH\� GLVWLQFWLRQ� EHWZHHQ� FDQFHU� DQG� RWKHU� WR[LFRORJLF� HIIHFWV� LV� WKDW� PRVW� FDUFLQRJHQV� DUH
DVVXPHG�WR�KDYH�QR�GRVH�WKUHVKROG��L�H���QR�GRVH�RU�H[SRVXUH�OHYHO�FDQ�EH�SUHVXPHG�WR�EH�ZLWKRXW
VRPH�ULVN���2WKHU�WR[LFRORJLF�HIIHFWV�DUH�JHQHUDOO\�DVVXPHG�WR�KDYH�D�GRVH�WKUHVKROG��L�H���D�GRVH
RU�H[SRVXUH�OHYHO�EHORZ�ZKLFK�D�VLJQLILFDQW�DGYHUVH�HIIHFW�LV�QRW�H[SHFWHG�

&DQFHU�+D]DUG�DQG�5LVN

(3$�HPSOR\V�D��ZHLJKW�RI�HYLGHQFH��DSSURDFK�WR�GHWHUPLQH�WKH�OLNHOLKRRG�WKDW�D�FKHPLFDO
LV�D�KXPDQ�FDUFLQRJHQ���(DFK�FKHPLFDO�HYDOXDWHG�LV�SODFHG�LQWR�RQH�RI�WKH�ILYH�ZHLJKW�RI�HYLGHQFH
FDWHJRULHV�OLVWHG�EHORZ�

*URXS�$��� KXPDQ�FDUFLQRJHQ
*URXS�%��� SUREDEOH� KXPDQ� FDUFLQRJHQ�� %�� LQGLFDWHV� OLPLWHG� KXPDQ� HYLGHQFH�� %�

LQGLFDWHV�VXIILFLHQW�HYLGHQFH�LQ�DQLPDOV�DQG�LQDGHTXDWH�RU�QR�HYLGHQFH�LQ
KXPDQV�

*URXS�&��� SRVVLEOH�KXPDQ�FDUFLQRJHQ
*URXS�'��� QRW�FODVVLILDEOH�DV�WR�KXPDQ�FDUFLQRJHQLFLW\
*URXS�(��� HYLGHQFH�RI�QRQFDUFLQRJHQLFLW\�IRU�KXPDQV

:KHQ�WKH�DYDLODEOH�GDWD�DUH�VXIILFLHQW�IRU�TXDQWLWDWLRQ��(3$�GHYHORSV�DQ�HVWLPDWH�RI�WKH
FKHPLFDO
V�FDUFLQRJHQLF�SRWHQF\���(3$��VORSH�IDFWRUV��H[SUHVV�FDUFLQRJHQLF�SRWHQF\�LQ�WHUPV�RI�WKH
HVWLPDWHG�XSSHU�ERXQG�LQFUHPHQWDO�OLIHWLPH�ULVN�SHU�PJ�NJ�DYHUDJH�GDLO\�GRVH����8QLW�ULVN��LV�D
VLPLODU�PHDVXUH�RI�SRWHQF\�IRU�DLU�RU�GULQNLQJ�ZDWHU�FRQFHQWUDWLRQV�DQG�LV�H[SUHVVHG�DV�ULVN�SHU
�J�P �LQ�DLU�RU�DV�ULVN�SHU��J�/�LQ�ZDWHU�IRU�FRQWLQXRXV�OLIHWLPH�H[SRVXUHV��

&DQFHU� ULVN� LV� FDOFXODWHG� E\�PXOWLSO\LQJ� WKH� HVWLPDWHG� GRVH� RU� H[SRVXUH� OHYHO� E\� WKH
DSSURSULDWH�PHDVXUH�RI�FDUFLQRJHQLF�SRWHQF\���)RU�H[DPSOH�DQ�LQGLYLGXDO�ZLWK�D�OLIHWLPH�DYHUDJH
GDLO\�GRVH�RI�����PJ�NJ�RI�D�FDUFLQRJHQ�ZLWK�D�SRWHQF\�RI������PJ�NJ�GD\�ZRXOG�H[SHULHQFH�D
OLIHWLPH�FDQFHU�ULVN�RI�������IURP�H[SRVXUH�WR�WKDW�FKHPLFDO���,Q�JHQHUDO��ULVNV�IURP�H[SRVXUHV�WR
PRUH�WKDQ�RQH�FDUFLQRJHQ�DUH�DVVXPHG�WR�EH�DGGLWLYH��XQOHVV�RWKHU�LQIRUPDWLRQ�SRLQWV�WRZDUG�D
GLIIHUHQW�LQWHUSUHWDWLRQ�

&KURQLF�+HDOWK�5LVNV

%HFDXVH�DGYHUVH�HIIHFWV�RWKHU�WKDQ�FDQFHU�DQG�JHQHWLF�WR[LFLW\�DUH�JHQHUDOO\�DVVXPHG�WR
KDYH�D�GRVH�RU�H[SRVXUH�WKUHVKROG��D�GLIIHUHQW�DSSURDFK�LV�QHHGHG�WR�HYDOXDWH�WR[LFRORJLF�SRWHQF\
DQG�ULVN�IRU�WKHVH��V\VWHPLF�HIIHFWV�����6\VWHPLF�WR[LFLW\��PHDQV�DQ�DGYHUVH�HIIHFW�RQ�DQ\�RUJDQ
V\VWHP�IROORZLQJ�DEVRUSWLRQ�DQG�GLVWULEXWLRQ�RI�D�WR[LFDQW�WR�D�VLWH�LQ�WKH�ERG\�GLVWDQW�IURP�WKH
WR[LFDQW
V�HQWU\�SRLQW���(3$�XVHV�WKH��5HIHUHQFH�'RVH��DSSURDFK�WR�HYDOXDWH�FKURQLF��ORQJ�WHUP�
H[SRVXUHV� WR� V\VWHPLF� WR[LFDQWV�� � 7KH� 5HIHUHQFH�'RVH� �5I'�� LV� GHILQHG� DV� �DQ� HVWLPDWH� �ZLWK
XQFHUWDLQW\�VSDQQLQJ�SHUKDSV�DQ�RUGHU�RI�PDJQLWXGH��RI�D�GDLO\�H[SRVXUH�WR�WKH�KXPDQ�SRSXODWLRQ
�LQFOXGLQJ�VHQVLWLYH�VXEJURXSV��WKDW�LV�OLNHO\�WR�EH�ZLWKRXW�DSSUHFLDEOH�ULVN�RI�GHOHWHULRXV�HIIHFWV
GXULQJ�D�OLIHWLPH��DQG�LV�H[SUHVVHG�DV�D�PJ�NJ�GD\�GRVH���7KH�5I'�LV�XVXDOO\�EDVHG�RQ�WKH�PRVW
VHQVLWLYH�NQRZQ�HIIHFW��L�H���WKH�HIIHFW�WKDW�RFFXUV�DW�WKH�ORZHVW�GRVH���(3$�FDOFXODWHV�D�FRPSDUDEOH
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PHDVXUH�RI�SRWHQF\�IRU�FRQWLQXRXV�LQKDODWLRQ�H[SRVXUHV�FDOOHG�D�5HIHUHQFH�&RQFHQWUDWLRQ�RU�5I&�
H[SUHVVHG�DV�D�PJ�P �DLU�FRQFHQWUDWLRQ�� �$OWKRXJK�VRPH�5I'V�DQG�5I&V�DUH�EDVHG�RQ�DFWXDO�

KXPDQ�GDWD��WKH\�DUH�PRVW�RIWHQ�FDOFXODWHG�IURP�UHVXOWV�REWDLQHG�LQ�FKURQLF�RU�VXEFKURQLF�DQLPDO
VWXGLHV�� �7KH�EDVLF�DSSURDFK�IRU�GHULYLQJ�DQ�5I'�RU�5I&�LQYROYHV�GHWHUPLQLQJ�D��QR�REVHUYHG�
DGYHUVH�HIIHFW�OHYHO��12$(/���RU��ORZHVW�REVHUYHG�DGYHUVH�HIIHFW�OHYHO��/2$(/���IURP�DQ�DSSURSULDWH
WR[LFRORJLF�RU�HSLGHPLRORJLF�VWXG\�DQG�WKHQ�DSSO\LQJ�YDULRXV�XQFHUWDLQW\�IDFWRUV�DQG�PRGLI\LQJ
IDFWRUV� WR� DUULYH� DW� WKH�5I'�5I&�� �(DFK� IDFWRU� UHSUHVHQWV� D� VSHFLILF� DUHD� RI�XQFHUWDLQW\�� � )RU
H[DPSOH��DQ�5I'�EDVHG�RQ�D�12$(/�IURP�D�ORQJ�WHUP�DQLPDO�VWXG\�PD\�LQFRUSRUDWH�D�IDFWRU�RI���
WR�DFFRXQW�IRU�WKH�XQFHUWDLQW\�LQ�H[WUDSRODWLQJ�IURP�WKH�WHVW�VSHFLHV�WR�KXPDQV��DQG�DQRWKHU�IDFWRU
RI����WR�DFFRXQW�IRU�WKH�YDULDWLRQ�LQ�VHQVLWLYLW\�ZLWKLQ�WKH�KXPDQ�SRSXODWLRQ���$Q�5I'�EDVHG�RQ�D
/2$(/�W\SLFDOO\�FRQWDLQV�DQRWKHU�IDFWRU�RI����WR�DFFRXQW�IRU�WKH�H[WUDSRODWLRQ�IURP�/2$(/�WR
12$(/���$Q�DGGLWLRQDO�PRGLI\LQJ�IDFWRU��EHWZHHQ���DQG�����LV�VRPHWLPHV�DSSOLHG�WR�DFFRXQW�IRU
XQFHUWDLQWLHV�LQ�GDWD�TXDOLW\�

5I'V�DQG�5I&V�FDQ�EH�XVHG�WR�HYDOXDWH�ULVNV�IURP�FKURQLF�H[SRVXUHV�WR�V\VWHPLF�WR[LFDQWV�
(3$�GHILQHV�DQ�H[SUHVVLRQ�RI�ULVN�FDOOHG�D��+D]DUG�4XRWLHQW��ZKLFK�LV�WKH�UDWLR�RI�WKH�HVWLPDWHG
FKURQLF�GRVH�H[SRVXUH� OHYHO� WR� WKH�5I'�5I&�� �+D]DUG�4XRWLHQW� YDOXHV�EHORZ�XQLW\� LPSO\� WKDW
DGYHUVH�HIIHFWV�DUH�YHU\�XQOLNHO\�WR�RFFXU���7KH�PRUH�WKH�+D]DUG�4XRWLHQW�H[FHHGV�XQLW\��WKH�JUHDWHU
LV�WKH�OHYHO�RI�FRQFHUQ���+RZHYHU��LW�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW�WKH�+D]DUG�4XRWLHQW�LV�QRW�D
SUREDELOLVWLF� VWDWHPHQW� RI� ULVN�� � $� TXRWLHQW� RI� ������GRHV�QRW�PHDQ� WKDW� WKHUH� LV� D� RQH�LQ�D�
WKRXVDQG�FKDQFH�RI�WKH�HIIHFW�RFFXUULQJ���)XUWKHUPRUH��LW�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW�WKH�OHYHO
RI�FRQFHUQ�GRHV�QRW�QHFHVVDULO\� LQFUHDVH� OLQHDUO\�DV�WKH�TXRWLHQW�DSSURDFKHV�RU�H[FHHGV�XQLW\
EHFDXVH�WKH�5I'�5I&�GRHV�QRW�SURYLGH�DQ\� LQIRUPDWLRQ�DERXW�WKH�VKDSH�RI� WKH�GRVH�UHVSRQVH
FXUYH��

$Q�H[SUHVVLRQ�RI�ULVN�WKDW�FDQ�EH�XVHG�ZKHQ�DQ�5I'�5I&�LV�QRW�DYDLODEOH�LV�WKH��0DUJLQ�RI�
([SRVXUH��02(�����7KH�02(�LV�WKH�UDWLR�RI�D�12$(/�RU�/2$(/��SUHIHUDEO\�IURP�D�FKURQLF�VWXG\�
WR�DQ�HVWLPDWHG�GRVH�RU�H[SRVXUH�OHYHO���,QWHUSUHWDWLRQ�RI�DQ�02(�HPSOR\V�WKH�VDPH�DSSURDFK�WR
XQFHUWDLQW\�DV�WKH�5I'�GRHV�� �$Q�02(�YDOXH�KLJK�HQRXJK�WR�DFFRXQW� IRU� WKH�XQFHUWDLQWLHV� LQ
H[WUDSRODWLQJ�IURP�WKH�H[SHULPHQWDO�GDWD�WR�D�OLNHO\�QR�HIIHFW�OHYHO�LQ�KXPDQV�LPSOLHV�D�ORZ�OHYHO
RI�FRQFHUQ��)RU�H[DPSOH���02(�YDOXHV�VXFK�DV�YDOXHV�JUHDWHU�WKDQ�����IRU�D�12$(/�EDVHG�02(
�WR�DFFRXQW� IRU� LQWHUVSHFLHV�DQG�LQWUDVSHFLHV�YDULDELOLW\�� �RU������IRU�D�/2$(/�EDVHG�02(��WR
DFFRXQW�IRU�LQWHUVSHFLHV�DQG�LQWUDVSHFLHV�YDULDELOLW\�DQG�/2$(/�WR�12$(/�H[WUDSRODWLRQ��LQGLFDWH
ORZ�FRQFHUQ���$V�WKH�02(�GHFUHDVHV��WKH�OHYHO�RI�FRQFHUQ�LQFUHDVHV���$V�ZLWK�WKH�+D]DUG�4XRWLHQW�
LW�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW�WKH�02(�LV�QRW�D�SUREDELOLVWLF�VWDWHPHQW�RI�ULVN��

'HYHORSPHQWDO�7R[LFLW\�5LVNV

%HFDXVH� RI� WKH�PDQ\�XQLTXH� HOHPHQWV� DVVRFLDWHG�ZLWK� ERWK� WKH� KD]DUG� DQG� H[SRVXUH
FRPSRQHQWV�RI�GHYHORSPHQWDO�WR[LFLW\�ULVN�DVVHVVPHQW��WKHVH�ULVNV�DUH�WUHDWHG�VHSDUDWHO\�IURP
RWKHU�V\VWHPLF�WR[LFLW\�ULVNV���

(3$�GHILQHV�GHYHORSPHQWDO�WR[LFLW\�DV�DGYHUVH�HIIHFWV�RQ�WKH�GHYHORSLQJ�RUJDQLVP�WKDW�PD\
UHVXOW�IURP�H[SRVXUH�SULRU�WR�FRQFHSWLRQ��GXULQJ�SUHQDWDO�GHYHORSPHQW��RU�SRVWQDWDOO\�WR�WKH�WLPH
RI�VH[XDO�PDWXUDWLRQ���$GYHUVH�GHYHORSPHQWDO�HIIHFWV�PD\�EH�GHWHFWHG�DW�DQ\�SRLQW�LQ�WKH�OLIH�VSDQ
RI�WKH�RUJDQLVP���7KH�PDMRU�PDQLIHVWDWLRQV�RI�GHYHORSPHQWDO�WR[LFLW\�LQFOXGH�������GHDWK�RI�WKH
GHYHORSLQJ�RUJDQLVP������VWUXFWXUDO�DEQRUPDOLW\������DOWHUHG�JURZWK��DQG�����IXQFWLRQDO�GHILFLHQF\�

7KHUH� LV� D� SRVVLELOLW\� WKDW� D� VLQJOH� H[SRVXUH� PD\� EH� VXIILFLHQW� WR� SURGXFH� DGYHUVH
GHYHORSPHQWDO�HIIHFWV��7KHUHIRUH��LW�LV�DVVXPHG�WKDW��LQ�PRVW�FDVHV��D�VLQJOH�H[SRVXUH�DW�DQ\�RI
VHYHUDO�GHYHORSPHQWDO�VWDJHV�PD\�EH�VXIILFLHQW�WR�SURGXFH�DQ�DGYHUVH�GHYHORSPHQWDO�HIIHFW���,Q�WKH
FDVH�RI�LQWHUPLWWHQW�H[SRVXUHV��H[DPLQDWLRQ�RI�WKH�SHDN�H[SRVXUH�V��DV�ZHOO�DV�WKH�DYHUDJH�H[SRVXUH
RYHU�WKH�WLPH�SHULRG�RI�H[SRVXUH�LV�LPSRUWDQW�
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(3$�KDV�GHULYHG�5I'V�DQG�5I&V�IRU�GHYHORSPHQWDO�WR[LFDQWV�LQ�D�VLPLODU�PDQQHU�WR�WKH�5I'V
DQG�5I&V�IRU�RWKHU�V\VWHPLF�WR[LFDQWV���7KH�5I' �RU�5I& �LV�DQ�HVWLPDWH�RI�D�GDLO\�H[SRVXUH�WR�WKH'7� � '7

KXPDQ�SRSXODWLRQ�WKDW�LV�DVVXPHG�WR�EH�ZLWKRXW�DSSUHFLDEOH�ULVN�RI�GHOHWHULRXV�GHYHORSPHQWDO
HIIHFWV���7KH�XVH�RI�WKH�VXEVFULSW�'7�LV�LQWHQGHG�WR�GLVWLQJXLVK�WKHVH�WHUPV�IURP�WKH�PRUH�FRPPRQ
5I'V�DQG�5I&V�WKDW�UHIHU�WR�FKURQLF�H[SRVXUH�VLWXDWLRQV�IRU�RWKHU�V\VWHPLF�HIIHFWV���

'HYHORSPHQWDO�WR[LFLW\�ULVN�FDQ�EH�H[SUHVVHG�DV�D�+D]DUG�4XRWLHQW��GRVH�RU�H[SRVXUH�OHYHO
GLYLGHG�E\�WKH�5I' �RU�5I& ��RU�0DUJLQ�RI�([SRVXUH��12$(/�RU�/2$(/�GLYLGHG�E\�WKH�GRVH�RU'7� � '7

H[SRVXUH�OHYHO���ZLWK�FDUHIXO�DWWHQWLRQ�SDLG�WR�WKH�H[SRVXUH�WHUP��DV�GHVFULEHG�DERYH���

127(���7KH�FORVHO\�UHODWHG�DUHD�RI�UHSURGXFWLYH�WR[LFLW\�LV�DOVR�DQ�LPSRUWDQW�DVSHFW�RI�V\VWHPLF
WR[LFLW\���)RU�SXUSRVHV�RI�WKLV�UHSRUW��WR[LFLW\�LQIRUPDWLRQ�RQ�DGXOW�PDOH�DQG�IHPDOH�UHSURGXFWLYH
V\VWHPV�ZLOO�EH�DVVHVVHG�DV�SDUW�RI�WKH�FKURQLF�WR[LFLW\�ULVN�

'HFLVLRQ�&ULWHULD�

�&RQFHUQV��DUH�FDVHV�LQ�ZKLFK�WKH�HVWLPDWHG�KD]DUG�TXRWLHQW�LV�WHQ�RU�JUHDWHU�RU�LQ�ZKLFK�WKH
HVWLPDWHG�PDUJLQ�RI�H[SRVXUH��02(��LV�PXFK�OHVV�WKDQ������EDVHG�RQ�D�QR�REVHUYHG�DGYHUVH�HIIHFW
OHYHO��12$(/���RU�PXFK�OHVV�WKDQ�������EDVHG�RQ�D�ORZHVW�REVHUYHG�DGYHUVH�HIIHFW�OHYHO��/2$(/���

�3RVVLEOH�FRQFHUQV��DUH�FDVHV�LQ�ZKLFK�WKH�HVWLPDWHG�KD]DUG�TXRWLHQW�LV�EHWZHHQ�RQH�DQG�WHQ�RU
LQ�ZKLFK� WKH�HVWLPDWHG�PDUJLQ�RI�H[SRVXUH� LV� VOLJKWO\� OHVV� WKDQ����� �EDVHG�RQ�D�QR�REVHUYHG
DGYHUVH�HIIHFW�OHYHO��RU�VOLJKWO\�OHVV�WKDQ�������EDVHG�RQ�D�ORZHVW�REVHUYHG�DGYHUVH�HIIHFW�OHYHO��RU
FDVHV�LQ�ZKLFK�WKH�FRQFHUQ�LV�PLWLJDWHG�E\�RWKHU�FRQVLGHUDWLRQV�VXFK�DV�DEVRUSWLRQ�UDWHV���

�/RZ�RU�QHJOLJLEOH�FRQFHUQV��DUH�FDVHV�LQ�ZKLFK�WKH�HVWLPDWHG�KD]DUG�TXRWLHQW�LV�OHVV�WKDQ�RQH�RU
LQ�ZKLFK�WKH�02( �LV�JUHDWHU�WKDQ�����RU�WKH�02( �LV�JUHDWHU�WKDQ������12$(/� � � � � � � /2$(/

$VVXPSWLRQV�DQG�8QFHUWDLQWLHV

(VWLPDWHG� GRVHV� DVVXPH�����SHUFHQW� DEVRUSWLRQ�� � 7KH� DFWXDO� DEVRUSWLRQ� UDWH�PD\�EH
VLJQLILFDQWO\�ORZHU��HVSHFLDOO\�IRU�GHUPDO�H[SRVXUHV�WR�UHODWLYHO\�SRODU�FRPSRXQGV���7KH�DVVHVVPHQW
XVHG�WKH�PRVW�UHOHYDQW�WR[LFRORJLFDO�SRWHQF\�IDFWRU�DYDLODEOH�IRU�WKH�H[SRVXUH�XQGHU�FRQVLGHUDWLRQ�
,Q�VRPH�FDVHV�WKH�RQO\�SRWHQF\�IDFWRU�DYDLODEOH�ZDV�GHULYHG�IURP�D�VWXG\�HPSOR\LQJ�D�GLIIHUHQW
URXWH�RI�H[SRVXUH�WKDQ�WKH�H[SRVXUH�EHLQJ�HYDOXDWHG��H�J���RUDO�5I'�YDOXHV�ZHUH�VRPHWLPHV�XVHG
WR� FDOFXODWH� +D]DUG� 4XRWLHQWV� IRU� LQKDODWLRQ� DQG� GHUPDO� H[SRVXUHV�� �0RVW� RI� WKH�0DUJLQ�RI�
([SRVXUH�FDOFXODWLRQV�SUHVHQWHG�LQ�WKH�DVVHVVPHQW�DUH�EDVHG�RQ�WR[LFLW\�GDWD�WKDW�KDYH�QRW�EHHQ
IRUPDOO\�HYDOXDWHG�E\�WKH�$JHQF\��%HFDXVH�RI�WKH�VPDOO�FRQWULEXWLRQ�RI�LQKDODWLRQ�H[SRVXUH�WR�WKH
WRWDO�GRVH������IRU�PRVW�FKHPLFDOV���FRPELQHG�GRVH�02(V�ZHUH�QRW�FDOFXODWHG�

:RUNHU�GHUPDO�H[SRVXUH�YDOXHV�VKRXOG�EH�UHJDUGHG�DV�§ERXQGLQJ�HVWLPDWHV�¨�L�H���FDOFXODWHG
H[SRVXUHV�DUH�H[SHFWHG�WR�EH�KLJKHU�WKDQ�DQ\�DFWXDO�H[SRVXUH�OHYHOV���([SRVXUH�HVWLPDWHV�IRU�DOO
RWKHU�SDWKZD\V��ZRUNHU�LQKDODWLRQ��JHQHUDO�SRSXODWLRQ�H[SRVXUH�YLD�DPELHQW�DLU��GULQNLQJ�ZDWHU
DQG� ILVK�� VKRXOG� EH� UHJDUGHG� DV� §ZKDW� LI¨� HVWLPDWHV�� � 7KH� §ZKDW� LI¨� VFHQDULRV� DUH� EDVHG� RQ
LQIRUPDWLRQ�RQ�SURGXFW�XVDJH�DQG�ZRUN�SUDFWLFHV�REWDLQHG� IURP�LQGXVWU\�VXUYH\V�� �1R�DFWXDO
PHDVXUHV�RI�FKHPLFDO�UHOHDVH�RU�H[SRVXUH�ZHUH�DYDLODEOH���7KH�VFHQDULRV�DUH�LQWHQGHG�WR�UHSUHVHQW
D� SODXVLEOH� VHW� RI� FLUFXPVWDQFHV� XQGHU�ZKLFK� H[SRVXUHV� FRXOG� RFFXU�� �+RZHYHU�� QRW� HQRXJK
LQIRUPDWLRQ� LV�DYDLODEOH�WR�HVWLPDWH�WKH�SUREDELOLW\�RI� WKHVH�FLUFXPVWDQFHV�DFWXDOO\�RFFXUULQJ�
7KXV��LW�LV�QRW�SRVVLEOH�WR�SUHGLFW�ZKHUH�WKH�FDOFXODWHG�YDOXHV�IDOO�LQ�WKH�H[SRVXUH�GLVWULEXWLRQ��L�H��
WKH�UHVXOWLQJ�H[SRVXUH�DQG�ULVN�HVWLPDWHV�FDQQRW�EH�FKDUDFWHUL]HG�DV�§FHQWUDO�WHQGHQF\�¨�§KLJK
HQG�¨�HWF�
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$�QXPEHU�RI� WKH� FKHPLFDOV�RI� FRQFHUQ�KDYH�RQO\�D� OLPLWHG� WR[LFRORJLF�GDWD�EDVH�� �7KH
FDOFXODWHG�ULVNV�IRU�WULPHWK\OEHQ]HQH��OLJKW�DURPDWLF�QDSKWKD��OLQDORRO��EXW\URODFWRQH��6WRGGDUG
VROYHQW��DQG�GLHWKDQRODPLQH�DUH�EDVHG�RQ�/2$(/�YDOXHV�IURP�VWXGLHV�WKDW�GLG�QRW�UHDFK�D�12$(/�
7KH�DYDLODEOH�VWXGLHV�RQ�WKHVH�FKHPLFDOV�DUH�JHQHUDOO\�OLPLWHG�LQ�VFRSH�DQG�GR�QRW�DGGUHVV�DOO
PDMRU�WR[LFRORJLF�HQGSRLQWV�

3.4.2  Ecological Risk

7KH�EDVLF�HOHPHQWV�RI�HFRORJLFDO�ULVN�DVVHVVPHQW�DUH�VLPLODU�WR�WKRVH�HPSOR\HG�LQ�KXPDQ
KHDOWK�ULVN�DVVHVVPHQW���%HFDXVH�RI�WKH�OLPLWHG�WR[LFRORJLFDO�GDWD�DYDLODEOH�IRU�WKH�OLWKRJUDSKLF
EODQNHW�ZDVK�FKHPLFDOV��WKLV�UHSRUW�ZLOO�RQO\�DGGUHVV�HFRORJLFDO�ULVNV�WR�DTXDWLF�VSHFLHV���5LVNV�WR
WHUUHVWULDO�VSHFLHV�ZLOO�QRW�EH�DVVHVVHG���4XDQWLWDWLYH�HYDOXDWLRQ�RI�DTXDWLF�ULVNV�LQYROYHV�FRPSDULQJ
D�SUHGLFWHG�DPELHQW�ZDWHU�FRQFHQWUDWLRQ�WR�D��FRQFHUQ�FRQFHQWUDWLRQ��IRU�FKURQLF�H[SRVXUHV�WR
DTXDWLF�VSHFLHV���7KH�FRQFHUQ�FRQFHQWUDWLRQ�PD\�EH�EDVHG�HLWKHU�RQ�DFWXDO�WR[LFRORJLF�WHVW�GDWD�RQ
WKH�VXEMHFW�FKHPLFDO�RU�RQ�TXDQWLWDWLYH�VWUXFWXUH�DFWLYLW\�UHODWLRQVKLS�DQDO\VLV�RI�WHVW�GDWD�RQ
VLPLODU� FKHPLFDOV�� � 7KH� FRQFHUQ� FRQFHQWUDWLRQ� LV� W\SLFDOO\� H[SUHVVHG� DV� D� PJ�/� ZDWHU
FRQFHQWUDWLRQ��([SRVXUH�FRQFHQWUDWLRQV�EHORZ�WKH�FRQFHUQ�FRQFHQWUDWLRQ�DUH�DVVXPHG�WR�SUHVHQW
ORZ�ULVN�WR�DTXDWLF�VSHFLHV���([SRVXUHV�WKDW�H[FHHG�WKH�FRQFHUQ�FRQFHQWUDWLRQ�LQGLFDWH�D�SRWHQWLDO
IRU�DGYHUVH�LPSDFW�RQ�DTXDWLF�VSHFLHV���7KH�OHYHO�RI�FRQFHUQ�LQFUHDVHV�DV�WKH�UDWLR�RI�H[SRVXUH
FRQFHQWUDWLRQ�WR�FRQFHUQ�FRQFHQWUDWLRQ�LQFUHDVHV���

$�QXPEHU�RI�IRUPXODWLRQV�SUHVHQW�FRQFHUQV�ZLWK�UHVSHFW�WR�SRWHQWLDO�LPSDFWV�RQ�DTXDWLF
VSHFLHV�UHVXOWLQJ�IURP�ZDWHU�UHOHDVHV���2QO\�WZR�FKHPLFDO�FODVVHV�KDG�HVWLPDWHG�FRQFHQWUDWLRQV
LQ�D�K\SRWKHWLFDO�UHFHLYLQJ�VWUHDP��D�UHODWLYHO\�VPDOO�VWUHDP�DW�ORZ�IORZ�FRQGLWLRQV��WKDW�H[FHHGHG
WKH�§FRQFHUQ�FRQFHQWUDWLRQ¨�IRU�WKDW�FKHPLFDO�FODVV���3UHGLFWLRQV�EDVHG�RQ�DFWXDO�VWUHDPIORZ�GDWD
IRU�WKH�6RXWK�3ODWWH�5LYHU�VXSSRUW�WKHVH�FRQFOXVLRQV���0RVW�RI�WKH�H[FHVVHV�LQ�WKH�K\SRWKHWLFDO
VWUHDP�DUH�DOVR�H[FHVVHV�LQ�WKH�6RXWK�3ODWWH�5LYHU��LQ�VRPH�FDVHV�DW�PHDQ�IORZ�DV�ZHOO�DV�ORZ�IORZ
FRQGLWLRQV�

7KH�IROORZLQJ�WZR�FKHPLFDOV�H[FHHGHG�WKH�DTXDWLF�FRQFHUQ�FRQFHQWUDWLRQV���DON\O�EHQ]HQH
VXOIRQDWHV�DQG�HWKR[\ODWHG�QRQ\OSKHQROV��ZKLFK�DUH�SUHVHQW�LQ�)RUPXODWLRQV������������������������
DQG�����DQG�LQ�)RUPXODWLRQV������������������������DQG�����UHVSHFWLYHO\�

$�WDEOH�RI�WKH�FRQFHUQ�FRQFHQWUDWLRQ�HVWLPDWHV�IRU�DTXDWLF�VSHFLHV�IROORZV��7DEOH������

$VVXPSWLRQV�DQG�8QFHUWDLQWLHV

$OO�HVWLPDWHG�ZDWHU�FRQFHQWUDWLRQV�DUH�EDVHG�RQ�UHOHDVH�HVWLPDWHV�GHYHORSHG�IURP�§ZKDW�LI¨
VFHQDULRV�FRQVWUXFWHG�IURP�LQGXVWU\�VXUYH\V�DQG�DVVXPSWLRQV�UHYLHZHG�E\�LQGXVWU\�H[SHUWV�RI
SURGXFW�XVDJH�DQG�ZRUN�SUDFWLFHV���1R�DFWXDO�PHDVXUHV�RI�FKHPLFDO�UHOHDVH�RU�H[SRVXUH�OHYHOV�ZHUH
DYDLODEOH�
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Table 3-7.  Risks to Aquatic Species from Blanket Wash Chemicals

Form. Chemical Components conc "cc" flow
Number (mg/L) conc/

    Stream concentrations (mg/L) Concern Low 1

"cc"

50th %ile 10th %ile 10th %ile

Mean flow Mean flow Low flow

1 Fatty acid derivatives
Alkoxylated alcohols

3 Hydrocarbons, petroleum distillates
Fatty acid derivatives 7×10 6×10 4×10 *
Hydrocarbons, aromatic
Alkyl benzene sulfonates 5×10 4×10 3×10 1×10 3×10

-5

-5

-4

-4

-2

-2 -3 1

4 Terpenes
Ethoxylated nonylphenol 1.56×10 1.182×10 7.8×10 1×10 782 -4 -3 -2 -3

5 Water 
Hydrocarbons, aromatic
Ethylene glycol ethers
Ethoxylated nonylphenol  2.0×10 1.52×10 1.0×10 1×10 102

Alkyl benzene sulfonates 5×10  3.9×10 2.6×10 2×10 1
Alkoxylated alcohols 1×10 9×10 6×10 2×10 3×10

-5

-6

-4

-4

-5

-4

-2

-3

-2

-3

-3

-1

Alkali/salts 0 0 0
-1

6 Fatty acid derivatives 2×10 1×10 8×10 *
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Alkyl benzene sulfonates 6×10 5×10 3×10 1×10 3

-4

-6

-3

-5

-2

-3 -3

7 Terpenes
Ethoxylated nonylphenol 6×10 4.5×10 3.0×10 1×10 32

Alkoxylated alcohols 2×10 1×10 9×10 1×10 9×10

-6

-5

-5

-4

-3

-3

-3

-1 -2

8 Water 
Hydrocarbons, aromatic
Propylene glycol ethers
Alkyl benzene sulfonates 1.11×10 8.08×10 4.95×10 1×10 5×10
Ethoxylated nonylphenol  1.7×10 1.29×10 8.5×10 1×10 8.52

Alkoxylated alcohols 1×10 8×10 5×10 2×10 3×10
Alkali/salts 0 0 0

-4

-5

-4

-4

-4

-4

-2

-3

-2

+1

-3

-1

-1

-1

9 Fatty acid derivatives 2×10 1×10 1×10 *
Water 
Ethoxylated nonylphenol  6×10 4.5×10 3×10 1×10 32

-4

-6

-3

-5

-1

-3 -3

10 Fatty acid derivatives 7×10 5×10 3×10 *
Water 

-5 -4 -2

11 Fatty acid derivatives 1×10 9×10 6×10 *
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Alkyl benzene sulfonates 3×10 2×10 2×10 1×10 2×10

-4

-5

-4

-4

-2

-2 -3 +1

12 Hydrocarbons, petroleum distillates

13 Hydrocarbons, petroleum distillates
Terpenes

14 Fatty acid derivatives 3×10 2×10 1×10 *
Ethylene glycol ethers

-5 -4 -2

16 Terpenes
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Form. Chemical Components conc "cc" flow
Number (mg/L) conc/

    Stream concentrations (mg/L) Concern Low 1

"cc"

50th %ile 10th %ile 10th %ile

Mean flow Mean flow Low flow
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17 Ethoxylated nonylphenol 4×10 3.3×10 2.2×10 1×10 2.22

Propylene glycol ethers
Fatty acid derivatives 2×10 2×10 1×10 2 5×10
Alkali/salts
Water

-6

-6

-5

-5

-3

-3

-3

-4

18 Fatty acid derivatives 1×10 8×10 5×10 *
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Dibasic esters
Esters/lactones
Alkyl benzene sulfonates 3×10 2×10 2×10 1×10 2×10

-4

-5

-4

-4

-2

-2 -3 +1

19 Fatty acid derivatives 9×10 7×10 4×10 *
Ethylene glycol ethers

-5 -4 -2

20 Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Alkyl benzene sulfonates 8×10 6×10 4×10 1×10 4×10-5 -4 -2 -3 +1

21 Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates
Fatty acid derivatives 2×10 2×10 1×10 *-5 -4 -2

22 Fatty acid derivatives 1×10 1×10 7×10 *
Hydrocarbons, aromatic

-4 -3 -2

23 Terpenes
Nitrogen heterocyclics
Alkoxylated alcohols

24 Terpenes
Ethylene glycol ethers
Ethoxylated nonylphenol  9×10 7×10 4.6×10 1×10 4.62

Alkyl benzene sulfonates 8×10 6×10 4×10 3×10 1×10
Alkali/salts 3×10 2×10 2×10 9×10 2×10

-6

-6

-5

-5

-5

-4

-3

-3

-2

-3

-2

-2

-1

-1

25 Terpenes
Esters/lactones

26 Fatty acid derivatives 2.08×10 2.06×10 1.04×10 3×10
Esters/lactones 8×10 6×10 4×10 3×10 1×10

-4

-6

-3

-5

-1

-3

-1

-1 -2

27 Terpenes

28 Hydrocarbons, petroleum distillates

29 Fatty acid derivatives 3×10 2×10 1×10 *-4 -3 -1

30 Hydrocarbons, aromatic
Ethylene glycol ethers

31 Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates

32 Hydrocarbons, petroleum distillates

33 Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Propylene glycol ethers
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Form. Chemical Components conc "cc" flow
Number (mg/L) conc/

    Stream concentrations (mg/L) Concern Low 1

"cc"

50th %ile 10th %ile 10th %ile

Mean flow Mean flow Low flow
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34 Water
Terpenes
Hydrocarbons, petroleum distillates
Alkoxylated alcohols 6×10 4×10 3×10 3×10 1×10
Fatty acid derivatives 3×10 3×10 2×10 7×10 3×10

-5

-5

-4

-4

-2

-2

-1

-2

-1

-1

35 Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic

36 Fatty acid derivatives 2×10 1×10 9×10 *
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Propylene glycol ethers

-4 -3 -2

37 Water
Hydrocarbons, petroleum distillates
Aliphatic hydrocarbon 
Hydrocarbons, aromatic

38 Hydrocarbons, petroleum distillates
Alkoxylated alcohols
Fatty acid derivatives

39 Water
Hydrocarbons, petroleum distillates
Propylene glycol ethers
Alkanolamines 2×10 2×10 1×10 1 1×10
Ethylene glycol ethers

-5 -4 -2 -2

40 Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates
Fatty acid derivatives
Ethoxylated nonylphenol 9×10 6.7×10 4.4×10 1×10 4.42 -6 -5 -3 -3

Low flow concentration/concern concentration; reported as mg/L1

Based on testing data (Weeks, J.A. et al.  1996.  Proceedings of the CESIO 4th World Surfactants Congress,2

Barcelona, Spain.  Brussels, Belgium:  European Committee on Surfactants and Detergents, pp. 276-291.) the original
estimate of POTW removal has been changed from 100% reported in the draft document to 95% in the final report.
This revision results in increased estimates of releases to surface water.  When the releases to surface water are
compared with the concern concentration set at the default value of 0.001 mg/L, the formulations containing
ethoxylated nonylphenols (formulations 4, 5, 7, 8, 9, 17, 24 and 40) present concerns to aquatic species that were not
reported in the draft CTSA.
No effects expected at saturation.*

3.4.3  Occupational Risks

0RVW�RI�WKH�IRUPXODWLRQV���������SUHVHQW�DW�OHDVW�VRPH�FRQFHUQ�IRU�GHUPDO�H[SRVXUHV�WR
ZRUNHUV���$�ZLGH�YDULHW\�RI�FKHPLFDOV�WULJJHU�WKHVH�FRQFHUQV��ZKLFK�DSSHDU�WR�EH�GULYHQ�SULPDULO\
E\�UHODWLYHO\�KLJK�SRWHQWLDO�H[SRVXUH�OHYHOV���7KH�FDOFXODWHG�ULVNV�RYHUHVWLPDWH�WKH�DFWXDO�ULVNV
EHFDXVH� RI� WKH� XVH� RI� ERXQGLQJ� HVWLPDWHV� RI� H[SRVXUH� DQG� WKH� DVVXPSWLRQ� RI� ����� GHUPDO
DEVRUSWLRQ���+RZHYHU��WKH�PDUJLQV�RI�H[SRVXUH�DUH�VR�ORZ��EHORZ����IRU�D�QXPEHU�RI�FKHPLFDOV��IRU
PRVW�RI�WKH�FKHPLFDOV�RI�FRQFHUQ�WKDW�LW�LV�YHU\�OLNHO\�WKDW�PRVW�RI�WKH�LGHQWLILHG�FRQFHUQV�ZRXOG
UHPDLQ�LI�PRUH�UHDOLVWLF�H[SRVXUH�HVWLPDWHV�ZHUH�DYDLODEOH���$OVR��PRVW�RI�WKH�FKHPLFDOV�RI�FRQFHUQ�
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H�J���YDULRXV�SHWUROHXP�K\GURFDUERQV��JO\FRO�HWKHUV��GLHWKDQRODPLQH��DUH�SUREDEO\�ZHOO�DEVRUEHG
GHUPDOO\�

:RUNHU�LQKDODWLRQ�ULVNV�DUH�YHU\�ORZ�IRU�DOPRVW�DOO�RI�WKH�IRUPXODWLRQV��UHIOHFWLYH�RI�WKH
JHQHUDOO\�ORZ�H[SRVXUH�OHYHOV�DV�VHHQ�LQ�7DEOH�������2QO\�RQH�IRUPXODWLRQ��IRUPXODWLRQ�QXPEHU���
WULJJHUHG�LQKDODWLRQ�FRQFHUQV�

$�0DUJLQ�RI�([SRVXUH��02(��RU�D�+D]DUG�4XRWLHQW��+4��JLYHV�DQ�HVWLPDWH�RI�WKH��PDUJLQ
RI�VDIHW\��EHWZHHQ�DQ�HVWLPDWHG�H[SRVXUH�OHYHO�DQG�WKH�OHYHO�DW�ZKLFK�DGYHUVH�HIIHFWV�PD\�RFFXU�
+D]DUG�4XRWLHQW�YDOXHV�EHORZ�XQLW\�LPSO\�WKDW�DGYHUVH�HIIHFWV�DUH�YHU\�XQOLNHO\�WR�RFFXU���7KH�PRUH
WKH�+D]DUG�4XRWLHQW�H[FHHGV�XQLW\��WKH�JUHDWHU�LV�WKH�OHYHO�RI�FRQFHUQ���+LJK�02(�YDOXHV�VXFK�DV
YDOXHV�JUHDWHU�WKDW�����IRU�D�12$(/�EDVHG�02(�RU������IRU�D�/2$(/�EDVHG�02(�LPSO\�D�ORZ�OHYHO
RI�FRQFHUQ���$V�WKH�02(�GHFUHDVHV��WKH�OHYHO�RI�FRQFHUQ�LQFUHDVHV���7KH�KD]DUG�YDOXHV�XVHG�LQ�WKH
+4�RU�02(�FDOFXODWLRQV�ZHUH�WDNHQ�IURP�7DEOH�������7KH�H[SRVXUH�YDOXHV�XVHG�LQ�WKH�FDOFXODWLRQV
ZHUH� WDNHQ� IURP� 7DEOH� ����� � 7KH� DEVHQFH� RI� +4� RU�02(� YDOXHV� LQ� WKLV� WDEOH� LQGLFDWHV� WKDW
LQVXIILFLHQW�KD]DUG�GDWD�ZHUH�DYDLODEOH�WR�FDOFXODWH�D�+4�RU�02(�IRU�WKDW�FKHPLFDO���

7KH�FDOFXODWHG�ULVN�QXPEHUV�VKRXOG�EH�YLHZHG�DV�ORZ�FRQILGHQFH�HVWLPDWHV�EHFDXVH�RI�WKH
PDQ\�XQFHUWDLQWLHV�DVVRFLDWHG�ZLWK�ERWK�WKH�KD]DUG�DQG�H[SRVXUH�FRPSRQHQWV�RI�WKH�FDOFXODWLRQ�
+RZHYHU�� PRVW� RI� WKH� ULVN� FRQFOXVLRQV� WKDW� IROORZ� FDQ� EH� UHJDUGHG� ZLWK� PRGHUDWH� WR� KLJK
FRQILGHQFH�EHFDXVH�PRVW�RI�WKH�FRQFOXVLRQV�DUH�EDVHG�RQ�ULVN�HVWLPDWHV�WKDW�IDOO�IDU�DERYH�RU�IDU
EHORZ�VWDQGDUG�ULVN�EHQFKPDUNV���7KXV��WKH�§WUXH¨�ULVN�YDOXH�FRXOG�YDU\�VXEVWDQWLDOO\�IURP�WKH
HVWLPDWHG� YDOXH�ZLWKRXW� FKDQJLQJ� WKH� FRQFOXVLRQ�� � ,Q� SDUWLFXODU�� FRQFOXVLRQV� RI� ORZ� FRQFHUQ
JHQHUDOO\�FDQ�EH�UHJDUGHG�ZLWK�KLJK�FRQILGHQFH�EHFDXVH�RI�WKH�FRQVHUYDWLYH�DSSURDFK��L�H��RQH�WKDW
RYHUHVWLPDWHV�WKH�ULVN��WDNHQ�LQ�WKH�DVVHVVPHQW���&RQFOXVLRQV�EDVHG�RQ�VPDOO�H[FHVVHV�RI�ULVN
EHQFKPDUNV�VKRXOG�EH�YLHZHG�ZLWK�ORZ�FRQILGHQFH��DV�VKRXOG�DQ\�FRQFOXVLRQV�EDVHG�SULPDULO\�RQ
VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�

Table 3-8.  Worker Occupational Risk Estimates

Form.
Number

Margin of Exposure (MOE) 1,2

Chemical Components Dermal Inhalation

1 Fatty acid derivatives

Alkoxylated alcohols

3 Hydrocarbons, petroleum distillates

Fatty acid derivatives

Hydrocarbons, aromatic 10 4464

Hydrocarbons, aromatic 1 33

Hydrocarbons, aromatic 0.36 (HQ) 0.02 (HQ)

Hydrocarbons, aromatic 1 (HQ) 0.02 (HQ)

Alkyl benzene sulfonates

4 Terpenes 5 236

Ethoxylated nonylphenol 135

Ethoxylated nonylphenol 159
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Form.
Number

Margin of Exposure (MOE) 1,2

Chemical Components Dermal Inhalation
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5 Water

Hydrocarbons, aromatic 10 1.8×104

Ethylene glycol ethers 26 1.8×105

Ethoxylated nonylphenol 117

Alkyl benzene sulfonates

Alkoxylated alcohols

Alkyl benzene sulfonates

Alkali/salts

6 Fatty acid derivatives

Hydrocarbons, petroleum distillates 38 6233

Hydrocarbons, aromatic

Alkyl benzene sulfonates

7 Terpenes

Terpenes 22 1.8×104

Terpenes

Terpenes

Terpenes

Terpenes

Terpenes

Ethoxylated nonylphenol 318

Alkoxylated alcohols

8 Water

Hydrocarbons, aromatic

Propylene glycol ethers 200 4.1×104

Alkyl benzene sulfonates

Ethoxylated nonylphenol 135

Alkyl benzene sulfonates

Alkoxylated alcohols

Alkyl benzene sulfonates

Alkali/salts

9 Fatty acid derivatives

Water

Ethoxylated nonylphenol 455

10 Fatty acid derivatives

Water

11 Fatty acid derivatives

Hydrocarbons, petroleum distillates 21 4429

Hydrocarbons, aromatic

Alkyl benzene sulfonates
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Form.
Number

Margin of Exposure (MOE) 1,2

Chemical Components Dermal Inhalation
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12 Hydrocarbons, petroleum distillates

Hydrocarbons, petroleum distillates 73 7.0×104

Water

14 Fatty acid derivatives

Propylene glycol ethers

Water

16 Terpenes 22 1.8×104

Terpenes

Terpenes

Terpenes

Terpenes

Terpenes

Terpenes

17 Ethoxylated nonylphenol 515

Propylene glycol ethers 0.05 (HQ) 6×10  (HQ)-6

Fatty acid derivatives

Alkali/salts 5208

Water

18 Fatty acid derivatives

Hydrocarbons, petroleum distillates 26 5803

Hydrocarbons, aromatic

Dibasic esters 4 5405

Dibasic esters 4 9091

Dibasic esters 4 5263

Esters/lactones

Alkyl benzene sulfonates

19 Fatty acid derivatives

Propylene glycol ethers

Water

20 Water

Hydrocarbons, petroleum distillates 84 9.4×104

Hydrocarbons, aromatic

Alkyl benzene sulfonates

21 Hydrocarbons, aromatic 13 4464

Hydrocarbons, petroleum distillates 8 1336

Fatty acid derivatives

22 Fatty acid derivatives

Hydrocarbons, aromatic

Water
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Form.
Number

Margin of Exposure (MOE) 1,2

Chemical Components Dermal Inhalation
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23 Terpenes 63 2.1×104

Nitrogen heterocyclics 98 2.1×104

Alkoxylated alcohols

Water

24 Terpenes 28 7292

Ethylene glycol ethers 83 7.8×105

Ethoxylated nonylphenol 218

Alkyl benzene sulfonates 2

Alkali/salts

Water

25 Terpenes

Terpenes 22 1.8×104

Terpenes

Terpenes

Terpenes

Terpenes

Esters/lactones 218 1.5 x 104

26 Fatty acid derivatives

Esters/lactones 45

Fatty acid derivatives 151

Esters/lactones

27 Terpenes

Terpenes

Terpenes

Terpenes

Terpenes 455 3.6×105

Terpenes

Terpenes

28 Hydrocarbons, petroleum distillates 7 110

29 Fatty acid derivatives

30 Hydrocarbons, aromatic 4 5168

Propylene glycol ethers

Water

31 Hydrocarbons, aromatic 17 1.1×104

Hydrocarbons, petroleum distillates

32 Hydrocarbons, petroleum distillates
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Form.
Number

Margin of Exposure (MOE) 1,2

Chemical Components Dermal Inhalation
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33 Hydrocarbons, petroleum distillates 10 1.0×104

Hydrocarbons, aromatic 11 2.2×104

Propylene glycol ethers 3322 3.6×105

Water

34 Water

Terpenes 26 5147

Hydrocarbons, petroleum distillates 

Alkoxylated alcohols 140

Fatty acid derivatives

35 Hydrocarbons, petroleum distillates

Hydrocarbons, aromatic 3 1.1×104

36 Fatty acid derivatives

Hydrocarbons, petroleum distillates 50 8014

Hydrocarbons, aromatic

Propylene glycol ethers 1979 6.4×104

37 Water

Hydrocarbons, petroleum distillates

Hydrocarbons, aliphatic

Hydrocarbons, aromatic 100 1.5×105

38 Hydrocarbons, petroleum distillates

Alkoxylated alcohols

Fatty acid derivatives

39 Water

Hydrocarbons, petroleum distillates 50 5.6×104

Propylene glycol ethers 200 8.8×104

Alkanolamines 25

Ethylene glycol ethers 83 4.5×105

40 Hydrocarbons, aromatic

Hydrocarbons, petroleum distillates 59 8415

Fatty acid derivatives

Ethoxylated nonylphenol 318

A Margin-of-Exposure (MOE) or a Hazard Quotient (HQ) gives an estimate of the "margin of safety" between an1

estimated exposure level and the level at which adverse effects may occur.  Hazard Quotient values below unity imply
that adverse effects are very unlikely to occur.  The more the Hazard Quotient exceeds unity, the greater is the level
of concern.  High MOE values such as values greater that 100 for a NOAEL-based MOE or 1000 for a LOAEL-based
MOE imply a low level of concern.  As the MOE decreases, the level of concern increases.  The hazard values used
in the HQ or MOE calculations were taken from Table 2-3.  The exposure values used in the calculations were taken
from Table 3-2.  
The absence of HQ or MOE values in this table indicates that insufficient hazard data were available to calculate a2

HQ or MOE for that chemical.
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          Hazard values refer to NOAELs, LOAELs, RfDs, or RfCs used in calculating hazard quotients or margins of exposure or sloped

factor used in calculating carcinogenic risk.  The specific toxicologic endpoints associated with the chemicals of concern are shown
in Table 2-3 “Human Health Hazard Summary”
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%HORZ�LV�D�VXPPDU\�RI�ULVNV�IRXQG�IRU�HDFK�IRUPXODWLRQ���7KLV�VXPPDU\�LV�LQWHQGHG�WR
FRQYH\�WKH�ULVNV�WKDW�WKHVH�IRUPXODWLRQV�PD\�SUHVHQW�XQGHU�W\SLFDO�FRQGLWLRQV�RI�XVH���$�VXPPDU\
RI�WKH�WR[LFRORJLFDO�HQGSRLQWV�DVVRFLDWHG�ZLWK�FKHPLFDOV�RI�FRQFHUQ�LV�VKRZQ�LQ�7DEOH�����

%ODQNHW�:DVK��

:RUNHU�5LVN

5LVNV� IRU� WKLV� IRUPXODWLRQ� FRXOG� QRW� EH� TXDQWLILHG� GXH� WR� WKH� XQDYDLODELOLW\� RI� KD]DUG
YDOXHV ���+RZHYHU��RYHUDOO�FRQFHUQ�LV�ORZ�EHFDXVH�RI�ORZ�LQKDODWLRQ�H[SRVXUH�OHYHOV��SRRU�GHUPDOG

DEVRUSWLRQ��DQG�ORZ�WR�PRGHUDWH�WR[LFRORJLF�FRQFHUQ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�DQDO\VLV��

%ODQNHW�:DVK��

:RUNHU�5LVN���'HUPDO�([SRVXUH

+D]DUG� TXRWLHQW� FDOFXODWLRQV� LQGLFDWH� D� FRQFHUQ� IRU� H[SRVXUH� WR� VRPH� DURPDWLF
K\GURFDUERQV�DQG�YHU\�ORZ�FRQFHUQ�IRU�H[SRVXUH�WR�RWKHU�DURPDWLF�K\GURFDUERQV���+RZHYHU��WKH
KD]DUG�YDOXHV�DUH�EDVHG�XSRQ�RUDO�RU�LQKDODWLRQ�VWXGLHV���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH
FRQFHUQ�IRU�H[SRVXUHV�WR�DURPDWLF�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXHV�DUH�EDVHG�XSRQ
LQKDODWLRQ�VWXGLHV����5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR
WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV�

:RUNHU�5LVN���,QKDODWLRQ�([SRVXUH

+D]DUG� TXRWLHQW� FDOFXODWLRQV� LQGLFDWH� YHU\� ORZ� FRQFHUQ� IRU� H[SRVXUH� WR� DURPDWLF
K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�RQH�RI�WKHVH�DURPDWLF�K\GURFDUERQV�LV�EDVHG�XSRQ
DQ�RUDO�VWXG\���7KH�5I'�XVHG�WR�FDOFXODWH�WKH�ULVN�HVWLPDWH�LV�FODVVLILHG�DV�§ORZ�FRQILGHQFH¨�E\�,5,6
�,QWHJUDWHG� 5LVN� ,QIRUPDWLRQ� 6\VWHP��� � 0DUJLQ� RI� H[SRVXUH� FDOFXODWLRQV� LQGLFDWH� FRQFHUQ� IRU
H[SRVXUH�WR�FHUWDLQ�DURPDWLF�K\GURFDUERQV��EXW�YHU\�ORZ�FRQFHUQ�IRU�H[SRVXUH�WR�RWKHUV���'XH�WR
QHJOLJLEOH�LQKDODWLRQ�H[SRVXUH��WKH�DON\O�EHQ]HQH�VXOIRQDWHV�DQG�IDWW\�DFLG�GHULYDWLYHV�XVHG�LQ�WKLV
IRUPXODWLRQ� SUHVHQW� QR� FRQFHUQ�� � 5LVNV� IRU� RWKHU� FKHPLFDOV� LQ� WKH� IRUPXODWLRQ� FRXOG� QRW� EH
TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV�

%ODQNHW�:DVK��

:RUNHU�5LVN���'HUPDO�([SRVXUH

0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR�WHUSHQHV�DQG�ORZ�FRQFHUQ
IRU�H[SRVXUH�WR�WKH�HWKR[\ODWHG�QRQ\OSKHQROV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�WHUSHQHV�LV�EDVHG
XSRQ�DQ�RUDO�VWXG\�

:RUNHU�5LVN���,QKDODWLRQ�([SRVXUH

0DUJLQ� RI� H[SRVXUH� FDOFXODWLRQV� LQGLFDWH� D� YHU\� ORZ� FRQFHUQ� IRU� H[SRVXUH� WR� WHUSHQHV�
+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���'XH�WR�QHJOLJLEOH�H[SRVXUH��QR�FRQFHUQ
H[LVWV�IRU�H[SRVXUH�WR�WKH�HWKR[\ODWHG�QRQ\OSKHQROV�
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%ODQNHW�:DVK��

:RUNHU�5LVN���'HUPDO�([SRVXUH

0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUHV�WR�DURPDWLF�K\GURFDUERQV
DQG� HWK\OHQH� JO\FRO� HWKHUV�� DQG� YHU\� ORZ� FRQFHUQ� IRU� H[SRVXUH� WR� HWKR[\ODWHG� QRQ\OSKHQROV�
+RZHYHU��WKH�KD]DUG�YDOXH�IRU�DURPDWLF�K\GURFDUERQV�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVNV
IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG
YDOXHV�

:RUNHU�5LVN���,QKDODWLRQ�([SRVXUH

0DUJLQ� RI� H[SRVXUH� FDOFXODWLRQV� LQGLFDWH� D� YHU\� ORZ� FRQFHUQ� IRU� H[SRVXUH� WR� DURPDWLF
K\GURFDUERQV�DQG�HWK\OHQH�JO\FRO�HWKHUV���'XH�WR�QHJOLJLEOH�H[SRVXUH��QR�FRQFHUQ�H[LVWV�IRU�WKH
RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�

%ODQNHW�:DVK��

:RUNHU�5LVN���'HUPDO�([SRVXUH

0DUJLQV� RI� H[SRVXUH� FDOFXODWLRQV� LQGLFDWH� FRQFHUQ� IRU� H[SRVXUH� WR�SHWUROHXP�GLVWLOODWH
K\GURFDUERQV�� �+RZHYHU�� WKH�KD]DUG�YDOXH� LV�EDVHG�XSRQ� LQKDODWLRQ�VWXGLHV�� �5LVNV� IRU�RWKHU
FKHPLFDOV�LQ�WKH�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV�
6WUXFWXUH�DFWLYLW\� DQDO\VLV� LQGLFDWHV� D� PRGHUDWH� KD]DUG� FRQFHUQ� IRU� DURPDWLF� K\GURFDUERQV
EHFDXVH�RI�WKH�SRVVLEOH�SUHVHQFH�RI�FDUFLQRJHQLF�FRPSRXQGV���7KH�IDWW\�DFLG�GHULYDWLYHV�DQG�DON\O
EHQ]HQH�VXOIRQDWHV�DUH�RI�ORZ�FRQFHUQ�EHFDXVH�RI�WKHLU�H[SHFWHG�ORZ�UDWH�RI�GHUPDO�DEVRUSWLRQ�DQG
ORZ�WR�PRGHUDWH�KD]DUG�

:RUNHU�5LVN���,QKDODWLRQ�([SRVXUH

0DUJLQ� RI� H[SRVXUH� FDOFXODWLRQV� LQGLFDWH� YHU\� ORZ� FRQFHUQ� IRU� H[SRVXUH� WR� SHWUROHXP
GLVWLOODWH�K\GURFDUERQV���'XH�WR�ORZ�RU�QHJOLJLEOH�LQKDODWLRQ�H[SRVXUHV��WKH�SHWUROHXP�GLVWLOODWH
K\GURFDUERQV��DON\O�EHQ]HQH�VXOIRQDWHV��DQG�IDWW\�DFLG�GHULYDWLYHV�XVHG�LQ�WKLV�IRUPXODWLRQ�SUHVHQW
OLWWOH�RU�QR�FRQFHUQ��

%ODQNHW�:DVK��

:RUNHU�5LVN���'HUPDO�([SRVXUH

0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR�WHUSHQHV�DQG��YHU\�ORZ
FRQFHUQ�IRU�H[SRVXUH�WR�HWKR[\ODWHG�QRQ\OSKHQRO���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�WHUSHQHV�LV�EDVHG
XSRQ�DQ�RUDO�VWXG\���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR
WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV��DOWKRXJK�QRQH�RI�WKH�FKHPLFDOV�SUHVHQW�PRUH�WKDQ�D�ORZ�WR
PRGHUDWH�KD]DUG�FRQFHUQ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�DQDO\VLV�

:RUNHU�5LVN���,QKDODWLRQ�([SRVXUH

0DUJLQ� RI� H[SRVXUH� FDOFXODWLRQV� LQGLFDWH� D� YHU\� ORZ� FRQFHUQ� IRU� H[SRVXUH� WR� WHUSHQHV�
+RZHYHU�� WKH�KD]DUG� YDOXH� LV�EDVHG�XSRQ�DQ�RUDO� VWXG\�� �'XH� WR� ORZ�RU�QHJOLJLEOH� LQKDODWLRQ
H[SRVXUHV��RWKHU�FKHPLFDOV�LQ�WKH�IRUPXODWLRQ�SUHVHQW�OLWWOH�RU�QR�FRQFHUQ��
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Table 3-9.  Occupational Risks Summarized by Formulation

Form.
Number Chemicals of Concern Toxicologic Concern* **

1 None

3 Hydrocarbons, aromatic kidney effects, urinary tract and enzyme effects,
(inhalation and dermal exposures) reproductive and developmental effects

4 Terpenes liver effects

5 Hydrocarbons, aromatic reproductive and developmental effects
Ethylene glycol ethers blood effects

6 Hydrocarbons, petroleum distillates blood effects
Hydrocarbons, aromatic possible presence of carcinogens

7 Terpenes liver effects

8 Propylene glycol ethers blood effects
Hydrocarbons, aromatic possible presence of carcinogens

9 None

10 None

11 Hydrocarbons, petroleum distillates blood effects
Hydrocarbons, aromatic possible presence of carcinogens

12 Hydrocarbons, petroleum distillates blood effects

14 None

16 Terpenes liver effects

17 Fatty acid derivatives possible concern for diethanolamine component
of salt

18 Hydrocarbons, petroleum distillates blood effects
Dibasic esters olfactory effects

19 None

20 Hydrocarbons, petroleum distillates blood effects
Hydrocarbons, aromatic possible presence of carcinogens

21 Hydrocarbons, aromatic reproductive and developmental effects
Hydrocarbons, petroleum distillates blood effects

22 Hydrocarbons, aromatic possible presence of carcinogens

23 Terpenes liver effects
Nitrogen heterocyclics developmental effects

24 Alkyl benzene sulfonates concern based on MOE from single dose study
Terpenes liver effects
Ethylene glycol ethers blood effects

25 Terpenes liver effects
Esters/lactones developmental effects

26 Esters/lactones developmental effects
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27 Terpenes liver effects

28 Hydrocarbons, petroleum distillates blood effects

29 None

30 Hydrocarbons, aromatic reproductive and developmental effects

31 Hydrocarbons, aromatic reproductive and developmental effects

32 Insufficient data for evaluation

33 Hydrocarbons, aromatic reproductive and developmental effects
Hydrocarbons, petroleum distillates blood effects

34 Terpenes liver effects

35 Hydrocarbons, aromatic reproductive and developmental effects

36 Hydrocarbons, petroleum distillates blood effects
Hydrocarbons, aromatic possible presence of carcinogens

37 Hydrocarbons, aromatic reproductive and developmental effects

38 Insufficient data for evaluation

39 Hydrocarbons, petroleum distillates blood effects
Propylene glycol ethers blood effects
Ethylene glycol ethers blood effects
Alkanolamines blood effects

40 Hydrocarbons, petroleum distillates blood effects
Hydrocarbons, aromatic possible presence of carcinogens

 Table lists only chemicals that triggered concern.  Formulations may also include other chemicals.  All concerns are*

for dermal exposures only unless otherwise specified.  Identification of chemicals of concern is based on Hazard
Quotient and Margin-of-Exposure estimates shown in Table 3-8.  The Hazard Quotient and Margin-of-Exposure
estimates do not necessarily apply to all of the toxicologic endpoints listed in this table.  Hazard Quotient and Margin-of-
Exposure calculations are usually based on a "NOAEL" or the "LOAEL" for the most sensitive endpoint.

 The "Toxicologic Concern" column lists adverse effects that have been reported in the literature for animal or human**

studies.  This is simply a qualitative listing of reported effects and does not imply anything about the severity of the
effects nor the doses at which the effects occur.  Furthermore, an entry in this column does not necessarily imply that
EPA has reviewed the reported studies or that EPA concurs with the authors' conclusions.  Toxicologic concerns are
described as follows: 

blood effects  = hematological effects, i.e., adverse effects on blood cells
carcinogens  = possible cancer causing agents
developmental effects  = adverse effects on the developing embryo, fetus, or newborn
kidney effects  = adverse effects on kidney physiology
liver effects  = adverse effects on liver physiology
olfactory effects  = adverse effects on nasal physiology 
reproductive effects  = adverse effects on the ability of either males or females to reproduce
"none"  = no concern at predicted exposure levels
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Blanket Wash 8

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate low concern for propylene glycol ethers and very low concern
for ethoxylated nonylphenol.  Risks for other chemicals in this formulation could not be quantified due to the
unavailability of hazard values.  Structure-activity analysis indicates a moderate hazard concern for aromatic
hydrocarbons because of the possible presence of carcinogenic compounds.  The other compounds in the
formulation present low to moderate hazard concerns.

Worker Risk - Inhalation Exposure

Margin of exposure calculations indicate very low concern for propylene glycol ethers.  However, the
hazard value is based upon a subacute oral study.  Due to low or negligible inhalation exposures, other
chemicals in the formulation present little or no concern. 

Blanket Wash 9

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate a very low concern for ethoxylated nonylphenol.  Risks for
the fatty acid derivative could not be quantified but is expected to be very low based on structure-activity
predictions of low toxicity and poor dermal absorption.

Worker Risk - Inhalation Exposure

Due to negligible inhalation exposure, the chemicals used in this formulation present no concern.

Blanket Wash 10

Worker Risk - Dermal Exposure

Risk for this formulation could not be quantified but is expected to be very low based on structure-
activity predictions of low toxicity and poor dermal absorption of the fatty acid derivatives. 
 

Worker Risk - Inhalation Exposure

Due to negligible exposure, the fatty acid derivatives used in this formulation present no concern.

Blanket Wash 11

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concern for exposure to petroleum distillate hydrocarbons.
However, the hazard value is based upon an inhalation study.  Risks for the other chemicals in this formulation
could not be quantified due to the unavailability of hazard values.

Structure-activity analysis indicates a moderate hazard concern for aromatic hydrocarbons because
of the possible presence of carcinogenic compounds.  The alkyl benzene sulfonates are of low concern
because of their expected low rate of dermal absorption and low to moderate hazard.
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Worker Risk - Inhalation Exposure

Margin of exposure calculations indicate very low concern for exposure to petroleum distillate
hydrocarbons.  Due to low or negligible inhalation exposures, other chemicals in the formulation present little
or no concern. 

Blanket Wash 12

Worker Risks - Dermal Exposure

Margin of exposure calculations indicate concern for petroleum distillate hydrocarbons.  However the
hazard value is based upon an inhalation study.  Risk could not be quantified but structure-activity analysis
indicates a low to moderate hazard concern. 

Worker Risks - Inhalation Exposure

Margin of exposure calculations indicate very low concern for petroleum distillate hydrocarbons.  Risk
could not be quantified but is expected to be low because of low exposure and low to moderate toxicity.

Blanket Wash 14

Worker Risks - Dermal Exposure

Risks for this formulation could not be quantified but are expected to be low because of structure-
activity predictions of low toxicity for both the fatty acid derivatives and the propylene glycol ethers.  Also, the
fatty acid derivatives are expected to be poorly absorbed. 

Worker Risks - Inhalation Exposure

Due to negligible exposure, the fatty acid derivatives used in this formulation present no concern.
Risks for the propylene glycol ether are also expected to be low because of low exposure and its predicted
low toxicity.

Blanket Wash 16
 

Worker Risks - Dermal Exposure

Margin of exposure calculations indicate concern for exposure to terpenes.  However, the hazard
value is based upon an oral study.  Risks for the other chemicals in this formulation could not be quantified
due the unavailability of hazard values.  Structure-activity analyses of these compounds indicates low to
moderate hazard concerns.

Worker Risks - Inhalation Exposure

Margin of exposure calculations indicate very low concern for exposure to terpenes.  However, the
hazard value for terpenes is based upon an oral study.  Risks for the other chemicals in this formulation could
not be quantified but are expected to be low because of low exposures and low to moderate toxicity.
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Blanket Wash 17

Worker Risks - Dermal Exposure

Hazard quotient calculations indicate very low concern for propylene glycol ethers.  However, the
hazard value is based upon an oral study.  Margin of exposure calculations indicate very low concern for
ethoxylated nonylphenol and alkali/salts.  However, the hazard value for alkali salts is based upon oral values.
The alkanolamine component of the fatty acid derivative/alkanolamine salt presents a possible concern.
However, dermal absorption of the alkanolamine salt is likely to be lower than that of free alkanolamine. 

Worker Risks - Inhalation Exposure

Hazard quotient calculations indicate no concern for glycols.  However, the hazard value is based
upon an oral study.  Due to negligible inhalation exposure, ethoxylated nonylphenol, fatty acid derivatives and
alkali/salts present very low concern.  

Blanket Wash 18

Worker Risks - Dermal Exposure

Margin of exposure calculations indicate concern for petroleum distillate hydrocarbons and dibasic
esters.  However, the hazard values are based on inhalation studies.  Risk from the alkyl benzene sulfonates
could not be quantified but is expected to be low because of structure-activity predictions of poor absorption
and low to moderate toxicity.  Risk from esters/lactones is also expected to be low based on structure-activity
predictions of low toxicity.  
 

Worker Risks - Inhalation Exposure

Margin of exposure calculations indicate very low concern for petroleum distillate hydrocarbons and
dibasic esters.  Risks for other chemicals in this formulation could not be quantified but are expected to be
low due to low or negligible exposures and low to moderate hazard concerns.

Blanket Wash 19

Worker Risk - Dermal Exposure

Risks for this formulation could not be calculated due to the unavailability of hazard values.  However,
risks are expected to be low based on structure-activity predictions of low toxicity of propylene glycol ethers
and poor absorption and low to moderate toxicity of the fatty acid derivatives.

Worker Risk - Inhalation Exposure

Due to negligible exposure, the fatty acid derivatives present no concern.  Risks for propylene glycol
ethers are expected to be low because of low exposure and low hazard concern.

Blanket Wash 20

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concern for petroleum distillate hydrocarbons.  However,
the hazard value is based upon an inhalation study.  Risks for the other chemicals in this formulation could
not be quantified due to the unavailability of hazard values.  Risk from the alkyl benzene sulfonates is
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expected to be low because of structure-activity predictions of poor absorption and low to moderate toxicity.
Structure-activity analysis indicates a moderate hazard concern for aromatic hydrocarbons because of the
possible presence of carcinogenic compounds.

Worker Risk - Inhalation Exposure

Margin of exposure calculations indicate very low concern for petroleum distillate hydrocarbons.  Risks
for other chemicals in this formulation could not be quantified but are expected to be low due to low or
negligible exposures and low to moderate hazard concerns.

Blanket Wash 21

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concern for aromatic hydrocarbons and petroleum distillate
hydrocarbons.  However, the hazard values are based upon inhalation studies.  Risk for the fatty acid
derivatives could not be quantified but are expected to be low based on structure-activity predictions of poor
absorption and low toxicity.

Worker Risk - Inhalation Exposure

Margin of exposure calculations indicate very low concern for aromatic hydrocarbons and petroleum
distillate hydrocarbons.  Due to negligible exposure and predicted low toxicity and absorption, fatty acid
derivatives presents no concern. 

Blanket Wash 22

Worker Risk - Dermal Exposure

Risks for this formulation could not be calculated due to the unavailability of hazard values.  Structure-
activity analysis indicates a moderate hazard concern for aromatic hydrocarbons because of the possible
presence of carcinogenic compounds.  Risks from the fatty acid derivatives are expected to be low based on
structure-activity predictions of poor absorption and low to moderate toxicity.

Worker Risk - Inhalation Exposure

Risks could not be quantified but are expected to be low due to low or negligible exposures.

Blanket Wash 23

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate possible concerns for terpenes and nitrogen heterocyclics.
However, the hazard value for terpenes is based upon an oral study.  Risks for the alkoxylated alcohols could
not be quantified but are expected to be low based on structure-activity predictions of poor absorption and low
to moderate toxicity.

Worker Risk - Inhalation Exposure

Margin of exposure calculations indicate very low concern for terpenes and nitrogen heterocyclics.
However, the hazard value for terpenes is based upon an oral study.  Risks for the alkoxylated alcohols could
not be quantified but are expected to be low based on low exposure and structure-activity predictions of poor
absorption and low to moderate toxicity.
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Blanket Wash 24

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concern for alkyl benzene sulfonates and terpenes, possible
concern for ethylene glycol ethers, and very low concern for ethoxylated nonylphenol.  However, the hazard
value for terpenes is based upon an oral study.   Risks for alkali/salts could not be quantified but are expected
to be very low based on structure-activity predictions of no absorption and low to moderate toxicity.

Worker Risk - Inhalation Exposure

Margin of exposure calculations indicate very low concern for terpenes and ethylene glycol ethers.
However, the hazard value for terpenes is based upon an oral study.  Due to negligible exposure, the other
chemicals in this formulation present no concern.

Blanket Wash 25

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concern for exposure to terpenes and possible concern for
exposure to esters/lactones.  However, the hazard values are based upon oral studies.  Risks for other
chemicals in this formulation could not be quantified due to the unavailability of hazard values.  The other
chemicals are all terpene-type compounds and are rated as low to moderate hazard concern based on
structure-activity analysis.

Worker Risk - Inhalation Exposure

Margin of exposure calculations indicate very low concern for exposure to terpenes and
esters/lactones.  However, the hazard values are based upon oral studies.  Risks for other chemicals in this
formulation could not be quantified but are expected to be low based on low exposure and structure-activity
predictions of low to moderate toxicity.

Blanket Wash 26

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concern for esters/lactones, and very low concern for the
fatty acid derivatives.  However, the hazard values are based upon oral studies.  Risks for the fatty acid
derivatives could not be quantified but are expected to be low because of structure-activity predictions of poor
absorption and low toxicity.

Worker Risk - Inhalation Exposure

Due to negligible exposure, the chemicals used in this formulation present no concern.

Blanket Wash 27

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concern for terpenes.  However, the hazard value is based
upon an oral study.  Risks for other chemicals in this formulation could not be quantified due to the
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unavailability of hazard values.  The other chemicals are all terpene-type compounds and are rated as low
to moderate hazard concern based on structure-activity analysis.

Worker Risk - Inhalation Exposure

Margin of exposure calculations indicate very low concern for terpenes.  However, the hazard value
is based upon an oral study.  Risks for other chemicals in this formulation could not be quantified but are
expected to be low based on low exposure and structure-activity predictions of low to moderate toxicity.

Blanket Wash 28

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concern for petroleum distillate hydrocarbons.    However,
the hazard value is based upon an inhalation study.

Worker Risk - Inhalation Exposure

Margin of exposure calculations indicate low concern for petroleum distillate hydrocarbons.

Blanket Wash 29

Worker Risk - Dermal Exposure

Risks for this formulation could not be quantified but are expected to be low because of structure-
activity predictions of poor absorption and low toxicity for the fatty acid derivatives.

Worker Risk - Inhalation Exposure

Due to negligible exposure, the chemicals in this formulation present no concern.

Blanket Wash 30

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concern for aromatic hydrocarbons.  However, the hazard
value is based upon an inhalation study.  Risks for propylene glycol ethers could not be quantified due to the
unavailability of hazard values.  Structure-activity analysis indicates low hazard concern for propylene glycol
ethers.

Worker Risk - Inhalation Exposure

Margin of exposure calculations indicate very low concern for aromatic hydrocarbons.  Risks for
propylene glycol ethers could not be quantified but are expected to be low based on low exposure and
structure-activity predictions of low toxicity.

Blanket Wash 31

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concern for exposure to aromatic hydrocarbons.  However,
the hazard value is based upon an inhalation study.  Risks for petroleum distillate hydrocarbons could not be
quantified due to the unavailability of hazard values.  Structure-activity analysis indicates low to moderate
hazard concern for petroleum distillate hydrocarbons.
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Worker Risk - Inhalation Exposure 

Margin of exposure calculations indicate very low concern for exposure to aromatic hydrocarbons.
Risks for petroleum distillate hydrocarbons could not be quantified but are expected to be low based on low
exposure and structure-activity predictions of low to moderate toxicity.

Blanket Wash 32

Worker Risk

Risks for this formulation could not be quantified due to the unavailability of hazard values.  Structure-
activity analysis indicates low to moderate hazard concern for petroleum distillate hydrocarbons.

Blanket Wash 33

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concern for petroleum distillate hydrocarbons and aromatic
hydrocarbons, and very low concerns for propylene glycol ethers.  However, the hazard values for petroleum
distillate hydrocarbons and aromatic hydrocarbons are based upon an inhalation study.

Worker Risk - Inhalation Exposure 

Margin of exposure calculations indicate very low concern for petroleum distillate hydrocarbons,
aromatic hydrocarbons, and propylene glycol ethers.

Blanket Wash 34

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concerns for terpenes and very low concerns for the fatty
acid derivatives.  However, the hazard values are based upon oral studies.  Risks for fatty acid derivatives
could not be quantified but are expected to be low because of structure-activity predictions of poor absorption
and low to moderate toxicity.  Risks for petroleum distillate hydrocarbons could not be quantified.  Structure-
activity analysis indicates low to moderate hazard concern for these chemicals.

Worker Risk - Inhalation Exposure

Margin of exposure values indicate very low concern for terpenes.  However, the hazard value is
based upon an oral study.  Due to negligible exposure, the fatty acid derivatives present no concern.  Risks
for petroleum distillate hydrocarbons could not be quantified but are expected to be low because of low
exposure and structure-activity predictions of low to moderate hazard concern.

Blanket Wash 35

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concern for aromatic hydrocarbons.  However, the hazard
value is based upon an inhalation study. Risks for petroleum distillate hydrocarbons could not be quantified
due to the unavailability of hazard values.  Structure-activity analysis indicates low to moderate hazard
concern for petroleum distillate hydrocarbons.
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Worker Risk - Inhalation Exposure 

Margin of exposure calculations indicate very low concern for aromatic hydrocarbons.  Risks for
petroleum distillate hydrocarbons could not be quantified but are expected to be low based on low exposure
and structure-activity predictions of low to moderate toxicity.

Blanket Wash 36

Worker Risk - Dermal Exposure

Margin of exposure calculation indicate concern for petroleum distillate hydrocarbons, and very low
concern for propylene glycol ethers.  However, the hazard value for petroleum distillate hydrocarbons is based
upon an inhalation study.  Risks for other chemicals in this formulation could not be quantified due to the
unavailability of hazard values.  Structure-activity analysis indicates a moderate hazard concern for aromatic
hydrocarbons because of the possible presence of carcinogenic compounds.  Risks from fatty acid derivatives
are expected to be low because of structure-activity predictions of poor absorption and low toxicity.  

Worker Risk - Inhalation Exposure

Margin of exposure calculations indicate very low concern for petroleum distillate hydrocarbons and
propylene glycol ethers.  Due to negligible exposure, the fatty acid derivatives present no concern.  Risks from
aromatic hydrocarbons could not be quantified but are expected to be low because of low exposure.

Blanket Wash 37

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate possible concern for aromatic hydrocarbons.  Risks for other
chemicals in this formulation could not be quantified due to the unavailability of hazard values.  The petroleum
distillate hydrocarbons are considered to present low to moderate hazard concerns according to structure-
activity analysis.

Worker Risk - Inhalation Exposure

Margin of exposure calculations indicate very low concern for aromatic hydrocarbons.  Risks for other
chemicals in this formulation could not be quantified but are expected to be low because of low exposure and
structure-activity predictions of low to moderate hazard.

Blanket Wash 38

Worker Risk - Dermal Exposure 

Risks for this formulation could not be quantified due to the unavailability of hazard values.  The fatty
acid derivatives and alkoxylated alcohols are expected to present low risk because of structure-activity
predictions of poor absorption and low or low to moderate toxicity.  Petroleum distillate hydrocarbons present
low to moderate hazard concern according to structure-activity analysis.

Worker Risk - Inhalation Exposure 

Due to negligible exposure, the fatty acid derivatives present no concern.  Risks for petroleum distillate
hydrocarbons could not be quantified but are expected to be low because of low exposure and structure-
activity predictions of low to moderate toxicity.
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Blanket Wash 39

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concern for petroleum distillate hydrocarbons, ethylene glycol
ethers, and alkanolamines, and possible concerns for propylene glycol ethers.  However, the hazard value
for petroleum distillate hydrocarbons is based on an inhalation study.

Worker Risk - Inhalation Exposure

Margin of exposure calculations indicate very low concern for petroleum distillate hydrocarbons,
propylene glycol ethers, and ethylene glycol ethers.  However, the hazard value used for propylene glycol
ethers is based on an oral study.  Due to negligible exposure, alkanolamines present no concern. 

Blanket Wash 40

Worker Risk - Dermal Exposure

Margin of exposure calculations indicate concern for petroleum distillate hydrocarbons and very low
concern for ethoxylated nonylphenol.  However, the hazard value for petroleum distillate hydrocarbons is
based upon an inhalation study.  Risks for other chemicals in this formulation could not be quantified due to
the unavailability of hazard values.  Structure-activity analysis indicates a moderate hazard concern for
aromatic hydrocarbons because of the possible presence of carcinogenic compounds.  Risks from fatty acid
derivatives are expected to be low because of structure-activity predictions of poor absorption and low toxicity.

Worker Risk - Inhalation Exposure

Margin of exposure calculations indicate very low concern for petroleum distillate hydrocarbons.  Due
to negligible exposure, fatty acid derivatives and ethoxylated nonylphenol present no concern.  Risks from
aromatic hydrocarbons could not be quantified but are expected to be low because of low exposure.

3.4.4  General Population Risks

1R�FRQFHUQV�ZHUH�LGHQWLILHG�IRU�JHQHUDO�SRSXODWLRQ�H[SRVXUHV�WKURXJK�GULQNLQJ�ZDWHU��ILVK
LQJHVWLRQ��RU�DPELHQW�DLU�DV�VHHQ�LQ�7DEOH��������3UHGLFWHG�H[SRVXUH�OHYHOV�LQ�WKHVH�HQYLURQPHQWDO
PHGLD�ZHUH�H[WUHPHO\� ORZ�� �7KH�FDOFXODWHG� ULVN�QXPEHUV�VKRXOG�EH�YLHZHG�DV� ORZ�FRQILGHQFH
HVWLPDWHV� EHFDXVH� RI� WKH�PDQ\� XQFHUWDLQWLHV� DVVRFLDWHG� ZLWK� ERWK� WKH� KD]DUG� DQG� H[SRVXUH
FRPSRQHQWV�RI�WKH�FDOFXODWLRQ���+RZHYHU��WKH�RYHUDOO�ULVN�FRQFOXVLRQ�FDQ�EH�UHJDUGHG�ZLWK�KLJK
FRQILGHQFH�EHFDXVH�DOO�RI�WKH�ULVN�HVWLPDWHV�IDOO�IDU�EHORZ�VWDQGDUG�ULVN�EHQFKPDUNV���7KXV��WKH
§WUXH¨� ULVN� YDOXH� FRXOG� YDU\� VXEVWDQWLDOO\� IURP� WKH� HVWLPDWHG� YDOXH� ZLWKRXW� FKDQJLQJ� WKH
FRQFOXVLRQ���,Q�DGGLWLRQ���D�JHQHUDOO\�FRQVHUYDWLYH�DSSURDFK��L�H��RQH�WKDW�RYHUHVWLPDWHV�WKH�ULVN�
ZDV�WDNHQ�LQ�WKH�DVVHVVPHQW���

$�0DUJLQ�RI�([SRVXUH��02(��RU�D�+D]DUG�4XRWLHQW��+4��JLYHV�DQ�HVWLPDWH�RI�WKH��PDUJLQ
RI�VDIHW\��EHWZHHQ�DQ�HVWLPDWHG�H[SRVXUH�OHYHO�DQG�WKH�OHYHO�DW�ZKLFK�DGYHUVH�HIIHFWV�PD\�RFFXU�
+D]DUG�4XRWLHQW�YDOXHV�EHORZ�XQLW\�LPSO\�WKDW�DGYHUVH�HIIHFWV�DUH�YHU\�XQOLNHO\�WR�RFFXU���7KH�PRUH
WKH�+D]DUG�4XRWLHQW�H[FHHGV�XQLW\��WKH�JUHDWHU�LV�WKH�OHYHO�RI�FRQFHUQ���+LJK�02(�YDOXHV�VXFK�DV
YDOXHV�JUHDWHU�WKDQ�����IRU�D�12$(/�EDVHG�02(�RU�����IRU�D�/2$(/�EDVHG�02(�LPSO\�D�ORZ�OHYHO
RI�FRQFHUQ���$V�WKH�02(�GHFUHDVHV��WKH�OHYHO�RI�FRQFHUQ�LQFUHDVHV���7KH�KD]DUG�YDOXHV�XVHG�LQ�WKH
+4�RU�02(�FDOFXODWLRQV�ZHUH�WDNHQ�IURP�7DEOH�������7KH�H[SRVXUH�YDOXHV�XVHG�LQ�WKH�FDOFXODWLRQV
ZHUH� WDNHQ� IURP� 7DEOH� ����� � 7KH� DEVHQFH� RI� +4� RU�02(� YDOXHV� LQ� WKLV� WDEOH� LQGLFDWHV� WKDW
LQVXIILFLHQW�KD]DUG�GDWD�ZHUH�DYDLODEOH�WR�FDOFXODWH�D�+4�RU�02(�IRU�WKDW�FKHPLFDO���
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Table 3-10.  General Po pulation Risk Estimates for Drinkin g Water, Fish In gestion , and Inhalation

Form. Drinking Fish Ingestion Inhalation
Number Chemical Components Water MOE MOE

MOE1,2

1,2 1,2

1 Fatty acid derivatives

Alkoxylated alcohols

3 Hydrocarbons, petroleum distillates

Fatty acid derivatives

Hydrocarbons, aromatic 1.6 × 105

Hydrocarbons, aromatic 2.0 × 104

Hydrocarbons, aromatic 3.0 × 10  (HQ)-5

Hydrocarbons, aromatic 7.1 × 10  (HQ)-5

Alkyl benzene sulfonates

4 Terpenes 8.0 × 104

Ethoxylated nonylphenol 8.8 × 103 5

5 Water 

Hydrocarbons, aromatic 1.2 × 105

Ethylene glycol ethers 4.5 × 104

Ethoxylated nonylphenol 7 × 103 6

Alkyl benzene sulfonates

Alkoxylated alcohols

Alkyl benzene sulfonates

Alkali/salts

6 Fatty acid derivatives

Hydrocarbons, petroleum distillates 6.0 × 105

Hydrocarbons, aromatic

Alkyl benzene sulfonates

7 Terpenes

Terpenes 3.0 × 105

Terpenes

Terpenes

Terpenes

Terpenes

Terpenes

Ethoxylated nonylphenol 2.3 × 103 7

Alkoxylated alcohols
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Form. Drinking Fish Ingestion Inhalation
Number Chemical Components Water MOE MOE

MOE1,2

1,2 1,2
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8 Water 

Hydrocarbons, aromatic

Propylene glycol ethers 7.0 × 105

Alkyl benzene sulfonates 5.0 × 107

Ethoxylated nonylphenol 8.1 × 103 6

Alkyl benzene sulfonates

Alkoxylated alcohols

Alkyl benzene sulfonates

Alkali/salts

9 Fatty acid derivatives

Water

Ethoxylated nonylphenol 2.3 × 103 7

10 Fatty acid derivatives

Water

11 Fatty acid derivatives

Hydrocarbons, petroleum distillates 4.0 × 105

Hydrocarbons, aromatic

Alkyl benzene sulfonates

12 Hydrocarbons, petroleum distillates

Hydrocarbons, petroleum distillates 2.0 × 106

Water

14 Fatty acid derivatives

Propylene glycol ethers

Water

16 Terpenes 3.0 × 105

Terpenes

Terpenes

Terpenes

Terpenes

Terpenes

Terpenes

17 Ethoxylated nonylphenol 3.2 × 103 7

Glycols 1.0 × 10  (HQ)-5

Fatty acid derivatives

Alkali/salts

Water
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Form. Drinking Fish Ingestion Inhalation
Number Chemical Components Water MOE MOE

MOE1,2

1,2 1,2
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18 Fatty acid derivatives

Hydrocarbons, petroleum distillates 4.0 × 105

Hydrocarbons, aromatic

Dibasic esters 3.0 × 104

Dibasic esters 3.0 × 104

Dibasic esters 3.0 × 104

Esters/lactones

Alkyl benzene sulfonates

19 Fatty acid derivatives

Propylene glycol ethers

Water

20 Water

Hydrocarbons, petroleum distillates 8.0 × 105

Hydrocarbons, aromatic

Alkyl benzene sulfonates

21 Hydrocarbons, aromatic 2.5 × 105

Hydrocarbons, petroleum distillates 1.0 × 105

Fatty acid derivatives

22 Fatty acid derivatives

Hydrocarbons, aromatic

Water

23 Terpenes 1.0 × 105

Nitrogen heterocyclics 1.0 × 104

Alkoxylated alcohols

Water

24 Terpenes 4.0 × 105

Ethylene glycol ethers 1.1 × 104

Ethoxylated nonylphenol 1.5 × 103 7

Alkyl benzene sulfonates 5.0 × 106

Alkali/salts

Water

25 Terpenes

Terpenes 3.0 × 105

Terpenes

Terpenes

Terpenes

Terpenes

Esters/lactones 2.0 × 106
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Form. Drinking Fish Ingestion Inhalation
Number Chemical Components Water MOE MOE

MOE1,2

1,2 1,2
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26 Fatty acid derivatives

Esters/lactones

Fatty acid derivatives 1.3 × 10 6.3 × 108 5

Esters/lactones

27 Terpenes

Terpenes

Terpenes

Terpenes

Terpenes 6.0 × 105

Terpenes

Terpenes

28 Hydrocarbons, petroleum distillates 1.2 x 105

29 Fatty acid derivatives

30 Hydrocarbons, aromatic 7.0 × 104

Propylene glycol ethers

Water

31 Hydrocarbons, aromatic 2.5 × 105

Hydrocarbons, petroleum distillates

32 Hydrocarbons, petroleum distillates

33 Hydrocarbons, petroleum distillates 2.0 × 105

Hydrocarbons, aromatic 1.6 × 105

Propylene glycol ethers 1.0 × 106

Water

34 Water

Terpenes 4.0 × 105

Hydrocarbons, petroleum distillates

Alkoxylated alcohols 6.0 × 107

Fatty acid derivatives

35 Hydrocarbons, petroleum distillates

Hydrocarbons, aromatic 3.0 × 104

36 Fatty acid derivatives

Hydrocarbons, petroleum distillates 8.0 × 105

Hydrocarbons, aromatic

Propylene glycol ethers 2.0 × 106

37 D. I. Water

Hydrocarbons, petroleum distillates

Hydrocarbons, aliphatic

Hydrocarbons, aromatic 1.2 × 105
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Form. Drinking Fish Ingestion Inhalation
Number Chemical Components Water MOE MOE

MOE1,2

1,2 1,2
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38 Hydrocarbons, petroleum distillates

Alkoxylated alcohols

Fatty acid derivatives

39 Water

Hydrocarbons, petroleum distillates 8.0 × 105

Propylene glycol ethers 1.0 × 106

Alkanolamines 4.0 × 106

Ethylene glycol ethers 1.1 × 105

40 Hydrocarbons, aromatic

Hydrocarbons, petroleum distillates 8.0 × 105

Fatty acid derivatives

Ethoxylated nonylphenol 1.6 × 103 7

gives an estimate of the "margin of safety" between an
A Margin-of-Exposure (MOE) or a Hazard Quotient (HQ)          1

estimated exposure level and the level at which adverse effects may occur.  Hazard Quotient values below unity imply
that adverse effects are very unlikely to occur.  The more the Hazard Quotient exceeds unity, the greater is the level
of concern.  High MOE values such as values greater that 100 for a NOAEL-based MOE or 100 for a LOAEL-based
MOE imply a low level of concern.  As the MOE decreases, the level of concern increases.  The hazard values used
in the HQ or MOE calculations were taken from Table 2-3.  The exposure values used in the calculations were taken
from Tables 3-4 and 3-5.
The absence of HQ or MOE values in this table indicates no exposure is expected by this route or that insufficient2

hazard data were available to calculate a HQ or MOE for that chemical.
Based on testing data (Weeks, A.J. et al.  1996.  Proceedings of the CESIO 4th World Surfactants Congress,3

Barcelona, Spain.  Brussels, Belgium:  European Committee on Surfactants and Detergents, pp. 276-291.) the original
estimate of POTW removal has been changed from 100% reported in the draft document to 95% in the final report.
This revision results in increased estimates of releases to surface water.  When the releases to surface water are
compared with the concern concentration set at the default value of 0.001 mg/L, the formulations containing
ethoxylated nonylphenols (formulations 4, 5, 7, 8, 9, 17, 24 and 40) present concerns to aquatic species that were not
reported in the draft CTSA.

3.5  PROCESS SAFETY CONCERNS

([SRVXUH�WR�FKHPLFDOV�LV�MXVW�RQH�RI�WKH�VDIHW\�LVVXHV�WKDW�SULQWHUV�PD\�KDYH�WR�GHDO�ZLWK
GXULQJ�WKHLU�GDLO\�DFWLYLWLHV���3UHYHQWLQJ�ZRUNHU�LQMXULHV�VKRXOG�EH�D�SULPDU\�FRQFHUQ�IRU�HPSOR\HUV
DQG�HPSOR\HHV�DOLNH���:RUN�UHODWHG�LQMXULHV�PD\�UHVXOW�IURP�IDXOW\�HTXLSPHQW��LPSURSHU�XVH�RI
HTXLSPHQW�RU�E\SDVVLQJ�HTXLSPHQW�VDIHW\�IHDWXUHV��IDLOXUH�WR�XVH�SHUVRQDO�SURWHFWLYH�HTXLSPHQW�
DQG�SK\VLFDO�VWUHVVHV�WKDW�PD\�DSSHDU�JUDGXDOO\�DV�D�UHVXOW�RI�UHSHWLWLYH�PRWLRQV��L�H���HUJRQRPLF
VWUHVVHV����$Q\�RU�DOO�RI�WKHVH�W\SHV�RI�LQMXULHV�PD\�RFFXU�LI�SURSHU�VDIHJXDUGV�RU�SUDFWLFHV�DUH�QRW
LQ�SODFH�DQG�FRUUHFWO\�XVHG���7KH�XVH�RI�SHUVRQDO�VDIHW\�HTXLSPHQW�DQG�WKH�SUHVHQFH�RI�VDIHW\
JXDUGV�RQ�HTXLSPHQW�FDQ�KDYH�D�VXEVWDQWLDO�LPSDFW�RQ�EXVLQHVV��QRW�RQO\�LQ�WHUPV�RI�GLUHFW�ZRUNHU
VDIHW\��EXW�DOVR� LQ�UHGXFHG�RSHUDWLQJ�FRVWV�DV�D� UHVXOW�RI� IHZHU�GD\V�RI�DEVHQWHHLVP��UHGXFHG
DFFLGHQWV�DQG�LQMXULHV��DQG�ORZHU�LQVXUDQFH�FRVWV���0DLQWDLQLQJ�D�VDIH�DQG�HIILFLHQW�ZRUNSODFH
UHTXLUHV�WKDW�HPSOR\HUV�DQG�HPSOR\HHV�XQGHUVWDQG�WKH�LPSRUWDQFH�RI�XVLQJ�SHUVRQDO�SURWHFWLYH
HTXLSPHQW��KDYH�DSSURSULDWH�VDIHJXDUGV�RQ�PHFKDQLFDO�DQG�HOHFWULFDO�HTXLSPHQW��VWRUH�DQG�XVH
FKHPLFDOV�SURSHUO\��DQG�SUDFWLFH�JRRG�HUJRQRPLF�SURFHGXUHV�ZKHQ�HQJDJHG�LQ�SK\VLFDO�DFWLYLW\�
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7UDLQLQJ

$�FULWLFDO�HOHPHQW�RI�ZRUNSODFH�VDIHW\�LV�D�ZHOO�HGXFDWHG�ZRUNIRUFH���7R�KHOS�DFKLHYH�WKLV
JRDO��WKH�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK�$GPLQLVWUDWLRQ��26+$��+D]DUG�&RPPXQLFDWLRQ�6WDQGDUG
UHTXLUHV�WKDW�DOO�HPSOR\HHV�DW�SULQWLQJ�IDFLOLWLHV��UHJDUGOHVV�RI�WKH�VL]H�RI�WKH�SULQWLQJ�SODQW��EH
WUDLQHG�LQ�WKH�XVH�RI�KD]DUGRXV�FKHPLFDOV�WR�ZKLFK�WKH\�DUH�H[SRVHG��WKHUHIRUH��LW�LV�UHFRPPHQGHG
WKDW�D�IRUPDO�WUDLQLQJ�SURJUDP�EH�LQVWLWXWHG�IRU�DOO�ZRUNHUV�DW�OLWKRJUDSK\�SODQWV���7UDLQLQJ�PD\
EH�FRQGXFWHG�E\�HLWKHU�IDFLOLW\�VWDII�RU�RXWVLGH�SDUWLHV�ZKR�DUH�IDPLOLDU�ZLWK�WKH�OLWKRJUDSK\�SURFHVV
DQG�WKH�SHUWLQHQW�VDIHW\�FRQFHUQV���7KH�WUDLQLQJ�VKRXOG�EH�KHOG�IRU�HDFK�QHZ�HPSOR\HH��DV�ZHOO�DV
SHULRGLF�UHWUDLQLQJ�VHVVLRQV�ZKHQ�QHFHVVDU\��IRU�H[DPSOH��LI�QHZ�HTXLSPHQW�LV�WR�EH�XVHG���RU�RQ
D�UHJXODU�VFKHGXOH���7KH�WUDLQLQJ�SURJUDP�VKRXOG�H[SODLQ�WR�WKH�ZRUNHUV�WKH�W\SHV�RI�FKHPLFDOV
ZLWK�ZKLFK�WKH\�ZRUN�DQG�SUHFDXWLRQV�WR�EH�XVHG�ZKHQ�KDQGOLQJ�RU�VWRULQJ�WKHP��ZKHQ�DQG�KRZ
SHUVRQDO�SURWHFWLRQ�HTXLSPHQW�VKRXOG�EH�ZRUQ��WKH�QHHG�IRU�RWKHU�VDIHW\�IHDWXUHV�VXFK�DV�PDFKLQH
JXDUGV�DQG�WKHLU�SURSHU�XVH��DQG�KRZ�WR�PDLQWDLQ�HTXLSPHQW�LQ�JRRG�RSHUDWLQJ�FRQGLWLRQ�

6WRULQJ�DQG�8VLQJ�&KHPLFDOV�3URSHUO\�

%HFDXVH�OLWKRJUDSKLF�SULQWLQJ�UHTXLUHV�H[SRVXUH�WR�DQG�XVH�RI�D�YDULHW\�RI�FKHPLFDOV��LW�LV
LPSRUWDQW� WKDW� ZRUNHUV� NQRZ� DQG� IROORZ� WKH� FRUUHFW� SURFHGXUHV� IRU� XVLQJ� DQG� VWRULQJ� WKH
FKHPLFDOV���0XFK�RI�WKH�XVH��GLVSRVDO��DQG�VWRUDJH�LQIRUPDWLRQ�DERXW�EODQNHW�ZDVK�FKHPLFDOV�PD\
EH�REWDLQHG�IURP�WKH�0DWHULDO�6DIHW\�'DWD�6KHHWV�SURYLGHG�E\�WKH�PDQXIDFWXUHU�IRU�HDFK�FKHPLFDO
RU�IRUPXODWLRQ���06'6V�ZLOO�DOVR�DOHUW�WKH�ZRUNHUV�WR�WKH�QHHG�IRU�DSSURSULDWH�SHUVRQDO�SURWHFWLRQ
HTXLSPHQW���$OO�FKHPLFDOV�VKRXOG�EH�VWRUHG�LQ�DSSURSULDWH�VWRUDJH�VSDFH�DQG�VKRXOG�EH�ODEHOHG
DFFRUGLQJO\�ZLWK�DOO�IHGHUDO��VWDWH��DQG�ORFDO�UHJXODWLRQV���&KHPLFDOV�WKDW�DUH�LQFRPSDWLEOH�ZLWK
RWKHU� FKHPLFDOV�RU� WKDW� UHTXLUH� VSHFLDO�SUHFDXWLRQV� LQ� WKHLU�XVH�VKRXOG�DOVR�EH�DSSURSULDWHO\
ODEHOHG�DQG�VWRUHG���%HFDXVH�PDQ\�RI�WKH�FKHPLFDOV�XVHG�LQ�EODQNHW�ZDVK�IRUPXODWLRQV�DUH�KLJKO\
IODPPDEOH��LW�LV�UHFRPPHQGHG�WKDW�WKH�IDFLOLW\�EH�SHULRGLFDOO\�LQVSHFWHG�E\�WKH�ORFDO�ILUH�PDUVKDOO
WR�HQVXUH�WKDW�WKH�FKHPLFDOV�DUH�VWRUHG�SURSHUO\�DQG�YHQWLODWHG��WKXV�UHGXFLQJ�WKH�SRWHQWLDO�IRU�D
ILUH�

5DJV�RU�WRZHOV�WKDW�DUH�XVHG�WR�ZLSH�XS�FKHPLFDOV�RU�FOHDQ�EODQNHWV�PD\�EH�FRQVLGHUHG
KD]DUGRXV�ZDVWH�E\�(3$�DQG�VWDWH�DQG�ORFDO�DJHQFLHV�LI�WKH\�FRQWDLQ�VSHFLILHG�KD]DUGRXV�FKHPLFDOV
LQ�VXIILFLHQW�DPRXQWV���7KHVH�WRZHOV�VKRXOG�EH�VWRUHG�DQG�GLVSRVHG�RI�LQ�DFFRUGDQFH�ZLWK�WKH
IHGHUDO��VWDWH��DQG�ORFDO�UHJXODWLRQV���%ODQNHW�ZDVK�ZRUNHUV�VKRXOG�DOVR�EH�DZDUH�RI�WKH�SRWHQWLDO
IRU�VPROGHULQJ�RI�WKH�UDJV��SDUWLFXODUO\�WKRVH�WKDW�FRQWDLQ�WHUSHQHV���,I�D�SULQWHU�LV�XQFHUWDLQ�DERXW
ZKHWKHU�RU�QRW�WKH�XVHG�UDJV�RU�WRZHOV�UHTXLUH�VSHFLDO�WUHDWPHQW�DV�KD]DUGRXV�ZDVWH��KH�RU�VKH
VKRXOG�FRQWDFW�WKHLU�ORFDO�VWDWH�HQYLURQPHQWDO�DJHQF\��RU�VWDWH�WHFKQLFDO�DVVLVWDQFH�SURJUDP���)RU
IXUWKHU�LQIRUPDWLRQ�DERXW�WKH�VSHFLILF�VDIHW\�IDFWRUV�DQG�KD]DUGV�DVVRFLDWHG�ZLWK�VSHFLILF�FKHPLFDOV
XVHG�LQ�OLWKRJUDSK\�EODQNHW�ZDVK�IRUPXODWLRQV��VXFK�DV�IODPPDELOLW\�DQG�FRUURVLYLW\��VHH�6HFWLRQ
����&KHPLFDO�,QIRUPDWLRQ�

8VH�RI�3HUVRQDO�6DIHW\�(TXLSPHQW

$OWKRXJK�(3$�GHYHORSHG�WKH�'HVLJQ�IRU�WKH�(QYLURQPHQW�3URJUDP�WR�DVVLVW�LQGXVWU\�LQ
GHWHUPLQLQJ� WKH� HQYLURQPHQWDO� HIIHFWV� DQG� ULVNV� DVVRFLDWHG�ZLWK� YDULRXV� LQGXVWULHV��ZRUNHU
VDIHW\�LV�WKH�UHVSRQVLELOLW\�RI�26+$���0DQ\�SULQWHUV�DUH�DOUHDG\�IDPLOLDU�ZLWK�26+$
V�+D]DUG
&RPPXQLFDWLRQ�6WDQGDUG�ZKLFK�FRYHUV�PDQ\�DVSHFWV�RI�ZRUNHU�VDIHW\�IRU�D�YDULHW\�RI�LQGXVWULHV�
LQFOXGLQJ�SULQWLQJ�IDFLOLWLHV���26+$�KDV�DOUHDG\�GHYHORSHG�VHYHUDO�SHUVRQDO�SURWHFWLYH�HTXLSPHQW
VWDQGDUGV�WKDW�DUH�DSSOLFDEOH�WR�WKH�SULQWLQJ�LQGXVWU\���7KHVH�VWDQGDUGV�DGGUHVV�JHQHUDO�VDIHW\
UHTXLUHPHQWV�����&)5�3DUW������������WKH�XVH�RI�H\H�DQG�IDFH�SURWHFWLRQ��3DUW������������KHDG
SURWHFWLRQ��3DUW������������IRRW�SURWHFWLRQ��3DUW������������DQG�KDQG�SURWHFWLRQ��3DUW�����������
7KH�VWDQGDUGV� IRU� H\H�� IDFH�DQG�KDQG�SURWHFWLRQ�DUH�SDUWLFXODUO\� LPSRUWDQW� IRU� WKH�SULQWLQJ
LQGXVWU\� ZKHUH� WKHUH� LV� IUHTXHQW� FRQWDFW� ZLWK� D� YDULHW\� RI� FKHPLFDOV�� VXFK� DV� VROYHQWV�
GLVSHUVDQWV��VXUIDFWDQWV��DQG�LQNV��WKDW�PD\�LUULWDWH�RU�RWKHUZLVH�KDUP�WKH�VNLQ�DQG�H\HV���,Q
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RUGHU� WR�SUHYHQW�RU�PLQLPL]H�H[SRVXUH�WR�VXFK�FKHPLFDOV��ZRUNHUV�VKRXOG�EH�WUDLQHG� LQ�WKH
SURSHU� XVH� RI� SHUVRQDO� VDIHW\� HTXLSPHQW�� � )RU� PDQ\� EODQNHW� ZDVK� FKHPLFDOV�� DSSURSULDWH
SURWHFWLYH�HTXLSPHQW�LQFOXGHV�JRJJOHV�WR�SUHYHQW�FKHPLFDO�IURP�VSODVKLQJ�LQWR�WKH�H\HV�GXULQJ
WKH� WUDQVIHU� RI� FKHPLFDOV� IURP� ODUJH� FRQWDLQHUV� WR� VPDOO� RQHV�� DSURQV� RU� RWKHU� LPSHUYLRXV
FORWKLQJ�WR�SUHYHQW�VSODVKLQJ�RI�FKHPLFDOV�RQ�FORWKLQJ��DQG�JORYHV���,Q�VRPH�SULQWLQJ�IDFLOLWLHV
ZLWK�ORXG�SUHVVHV��KHDULQJ�SURWHFWLRQ�PD\�EH�UHTXLUHG�RU�UHFRPPHQGHG�

2WKHU�SHUVRQDO�VDIHW\�FRQVLGHUDWLRQV�DUH�WKH�UHVSRQVLELOLW\�RI�WKH�ZRUNHU���:RUNHUV�VKRXOG
EH�GLVFRXUDJHG�IURP�HDWLQJ�RU�NHHSLQJ�IRRG�QHDU�SUHVVHV�RU�FKHPLFDOV���%HFDXVH�SUHVVHV�FRQWDLQ
PRYLQJ�SDUWV��ZRUNHUV�VKRXOG�DOVR�EH�SURKLELWHG�IURP�ZHDULQJ�MHZHOU\�RU�ORRVH�FORWKLQJ��VXFK�DV
WLHV��WKDW�PD\�EHFRPH�FDXJKW�LQ�WKH�PDFKLQHU\�DQG�FDXVH�LQMXU\�WR�WKH�ZRUNHU�RU�WKH�PDFKLQHU\
LWVHOI���,Q�SDUWLFXODU��WKH�ZHDULQJ�RI�ULQJV�RU�QHFNODFHV�PD\�OHDG�WR�LQMXU\���:RUNHUV�ZLWK�ORQJ�KDLU
WKDW�PD\�DOVR�EH�FDXJKW�LQ�WKH�PDFKLQHU\�VKRXOG�EH�UHTXLUHG�WR�VHFXUHO\�SXOO�WKHLU�KDLU�EDFN�RU
ZHDU�D�KDLU�QHW�

8VH�RI�(TXLSPHQW�6DIHJXDUGV

,Q�DGGLWLRQ�WR�WKH�XVH�RI�SURSHU�SHUVRQDO�SURWHFWLRQ�HTXLSPHQW�IRU�DOO�ZRUNHUV��26+$�KDV
GHYHORSHG�VDIHW\�VWDQGDUGV�WKDW�DSSO\�WR�WKH�DFWXDO�HTXLSPHQW�XVHG�LQ�SULQWLQJ�IDFLOLWLHV���7KHVH
PDFKLQH�VDIHW\�JXDUGV�DUH�GHVFULEHG�LQ����&)5�3DUW����������DQG�DUH�DSSOLFDEOH�WR�DOO�VHFWRUV�RI
WKH�LQGXVWU\��LQFOXGLQJ�OLWKRJUDSK\���$PRQJ�WKH�VDIHJXDUGV�UHFRPPHQGHG�E\�26+$�WKDW�PD\�EH
XVHG� IRU� OLWKRJUDSKLF�SULQWHUV� DUH�EDUULHU� JXDUGV�� WZR�KDQG� WULS�GHYLFHV�� DQG� HOHFWULFDO� VDIHW\
GHYLFHV���6DIHJXDUGV�IRU�WKH�QRUPDO�RSHUDWLRQ�RI�SUHVV�HTXLSPHQW�DUH�LQFOXGHG�LQ�WKH�VWDQGDUGV
IRU�PHFKDQLFDO�SRZHU�WUDQVPLVVLRQ�DSSDUDWXV�����&)5�3DUW�����������DQG�LQFOXGH�EHOWV��SXOOH\V�
IO\ZKHHOV��JHDUV��FKDLQV��VSURFNHWV��DQG�VKDIWV���7KH�1DWLRQDO�3ULQWLQJ�(TXLSPHQW�DQG�6XSSO\
$VVRFLDWLRQ�KDV�PDGH�DYDLODEOH�FRSLHV�RI�WKH�$PHULFDQ�1DWLRQDO�6WDQGDUG�IRU�6DIHW\�6SHFLILFDWLRQV
IRU�3ULQWLQJ�3UHVV�'ULYH�&RQWUROV���7KHVH�VDIHW\�UHFRPPHQGDWLRQV�DGGUHVV�WKH�GHVLJQ�RI�SUHVV�GULYH
FRQWUROV�VSHFLILFDOO\��DV�ZHOO�DV�VDIHW\�VLJQDOLQJ�V\VWHPV�IRU�ZHE�DQG�VKHHW�IHG�SULQWLQJ�SUHVVHV�
3ULQWHUV�VKRXOG�EH�IDPLOLDU�ZLWK�WKH�VDIHW\�UHTXLUHPHQWV�LQFOXGHG�LQ�WKHVH�VWDQGDUGV�DQG�VKRXOG
FRQWDFW�WKHLU�ORFDO�26+$�RIILFH�RU�VWDWH�WHFKQLFDO�DVVLVWDQFH�SURJUDP�IRU�DVVLVWDQFH�LQ�GHWHUPLQLQJ
KRZ�WR�FRPSO\�ZLWK�WKHP�

,Q�DGGLWLRQ�WR�QRUPDO�HTXLSPHQW�RSHUDWLRQ�VWDQGDUGV��26+$�DOVR�KDV�D�ORFNRXW�WDJRXW
VWDQGDUG�����&)5�SDUW�������������7KLV�VWDQGDUG�LV�GHVLJQHG�WR�SUHYHQW�WKH�DFFLGHQWDO�VWDUW�XS�RI
HOHFWULF� PDFKLQHU\� GXULQJ� FOHDQLQJ� RU� PDLQWHQDQFH� RSHUDWLRQV� WKDW� DSSO\� WR� WKH� FOHDQLQJ� RI
EODQNHWV� DV� ZHOO� DV� RWKHU� RSHUDWLRQV�� � 7KLV� VWDQGDUG� KDV� SRVHG� SDUWLFXODU� SUREOHPV� IRU
OLWKRJUDSKHUV�GXULQJ�PLQRU��URXWLQH�SURFHGXUHV�VXFK�DV�FOHDQLQJ�WKH�SUHVV�ZKLFK�UHTXLUHV�IUHTXHQW
VWRSV�DQG�VPDOO�PRYHPHQW�RI�WKH�UROOHUV��LQFKLQJ��ZKLFK�PD\�EH�DFFRPSOLVKHG�ZLWKRXW�H[WHQVLYH
GLVDVVHPEO\� RI� WKH� HTXLSPHQW�� � )RU� VXFK� FDVHV�� 26+$� KDV� JUDQWHG� DQ� H[HPSWLRQ� IRU�PLQRU
VHUYLFLQJ� RI�PDFKLQHU\� SURYLGHG� WKH� HTXLSPHQW� KDV� RWKHU� DSSURSULDWH� VDIHJXDUGV�� VXFK� DV� D
VWRS�VDIH�UHDG\�EXWWRQ�ZKLFK�RYHUULGHV�DOO�RWKHU�FRQWUROV�DQG�LV�XQGHU�WKH�H[FOXVLYH�FRQWURO�RI�WKH
ZRUNHU�SHUIRUPLQJ�WKH�VHUYLFLQJ���6XFK�PLQRU�VHUYLFLQJ�RI�SULQWLQJ�SUHVVHV�KDV�EHHQ�GHWHUPLQHG
WR� LQFOXGH�FOHDULQJ� MDPV��PLQRU�FOHDQLQJ�� OXEULFDWLQJ��DGMXVWLQJ�RSHUDWLRQV��SODWH�DQG�EODQNHW
FKDQJLQJ�WDVNV��SDSHU�ZHEELQJ��DQG�UROO�FKDQJLQJ���5LJLG�ILQJHU�JXDUGV�VKRXOG�DOVR�H[WHQG�DFURVV
WKH�UROOV��DERYH�DQG�EHORZ�WKH�DUHD�WKH�EH�FOHDQHG���3URSHU�WUDLQLQJ�RI�ZRUNHUV�LV�UHTXLUHG�XQGHU
WKH� VWDQGDUG� ZKHWKHU� ORFNRXW�WDJRXW� LV� HPSOR\HG� RU� QRW�� � )RU� IXUWKHU� LQIRUPDWLRQ� RQ� WKH
DSSOLFDELOLW\�RI�WKH�26+$�ORFNRXW�WDJRXW�VWDQGDUG�WR�SULQWLQJ�RSHUDWLRQV��FRQWDFW�WKH�ORFDO�26+$
ILHOG�RIILFH�RU�WKH�3ULQWLQJ�,QGXVWULHV�RI�$PHULFD��,QF�
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Chapter 4
Competitiveness

7KLV� FKDSWHU� IRFXVHV� RQ� WKH
SHUIRUPDQFH�DQG�FRVW�RI�HDFK�VXEVWLWXWH
EODQNHW� ZDVK�� � 6HFWLRQ� ���� GLVFXVVHV
WKH� UHVXOWV� RI� WKH� SHUIRUPDQFH
GHPRQVWUDWLRQ� RI� HDFK� EODQNHW� ZDVK�
ERWK�LQ�D�ODERUDWRU\�VHWWLQJ�DQG�LQ�DQ
DFWXDO� SULQW� VKRS�� � $OO� ��� EODQNHW
ZDVKHV� �LQFOXGLQJ� WKH� EDVHOLQH�� ZHUH
WHVWHG� DW� WKH� *UDSKLF� $UWV� 7HFKQLFDO
)RXQGDWLRQ��*$7)��ODERUDWRU\�IRU�IODVK
SRLQW��YRODWLOH�RUJDQLF�FRPSRXQG��92&�
FRQWHQW��S+��EODQNHW�VZHOO�SRWHQWLDO�DQG
ZLSDELOLW\���2I�WKH����IRUPXODWLRQV��SOXV
WKH�EDVHOLQH��DQDO\]HG�DW�*$7)�����ZHUH
ILHOG�WHVWHG���(DFK�RI�WKHVH����EODQNHW
ZDVKHV�ZDV� XVHG� DW� WZR� SULQW� VKRSV�
DQG�HYDOXDWHG�RQ�IDFWRUV�VXFK�DV�KRZ
ZHOO� WKH� LQN�ZDV�FXW�DQG�KRZ�TXLFNO\
WKH� EODQNHW� GULHG�� � 7KH� OLPLWDWLRQV� RI
WKHVH� ILHOG� HYDOXDWLRQV� DUH� EULHIO\
SUHVHQWHG�DQG�WKH�UHVXOWV�GLVFXVVHG�LQ
JUHDWHU�GHWDLO���6HFWLRQ�����SUHVHQWV�WKH
FRVWV�DVVRFLDWHG�ZLWK�XVLQJ�WKH����ILHOG
WHVWHG�EODQNHW�ZDVKHV���)RU�HDFK�RI�WKH
WZR�IDFLOLWLHV�ZKHUH�D�EODQNHW�ZDVK�ZDV
WHVWHG��GDWD�RQ�FRVW�ZDVK��FRVW�SUHVV�
DQG� FRVW�SUHVV�VKLIW�\HDU� ZHUH
GHYHORSHG�DQG�FRPSDUHG�ZLWK�EDVHOLQH�FRVWV�XVLQJ�90	3�1DSKWKD���7KLV�VHFWLRQ�DOVR�FRQWDLQV�D
GHVFULSWLRQ�RI�WKH�GLIIHUHQW�YDULDEOHV�XVHG�WR�GHYHORS�WKH�FRVW�GDWD��VXFK�DV�ODERU�FRVWV��EODQNHW
ZDVK�FRVWV��DQG�RWKHU�PDWHULDOV�FRVWV���6HFWLRQ�����DGGUHVVHV�LQWHUQDWLRQDO�WUDGH�LVVXHV�IRU�EODQNHW
ZDVKHV�LQ�JHQHUDO���,PSRUWDWLRQ�DQG�H[SRUWDWLRQ�RI�ERWK�SHWUROHXP�EDVHG�EODQNHW�ZDVKHV�DQG�ORZ
92&�EODQNHW�ZDVKHV�DUH�GLVFXVVHG��DV�ZHOO�DV�MRLQW�YHQWXUHV�EHWZHHQ�IRUHLJQ�FRPSDQLHV�

4.1  PERFORMANCE DATA

4.1.1  Background

7KLV�VHFWLRQ�RI�WKH�&76$�VXPPDUL]HV�SHUIRUPDQFH�LQIRUPDWLRQ�FROOHFWHG�GXULQJ�ODERUDWRU\
DQG� SURGXFWLRQ� UXQ�SHUIRUPDQFH� GHPRQVWUDWLRQV�ZLWK� VXEVWLWXWH� EODQNHW�ZDVKHV� FDUULHG� RXW
EHWZHHQ�1RYHPEHU������DQG�-DQXDU\��������3HUIRUPDQFH�GDWD�FROOHFWHG�LQFOXGHG�LQIRUPDWLRQ�VXFK
DV�TXDQWLW\�RI�ZDVK�XVHG��WLPH�VSHQW�WR�ZDVK�WKH�EODQNHW��LQN�FRYHUDJH��DQG�WKH�HIIHFWLYHQHVV�RI
WKH�ZDVK���'DWD�IURP�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV��LQ�FRQMXQFWLRQ�ZLWK�ULVN��FRVW�DQG�RWKHU
LQIRUPDWLRQ�SUHVHQWHG�LQ�RWKHU�VHFWLRQV�RI�WKH�&76$��SURYLGHV�D�PRUH�FRPSOHWH�DVVHVVPHQW�RI
VXEVWLWXWH�EODQNHW�ZDVKHV�WKDQ�KDV�RWKHUZLVH�EHHQ�DYDLODEOH�IURP�RQH�VRXUFH�

,Q�D�MRLQW�DQG�FROODERUDWLYH�HIIRUW��(3$�ZRUNHG�ZLWK�WKH�3ULQWLQJ�,QGXVWULHV�RI�$PHULFD��3,$��
WKH�*UDSKLF�$UWV�7HFKQLFDO�)RXQGDWLRQ��*$7)���DQG�RWKHU�LQGXVWU\�UHSUHVHQWDWLYHV�WR�RUJDQL]H�DQG
FRQGXFW� WKH�SHUIRUPDQFH�HYDOXDWLRQV�RI����VXEVWLWXWH�EODQNHW�ZDVKHV�DQG� WKH�EDVHOLQH�� �7KH
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GHPRQVWUDWLRQ�PHWKRGRORJ\�ZDV�GHYHORSHG�E\�FRQVHQVXV�DQG�ZDV�GHVLJQHG�WR�DOORZ�WKH�HYDOXDWLRQ
RI� WKH� PD[LPXP� QXPEHU� RI� EODQNHW� ZDVKHV� JLYHQ� WKH� UHVRXUFHV� DYDLODEOH� WR� WKH� SURMHFW�
3HUIRUPDQFH�GDWD�ZHUH�FROOHFWHG�IRU�HDFK�SURGXFW�LQ�WZR�GLVWLQFW�SKDVHV������D�ODERUDWRU\�WHVW�RI
WKH�FKHPLFDO�DQG�SK\VLFDO�SURSHUWLHV�DQG�WKH�HIILFDF\�RI�WKH�VXEVWLWXWH�SURGXFWV��DQG����HYDOXDWLRQV
FRQGXFWHG�LQ�D�SURGXFWLRQ�VHWWLQJ�DW�YROXQWHHU�SULQWLQJ�IDFLOLWLHV���7KH�LQWHQW�RI�WKH�ODERUDWRU\
HYDOXDWLRQV�ZDV�WR�LQGHSHQGHQWO\�PHDVXUH�VRPH�RI�WKH�SURSHUWLHV�RI�WKH�ZDVKHV��VXFK�DV�YRODWLOH
RUJDQLF�FRPSRXQG��92&��FRQWHQW��DQG�WR�DVVXUH�WKDW�WKH�EODQNHW�ZDVKHV�VHQW�WR�YROXQWHHU�SULQWHUV
ZRXOG�SURYLGH�DQ�DFFHSWDEOH�OHYHO�RI�SHUIRUPDQFH���)DFLOLW\�GHPRQVWUDWLRQV�ZHUH�XQGHUWDNHQ�DW�WKH
UHTXHVW�RI�SULQWHUV�SDUWLFLSDWLQJ�LQ�WKH�'I(�SURMHFW�VR�WKDW�EODQNHW�ZDVKHV�FRXOG�EH�HYDOXDWHG
XQGHU�WKH�PRUH�YDULDEOH�FRQGLWLRQV�RI�SURGXFWLRQ�UXQV�DW�SULQWLQJ�IDFLOLWLHV���,W�VKRXOG�EH�QRWHG�WKDW
WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�DUH�QRW�ULJRURXV�VFLHQWLILF�LQYHVWLJDWLRQV���,QVWHDG��PXFK�RI�WKLV
FKDSWHU�GRFXPHQWV�WKH�SULQWHUV
�H[SHULHQFHV�ZLWK�DQG�RSLQLRQV�RI�WKHVH�SURGXFWV�DV�WKH\�ZHUH�XVHG
LQ�SURGXFWLRQ�DW�WKHLU�IDFLOLWLHV�

3DUWLFLSDWLRQ�LQ�WKH�GHPRQVWUDWLRQ�SURMHFW�ZDV�RSHQ�WR�DOO�EODQNHW�ZDVK�PDQXIDFWXUHUV�
3ULRU�WR�WKH�VWDUW�RI�WKH�GHPRQVWUDWLRQV��WKH�'I(�SURMHFW�VWDII�FRQWDFWHG�QHDUO\�����EODQNHW�ZDVK
PDQXIDFWXUHUV�WR�H[SODLQ�WKH�SURMHFW�JRDOV�DQG�UHTXHVW�WKHLU�VXEPLVVLRQ�RI�D�SURGXFW���$OO�WKRVH
ZKR� UHVSRQGHG� DQG� VXEPLWWHG� EODQNHW� ZDVKHV� ZHUH� LQFOXGHG� LQ� WKH� ILUVW� SKDVH� RI� WKH
GHPRQVWUDWLRQV�

4.1.2  Methodology

7KH�SHUIRUPDQFH�HYDOXDWLRQ�PHWKRGRORJ\�GHYHORSHG�E\�WKH�ZRUNJURXS�LV�GHVFULEHG�EHORZ
DQG�FRYHUV�ERWK�WKH�ODERUDWRU\�WHVWLQJ�SURWRFRO�DQG�WKH�RQ�VLWH�GHPRQVWUDWLRQV�PHWKRGRORJ\���,Q
GHYHORSLQJ�WKH�PHWKRGRORJ\��WKH�ZRUNJURXS�DJUHHG�WKDW�SURGXFW�QDPHV�ZRXOG�EH�PDVNHG���1HLWKHU
WKH� YROXQWHHU� SULQWHUV� QRU� WKH� 'I(� REVHUYHUV� NQHZ� WKH� PDQXIDFWXUHU� RI� WKH� SURGXFWV� EHLQJ
HYDOXDWHG���7UDGH�QDPHV�DUH�QRW�OLVWHG�LQ�WKLV�UHSRUW��LQVWHDG�WKH�EODQNHW�ZDVKHV�DUH�UHIHUHQFHG
E\�D�QXPHULFDO�FRGH�DQG�D�JHQHULFL]HG�FKHPLFDO�IRUPXODWLRQ���7KLV�DJUHHPHQW�WR�PDVN�SURGXFW
QDPHV�ZDV�PDGH�IRU�VHYHUDO�UHDVRQV�
�

& 7KH�FKHPLFDO�IRUPXODWLRQV�RI�FRPPHUFLDO�SURGXFWV�FRQWDLQLQJ�GLVWLQFW�FKHPLFDOV�DUH
IUHTXHQWO\�FRQVLGHUHG�SURSULHWDU\���0DQXIDFWXUHUV�RI�WKHVH�SURGXFWV�W\SLFDOO\�SUHIHU
QRW�WR�UHYHDO�WKHLU�FKHPLFDO�IRUPXODWLRQV�EHFDXVH�D�FRPSHWLWRU�FDQ�SRWHQWLDOO\�XVH
WKH� GLVFORVHG� IRUPXODWLRQ� WR� VHOO� WKH� SURGXFW�� RIWHQ� DW� D� ORZHU� SULFH�� VLQFH� WKH
FRPSHWLWRU�GLG�QRW�KDYH�WR�LQYHVW�LQ�UHVHDUFK�DQG�GHYHORSPHQW���

& 7KH�SHUIRUPDQFH�RI�SURGXFWV�PD\�YDU\�GHSHQGLQJ�RQ�XVH�DQG�VKRS�FRQGLWLRQV��DQG
VXSSOLHUV�ZHUH�FRQFHUQHG�DERXW�WKH�FKDUDFWHUL]DWLRQ�RI�WKH�SHUIRUPDQFH�RI�WKHLU
SURGXFWV���

& 7KH�(3$�ZDV�FRQFHUQHG�DERXW�DSSHDULQJ�WR�HQGRUVH�EUDQG�QDPH�SURGXFWV�WKDW�IDUHG
ZHOO�LQ�WKH�&76$�HYDOXDWLRQ�

,Q�WKH�LQLWLDO�VWDJHV�RI�WKH�/LWKRJUDSK\�3URMHFW�WKH�3URMHFW�SDUWQHUV�FKRVH�90	3�1DSKWKD
DV�WKH�EDVHOLQH�DJDLQVW�ZKLFK�WR�FRPSDUH�WKH����VXEVWLWXWH�EODQNHW�ZDVKHV���90	3�1DSKWKD�
FRPSRVHG�RI������VROYHQW�QDSKWKD��OLJKW�DOLSKDWLF�DQG�UHIHUUHG�WR�DV�IRUPXODWLRQ����LQ�FHUWDLQ
VHFWLRQV�RI�WKH�WH[W��ZDV�FKRVHQ�SULPDULO\�EHFDXVH�LW�LV�ZHOO�NQRZQ�DPRQJ�OLWKRJUDSKHUV�DV�DQ
HIIHFWLYH�EODQNHW�ZDVK���0DQ\�OLWKRJUDSKHUV�KDYH�XVHG�90	3�LQ�WKHLU�VKRSV�DQG�NQRZ�KRZ�LW�ZRUNV
LQ�WKHLU�DSSOLFDWLRQV�DQG�ZKDW�LW�FRVWV���90	3�LV�NQRZQ�WR�EH�KLJKO\�HIIHFWLYH�DW�YHU\�ORZ�FRVW�
KRZHYHU��EHFDXVH�RI�LWV�KLJK�92&�FRQWHQW��������SULQWHUV�DUH�VHDUFKLQJ�IRU�IRUPXODWLRQV�WR�UHSODFH
LW�

$V� WKH� 3HUIRUPDQFH� 'HPRQVWUDWLRQ� ZDV� EHLQJ� FRQGXFWHG�� VRPH� VXSSOLHUV� ZKR� KDG
VXEPLWWHG�EODQNHW�ZDVKHV�FKRVH�WR�ZLWKGUDZ���7KHLU�UHDVRQV�LQFOXGHG�QRW�ZLVKLQJ�WR�UHYHDO�WR�(3$
WKHLU�FRPSOHWH�IRUPXODWLRQV�RU�FRQFHUQ�RYHU�WKH�SRWHQWLDO�UHVXOWV�RI�WKH�SHUIRUPDQFH�WHVWV���7KH
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IRUPXODWLRQV�WKDW�ZHUH�ZLWKGUDZQ�DIWHU�ZRUN�KDG�DOUHDG\�EHJXQ�ZHUH�QXPEHUV��������DQG������)RU
WKLV�UHDVRQ��WKRVH�QXPEHUV�DUH�PLVVLQJ�IURP�DOO�WKH�WDEOHV�LQ�WKH�&76$�
�
/DERUDWRU\�(YDOXDWLRQV�

/DERUDWRU\�WHVWLQJ�ZDV�FDUULHG�RXW�E\�*$7)�LQ�3LWWVEXUJK��3HQQV\OYDQLD���$�WRWDO�RI���
SURGXFWV�ZHUH�VXEPLWWHG�SOXV�WKH�EDVHOLQH���)RU�HDFK�ZDVK��WKH�IODVK�SRLQW��92&�FRQWHQW��DQG�S+
ZHUH�WHVWHG���7KH�YDSRU�SUHVVXUH�RI�WKH�SURGXFW�ZDV�QRW�WHVWHG��EXW�ZDV�VXEPLWWHG�E\�WKH�VXSSOLHU�
7ZR�DGGLWLRQDO�WHVWV��D�EODQNHW�VZHOO�WHVW�DQG�D�ZLSDELOLW\�WHVW��ZHUH�FRQGXFWHG�WR�GHWHUPLQH�WKH
HIILFDF\�RI�HDFK�ZDVK�SULRU�WR�VHQGLQJ�LW�RXW�IRU�ILHOG�GHPRQVWUDWLRQV���2QO\�SURGXFWV�WKDW�SDVVHG
WKLV�IXQFWLRQDO�GHPRQVWUDWLRQ�VWDJH�ZHUH�XVHG�LQ�WKH�ILHOG�GHPRQVWUDWLRQ�SRUWLRQ�RI�WKH�SURMHFW�
)RU�ERWK�RI�WKHVH�WHVWV��*$7)�IROORZHG�WKH�PDQXIDFWXUHU
V�LQVWUXFWLRQV�IRU�GLOXWLQJ�RU�PL[LQJ�WKH
SURGXFW�

7KH�EODQNHW�VZHOOLQJ�SRWHQWLDO�RI�HDFK�SURGXFW�ZDV�WHVWHG�WR�GHWHUPLQH�WKH�HIIHFW�RI�WKH
ZDVK�RQ� WKH�EODQNHWV�� � 7KH�SURFHGXUH�XVHG� �GHWDLOHG� LQ�$SSHQGL[�&�� LQYROYHG�PHDVXULQJ� WKH
WKLFNQHVV�RI�WKH�EODQNHW�WHVW�VTXDUH����[���LQFKHV���PDLQWDLQLQJ�FRQWDFW�EHWZHHQ�WKH�WHVW�VTXDUH
DQG�WKH�ZDVK�IRU�RQH�KRXU��DQG�WDNLQJ�DQRWKHU�WKLFNQHVV�PHDVXUHPHQW�WR�FDOFXODWH�WKH�SHUFHQW
VZHOO���$QRWKHU�PHDVXUHPHQW�LV�WDNHQ�DIWHU���KRXUV���$Q\�ZDVK�ZKHUH�WKH�EODQNHW�VZHOO�H[FHHGHG
��SHUFHQW�DIWHU���KRXUV�LQGLFDWHG�WKDW�WKH�ZDVK�PD\�GLPHQVLRQDOO\�GLVWRUW�WKH�EODQNHW�DQG�ZDV
HOLPLQDWHG�IURP�ILHOG�GHPRQVWUDWLRQV�

:DVKDELOLW\� RI� HDFK�EODQNHW�ZDVK�ZDV� HYDOXDWHG�XVLQJ�ERWK� D�ZHW� DQG�D�GU\� LQN� ILOP
�GHWDLOHG�LQ�$SSHQGL[�&����7R�PHDVXUH�WKH�ZDVKDELOLW\��D�VWDQGDUG�YROXPH�RI�LQN�ZDV�HYHQO\�DSSOLHG
WR�D�VHFWLRQ�RI�D�QHZ��FOHDQ�WHVW�EODQNHW���$�PHDVXUHG�YROXPH�RI�WKH�ZDVK�ZDV�DSSOLHG�WR�D�FOHDQLQJ
SDG���7KH�SDG�ZDV�DWWDFKHG�WR�D�PHFKDQL]HG�VFUXEEHU�DQG�WKH�QXPEHU�RI�VWURNHV�UHTXLUHG�WR
UHPRYH�WKH�ZHW�LQN�ZHUH�UHFRUGHG���7KH�SURFHGXUH�ZDV�UHSHDWHG�IRU�D�GU\�LQN�ILOP�ZKHUH�WKH�LQN
ZDV�GULHG�ZLWK�D�EORZ�GU\HU�IRU����PLQXWHV�SULRU�WR�WKH�FOHDQLQJ���7KH�GU\�LQN�DQG�ZHW�LQN�WHVWV
ZHUH� UHSHDWHG� IRU�HDFK�DOWHUQDWLYH�EODQNHW�ZDVK�VXEPLWWHG�� �$Q\�ZDVK�ZKHUH�PRUH� WKDQ����
VWURNHV�ZHUH� UHTXLUHG� WR� FOHDQ� WKH�EODQNHW� �ZLWK� FOHDQOLQHVV�GHWHUPLQHG�E\�XVLQJ� D� UHIOHFWLYH
GHQVLWRPHWHU��ZDV�HOLPLQDWHG�IURP�WKH�ILHOG�GHPRQVWUDWLRQV��

%DVHG�RQ�WKH�UHVXOWV�RI�WKH�EODQNHW�VZHOO�DQG�WKH�ZDVKDELOLW\�WHVWV�����RI�WKH�RULJLQDO���
SURGXFWV� VXEPLWWHG� �SOXV� WKH� EDVHOLQH�� TXDOLILHG� IRU� IXUWKHU� HYDOXDWLRQ� WKURXJK� ILHOG
GHPRQVWUDWLRQV�� � 3ULRU� WR� VKLSSLQJ� VXEVWLWXWH� EODQNHW� ZDVKHV� WR� SULQWHUV� IRU� WKHVH� RQ�VLWH
HYDOXDWLRQV�� HDFK� ZDVK� ZDV� UHSDFNDJHG� LQWR� D� JHQHULF� FRQWDLQHU� VR� WKDW� WKRVH� SULQWHUV
GHPRQVWUDWLQJ�WKH�SURGXFWV�GLG�QRW�NQRZ�WKH�PDQXIDFWXUHU�RU�SURGXFW�QDPH���0DVNHG�0DWHULDO
6DIHW\�'DWD�6KHHWV��06'6V��ZHUH�DOVR�GHYHORSHG�DQG�VKLSSHG�DORQJ�ZLWK�WKH�VXEVWLWXWH�EODQNHW
ZDVKHV�WR�EH�HYDOXDWHG�

3ULQWLQJ�)DFLOLW\�'HPRQVWUDWLRQV

3,$�DIILOLDWHV�UHFUXLWHG�SULQWHUV�ORFDWHG�LQ�WKH�%RVWRQ��%DOWLPRUH��DQG�:DVKLQJWRQ��'�&�
DUHDV��ZKR�YROXQWHHUHG�WKHLU�IDFLOLWLHV�DQG�WKHLU�WLPH�WR�FRQGXFW�WKH�ILHOG�GHPRQVWUDWLRQV�RI�WKH
VXEVWLWXWH� SURGXFWV�� � $� WRWDO� RI� ��� IDFLOLWLHV� SDUWLFLSDWHG�� � (DFK� VXEVWLWXWH� SURGXFW� ZDV
GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV�DQG�HDFK�IDFLOLW\�GHPRQVWUDWHG�D�PLQLPXP�RI�WZR�DQG�XS�WR�ILYH
GLIIHUHQW�EODQNHW�ZDVKHV���7KH�SURGXFW�EUDQG�QDPH�ZDV�UHSODFHG�ZLWK�D�EODQNHW�ZDVK�QXPEHU�VR
WKDW�WKH�GHPRQVWUDWLRQ�IDFLOLWLHV�GLG�QRW�NQRZ�ZKDW�SURGXFW�WKH\�ZHUH�XVLQJ���,Q�DGGLWLRQ��WKH
IDFLOLW\�QDPHV�KDYH�EHHQ��UHSODFHG�ZLWK�D�IDFLOLW\�QXPEHU���$�OLVW�RI�SDUWLFLSDWLQJ�IDFLOLWLHV�DSSHDUV
DW�WKH�IURQW�RI�WKLV�GRFXPHQW�

7R�VWDUW�WKH�RQ�VLWH�GHPRQVWUDWLRQ��DQ��REVHUYHU��IURP�WKH�'I(�SURMHFW�YLVLWHG�HDFK�RI�WKH
YROXQWHHU� IDFLOLWLHV�� �'I(�REVHUYHUV�ZHUH�QRW�(3$�HPSOR\HHV��EXW�ZHUH�GUDZQ�IURP�VWDII�RI�WKH
FRQWUDFWRU��$EW�$VVRFLDWHV�,QF���7KH�REVHUYHUV�FDOOHG�HDFK�IDFLOLW\�WR�UHYLHZ�WKH�GHWDLOV�RI�WKHLU
RSHUDWLRQ��GLVFXVV�WKH�JRDOV�RI�WKH�SURMHFW��DQG�WR�VFKHGXOH�D�VLWH�YLVLW���7KH�VXEVWLWXWH�SURGXFWV�
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D�EDVHOLQH�SURGXFW��06'6V��DSSOLFDWLRQ�LQVWUXFWLRQV��DQG�D�PHDVXULQJ�GHYLFH�ZHUH�VKLSSHG�WR�HDFK
IDFLOLW\�SULRU�WR�WKH�'I(�REVHUYHU
V�DUULYDO�

'XULQJ�HDFK�RQH�GD\�VLWH�YLVLW��WKH�REVHUYHU�FROOHFWHG�LQIRUPDWLRQ�RQ�WKH�EDFNJURXQG�RI�WKH
IDFLOLW\�� DV� ZHOO� DV� GDWD� VSHFLILF� WR� EODQNHW� ZDVK� SHUIRUPDQFH�� � %DFNJURXQG� GDWD� LQFOXGHG
LQIRUPDWLRQ�RQ�WKH�VL]H�RI�WKH�SUHVVHV��WKH�QXPEHU�RI�HPSOR\HHV��DQG�FXUUHQW�EODQNHW�ZDVKLQJ
SUDFWLFHV���$IWHU�FROOHFWLQJ�WKH�LQLWLDO�EDFNJURXQG�GDWD��WKH�REVHUYHUV�GRFXPHQWHG�LQIRUPDWLRQ�RQ
WKUHH�W\SHV�RI�EODQNHW�ZDVKHV���WKH�EODQNHW�ZDVK�FXUUHQWO\�XVHG�DW�WKH�IDFLOLW\��D�EDVHOLQH�EODQNHW
ZDVK��DQG�WKH�VXEVWLWXWH�ZDVK���$OO�LQIRUPDWLRQ�ZDV�UHFRUGHG�RQ�DQ�2EVHUYHU
V�(YDOXDWLRQ�6KHHW
�VHH�$SSHQGL[�'����6WDUWLQJ�ZLWK�WKHLU�VWDQGDUG�ZDVK��WKH�SUHVV�RSHUDWRU�FOHDQHG�WKH�EODQNHW�ZKLOH
WKH�REVHUYHU�UHFRUGHG�WKH�TXDQWLW\�RI�ZDVK�XVHG��WKH�WLPH�UHTXLUHG�WR�FOHDQ�WKH�EODQNHW��WKH�OHQJWK
RI�WKH�UXQ��WKH�W\SH�DQG�FRORU�RI�WKH�LQN�RQ�WKH�EODQNHW��DQG�WKH�QXPEHU�RI�ZLSHV�XVHG���$IWHU
UHVWDUWLQJ�WKH�SUHVV��WKH�SUHVV�RSHUDWRU�ZDV�DVNHG�WR�FRPPHQW�RQ�WKH�HIIHFWLYHQHVV�RI�WKH�EODQNHW
ZDVK� DQG� WR� GHWHUPLQH� LI� WKHUH�ZHUH� DQ\� FKDQJHV� LQ� VXEVHTXHQW� SULQW� TXDOLW\� WKDW� FRXOG� EH
DWWULEXWHG�WR�WKH�EODQNHW�ZDVK���7KLV�SURFHGXUH�ZDV�WKHQ�UHSHDWHG�XVLQJ�%ODQNHW�:DVK�����90	3
1DSKWKD��WKH�VHOHFWHG�EDVHOLQH���1DSKWKD�ZDV�XVHG�DW�DOO�SDUWLFLSDWLQJ�IDFLOLWLHV���%\�FRPSDULQJ�WKH
GLIIHUHQFHV�LQ�WKH�SHUIRUPDQFH�RI�WKH�EDVHOLQH�DW�WKH�WZR�GLIIHUHQW�IDFLOLWLHV��DQ\�VLJQLILFDQW�HIIHFWV
RI�IDFLOLW\�VSHFLILF�RSHUDWLQJ�FRQGLWLRQV��H�J���WKH�W\SH�RI�LQN��VL]H�RI�EODQNHW��DQG�RSHUDWRU
V�HIIRUW�
RQ�WKH�SHUIRUPDQFH�RI�WKH�VXEVWLWXWH�ZDVK�ZHUH�PRUH�DSSDUHQW���$IWHU�FOHDQLQJ�WKH�EODQNHW�ZLWK
WKH�EDVHOLQH�ZDVK�� WKH�SUHVV�RSHUDWRU� WKHQ�XVHG�WKH�VXEVWLWXWH�ZDVK�SURYLGHG�� �7KH�REVHUYHU
UHFRUGHG�WKH�VDPH�W\SH�RI�LQIRUPDWLRQ�DV�ZDV�UHFRUGHG�IRU�ERWK�WKH�FXUUHQW�ZDVK�DQG�WKH�EDVHOLQH
ZDVK���7KH�WRWDO�QXPEHU�RI�ZDVKHV�UHTXLUHG�YDULHG�IURP�RQH�IDFLOLW\�WR�WKH�QH[W��VLQFH�WKH�REVHUYHU
ZDV�RQ�VLWH�IRU�RQH�GD\�DQG�UHFRUGHG�LQIRUPDWLRQ�RQ�DV�PDQ\�ZDVKHV�DV�ZHUH�UHTXLUHG�GXULQJ
SURGXFWLRQ�WKDW�GD\��

$IWHU�WKH�REVHUYHU
V�YLVLW��WKH�IDFLOLW\�FRQWLQXHG�WR�XVH�WKH�VXEVWLWXWH�ZDVK�IRU�RQH�ZHHN�
'XULQJ�WKH�ZHHN��WKH�SULQWHU�DW�HDFK�YROXQWHHU�SULQW�VKRS�ZDV�DVNHG�WR�UHFRUG�LQIRUPDWLRQ�RQ
SURGXFW�SHUIRUPDQFH���7KH�GDWD�UHFRUGHG�ZHUH�VLPLODU�WR�WKDW�FROOHFWHG�E\�WKH�RQ�VLWH�REVHUYHU�
+RZHYHU��WKH�3ULQWHU
V�(YDOXDWLRQ�6KHHWV��$SSHQGL[�'��ZHUH�VLPSOLILHG�LQ�DQ�HIIRUW�WR�PLQLPL]H
YROXQWHHU�SULQWHUV
�EXUGHQ�DQG�SURGXFWLRQ�GLVUXSWLRQV���)DFLOLW\�EDFNJURXQG�LQIRUPDWLRQ�VXFK�DV
WKH�SUHVV�VL]H�DQG�W\SH�RI�VKRS�WRZHO�XVHG�ZHUH�UHFRUGHG�E\�WKH�REVHUYHU�RQO\���$W�WKH�HQG�RI�WKH
ZHHN��WKH�REVHUYHU�LQWHUYLHZHG�WKH�SUHVV�RSHUDWRU�WR�REWDLQ�DQ�RYHUDOO�RSLQLRQ�RI�WKH�SURGXFW���7KH
H[LW�LQWHUYLHZ�LQIRUPDWLRQ�ZDV�UHFRUGHG�RQ�DQRWKHU�VWDQGDUGL]HG�IRUP��$SSHQGL[�'���

4.1.3  Data Collection, Summary and Analysis

7KH�LQIRUPDWLRQ�VXPPDUL]HG�LQ�WKH�IROORZLQJ�VHFWLRQ�FRPHV�IURP�ILYH�VRXUFHV���

& /DERUDWRU\�UHVXOWV���WKH�FKHPLFDO�FKDUDFWHULVWLFV�DQG�WKH�UHVXOWV�RI�WKH�EODQNHW�VZHOO
DQG�ZDVKDELOLW\�WHVWV�ZHUH�UHSRUWHG�IRU�HDFK�ZDVK�

& )DFLOLW\�EDFNJURXQG�LQIRUPDWLRQ���WKH�REVHUYHU�FROOHFWHG�LQIRUPDWLRQ�RQ�RSHUDWLQJ
FRQGLWLRQV�ZKLOH�RQ�VLWH�DW�HDFK�YROXQWHHU�SULQW�VKRS��

& 2EVHUYHU
V�GDWD���'I(�REVHUYHUV�UHFRUGHG�LQIRUPDWLRQ�RQ�WKH�SHUIRUPDQFH�RI�WKH
IDFLOLW\
V�FXUUHQW�EODQNHW�ZDVK��D�EDVHOLQH�ZDVK��DQG�WKH�VXEVWLWXWH�EODQNHW�ZDVK�

& 3ULQWHU
V�GDWD���SUHVV�RSHUDWRUV�UHFRUGHG�SHUIRUPDQFH�GDWD�IRU�HDFK�EODQNHW�ZDVK
FRPSOHWHG�GXULQJ�WKH�ZHHN�ORQJ�GHPRQVWUDWLRQ�RI�WKH�VXEVWLWXWH�EODQNHW�ZDVK�

& )ROORZ�XS�LQWHUYLHZV���REVHUYHUV�LQWHUYLHZHG�WKH�SUHVV�RSHUDWRUV�DW�WKH�HQG�RI�WKH
ZHHN�ORQJ�GHPRQVWUDWLRQ�RQ�WKHLU�RYHUDOO�RSLQLRQ�RI�WKH�VXEVWLWXWH�EODQNHW�ZDVK��

)RU�HDFK�RI�WKH����VXEVWLWXWH�EODQNHW�ZDVKHV�LQ�WKH�ILHOG�GHPRQVWUDWLRQV��GDWD�IURP�WKH
VRXUFHV�PHQWLRQHG�DERYH�ZHUH�DQDO\]HG�DQG�DUH�VXPPDUL]HG�LQ�WKLV�VHFWLRQ���7KH�H[SHULHQFHV�RI
WKH� WZR� IDFLOLWLHV�ZKR� GHPRQVWUDWHG� HDFK� SURGXFW� DUH� SUHVHQWHG� LQGLYLGXDOO\�� � $V� SDUW� RI� WKH
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DQDO\VLV��D�QXPEHU�RI�FRUUHODWLRQV�ZHUH�DWWHPSWHG�IRU�HDFK�IDFLOLW\�EXW�WKH�UHVXOWV�ZHUH�W\SLFDOO\
QRW�VWDWLVWLFDOO\�VLJQLILFDQW�GXH�WR�VPDOO�VDPSOH�VL]H���7KHVH�DQDO\VHV�ZHUH�UXQ�WR�GHWHUPLQH�LI
YDULDWLRQV� LQ� WKH� SULQWHU
V� RSLQLRQ� RI� WKH� HIIHFWLYHQHVV� RI� WKH� EODQNHW� GHSHQGHG� RQ� DQ\� RWKHU
YDULDEOHV�VXFK�DV�LQN�FRYHUDJH��HIIRUW�DQG�WLPH�VSHQW�RQ�EODQNHW�ZDVKLQJ��RU�UXQ�OHQJWK���:KHUH
DSSURSULDWH��WKHVH�UHVXOWV�DUH�LQFOXGHG�ZLWKLQ�WKH�IROORZLQJ�WH[W�VXPPDULHV�RI�HDFK�VXEVWLWXWH
EODQNHW�ZDVK���$GGLWLRQDOO\��VRPH�VXPPDU\�VWDWLVWLFV��VXFK�DV�DYHUDJH�DPRXQW�RI�SURGXFW�XVHG�
DUH�SUHVHQWHG�LQ�DFFRPSDQ\LQJ�WDEOHV��7DEOH������

4.1.4  Limitations

7KH�ZLGHO\�YDULDEOH�FRQGLWLRQV�EHWZHHQ�DQG�ZLWKLQ�SULQWLQJ�IDFLOLWLHV��WKH�OLPLWHG�QXPEHU
RI�IDFLOLWLHV��DQG�WKH�VKRUW�GXUDWLRQ�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�GRHV�QRW�DOORZ�WKH�UHVXOWV
WR� EH� LQWHUSUHWHG� DV�GHILQLWLYH�SHUIRUPDQFH� WHVWLQJ� RI� WKH�EODQNHW�ZDVKHV�� � ,Q� DGGLWLRQ�� VRPH
IDFLOLWLHV� GLG� QRW� SURYLGH� WKH� IXOO� FRPSOHPHQW� RI� HYDOXDWLRQ� IRUPV� EHFDXVH� WKH\� IRXQG� WKH
SHUIRUPDQFH�RI�WKH�VXEVWLWXWH�ZDVK�WR�EH�XQDFFHSWDEOH�DQG�WKH\�GLVFRQWLQXHG�XVH�EHIRUH�WKH�HQG
RI�WKH�ZHHN��

$V�PHQWLRQHG�SUHYLRXVO\��WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�DUH�QRW�VFLHQWLILFDOO\�ULJRURXV
EXW�DUH�VXEMHFWLYH�DVVHVVPHQWV�ZKLFK�UHIOHFW�WKH�FRQGLWLRQV�DQG�H[SHULHQFH�RI�WZR�LQGLYLGXDO�SULQW
VKRSV���7KHUH�DUH�D�QXPEHU�RI�UHDVRQV�ZK\�WKH�UHVXOWV�RI�SHUIRUPDQFH�GHPRQVWUDWLRQV�IRU�DQ\
JLYHQ�EODQNHW�ZDVK�PD\�GLIIHU�IURP�RQH�IDFLOLW\�WR�DQRWKHU���$PRQJ�WKHVH�UHDVRQV�DUH��

& 9DULDELOLW\�LQ�RSHUDWLQJ�FRQGLWLRQV���%HFDXVH�SHUIRUPDQFH�GHPRQVWUDWLRQV�ZHUH�FDUULHG�RXW
GXULQJ�SURGXFWLRQ�UXQV��PDQ\�IDFWRUV�ZKLFK�DIIHFW�WKH�SHUIRUPDQFH�RI�WKH�EODQNHW�ZDVKHV
ZHUH�QRW�FRQWUROOHG�GXULQJ�WKH�HYDOXDWLRQV�LQFOXGLQJ��LQN�W\SH��LQN�FRYHUDJH��FRQGLWLRQ�RI
WKH�EODQNHW��WKH�OHQJWK�RI�WKH�UXQ�SULRU�WR�EODQNHW�FOHDQLQJ��DQG�WKH�DPELHQW�FRQGLWLRQV
VXFK�DV�WHPSHUDWXUH��KXPLGLW\��DQG�YHQWLODWLRQ�

& 9DULDELOLW\� RI� SULQW� MREV��'LIIHUHQW� W\SHV� RI� MREV�KDG�GLIIHUHQW� UHTXLUHPHQWV� IRU� EODQNHW
FOHDQOLQHVV�� �2EVHUYHUV� QRWLFHG� WKDW�ZKDW� RQH� IDFLOLW\� FRQVLGHUV� WR� EH� D� FOHDQ� EODQNHW
DQRWKHU�IDFLOLW\�PD\�ILQG�XQDFFHSWDEOH�

& 9DULDELOLW\�RI� VWDII� LQYROYHG� LQ�SHUIRUPDQFH�GHPRQVWUDWLRQV�� �3UHVV�RSHUDWRUV
�DWWLWXGHV
WRZDUGV�DOWHUQDWLYH�EODQNHW�ZDVKHV�GLIIHU�IURP�RQH�RSHUDWRU�WR�WKH�QH[W�DQG�FDQ�DIIHFW�WKHLU
SHUFHSWLRQ�RI�SHUIRUPDQFH���$V�SUHYLRXVO\�PHQWLRQHG��VRPH�RI�WKH�LQIRUPDWLRQ�UHFRUGHG�ZDV
VXEMHFWLYH�DQG�YDULHG�GHSHQGLQJ�RQ�D�YDULHW\�RI�IDFWRUV�LQFOXGLQJ�WKH�DWWLWXGH��SHUFHSWLRQ�
DQG�SUHYLRXV�H[SHULHQFHV�RI�WKH�RSHUDWRU���)RU�H[DPSOH��PDQ\�RI�WKH�VXEVWLWXWH�SURGXFWV
ZHUH�ORZ�LQ�92&�FRQWHQW�DQG�GLG�QRW�HYDSRUDWH�DV�TXLFNO\�DV�VRPH�RI�WKH�PRUH�WUDGLWLRQDO
EODQNHW�ZDVKHV���2IWHQ��DQ�H[WUD�VWHS�ZDV�QHHGHG�WR�ZLSH�WKH�EODQNHW�ZLWK�D�GU\�UDJ�WR
UHPRYH�D�UHVLGXH�OHIW�E\�VRPH�RI�WKH�VXEVWLWXWH�ZDVKHV���:KLOH�H[WUD�FOHDQLQJ�VWHSV�FDQ�EH
WLPH�FRQVXPLQJ�DQG�OHDG�WR�LQFUHDVHG�SURGXFWLRQ�FRVWV��HYHQ�D�PLQLPDO�H[WUD�HIIRUW�ZDV
UHJDUGHG�DV�DQ�XQDFFHSWDEOH�EXUGHQ�E\�VRPH�RSHUDWRUV���2WKHU�RSHUDWRUV�XQGHUVWRRG�WKDW
VRPH�FKDQJHV�LQ�WKHLU�SURFHGXUHV�DQG�HYHQ�VRPH�H[WUD�HIIRUW�PD\�EH�QHHGHG�LQ�RUGHU�WR
HIIHFWLYHO\�FOHDQ�WKH�EODQNHW�ZLWK�DQ�DOWHUQDWLYH�SURGXFW�

& 9DULDELOLW\�LQ�DSSOLFDWLRQ�PHWKRG���3UHVV�RSHUDWRUV
�RYHUDOO�RSLQLRQ�RI�WKH�EODQNHW�ZDVK
FRXOG�KDYH�EHHQ�DIIHFWHG�E\�WKHLU�FXUUHQW�DSSOLFDWLRQ�PHWKRG���)RU�H[DPSOH��RSHUDWRUV�ZKR
DUH�DFFXVWRPHG�WR�XVLQJ�KLJK�VROYHQW�EODQNHW�ZDVKHV�ZKHUH�OLWWOH�HIIRUW�LV�UHTXLUHG�PD\
GLIIHU� LQ� WKHLU� RSLQLRQ�RI� �PRGHUDWH� HIIRUW�� � IURP�RSHUDWRUV�ZKR�DUH� FXUUHQWO\�XVLQJ�DQ
DOWHUQDWLYH�ZKHUH�VRPH�H[WUD�HIIRUW�LV�DOUHDG\�UHTXLUHG���$OO�PDQXIDFWXUHUV�ZHUH�DVNHG�WR
VXSSO\�DSSOLFDWLRQ�SURFHGXUHV�IRU�WKHLU�SURGXFW���:KHQ�LQVWUXFWLRQV�ZHUH�VXSSOLHG��WKH
REVHUYHU�UHYLHZHG�WKH�SURFHGXUHV�ZLWK�WKH�SUHVV�RSHUDWRUV��YHULILHG�WKH�FRUUHFW�SURFHGXUH
ZDV�XVHG�ZKHQ�WKH�REVHUYHU�ZDV�RQ�VLWH��DQG�DVNHG�LQ�WKH�LQWHUYLHZ�DW�WKH�HQG�RI�WKH�ZHHN
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Table 4-1.  Blanket Wash Laboratory Test Results

Form.
No.

Flash
Point
((F)

VOC Content 1

(lbs/gal;
 % by weight)

pH
Blkt Swell Wet Ink Film Dry Ink Film

1 hr
(%)

5 hr
(%)

Blanket
Density

Ink
Density

Blanket
Cleaned

Strokes Blanket
Density

Ink
Density

Blanket
Cleaned

Strokes

1 230+ 2.3; 30% 7.8* 1.5 3.0 1.32 1.66 1.38 4 1.32 1.47 1.34 6

3 114 6.4; 91% 3.4* 1.5 4.5 1.33 1.76 1.34 4 1.32 1.49 1.34 4

4 114 6.4; 89% 8.7 3.0 5.2 1.32 1.85 1.33 3 1.32 1.47 1.36 2

5 139 2.5; 30% 4.3 6.1 15.4 1.31 1.79 1.33 9 1.33 1.49 1.37 8

6 152 3.5; 47% 5.5 0.7 1.5 1.32 1.81 1.34 8 1.33 1.52 1.35 6

7 165 3.0; 36% 9.3 3.8 6.8 1.27 1.73 1.36 6 1.31 1.51 1.36 8

8 115 3.3; 41% 4.0 7.7 20 1.32 1.79 1.34 7 1.33 1.47 1.34 9

9 230+ 0.77; 10% 4.6 1.5 1.5 1.33 1.74 1.36 19 1.32 1.52 1.44 30

10 230+ 0.16; 2% 5.7 0.7 0.7 1.28 1.78 1.42 12 1.28 1.47 1.29 13

11 150 4.3; 61% 5.0* 0.0 1.5 1.32 1.66 1.41 4 1.32 1.46 1.35 5

12 125 1.3; 20% 8.2 0.0 1.5 1.33 1.79 1.36 7 1.32 1.47 1.31 11

14 230+ 0.97; 12% 5.0 1.5 3.0 1.28 1.79 1.31 8 1.29 1.51 1.32 10

16 145 7.2; 99% 9.8 4.5 10.6 1.25 1.64 1.30 2 1.30 1.51 1.34 2

17 220+ 0.051; 0.6% 9.8 1.5 1.5 1.27 1.62 1.54 100 1.32 1.48 1.48 100

18 150 4.4; 60% 5.5 1.5 4.5 1.32 1.71 1.36 8 1.32 1.55 1.36 7

19 230+ 1.8; 22% 4.6 1.5 1.5 1.28 1.79 1.33 11 1.27 1.45 1.30 9

20 170 2.7; 35% 7.1 0.0 1.5 1.30 1.77 1.34 5 1.29 1.52 1.34 7

21 115 3.5; 47% 6.2 0.0 1.5 1.32 1.56 1.41 7 1.31 1.43 1.42 6
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Form.
No.

Flash
Point
((F)

VOC Content 1

(lbs/gal;
 % by weight)

pH
Blkt Swell Wet Ink Film Dry Ink Film

1 hr
(%)

5 hr
(%)

Blanket
Density

Ink
Density

Blanket
Cleaned

Strokes Blanket
Density

Ink
Density

Blanket
Cleaned

Strokes

22 157(a) NM; 2.17% 27.4(b) 1.5 1.5 1.28 1.67 1.37 13 1.28 1.48 1.41 13

23 140 0.48; 6% 9.2 0.0 1.5 1.28 1.76 1.31 24 1.28 1.51 1.33 100

24 100 1.5; 19% 9.9 1.5 3.0 1.32 1.77 1.34 15 1.31 1.45 1.34 12

25 220+ 4.1; 55% 4.3 3.0 4.5 1.27 1.73 1.36 22 1.33 1.53 1.49 32

26 230+ 1.3; 18% 7.8* 0.0 0.0 1.28 1.73 1.33 6 1.32 1.48 1.40 14

27 145 7.2; 93% 3.9 3.0 4.5 1.27 1.67 1.30 3 1.33 1.55 1.35 3

28 50 6.2; 100% 6.6 1.5 3.0 1.33 1.80 1.32 3 1.33 1.51 1.33 8

29 230+ 2.1; 30% 7.2 1.5 1.5 1.32 1.74 1.41 9 1.32 1.47 1.39 18

30 100(a) 0.48; 7% 7.6(b) 0.7 1.5 1.29 1.66 1.29 5 1.27 1.50 1.24 11

31 105 6.6; 99% 7.6 1.5 3.0 1.32 1.78 1.31 3 1.32 1.51 1.34 3

32 220 6.5; 99% 8.5 0.1 1.5 1.27 1.71 1.33 5 1.29 1.45 1.40 30

33 105 3.4; 46% 7.2* 4.5 7.6 1.27 1.77 1.28 4 1.31 1.45 1.35 4

34 138 2.8; 39% 6.6 1.5 3.0 1.32 1.79 1.35 10 1.32 1.49 1.35 20

35 105 6.7; 99% 6.0 1.5 6.1 1.32 1.76 1.35 3 1.33 1.46 1.34 5

36 175 3.5; 48% 5.7* 0.7 1.5 1.33 1.78 1.38 4 1.33 1.48 1.37 5

37 82 1.0; 14% 3.9 3.0 3.0 1.33 1.85 1.34 5 1.33 1.49 1.34 8

38 230+ 4.9; 65% 5.6 0.0 1.5 1.32 1.76 1.43 9 1.32 1.48 1.37 16

39 155 2.9; 37% 9.2 1.5 3.0 1.29 1.73 1.31 7 1.31 1.50 1.34 10

40 155 3.8; 52% 4.8 1.5 3.0 1.33 1.81 1.39 5 1.33 1.51 1.35 10

(a)  full strength (b) 25% NM - not measured * pH fluctuates wildly and may not be valid

VOC content in lbs/gal was measured at GATF; % by weight VOC was calculated based on information submitted by the manufacturer.1

VOC content in lbs/gal was not measurable; % by weight VOC was submitted by the manufacturer.2
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LI�WKH�DSSOLFDWLRQ�SURFHGXUHV�KDG�EHHQ�PRGLILHG�LQ�DQ\�ZD\���,I�DQ\�FKDQJHV�ZHUH�PDGH��WKH
W\SH�RI�FKDQJH�DQG�WKH�UHDVRQ�IRU�WKH�FKDQJH�DUH�GHVFULEHG�LQ�WKH�SHUIRUPDQFH�VXPPDU\�

& 6KRUW�WHUP�QDWXUH�RI�WKH�GHPRQVWUDWLRQV���3ULQWHUV�XVHG�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�LQ
WKHLU� IDFLOLWLHV�IRU�RQH�ZHHN�� �$Q\�ORQJ�WHUP�HIIHFWV�VXFK�DV�SUHPDWXUH�EODQNHW�ZHDU�RU
FRUURVLRQ�ZRXOG�QRW�KDYH�EHHQ�DSSDUHQW���

4.1.5  Blanket Wash Summaries

$�VXPPDU\�RI�WKH�SHUIRUPDQFH�RI�HDFK�RI�WKH����VXEVWLWXWH�EODQNHW�ZDVKHV�IROORZV���6LQFH
WKH�WUDGH�QDPHV�RI�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�DUH�QRW�JLYHQ�LQ�WKLV�GRFXPHQW��HDFK�EODQNHW
ZDVK�LV�LGHQWLILHG�E\�D�QXPHULFDO�FRGH�DQG�D�JHQHULF�FKHPLFDO�IRUPXODWLRQ���7KH�VSHFLILF�W\SHV�RI
FKHPLFDOV� WKDW� PDNH� XS� HDFK� RI� WKH� JHQHULF� IRUPXODWLRQV� DUH� H[SODLQHG� LQ� JUHDWHU� GHWDLO� LQ
&KDSWHU�����,Q�DGGLWLRQ��WKH�IDFLOLW\�QDPHV�KDYH�EHHQ�UHSODFHG�ZLWK�D�IDFLOLW\�QXPEHU�

3HUIRUPDQFH�RI�HDFK�SURGXFW�LV�SUHVHQWHG�VHSDUDWHO\�IRU�WKH�WZR�IDFLOLWLHV��DQG�LQFOXGHV�D
GHVFULSWLRQ� RI� WKH� IDFLOLW\
V� FXUUHQW� EODQNHW�ZDVK�� WKHLU� SDVW� H[SHULHQFH� LQ� WHVWLQJ� DOWHUQDWLYH
EODQNHW�ZDVKHV��WKHLU�RYHUDOO�RSLQLRQ�RI�WKH�VXEVWLWXWH�ZDVK�SHUIRUPDQFH��DQG��LI�DSSOLFDEOH��D
VXPPDU\�RI�WKH�IDFWRUV�WKDW�PD\�KDYH�LQIOXHQFHG�SHUIRUPDQFH���$�WDEOH�LV�DOVR�LQFOXGHG�IRU�HDFK
EODQNHW�ZDVK�ZKLFK�SUHVHQWV�WKH�UHVXOWV�RI�WKH�ODERUDWRU\�WHVW�RI�ERWK�WKH�VXEVWLWXWH�EODQNHW�ZDVK
DQG�WKH�EDVHOLQH�ZDVK���$YHUDJHV�RI�WKH�YROXPH�RI�ZDVK�XVHG��WLPH�UHTXLUHG��DQG�HIIRUW�UHTXLUHG�
DV� UHFRUGHG� E\� WKH� SULQWHUV� GXULQJ� ILHOG� GHPRQVWUDWLRQV� DUH� DOVR� LQFOXGHG� LQ� HDFK� SURGXFW
SHUIRUPDQFH�WDEOH���,Q�DGGLWLRQ��D�VXPPDU\�WDEOH�LV�SURYLGHG�WKDW�FRQVROLGDWHV�WKH�UHVXOWV�IURP�DOO
SURGXFWV�LQWR�D�VLQJOH�WDEOH��7DEOH������
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Table 4-2.  Summary of Blanket Wash Performance Demonstrations

Laboratory Results Field Demonstration Results

Product/ VOC Content Flash- Avg Volume Performance Evaluation
Facility point Used(lbs/gal;

% by wt) ((F) (ounces)

WASH 1

Facility 3 2.3; 30% 230+ 1.1 ± 0.2 Based on a sample size of 10 blanket washes: 

[1.0] • Poor performance for heavy ink coverage; the extra time anda
• Good performance for light or medium ink coverage.

effort needed were unacceptable.
• Left a slight residue that was removed with a dry rag.

Facility 6 1.5 ± 0.6 Based on a sample size of 4 blanket washes:

[1.5] • Print quality problems: image of the previous job was showing.a
• Poor performance.

WASH 6

Facility 11 3.5; 47% 152 1.0 ± 0.2 Based on a sample size of 11 blanket washes: 

[0.7 ± 0.2] • Did not readily absorb into rag due to thick consistency; createda
• Wash left oily residue that interfered with print quality.

delays.
• Fair performance overall; more effort required with heavy ink
coverage.

Facility 15 0.9 ± 0.2 Based on a sample size of 23 blanket washes: 

[1.5 ± 0.7] • Did not readily absorb into rag due to thick consistency; createda
• Cut ink well.

delays and effort necessary to clean was rated "high."
• Did not leave a residue on the blanket.  

WASH 9

Facility 10 0.77; 10% 230+ 3.1 ± 0.3 Based on a sample size of 4 blanket washes: 

[1.5] • Did not cut ink well, required excessive effort, and did not soaka
• Poor performance. 

into rag. 
• Discontinued use of Wash 9 after 4 washes. 

Facility 15 0.7 ± 0.1 Based on a sample size of 21 blanket washes: 

[1.5 ± 0.7] • Did not soak into the rag.a
• Poor performance.

• Required much more effort than the baseline.

WASH 10

Facility 3 0.16; 2% 230+ 1.0 ± 0.0 Based on a sample size of 4 blanket washes: 

[1.0] clean blanket.a
• Printer declined to test product due to level of effort required to

• Did not absorb well into rag.
• Did not cut ink well.

Facility 4 3.0 ± 0.0 Based on a sample size of 4 blanket washes: 

[3.0 ± 0.0] clean blanket.a
• Printer declined to test product due to level of effort required to

• Did not absorb well into rag.
• Did not cut ink well. 
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Laboratory Results Field Demonstration Results

Product/ VOC Content Flash- Avg Volume Performance Evaluation
Facility point Used(lbs/gal;

% by wt) ((F) (ounces)

WASH 11

Facility 1 4.3; 61% 150 2.5 ± 0.6 Based on a sample size of 26 blanket washes: 

[2.5 ± 0.0] • Poor performance for heavy ink coverage; extra time and efforta
• Good performance for light/medium coverage.

were needed.
• Left slight, oily residue on blanket, but it did not affect the print
quality. 

Facility 2 1.5 ± 1.5 Based on a sample size of 31 blanket washes: 

[1.2 ± 0.8] • Poor performance for heavy ink coverage; extra product, time
• Good/Fair performance for light/medium cover. 

and effort were required. 
• Left slight, oily residue on blanket, but it did not affect the print
quality.

WASH 12

Facility 12 1.3; 20% 125 5.4 ± 0.8 Based on a sample size of 16 blanket washes: 

[4.4 ± 1.6] • Had difficulty cutting paper residue. 
• Was considered equal to baseline wash in overall performance. 

• Wash was diluted 50% with water.

Facility 13 1.8 ± 0.4 Based on a sample size of 19 blanket washes: 

[2.1 ± 0.5] and standard washes.
• When not diluted with water, performance surpassed baseline

• Averaged over all dilution levels, required slightly less effort than
baseline wash.
• Overall fair performance rating across ink coverages and
dilutions.

WASH 14

Facility 6 0.97; 12% 230+ 1.3 ± 0.6 Based on a sample size of 15 blanket washes: 

[1.5]  • Extra effort was required to remove the oily residue that the
 • Good performance; cut ink well.

wash left on the blanket.

Facility 16 2.8 ± 0.5 Based on a sample size of 34 blanket washes: 

[2.0 ± 0.0]  • Black inks and heavy ink build up are especially difficult to clean.
 • Did not cut ink as well as the baseline wash.

 • Thick consistency of the wash made it difficult to soak into rag.
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Laboratory Results Field Demonstration Results

Product/ VOC Content Flash- Avg Volume Performance Evaluation
Facility point Used(lbs/gal;

% by wt) ((F) (ounces)

WASH 19

Facility 18 1.8; 22% 230+ 4.8 ± 3.0 Based on a sample size of 5 blanket washes: 

[1.5 ± 0.8] resulted in uneven application.a
• Thick consistency of wash made it difficult to soak into rag and

• Large quantities were required to cut ink.

Facility 19 2.2 ± 0.5 Based on a sample size of 8 blanket washes: 

[0.9 ± 0.2] • Cut demonstration short due to extra effort and time required to
• Thick consistency of wash was messy and difficult to use.

clean blanket.

WASH 20

Facility 11 2.7; 35% 170 1.4± 0.6 Based on a sample size of 17 blanket washes: 

[0.7± 0.2] washes.
• Performance considered fair, but worse than facility and baseline

• Left oily residue on blanket that required additional rotations to
remove.
• Hard to apply to rags due to thick consistency.

Facility 12 3.0 Based on a sample size of 1 blanket washes: 

[4.4± 1.6] opportunity to test product.
• Product induced nausea in press operators; Facility declined

WASH 21

Facility 6 3.5; 47% 115 2.0 ± 0.6 Based on a sample size of 6 blanket washes: 

[1.5] • Cut ink well, but oily residue was difficult to remove.
• Fair performance.

• Extra waste sheets required to get back up to color because of
residue.

Facility 17 1.6 ± 0.4 Based on a sample size of 25 blanket washes: 

[1.5 ± 0.4] • Oily residue caused print problems if it was not completely
• Fair performance.

removed.
• Wash did not absorb into rag easily.

WASH 22

Facility 12 Not 157 4.4 ± 0.6 Based on a sample size of 5 blanket washes: 
measurable; • Cut ink as well as baseline wash.
2.17% [4.4 ± 1.6] • Did not readily soak into rag, creating delays.b

• Fair performer overall.

Facility 13 3.4 ± 1.7 Based on a sample size of 17 blanket washes: 

[2.1 ± 0.5] • Left blanket slightly streaked and wet, extra drying time
• Difficult to apply to rag due to thick consistency.

necessary to prevent print quality problems.
• Cut ink as well as baseline wash, but required greater effort; a
fair performer. 
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Laboratory Results Field Demonstration Results

Product/ VOC Content Flash- Avg Volume Performance Evaluation
Facility point Used(lbs/gal;

% by wt) ((F) (ounces)

WASH 24

Facility 16 1.5; 19% 100 2.2 ± 0.6 Based on a sample size of 28 blanket washes: 

[2.0 ± 0.0] residue.
• Cut ink well, but some extra effort was required to wipe off oily

• Oily residue significantly increased the number of copies
required to return to print quality.

Facility 17 1.3 ± 0.6 Based on a sample size of 4 blanket washes: 

[1.5 ± 0.4] • Extra effort to wipe off oily residue.
• Cut ink well.

• Thick consistency of wash caused operator to curtail use.
• Citrus odor was very strong to operator.

WASH 26

Facility 5 1.3; 18% 230+ 0.5± 0.1 Based on a sample size of 14 blanket washes: 

[1.0] • Performed as well as both standard facility wash and baseline
• Good performance rating after every wash.

wash. 
• Slight oily residue caused print quality problems when wash was
used for roller clean-up. 

Facility 15 0.7± 0.1 Based on a sample size of 22 blanket washes: 

[1.5± 0.7] • Performed as well as standard facility wash and baseline wash. 
• Good performance rating after every wash.

WASH 29

Facility 7 2.1; 30% 230+ 1.0 ± 0.0 Based on a sample size of 3 blanket washes: 

[1.2 ± 0.0] • Extra effort was required to dry the blanket.
• Good performance; cut ink well.

Facility 8 0.8 ± 0.6 Based on a sample size of 36 blanket washes: 

[0.7 ± 0.0] • Did not cut paper dust or powder.
• Did not cut ink as well as baseline wash.

• More effort was required to remove slight oily film on blanket.

WASH 30

Facility 18 0.48; 7% 100 4.0 ± 0.0 Based on a sample size of 3 blanket washes: 

[1.5 ± 0.8] • Worked best with no dilution with water.
• Good performance; cut ink well.

Facility 19 0.7 ± 0.0 Based on a sample size of 8 blanket washes: 

[0.9 ± 0.2] • Required extra effort to dry oily film from blanket.
• Cut ink well.

• Thick consistency was difficult to use.
• Extra effort was required due to resistance to surface of the
blanket.
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Laboratory Results Field Demonstration Results

Product/ VOC Content Flash- Avg Volume Performance Evaluation
Facility point Used(lbs/gal;

% by wt) ((F) (ounces)

WASH 31

Facility 7 6.6; 99% 105 1.5 ± 0.6 Based on a sample size of 4 blanket washes: 

[1.2 ± 0.0] residue on blanket.a
• Cut the ink well; slightly more effort needed to remove oily

• Oily residue slightly increased the copies required to return to
print quality.
• Smell not as strong as facility's standard wash or baseline wash.

Facility 8 1.1 ± 1.5 Based on a sample size of 61 blanket washes: 

[0.7 ± 0.0] • Performed as well as standard wash.
• Good performance; cut ink well

• Slightly more effort was required due to resistance to surface of
the blanket.

WASH 32

Facility 1 6.5; 99% 220 2.5 ± 0.0 Based on a sample size of 4 blanket washes: 

[2.5 ± 0.0] • Required slightly higher effort to remove excess wash than with
• Good performance.

the standard wash.

Facility 5 0.7 ± 0.2 Based on a sample size of 12 blanket washes: 

[1.0] • Left slight, oily residue that was removed with dry rags and did
• Good performance. 

not affect print quality.

WASH 34

Facility 1 2.8; 39% 138 2.5 ± 0.0 Based on a sample size of 37 blanket washes: 

[2.5 ± 0.0] at this facility.
• Good performance; best of the 5 substitute washes demonstrated

• Cut the ink well with the same effort as with the standard wash for
light/medium ink coverage.
• Slightly more effort needed for heavy ink coverage, but
acceptable.

Facility 19 1.2 ± 0.4 Based on a sample size of 13 blanket washes: 

[0.9 ± 0.2] • Cut the ink well, but did not soak into rag and extra effort was
• Fair/Poor performance.

needed to remove the oily residue.

WASH 37

Facility 3 1.0; 14% 82 1.3 ± 0.6 Based on a sample size of 17 blanket washes: 

[1.0] • Performance rated as good and fair on light and medium
• Longer drying time than baseline and standard facility washes.

coverages, respectively.
• Press operators had no problems with wash.

Facility 4 2.2 ± 0.8 Based on a sample size of 6 blanket washes: 

[3.0 ± 0.0] tackiness.
• Worked well initially, but caused paper breakup due to blanket

• Use of wash discontinued.
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Laboratory Results Field Demonstration Results

Product/ VOC Content Flash- Avg Volume Performance Evaluation
Facility point Used(lbs/gal;

% by wt) ((F) (ounces)

WASH 38

Facility 2 4.9; 65% 230+ 2.2 ± 0.6 Based on a sample size of 9 blanket washes: 

[1.2 ± 0.8] • Use of wash discontinued after 1.5 days due to poor performancea
• Oily residue caused print quality problems.

and print quality problems.

Facility 4 3.7 ± 1.3 Based on a sample size of 6 blanket washes: 

[3.0 ± 0.0] problems from oily residue.
• Use of wash discontinued after 6 trials due to print quality

• Wash cut ink satisfactorily.

WASH 39

Facility 5 2.9; 37% 155 0.7 ± 0.3 Based on a sample size of 32 blanket washes: 

[1.0] • Did not dry as quickly as baseline wash and left an oily residue
• Good overall performance; cut ink well. 

on the blanket.
• Product did not work on rollers.

Facility 8 1.0 ± 0.0 Based on a sample size of 5 blanket washes: 

[0.7 ± 0.0] clean blankets.
• Did not cut ink well and therefore required extra time and effort to

• Difficult to get wash to soak into rag.
• Left oily residue on blanket.

WASH 40

Facility 1 3.8; 52% 155 2.5 ± 0.0 Based on a sample size of 6 blanket washes: 

[2.5 ± 0.0] • When diluted with water, left residue. No residue problem at full
• Good performance.

strength. 

Facility 10 0.9 ± 0.2 Based on a sample size of 20 blanket washes: 

[1.5 ± 0.0] • Required slightly more effort when coverage was heavy.
• Good performance; cut ink well.

 Bracketed values ([]) are the results using the baseline wash (VM&P Naphtha) to clean the same blanket as was useda

in the demo at this facility.
 VOC content not measurable; % by weight VOC content was reported by manufacturer.b
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Composition:
Fatty acid derivatives
Alkoxylated alcohols

VOC Content: 30%; 2.3 lbs/gal
Flashpoint:  230+(F
pH:  7.8 (fluctuates wildly)

Blanket Wash 1

)DFLOLW\��

)DFLOLW\� �� XVHG� :DVK� �� IRU� RQH� ZHHN� RQ� D� WZR�XQLW�� ���� [� ���� SUHVV�� � 'XULQJ� WKH
GHPRQVWUDWLRQ�ZHHN��WKH�IDFLOLW\�XVHG�FRQYHQWLRQDO�LQNV�WR�SULQW�OHWWHUKHDG�DQG�EURFKXUHV���7KH
VWDQGDUG�EODQNHW�ZDVK�DW�)DFLOLW\���FRQWDLQV�DOLSKDWLF�K\GURFDUERQV��DURPDWLF�K\GURFDUERQV��DQG
DOFRKRO��DFFRUGLQJ� WR� WKH�06'6�� �)DFLOLW\���KDG�UHFHQWO\� WULHG�D�VDPSOH�RI�DQRWKHU�VXEVWLWXWH
EODQNHW�ZDVK��EXW�IRXQG�LW�WR�EH�WRR�RLO\��WKH\�KDG�GLIILFXOW\�UHPRYLQJ�WKH�UHVLGXH�IURP�WKH�EODQNHW�
,Q�WKHLU�W\SLFDO�FOHDQLQJ�SURFHGXUH��WKH�SUHVV�RSHUDWRU�SRXUV�WKH�ZDVK�RQWR�D�UHXVDEOH�VKRS�WRZHO
IURP�D�VTXLUW�ERWWOH��DQG�ZLSHV�WKH�LQN�RII�WKH�EODQNHW���%RWK�WKH�EDVHOLQH�ZDVK�DQG�WKH�IDFLOLW\
V
VWDQGDUG�SURGXFW�HYDSRUDWHG�TXLFNO\�DQG�WKHUH�ZDV�QR�QHHG�WR�UHPRYH�H[FHVV�ZDVK�

)RU�OLJKW�RU�PHGLXP�LQN�FRYHUDJH��WKH�SUHVV�RSHUDWRU�HYDOXDWHG�WKH�SHUIRUPDQFH�RI�:DVK
��DV��IDLU���LW�UHPRYHG�WKH�LQN�ZHOO��EXW�OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW���7R�UHPRYH�WKLV�UHVLGXH�
WKH�SUHVV�RSHUDWRU�KDG�UHPRYH�WKH�H[FHVV�ZDVK�IURP�WKH�EODQNHW�ZLWK�D�GU\�VKRS�WRZHO���7KH�SUHVV
RSHUDWRU�IHOW�WKH�H[WUD�HIIRUW�RI�WKH�GU\LQJ�VWHS�UHTXLUHG�IRU�:DVK���ZDV�PLQLPDO��DQG�LI�WKDW�ZHUH
WKH�RQO\�GLVDGYDQWDJH�WR�:DVK����KH�ZRXOG�KDYH�FRQVLGHUHG�XVLQJ�WKH�SURGXFW�UHJXODUO\���+RZHYHU�
LQ�WKH�FDVH�RI�KHDY\�LQN�FRYHUDJH��SHUIRUPDQFH�ZDV�FRQVLGHUHG��SRRU���:DVK���GLG�QRW�FXW�WKH�LQN
ZHOO�� HYHQ�ZKHQ� WKH�SURGXFW�ZDV�DSSOLHG� WZLFH�� � 7KH�SUHVV� RSHUDWRU� IHOW� WKH� HIIRUW�� WLPH�� DQG
SURGXFW�QHHGHG�WR�FOHDQ�D�EODQNHW�ZLWK�KHDY\�LQN�FRYHUDJH�ZHUH�H[FHVVLYH���

)DFLOLW\��

)DFLOLW\���SULQWV�FUHGLW�FDUGV�DQG�LGHQWLILFDWLRQ�FDUGV�RQ�SODVWLF�VKHHWV�XVLQJ�FRQYHQWLRQDO
LQNV���:DVK���ZDV�XVHG�RQ�D�VLQJOH�XQLW������[�����SUHVV���&XUUHQWO\��WKLV�IDFLOLW\�FOHDQV�WKHLU
EODQNHWV�XVLQJ�D�ZDVK�ZKLFK��DFFRUGLQJ�WR�WKH�06'6��FRQVLVWV�RI�DOLSKDWLF�SHWUROHXP�GLVWLOODWHV�
DURPDWLF�SHWUROHXP�GLVWLOODWHV��������WULPHWK\OEHQ]HQH��QRQ\OSKHQR[\SRO\��HWK\OHQHR[\��HWKDQRO�
GLLVRQRQ\O�SKWKDODWH�������GL�WHUW�EXW\O�S�FUHVRO���(DFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ�IRXU�WLPHV
GXULQJ�FOHDQLQJ��WKUHH�WLPHV�WR�UHPRYH�WKH�LQN�ZLWK�UHXVDEOH�VKRS�WRZHOV�VRDNHG�ZLWK�EODQNHW
ZDVK��DQG�RQFH�ZLWK�D� VKRS� WRZHO� VRDNHG�ZLWK�D�PRUH� YRODWLOH� FOHDQHU� WR� WKRURXJKO\�GU\� WKH
EODQNHW���%ODQNHW�ZDVK�LV�DSSOLHG�WR�WKH�VKRS�WRZHO�XVLQJ�D�VTXLUW�ERWWOH�DQG�WKH�ODVW�VKRS�WRZHO
IURP�WKH�SUHYLRXV�ZDVK�LV�XVHG�DV�WKH�ILUVW�VKRS�WRZHO�RQ�WKH�QH[W�ZDVK���7KH�VDPH�VKRS�WRZHOV
DUH�XVHG�XQWLO�WKHUH�LV�WRR�PXFK�LQN�EXLOG�XS�RQ�WKH�VKRS�WRZHO�WR�HIIHFWLYHO\�UHPRYH�LQN���7KH
DSSOLFDWLRQ�SURFHGXUH�ZDV�PRGLILHG�VOLJKWO\�IRU�ERWK�WKH�EDVHOLQH�ZDVK�DQG�WKH�VXEVWLWXWH�ZDVK
GXULQJ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ��D�GU\�VKRS�WRZHO�ZDV�XVHG�WR�GU\�WKH�EODQNHW�UDWKHU�WKDQ
D�GU\LQJ�VROXWLRQ��

7KLV�IDFLOLW\�GLG�QRW�XVH�:DVK���IRU�WKH�IXOO�ZHHN�ORQJ�GHPRQVWUDWLRQ�SHULRG���:KLOH�RQ�VLWH�
WKH�REVHUYHU�UHFRUGHG�WKH�GDWD�IRU�IRXU�EODQNHW�ZDVKHV��'XULQJ�WKLV�WLPH��WKH�SHUIRUPDQFH�RI�:DVK
��ZDV�FDWHJRUL]HG�DV��JRRG��E\�WKH�RSHUDWRU��WKH�SURGXFW�FXW�WKH�LQN�ZHOO�DQG�WKH�EODQNHW�DSSHDUHG
WR�EH�FOHDQ���&RPSDUHG�WR�WKH�EDVHOLQH�SURGXFW��VOLJKWO\�PRUH�HIIRUW�DQG�WLPH�ZHUH�UHTXLUHG�IRU
:DVK����DQ�DYHUDJH�RI���URWDWLRQV�RU����VHFRQGV��WKDQ�IRU�WKH�EDVHOLQH�ZDVK����URWDWLRQV�RU���
VHFRQGV��� �7KH�RSHUDWRU�IRXQG�WKH�EDVHOLQH�SURGXFW�ZRUNHG�YHU\�ZHOO�� LW�FXW�WKH�LQN�DQG�GULHG
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TXLFNO\�DIWHU�ZLSLQJ�WKH�EODQNHW�ZLWK�RQH�GU\�ZLSH��ZKHUHDV�WKH�VXEVWLWXWH�ZDVK�UHTXLUHG�DW�OHDVW
WZR�GU\LQJ�URWDWLRQV�WR�IXOO\�UHPRYH�H[FHVV�ZDVK�IURP�WKH�EODQNHW�ZLWK�D�GU\�VKRS�WRZHO���

$IWHU� WKH� REVHUYHU
V� YLVLW�� WKH� SUHVV� RSHUDWRU� FRQWLQXHG� WR� XVH�:DVK� ��� � +H� UHFRUGHG
LQIRUPDWLRQ�RQ�IRXU�PRUH�ZDVKHV��UDWLQJ�WKH�SHUIRUPDQFH�DV��JRRG����)RU�DOO�RI�WKHVH�ZDVKHV��LQN
FRYHUDJH�ZDV�PHGLXP���+H�IRXQG�WKH�SURGXFW�KDG�QR�RGRU��ZKLFK�KH�SUHIHUUHG�WR�WKH�XQSOHDVDQW
RGRU�RI�WKLV�IDFLOLW\
V�VWDQGDUG�SURGXFW���+RZHYHU��DIWHU�IRXU�EODQNHW�FOHDQLQJV��WKH�SUHVV�RSHUDWRU
QRWLFHG�SUREOHPV�ZLWK�WKH�VXEVHTXHQW�SULQW�MRE���+H�IRXQG�WKDW�WKH�EODQNHW�GLG�QRW�WDNH�WKH�LQN
ZHOO�DQG�WKDW�WKH�LPDJH�RI�WKH�SUHYLRXV�MRE�ZDV�VKRZLQJ�XS�RQ�WKH�QH[W�MRE�SULQWHG���7KH�SUHVV
RSHUDWRU�IHOW�WKHVH�SUREOHPV�ZLWK�SULQW�TXDOLW\�ZHUH�DVVRFLDWHG�ZLWK�:DVK���DQG�KH�GLVFRQWLQXHG
XVLQJ�WKH�SURGXFW�� �$IWHU�VZLWFKLQJ�EDFN�WR�KLV�VWDQGDUG�ZDVK��KH�GLG�QRW�H[SHULHQFH� IXUWKHU
SUREOHPV�ZLWK�SULQW�TXDOLW\��

8SRQ� LQWHUYLHZLQJ�WKH�SUHVV�RSHUDWRU�DW� WKH�HQG�RI� WKH�GHPRQVWUDWLRQ��KH� IHOW� WKDW� WKH
SURGXFW
V� RYHUDOO� SHUIRUPDQFH�ZDV� �SRRU��� � 7KLV� LV�QRW� UHIOHFWHG� LQ� WKH�GDWD� VLQFH� WKH�SULQWHU
GLVFRQWLQXHG�XVLQJ�WKH�SURGXFW�EHIRUH�KH�QRWLFHG�WKH�SULQW�TXDOLW\�SUREOHPV��
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Summary of Performance Demonstrations for Blanket Wash 1

Laboratory Testing Results

Product
VOC Content

(lbs/gal;
% by wt)

pH Flashpoint
((F)

Vapor Pressure
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 1 2.3; 30% 7.8 (fluctuated during test) 230+ 0.1 @ 80(F 1.5 3 4 6

Baseline Wash 6.2; 100% 6.6 50 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High)

Performance Evaluation  
Light

Coverage
Medium

Coverage
Heavy

Coverage
Light

Coverage
Medium

Coverage
Heavy

Coverage

WASH 1 at
Facility 3

1.1 ± 0.2
(n=10)a

2.0 ± 0.0 2.2 ± 0.5 2.5 ± 0.7 Medium Medium High Based on a sample size of 10 blanket washes:
• Good performance for light or medium ink coverage.
• Poor performance for heavy ink coverage; the extra
time and effort needed were unacceptable.
• Left a slight residue that was removed with a dry shop
towel.

Baseline Wash
at Facility 3

1.0
(n=1)

NA 1 NA NA Medium NA • Good performance. 
• It dried quickly and removing excess wash with a dry
shop towel was not required.

WASH 1 at
Facility 6

1.5 ± 0.6
(n=4)

NA 4.0 ± 0.0 NA NA Medium NA Based on a sample size of 4 blanket washes:
• Poor performance.
• Print quality problems: image of the previous job was
showing.

Baseline Wash
at Facility 6

1.5
(n=1)

NA 2 NA NA Low NA • Good performance
• Cut the ink well without extra effort.

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes on which this data is based, as recorded by the printer.a

  Time required to clean the blanket measured by the number of blanket rotations:  Avg. time per rotation = 18.8 sec. at Facility 3 and 13.8 sec. at Facility 6b

(based on time recorded by the observer)
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Composition: 
Fatty acid derivatives
Hydrocarbons, petroleum distillates
Solvent naphtha (petroleum), heavy aromatic
Alkyl benzene sulfonates

VOC Content:  47%; 3.5 lbs/gal
Flashpoint:  152(F
pH:  5.5

Blanket Wash 6 

)DFLOLW\���

:DVK���ZDV�WHVWHG�RQ�D���XQLW������[�����SUHVV�DW�)DFLOLW\������'XULQJ�WKH�SHUIRUPDQFH
GHPRQVWUDWLRQ��FRQYHQWLRQDO�DQG�YHJHWDEOH�EDVHG�LQNV�ZHUH�XVHG�WR�SURGXFH�FRPPHUFLDO�SURGXFWV
VXFK�DV�EURFKXUHV��SXEOLFDWLRQV��DQG�PDLOLQJV���)DFLOLW\����KDG�WULHG�XVLQJ�DOWHUQDWLYH�EODQNHW
ZDVKHV� IRU�ZRUNHU�KHDOWK�DQG�VDIHW\�RU�HQYLURQPHQWDO� UHDVRQV�RQ� IRXU�RFFDVLRQV�SULRU� WR� WKH
SHUIRUPDQFH�GHPRQVWUDWLRQ�� EXW�XVH� RI� DOO� IRXU�SURGXFWV�KDG�EHHQ�GLVFRQWLQXHG�GXH� WR� RGRU
SUREOHPV���&XUUHQWO\��)DFLOLW\����XVHV�D�EODQNHW�ZDVK�ZKLFK��DFFRUGLQJ�WR�WKH�06'6��FRQVLVWV�RI
SHWUROHXP�QDSKWKD��GLSURS\OHQH�JO\FRO�PHWK\O�HWKHU��DQG��������QHQWKDGLHQH��1RUPDO�EODQNHW�ZDVK
SURFHGXUH�FRQVLVWV�RI�WKUHH�ZLSHV�ZLWK�D�UHXVDEOH�VKRS�WRZHO�VDWXUDWHG�ZLWK�EODQNHW�ZDVK��IROORZHG
E\�D�VLQJOH�ZLSH�ZLWK�D�FOHDQ�GU\�VKRS�WRZHO�WR�UHPRYH�H[FHVV�ZDVK�DQG�GU\�WKH�EODQNHW���7KH
EODQNHW�ZDVK�LV�DSSOLHG�WR�WKH�VKRS�WRZHO�ZLWK�D�VTXLUW�ERWWOH���,I�SRVVLEOH��WKH�VKRS�WRZHOV�ZHUH
XVHG�WR�FOHDQ�PRUH�WKDQ�RQH�EODQNHW���7KLV�VWDQGDUG�DSSOLFDWLRQ�PHWKRG�ZDV�DOVR�XVHG�IRU�WKH
SHUIRUPDQFH�GHPRQVWUDWLRQ���

2Q�DYHUDJH��:DVK���DQG�WKH�EDVHOLQH�ZDVK�UHFHLYHG�SHUIRUPDQFH�UDWLQJV�RI�IDLU�RQ�WKH�JRRG�
IDLU�SRRU�VFDOH�DFURVV�DOO�LQN�FRYHUDJHV���7KH�EDVHOLQH�ZDVK�ZDV�XVHG�RQ�OLJKW�DQG�PHGLXP�LQN
FRYHUDJHV��ZKHUHDV�:DVK���SHUIRUPDQFH�ZDV�GHPRQVWUDWHG�DW�DOO�OHYHOV�RI�LQN�FRYHUDJH����:DVK��
FXW�WKH�LQN�DV�ZHOO�DV�WKH�EDVHOLQH�ZDVK�DQG�UHTXLUHG�VOLJKWO\�OHVV�WLPH��DV�PHDVXUHG�E\�EODQNHW
URWDWLRQV��WR�FRPSOHWH�WKH�EODQNHW�ZDVK�SURFHGXUHV���7KH�HIIRUW�UHTXLUHG�WR�UHPRYH�LQN�LQFUHDVHG
IRU�:DVK���IURP�D�PHGLXP�WR�KLJK�OHYHO�RQ�KHDY\�FRYHUDJH�MREV��KRZHYHU��ZKLOH�WKH�HIIRUW�UHTXLUHG
WR�ZDVK�WKH�EODQNHW�ZDV�D�PHGLXP�OHYHO�IRU�WKH�EDVHOLQH�ZDVK�RQ�OLJKW�DQG�PHGLXP�LQN�FRYHUDJHV�
3UHVV�RSHUDWRUV�FRPPHQWHG�WKDW�:DVK���KDG�DQ�HVSHFLDOO\�GLIILFXOW�WLPH�FXWWLQJ�EODFN�LQNV���

$FFRUGLQJ�WR�SUHVV�RSHUDWRUV��:DVK���GLG�QRW�VRDN�LQWR�WKH�ZLSH�DV�ZHOO�DV�WKH�EDVHOLQH�RU
VWDQGDUG� IDFLOLW\� ZDVKHV�� FDXVLQJ� VRPH� GHOD\V� LQ� WKH� EODQNHW� ZDVK�XS� SURFHGXUH�� DV� SUHVV
RSHUDWRUV�ZDLWHG�IRU�WKH�ZDVK�WR�VORZO\�DEVRUE�LQWR�WKH�VKRS�WRZHO�PDWHULDO���3UHVV�RSHUDWRUV�DOVR
QRWLFHG�D�VOLJKW�RLO\�ILOP�UHPDLQLQJ�RQ�WKH�EODQNHW�IURP�:DVK����HYHQ�DIWHU�WKH�GU\�ZLSH�VWHS���7KH
RLO\�UHVLGXH�FDXVHG�SUREOHPV�ZLWK�SULQW�TXDOLW\��VXEVHTXHQW�SULQW�MREV�UHTXLUHG�D�JUHDWHU�QXPEHU
RI�FRSLHV�WKDQ�XVXDO�WR�UHDFK�DFFHSWDEOH�SULQW�TXDOLW\���:DVK���RGRU�ZDV�FRQVLGHUHG�VOLJKWO\�VWURQJ
E\�SUHVV�RSHUDWRUV���

)DFLOLW\���

)DFLOLW\����XVHG�:DVK���RQ�D�EUDQG�QHZ����XQLW������[�����SUHVV� WR�SULQW�FRPPHUFLDO
SULQWLQJ�SURGXFWV�VXFK�DV�EURFKXUHV�ZLWK�FRQYHQWLRQDO�LQNV���)DFLOLW\����KDG�H[SHULPHQWHG�ZLWK
DQ�DOWHUQDWLYH�EODQNHW�ZDVK� IRU�HQYLURQPHQWDO��ZRUNHU�KHDOWK�DQG�VDIHW\� UHDVRQV�SULRU� WR� WKH
SHUIRUPDQFH�GHPRQVWUDWLRQ��EXW�KDG�QRW�DGRSWHG�WKH�ZDVK�GXH�WR�LWV��IHURFLRXV��RGRU���6WDQGDUG
IDFLOLW\�EODQNHW�ZDVK�ZDV�D�SHWUROHXP�QDSKWKD�EDVHG�SURGXFW��DFFRUGLQJ�WR�WKH�06'6���6WDQGDUG
EODQNHW�ZDVKLQJ�SURFHGXUH�FRQVLVWHG�RI�D�WZR�ZLSH�SURFHVV��RQH�UHXVDEOH�FORWK�VKRS�WRZHO�LV�XVHG
WR�DSSO\�WKH�EODQNHW�ZDVK�WR�WKH�EODQNHW�DQG�UHPRYH�WKH�LQN��DQG�DQRWKHU�FOHDQ�DQG�GU\�UHXVDEOH
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FORWK�VKRS�WRZHO�LV�XVHG�WR�UHPRYH�WKH�H[FHVV�ZDVK�DQG�GU\�WKH�EODQNHW���7KH�EODQNHW�ZDVK�LV
DSSOLHG�WR�WKH�UHXVDEOH�VKRS�WRZHO�ZLWK�D�VTXLUW�ERWWOH��D�VPDOO��DSSUR[LPDWHO\�RQH�RXQFH��DQG
UHODWLYHO\� FRQVLVWHQW� TXDQWLW\� RI� EODQNHW� ZDVK� LV� DSSOLHG� IRU� HDFK� FOHDQLQJ�� � 7KLV� VWDQGDUG
DSSOLFDWLRQ�SURFHVV�ZDV�XVHG�WKURXJKRXW�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�

7KH�SUHVV�RSHUDWRU�ZKR�FRQGXFWHG�WKH�ZHHN�ORQJ�GHPRQVWUDWLRQ�IHOW�WKDW�:DVK���SHUIRUPHG
ZRUVH�WKDQ�ERWK�WKH�EDVHOLQH�ZDVK�DQG�WKH�IDFLOLW\�VWDQGDUG�ZDVK��7KH�EDVHOLQH�ZDVK�UHFHLYHG�D
JRRG�SHUIRUPDQFH�UDWLQJ��ZKHUHDV�:DVK���UHFHLYHG�D�SRRU�UDWLQJ�RQ�WKH�JRRG�IDLU�SRRU�VFDOH���7KH
SUHVV�RSHUDWRU
V�PDMRU�FRPSODLQW�ZDV�WKDW�WKH�WKLFN�FRQVLVWHQF\�RI�:DVK���FDXVHG�GHOD\V�GXULQJ
WKH�ZDVK�DSSOLFDWLRQ�SURFHVV��WKH�YLVFRXV�VXEVWLWXWH�ZDVK�UHTXLUHG�WLPH�WR�VORZO\�VRDN�LQWR�WKH
VKRS�WRZHO�PDWHULDO�EHIRUH�EODQNHW�ZDVKLQJ�FRXOG�EHJLQ���7KH�SUHVV�RSHUDWRU�H[SHULPHQWHG�ZLWK
UHGXFLQJ�WKH�TXDQWLW\�RI�EODQNHW�ZDVK�LQ�RUGHU�WR�PLQLPL]H�GHOD\V��EXW�WKH�UHGXFHG�YROXPH�ZDV
LQVXIILFLHQW�WR�ILQLVK�D�EODQNHW�LQ�RQH�ZDVK�DSSOLFDWLRQ���7KH�DSSOLFDWLRQ�VKRS�WRZHOV�ZHUH�LGHQWLFDO
LQ�PDWHULDO�DQG�VL]H�WR�RWKHU�UHXVDEOH�ODXQGHUHG�VKRS�WRZHOV�REVHUYHG�DW�RWKHU�IDFLOLWLHV���7KH
YLVFRVLW\�SUREOHP�ZDV�WKH�RQO\�FRPSODLQW�DERXW�WKH�VXEVWLWXWH�ZDVK��KRZHYHU��DV�LW�SHUIRUPHG�ZHOO
LQ�DOO�RWKHU�DUHDV���$FFRUGLQJ�WR�WKH�SUHVV�RSHUDWRU��:DVK���FXW�WKH�LQN�ZHOO��GLG�QRW�OHDYH�D�UHVLGXH
RQ�WKH�EODQNHW��DQG�GLG�QRW�UHTXLUH�D�JUHDWHU�RYHUDOO�HIIRUW�WR�FOHDQ�WKH�EODQNHW�WKDQ�WKH�EDVHOLQH
ZDVK���7KH�TXDQWLW\�RI�:DVK���XVHG�WR�FOHDQ�D�EODQNHW�ZDV�DOVR�OHVV�WKDQ�WKDW�RI�WKH�EDVHOLQH
ZDVK���,Q�WKH�RSLQLRQ�RI�WKH�SUHVV�RSHUDWRU��WKH�HIIRUW�UHTXLUHG�WR�DSSO\�WKH�VXEVWLWXWH�ZDVK�WR�WKH
VKRS�WRZHO�RXWZHLJKHG�WKHVH�FRQVLGHUDWLRQV��KRZHYHU���:DVK���ZDV�FDWHJRUL]HG�DV�UHTXLULQJ�D�KLJK
OHYHO� RI� HIIRUW�� � ,Q� FRPSDULVRQ�� WKH� EDVHOLQH� ZDVK� UHTXLUHG� ORZ� HIIRUW� DFFRUGLQJ� WR� WKH� SUHVV
RSHUDWRU���
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Summary of Performance Demonstrations for Blanket Wash 6

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure 
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 6 3.5; 47% 152 5.5 0.2 @ 68(F 0.7 1.5 8 6

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 6 at
Facility 11

1.0 ± 0.2
(n=11)a

2.5 ± 0.8 2.5 ± 0.6 3.0 ± 0.0 Medium Medium High Based on a sample size of 11 blanket washes: 
• Left oily residue that interfered with print quality.
• Did not readily absorb into shop towel due to thick
consistency.
• Fair performance overall; more effort required with
heavy ink coverage.

Baseline Wash
at Facility 11

0.7 ± 0.2
(n=4)

3.7 ± 0.6 3.0 ± 0.0 NA Medium Medium NA • Received good performance rating. 
• Did not perform as well as facility standard wash.

WASH 6 at
 Facility 15

0.9 ± 0.2
(n=23)

2.7 ± 0.5 3.6 ± 0.5 3.9 ± 0.4 High High High Based on a sample size of 23 blanket washes:
•Cut ink well.
• Did not readily absorb into shop towel due to thick
consistency; created delays and effort necessary to
clean was rated "high."
• Did not leave a residue on the blanket.  

Baseline Wash
at Facility 15

1.5 ± 0.7
(n=2)

2.0 ± 0.0 NA NA Low NA NA • Cut ink well, with low effort. 
• Slight odor.

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes on which this data is based, as recorded by the printer.a
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Composition: 
Fatty acid derivatives
Water
Ethoxylated nonylphenol

VOC Content:  10%; 0.77 lbs/gal
Flashpoint:  230+(F
pH:  4.6

Blanket Wash 9 

)DFLOLW\���

$W�)DFLOLW\�����SHUIRUPDQFH�GHPRQVWUDWLRQV�ZHUH�FRQGXFWHG�RQ�D�VL[�XQLW������[�����SUHVV
XVLQJ�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�SULPDULO\�SULQWV�FRPPHUFLDO�SURGXFWV��VXFK�DV�EURFKXUHV�
FDUGV��DQG�SRVWHUV���&XUUHQWO\��)DFLOLW\����XVHV�D�QDSKWKD�EOHQG�DV�WKHLU�VWDQGDUG�ZDVK���7KH\
KDYH�WULHG�D�IHZ�DOWHUQDWLYH�ZDVKHV��EXW�IRXQG�WKDW�WKH\�HLWKHU�GLG�QRW�ZRUN�DV�ZHOO��RU�WKDW�WKH\
FRVW�PRUH�WKDQ�WZLFH�DV�PXFK�DV�WKHLU�VWDQGDUG�EODQNHW�ZDVK���7\SLFDOO\��WKH�IDFLOLW\�FOHDQV�WKH
EODQNHW�DV�IROORZV��ZLSH�WKH�EODQNHW�ZLWK�D�ZHW�VSRQJH�WR�UHPRYH�EXLOW�XS�SDSHU�DQG�SDUWLFOHV
�����URWDWLRQV���SRXU�EODQNHW�ZDVK�RQWR�D�UHXVDEOH�VKRS�WRZHO�IURP�D�VTXHH]H�ERWWOH��ZLSH�EODQNHW
ZLWK�SURGXFW� ��� URWDWLRQV���ZLSH�RII� H[FHVV�ZLWK�D�FOHDQ��GU\�VKRS� WRZHO� ����� URWDWLRQV��� � �7KH
EDVHOLQH�SURGXFW�DQG�:DVK���ZHUH�DSSOLHG�XVLQJ�WKH�VDPH�SURFHGXUH���

:KHQ�XVLQJ�:DVK����WKH�RSHUDWRU�UDWHG�WKH�SHUIRUPDQFH�DV��SRRU����$IWHU�WKH�ILUVW�IRXU
EODQNHW�ZDVKHV��WKH�SUHVV�RSHUDWRU�GLVFRQWLQXHG�XVH�RI�WKH�SURGXFW���&RPSDUHG�WR�WKH�EDVHOLQH
ZDVK��ZKLFK�FXW�WKH�LQN�ZHOO��WKH�VXEVWLWXWH�ZDVK�UHTXLUHG�H[FHVVLYH�HIIRUW�DQG�WLPH��XS�WR���
URWDWLRQV�RU���PLQXWHV��FRPSDUHG�WR���URWDWLRQV�RU������PLQXWHV�ZLWK�WKH�EDVHOLQH�ZDVK���DQG�VWLOO
GLG�QRW�FXW�WKH�LQN���$OWKRXJK�QRQH�RI�WKH�IRXU�EODQNHWV�ZDVKHG�KDG�KHDY\�LQN�FRYHUDJH��:DVK��
VWLOO�ZDV�QRW�DEOH�WR�UHPRYH�WKH�LQN�WR�WKH�VDWLVIDFWLRQ�RI�WKH�SUHVV�RSHUDWRU���%HIRUH�FRQWLQXLQJ�WKH
SULQW�MRE��WKH�RSHUDWRU�FOHDQHG�DOO�WKH�EODQNHWV�DJDLQ�ZLWK�KLV�VWDQGDUG�ZDVK���$GGLWLRQDOO\��WKH
WKLFN��FUHDP\�FRQVLVWHQF\�RI�WKH�ZDVK�GLG�QRW�DOORZ�LW�WR�VRDN�LQWR�WKH�VKRS�WRZHO��WKLV�PDGH�IRU
D�PHVV\�DSSOLFDWLRQ�DV�WKH�ZDVK�GULSSHG�IURP�WKH�EODQNHW�RQWR�WKH�IORRU�DQG�RQWR�RWKHU�SDUWV�RI
WKH�SUHVV�GXULQJ�WKH�EODQNHW�ZDVKLQJ�SURFHGXUH���$IWHU�WKH�IRXU�EODQNHW�ZDVKHV��WKH�RSHUDWRU
YDULHG�WKH�DSSOLFDWLRQ�SURFHGXUH�VRPHZKDW�LQ�DQ�HIIRUW�WR�LPSURYH�SHUIRUPDQFH���7R�WU\�WR�JHW�WKH
ZDVK�WR�VRDN�LQWR�WKH�VKRS�WRZHO��WKH�RSHUDWRU�WULHG�XVLQJ�D�VKRS�WRZHO�GDPSHQHG�ZLWK�ZDWHU
LQVWHDG�RI�D�GU\�RQH�WR�DSSO\�WKH�ZDVK���7KLV�GLG�QRW�LPSURYH�WKH�DEVRUSWLRQ�RI�:DVK���LQWR�WKH
VKRS� WRZHO� RU� WKH� SHUIRUPDQFH� LQ� FOHDQLQJ� WKH� EODQNHW�� � %HFDXVH� WKLV� IDFLOLW\� UH�ZDVKHG� WKH
EODQNHWV�ZLWK�WKHLU�VWDQGDUG�SURGXFW�EHIRUH�VWDUWLQJ�WKH�QH[W�SULQW�MRE��LW�LV�XQFOHDU�DV�WR�ZKHWKHU
WKLV�EODQNHW�ZDVK�ZRXOG�KDYH�DQ�DIIHFW�RQ�IXWXUH�SULQW�TXDOLW\�RU�QRW�

)DFLOLW\���

)DFLOLW\� ��� SULQWV� FRPPHUFLDO� SURGXFWV� �EURFKXUHV��� GLUHFW�PDLO� SURGXFWV�� DQG� RWKHU
SXEOLFDWLRQV��3HUIRUPDQFH�GHPRQVWUDWLRQV�DW�WKLV�IDFLOLW\�ZHUH�FRQGXFWHG�RQ�D�WZR�XQLW�����[����
SUHVV�XVLQJ�FRQYHQWLRQDO�LQNV���7KH�VWDQGDUG�ZDVK�FRQWDLQV�DURPDWLF�K\GURFDUERQV��SRO\JO\FRO
HWKHU��DQG�DOLSKDWLF�K\GURFDUERQV��DFFRUGLQJ�WR�WKH�06'6��7KH�SUHVV�RSHUDWRU�QRWHG�WKDW�ZKLOH�WKH
VWDQGDUG�ZDVK�FXWV�WKH�LQN�ZHOO��LW�GRHV�KDYH�VRPHZKDW�RI�DQ�RGRU���,Q�WKH�SDVW��)DFLOLW\����WULHG
DQ�DOWHUQDWLYH�EODQNHW�ZDVK��EXW�LW�GLG�QRW�ZRUN�ZHOO�DQG�LW�KDG�D�YHU\�RIIHQVLYH�RGRU���5HFHQWO\�
WKLV�IDFLOLW\�LQVWDOOHG�D�QHZ�SUHVV�ZLWK�DQ�DXWRPDWLF�EODQNHW�ZDVKHU���,Q�WKHLU�VWDQGDUG�EODQNHW
ZDVKLQJ�SURFHGXUH��WKH�SUHVV�RSHUDWRU�DW�WKLV�IDFLOLW\�SRXUV�WKH�EODQNHW�ZDVK�RQ�WR�D�UHXVDEOH�VKRS
WRZHO��ZLSHV�WKH�LQN�RII�WKH�EODQNHW�LQ�RQH�URWDWLRQ��WKHQ�XVHV�D�GU\�VKRS�WRZHO�IRU�RQH�URWDWLRQ�WR
UHPRYH�WKH�H[FHVV�ZDVK���7KLV�SURFHGXUH�ZDV�XVHG�IRU�ERWK�WKH�EDVHOLQH�DQG�WKH�VXEVWLWXWH�ZDVK�
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2YHU�WKH�FRXUVH�RI�WKH�ZHHN��)DFLOLW\����ZDVKHG����EODQNHWV�ZLWK�WKH�:DVK�����:KLOH�WKH
EDVHOLQH� ZDVK� SHUIRUPDQFH� ZDV� �JRRG�� DQG� FXW� WKH� LQN� ZHOO� ZLWK�PLQLPDO� HIIRUW�� WKH� RYHUDOO
SHUIRUPDQFH�RI�:DVK����ZDV�FRQVLVWHQWO\�UDWHG�DV��SRRU��DW�DOO�OHYHOV�RI�LQN�FRYHUDJH���7KH�SUHVV
RSHUDWRU�QRWHG�VHYHUDO�UHDVRQV�IRU�WKH�SRRU�SHUIRUPDQFH��WKH�WKLFNQHVV�RI�WKH�ZDVK�SUHYHQWHG�LW
IURP�VRDNLQJ�LQWR�WKH�VKRS�WRZHO�WKRURXJKO\��ZKHQ�DSSOLHG�WR�WKH�EODQNHW��:DVK���GLG�QRW�FXW�WKH
LQN�ZHOO��LW�UHTXLUHG�H[FHVVLYH�HIIRUW��PRUH�WKDQ�WZLFH�DV�PXFK�DV�WKH�EDVHOLQH�SURGXFW���DQG��LW�GLG
QRW�GU\�ZHOO�RQ�WKH�EODQNHW���$OWKRXJK�WKH�ZDVK�GLG�QRW�VHHP�WR�DIIHFW�IXWXUH�SULQW�TXDOLW\��WKH
RSHUDWRU�IHOW�KH�KDG�WR�FDUHIXOO\�DQG�WKRURXJKO\�GU\�WKH�EODQNHW�WR�DYRLG�SULQW�TXDOLW\�SUREOHPV�
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Summary of Performance Demonstrations for Blanket Wash 9

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure 
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 9 0.77; 10% 230+ 4.6 < 1.0 @ 77(F 1.5 1.5 19 30

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 9 at
Facility 10

3.1 ± 0.3
(n=4)a

11. ± 1.4 11. ± 1.4 NA High High NA Based on a sample size of 4 blanket washes: 
• Poor performance.
• Did not cut ink well, required excessive effort, and
did not soak into shop towel.
• Discontinued use of Wash 9 after 4 washes.

Baseline Wash
at Facility 10

1.5
(n=1)

NA NA 5 NA NA Medium • Good performance; cut heavy ink coverage well. 
• Operator noted a strong odor.

WASH 9 at
Facility 15

0.7 ± 0.1
(n=21)

3.6 ± 0.5 3.9 ± 0.4 4.7 ± 0.6 High High High Based on a sample size of 21 blanket washes:
• Poor performance.
• Did not soak into the shop towel.
• Required much more effort than the baseline.  

Baseline Wash
at Facility 15

1.5 ± 0.7
(n=2)

2.0 ± 0.0 NA NA Low NA NA • Good performance. 
• Cut ink well with minimal effort.

NA = Not Applicable; product was not demonstrated under these conditions.
NC = Not calculated; VOC content as a % by weight could not be calculated because a specific gravity was not available.
  n = number of washes on which this data is based, as recorded by the observer (Facility 10) and by the printer (Facility 15).a

  Time required to clean the blanket measured by the number of blanket rotations.   Avg. time per rotation =   15.0 sec. at Facility 10 and 35.0 sec. at Facility 15b

(based on time recorded by the project observer) 
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Composition: 
Fatty acid derivatives
Water

VOC Content:  2%; 0.16 lbs/gal
Flashpoint:  230+(F
pH:  5.7

Blanket Wash 10 

)DFLOLW\��

)DFLOLW\���XVHG�:DVK����RQ�D���XQLW������[�����SUHVV��XVLQJ�FRQYHQWLRQDO�LQNV�WR�SULQW�D
YDULHW\�RI�FRPPHUFLDO�SURGXFWV���)DFLOLW\���KDG�XVHG�D�QHZ�EODQNHW�ZDVK�IRU�KHDOWK��VDIHW\��RU
HQYLURQPHQWDO�UHDVRQV�RQ�RQH�RFFDVLRQ�SULRU�WR�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ��EXW�WKH�ZDVK�KDG
QRW�EHHQ�DGRSWHG�EHFDXVH�LW�OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW�DQG�WRRN�WRR�ORQJ�WR�GU\���1RUPDO
EODQNHW�ZDVKLQJ�SURFHGXUH�LV�WKH�IROORZLQJ��D�VTXLUW�ERWWOH�LV�XVHG�WR�DSSO\�EODQNHW�ZDVK�WR�D
UHXVDEOH�VKRS�WRZHO��WKH�VKRS�WRZHO�LV�WKHQ�XVHG�WR�ZLSH�WKH�EODQNHW�DV�LW�LV�PDQXDOO\�URWDWHG��DQG
WKH�EODQNHW�LV�DOORZHG�WR�DLU�GU\���6WDQGDUG�IDFLOLW\�EODQNHW�ZDVK�ZDV�D�PL[WXUH�RI�DOLSKDWLF�DQG
DURPDWLF�K\GURFDUERQV��DFFRUGLQJ�WR�WKH�06'6���7KH�DSSOLFDWLRQ�SURFHGXUH�ZDV�QRW�FKDQJHG�IRU
WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ���

7KH�SUHVV� RSHUDWRU� FOHDQHG� IRXU�EODQNHWV�ZLWK�:DVK����EHIRUH�GHFOLQLQJ� WR� FRQGXFW� D
SHUIRUPDQFH�GHPRQVWUDWLRQ�RI�WKH�SURGXFW�GXH�WR�LWV�SRRU�SHUIRUPDQFH���:DVK����GLG�QRW�DEVRUE
LQWR�WKH�DSSOLFDWLRQ�VKRS�WRZHO��FUHDWLQJ�VDIHW\�DQG�FOHDQOLQHVV�SUREOHPV�LQ�WKH�SUHVVURRP�DV
H[FHVV�ZDVK�GULSSHG�RQ�WKH�IORRU�DQG�SUHVV���$�YDULHW\�RI�PHWKRGV�ZHUH�WULHG�WR�JHW�WKH�ZDVK�WR
DEVRUE� LQWR� WKH� VWDQGDUG� UHXVDEOH� DSSOLFDWLRQ� VKRS� WRZHO�� EXW� QRQH�ZHUH� VXFFHVVIXO�� � 7KHVH
PHWKRGV�LQFOXGHG�FXSSLQJ�WKH�VKRS�WRZHO�WR�NHHS�WKH�EODQNHW�ZDVK�IURP�UXQQLQJ�RII�RI�WKH�VXUIDFH
LPPHGLDWHO\��DSSO\LQJ�WKH�EODQNHW�ZDVK�WR�WKH�VKRS�WRZHO�RQ�D�IODW�VXUIDFH�DQG�WKHQ�IROGLQJ�WKH
VKRS�WRZHO�RYHU�WKH�DSSOLHG�ZDVK��DQG�SODFLQJ�WKH�PRXWK�RI�WKH�DSSOLFDWRU�ERWWOH�GLUHFWO\�RQWR�WKH
VXUIDFH�RI�VKRS�WRZHO�WR�FRQWDLQ�WKH�ZDVK�XQWLO�LW�KDG�IXOO\�DEVRUEHG���,Q�DGGLWLRQ��:DVK����GLG�QRW
FXW�WKH�LQN�ZHOO���$FFRUGLQJ�WR�WKH�SUHVV�RSHUDWRU������WLPHV�WKH�HIIRUW�UHTXLUHG�WR�XVH�WKH�EDVHOLQH
ZDVK�ZDV�QHFHVVDU\� WR� UHPRYH� LQN� IURP� WKH� EODQNHW�ZLWK�:DVK� ���XQGHU� OLJKW� LQN� FRYHUDJH
FRQGLWLRQV���

)DFLOLW\��

:DVK����ZDV�XVHG�RQ�D���XQLW������[�����SUHVV�DW�)DFLOLW\���ZKLFK�GRHV�PRVW�RI�LWV�EXVLQHVV
LQ�FRPPHUFLDO�SULQWLQJ�SURGXFWV�VXFK�DV�VRIWZDUH�PDQXDOV�DQG�FDOHQGDUV�� �)DFLOLW\���XVHV�D
VROXWLRQ�RI�DOLSKDWLF�K\GURFDUERQV��DURPDWLF�K\GURFDUERQV��DQG�VXUIDFWDQWV���DFFRUGLQJ�WR�WKH
06'6��DV�WKH�VWDQGDUG�EODQNHW�ZDVK���%ODQNHW�ZDVK�SURFHGXUH�DW�)DFLOLW\���FRQVLVWV�RI�D�WZR�ZLSH
SURFHVV���%ODQNHW�ZDVK�LV�DSSOLHG�WR�D�FOHDQ��GU\��DQG�UHXVDEOH�VKRS�WRZHO�ZKLFK�LV�XVHG�WR�ZDVK
WKH�EODQNHW�� �$QRWKHU� FOHDQ�GU\� VKRS� WRZHO� LV� WKHQ�XVHG� WR� UHPRYH�H[FHVV�ZDVK�DQG�GU\� WKH
EODQNHW���,I�LQN�EXLOGXS�RQ�WKH�VKRS�WRZHOV�LV�QRW�VLJQLILFDQW��WKH�VKRS�WRZHOV�DUH�XVHG�WR�ZDVK
PRUH�WKDQ�RQH�EODQNHW���,I�SDSHU�FRDWLQJ�LV�GHSRVLWHG�RQ�WKH�EODQNHW�IURP�WKH�MRE��WKH�EODQNHW�ZDVK
VKRS�WRZHO�LV�GLSSHG�LQWR�D�EXFNHW�RI�ZDWHU�EHIRUH�ZLSLQJ�GRZQ�WKH�EODQNHW���7KLV�VWDQGDUG�EODQNHW
ZDVKLQJ�SURFHGXUH�ZDV�QRW�PRGLILHG�IRU�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ���

7KH�SUHVV�RSHUDWRU�DW�)DFLOLW\���XVHG�:DVK����WR�FOHDQ�IRXU�EODQNHWV�EHIRUH�GHFOLQLQJ�WR
FRQGXFW�D�SHUIRUPDQFH�GHPRQVWUDWLRQ�RI�WKH�SURGXFW�GXH�WR�LWV�SRRU�SHUIRUPDQFH���8QGHU�PHGLXP
LQN�FRYHUDJH�FRQGLWLRQV��:DVK����GLG�QRW�FXW�WKH�LQN�ZHOO�DQG�UHTXLUHG�FRQVLGHUDEO\�PRUH�HIIRUW
WKHQ�WKH�VWDQGDUG�IDFLOLW\�ZDVK�RU�EDVHOLQH�ZDVK�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ���$Q�DYHUDJH
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RI�VL[�EODQNHW�URWDWLRQV�ZHUH�QHFHVVDU\�WR�FOHDQ�WKH�EODQNHW��WZR�WLPHV�PRUH�WKDQ�ZHUH�QHFHVVDU\
ZLWK�WKH�EDVHOLQH�DQG�VWDQGDUG�ZDVKHV���,Q�DGGLWLRQ��:DVK����GLG�QRW�VRDN�ZHOO�LQWR�WKH�VWDQGDUG
UHXVDEOH�VKRS�WRZHOV�DW�)DFLOLW\����FUHDWLQJ�IXUWKHU�GHOD\V���$�YDULHW\�RI�PHWKRGV�ZHUH�WULHG�WR�JHW
WKH�ZDVK�WR�DEVRUE�LQWR�WKH�DSSOLFDWLRQ�VKRS�WRZHO��EXW�QRQH�ZHUH�VXFFHVVIXO���7KHVH�PHWKRGV
LQFOXGHG�FXSSLQJ�WKH�VKRS�WRZHO�WR�NHHS�WKH�EODQNHW�ZDVK�IURP�LPPHGLDWHO\�UXQQLQJ�RII�RI�WKH
VKRS�WRZHO�VXUIDFH��DSSO\LQJ�WKH�EODQNHW�ZDVK�WR�WKH�VKRS�WRZHO�DQG�WKHQ�IROGLQJ�WKH�VKRS�WRZHO
RYHU�WKH�DSSOLHG�ZDVK��DQG�SODFLQJ�WKH�PRXWK�RI�WKH�DSSOLFDWRU�ERWWOH�GLUHFWO\�RQWR�WKH�VXUIDFH�RI
VKRS�WRZHO�WR�FRQWDLQ�WKH�ZDVK�XQWLO�LW�KDG�IXOO\�DEVRUEHG���7KH�SUHVV�RSHUDWRU��ZKR�KDG�EURNHQ
LQWR�D�VZHDW�IURP�WKH�HIIRUW�UHTXLUHG�WR�XVH�:DVK�����GHFOLQHG�WR�XVH�WKH�SURGXFW�IRU�WKH�ZHHN�ORQJ
SHUIRUPDQFH�GHPRQVWUDWLRQ�
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Summary of Performance Demonstrations for Blanket Wash 10 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure 
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 10 0.16; 2% 230+ 5.7 17.5 @ 68(F 0.7 0.7 12 13

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 10 at
Facility 3

1.0 ± 0.0
(n=4)a

2.0 ± 0.0 2.0 ± 0.0 NA High High NA Based on a sample size of 4 blanket washes: 
• Printer declined to test product due to level of
effort required to clean blanket.
• Did not absorb well into shop towel.
• Did not cut ink well.

Baseline Wash
at Facility 3

1.0 (n=1) NA 1.0 ± 0.0 NA NA Medium NA • Good performance: cut the ink well.
• Slight, unpleasant odor. 

WASH 10 at
Facility 4

3.0 ± 0.0
(n=4)

NA 6.2 ± 0.5 NA NA High NA Based on a sample size of 4 blanket washes: 
• Printer declined to test product due to level of
effort required to clean blanket.
• Did not absorb well into shop towel.
• Did not cut ink well. 

Baseline Wash
at Facility 4

3.0 ± 0.0
(n=2)

NA 3.0 ± 0.0 NA NA Low NA • Good performance: cut the ink well.
• Slight, unpleasant odor.  

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes on which this data is based, as recorded by the observer.a

  Time required to clean the blanket measured by the number of blanket rotations. Avg. time per rotation  = 30.0 sec. at Facility 3 and 202.5 sec. at Facility 4b

(based on time recorded by the project observer) 
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Composition: 
Fatty acid derivatives
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Alkyl benzene sulfonates

VOC Content:  61%; 4.3 lbs/gal
Flashpoint:  150(F
pH:  5.0 (fluctuates wildly)

Blanket Wash 11 

)DFLOLW\��

$W�)DFLOLW\����SHUIRUPDQFH�GHPRQVWUDWLRQV�ZHUH�FRQGXFWHG�RQ�DQ�HLJKW�XQLW������[�����SUHVV
XVLQJ�YHJHWDEOH�EDVHG�LQNV�WR�SULQW�KLJK�TXDOLW\��PXOWL�FRORU��FRPPHUFLDO�SURGXFWV���&XUUHQWO\�
)DFLOLW\���XVHV�D�EODQNHW�ZDVK�ZKLFK��DFFRUGLQJ�WR�WKH�06'6��FRQVLVWV�RI�DURPDWLF�K\GURFDUERQV�
������WULPHWK\OEHQ]HQH��DQG�DOLSKDWLF�K\GURFDUERQV���,Q�WKH�PRQWKV�SUHFHGLQJ�WKH�GHPRQVWUDWLRQV�
WKH� IDFLOLW\� KDG� WULHG� WZR� GLIIHUHQW� ORZ�92&� EODQNHW� ZDVKHV�� QHLWKHU�ZRUNHG� DV�ZHOO� DV� WKHLU
VWDQGDUG�ZDVK��$W�WKLV�IDFLOLW\��HDFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ�WZLFH�GXULQJ�FOHDQLQJ��RQFH
ZLWK�D�UHXVDEOH�VKRS�WRZHO�VDWXUDWHG�LQ�EODQNHW�ZDVK�WR�UHPRYH�WKH�LQN��DQG�RQFH�ZLWK�D�GU\�VKRS
WRZHO�WR�UHPRYH�H[FHVV�EODQNHW�ZDVK���(DFK�VDWXUDWHG�VKRS�WRZHO�LV�XVHG�WR�FOHDQ�WZR�EODQNHWV�
7KH�VDPH�DSSOLFDWLRQ�SURFHGXUH�ZDV�XVHG�IRU�WKH�EDVHOLQH�DQG�VXEVWLWXWH�SURGXFWV���7KH�TXDQWLW\
RI�ZDVK�QHHGHG�WR�VDWXUDWH�WKH�VKRS�WRZHO�DQG�FOHDQ�WKH�EODQNHW�UHPDLQHG�FRQVWDQW�WKURXJKRXW
WKH�GHPRQVWUDWLRQ��UHJDUGOHVV�RI�WKH�LQN�FRYHUDJH�RU�LQN�EXLOG�XS�RQ�WKH�EODQNHW���7KHUH�ZHUH�ERWK
SRVLWLYH�DQG�QHJDWLYH�DVSHFWV�WR�WKLV�DSSOLFDWLRQ�PHWKRG���:KLOH�PRUH�ZDVK�WKDQ�ZDV�QHHGHG�PD\
KDYH�EHHQ�XVHG� LQ�VRPH�FDVHV�� WKH�FRQVLVWHQF\�RI� WKH�DSSOLFDWLRQ�YROXPH�PDGH� LW�SRVVLEOH� WR
FRPSDUH� WKH�SHUIRUPDQFH�RI� WKH�VWDQGDUG��EDVHOLQH��DQG�VXEVWLWXWH�SURGXFWV�XQGHU� WKH�VDPH
FRQGLWLRQV���

,Q� WKH� FDVH� RI� OLJKW� RU�PHGLXP� LQN� FRYHUDJH��:DVK���� FXW� WKH� LQN�ZHOO� DQG� WKH�SUHVV
RSHUDWRU� JHQHUDOO\� FRQVLGHUHG� WKH� SHUIRUPDQFH� �JRRG�� RU� �IDLU��� � � )RU� KHDY\� LQN� FRYHUDJH�
SHUIRUPDQFH� RI� WKH�SURGXFW�ZDV�XVXDOO\� HYDOXDWHG�DV� �SRRU��� � 7KH�SUHVV� RSHUDWRU� FOHDQHG�DOO
EODQNHWV�XVLQJ�:DVK����IRU�WKUHH�GD\V�����EODQNHWV��XQWLO�KH�UDQ�RXW�RI�WKH�VXEVWLWXWH�ZDVK���([WUD
WLPH�DQG�HIIRUW�ZHUH�QHHGHG��KRZHYHU��WR�UHPRYH�WKH�RLO\�UHVLGXH�IURP�WKH�EODQNHW�ZKHQ�FRPSDUHG
WR�WKH�EDVHOLQH�SURGXFW���:LSLQJ�WKH�EODQNHW�ZLWK�RQH�FOHDQ��GU\�VKRS�WRZHO��DV�ZDV�XVHG�ZLWK�WKHLU
VWDQGDUG�EODQNHW�ZDVK�DQG�ZLWK�WKH�EDVHOLQH�ZDVK��GLG�QRW�FRPSOHWHO\�UHPRYH�WKH�UHVLGXH��RLO\
VWUHDNV�RI�ZDVK�UHPDLQHG�RQ�WKH�EODQNHW���7KH�SUHVV�RSHUDWRU�ZDV�DEOH�WR�UHPRYH�WKH�UHVLGXH�E\
ZLSLQJ�WKH�EODQNHW�ZLWK�D�FOHDQ�VKRS�WRZHO�WKDW�ZDV�GDPSHQHG�ZLWK�ZDWHU��IROORZHG�E\�D�FOHDQ��GU\
ZLSH���7KLV�H[WUD�VWHS�UHGXFHG�WKH�RLO\�UHVLGXH��EXW�LQFUHDVHG�WKH�WLPH�DQG�HIIRUW�UHTXLUHG�WR�ZDVK
WKH�EODQNHW��IURP���URWDWLRQV�RU����VHFRQGV�ZLWK�WKH�EDVHOLQH�ZDVK�WR�������URWDWLRQV�RU��������
VHFRQGV�ZLWK�:DVK�����

,Q�WKH�FDVH�RI�KHDY\�LQN�FRYHUDJH��WKH�SHUIRUPDQFH�RI�:DVK����ZDV�FRQVLGHUHG��SRRU�����7KH
VXEVWLWXWH�ZDVK��GLG�QRW�FXW�WKH�LQN�ZHOO�LQ�FDVHV�RI�KHDY\�FRYHUDJH�RU�H[FHVVLYH�LQN�EXLOG�XS�
6LQFH�WKLV�SULQWHU�KDV�HLJKW�XQLW�SUHVV��WKH�LQN�EXLOG�XS�RQ�WKH�ODVW�SULQW�XQLW�FDQ�EH�HVSHFLDOO\
KHDY\���%HFDXVH�RI�WKLV�SUREOHP�ZLWK�KHDY\�LQN�FRYHUDJH��WKH�SULQWHU�IHOW�WKLV�SURGXFW�ZDV�QRW�D
VXLWDEOH�VXEVWLWXWH�IRU�KLV�IDFLOLW\�

7KH�SULQWHU�IRXQG�WKH�RLO\�UHVLGXH�KDG�QR�RYHUDOO�DIIHFW�RQ�WKH�SULQW�TXDOLW\��ZKLOH�LW�PDGH
WKH�EODQNHW� OHVV�WDFN\�ZKLFK�UHGXFHG� WKH�WLPH�WR�JHW�EDFN�XS�WR�DFFHSWDEOH�TXDOLW\��WKH�VDPH
UHVLGXH�ZDVKHG�RXW�WKH�FRORU�VRPHZKDW��ZKLFK�LQFUHDVHG�WKH�VKHHWV�UHTXLUHG�WR�DFKLHYH�DFFHSWDEOH
SULQW�TXDOLW\��
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)DFLOLW\��

)DFLOLW\���XVHG�D�WKUHH�XQLW������[�����SUHVV�IRU�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV���7KLV
IDFLOLW\�SULQWV�FRPPHUFLDO�SURGXFWV��EURFKXUHV��IO\HUV��FDUGV��XVLQJ�ERWK�FRQYHQWLRQDO�DQG�YHJHWDEOH
RLO�EDVHG�LQNV���7KHLU�VWDQGDUG�ZDVK�FRQVLVWV�RI�DURPDWLF�K\GURFDUERQV��������WULPHWK\OEHQ]HQH�
DQG�DOLSKDWLF�K\GURFDUERQV��DFFRUGLQJ�WR�WKH�06'6���7KH�SUHVV�RSHUDWRU�QRWHG�WKDW�WKH�VWDQGDUG
ZDVK�FXWV�WKH�LQN�ZHOO��EXW�GRHV�KDYH�VRPHZKDW�RI�DQ�RGRU���,Q�WKH�SDVW��)DFLOLW\���KDV�WULHG�WZR
VXEVWLWXWH�EODQNHW�ZDVKHV��SHUIRUPDQFH�ZDV�UDWHG�DV�SRRU���LW�GLG�QRW�ZRUN�DW�DOO���IRU�RQH�SURGXFW�
DQG�WKH�RWKHU�SURGXFW�WKH\�WULHG�ZDV�WRR�H[SHQVLYH���,Q�WKHLU�VWDQGDUG�EODQNHW�ZDVKLQJ�SURFHGXUH�
WKH�SUHVV�RSHUDWRU�DW�WKLV�IDFLOLW\�SRXUV�WKH�EODQNHW�ZDVK�RQWR�D�UHXVDEOH�VKRS�WRZHO�IURP�D�VTXLUW
ERWWOH��ZLSHV�WKH�LQN�RII�WKH�EODQNHW�LQ�RQH�URWDWLRQ��WKHQ�XVHV�D�GU\�VKRS�WRZHO�IRU�RQH�URWDWLRQ�WR
UHPRYH�WKH�H[FHVV�ZDVK���7KLV�DSSOLFDWLRQ�SURFHGXUH�ZDV�DOVR�XVHG�IRU�ERWK�WKH�EDVHOLQH�DQG�WKH
VXEVWLWXWH�ZDVKHV�

7KH�SHUIRUPDQFH�RI�:DVK����ZDV�FRQVLGHUHG��JRRG��RU��IDLU��ZKHQ�LQN�FRYHUDJH�ZDV�OLJKW
RU�PHGLXP���)RU�KHDY\�LQN�FRYHUDJH��WKH�ZDVK�SHUIRUPDQFH�ZDV�HYDOXDWHG�DV��SRRU����)DFLOLW\��
XVHG�:DVK����IRU�RQH�ZHHN���UHFRUGLQJ�LQIRUPDWLRQ�RQ����EODQNHW�FOHDQLQJV���:KHQ�LQN�FRYHUDJH
ZDV�OLJKW�RU�PHGLXP��WKH�:DVK����XVXDOO\�PDWFKHG�WKH�EDVHOLQH�OHYHO�RI�SHUIRUPDQFH��ZKLFK�ZDV
UDWHG�DV��JRRG����7KH�EDVHOLQH�ZDVK�FXW�WKH�LQN�YHU\�ZHOO��WKH�TXDQWLW\��HIIRUW��DQG�WLPH�UHTXLUHG
ZHUH� WKH� VDPH� DV� ZLWK� WKLV� IDFLOLW\
V� VWDQGDUG� SURGXFW�� � 7KH� SHUIRUPDQFH� RI� :DVK� ��� ZDV
FRPSDUDEOH�WR�WKH�EDVHOLQH�IRU�OLJKW�PHGLXP�LQN�FRYHUDJH�UHTXLULQJ�DQ�DYHUDJH�RI�WZR�FOHDQLQJ
URWDWLRQV��WZR�ZLSHV��DQG�DSSUR[LPDWHO\�RQH�RXQFH�RI�SURGXFW�WR�FOHDQ�WKH�EODQNHW���)RU�KHDY\�LQN
FRYHUDJH��KRZHYHU��DQ�DYHUDJH�RI���URWDWLRQV��UDQJLQJ�IURP���XS�WR��������ZLSHV��DQG���RXQFHV�RI
:DVK����ZHUH�QHHGHG�WR�FOHDQ�WKH�EODQNHW���,Q�DGGLWLRQ�WR�WKH�H[WUD�WLPH�DQG�TXDQWLW\�RI�SURGXFW
QHHGHG��UHPRYLQJ�WKH�KHDY\�FRYHUDJH�LQN�UHTXLUHG�DGGLWLRQDO�SK\VLFDO�HIIRUW���7KH�RYHUDOO�SURGXFW
SHUIRUPDQFH�IRU�UHPRYLQJ�KHDY\�LQN�FRYHUDJH�ZDV�FRQVLGHUHG��SRRU����DOWKRXJK�:DVK����XOWLPDWHO\
GLG�UHPRYH�WKH�LQN�DQG�GLG�QRW�DIIHFW�SULQW�TXDOLW\�

,Q�DOO�FDVHV��:DVK����OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW�ZKLFK�ZDV�UHPRYHG�ZLWK�D�GU\�VKRS
WRZHO���5HPRYLQJ�WKLV�RLO\�UHVLGXH�GLG�QRW�UHTXLUH�DQ\�WLPH�RU�HIIRUW�EH\RQG�WKHLU�VWDQGDUG�PHWKRG
ZKHUH�WKH�EODQNHW�LV�ZLSHG�ZLWK�D�GU\�VKRS�WRZHO�IRU�RQH�URWDWLRQ��
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Summary of Performance Demonstrations for Blanket Wash 11

Laboratory Testing Results

Product
VOC Content

(lbs/gal;
% by wt)

pH Flashpoint
((F)

Vapor Pressure
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 11 4.3; 61% 5.0 (fluctuated during test) 150 0.2 @ 68(F 0 1.5 4 5

Baseline Wash 6.2; 100% 6.6 50 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High)

Performance Evaluation  
Light

Coverage
Medium

Coverage
Heavy

Coverage
Light

Coverage
Medium

Coverage
Heavy

Coverage

WASH 11 at
Facility 1

2.5 ± 0.6
(n=26)a

3.0 ± 0.0 3.5 ± 0.7 4.0 ± 0.8 Medium Medium High Based on a sample size of 26 blanket washes:
• Good performance for light/medium ink coverage.
• Extra time and effort needed for heavy ink coverage.
• Left slight, oily residue on blanket, but it did not affect
the print quality.

Baseline Wash
at Facility 1

2.5 ± 0.0
(n=2)

2.0 ± 0.0 2.0 ± 0.0 NA Medium Medium NA • Good performance. 
• Required slightly more effort than their standard
product to remove excess wash.

WASH 11 at
Facility 2

1.5 ± 1.5
(n=31)

2.1 ± 0.6 2.0 ± 1.2 8.2 ± 3.5 Medium Medium High Based on a sample size of 31 blanket washes:
• Good/fair performance for light/medium ink coverage.
• Extra time and effort were required for heavy ink
coverage.
• Left slight, oily residue on blanket, but it did not affect
the print quality.

Baseline Wash
at Facility 2

1.2 ± 0.8
(n=3)

2.7 ± 1.1 NA NA Medium NA NA • Good performance
• Cut ink as well as their standard wash.

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes on which this data is based, as recorded by the printer.a

  Time required to clean the blanket measured by the number of blanket rotations:  Avg. time per rotation = 23.2 sec. at Facility 1 and 10.0 sec. at Facility 2b

(based on time recorded by the observer)
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Composition:
Hydrocarbons, petroleum distillates
Water

VOC Content:  20%; 1.3 lbs/gal
Flashpoint:  125(F
pH:  8.2

Blanket Wash 12

)DFLOLW\���

$W�)DFLOLW\�����:DVK����ZDV�XVHG�RQ�D���XQLW������[�����SUHVV�ZLWK�FRQYHQWLRQDO�LQNV���$
YDULHW\�RI�FRPPHUFLDO�SURGXFWV�RQ�D�YDULHW\�RI�SDSHU�W\SHV�ZHUH�SULQWHG�GXULQJ�WKH�SHUIRUPDQFH
GHPRQVWUDWLRQ��IURP�SRVWHUV�RQ�JORVV\�VWRFN�WR�LQIRUPDWLRQ�FDUGV�RQ�FDUGERDUG�VWRFN���:DVK���
ZDV�XVHG�DSSUR[LPDWHO\�WKLUW\�WLPHV�GXULQJ�WKH�ZHHN�ORQJ�SHUIRUPDQFH�GHPRQVWUDWLRQ��,Q�WKH
W\SLFDO�EODQNHW�ZDVKLQJ�SURFHGXUH�DW�)DFLOLW\�����HDFK�EODQNHW�LV�ZLSHG�WZLFH��RQFH�ZLWK�D�UHXVDEOH
VKRS�WRZHO�VDWXUDWHG�ZLWK�EODQNHW�ZDVK�IURP�D�SOXQJHU�FDQ��DQG�RQFH�ZLWK�D�GU\�UHXVDEOH�VKRS
WRZHO�WR�UHPRYH�WKH�H[FHVV�EODQNHW�ZDVK���7KH�EODQNHW�ZDVK�VKRS�WRZHO�LV�RIWHQ�XVHG�RQ�PRUH�WKDQ
RQH�EODQNHW��GHSHQGLQJ�RQ�WKH�FOHDQOLQHVV�RI�WKH�VKRS�WRZHO�DV�ZHOO�DV�WKH�LQN�FRYHUDJH���7KH
VWDQGDUG�IDFLOLW\�ZDVK�LV�D�SHWUROHXP�QDSKWKD�EDVHG�SURGXFW��DFFRUGLQJ�WR�WKH�06'6���,Q�WKH
SHUIRUPDQFH�GHPRQVWUDWLRQ�� WKH�RQO\�FKDQJH� LQ�DSSOLFDWLRQ�SURFHGXUH�ZDV�WKDW�:DVK����ZDV
GLUHFWO\�DSSOLHG�WR�HDFK�VKRS�WRZHO�IRU�WKH�DSSOLFDWLRQ�SURFHVV�DQG�WKH�SOXQJHU�FDQ�ZDV�QRW�XVHG�
:DVK����ZDV�GLOXWHG�����ZLWK�ZDWHU�DW�)DFLOLW\����

:DVK����ZDV�FRQVLGHUHG�DSSUR[LPDWHO\�HTXDO�WR�WKH�EDVHOLQH�ZDVK�LQ�RYHUDOO�SHUIRUPDQFH�
ERWK�UHFHLYHG�IDLU�UDWLQJV�RQ�WKH�JRRG�IDLU�SRRU�VFDOH�� �$FFRUGLQJ�WR�SUHVV�RSHUDWRUV��:DVK���
UHTXLUHG�OHVV�HIIRUW�WKDQ�WKH�EDVHOLQH�ZDVK��EXW�PRUH�WLPH�WR�FRPSOHWH�WKH�ZDVK�SURFHGXUH���7KH
QXPEHU�RI�URWDWLRQV�LQFUHDVHG�IURP�DQ�DYHUDJH�RI�����IRU�WKH�EDVHOLQH�ZDVK�WR�����IRU�:DVK����
DSSUR[LPDWHO\�HTXDO�WR�D�WLPH�LQFUHDVH�RI�RQH�DQG�D�KDOI�PLQXWHV�SHU�EODQNHW�DW�WKLV�IDFLOLW\���:DVK
���FXW� WKH� LQN�VDWLVIDFWRULO\��EXW�QRW�ZHOO��DW�DOO� LQN�FRYHUDJHV��DQG�GLG�D�SRRU� MRE�RI� FXWWLQJ
WKURXJK�SDSHU�UHVLGXH�RQ�WKH�EODQNHWV���2Q�SULQW�UXQV�WKDW�FRDWHG�WKH�EODQNHW�ZLWK�SDSHU�UHVLGXH�
���URWDWLRQV�ZHUH�QHFHVVDU\�WR�FOHDQ�WKH�EODQNHW��ZKLOH�RQO\���URWDWLRQV�ZHUH�QHHGHG�IRU�SULQW�UXQV
ZLWKRXW�SDSHU�UHVLGXH���8VH�RI�:DVK����ZDV�GLVFRQWLQXHG�RQ�SDSHU�UHVLGXH�FRDWHG�EODQNHWV�GXH
WR� WKLV� LQFUHDVHG� WLPH� UHTXLUHPHQW�� � �7KH�SUREOHP�ZLWK�SDSHU� UHVLGXH�ZDV�QRW� UHODWHG� WR� LQN
FRYHUDJH�� WKH�PDMRU� LQFUHDVH� LQ�QXPEHU�RI� URWDWLRQV�RFFXUUHG�RQ�D� OLJKW� FRYHUDJH� MRE�� �6RPH
LQFRQVLVWHQFLHV�DOVR�DURVH�ZLWK�SULQW�TXDOLW\���,Q�VRPH�FDVHV��DIWHU�WKH�EODQNHW�ZDV�FOHDQHG��WKH
FRORU�FDPH�EDFN�IDVWHU�WKDQ�ZLWK�WKH�EDVHOLQH�DQG�UHJXODU�ZDVKHV�����LPSUHVVLRQV�LQVWHDG�RI�����
$W�RWKHU�WLPHV��KRZHYHU��:DVK����PD\�KDYH�FDXVHG�GXOO�VSRWV�WR�DSSHDU�RQ�WKH�SULQWHG�LPDJH���

)DFLOLW\���

)DFLOLW\� ��� XVHG� :DVK� ��� RQ� D� ��XQLW�� ���� [� ���� SUHVV� GXULQJ� WKH� SHUIRUPDQFH
GHPRQVWUDWLRQ�� � 3HUIRUPDQFH� GHPRQVWUDWLRQ� SULQW� MREV� ZHUH� SULPDULO\� IROGHUV� DQG� EURFKXUHV
SULQWHG� ZLWK� OLJKW� FRQYHQWLRQDO� LQN� FRYHUDJH� RQ� JORVV\� HQDPHO� SDSHU�� � 7KH� EODQNHW� ZDVKLQJ
SURFHGXUH�DW�WKLV�IDFLOLW\�LQYROYHV�WZR�GLVSRVDEOH�SDSHU�VKRS�WRZHOV��RQH�LV�VDWXUDWHG�ZLWK�EODQNHW
ZDVK�IURP�D�VTXLUW�ERWWOH�DQG�XVHG�WR�FOHDQ�WKH�EODQNHW��WKH�RWKHU�LV�XVHG�GU\�WR�UHPRYH�H[FHVV
ZDVK�DQG�GU\�WKH�EODQNHW���'XULQJ�WKLV�SURFHVV��WKH�EODQNHW�LV�URWDWHG�LQFUHPHQWDOO\�XQGHU�PDQXDO
FRQWURO���7KH�VWDQGDUG�DSSOLFDWLRQ�PHWKRG�ZDV�QRW�FKDQJHG�IRU�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�

:DVK����ZDV�XVHG�IRU�WZR�RQH�ZHHN�WULDO�SHULRGV�LQ�RUGHU�WR�H[SHULPHQW�ZLWK�D�YDULHW\�RI
GLOXWLRQ�UDWLRV��UDQJLQJ�IURP�����WR����ZDWHU���$YHUDJHG�RYHU�DOO�GLOXWLRQ�UDWLRV��:DVK����UHTXLUHG
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VOLJKWO\�OHVV�HIIRUW�WKDQ�WKH�EDVHOLQH�ZDVK��EXW�ZDV�RQO\�FRQVLGHUHG�D�IDLU�SHUIRUPHU�RYHUDOO�E\�WKH
SUHVV�RSHUDWRU���7KH�WLPH�UHTXLUHG�WR�ZDVK�WKH�EODQNHW��DV�PHDVXUHG�E\�QXPEHU�RI�URWDWLRQV��ZDV
HTXDO�IRU�WKH�EDVHOLQH�ZDVK�DQG�:DVK����ZKHQ�DYHUDJHG�DFURVV�GLOXWLRQ�OHYHOV���+RZHYHU��DV�WKH
UDWLR�RI�EODQNHW�ZDVK�WR�ZDWHU�LQFUHDVHG��WKH�SHUIRUPDQFH�RI�:DVK����LPSURYHG���$�����PL[WXUH
RI�EODQNHW�ZDVK�DQG�ZDWHU�OHIW�WKH�EODQNHW��ZHW��DQG�VROLFLWHG�D�SRRU�SHUIRUPDQFH�UDWLQJ�IURP�WKH
SUHVV�RSHUDWRU�XQGHU�DOO�LQN�FRYHUDJHV���:KHQ�WKH�SHUFHQWDJH�RI�ZDWHU�ZDV�GHFUHDVHG�WR�����RI�WKH
RYHUDOO�PL[WXUH��WKH�ZDVK�SHUIRUPDQFH�ZDV�JHQHUDOO\�UDWHG�DV�IDLU�WR�JRRG�DFURVV�DOO�SULQW�LQN
FRYHUDJHV���7KH�XQGLOXWHG�EODQNHW�ZDVK�SHUIRUPHG�WKH�EHVW���7KH�SUHVV�RSHUDWRU�FRQGXFWLQJ�WKH
WULDOV�FRPPHQWHG�WKDW�WKH�XQGLOXWHG�EODQNHW�ZDVK�SHUIRUPHG�EHWWHU�WKDQ�WKH�EDVHOLQH�ZDVK�DQG
HYHQ� VXUSDVVHG� WKH�SHUIRUPDQFH� RI� WKH� VWDQGDUG� IDFLOLW\� EODQNHW�ZDVK� LQ� DOO� FDWHJRULHV�� � 7KH
XQGLOXWHG�ZDVK�UHFHLYHG�JRRG�SHUIRUPDQFH�DQG�ORZ�HIIRUW�UDWLQJV�HYHU\�WLPH�LW�ZDV�XVHG���3URGXFW
LQVWUXFWLRQV��KRZHYHU��LQGLFDWH�WKDW�WKH�EODQNHW�ZDVK�VKRXOG�EH�PL[HG�IURP�����WR�����ZLWK�ZDWHU�
7KH�SUHVV�RSHUDWRU�FRPPHQWHG�WKDW�WKH�EODQNHW�ZDVK�RGRU�ZDV�IDLQW�DW�DOO�GLOXWLRQ�OHYHOV��EXW�ZDV
QRW�GLVDJUHHDEOH�
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Summary of Performance Demonstrations for Blanket Wash 12 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure 
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 12 1.3; 20% 125 8.2 0.7 @ 68(F 0 1.5 7 11

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 12 at
Facility 12

5.4 ± 0.8
(n=16)a

12.0 ± 0.0 4.0 ± 0.6 4.5 ± 0.6 High Medium Medium Based on a sample size of 16 blanket washes: 
• Caused potential print quality problems.
• Was considered equal to baseline wash in overall
performance. 
• Had difficulty cutting paper residue. 
• Wash was diluted 50% with water.

Baseline Wash
at Facility 12

4.4 ± 1.6
(n=6)

4.0 ± 0.0 2.5 ± 1.0 NA High High NA • Required greater effort than standard wash.
• Did not cut ink as well as standard wash.

WASH 12 at
Facility 13

1.8 ± 0.4
(n=19)

1.0 ± 0.0 1.0 ± 0.0 1.0 ± 0.0 Medium Medium Medium Based on a sample size of 19 blanket washes: 
• When not diluted with water, performance surpassed
baseline and standard washes.
• At most dilution levels, required slightly less effort
than baseline wash.
• Overall fair performance rating across ink coverages
and dilutions.

Baseline Wash
at Facility 13

2.1 ± 0.5
(n=4)

1.0 ± 0.0 1.0 ± 0.0 NA Medium High NA • Good performance, cut the ink well.
• Removed ink in one rotation.

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes on which this data is based, as recorded by the printer.a

  Time required to clean the blanket measured by the number of blanket rotations: Avg. time per rotation = 48.0 sec. at Facility 12 and 62.5 sec. at Facility 13b
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Composition:
Fatty acid derivatives
Propylene glycol ethers
Water

VOC Content:  12%; 0.97 lbs/gal
Flashpoint:  230+(F
pH:  5.0

Blanket Wash 14 

)DFLOLW\��

$W�)DFLOLW\����:DVK����ZDV�XVHG�RQ�D�VLQJOH�XQLW������[�����SUHVV�DQG�D�VLQJOH�XQLW�����[
����SUHVV�ZLWK�FRQYHQWLRQDO�LQNV�WR�SULQW�FUHGLW�FDUGV��LGHQWLILFDWLRQ�FDUGV�DQG�RWKHU�SURGXFWV�RQ
SODVWLF�VXEVWUDWHV�� �7KH�SUHVV�RSHUDWRU�FOHDQHG�DOO�EODQNHWV�XVLQJ�:DVK���� IRU� WKH�ZHHN�ORQJ
GHPRQVWUDWLRQ���$W�WKLV�IDFLOLW\��HDFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ�IRXU�WLPHV�GXULQJ�FOHDQLQJ�
WKUHH�WLPHV�WR�UHPRYH�WKH�LQN�ZLWK�UHXVDEOH�VKRS�WRZHOV�VRDNHG�ZLWK�EODQNHW�ZDVK��DQG�RQFH�ZLWK
D�VKRS�WRZHO�VRDNHG�ZLWK�D�PRUH�YRODWLOH�ZDVK�WR�GU\�WKH�EODQNHW���&XUUHQWO\��WKLV�IDFLOLW\�FOHDQV
WKHLU�EODQNHWV�XVLQJ�D�ZDVK�ZKLFK�FRQWDLQV�DOLSKDWLF�SHWUROHXP�GLVWLOODWHV��DURPDWLF�SHWUROHXP
GLVWLOODWHV��������WULPHWK\OEHQ]HQH��QRQ\OSKHQR[\SRO\��HWK\OHQHR[\��HWKDQRO��GLLVRQRQ\O�SKWKDODWH�
DQG������GL�WHUW�EXW\O�S�FUHVRO��DFFRUGLQJ�WR�WKH�06'6���7KH�EODQNHW�ZDVK�LV�DSSOLHG�WR�WKH�VKRS
WRZHO�XVLQJ�D�VTXLUW�ERWWOH�DQG�WKH�VKRS�WRZHO� LV� UHVRDNHG�ZLWK�ZDVK�SULRU� WR�UHXVH�RQ�RWKHU
EODQNHWV���7KH�VDPH�VKRS�WRZHOV�DUH�XVHG�XQWLO�WKHUH�LV�WRR�PXFK�LQN�EXLOGXS�RQ�WKH�VKRS�WRZHO
WR� HIIHFWLYHO\� FOHDQ� WKH�EODQNHW�� �'XULQJ� WKLV�SURFHGXUH�� WKH�EODQNHW� WXUQV�DXWRPDWLFDOO\� DW� D
FRQVWDQW�UDWH���7KLV�DSSOLFDWLRQ�SURFHGXUH�ZDV�PRGLILHG�IRU�WKH�VXEVWLWXWH�SURGXFW�GHPRQVWUDWLRQ
E\�UHSODFLQJ�WKH�7UX�GRW�FOHDQHU�XVHG�LQ�WKH�ODVW�VWHS�ZLWK�D�GU\�VKRS�WRZHO�WR�GU\�WKH�EODQNHW�

2YHUDOO��WKH�SHUIRUPDQFH�RI�:DVK����ZDV�FRQVLGHUHG��JRRG��RQ�DOO�LQN�FRYHUDJHV��DOWKRXJK
LW�UHTXLUHG�DOPRVW�WZLFH�DV�PDQ\�URWDWLRQV� �HLJKW�URWDWLRQV�� WR�FOHDQ�D�EODQNHW�ZLWK�KHDY\� LQN
FRYHUDJH�WKDQ�WR�FOHDQ�D�EODQNHW�ZLWK�PHGLXP�LQN�FRYHUDJH���7KH�SUHVV�RSHUDWRU�IRXQG�WKDW�:DVK
���FXW�WKH�LQN�ZHOO��ZLWK�DERXW�WKH�VDPH�HIIHFWLYHQHVV�DV�WKH�EDVHOLQH�ZDVK�ZKLFK�WKH�RSHUDWRU�DOVR
IRXQG�WR�FXW�WKH�LQN�ZHOO���6RPH�DGGLWLRQDO�WLPH�DQG�HIIRUW�ZHUH�QHHGHG�WR�UHPRYH�D�VOLJKW�RLO\
UHVLGXH�OHIW�E\�WKH�VXEVWLWXWH�ZDVK�XVLQJ�D�FOHDQ�GU\�VKRS�WRZHO���7KH�DYHUDJH�WLPH�UHTXLUHG�WR
URWDWH�D�EODQNHW�ZDV�PHDVXUHG�WR�EH������VHFRQGV��WKHUHIRUH�LW�UHTXLUHG�DQ�H[WUD�����PLQXWHV�WR
FOHDQ�WKH�EODQNHW�ZLWK�KHDY\�LQN�FRYHUDJH���7KH�DPRXQW�RI�H[WUD�HIIRUW�UHTXLUHG��KRZHYHU��ZDV
FRQVLGHUHG�WR�EH�D��PHGLXP��DPRXQW�IRU�OLJKW�DQG�PHGLXP�LQN�FRYHUDJHV�DQG��KLJK��ZKHQ�FOHDQLQJ
D�EODQNHW�ZLWK�D�KHDY\�LQN�FRYHUDJH���7KH�TXDQWLW\�RI�VXEVWLWXWH�ZDVK�XVHG�ZDV�VOLJKWO\�ORZHU�WKDQ
WKH� TXDQWLW\� RI� EDVHOLQH�ZDVK�XVHG�� � $W� DOO� OHYHOV� RI� LQN� FRYHUDJH�� QR� SULQW� TXDOLW\� SUREOHPV
DWWULEXWDEOH�WR�:DVK����ZHUH�H[SHULHQFHG���7KH�SUHVV�RSHUDWRU�DOVR�QRWLFHG�WKDW�:DVK����GLG�QRW
KDYH�D�VWURQJ�VROYHQW�VPHOO�DV�RSSRVHG�WR�WKH�IDFLOLW\
V�VWDQGDUG�ZDVK�RU�WKH�EDVHOLQH�ZDVK�

)DFLOLW\���

)DFLOLW\����XVHG�D���XQLW�����[�����SUHVV�ZLWK�FRQYHQWLRQDO�LQNV�WR�SULQW�DGYHUWLVHPHQWV�
FDUGV��DQG�RWKHU�FRPPHUFLDO�SURGXFWV���7KH�SUHVV�RSHUDWRU�DW�)DFLOLW\����XVHG�:DVK����IRU�DOO�MREV
GXULQJ�WKH�RQH�ZHHN�GHPRQVWUDWLRQ���$W�WKLV�IDFLOLW\��HDFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ�WKUHH
WLPHV�GXULQJ�FOHDQLQJ��RQFH�ZLWK�D�ZHW�VSRQJH�WR�UHPRYH�SDSHU�GXVW��ZKHQ�QHHGHG���RQFH�ZLWK�D
UHXVDEOH�VKRS�WRZHO�VRDNHG�ZLWK�QDSKWKD��ZKLFK�LV�DOVR�WKH�EDVHOLQH�ZDVK�XVHG�WKURXJKRXW�WKH
GHPRQVWUDWLRQV���DQG�ILQDOO\�ZLWK�D�FOHDQ�GU\�VKRS�WRZHO�WR�UHPRYH�H[FHVV�ZDVK���7KLV�DSSOLFDWLRQ
SURFHGXUH� ZDV� DOVR� XVHG� IRU� WKH� DSSOLFDWLRQ� RI� WKH� VXEVWLWXWH� ZDVK�� � )DFLOLW\� ��� KDV� WULHG
VXEVWLWXWH��ORZ�92&�EODQNHW�ZDVKHV�LQ�WKH�SDVW��EXW�IRXQG�WKDW�WKH�SURGXFWV�ZHUH�QRW�DFFHSWDEOH
EHFDXVH�WKH\�GLG�QRW�GU\�RQ�WKH�EODQNHW�DV�IDVW�DV�WKHLU�VWDQGDUG�ZDVK�
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2YHUDOO�� DW� )DFLOLW\� ��� WKH� SHUIRUPDQFH� RI�:DVK� ��� ZDV� FRQVLGHUHG� �IDLU��� � 7KH� SUHVV
RSHUDWRU�IRXQG�WKDW�:DVK����GLG�QRW�FXW�LQN�DV�ZHOO�DV�WKH�EDVHOLQH�ZDVK��HVSHFLDOO\�RQ�EODFN�LQNV
DQG�LQ�FDVHV�RI�KHDY\�LQN�EXLOG�XS���:DVK����ZDV�WHVWHG�XQGHU�OLJKW�DQG�PHGLXP�LQN�FRYHUDJH
FRQGLWLRQV� ZKLOH� WKH� EDVHOLQH� ZDVK�ZDV� REVHUYHG� RQO\� XQGHU� KHDY\� LQN� FRYHUDJH� FRQGLWLRQV�
%HFDXVH�WKH�EDVHOLQH�ZDVK� LV�QRUPDOO\�XVHG�DW� WKH� IDFLOLW\�� WKH�RSHUDWRUªV� IDPLOLDULW\�ZLWK�WKH
EDVHOLQH�ZDVK�DOORZHG�KLP�WR�PDNH�DFFXUDWH�FRPSDULVRQV�EHWZHHQ�WKH�VXEVWLWXWH�ZDVK�DQG�WKH
EDVHOLQH�ZDVK�XQGHU�DOO�LQN�FRYHUDJH�FRQGLWLRQV���7KH�VXEVWLWXWH�ZDVK�UHTXLUHG�PRUH�WLPH�DQG
HIIRUW�WR�FOHDQ�WKH�EODQNHW�WKDQ�WKH�EDVHOLQH�ZDVK�EHFDXVH�DGGLWLRQDO�URWDWLRQV�ZHUH�UHTXLUHG�WR
UHPRYH�WKH�LQN���7KH�VXEVWLWXWH�ZDVK�W\SLFDOO\�UHTXLUHG�RQH�H[WUD�EODQNHW�URWDWLRQ�ZLWK�D�EODQNHW
ZDVK�VRDNHG�VKRS� WRZHO�� �2Q�DYHUDJH�� WKLV�SUHVV�RSHUDWRU� UHTXLUHG������VHFRQGV�SHU�EODQNHW
URWDWLRQ��VR�WKH�DFWXDO�WLPH�WR�FOHDQ�D�EODQNHW�XVLQJ�:DVK����ZDV�QRW�LQFUHDVHG�VLJQLILFDQWO\���7KH
SUHVV�RSHUDWRU� IRXQG� WKDW�D� ODUJHU� YROXPH�RI�:DVK����ZDV�DOVR�QHHGHG� WR� UHPRYH� WKH� LQN� LQ
FRPSDULVRQ�WR�WKH�EDVHOLQH�ZDVK������RXQFHV�IRU�WKH�EDVHOLQH�ZDVK�FRPSDUHG�WR�����RXQFHV�IRU�WKH
VXEVWLWXWH�ZDVK����7KH�RYHUDOO�WLPH�DQG�HIIRUW�WR�FOHDQ�WKH�EODQNHWV�ZDV�DOVR�D�IDFWRU�RI�WKH�WKLFN
FRQVLVWHQF\�RI�WKH�VXEVWLWXWH�ZDVK�ZKLFK�PDGH�LW�GLIILFXOW�IRU�WKH�RSHUDWRU�WR�JHW�WKH�SURGXFW�WR
VRDN�LQWR�WKH�VKRS�WRZHO�
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Summary of Performance Demonstrations for Blanket Wash 14 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 14 0.97; 12% 230+ 5 17.5 @ 68(F 1.5 3 8 10

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 14 at
Facility 6

1.3 ± 0.6
(n=15)a

4.3 ± 0.6 4.4 ± 0.5 8.0 ± 0.0 Medium Medium High Based on a sample size of 15 blanket washes:
 • Good performance; cut ink well.
 • Extra effort was required to remove the oily
residue that the wash left on the blanket.

Baseline Wash
at Facility 6

1.5
(n=1)

NA 2.0 ± 0.0 NA NA Low NA  • Good performance; cut ink well. 

WASH 14 at
Facility 16

2.8 ± 0.5
(n=34)

3.2 ± 0.6 4.0 ± 0.5 NA High High NA Based on a sample size of 34 blanket washes:
• Did not cut ink as well as the baseline wash.
 • Black inks and heavy ink build up are especially
difficult to clean.
 • Thick consistency of the wash made it difficult to
soak into shop towel.

Baseline Wash
at Facility 16

2.0 ± 0.0
(n=3)

NA NA 3.0 ± 0.0 NA NA Low  • Baseline wash is facility's standard wash.

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes on which this data is based, as recorded by the printer.a

  Time required to clean the blanket measured by the number of blanket rotations:  Avg. time per rotation = 22.5 sec. at Facility 6 and 20.8 sec. at Facility 16b

(based on time recorded by the project observer) 
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Composition:
Fatty acid derivatives
Propylene glycol ethers
Water

VOC Content:  22%; 1.8 lbs/gal
Flashpoint:  230+(F
pH:  4.6

Blanket Wash 19 

)DFLOLW\���

$W�)DFLOLW\�����:DVK����ZDV�XVHG�RQ�D�VLQJOH�XQLW�����[�����SUHVV�DQG�D���XQLW������[����
SUHVV�ZLWK�VR\�RLO�EDVHG�LQNV���&RPPHUFLDO�SURGXFWV�VXFK�DV�EXVLQHVV�IRUPV�DQG�EURFKXUHV�ZHUH
SULQWHG���7KH�SUHVV�RSHUDWRU�XVHG�:DVK����IRU�WKH�IRXU�GD\V�WKDW�WKH�SUHVVHV�ZHUH�RSHUDWLQJ�GXULQJ
WKH�RQH�ZHHN�GHPRQVWUDWLRQ�SHULRG�ZKLFK�UHVXOWHG�LQ�RQO\�ILYH�EODQNHW�FOHDQLQJV���$W�WKLV�IDFLOLW\�
HDFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ�WKUHH�WLPHV�GXULQJ�FOHDQLQJ��WZLFH�ZLWK�D�UHXVDEOH�UDJ�VRDNHG
ZLWK�EODQNHW�ZDVK��DQG�RQFH�ZLWK�D�GU\�UDJ�WR�UHPRYH�H[FHVV�EODQNHW�ZDVK���%ODQNHW�ZDVK�LV
DSSOLHG�WR�WKH�UDJ�XVLQJ�D�VTXLUW�ERWWOH�DQG�WKH�UDJ�LV�UHVRDNHG�ZLWK�ZDVK�SULRU�WR�UHXVH�RQ�RWKHU
EODQNHWV���7KH�VDPH�UDJ�LV�XVHG�XQWLO�LW�KDV�WRR�PXFK�LQN�EXLOG�XS�WR�HIIHFWLYHO\�FOHDQ�WKH�EODQNHW�
&XUUHQWO\��WKLV�IDFLOLW\�FOHDQV�WKHLU�EODQNHWV�XVLQJ�D�ZDVK�ZKLFK�FRQWDLQV�DOLSKDWLF�K\GURFDUERQV�
DFFRUGLQJ�WR�WKH�06'6���2WKHU�WKDQ�FKDQJLQJ�WKH�QXPEHU�RI�URWDWLRQV�WR�FOHDQ�D�EODQNHW��WKLV
DSSOLFDWLRQ� SURFHGXUH�ZDV� QRW�PRGLILHG� GXULQJ� WKH� GHPRQVWUDWLRQ� RI� WKH� VXEVWLWXWH� SURGXFW�
)DFLOLW\����KDG�WULHG�DQ�DOWHUQDWLYH�ORZ�92&�EODQNHW�ZDVK��EXW�IRXQG�WKDW�LW�GLG�QRW�GU\�DV�IDVW�DV
WKHLU�VWDQGDUG�SURGXFW�DQG�ZDV�PRUH�H[SHQVLYH�

%DVHG� RQ� WKH� ILYH� EODQNHW� FOHDQLQJV� ZLWK�:DVK� ���� WKH� SUHVV� RSHUDWRU� DW� )DFLOLW\� ��
HYDOXDWHG�LWV�SHUIRUPDQFH�DV��SRRU����7KH�SUHVV�RSHUDWRU�IRXQG�WKDW�:DVK����FXW�LQN�VXIILFLHQWO\
RQO\�ZKHQ�DSSOLHG�WR�WKH�EODQNHW�JHQHURXVO\���7KH�EDVHOLQH�ZDVK�ZDV�IRXQG�WR�FXW�WKH�LQN�ZHOO��EXW
UHTXLUHG�DGGLWLRQDO�HIIRUW�GXH�WR�WKH�ZDVK
V�KLJK�UHVLVWDQFH�WR�WKH�EODQNHW�VXUIDFH���2Q�DYHUDJH�
PRUH�WKDQ�WKUHH�WLPHV�DV�PXFK�RI�:DVK����ZDV�XVHG�FRPSDUHG�WR�WKH�EDVHOLQH�ZDVK���7KH�WKLFN
FRQVLVWHQF\�RI�WKH�VXEVWLWXWH�ZDVK�DOVR�FRQWULEXWHG�WR�WKH�ODUJHU�TXDQWLW\�RI�ZDVK�QHHGHG��DV�ZHOO
DV�LQFUHDVHG�WLPH�DQG�HIIRUW�WR�FOHDQ�D�EODQNHW�LQ�FRPSDULVRQ�WR�WKH�EDVHOLQH�ZDVK���7KH�SUHVV
RSHUDWRU�KDG�GLIILFXOW\�JHWWLQJ�WKH�SURGXFW�WR�VRDN�LQWR�WKH�UDJ��ZKLFK�UHVXOWHG�LQ�D�ODUJH�DPRXQW
RI�ZDVK�EHLQJ�DSSOLHG�WR�WKH�EODQNHW�RQ�WKH�ILUVW�IHZ�VZLSHV�RI�WKH�UDJ�DQG�D�FRPSDUDWLYHO\�VPDOO
DPRXQW�QHDU�WKH�HQG�RI�WKH�EODQNHW�URWDWLRQ���7KH�SUHVV�RSHUDWRU�ZRXOG�WKHQ�QHHG�WR�URWDWH�WKH
EODQNHW�DGGLWLRQDO�WLPHV��DSSO\LQJ�PRUH�VXEVWLWXWH�ZDVK�WR�HQVXUH�WKDW�WKH�QHFHVVDU\�DPRXQW�RI
EODQNHW�ZDVK�UHDFKHG�DOO�DUHDV�RI�WKH�EODQNHW���7KLV�VLJQLILFDQWO\�LQFUHDVHG�WKH�DYHUDJH�QXPEHU
RI�URWDWLRQV�UHTXLUHG�WR�FOHDQ�D�EODQNHW��HVSHFLDOO\�LQ�WKH�FDVH�RI�OLJKW�LQN�FRYHUDJH�ZKHUH�URWDWLRQV
LQFUHDVHG�IURP�����URWDWLRQV�IRU�WKH�EDVHOLQH�ZDVK�WR�����URWDWLRQV�IRU�WKH�VXEVWLWXWH���%HFDXVH�WKH
DYHUDJH�WLPH�WR�URWDWH�D�EODQNHW�ZDV������VHFRQGV�DW�)DFLOLW\�����WKH�DYHUDJH�EODQNHW�FOHDQLQJ�WLPH
LQFUHDVHG�E\�����PLQXWHV�RYHU�WKH�EDVHOLQH�ZDVK�IRU�OLJKW�LQN�FRYHUDJH���7KH�HIIRUW�QHHGHG�WR�XVH
:DVK����ZDV�HYDOXDWHG�DV��KLJK��GXH�WR�LWV�WKLFN�FRQVLVWHQF\�DQG�WKH�H[WUD�URWDWLRQV�LW�UHTXLUHG�
7KH�SUHVV�RSHUDWRU�REVHUYHG�WKDW�WKH�ZDVK�FXW�WKH�LQN�EHWWHU�RQ�WKH�ILUVW�IHZ�VZLSHV�ZKHUH�WKH
ZDVK�RQ�WKH�EODQNHW�ZDV�UHODWLYHO\�WKLFN�LQ�FRPSDULVRQ�WR�RWKHU�DUHDV�ZLWK�D�WKLQQHU�OD\HU�RI�ZDVK�
7KH�SUHVV�RSHUDWRU�DOVR�QRWLFHG�WKDW�WKH�DELOLW\�RI�WKH�VXEVWLWXWH�ZDVK�WR�UHPRYH�LQN�ZDV�EHWWHU
ZKHQ�LW�ZDV�DOORZHG�WR�VLW�RQ�WKH�EODQNHW�IRU�D�IHZ�PLQXWHV�EHIRUH�EHLQJ�UHPRYHG�
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)DFLOLW\���

)DFLOLW\����XVHG�D���XQLW�����[�����SUHVV�DOVR�ZLWK�VR\�RLO�EDVHG�LQNV�WR�SULQW�EURFKXUHV�
FDUGV��DQG�RWKHU�FRPPHUFLDO�SURGXFWV���7KH�SUHVV�RSHUDWRU�DW�)DFLOLW\����XVHG�:DVK����IRU�WKUHH
GD\V�DQG�WKHQ�VWRSSHG�EHFDXVH�KH�IRXQG�WKDW�WKH�SURGXFW�UHTXLUHG�D�VLJQLILFDQW�DPRXQW�RI�H[WUD
HIIRUW��WLPH�DQG�TXDQWLW\�RI�ZDVK�WR�FOHDQ�WKH�EODQNHWV���7KH�RSHUDWRU�W\SLFDOO\�FOHDQV�WKH�EODQNHW
E\�SRXULQJ�WKH�EODQNHW�ZDVK�RQWR�D�FOHDQ��UHXVDEOH�UDJ�DQG�ZLSLQJ�WKH�EODQNHW�ZKLOH�URWDWLQJ�LW
PDQXDOO\�WZLFH���7KH�EODQNHW�LV�WKHQ�DOORZHG�WR�GU\�E\�HYDSRUDWLRQ�EHIRUH�UHVWDUWLQJ�WKH�SUHVV�
7KLV�DSSOLFDWLRQ�SURFHGXUH�ZDV�DOVR�XVHG�IRU�WKH�DSSOLFDWLRQ�RI�WKH�EDVHOLQH�ZDVK���:KHQ�XVLQJ
:DVK�����WKH�SUHVV�RSHUDWRU�PRGLILHG�WKH�DSSOLFDWLRQ�SURFHGXUH�VOLJKWO\�DQG�ZLSHG�WKH�EODQNHW�ZLWK
D�GU\�UDJ�EHIRUH�UHVXPLQJ�WKH�SULQW�MRE���7KH�VWDQGDUG�ZDVK�XVHG�DW�WKLV�IDFLOLW\�FRQWDLQV�DURPDWLF
K\GURFDUERQV��SRO\JO\FRO�HWKHUV��DOLSKDWLF�K\GURFDUERQV��DQG�D�SURSULHWDU\�FRPEXVWLEOH�FKHPLFDO�
DFFRUGLQJ�WR�WKH�06'6���3ULRU�WR�WKLV�SURMHFW��WKH\�GLG�VRPH�H[SHULPHQWLQJ�ZLWK�DQRWKHU�VXEVWLWXWH
ZDVK��EXW�LW�GLG�QRW�ZRUN�DV�ZHOO�DV�WKHLU�VWDQGDUG�SURGXFW�DQG�LW�ZDV�LUULWDWLQJ�WR�WKH�VNLQ�DV�ZHOO�
,Q�WKH�SDVW��WKH\�XVHG�DQ�DXWRPDWLF�EODQNHW�ZDVKHU��KRSLQJ�WR�UHGXFH�WKHLU�EODQNHW�ZDVK�FKHPLFDO
XVH�DQG�ODERU��EXW�WKH\�GLVFRQWLQXHG�XVLQJ�LW�DIWHU�WKH\�IRXQG�LW�UHTXLUHG�PRUH�HIIRUW�DQG�ZDVWHG
VROYHQW�

7KH�SUHVV�RSHUDWRU�DW�)DFLOLW\����HYDOXDWHG�WKH�SHUIRUPDQFH�RI�:DVK����DV��SRRU����7KH
RSHUDWRU�IHOW�WKDW�WKH�VXEVWLWXWH�SURGXFW�GLG�QRW�FXW�LQN�DV�ZHOO�DV�WKH�EDVHOLQH�ZDVK���7KH�EDVHOLQH
ZDVK�ZDV�IRXQG�WR�FXW�WKH�LQN�ZHOO��EXW�UHTXLUHG�DGGLWLRQDO�HIIRUW�GXH�WR�LWV�KLJK�UHVLVWDQFH�WR�WKH
EODQNHW�VXUIDFH���6RPH�DGGLWLRQDO�WLPH�ZDV�UHTXLUHG�WR�UHPRYH�WKH�LQN�XVLQJ�:DVK����WKDQ�ZDV
UHTXLUHG�ZLWK�WKH�EDVHOLQH�ZDVK���,Q�DGGLWLRQ��WKH�WKLFN�FRQVLVWHQF\�RI�:DVK����ZDV�IRXQG�WR
UHTXLUH�H[WUD�WLPH��HIIRUW�DQG�TXDQWLW\�WR�FOHDQ�WKH�EODQNHWV���7KH�SUHVV�RSHUDWRU�KDG�GLIILFXOW\
JHWWLQJ�WKH�SURGXFW�WR�VRDN�LQWR�WKH�UDJ�ZKLFK�UHVXOWHG�LQ�VSLOODJH�DQG�D��PHVV\��DSSOLFDWLRQ���:KHQ
WKH�XVXDO�DSSOLFDWLRQ�SURFHGXUH�ZDV�XVHG�ZLWK�WKH�:DVK�����DQ�RLO\�UHVLGXH�UHPDLQHG�RQ�WKH
EODQNHW�ZKLFK�LQFUHDVHG�WKH�QXPEHU�RI�FRSLHV�UHTXLUHG�WR�JHW�XS�WR�SULQW�TXDOLW\�DIWHU�UHVWDUWLQJ
WKH�SUHVV���2QH�RU�WZR�URWDWLRQV�ZLWK�D�GU\�UDJ�ZHUH�QHHGHG�WR�UHPRYH�WKH�UHVLGXH�IURP�WKH�EODQNHW
EHIRUH� SULQWLQJ�� � 7KH� TXDQWLW\� RI� :DVK� ��� QHHGHG� WR� UHPRYH� WKH� LQN�PRUH� WKDQ� GRXEOHG� LQ
FRPSDULVRQ�WR�WKH�EDVHOLQH�ZDVK���7KH�SUHVV�RSHUDWRU�UDWHG�WKH�HIIRUW�QHHGHG�DV��KLJK��IRU�ERWK�WKH
EDVHOLQH� DQG� WKH� VXEVWLWXWH� ZDVKHV�� � $OWKRXJK� WKH� SHUIRUPDQFH� RI� WKH� EDVHOLQH� ZDVK� ZDV
FRQVLGHUHG�WR�EH�JRRG��WKH�HIIRUW�QHHGHG�WR�XVH�WKH�EDVHOLQH�ZDVK�ZDV�UDWHG�DV��KLJK��EHFDXVH�WKH
RSHUDWRU�IRXQG�LW�WR�KDYH�KLJK�UHVLVWDQFH�WR�EHLQJ�GUDJJHG�DFURVV�WKH�EODQNHW���7KH�HIIRUW�WR�XVH�WKH
VXEVWLWXWH�ZDVK�ZDV�UDWHG�DV��KLJK��GXH�WR�WKH�H[WUD�URWDWLRQV�DQG�WKH�PHVV\�DSSOLFDWLRQ�
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Summary of Performance Demonstrations for Blanket Wash 19 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure 
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 19 1.8; 22% 230+ 4.6 17.5 @ 68(F 1.5 1.5 11 9

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3.0 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 19 at
Facility 18

4.8 ± 3.0
(n=5)a

8.0 ± 0.0 7.7 ± 2.1 NA High High NA Based on a sample size of 5 blanket washes:
• Thick consistency of wash made it difficult to soak into
rag and resulted in uneven application.
• Large quantities were required to cut ink.

Baseline Wash
at Facility 18

1.5 ± 0.8
(n=6)

2.7 ± 0.5 3.5 ± 0.7 NA Low Low NA • Good performance; cut the ink well.

WASH 19 at
Facility 19

2.2 ± 0.5
(n=8)

4.0 ± 0.0 4.0 ± 0.0 4.0 ± 0.0 High High High Based on a sample size of 8 blanket washes:
• Thick consistency of wash was messy and difficult to
use.
• Cut demonstration short due to extra effort and time
required to clean blanket.

Baseline Wash
at Facility 19

0.9 ± 0.2
(n=5)

2.2 ± 0.4 NA NA High NA NA • Good performance; cut the ink well.
• Required additional effort to drag across the blanket.

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes on which this data is based, as recorded by the printer.a

  Time required to clean the blanket measured by the number of blanket rotations: Avg. time per rotation = 16.2 sec. at Facility 18 and 18.5 sec. at Facility 19b

(based on time recorded by the project observer)
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Composition:
 Water
 Hydrocarbons, petroleum distillates
 Hydrocarbons, aromatic
 Alkyl benzene sulfonates

VOC Content:  35%; 2.7 lbs/gal
Flashpoint:  170(F
pH:  7.1

Blanket Wash 20 

)DFLOLW\���

:DVK����ZDV�WHVWHG�RQ�D���XQLW������[�����SUHVV�DW�)DFLOLW\������'XULQJ�WKH�SHUIRUPDQFH
GHPRQVWUDWLRQ��FRQYHQWLRQDO�DQG�YHJHWDEOH�EDVHG�LQNV�ZHUH�XVHG�WR�SURGXFH�FRPPHUFLDO�SURGXFWV
VXFK�DV�EURFKXUHV��SXEOLFDWLRQV��DQG�PDLOLQJV���)DFLOLW\����KDG�WULHG�XVLQJ�DOWHUQDWLYH�EODQNHW
ZDVKHV� IRU�ZRUNHU�KHDOWK�DQG�VDIHW\�RU�HQYLURQPHQWDO� UHDVRQV�RQ� IRXU�RFFDVLRQV�SULRU� WR� WKH
SHUIRUPDQFH�GHPRQVWUDWLRQ�� EXW�XVH� RI� DOO� IRXU�SURGXFWV�KDG�EHHQ�GLVFRQWLQXHG�GXH� WR� RGRU
SUREOHPV���&XUUHQWO\��WKLV�IDFLOLW\ªV�VWDQGDUG�ZDVK�FRQVLVWV�RI�SHWUROHXP�QDSKWKD��GLSURS\OHQH
JO\FRO� PHWK\O� HWKHU�� DQG� �������QHQWKDGLHQH�� DFFRUGLQJ� WR� WKH�06'6�� � 1RUPDO� EODQNHW� ZDVK
SURFHGXUH�FRQVLVWV�RI�WKUHH�ZLSHV�ZLWK�D�UHXVDEOH�VKRS�WRZHO�VDWXUDWHG�ZLWK�EODQNHW�ZDVK��IROORZHG
E\�D�VLQJOH�ZLSH�ZLWK�D�FOHDQ�GU\�VKRS�WRZHO�WR�UHPRYH�H[FHVV�ZDVK�DQG�GU\�WKH�EODQNHW���7KH
EODQNHW�ZDVK�LV�DSSOLHG�WR�WKH�VKRS�WRZHO�ZLWK�D�VTXLUW�ERWWOH���,I�SRVVLEOH��WKH�VKRS�WRZHOV�ZHUH
XVHG�WR�FOHDQ�PRUH�WKDQ�RQH�EODQNHW���7KLV�VWDQGDUG�DSSOLFDWLRQ�PHWKRG�ZDV�DOVR�XVHG�IRU�WKH
SHUIRUPDQFH�GHPRQVWUDWLRQ���

2YHUDOO��:DVK����ZDV�JLYHQ�D�IDLU�SHUIRUPDQFH�UDWLQJ�DQG�D�PHGLXP�HIIRUW�UDWLQJ�� �2Q
DYHUDJH��WKH�EDVHOLQH�ZDVK�SHUIRUPHG�EHWWHU�RYHUDOO��EXW�DOVR�UHTXLUHG�D�PHGLXP�DPRXQW�RI�HIIRUW�
7KH�WLPH�UHTXLUHG�WR�ZDVK�WKH�EODQNHW�ZDV�VOLJKWO\�OHVV�IRU�:DVK����WKDQ�IRU�WKH�EDVHOLQH�ZDVK�
:DVK����UHTXLUHG�����URWDWLRQV�ZKHUHDV�WKH�EDVHOLQH�ZDVK�UHTXLUHG�����URWDWLRQV���+RZHYHU��GHOD\V
UHVXOWHG�IURP�DQ�RLO\�ILOP�VRPHWLPHV�OHIW�RQ�WKH�EODQNHW�DIWHU�XVH�RI�:DVK������7KLV�ILOP�KDG�WR�EH
UHPRYHG�ZLWK�D�WKLUG�URWDWLRQ��WKXV�EULQJLQJ�WKH�DYHUDJH�QXPEHU�RI�URWDWLRQV�FORVH�WR�����IRU�WKH
SHUIRUPDQFH�GHPRQVWUDWLRQ���$GGLWLRQDO�GHOD\V�UHVXOWHG�IURP�WKH�WKLFN�FRQVLVWHQF\�RI�:DVK����
7KH�SUHVV�RSHUDWRU�RIWHQ�KDG�WR�ZDLW�IRU�WKH�ZDVK�WR�VRDN�LQWR�WKH�DSSOLFDWLRQ�VKRS�WRZHO���*UHDWHU
HIIRUW�ZDV�UHTXLUHG�WR�FXW� LQN�XQGHU�KHDY\� LQN�FRYHUDJH�VLWXDWLRQV�� WKH�SUHVV�RSHUDWRU�JDYH�D
JUHDWHU�SURSRUWLRQ�RI�KLJK�HIIRUW�UDWLQJV�WR�WKH�ZDVK�XQGHU�WKHVH�FRQGLWLRQV���:DVK����DOVR�KDG
GLIILFXOW\�FXWWLQJ�WKURXJK�OLJKW�LQNV�VXFK�DV�UHGV�DQG�\HOORZV���3UHVV�RSHUDWRUV�GLG�QRW�FRQVLGHU�WKH
RGRU�RI�:DVK����WR�EH�VLJQLILFDQW�

)DFLOLW\���

$W�)DFLOLW\�����:DVK����ZDV�XVHG�RQ�D���XQLW������[�����SUHVV�ZLWK�FRQYHQWLRQDO�LQNV���$
YDULHW\�RI�FRPPHUFLDO�SURGXFWV�RQ�D�YDULHW\�RI�SDSHU�W\SHV�ZHUH�SULQWHG�GXULQJ�WKH�SHUIRUPDQFH
GHPRQVWUDWLRQ��IURP�SRVWHUV�RQ�JORVV\�VWRFN�WR�LQIRUPDWLRQ�FDUGV�RQ�FDUGERDUG�VWRFN���:DVK���
ZDV�XVHG�DSSUR[LPDWHO\�WKLUW\�WLPHV�GXULQJ�WKH�ZHHN�ORQJ�SHUIRUPDQFH�GHPRQVWUDWLRQ��,Q�WKH
W\SLFDO�EODQNHW�ZDVKLQJ�SURFHGXUH�DW�)DFLOLW\�����HDFK�EODQNHW�LV�ZLSHG�WZLFH��RQFH�ZLWK�D�UHXVDEOH
VKRS�WRZHO�VDWXUDWHG�ZLWK�EODQNHW�ZDVK�IURP�D�SOXQJHU�FDQ��DQG�RQFH�ZLWK�D�GU\�UHXVDEOH�VKRS
WRZHO�WR�UHPRYH�WKH�H[FHVV�EODQNHW�ZDVK���7KH�EODQNHW�ZDVK�VKRS�WRZHO�LV�RIWHQ�XVHG�RQ�PRUH�WKDQ
RQH�EODQNHW��GHSHQGLQJ�RQ�WKH�FOHDQOLQHVV�RI�WKH�VKRS�WRZHO�DV�ZHOO�DV�WKH�LQN�FRYHUDJH���$FFRUGLQJ
WR� WKH� 06'6�� WKH� VWDQGDUG� IDFLOLW\� ZDVK� LV� D� SHWUROHXP� QDSKWKD�EDVHG� SURGXFW�� � ,Q� WKH
SHUIRUPDQFH�GHPRQVWUDWLRQ�� WKH�RQO\�FKDQJH� LQ�DSSOLFDWLRQ�SURFHGXUH�ZDV�WKDW�:DVK����ZDV
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GLUHFWO\�DSSOLHG�WR�HDFK�VKRS�WRZHO�IRU�WKH�DSSOLFDWLRQ�SURFHVV�DQG�WKH�SOXQJHU�FDQ�ZDV�QRW�XVHG�

3UHVV�RSHUDWRUV�DW�)DFLOLW\����GHFOLQHG� WR�XVH�:DVK����DIWHU� H[SHULHQFLQJ�QDXVHD�DQG
GL]]LQHVV�DIWHU�WKUHH�WULDOV���:DVK����DJJUDYDWHG�D�SUHYLRXVO\�H[LVWLQJ�UHVSLUDWRU\�FRQGLWLRQ�LQ�RQH
SUHVV�RSHUDWRU��DQG�FDXVHG�GL]]LQHVV�LQ�DQRWKHU���7KHVH�KHDOWK�SUREOHPV�FRLQFLGHG�ZLWK�D�VWURQJ
RGRU�DV�EODQNHW�ZDVK�HYDSRUDWHG�IURP�WKH�ZDVK�VKRS�WRZHO�GXULQJ�WKH�ZLSH�SURFHVV��
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Summary of Performance Demonstrations for Blanket Wash 20

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 20 2.7; 35% 170 7.1 1.5 @ 77(F 0 1.5 5 7

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average Volume
Used

(ounces)

Time required c

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 20 at
Facility 11

1.4 ± 0.6 
(n=17)a

2.0 ± 0.0 2.7 ± 0.8 4.0 ± 0.8 Medium Medium High Based on a sample size of 17 blanket washes:
• Performance considered fair, but worse than
facility and baseline washes.
• Left oily residue on blanket that required
additional rotations to remove.
• Hard to apply to shop towels due to thick
consistency.

Baseline Wash
at Facility 11

0.7 ± 0.2
(n=4)

3.7 ± 0.6 3.0 ± 0.0 NA Medium Medium NA • Good performance.
• Slight odor. 

WASH 20 at
Facility 12

3.0 (n=1)b NA 5.0 ± 0.0 NA NA High NA Based on a sample size of 1 blanket wash: 
• Product induced nausea in press operators;
Facility declined opportunity to test product.

Baseline Wash
at Facility 12

4.4 ± 1.6
(n=6)

4.0 ± 0.0 2.5 ± 1.0 NA High High NA • Required higher effort than standard wash.
• Did not cut ink as well as standard wash.
• Slight odor.

NA = Not Applicable; product was not demonstrated under these conditions. 
  n = number of washes on which this data is based, as recorded by the printer.a

  n = number of washes this data is based on, as recorded by the observer.b

  Time required to clean the blanket measured by the number of blanket rotations. Avg. time per rotation = 95.7 sec. at Facility 11 and 120.0 sec. at Facility 12c c

(based on time recorded by the project observer)
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Composition: 
Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates
Fatty acid derivatives

VOC Content:  47%; 3.5 lbs/gal
Flashpoint:  115(F
pH:  6.2

Blanket Wash 21 

)DFLOLW\��

)DFLOLW\���SULQWV�FUHGLW�FDUGV�DQG�LGHQWLILFDWLRQ�FDUGV�RQ�SODVWLF�VKHHWV�XVLQJ�FRQYHQWLRQDO
LQNV���:DVK���ZDV�XVHG�RQ�D�VLQJOH�XQLW������[�����SUHVV���&XUUHQWO\��WKLV�IDFLOLW\�FOHDQV�WKHLU
EODQNHWV� XVLQJ� D� ZDVK� ZKLFK� FRQVLVWV� RI� DOLSKDWLF� SHWUROHXP� GLVWLOODWHV�� DURPDWLF� SHWUROHXP
GLVWLOODWHV��������WULPHWK\OEHQ]HQH��QRQ\OSKHQR[\SRO\��HWK\OHQHR[\��HWKDQRO��GLLVRQRQ\O�SKWKDODWH�
�����GL�WHUW�EXW\O�S�FUHVRO��DFFRUGLQJ�WR�WKH�06'6���(DFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ�IRXU
WLPHV�GXULQJ� FOHDQLQJ�� WKUHH� WLPHV� WR� UHPRYH� WKH� LQN�ZLWK� UHXVDEOH� VKRS� WRZHOV� VRDNHG�ZLWK
EODQNHW�ZDVK��DQG�RQFH�ZLWK�D�VKRS�WRZHO�VRDNHG�ZLWK�7UX�GRW�FOHDQHU��D�PRUH�YRODWLOH�ZDVK��WR
WKRURXJKO\�GU\�WKH�EODQNHW���%ODQNHW�ZDVK�LV�DSSOLHG�WR�WKH�VKRS�WRZHO�XVLQJ�D�VTXLUW�ERWWOH�DQG
WKH�ODVW�VKRS�WRZHO�IURP�WKH�SUHYLRXV�ZDVK�LV�XVHG�DV�WKH�ILUVW�VKRS�WRZHO�RQ�WKH�QH[W�ZDVK���7KH
VDPH�VKRS�WRZHOV�DUH�XVHG�XQWLO�WKHUH�LV�WRR�PXFK�LQN�EXLOG�XS�RQ�WKH�VKRS�WRZHO�WR�HIIHFWLYHO\
UHPRYH�LQN���7KH�DSSOLFDWLRQ�SURFHGXUH�ZDV�PRGLILHG�VOLJKWO\�IRU�ERWK�WKH�EDVHOLQH�ZDVK�DQG�WKH
VXEVWLWXWH�ZDVK�GXULQJ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ��D�GU\�VKRS�WRZHO�ZDV�XVHG�WR�GU\�WKH
EODQNHW�UDWKHU�WKDQ�D�GU\LQJ�VROXWLRQ��

7KH�RSHUDWRU�UDWHG�WKH�SHUIRUPDQFH�RI�:DVK����DV��IDLU��IRU�DOO�OHYHOV�RI�LQN�FRYHUDJH���,W�FXW
WKH�LQN�ZHOO��EXW�LW�OHIW�DQ�RLO\�UHVLGXH�HYHQ�DIWHU�ZLSLQJ�WKH�EODQNHW�ZLWK�D�GU\�VKRS�WRZHO���7R
UHPRYH�WKH�UHVLGXH��WKH�SUHVV�RSHUDWRU�ZLSHG�WKH�EODQNHW�D�VHFRQG�WLPH�ZLWK�DQRWKHU�GU\�VKRS
WRZHO���(YHQ�ZLWK�WKH�H[WUD�ZLSLQJ��WKH�RSHUDWRU�IHOW�WKH�UHVLGXH�FDXVHG�FRORU�ZDVK�RXW�RQ�WKH�QH[W
MRE��VR�WKDW�DGGLWLRQDO�ZDVWH�VKHHWV��DSSUR[LPDWHO\����SHUFHQW�PRUH��ZHUH�QHHGHG�WR�JHW�EDFN�WR
FRORU���$IWHU�FOHDQLQJ�VL[�EODQNHWV�ZLWK�:DVK�����WKH�SUHVV�RSHUDWRU�VZLWFKHG�EDFN�WR�XVLQJ�WKH
VWDQGDUG�ZDVK��7KH�RSHUDWRU�VXPPDUL]HG�WKH�SURGXFW�SHUIRUPDQFH�DV�IDLU��LW�FXW�WKH�LQN�ZHOO��EXW
WKH�RLO\��UHVLGXH�UHVXOWHG�LQ�H[WUD�HIIRUW��WR�GU\�WKH�EODQNHW��DQG�H[WUD�ZDVWH�VKHHWV��QHHGHG�WR�JHW
WKH�SUHVV�WR�FRORU����7KH�RSHUDWRU�QRWLFHG�:DVK����KDG�DQ�RGRU��EXW�KH�IHOW�LW�ZDV�PXFK�EHWWHU�WKDQ
WKH�XQSOHDVDQW�RGRU�RI�KLV�VWDQGDUG�ZDVK���

3HUIRUPDQFH�RI�WKH�EDVHOLQH�SURGXFW�ZDV�FRQVLGHUHG�JRRG��LW�FXW�WKH�LQN�ZHOO�ZLWK�PLQLPDO
HIIRUW���&RPSDUHG�WR�:DVK�����WKH�EDVHOLQH�UHTXLUHG�OHVV�HIIRUW�DQG�WLPH�WR�FOHDQ�D�EODQNHW�ZLWK
PHGLXP�LQN�FRYHUDJH����URWDWLRQV�RU�DSSUR[LPDWHO\����VHFRQGV�IRU�WKH�EDVHOLQH�FRPSDUHG�WR�DQ
DYHUDJH�RI�����URWDWLRQV�RU����VHFRQGV�IRU�:DVK�������

)DFLOLW\���

$W�)DFLOLW\�����SHUIRUPDQFH�GHPRQVWUDWLRQV�ZHUH�FRQGXFWHG�RQ�D�WZR�XQLW������[�����SUHVV
ZLWK�FRQYHQWLRQDO�LQNV�ZKHUH�FRPPHUFLDO�SURGXFWV�VXFK�DV�DGYHUWLVHPHQWV�DQG�EURFKXUHV�ZHUH
SULQWHG���&XUUHQWO\��WKLV�IDFLOLW\�XVHV�ZKLFK�FRQWDLQV�SHWUROHXP�QDSKWKD��GLFKORURPHWKDQH��DQG
������WULFKORURHWKDQH��DFFRUGLQJ�WR�WKH�SURGXFWªV�06'6���7KLV�SHUIRUPDQFH�GHPRQVWUDWLRQ�ZDV
WKHLU� ILUVW� H[SHULHQFH� LQ� H[SHULPHQWLQJ� ZLWK� VXEVWLWXWH� EODQNHW� ZDVKHV�� � 7\SLFDOO\� WKH� SUHVV
RSHUDWRU�FOHDQV�WKH�EODQNHW�E\�SRXULQJ�WKH�ZDVK�IURP�D�VTXLUW�ERWWOH�RQWR�D�UHXVDEOH�VKRS�WRZHO
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DQG�ZLSLQJ�GRZQ� WKH�EODQNHW�� �7KH�ZDVK� LV�DOORZHG� WR�GU\�E\� HYDSRUDWLRQ�� �2FFDVLRQDOO\� WKH
RSHUDWRU�ZLOO�PL[�WKH�ZDVK�ZLWK�ZDWHU�WR�UHPRYH�SDSHU�GXVW�DQG�SDSHU�OLQHV�IURP�WKH�EODQNHW���

7KH�RYHUDOO�SHUIRUPDQFH�RI�:DVK����ZDV�UDWHG�DV��IDLU���LW�FXW�WKH�LQN�ZHOO��EXW�LW�OHIW�DQ�RLO\
UHVLGXH�RQ�WKH�EODQNHW���)DFLOLW\����XVHG�WKH�VXEVWLWXWH�ZDVK�IRU�RQH�ZHHN�GXULQJ�ZKLFK����ZDVKHV
ZHUH�UHFRUGHG�E\�WKH�SUHVV�RSHUDWRU���:DVK����FXW�WKH�LQN�ZHOO��EXW�LW�ZDV�QHFHVVDU\�WR�PRGLI\�WKH
DSSOLFDWLRQ�SURFHGXUH�VOLJKWO\�DQG�DGG�D�GU\LQJ�VWHS�WR�UHPRYH�WKH�RLO\�UHVLGXH�OHIW�RQ�WKH�EODQNHW
DIWHU�DSSO\LQJ�WKH�ZDVK���$OWKRXJK�WKLV�VWHS�ZDV�QRW�UHTXLUHG�ZLWK�WKH�IDFLOLW\
V�VWDQGDUG�ZDVK��WKH
RSHUDWRU�GLG�QRW�YLHZ�LW�DV�SDUWLFXODUO\�EXUGHQVRPH��OHYHO�RI�HIIRUW�ZDV�UDWHG�DV��ORZ��RU��PHGLXP��
%RWK�:DVK� ��� DQG� WKH� EDVHOLQH�ZDVK�ZHUH� RQO\� XVHG� RQ� EODQNHWV�ZLWK� OLJKW� RU�PHGLXP� LQN
FRYHUDJH��QR�KHDY\�FRYHUDJH�MREV�ZHUH�UXQ�GXULQJ�WKH�GHPRQVWUDWLRQ�SHULRG���7KH�EDVHOLQH�ZDVK
FXW�WKH�LQN�ZHOO�ZLWK�WKH�VDPH�OHYHO�RI�HIIRUW�DV�LV�UHTXLUHG�IRU�WKH�IDFLOLW\
V�VWDQGDUG�EODQNHW�ZDVK�
&RPSDUHG�WR�WKH�EDVHOLQH�ZDVK��:DVK����WRRN�VOLJKWO\�PRUH�WLPH�EHFDXVH�RI�WKH�H[WUD�GU\LQJ�VWHS�

,Q�DGGLWLRQ�WR�WKH�H[WUD�HIIRUW��WKH�SULQWHU�QRWHG�WKDW�WKH�RLO\�UHVLGXH�RFFDVLRQDOO\�FDXVHG
SUREOHPV�ZLWK�VXEVHTXHQW�SULQW�MREV���,Q�WZR�FDVHV��WKH�SULQWHU�QRWLFHG�WKH�SULQWV�ZHUH�PRWWOHG
�IX]]\�HGJHV����7KH�SULQWHU�KDG�WR�UXQ�DGGLWLRQDO�ZDVWH�VKHHWV�WR�JHW�DFFHSWDEOH��FOHDU�SULQW�TXDOLW\�
7KH�SUHVV�RSHUDWRU�DOVR�FRPPHQWHG� WKDW� WKH�ZDVK�GLG�QRW�DEVRUE� LQWR� WKH�VKRS� WRZHO�HDVLO\�
PDNLQJ�LW�PHVV\�WR�DSSO\���$EVRUEHQF\�ZDV�LPSURYHG�VRPHZKDW�ZKHQ�WKH�ZDVK�ZDV�DSSOLHG�WR�D
VKRS�WRZHO�ZHW�ZLWK�ZDWHU�
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Summary of Performance Demonstrations for Blanket Wash 21

Laboratory Testing Results

Product
VOC Content

(lbs/gal;
% by wt)

pH Flashpoint
((F)

Vapor Pressure
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 21 3.5; 47% 6.2 115 < 0.1 @ 68(F 0 1.5 7 6

Baseline Wash 6.2; 100% 6.6 50 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High)

Performance Evaluation  
Light

Coverage
Medium

Coverage
Heavy

Coverage
Light

Coverage
Medium

Coverage
Heavy

Coverage

WASH 21 at
Facility 6

2.0 ± 0.6
(n=6)a

2.0 ± 0.0 3.3 ± 0.6 4.0 ± 0.0 Low Medium High Based on a sample size of 6 blanket washes:
• Fair performance.
• Cut ink well, but oily residue was difficult to remove.
• Extra waste sheets required to get back up to color
because of residue.

Baseline Wash
at Facility 6

1.5
(n=1)

NA 2 NA NA Low NA • Good performance. 
• Cut the ink well without extra effort.

WASH 21 at
Facility 17

1.6 ± 0.4
(n=25)

1.8 ± 0.4 2.1 ± 0.4 NA Low Medium NA Based on a sample size of 25 blanket washes:
• Fair performance
• Oily residue caused print problems if it was not
completely removed.
• Wash did not absorb into shop towel easily.

Baseline Wash
at Facility 17

1.5 ± 0.4
(n=5)

1.3 ± 0.5 1.0 ± 0.0 NA Medium Medium NA • Good performance
• Same effort as standard wash required.

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes on which this data is based, as recorded by the printer.a

  Time required to clean the blanket measured by the number of blanket rotations:  Avg. time per rotation = 20.5 sec. at Facility 6 and 17.1 sec. at Facility 17b

(based on time recorded by the observer)
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Composition: 
Fatty acids derivatives
Hydrocarbons,aromatic
Water

VOC Content:  Not measured
Flashpoint:  157(F (full strength)
pH:  7.4 (25%)

Blanket Wash 22 

)DFLOLW\���

$W�)DFLOLW\�����:DVK����ZDV�XVHG�RQ�D���XQLW������[�����SUHVV�ZLWK�FRQYHQWLRQDO�LQNV���$
YDULHW\�RI�FRPPHUFLDO�SURGXFWV�RQ�D�YDULHW\�RI�SDSHU�W\SHV�ZHUH�SULQWHG�GXULQJ�WKH�SHUIRUPDQFH
GHPRQVWUDWLRQ��IURP�SRVWHUV�RQ�JORVV\�VWRFN�WR�LQIRUPDWLRQ�FDUGV�RQ�FDUGERDUG�VWRFN���:DVK���
ZDV�XVHG�DSSUR[LPDWHO\�WKLUW\�WLPHV�GXULQJ�WKH�ZHHN�ORQJ�SHUIRUPDQFH�GHPRQVWUDWLRQ��,Q�WKH
W\SLFDO�EODQNHW�ZDVKLQJ�SURFHGXUH�DW�)DFLOLW\�����HDFK�EODQNHW�LV�ZLSHG�WZLFH��RQFH�ZLWK�D�UHXVDEOH
VKRS�WRZHO�VDWXUDWHG�ZLWK�EODQNHW�ZDVK�IURP�D�SOXQJHU�FDQ��DQG�RQFH�ZLWK�D�GU\�UHXVDEOH�VKRS
WRZHO�WR�UHPRYH�WKH�H[FHVV�EODQNHW�ZDVK���7KH�EODQNHW�ZDVK�VKRS�WRZHO�LV�RIWHQ�XVHG�RQ�PRUH�WKDQ
RQH�EODQNHW��GHSHQGLQJ�RQ�WKH�FOHDQOLQHVV�RI�WKH�VKRS�WRZHO�DV�ZHOO�DV�WKH�LQN�FRYHUDJH���7KH
VWDQGDUG�IDFLOLW\�ZDVK�LV�D�SHWUROHXP�QDSKWKD�EDVHG�SURGXFW��DFFRUGLQJ�WR�WKH�06'6���,Q�WKH
SHUIRUPDQFH�GHPRQVWUDWLRQ�� WKH�RQO\�FKDQJH� LQ�DSSOLFDWLRQ�SURFHGXUH�ZDV�WKDW�:DVK����ZDV
GLUHFWO\�DSSOLHG�WR�HDFK�VKRS�WRZHO�IRU�WKH�DSSOLFDWLRQ�SURFHVV�DQG�WKH�SOXQJHU�FDQ�ZDV�QRW�XVHG�

2YHUDOO��WKH�SHUIRUPDQFH�RI�:DVK����ZDV�UDWHG�DV�IDLU���$FFRUGLQJ�WR�SUHVV�RSHUDWRUV��:DVK
���FXW�WKH�LQN�ZHOO�DQG�SHUIRUPHG�EHWWHU�WKDQ�WKH�EDVHOLQH�ZDVK�RYHUDOO��EXW�LW
V�WKLFN�FRQVLVWHQF\
FDXVHG�GHOD\V�ZKLOH�WKH�SUHVV�RSHUDWRU�ZDLWHG�IRU�WKH�ZDVK�WR�VRDN�LQWR�WKH�DSSOLFDWLRQ�VKRS�WRZHO�
'XULQJ�WKH�LQLWLDO�REVHUYDWLRQ�SHULRG��WKH�SUHVV�RSHUDWRU�VKRZHG�JUHDW�HQWKXVLDVP�IRU�:DVK����
UDWLQJ�RYHUDOO�SHUIRUPDQFH�DV�JRRG�DV�WKH�VWDQGDUG�IDFLOLW\�ZDVK�DQG�EHWWHU�WKDQ�WKH�EDVHOLQH�ZDVK
LQ� DOO� WULDOV�� � 2YHU� WKH� FRXUVH� RI� WKH� ZHHN�� KRZHYHU�� WKH� WLPH� GHOD\V� DVVRFLDWHG� ZLWK� ZDVK
DSSOLFDWLRQ�EHJDQ�WR�ZHDNHQ�WKH�SUHVV�RSHUDWRU�DSSURYDO�IRU�:DVK������7KH�GLIILFXOW\�LQ�VDWXUDWLQJ
WKH� ZDVK� VKRS� WRZHO�PD\� KDYH� EHHQ� GXH� WR� WKH� VTXLUW� ERWWOH� DSSOLFDWLRQ� GHYLFH� XVHG� LQ� WKH
SHUIRUPDQFH�GHPRQVWUDWLRQ���7KH�XVH�RI�D�SOXQJHU�PLJKW�KDYH�GHFUHDVHG�WKH�ZDVK�DSSOLFDWLRQ�WLPH�

$W�)DFLOLW\�����:DVK����UHPRYHG�WKH�LQN�ZLWK�ORZ�RU�PHGLXP�HIIRUW�RQ�DOO�LQN�FRYHUDJHV�DQG�
RQ� DYHUDJH�� RXWSHUIRUPHG� WKH�EDVHOLQH�ZDVK�� � 7KH�QXPEHU� RI� URWDWLRQV� UHTXLUHG� WR�ZDVK� WKH
EODQNHW��SURSRUWLRQDO�WR�WKH�DPRXQW�RI�WLPH��GLG�QRW�LQFUHDVH�GUDPDWLFDOO\�IURP�RQH�LQN�FRYHUDJH
WR�DQRWKHU���:DVK����GLG�QRW�OHDYH�VWUHDNV�RU�UHVLGXH�RQ�WKH�EODQNHW�DIWHU�ZLSLQJ�ZLWK�D�GU\�VKRS
WRZHO�LQ�WKH�VWDQGDUG�SURFHGXUH���7KHUH�ZDV�QR�FKDQJH�LQ�SULQW�TXDOLW\�DWWULEXWHG�WR�WKH�ZDVK���7KH
ZDVK�GLG�QRW�SHUIRUP�DV�ZHOO�ZLWK�PHWDOOLF�LQNV�DV�LW�GLG�ZLWK�FRQYHQWLRQDO�LQNV��KRZHYHU���:KHQ
XVHG�RQ�PHWDOOLF� LQNV��ERWK� WKH�HIIRUW� UHTXLUHG� WR�ZDVK� WKH�EODQNHW�DQG� WKH�DPRXQW�RI�ZDVK
UHTXLUHG�LQFUHDVHG���

)DFLOLW\���

)DFLOLW\� ��� XVHG� :DVK� ��� RQ� D� ��XQLW�� ���� [� ���� SUHVV� GXULQJ� WKH� SHUIRUPDQFH
GHPRQVWUDWLRQ�� � 3HUIRUPDQFH� GHPRQVWUDWLRQ� SULQW� MREV� ZHUH� SULPDULO\� IROGHUV� DQG� EURFKXUHV
SULQWHG� ZLWK� OLJKW� FRQYHQWLRQDO� LQN� FRYHUDJH� RQ� JORVV\� HQDPHO� SDSHU�� � 7KH� EODQNHW� ZDVKLQJ
SURFHGXUH�DW�WKLV�IDFLOLW\�LQYROYHV�WZR�GLVSRVDEOH�SDSHU�VKRS�WRZHOV��RQH�LV�VDWXUDWHG�ZLWK�EODQNHW
ZDVK�IURP�D�VTXLUW�ERWWOH�DQG�XVHG�WR�FOHDQ�WKH�EODQNHW��WKH�RWKHU�LV�XVHG�GU\�WR�UHPRYH�H[FHVV
ZDVK�DQG�GU\�WKH�EODQNHW���'XULQJ�WKLV�SURFHVV��WKH�EODQNHW�LV�URWDWHG�LQFUHPHQWDOO\�XQGHU�PDQXDO
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FRQWURO���7KH�VWDQGDUG�DSSOLFDWLRQ�PHWKRG�ZDV�QRW�FKDQJHG�IRU�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�

2YHUDOO��SUHVV�RSHUDWRUV�UDWHG�:DVK����DV�D�IDLU�SHUIRUPHU�RQ�WKH�JRRG�IDLU�SRRU�VFDOH���7KH
EDVHOLQH�DQG�VWDQGDUG�ZDVKHV�FXW�WKH�LQN�ZHOO�DQG�ZHUH�JLYHQ�JRRG�SHUIRUPDQFH�UDWLQJV���:DVK
���FXW�WKH�LQN�DV�ZHOO�DV�WKH�EDVHOLQH�DQG�VWDQGDUG�ZDVKHV��EXW�LWV�WKLFN�FRQVLVWHQF\�FDXVHG
GHOD\V�DW�WKH�ZDVK�DSSOLFDWLRQ�DQG�GU\LQJ�VWDJHV�� �$W�WKH�EODQNHW�ZDVK�DSSOLFDWLRQ�VWDJH��WKH
YLVFRXV�:DVK� ��� UHTXLUHG� H[WUD� WLPH� WR� VRDN� LQWR� WKH� DSSOLFDWLRQ� VKRS� WRZHO� EHIRUH� EODQNHW
FOHDQLQJ�FRXOG�EHJLQ���$IWHU�EODQNHW�FOHDQLQJ��:DVK����OHIW�WKH�EODQNHW�VOLJKWO\�VWUHDNHG�DQG�ZHW�
3UHVV�RSHUDWRUV�UHFRJQL]HG�WKDW�H[WUD�WLPH�ZDV�QHFHVVDU\�WR�DOORZ�H[FHVV�ZDVK�WR�HYDSRUDWH�DQG
WR�DYRLG�SRWHQWLDO�SULQW�TXDOLW\�SUREOHPV���$V�DQ�LQGLFDWLRQ�RI�WKLV��WKH�QXPEHU�RI�URWDWLRQV�QHHGHG
WR�FOHDQ�WKH�EODQNHW��FRQVLGHUHG�SURSRUWLRQDO�WR�WKH�RYHUDOO�WLPH�UHTXLUHG�WR�ZDVK�WKH�EODQNHW��ZDV
IRXU�WLPHV�JUHDWHU�IRU�:DVK����WKDQ�ZLWK�WKH�EDVHOLQH�ZDVK���$�FRQWULEXWLQJ�IDFWRU�WR�ERWK�RI�WKHVH
GHOD\V�PD\�KDYH�EHHQ�WKH�W\SH�RI�GLVSRVDEOH�VKRS�WRZHO�XVHG�E\�)DFLOLW\����IRU�EODQNHW�ZDVKLQJ
DQG�RWKHU�SUHVV�FOHDQLQJ�DFWLYLWLHV���7KHVH�GLVSRVDEOH�SDSHU�VKRS�WRZHOV�ZHUH�FOHDUO\�OHVV�DEVRUEHQW
WKDQ�UHXVDEOH�DOWHUQDWLYHV���7KH�H[FHVV�ZDVK�UHPDLQLQJ�RQ�WKH�EODQNHW�ZDV�DOORZHG�WR�HYDSRUDWH
EHFDXVH� WKH�GLVSRVDEOH� VKRS� WRZHOV�ZHUH�QRW� DEVRUEHQW� HQRXJK� WR� UHPRYH� LW�� �2YHUDOO�� SUHVV
RSHUDWRUV�DW�)DFLOLW\����UDWHG�WKH�LQN�FXWWLQJ�DELOLW\�RI�:DVK����DV�WKH�VDPH�DV�WKH�EDVHOLQH�DQG
VWDQGDUG�ZDVKHV��EXW�IHOW�WKDW�WKH�GHOD\V�LQ�WKH�ZDVK�SURFHVV�UHVXOWHG�LQ�JUHDWHU�RYHUDOO�HIIRUW�DQG
D�IDLU�SHUIRUPDQFH�UDWLQJ�
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Summary of Performance Demonstrations for Blanket Wash 22 

Laboratory Testing Results

Product  VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 22 Not
measurable;

2.17%a

157 7.4b <1 @ 68(F 1.5 1.5 13 13

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required d

(# rotations)
Physical Effort Required  
(Low, Medium, or High)  Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 22 at
Facility 12

4.4 ± 0.6 
(n=5)c

2.7 ± 1.2 3.0 ± 0.0 4.0 ± 0.0 Low Medium Medium Based on a sample size of 5 blanket washes: 
• Cut ink as well as baseline wash.
• Did not readily soak into shop towel, creating delays.
• Fair performer overall.

Baseline Wash
at Facility 12

4.4 ± 1.6
(n=6)

4.0 ± 0.0 2.5 ± 1.0 NA High High NA • Required slightly higher effort than standard wash.
• Good performer.

WASH 22 at
Facility 13

3.4 ± 1.7
(n=17)

4.0 ± 0.0 2.5 ± 1.6 NA Medium Medium NA Based on a sample size of 17 blanket washes: 
• Difficult to apply due to thick consistency.
• Left blanket slightly streaked and wet, extra drying time
necessary to prevent print quality problems.
• A fair performer: cut ink well, but required greater effort
than baseline. 

Baseline Wash
at Facility 13

2.1 ± 0.5
(n=4)

1.0 ± 0.0 1.0 ± 0.0 NA Medium High NA • Cut ink well, a good performer.
• Dried quickly on blanket. 

NA = Not Applicable; product was not demonstrated under these conditions.   
  VOC content in lbs/gal was not measurable; % by weight VOC was reported by manufacturer.a

  25%b

  n = number of washes on which this data is based, as recorded by the printer.c

  Time required to clean the blanket measured by the number of blanket rotations. Avg. time per rotation = 27.5 sec. at Facility 12 and 105.0 sec. at Facility 13d
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Composition:
Terpenes
Ethylene glycol ethers
Ethoxylated nonylphenol
Alkyl benzene sulfonates
Alkali/salts
Water

VOC Content:  19%; 1.5 lbs/gal
Flashpoint:  100(F
pH:  9.9

Blanket Wash 24 

)DFLOLW\���

)DFLOLW\����XVHG�D���XQLW�����[�����SUHVV�ZLWK�FRQYHQWLRQDO�LQNV�WR�SULQW�DGYHUWLVHPHQWV�
FDUGV��DQG�RWKHU�FRPPHUFLDO�SURGXFWV���7KH�SUHVV�RSHUDWRU�DW�)DFLOLW\����XVHG�:DVK����IRU�DOO�MREV
GXULQJ�WKH�RQH�ZHHN�GHPRQVWUDWLRQ��ZLWK�WKH�H[FHSWLRQ�RI�RQH�MRE�IRU�ZKLFK�WKHUH�ZDV�D�FRQFHUQ
WKDW�WKH�VXEVWLWXWH�ZDVK�ZRXOG�KDYH�DQ�HIIHFW�RQ�WKH�SULQW�TXDOLW\���$W�WKLV�IDFLOLW\��HDFK�EODQNHW
LV�W\SLFDOO\�ZLSHG�GRZQ�WKUHH�WLPHV�GXULQJ�FOHDQLQJ��RQFH�ZLWK�D�ZHW�VSRQJH�WR�UHPRYH�SDSHU�GXVW
�ZKHQ�QHHGHG���RQFH�ZLWK�D�UHXVDEOH�VKRS�WRZHO�VRDNHG�ZLWK�QDSKWKD��ZKLFK�LV�DOVR�WKH�EDVHOLQH
ZDVK�XVHG�WKURXJKRXW�WKH�GHPRQVWUDWLRQV���DQG�ILQDOO\�ZLWK�D�FOHDQ�GU\�VKRS�WRZHO�WR�UHPRYH
H[FHVV�ZDVK��7KLV�DSSOLFDWLRQ�SURFHGXUH�ZDV�DOVR�XVHG�IRU�WKH�DSSOLFDWLRQ�RI�WKH�VXEVWLWXWH�ZDVK�
)DFLOLW\����KDV�WULHG�VXEVWLWXWH��ORZ�92&�EODQNHW�ZDVKHV�LQ�WKH�SDVW��EXW�IRXQG�WKDW�WKH�SURGXFWV
ZHUH�QRW�DFFHSWDEOH�EHFDXVH�WKH\�GLG�QRW�GU\�RQ�WKH�EODQNHW�DV�IDVW�DV�WKHLU�VWDQGDUG�ZDVK�

2YHUDOO��WKH�SUHVV�RSHUDWRU�DW�IDFLOLW\����IHOW�WKDW�WKH�SHUIRUPDQFH�RI�:DVK����ZDV��IDLU��
7KH�ZDVK�ZDV�IRXQG�WR�UHPRYH�WKH�LQN�ZHOO��EXW�D�UHVLGXH�ZDV�OHIW�RQ�WKH�EODQNHW�ZKLFK�KDG�DQ
HIIHFW�RQ�WKH�SULQW�TXDOLW\���)ROORZLQJ�WKH�PDQXIDFWXUHU
V�LQVWUXFWLRQV��:DVK����ZDV�LQLWLDOO\�WULHG
DW�����GLOXWLRQ�ZLWK�ZDWHU���$IWHU�ZDVKLQJ�WKUHH�EODQNHWV�ZLWK�WKH�GLOXWHG�ZDVK��LW�ZDV�DSSDUHQW
WKDW�LW�ZDV�QRW�DGHTXDWHO\�FXWWLQJ�WKH�LQN���7KH�EDVHOLQH�ZDVK�ZDV�IRXQG�WR�FXW�WKH�LQN�ZHOO��EXW
UHTXLUHG�DGGLWLRQDO�HIIRUW�GXH�WR�LWV�UHVLVWDQFH�WR�WKH�EODQNHW�VXUIDFH���$W�IXOO�VWUHQJWK��:DVK���
ZDV�IRXQG�WR�FXW�WKH�LQN�ZLWK�DERXW�WKH�VDPH�HIIHFWLYHQHVV�DV�WKH�EDVHOLQH�ZDVK���:DVK����ZDV
WHVWHG� XQGHU� OLJKW��PHGLXP� DQG� KHDY\� LQN� FRYHUDJH� FRQGLWLRQV�ZKLOH� WKH� EDVHOLQH� ZDVK�ZDV
REVHUYHG�RQO\�XQGHU�KHDY\�LQN�FRYHUDJH�FRQGLWLRQV���%HFDXVH�WKH�EDVHOLQH�ZDVK�LV�QRUPDOO\�XVHG
DW�WKH�IDFLOLW\��WKH�RSHUDWRU
V�IDPLOLDULW\�ZLWK�WKH�EDVHOLQH�ZDVK�DOORZHG�KLP�WR�PDNH�DFFXUDWH
FRPSDULVRQV�EHWZHHQ�WKH�VXEVWLWXWH�ZDVK�DQG�WKH�EDVHOLQH�ZDVK�XQGHU�DOO�LQN�FRYHUDJH�FRQGLWLRQV�
8QGHU� KHDY\� LQN� FRYHUDJH� FRQGLWLRQV��:DVK� ��� ZDV� REVHUYHG� WR�PDWFK� WKH� EDVHOLQH� OHYHO� RI
SHUIRUPDQFH�DV�PHDVXUHG�E\�EODQNHW�URWDWLRQV���8QGHU�OLJKW�DQG�PHGLXP�LQN�FRYHUDJH�FRQGLWLRQV�
KRZHYHU��:DVK����ZDV�IRXQG�WR�UHTXLUH�VOLJKWO\�PRUH�WLPH�WKDQ�WKH�EDVHOLQH�ZDVK���2YHUDOO��WKH
OHYHO�RI�HIIRUW�ZDV�UDWHG�DV��PHGLXP��IRU�WKH�VXEVWLWXWH�ZDVK�DQG��ORZ��IRU�WKH�EDVHOLQH�ZDVK���7KH
SUHVV�RSHUDWRU�FRQVLGHUHG�WKH�HIIRUW�WR�EH�KLJKHU�WKDQ�WKH�EDVHOLQH�ZDVK�EHFDXVH�WKH�VXEVWLWXWH
ZDVK�UHTXLUHG�H[WUD�HIIRUW�WR�UHPRYH�DV�PXFK�RI�DQ�RLO\�UHVLGXH�DV�SRVVLEOH�DQG�EHFDXVH�WKH�WKLFN
FRQVLVWHQF\�RI�WKH�SURGXFW�PDGH�LW�GLIILFXOW�WR�JHW�LW�WR�VRDN�LQWR�WKH�VKRS�WRZHO���0RVW�LPSRUWDQWO\�
KRZHYHU��ZDV�WKDW�WKLV�RLO\�UHVLGXH�FRQVLVWHQWO\�LQFUHDVHG�WKH�QXPEHU�RI�FRSLHV�QHHGHG�WR�UHWXUQ
WR�SULQW�TXDOLW\�DIWHU�UHVWDUWLQJ�WKH�SUHVV���6RPH�RI�WKLV�UHVLGXH�ZRXOG�UHPDLQ�RQ�WKH�EODQNHW�HYHQ
DIWHU�ZLSLQJ�LW�ZLWK�D�FOHDQ�GU\�VKRS�WRZHO�
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)DFLOLW\���

$W�)DFLOLW\�����:DVK����ZDV�XVHG�RQ�D���XQLW������[�����SUHVV�ZLWK�FRQYHQWLRQDO�LQNV�WR
SULQW�FRPPHUFLDO�SURGXFWV�VXFK�DV�DGYHUWLVHPHQWV�DQG�EURFKXUHV���)DFLOLW\����RSHUDWHV�WZR�VKLIWV
SHU�GD\��KRZHYHU��:DVK����ZDV�WHVWHG�E\�RQO\�RQH�SUHVV�RSHUDWRU�GXULQJ�WKH�ILUVW�VKLIW���7KH�SUHVV
RSHUDWRU�XVHG�:DVK����IRU�WZR�GD\V�DQG�WKHQ�VWRSSHG�EHFDXVH�KH�IRXQG�WKH�DPRXQW�RI�HIIRUW
UHTXLUHG�WR�XVH�WKH�VXEVWLWXWH�ZDVK�WR�EH�XQDFFHSWDEOH���7KH�SUHVV�RSHUDWRU�W\SLFDOO\�FOHDQV�WKH
EODQNHWV�E\�JRLQJ�RYHU�WKH�EODQNHW�RQFH�ZLWK�D�VKRS�WRZHO�VRDNHG�ZLWK�EODQNHW�ZDVK��DQG�WKHQ
DOORZLQJ�WKH�EODQNHW�WR�GU\�E\�HYDSRUDWLRQ���2FFDVLRQDOO\�WKH�RSHUDWRU�ZLOO�PL[�WKH�ZDVK�ZLWK�ZDWHU
WR� UHPRYH� SDSHU� GXVW� DQG� SDSHU� OLQHV� IURP� WKH� EODQNHW�� � &XUUHQWO\�� WKLV� IDFLOLW\� FOHDQV� WKHLU
EODQNHWV� XVLQJ� D� SURGXFW� ZKLFK� FRQVLVWV� RI� SHWUROHXP� QDSKWKD�� GLFKORURPHWKDQH� DQG� �����
WULFKORURHWKDQH��DFFRUGLQJ�WR�WKH�06'6���

2YHUDOO��WKH�SHUIRUPDQFH�RI�:DVK����ZDV�FRQVLGHUHG��SRRU��E\�WKH�SUHVV�RSHUDWRU���$OWKRXJK
WKH�SURGXFW�ZDV�REVHUYHG�WR�FXW�WKH�LQN�ZLWK�DERXW�WKH�VDPH�HIIHFWLYHQHVV�DV�WKH�EDVHOLQH�ZDVK�
LW�KDG�D�WKLFN�FRQVLVWHQF\�DQG�OHIW�DQ�RLO\�UHVLGXH��ERWK�RI�ZKLFK�UHTXLUHG�DGGLWLRQDO�WLPH�DQG�HIIRUW
WR�FOHDQ�WKH�EODQNHW���7KH�SUHVV�RSHUDWRU�IRXQG�WKH�EDVHOLQH�ZDVK�WR�FXW�WKH�LQN�ZHOO��EXW�VRPH
H[WUD�HIIRUW�ZDV�UHTXLUHG�WR�GUDJ�WKH�ZDVK�VRDNHG�VKRS�WRZHO�DFURVV�WKH�EODQNHW�FRPSDUHG�WR�WKH
VXEVWLWXWH�ZDVK���:DVK����ZDV�GHPRQVWUDWHG�RQ�EODQNHWV�ZLWK�PHGLXP�LQN�FRYHUDJH�RQO\���7KH
SUHVV�RSHUDWRU�IRXQG�WKDW�XQGHU�WKHVH�FRQGLWLRQV�WKH�VXEVWLWXWH�ZDVK�UHTXLUHG�PRUH�WKDQ�WZLFH
WKH�QXPEHU�RI�URWDWLRQV�DV�WKH�EDVHOLQH�ZDVK��GXH�WR�WKH�H[WUD�VWHSV�QHHGHG�WR�UHPRYH�WKH�RLO\
UHVLGXH�XVLQJ�D�FOHDQ�GU\�VKRS�WRZHO���$W�WKLV�IDFLOLW\��RQH�URWDWLRQ�RI�WKH�EODQNHW�W\SLFDOO\�WRRN�����
VHFRQGV��VR�RQ�DYHUDJH�WKH�VXEVWLWXWH�ZDVK�UHTXLUHG�DQ�H[WUD����VHFRQGV�RI�FOHDQLQJ�WLPH���0RVW
LPSRUWDQW�WR�WKH�RSHUDWRU��KRZHYHU��ZDV�WKDW�WKH�WKLFN�FRQVLVWHQF\�RI�WKH�VXEVWLWXWH�SURGXFW�PDGH
LW�YHU\�GLIILFXOW�WR�JHW�WKH�SURGXFW�WR�VRDN�LQWR�WKH�VKRS�WRZHO�ZKLFK�LQFUHDVHG�WKH�RYHUDOO�HIIRUW�WR
FOHDQ�WKH�EODQNHWV�DQG�UHVXOWHG�LQ�VLJQLILFDQW�DPRXQWV�RI�ZDVK�VSLOOLQJ�RQ�WKH�IORRU�DQG�SUHVV���7KH
TXDQWLW\�RI�ZDVK�XVHG�ZDV�DERXW�WKH�VDPH�IRU�ERWK�WKH�VXEVWLWXWH�ZDVK�DQG�WKH�EDVHOLQH�ZDVK�
,Q�DGGLWLRQ��WKH�SUHVV�RSHUDWRU�ZDV�ERWKHUHG�E\�WKH�VWURQJ�FLWUXV�RGRU�RI�:DVK����
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Summary of Performance Demonstrations for Blanket Wash 24 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 24 1.5; 19% 100 9.9 <1 @ 25(F 1.5 3.0 15 12

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3.0 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 24 at
Facility 16

2.2 ± 0.6
(n=28)a

3.1 ± 1.0 3.0 ± 0.0 3.0 ± 0.0 Medium Medium Medium Based on a sample size of 28 blanket washes:
• Cut ink well, but some extra effort was required
to wipe off oily residue.
• Oily residue significantly increased the number
of copies required to return to print quality.

Baseline Wash
at Facility 16

2.0 ± 0.0
(n=3)

NA NA 3.0 ± 0.0 NA NA Low • Baseline wash was also the facility's standard
wash.

WASH 24 at
Facility 17c

1.3 ± 0.6
(n=4)

NA 2.5 ± 0.6 NA NA High NA Based on a sample size of 4 blanket washes:
• Cut ink well.
• Extra effort to wipe off oily residue.
• Thick consistency of wash caused operator to
curtail use.
• Citrus odor was very strong to operator.

Baseline Wash
at Facility 17

1.5 ± 0.4
(n=5)

1.3 ± 0.5 1.0 ± 0.0 NA Medium Medium NA • Good performance; cut ink well.
• Extra effort was required due to resistance to
drag across blanket.

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes on which this data is based, as recorded by the printer.  Based on observer’s data; printer data not received.a                 c

  Time required to clean the blanket measured by the number of blanket rotations.   Avg. time per rotation = 21.1 sec. at Facility 16 and 24.6 sec. at Facility 17b

(based on time recorded by the project observer) 
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Composition:
Fatty acids derivatives
Esters/lactones

VOC Content:  18%; 1.3 lbs/gal
Flashpoint:  230+(F
pH:  7.8 (fluctuates wildly)

Blanket Wash 26 

)DFLOLW\��

$W�)DFLOLW\����:DVK����ZDV�XVHG�RQ�D�VLQJOH�XQLW������[�����SUHVV�WR�SULQW�FRPPHUFLDO
SURGXFWV�VXFK�DV�EXVLQHVV�FDUGV�DQG�DGYHUWLVHPHQWV�ZLWK�FRQYHQWLRQDO�LQNV���)DFLOLW\���KDV�WULHG
D�YDULHW\�RI�VXEVWLWXWH�EODQNHW�ZDVKHV�GRQDWHG�E\�VXSSOLHUV�EXW�KDV�QHYHU�DGRSWHG�RQH�GXH�WR
SHUIRUPDQFH�DQG�FRVW�LVVXHV���&XUUHQWO\��WKLV�IDFLOLW\�XVHV�WZR�GLIIHUHQW��EODQNHW�ZDVKHV���$FFRUGLQJ
WR� WKH� SURGXFW� 06'6V�� RQH� ZDVK� FRQWDLQV� DOLSKDWLF� K\GURFDUERQV�� F\FORKH[DQH�� Q�KHSWDQH�
PHWK\OF\FORKH[DQH��WROXHQH��& �& �SDUDIILQV��DQG�& �& �F\FORSDUDIILQV��DQG�WKH�RWKHU�ZDVK�FRQWDLQV� �� � � � �

DURPDWLF�K\GURFDUERQV��DOLSKDWLF�K\GURFDUERQV��������WULPHWK\OEHQ]HQH��[\OHQH��GLSURS\OHQH�JO\FRO
PHWK\O�HWKHU��DQG�SURS\OHQH�JO\FRO�PHWK\O�HWKHU��7\SLFDOO\��WKH�EODQNHW�LV�ZLSHG�GRZQ�WZLFH�GXULQJ
FOHDQLQJ��RQFH�ZLWK�EODQNHW�ZDVK�WR�UHPRYH�WKH�LQN��DQG�RQFH�ZLWK�D�FOHDQ��GU\�VKRS�WRZHO�WR
UHPRYH�H[FHVV�ZDVK���%ODQNHW�ZDVK�LV�DSSOLHG�GLUHFWO\�WR�WKH�EODQNHW�XVLQJ�D�VTXLUW�ERWWOH�DQG�LV
WKHQ�ZLSHG�RII�XVLQJ�D�UHXVDEOH�VKRS�WRZHO���7KH�VDPH�VKRS�WRZHO�LV�XVHG�XQWLO�LW�KDV�WRR�PXFK�LQN
EXLOG�XS�WR�HIIHFWLYHO\�FOHDQ�WKH�EODQNHW���7KLV�DSSOLFDWLRQ�SURFHGXUH�ZDV�PRGLILHG�VOLJKWO\�IRU�WKH
EDVHOLQH�ZDVK�DQG�VXEVWLWXWH�ZDVK�GHPRQVWUDWLRQV�LQ�WKDW�WKH�ZDVK�ZDV�SRXUHG�RQWR�WKH�VKRS
WRZHO�LQVWHDG�RI�GLUHFWO\�RQ�WKH�EODQNHW��

:DVK����ZDV�FRPSDUDEOH�LQ�SHUIRUPDQFH�HIIHFWLYHQHVV�WR�ERWK�WKH�EDVHOLQH�ZDVK�DQG�WKH
VWDQGDUG�ZDVK�XVHG�E\�)DFLOLW\�����:DVK����HDUQHG�D�SHUIRUPDQFH�GHVLJQDWLRQ�RI�JRRG�IRU�HYHU\
EODQNHW�RQ�ZKLFK�LW�ZDV�XVHG�GXULQJ�WKH�ZHHN�ORQJ�SHUIRUPDQFH�GHPRQVWUDWLRQ���7KH�EDVHOLQH�DQG
IDFLOLW\�VWDQGDUG�ZDVKHV�DOVR�UHFHLYHG�JRRG�SHUIRUPDQFH�UDWLQJV���7KH�HIIRUW�UHTXLUHG�WR�ZDVK�WKH
EODQNHW� IRU�ERWK�WKH�EDVHOLQH�DQG�VXEVWLWXWH�ZDVKHV�ZDV�GHVFULEHG�DV�PRGHUDWH�E\� WKH�SUHVV
RSHUDWRU���7KH�WLPH�UHTXLUHG�WR�ZDVK�WKH�EODQNHW��DV�PHDVXUHG�E\�QXPEHU�RI�URWDWLRQV��ZDV�URXJKO\
HTXDO�WR�WKH�EDVHOLQH�ZDVK���:DVK����FXW�WKH�LQN�ZHOO�DFURVV�DOO�LQN�FRYHUDJHV��EXW�OHIW�D�VOLJKW�RLO\
UHVLGXH�RQ�WKH�EODQNHW�DIWHU�WKH�LQLWLDO�EODQNHW�ZLSLQJ�ZLWK�ZDVK���7KLV�RLO\�UHVLGXH�ZDV�UHPRYHG
DW�WKH�GU\�ZLSH�VWHS�RI�WKH�EODQNHW�ZDVKLQJ�SURFHVV�DQG�GLG�QRW�FDXVH�SULQW�TXDOLW\�SUREOHPV�
+RZHYHU��WKLV�RLO\�UHVLGXH�GLG�FDXVH�SUREOHPV�ZKHQ�:DVK����ZDV�XVHG�WR�ZDVK�WKH�SUHVV�UROOHUV�
:KHQ�XVHG�RQ�UROOHUV��WKH�RLO\�UHVLGXH�FDXVHG�LQN�VSORWFKHV�WR�RFFXU���7KLV�UHVXOWHG�LQ�WLPH�GHOD\V
GXULQJ�WKH�IXOO�SUHVV�ZDVK�SURFHGXUH�DV�WZR�SURGXFWV�ZHUH�QHFHVVDU\��WKH�VWDQGDUG�IDFLOLW\�ZDVK
IRU�UROOHU�FOHDQLQJ�DQG�:DVK����IRU�EODQNHW�FOHDQLQJ���7KH�SUHVV�RSHUDWRU�FRPPHQWHG�WKDW�WKH�XVH
RI� WKH� VDPH� SURGXFW� IRU� ERWK� UROOHU� DQG� EODQNHW� FOHDQLQJ� LV� DQ� LPSRUWDQW� FRVW� DQG� HIIRUW
FRQVLGHUDWLRQ�IRU�KLV�IDFLOLW\�

)DFLOLW\���

)DFLOLW\� ��� SULQWV� FRPPHUFLDO� SURGXFWV� �EURFKXUHV��� GLUHFW�PDLO� SURGXFWV�� DQG� RWKHU
SXEOLFDWLRQV��3HUIRUPDQFH�GHPRQVWUDWLRQV�DW�WKLV�IDFLOLW\�ZHUH�FRQGXFWHG�RQ�D�WZR�XQLW������[����
SUHVV�XVLQJ�FRQYHQWLRQDO�LQNV���7KH�VWDQGDUG�ZDVK�FRQWDLQV�DURPDWLF�K\GURFDUERQV��SRO\JO\FRO
HWKHU��DQG�DOLSKDWLF�K\GURFDUERQV��DV�VWDWHG�RQ�WKH�06'6��DQG��DFFRUGLQJ�WR�WKH�SUHVV�RSHUDWRU�
FXWV�WKH�LQN�ZHOO��EXW�GRHV�KDYH�VRPHZKDW�RI�DQ�RGRU���,Q�WKH�SDVW��)DFLOLW\����WULHG�DQ�DOWHUQDWLYH
EODQNHW�ZDVK��EXW�LW�GLG�QRW�ZRUN�ZHOO�DQG�LW�KDG�D�YHU\�RIIHQVLYH�RGRU���5HFHQWO\��WKLV�IDFLOLW\
LQVWDOOHG� D� QHZ�SUHVV�ZLWK� DQ� DXWRPDWLF� EODQNHW�ZDVKHU�� � ,Q� WKHLU� VWDQGDUG�PDQXDO� EODQNHW
ZDVKLQJ�SURFHGXUH��WKH�SUHVV�RSHUDWRU�DW�WKLV�IDFLOLW\�SRXUV�WKH�EODQNHW�ZDVK�RQ�WR�D�UHXVDEOH�VKRS
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WRZHO��ZLSHV�WKH�LQN�RII�WKH�EODQNHW�LQ�RQH�URWDWLRQ��WKHQ�XVHV�D�GU\�VKRS�WRZHO�IRU�RQH�URWDWLRQ�WR
UHPRYH�WKH�H[FHVV�ZDVK���7KLV�VDPH�SURFHGXUH�ZDV�XVHG�IRU�ERWK�WKH�EDVHOLQH�DQG�WKH�VXEVWLWXWH
ZDVK����

:DVK����SHUIRUPHG�DV�ZHOO�DV�WKH�EDVHOLQH�ZDVK�DQG�WKH�VWDQGDUG�ZDVK�XVHG�E\�)DFLOLW\
�����:DVK����UHFHLYHG�D�SHUIRUPDQFH�UDWLQJ�RI�JRRG�RQ�WKH�JRRG�IDLU�SRRU�VFDOH�IURP�WKH�SUHVV
RSHUDWRU�DIWHU�HYHU\�RQH�RI�LWV����WULDOV�LQ�WKH�ZHHN�ORQJ�SHUIRUPDQFH�GHPRQVWUDWLRQ���7KH�WLPH
UHTXLUHG�WR�ZDVK�WKH�EODQNHWV��DV�PHDVXUHG�E\�WKH�QXPEHU�RI�URWDWLRQV��ZDV�HTXDO�WR�WKH�EDVHOLQH
ZDVK���7KH�SK\VLFDO�HIIRUW�UHTXLUHG�WR�FOHDQ�WKH�EODQNHW�ZDV�GHVFULEHG�DV�ORZ�IRU�DOO�LQN�FRYHUDJHV�
2YHU�WKH�FRXUVH�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ��:DVK����GLG�QRW�OHDYH�D�UHVLGXH�RQ�WKH�EODQNHW
DQG�GLG�QRW�DIIHFW�SULQW�TXDOLW\���7KH�SUHVV�RSHUDWRU�ZKR�FRQGXFWHG�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ
VWDWHG�WKDW�:DVK����ZRXOG�EH�SXUFKDVHG�E\�KLV�IDFLOLW\�LI�DSSURSULDWHO\�SULFHG��DV�ZHOO�DV�EHQHILFLDO
IURP�DQ�HQYLURQPHQWDO��ZRUNHU�KHDOWK��DQG�VDIHW\�VWDQGSRLQW�
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Summary of Performance Demonstrations for Blanket Wash 26 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 26 1.3; 18% 230+ 7.8 a<1 @ 77(F 0 0 6 14

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required c

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 26 at
Facility 5

0.5 ± 0.1
(n=14)b

2.0 ± 0.0 2.3 ± 0.7 NA Low Medium NA Based on a sample size of 14 blanket washes:
• Good performance rating after every wash.
• Performed as well as both standard facility
wash and baseline wash. 
• Slight oily residue caused print quality problems
when wash was used for roller clean-up. 

Baseline Wash
at Facility 5

1.0 
(n=1)

2.0 ± 0.0 NA NA Medium NA NA • Cut ink satisfactorily.

WASH 26 at
Facility 15

0.7 ± 0.1
(n=22)

2.0 ± 0.0 2.0 ± 0.0 2.0 ± 0.0 Low Low  Low  Based on a sample size of 22 blanket washes:
• Good performance rating after every wash.
• Performed as well as standard facility wash and
baseline wash. 

Baseline Wash
at Facility 15

1.5 ± 0.7
(n=2)

2.0 ± 0.0 NA NA Low NA NA • Cut ink well.
• Low effort required.
• Good performance rating.

NA = Not Applicable; product was not demonstrated under these conditions.
  pH fluctuates a

  n = number of washes on which this data is based, as recorded by the printer.b

  Time required to clean the blanket measured by the number of blanket rotations:  Avg. time per rotation = 60.0 sec. at Facility 5 and 30.0 sec. at Facility 15c

(based on time recorded by the project observer)
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Composition:
Fatty acid derivatives

VOC Content:  30%; 2.1 lbs/gal
Flashpoint:  230+(F
pH:  7.2

Blanket Wash 29 

)DFLOLW\��

$W�)DFLOLW\����:DVK����ZDV�XVHG�RQ�D�VLQJOH�XQLW�����[�����SUHVV�ZLWK�FRQYHQWLRQDO�LQNV�WR
SULQW�FRPPHUFLDO�SURGXFWV�VXFK�DV�EURFKXUHV�DQG�DGYHUWLVHPHQWV���7KH�SUHVV�RSHUDWRU�FOHDQHG
RQO\�RQH�EODQNHW�XVLQJ�:DVK����DIWHU� WKH�REVHUYHU� OHIW�� DQG� WKHQ�VWRSSHG� WKH�GHPRQVWUDWLRQ
EHFDXVH�WKH�VXEVWLWXWH�ZDVK�ZDV�IRXQG�WR�OHDYH�DQ�XQDFFHSWDEOH��WKLFN��RLO\�ILOP�RQ�WKH�EODQNHW�
7KH�IROORZLQJ�LQIRUPDWLRQ�LV��WKHUHIRUH��EDVHG�RQ�WKH�REVHUYHU�GDWD���$W�WKLV�IDFLOLW\��HDFK�EODQNHW
LV�W\SLFDOO\�ZLSHG�GRZQ�WZR�WLPHV�GXULQJ�FOHDQLQJ��RQFH�WR�UHPRYH�WKH�LQN�ZLWK�D�UHXVDEOH�VKRS
WRZHO�VRDNHG�ZLWK�EODQNHW�ZDVK��DQG�RQFH�ZLWK�D�FOHDQ��GU\�VKRS�WRZHO�WR�UHPRYH�H[FHVV�ZDVK�
%ODQNHW�ZDVK�LV�DSSOLHG�WR�WKH�VKRS�WRZHO�XVLQJ�D�VTXLUW�ERWWOH�DQG�WKH�VKRS�WRZHO�LV�UHVRDNHG�ZLWK
ZDVK�SULRU�WR�UHXVH�RQ�RWKHU�EODQNHWV���7KH�VDPH�VKRS�WRZHO�LV�XVHG�XQWLO�LW�KDV�WRR�PXFK�LQN
EXLOG�XS� WR� HIIHFWLYHO\� FOHDQ� WKH� EODQNHW�� � 7KH� VWDQGDUG� EODQNHW� ZDVK� DW� )DFLOLW\� �� FRQWDLQV
SHWUROHXP�GLVWLOODWHV����EXWR[\HWKDQRO�DQG�D�SURSULHWDU\�VXUIDFWDQW��DFFRUGLQJ�WR�WKH�06'6�

%DVHG�RQ�WKH�IRXU�EODQNHW�FOHDQLQJV�ZLWK�:DVK�����WKH�SUHVV�RSHUDWRU�DW�)DFLOLW\���IRXQG
LWV�SHUIRUPDQFH�WR�EH��SRRU����7KH�EDVHOLQH�ZDVK�ZDV�REVHUYHG�WR�SHUIRUP�ZHOO��FXWWLQJ�WKH�LQN�ZHOO
DQG�GU\LQJ�TXLFNO\���$OWKRXJK�WKH�SUHVV�RSHUDWRU�IHOW�WKDW�:DVK����FXW�WKH�LQN�ZLWK�DERXW�WKH�VDPH
HIIHFWLYHQHVV�DV�WKH�EDVHOLQH�ZDVK��WKH�SURGXFW�ZDV�YHU\�RLO\��ZRXOG�QRW�GU\�RII�RI�WKH�RSHUDWRU
V
KDQGV�DQG�OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW�WKDW�ZDV�YHU\�GLIILFXOW�WR�UHPRYH���$GGLWLRQDO�WLPH�DQG
HIIRUW�ZHUH�QHHGHG�WR�UHPRYH�DV�PXFK�RI�WKH�UHVLGXH�DV�SRVVLEOH�XVLQJ�D�FOHDQ�GU\�VKRS�WRZHO��EXW
VRPH�RI�WKH�RLO\�ILOP�ZDV�VWLOO�SUHVHQW�DIWHU�WKLV�SURFHGXUH���$OWKRXJK�QR�GLIIHUHQFH�ZDV�QRWLFHG
EHWZHHQ�WKH�WLPH�WR�FOHDQ�WKH�EODQNHWV�XVLQJ�WKH�EDVHOLQH�ZDVK�DQG�:DVK�����WKH�OHYHO�RI�SK\VLFDO
HIIRUW� QHHGHG� WR� ZDVK� WKH� EODQNHW� ZDV� UDWHG� DV� �KLJK�� IRU� WKH� VXEVWLWXWH� ZDVK� FRPSDUHG� WR
�PHGLXP��IRU�WKH�EDVHOLQH�ZDVK���7KH�RLO\�ILOP�IURP�:DVK����ZDV�REVHUYHG�WR�VOLJKWO\�LQFUHDVH�WKH
QXPEHU�RI�FRSLHV�UHTXLUHG�WR�UHWXUQ�WR�DFFHSWDEOH�SULQW�TXDOLW\�DIWHU�UHVWDUWLQJ�WKH�SUHVV���7KH�WKLFN
RLO\�FRQVLVWHQF\�RI�WKH�SURGXFW�DOVR�LQFUHDVHG�RYHUDOO�HIIRUW�EHFDXVH�LW�PDGH�LW�GLIILFXOW�WR�JHW�WKH
ZDVK�WR�VRDN�LQWR�WKH�VKRS�WRZHO���7KH�SUHVV�RSHUDWRU�GLG�QRWLFH��KRZHYHU��WKDW�WKH�VPHOO�RI�WKH
SURGXFW�ZDV�QRW�DV�VWURQJ�DV�WKH�EDVHOLQH�ZDVK�RU�WKH�IDFLOLW\
V�VWDQGDUG�ZDVK�

)DFLOLW\��

)DFLOLW\� �� XVHG� D� ��XQLW� ���� [� ���� SUHVV� ZLWK� FRQYHQWLRQDO� LQNV� WR� SULQW� EURFKXUHV�
DGYHUWLVHPHQWV�DQG�RWKHU�FRPPHUFLDO�SURGXFWV���7KH�SUHVV�RSHUDWRU�DW�)DFLOLW\���XVHG�:DVK����IRU
DOO�MREV�GXULQJ�WKH�RQH�ZHHN�GHPRQVWUDWLRQ���$W�WKLV�IDFLOLW\��HDFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ
WZR�WLPHV�GXULQJ�FOHDQLQJ��RQFH�ZLWK�D�UHXVDEOH�VKRS�WRZHO�VDWXUDWHG�ZLWK�EODQNHW�ZDVK��DQG�RQFH
ZLWK�D�FOHDQ�GU\�VKRS�WRZHO�WR�UHPRYH�H[FHVV�ZDVK��7KH�VDWXUDWHG�VKRS�WRZHO�LV�W\SLFDOO\�XVHG�WR
FOHDQ�DOO� VL[�EODQNHWV�RQ� WKH�SUHVV�EHIRUH�EHLQJ� UHVDWXUDWHG�RU�VHQW�RXW� IRU� ODXQGHULQJ�� �7KLV
DSSOLFDWLRQ�SURFHGXUH�ZDV�DOVR�XVHG�IRU�WKH�DSSOLFDWLRQ�RI�WKH�EDVHOLQH�ZDVK�DQG�WKH�VXEVWLWXWH
ZDVK�� � )DFLOLW\� �� ZDV� XVLQJ� D� ZDVK�ZKLFK� FRQWDLQV� DOLSKDWLF� SHWUROHXP� GLVWLOODWHV�� DURPDWLF
SHWUROHXP�GLVWLOODWHV��[\OHQH����EXWR[\�HWKDQRO��PHWK\OHQH�FKORULGH��GLDFHWRQH�DOFRKRO��GLLVRQRQ\O
SKWKDODWH������GL�WHUW�EXW\O�S�FUHVRO��HWK\OEHQ]HQH�DQG�������WULPHWK\OEHQ]HQH��DFFRUGLQJ�WR�WKH
06'6��WR�FOHDQ�WKH�EODQNHWV�SULRU�WR�DQG�IROORZLQJ�WKH�EODQNHW�ZDVK�GHPRQVWUDWLRQ���$OWHUQDWLYH
ORZ�92&�EODQNHW�ZDVK�ZHUH�H[SHULPHQWHG�ZLWK�LQ�WKH�SDVW��EXW�WKH\�GLG�QRW�FXW�WKH�LQN�ZHOO��GLG
QRW�GU\�IDVW�DQG�OHIW�DQG�RLO\�UHVLGXH�RQ�WKH�EODQNHW�
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7KH�SUHVV�RSHUDWRU�DW�)DFLOLW\���HYDOXDWHG�WKH�SHUIRUPDQFH�RI�:DVK����DV��SRRU��� �7KH
RSHUDWRU� IRXQG�WKDW�:DVK����GLG�QRW�FXW�WKH�LQN�DV�ZHOO�DV�WKH�EDVHOLQH�SURGXFW�DQG�GLG�QRW
UHPRYH�SDSHU�GXVW�DQG�SRZGHU���7KH�EDVHOLQH�SURGXFW�ZDV�REVHUYHG�WR�FXW�WKH�LQN�ZHOO�DQG�GU\
TXLFNO\��EXW�UHTXLUHG�VRPH�H[WUD�HIIRUW�WR�GUDJ�LW�DFURVV�WKH�EODQNHW�VXUIDFH���8VLQJ�:DVK�����PRUH
WLPH�DQG�PXFK�PRUH�HIIRUW�ZHUH�QHHGHG�WR�UHPRYH�WKH�LQN�WKDQ�ZDV�QHHGHG�ZLWK�WKH�EDVHOLQH
SURGXFW���8QGHU�PHGLXP�LQN�FRYHUDJH�FRQGLWLRQV��WKH�DYHUDJH�QXPEHU�RI�URWDWLRQV�UHTXLUHG�WR
FOHDQ�WKH�EODQNHW�XVLQJ�:DVK����ZDV�����FRPSDUHG�WR�����IRU�WKH�EDVHOLQH�ZDVK���%HFDXVH�WKH
DYHUDJH�WLPH�WR�URWDWH�D�EODQNHW�ZDV������VHFRQGV�DW�IDFLOLW\����WKH�DYHUDJH�EODQNHW�FOHDQLQJ�WLPH
LQFUHDVHG�E\����VHFRQGV�XQGHU�PHGLXP�LQN�FRYHUDJH�FRQGLWLRQV�RYHU�WKH�EDVHOLQH�ZDVK���7KH�SUHVV
RSHUDWRU�UDWHG�WKH�HIIRUW�QHHGHG�WR�FOHDQ�WKH�EODQNHWV�XVLQJ�ERWK�WKH�EDVHOLQH�ZDVK�DQG�:DVK���
DV��KLJK��XQGHU�PHGLXP�LQN�FRYHUDJH�FRQGLWLRQV�GXH�WR�WKH�H[WUD�WLPH�QHHGHG�WR�UHPRYH�WKH�LQN�
7KH�HIIRUW�WR�XVH�WKH�EDVHOLQH�ZDVK�ZDV�UDWHG�DV��KLJK��EHFDXVH�WKH�RSHUDWRU�IRXQG�LW�WR�KDYH�KLJK
UHVLVWDQFH�ZKHQ�GUDJJLQJ�LW�DFURVV�WKH�EODQNHW�DQG�WKH�HIIRUW�WR�XVH�WKH�VXEVWLWXWH�ZDVK�ZDV�UDWHG
DV��KLJK��GXH�WR�WKH�H[WUD�URWDWLRQV�QHHGHG�WR�UHPRYH�WKH�LQN�� �7KH�VXEVWLWXWH�ZDVK�ZDV�DOVR
REVHUYHG�WR�OHDYH�D�VOLJKW�RLO\�ILOP�RQ�WKH�EODQNHW��EXW�QR�HIIHFW�ZDV�REVHUYHG�RQ�WKH�SULQW�TXDOLW\�
7KH�SUHVV�RSHUDWRU�QRWLFHG�WKDW�WKH�VXEVWLWXWH�ZDVK
V�RGRU�ZDV�DJUHHDEOH�DQG�QRW�WRR�VWURQJ�
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Summary of Performance Demonstrations for Blanket Wash 29 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 29 2.1; 30% 230+ 7.2 <1 @ 68(F 1.5 1.5 9 18

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3.0 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light 
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 29 at
Facility 7c

1.0 ± 0.0
(n=3)

NA 2.0 ± 0.0 NA NA High NA Based on a sample size of 3 blanket washes:
• Good performance; cut ink well.
• Extra effort was required to dry the blanket.

Baseline Wash
at Facility 7

1.2 ± 0.0
(n=2)

NA 2.0 ± 0.0 NA NA Medium NA • Good performance; cut ink well.

WASH 29 at
Facility 8

0.8 ± 0.6
(n=36)

4.1 ± 0.8 4.0 ± 0.0 NA Medium High NA Based on a sample size of 36 blanket washes:
• Did not cut ink as well as baseline wash.
• Did not cut paper dust or powder.
• More effort was required to remove slight oily
film on blanket.

Baseline Wash
at Facility 8

0.7 ± 0.0
(n=4)

NA 2.7 ± 0.5 NA
NA High NA 

• Good performance; cut ink well.
• Extra effort was required due to resistance to
being dragged across the blanket.

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes on which this data is based, as recorded by the printer.a

  Time required to clean the blanket measured by the number of blanket rotations.     Avg. time per rotation = 27.5 sec. at Facility 7 and 15.5 sec. at Facility 8b

(based on time recorded by the project observer) 
 Based on observer's data; printer data not received.c
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Composition:
Hydrocarbons, aromatic
Propylene glycol ethers
Water

VOC Content:  7%; 0.48 lbs/gal
Flashpoint:  100(F (full strength)
pH:  7.6 (25%)

Blanket Wash 30 

)DFLOLW\���

$W�)DFLOLW\�����:DVK����ZDV�XVHG�RQ�D�VLQJOH�XQLW�����[�����SUHVV�DQG�D���XQLW������[����
SUHVV�ZLWK�VR\�RLO�EDVHG�LQNV�DQG�FRPPHUFLDO�SURGXFWV�VXFK�DV�EXVLQHVV�IRUPV�DQG�EURFKXUHV
ZHUH�SULQWHG���7KH�SUHVV�RSHUDWRU�XVHG�:DVK����IRU�WKH�IRXU�GD\V�WKDW�WKH�SUHVVHV�ZHUH�RSHUDWLQJ
GXULQJ�WKH�RQH�ZHHN�GHPRQVWUDWLRQ�SHULRG�ZKLFK�UHVXOWHG�LQ�RQO\�WKUHH�EODQNHW�FOHDQLQJV���$W�WKLV
IDFLOLW\��HDFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ�WKUHH�WLPHV�GXULQJ�FOHDQLQJ��WZLFH�ZLWK�D�UHXVDEOH
VKRS�WRZHO�VRDNHG�ZLWK�EODQNHW�ZDVK��DQG�RQFH�ZLWK�D�GU\�VKRS�WRZHO�WR�UHPRYH�H[FHVV�EODQNHW
ZDVK�� �%ODQNHW�ZDVK� LV�DSSOLHG�WR� WKH�VKRS�WRZHO�XVLQJ�D�VTXLUW�ERWWOH�DQG�WKH�VKRS�WRZHO� LV
UHVRDNHG�ZLWK�ZDVK�SULRU�WR�UHXVH�RQ�RWKHU�EODQNHWV���7KH�VDPH�VKRS�WRZHO�LV�XVHG�XQWLO�LW�KDV�WRR
PXFK�LQN�EXLOG�XS�WR�HIIHFWLYHO\�FOHDQ�WKH�EODQNHW���&XUUHQWO\��WKLV�IDFLOLW\�FOHDQV�WKHLU�EODQNHWV
XVLQJ�D�SURGXFW�ZKLFK�FRQWDLQV�DOLSKDWLF�K\GURFDUERQV���DFFRUGLQJ�WR�WKH�06'6���2WKHU�WKDQ
FKDQJLQJ�WKH�QXPEHU�RI�URWDWLRQV�WR�FOHDQ�D�EODQNHW��WKLV�DSSOLFDWLRQ�SURFHGXUH�ZDV�QRW�PRGLILHG
GXULQJ�WKH�GHPRQVWUDWLRQ�RI�WKH�VXEVWLWXWH�SURGXFW���)DFLOLW\����KDG�WULHG�DQ�DOWHUQDWLYH�ORZ�92&
EODQNHW�ZDVK��EXW� IRXQG� WKDW� LW�GLG�QRW�GU\�DV� IDVW�DV� WKHLU� VWDQGDUG�SURGXFW�DQG�ZDV�PRUH
H[SHQVLYH�

%DVHG�RQ� WKH� WKUHH�EODQNHW� FOHDQLQJV�ZLWK�:DVK����� WKH�SUHVV�RSHUDWRU�DW�)DFLOLW\���
HYDOXDWHG�LWV�SHUIRUPDQFH�DV��IDLU����7KH�EDVHOLQH�ZDVK�ZDV�IRXQG�WR�FXW�WKH�LQN�ZHOO��EXW�UHTXLUHG
DGGLWLRQDO�HIIRUW�GXH�WR�WKH�ZDVK
V�KLJK�UHVLVWDQFH�WR�WKH�EODQNHW�VXUIDFH���:DVK����ZDV�RQO\�WHVWHG
XQGHU�KHDY\�LQN�FRYHUDJH�FRQGLWLRQV�DQG�WKH�EDVHOLQH�ZDVK�ZDV�REVHUYHG�XQGHU�OLJKW�DQG�PHGLXP
FRYHUDJH�FRQGLWLRQV���7KH�VXEVWLWXWH�ZDVK�ZDV�REVHUYHG�WR�UHTXLUH�DERXW�WKH�VDPH�DPRXQW�RI�WLPH
DV�PHDVXUHG�E\�EODQNHW� URWDWLRQV�XQGHU�KHDY\� LQN�FRYHUDJH�FRQGLWLRQV�DV� WKH�EDVHOLQH�ZDVK
UHTXLUHG�XQGHU�PHGLXP�FRYHUDJH�FRQGLWLRQV���7KH�SUHVV�RSHUDWRU�IRXQG�WKDW�:DVK����FXW�WKH�LQN
ZHOO�DQG�RYHUDOO�LW�SHUIRUPHG�ZLWK�DERXW�WKH�VDPH�HIIHFWLYHQHVV�DV�WKH�EDVHOLQH�ZDVK���)ROORZLQJ
WKH�PDQXIDFWXUHU
V�LQVWUXFWLRQV��WKH�VXEVWLWXWH�ZDVK�ZDV�WULHG�ZLWK�����GLOXWLRQ�ZLWK�ZDWHU��EXW
ZDV�IRXQG�WR�SHUIRUP�EHWWHU�DW�IXOO�VWUHQJWK���7KH�SUHVV�RSHUDWRU�UDWHG�WKH�HIIRUW�QHHGHG�WR�FOHDQ
D�EODQNHW�ZLWK�KHDY\�LQN�FRYHUDJH�DV��PHGLXP����$OWKRXJK�WKH�EDVHOLQH�ZDVK�ZDV�QRW�WHVWHG�XQGHU
WKRVH�FRQGLWLRQV��WKH�RSHUDWRU�IHOW�WKDW�WKH�DPRXQW�RI�SK\VLFDO�HIIRUW�QHHGHG�WR�FOHDQ�WKH�EODQNHW
ZLWK�:DVK����ZRXOG�EH�DERXW�WKH�VDPH�DV�WKDW�RI�WKH�EDVHOLQH�ZDVK���7KH�SUHVV�RSHUDWRU�DOVR
REVHUYHG� WKDW� ZKHQ� DFFLGHQWDOO\� VSLOOHG� RQ� D� FOHDU� SODVWLF� JXDUG� RQ� WKH� SUHVV�� :DVK� ��
SHUPDQHQWO\�FORXGHG�WKH�SODVWLF��QHFHVVLWDWLQJ�LWV�UHSODFHPHQW�

)DFLOLW\���

)DFLOLW\����XVHG�D���XQLW�����[�����SUHVV�DOVR�ZLWK�VR\�RLO�EDVHG�LQNV�WR�SULQW�EURFKXUHV�
FDUGV��DQG�RWKHU�FRPPHUFLDO�SURGXFWV���7KH�SUHVV�RSHUDWRU�DW�)DFLOLW\����XVHG�:DVK����IRU�WKH
HQWLUH�RQH�ZHHN�GHPRQVWUDWLRQ���7KH�RSHUDWRU�W\SLFDOO\�FOHDQV�WKH�EODQNHW�E\�SRXULQJ�WKH�EODQNHW
ZDVK�RQWR�D�FOHDQ��UHXVDEOH�VKRS�WRZHO�DQG�ZLSLQJ�WKH�EODQNHW�ZKLOH�URWDWLQJ�LW�PDQXDOO\�WZLFH�
7KH�EODQNHW�LV�WKHQ�DOORZHG�WR�GU\�E\�HYDSRUDWLRQ�EHIRUH�UHVWDUWLQJ�WKH�SUHVV���7KLV�DSSOLFDWLRQ
SURFHGXUH�ZDV�DOVR�XVHG�IRU�WKH�DSSOLFDWLRQ�RI�WKH�EDVHOLQH�ZDVK���:KHQ�XVLQJ�:DVK�����WKH�SUHVV
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RSHUDWRU�PRGLILHG�WKH�DSSOLFDWLRQ�SURFHGXUH�VOLJKWO\�DQG�ZLSHG�WKH�EODQNHW�ZLWK�D�GU\�VKRS�WRZHO
EHIRUH� UHVXPLQJ� WKH� SULQW� MRE�� � 7KH� VWDQGDUG� ZDVK� XVHG� DW� WKLV� IDFLOLW\� FRQWDLQV� DURPDWLF
K\GURFDUERQV��SRO\JO\FRO�HWKHUV��DOLSKDWLF�K\GURFDUERQV��DQG�D�SURSULHWDU\�FRPEXVWLEOH�FKHPLFDO�
3ULRU�WR�WKLV�SURMHFW��WKH\�GLG�VRPH�H[SHULPHQWLQJ�ZLWK�DQRWKHU�VXEVWLWXWH�ZDVK��EXW�LW�GLG�QRW
ZRUN�DV�ZHOO�DV�WKHLU�VWDQGDUG�SURGXFW�DQG�LW�ZDV�LUULWDWLQJ�WR�WKH�VNLQ�DV�ZHOO���,Q�WKH�SDVW��WKH\
XVHG�DQ�DXWRPDWLF�EODQNHW�ZDVKHU��KRSLQJ�WR�UHGXFH�WKHLU�EODQNHW�ZDVK�FKHPLFDO�XVH�DQG�ODERU�
EXW�WKH\�GLVFRQWLQXHG�XVLQJ�LW�DIWHU�WKH\�IRXQG�LW�UHTXLUHG�PRUH�HIIRUW�DQG�ZDVWHG�VROYHQW�

7KH�SUHVV�RSHUDWRU�DW�)DFLOLW\����HYDOXDWHG�WKH�SHUIRUPDQFH�RI�:DVK����DV��IDLU��� �7KH
VXEVWLWXWH�SURGXFW�ZDV� IRXQG� WR�FXW� WKH� LQN�ZHOO��EXW� UHTXLUHG� �DGGLWLRQDO�HIIRUW�EHFDXVH� WKH
VXEVWLWXWH�ZDVK�GLG�QRW�HYDSRUDWH�RII�RI�WKH�EODQNHW�TXLFNO\�DQG�QHHGHG�WR�EH�ZLSHG�RII�ZLWK�D�FOHDQ
GU\�VKRS�WRZHO�DQG�WKH�SURGXFW
V�WKLFN�FRQVLVWHQF\�PDGH�LW�GLIILFXOW�DQG��PHVV\��WR�XVH���7KH
EDVHOLQH�ZDVK�ZDV�IRXQG�WR�FXW�WKH�LQN�ZHOO��EXW�UHTXLUHG�DGGLWLRQDO�HIIRUW�GXH�WR�WKH�ZDVK
V�KLJK
UHVLVWDQFH�WR�WKH�EODQNHW�VXUIDFH���2Q�DYHUDJH��DERXW�RQH�H[WUD�URWDWLRQ�RI�WKH�EODQNHW�ZDV�UHTXLUHG
ZLWK�WKH�VXEVWLWXWH�ZDVK�FRPSDUHG�WR�WKH�EDVHOLQH�ZDVK�GXH�WR�WKH�DGGLWLRQDO�VWHS�QHHGHG�WR�GU\
WKH�EODQNHW���%HFDXVH�WKH�DYHUDJH�WLPH�WR�URWDWH�D�EODQNHW�ZDV������VHFRQGV�DW�IDFLOLW\�����WKH
LQFUHDVH�LQ�EODQNHW�FOHDQLQJ�WLPH�ZDV�QRW�VXEVWDQWLDO���7KH�SUHVV�RSHUDWRU�UDWHG�WKH�HIIRUW�QHHGHG
DV��KLJK��IRU�ERWK�WKH�EDVHOLQH�DQG�WKH�VXEVWLWXWH�ZDVKHV���7KH�HIIRUW�QHHGHG�WR�XVH�WKH�VXEVWLWXWH
ZDVK�ZDV�UDWHG�DV��KLJK��GXH�WR�WKH�DGGLWLRQDO�GU\LQJ�VWHS��GLIILFXOW\�LQ�JHWWLQJ�WKH�ZDVK�WR�VRDN
LQWR�D�VKRS�WRZHO��DQG�EHFDXVH�WKH�RSHUDWRU�IRXQG�LW�KDG�D�VOLJKW�UHVLVWDQFH�WR�WKH�EODQNHW�VXUIDFH�
7KH�HIIRUW�WR�XVH�WKH�EDVHOLQH�ZDVK�ZDV�UDWHG�DV��KLJK��EHFDXVH�WKH�RSHUDWRU�IRXQG�WKH�EDVHOLQH
ZDVK�KDG�XQXVXDOO\�KLJK� UHVLVWDQFH� WR� WKH�EODQNHW�VXUIDFH�� �$Q�RLO\� ILOP�ZDV�QRWLFHG�RQ� WKH
EODQNHW�DIWHU�XVLQJ�:DVK�����EXW�WKH�RSHUDWRU�IHOW�WKDW�WKH�ILOP�KDG�RQO\�D�VOLJKW�HIIHFW�RQ�WKH
QXPEHU�RI�FRSLHV�QHHGHG�WR�JHW�EDFN�WR�SULQW�TXDOLW\�DIWHU�UHVWDUWLQJ�WKH�SUHVV�
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Summary of Performance Demonstrations for Blanket Wash 30 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure 
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 30 0.48; 7% 100 7.6 c2.2 @ 68(F 0.7 1.5 5 11

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 30 at
Facility 18

4.0 ± 0.0
(n=3)a

NA NA 3.3 ± 0.6 NA NA Medium Based on a sample size of 3 blanket washes:
• Good performance; cut ink well.
• Worked best with no dilution with water.

Baseline Wash
at Facility 18

1.5 ± 0.8
(n=6)

2.7 ± 0.5 3.5 ± 0.7 NA Low Low NA • Good performance; cut ink well.

WASH 30 at
Facility 19

0.7 ± 0.0
(n=8)

3.0 ± 0.0 3.0 ± 0.0 NA High High NA Based on a sample size of 8 blanket washes:
• Cut ink well.
• Required extra effort to dry oily film from
blanket.
• Thick consistency was difficult to use.
• Extra effort was required due to resistance to
surface of the blanket.

Baseline Wash
at Facility 19

0.9 ± 0.2
(n=5)

2.2 ± 0.4 NA NA High NA NA • Good performance; cut ink well.
• Extra effort was required due to resistance to
surface of the blanket.

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes on which this data is based, as recorded by the printer.a

  Time required to clean the blanket measured by the number of blanket rotations:    Avg. time per rotation = 16.2 sec. at Facility 18 and 18.5 sec. at Facility 19b

(based on time recorded by the project observer)
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Composition:
Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates

VOC Content:  99%; 6.6 lbs/gal
Flashpoint:  105(F
pH:  7.6

Blanket Wash 31 

)DFLOLW\��

$W�)DFLOLW\����:DVK����ZDV�XVHG�RQ�D�VLQJOH�XQLW�����[�����SUHVV��ZLWK�FRQYHQWLRQDO�LQNV
WR�SULQW� FRPPHUFLDO� SURGXFWV� VXFK�DV�EURFKXUHV� DQG�DGYHUWLVHPHQWV�� � 7KH�SUHVV� RSHUDWRU� DW
)DFLOLW\���XVHG�:DVK����IRU�DOO�MREV�GXULQJ�WKH�RQH�ZHHN�GHPRQVWUDWLRQ�ZKLFK�UHVXOWHG�LQ�RQO\��
FOHDQLQJV���$W�WKLV�IDFLOLW\��HDFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ�WZR�WLPHV�GXULQJ�FOHDQLQJ��RQFH
WR�UHPRYH�WKH�LQN�ZLWK�D�UHXVDEOH�VKRS�WRZHO�VRDNHG�ZLWK�EODQNHW�ZDVK��DQG�RQFH�ZLWK�D�FOHDQ�
GU\�VKRS�WRZHO�WR�UHPRYH�H[FHVV�ZDVK���%ODQNHW�ZDVK�LV�DSSOLHG�WR�WKH�VKRS�WRZHO�XVLQJ�D�VTXLUW
ERWWOH��DQG�WKH�VKRS�WRZHO�LV�UHVRDNHG�ZLWK�ZDVK�SULRU�WR�UHXVH�RQ�RWKHU�EODQNHWV���7KH�VDPH�VKRS
WRZHO�LV�XVHG�XQWLO�LW�KDV�WRR�PXFK�LQN�EXLOG�XS�WR�HIIHFWLYHO\�FOHDQ�WKH�EODQNHW���7KH�VWDQGDUG
EODQNHW� ZDVK� DW� )DFLOLW\� �� FRQWDLQV� SHWUROHXP� GLVWLOODWHV�� ��EXWR[\HWKDQRO� DQG� D� SURSULHWDU\
VXUIDFWDQW��DFFRUGLQJ�WR�WKH�06'6�

7KH�SUHVV�RSHUDWRU�DW�)DFLOLW\���HYDOXDWHG�:DVK����DV��IDLU����:DVK����ZDV�REVHUYHG�WR�FXW
WKH�LQN�ZHOO��EXW�GLG�QRW�GU\�DV�IDVW�DV�WKH�EDVHOLQH�ZDVK���7KH�EDVHOLQH�ZDVK�ZDV�REVHUYHG�WR
SHUIRUP�ZHOO��FXWWLQJ�WKH�LQN�ZHOO�DQG�GU\LQJ�TXLFNO\�� �$OWKRXJK�QRW�UHIOHFWHG�LQ�WKH�GDWD��WKH
RSHUDWRU�IHOW�WKDW�VRPH�DGGLWLRQDO�WLPH�DQG�HIIRUW�ZHUH�QHHGHG�WR�UHPRYH�WKH�H[FHVV�ZDVK�XVLQJ�D
FOHDQ��GU\�VKRS�WRZHO���8QGHU�PHGLXP�LQN�FRYHUDJH�FRQGLWLRQV��QR�GLIIHUHQFH�ZDV�QRWLFHG�EHWZHHQ
WKH�WLPH�WR�FOHDQ�WKH�EODQNHWV�DV�PHDVXUHG�E\�WKH�QXPEHU�RI�URWDWLRQV�XVLQJ�WKH�EDVHOLQH�ZDVK
RU�:DVK������+RZHYHU��WKH�OHYHO�RI�SK\VLFDO�HIIRUW�QHHGHG�WR�ZDVK�WKH�EODQNHW�ZDV�UDWHG�DV��KLJK�
IRU�WKH�VXEVWLWXWH�ZDVK�FRPSDUHG�WR��PHGLXP��IRU�WKH�EDVHOLQH�ZDVK���7KH�SUHVV�RSHUDWRU�QRWLFHG
WKDW�WKH�VPHOO�RI�WKH�VXEVWLWXWH�ZDVK�ZDV�QRWLFHDEOH��EXW�QRW�GLVDJUHHDEOH�

)DFLOLW\��

)DFLOLW\� �� XVHG� D� ��XQLW� ���� [� ���� SUHVV� ZLWK� FRQYHQWLRQDO� LQNV� WR� SULQW� EURFKXUHV�
DGYHUWLVHPHQWV�DQG�RWKHU�FRPPHUFLDO�SURGXFWV���7KH�SUHVV�RSHUDWRU�DW�)DFLOLW\���XVHG�:DVK����IRU
DOO�MREV�GXULQJ�WKH�RQH�ZHHN�GHPRQVWUDWLRQ���$W�WKLV�IDFLOLW\��HDFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ
WZR�WLPHV�GXULQJ�FOHDQLQJ��RQFH�ZLWK�D�UHXVDEOH�VKRS�WRZHO�VDWXUDWHG�ZLWK�EODQNHW�ZDVK��DQG�RQFH
ZLWK�D�FOHDQ�GU\�VKRS�WRZHO�WR�UHPRYH�H[FHVV�ZDVK��7KH�VDWXUDWHG�VKRS�WRZHO�LV�W\SLFDOO\�XVHG�WR
FOHDQ� DOO� VL[� EODQNHWV� RQ� WKH� SUHVV� EHIRUH� EHLQJ� UHVDWXUDWHG� RU� GLVSRVHG�� � 7KLV� DSSOLFDWLRQ
SURFHGXUH�ZDV�DOVR�XVHG�IRU�WKH�DSSOLFDWLRQ�RI�WKH�EDVHOLQH�ZDVK�DQG�WKH�VXEVWLWXWH�ZDVK���)DFLOLW\
��ZDV�XVLQJ�D�SURGXFW�FRQWDLQLQJ�DOLSKDWLF�SHWUROHXP�GLVWLOODWHV��DURPDWLF�SHWUROHXP�GLVWLOODWHV�
[\OHQH����EXWR[\�HWKDQRO��PHWK\OHQH�FKORULGH��GLDFHWRQH�DOFRKRO��GLLVRQRQ\O�SKWKDODWH������GL�WHUW�
EXW\O�S�FUHVRO��HWK\OEHQ]HQH�DQG�������WULPHWK\OEHQ]HQH��DFFRUGLQJ�WR�WKH�06'6��WR�FOHDQ�WKH
EODQNHWV�SULRU�WR�DQG�IROORZLQJ�WKH�EODQNHW�ZDVK�GHPRQVWUDWLRQ���$OWHUQDWLYH�ORZ�92&�EODQNHW
ZDVKHV�ZHUH�H[SHULPHQWHG�ZLWK�LQ�WKH�SDVW��EXW�WKH\�GLG�QRW�FXW�WKH�LQN�ZHOO��GLG�QRW�GU\�IDVW��DQG
OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW�

2YHUDOO��WKH�SHUIRUPDQFH�RI�:DVK����ZDV�FRQVLGHUHG��JRRG�IDLU����:DVK����ZDV�WHVWHG�XQGHU
OLJKW��PHGLXP�DQG�KHDY\�LQN�FRQGLWLRQV��ZKLOH�WKH�EDVHOLQH�ZDVK�ZDV�REVHUYHG�RQO\�XQGHU�PHGLXP
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FRYHUDJH�FRQGLWLRQV���7KH�SUHVV�RSHUDWRU�REVHUYHG�WKDW�WKH�ZDVK�FXW�WKH�LQN�ZHOO��GULHG�TXLFNO\�DQG
SHUIRUPHG�DERXW�DV�ZHOO�DV�WKH�EDVHOLQH�ZDVK���8QGHU�PHGLXP�FRYHUDJH�FRQGLWLRQV��LW�ZDV�REVHUYHG
WKDW� WKH� VXEVWLWXWH� ZDVK� UHTXLUHG� OHVV� WLPH� WR� FOHDQ� WKH� EODQNHWV� WKDQ� WKH� EDVHOLQH� ZDVK�
6RPHZKDW�PRUH�RI�:DVK����ZDV�QHHGHG��KRZHYHU��WR�UHPRYH�WKH�LQN�LQ�FRPSDULVRQ�WR�WKH�EDVHOLQH
ZDVK������RXQFHV�IRU�WKH�EDVHOLQH�ZDVK�FRPSDUHG�WR�����RXQFHV�IRU�WKH�VXEVWLWXWH�ZDVK����7KH
SUHVV�RSHUDWRU�UDWHG�WKH�HIIRUW�QHHGHG�WR�FOHDQ�WKH�EODQNHWV�XVLQJ�:DVK����DV��ORZ��XQGHU�DOO
FRYHUDJH�FRQGLWLRQV��DOWKRXJK�KH�GLG�QRWH�WKDW�WKHUH�ZDV�VOLJKWO\�PRUH�UHVLVWDQFH�WR�WKH�EODQNHW
VXUIDFH���7KH�HIIRUW�QHHGHG�WR�XVH�WKH�EDVHOLQH�ZDVK�ZDV�UDWHG�DV��KLJK��EHFDXVH�WKH�RSHUDWRU
IRXQG�LW�WR�KDYH�XQXVXDOO\�KLJK�UHVLVWDQFH�WR�WKH�EODQNHW�
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Summary of Performance Demonstrations for Blanket Wash 31 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 31 6.6; 99% 105 7.6 <0.1 @ 68(F 1.5 3.0 3 3

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3.0 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 31 at
Facility 7

1.5 ± 0.6
(n=4)a

2.0 ± 0.0 2.0 ± 0.0 NA High High NA Based on a sample size of 4 blanket washes:
• Cut the ink well; slightly more effort needed to
remove oily residue on blanket.
• Oily residue slightly increased the copies required to
return to print quality.
• Smell not as strong as facility's standard wash or
baseline wash.

Baseline Wash
at Facility 7

1.2 ± 0.0
(n=2)

NA 2.0 ± 0.0 NA NA Medium NA • Good performance; cut ink well.

WASH 31 at
Facility 8

1.1 ± 1.5
(n=61)

2.0 ± 0.0 2.0 ± 0.0 2.1 ± 0.2 Low Low Low Based on a sample size of 61 blanket washes:
• Good performance; cut ink well
• Performed as well as standard wash.
• Slightly more effort was required due to resistance to
surface of the blanket.

Baseline Wash
at Facility 8

0.7 ± 0.0
(n=4)

NA 2.7 ± 0.5 NA NA High NA • Good performance; cut ink well.
• Extra effort was required due to resistance to the
surface of the blanket.

NA = Not Applicable; product was not demonstrated under these conditions. 
  n = number of washes on which this data is based, as recorded by the printer.a

  Time required to clean the blanket measured by the number of blanket rotations:  Avg. time per rotation = 82.5 sec. at Facility 7 and 17.1 sec. at Fac. 8b

(based on time recorded by the observer)



4.1  PERFORMANCE DATA

4-63

Composition: 
Hydrocarbons, petroleum distillates

VOC Content:  99%; 6.5 lbs/gal
Flashpoint:  220(F
pH:  8.5

Blanket Wash 32 

)DFLOLW\��

$W�)DFLOLW\����SHUIRUPDQFH�GHPRQVWUDWLRQV�ZHUH�FRQGXFWHG�RQ�DQ�HLJKW�XQLW������[�����SUHVV
XVLQJ�YHJHWDEOH�EDVHG�LQNV��WR�SULQW�KLJK�TXDOLW\��PXOWL�FRORU��FRPPHUFLDO�SURGXFWV���&XUUHQWO\�
)DFLOLW\���XVHV�D�EODQNHW�ZDVK�ZKLFK�FRQVLVWV�RI�DURPDWLF�K\GURFDUERQV��������WULPHWK\OEHQ]HQH�
DQG�DOLSKDWLF�K\GURFDUERQV��DFFRUGLQJ�WR�WKH�06'6���,Q�WKH�PRQWKV�SUHFHGLQJ�WKH�GHPRQVWUDWLRQV�
WKH� IDFLOLW\� KDG� WULHG� WZR� GLIIHUHQW� ORZ�92&� EODQNHW� ZDVKHV�� QHLWKHU�ZRUNHG� DV�ZHOO� DV� WKHLU
VWDQGDUG�ZDVK���$W�WKLV�IDFLOLW\��HDFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ�WZLFH�GXULQJ�FOHDQLQJ��RQFH
ZLWK�D�UHXVDEOH�VKRS�WRZHO�VDWXUDWHG�LQ�EODQNHW�ZDVK�WR�UHPRYH�WKH�LQN��DQG�RQFH�ZLWK�D�GU\�VKRS
WRZHO�WR�UHPRYH�H[FHVV�EODQNHW�ZDVK���(DFK�VDWXUDWHG�VKRS�WRZHO�LV�XVHG�WR�FOHDQ�WZR�EODQNHWV�
7KH�VDPH�DSSOLFDWLRQ�SURFHGXUH�ZDV�XVHG�IRU�WKH�EDVHOLQH�DQG�VXEVWLWXWH�SURGXFWV���7KH�TXDQWLW\
RI�ZDVK�QHHGHG�WR�VDWXUDWH�WKH�VKRS�WRZHO�DQG�FOHDQ�WKH�EODQNHW�UHPDLQHG�FRQVWDQW�WKURXJKRXW
WKH�GHPRQVWUDWLRQ��UHJDUGOHVV�RI�WKH�LQN�FRYHUDJH�RU�LQN�EXLOG�XS�RQ�WKH�EODQNHW���7KHUH�ZHUH�ERWK
SRVLWLYH�DQG�QHJDWLYH�DVSHFWV�WR�WKLV�DSSOLFDWLRQ�PHWKRG���:KLOH�PRUH�ZDVK�WKDQ�ZDV�QHHGHG�PD\
KDYH�EHHQ�XVHG� LQ�VRPH�FDVHV�� WKH�FRQVLVWHQF\�RI� WKH�DSSOLFDWLRQ�YROXPH�PDGH� LW�SRVVLEOH� WR
FRPSDUH� WKH�SHUIRUPDQFH�RI� WKH�VWDQGDUG��EDVHOLQH��DQG�VXEVWLWXWH�SURGXFWV�XQGHU� WKH�VDPH
FRQGLWLRQV���

2YHUDOO��WKH�SHUIRUPDQFH�RI�:DVK����ZDV�FRQVLGHUHG��IDLU�SRRU����$OWKRXJK�LW�FXW�WKH�LQN
ZHOO��PRUH�HIIRUW�ZDV�UHTXLUHG�WKDQ�ZLWK�WKH�EDVHOLQH�ZDVK���:KHQ�XVLQJ�WKH�EDVHOLQH�ZDVK��WKH
RSHUDWRU�IRXQG�LW�FXW�LW�WKH�LQN�ZHOO��EXW�UHTXLUHG�VRPH�PRUH�HIIRUW�WKDQ�WKHLU�VWDQGDUG�ZDVK���7KH
DGGLWLRQDO�HIIRUW�WR�FOHDQ�WKH�EODQNHW�ZLWK�:DVK����ZDV�QHHGHG�WR�UHPRYH�WKH�RLO\�UHVLGXH�WKDW
UHPDLQHG�RQ�WKH�EODQNHW���:LWK�:DVK�����DQ�DYHUDJH�RI���URWDWLRQV��DSSUR[LPDWHO\����VHFRQGV�
ZHUH�QHHGHG�WR�FOHDQ�WKH�EODQNHW��ZKHUHDV�ZLWK�WKH�EDVHOLQH�SURGXFW��RQO\���URWDWLRQV�����VHFRQGV�
ZHUH�UHTXLUHG���$IWHU�XVLQJ�:DVK�����WKH�UHVLGXH�SHUVLVWHG��HYHQ�DIWHU�ZLSLQJ�GRZQ�WKH�EODQNHW�ZLWK
WZR� GU\�ZLSHV�� � 7KH� SUHVV� RSHUDWRU� FRPPHQWHG� WKDW� QRUPDOO\� D� VOLJKW� UHVLGXH�PD\� QRW� EH� D
SUREOHP��EXW�LQ�WKLV�FDVH��LW�FDXVHG�SUREOHPV�ZLWK�IXWXUH�SULQW�TXDOLW\���2Q�VXEVHTXHQW�LPDJHV�
WKHUH�ZDV�YLVLEOH��FKDWWHU���IDLQW��LQFRQVLVWHQW�OLQHV�ZKHUH�WKH�FRORU�LV�VXSSRVHG�WR�EH�XQLIRUPO\
VROLG��RQ�WKH�SULQW���(YHQWXDOO\��WKH�UHVLGXH�LV�SLFNHG�XS�LQ�WKH�SULQWV�DQG�WKH�FKDWWHU�LV�RQO\�D
WHPSRUDU\�SUREOHP��KRZHYHU��PRUH�LPSUHVVLRQV�DUH�QHHGHG�WR�JHW�EDFN�XS�WR�DFFHSWDEOH�TXDOLW\
WKDQ�ZLWK�WKH�VWDQGDUG�RU�EDVHOLQH�ZDVK���$IWHU�HLJKW�EODQNHW�FOHDQLQJV��IRXU�ZLWK�WKH�REVHUYHU
SUHVHQW�DQG�IRXU�PRUH�FRQGXFWHG�E\�WKH�SULQWHU���)DFLOLW\���GHFLGHG�WR�GLVFRQWLQXH�WKH�SHUIRUPDQFH
GHPRQVWUDWLRQ�ZLWK�:DVK����

)DFLOLW\��

$W�)DFLOLW\����SHUIRUPDQFH�GHPRQVWUDWLRQV�ZHUH�FRQGXFWHG�XVLQJ�D�VLQJOH�XQLW������[����
SUHVV� ZLWK� FRQYHQWLRQDO� LQNV� WR� SULQW� FRPPHUFLDO� SURGXFWV� VXFK� DV� EXVLQHVV� FDUGV� DQG
DGYHUWLVHPHQWV���$FFRUGLQJ�WR�WKH�06'6V��WKLV�IDFLOLW\�FXUUHQWO\�XVHV�HLWKHU�D�EODQNHW�ZDVK�ZKLFK
FRQWDLQV� DOLSKDWLF� K\GURFDUERQV�� F\FORKH[DQH�� Q�KHSWDQH�� PHWK\OF\FORKH[DQH�� WROXHQH�� & �&� �

SDUDIILQV�� DQG� & �& � F\FORSDUDIILQV� RU� RQH� WKDW� FRQVLVWV� RI� DURPDWLF� K\GURFDUERQV�� DOLSKDWLF� �

K\GURFDUERQV��������WULPHWK\OEHQ]HQH��[\OHQH��GLSURS\OHQH�JO\FRO�PHWK\O�HWKHU��DQG�SURS\OHQH
JO\FRO�PHWK\O�HWKHU���)DFLOLW\���KDV�WULHG�VHYHUDO�VXEVWLWXWH�EODQNHW�ZDVKHV�WKDW�ZHUH�GRQDWHG�E\
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WKHLU�VXSSOLHU���1RQH�RI�WKHVH�SURGXFWV�ZHUH�DGRSWHG�HLWKHU�EHFDXVH�WKH\�GLG�QRW�ZRUN�DV�ZHOO�DV
WKHLU�VWDQGDUG�ZDVK��OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW��RU�WKH\�ZHUH�WRR�H[SHQVLYH��XS�WR�WZLFH�DV
PXFK�DV�WKHLU�VWDQGDUG�ZDVK����7KH�IDFLOLW\�KDV�UHGXFHG�WKH�TXDQWLW\�RI�VROYHQW�XVHG�E\�UHXVLQJ
WKH� GU\LQJ� VKRS� WRZHO� IURP� WKH� SUHYLRXV� ZDVK� IRU� WKH� DSSOLFDWLRQ� RI� EODQNHW� ZDVK� LQ� WKH
VXEVHTXHQW�EODQNHW�ZDVK�SURFHGXUH���7KLV�UHGXFHG�WKH�DPRXQW�RI�VROYHQW�XVHG��WKH�QXPEHU�RI
VKRS� WRZHOV� VHQW� WR� WKH� ODXQGU\�DQG� WKH�DVVRFLDWHG� ODXQGHULQJ� FRVWV�� DQG� WKH� HQYLURQPHQWDO
LPSDFWV�VXFK�DV�ODXQGU\�ZDVWHZDWHU�DQG�HQHUJ\�XVDJH���7\SLFDOO\��WKH�EODQNHW�LV�ZLSHG�GRZQ�WZLFH
GXULQJ�FOHDQLQJ��RQFH�ZLWK�EODQNHW�ZDVK�WR�UHPRYH�WKH�LQN��DQG�RQFH�ZLWK�D�FOHDQ��GU\�VKRS�WRZHO
WR�UHPRYH�H[FHVV�ZDVK���%ODQNHW�ZDVK�LV�DSSOLHG�GLUHFWO\�WR�WKH�EODQNHW�XVLQJ�D�VTXLUW�ERWWOH�DQG
LV�WKHQ�ZLSHG�RII�XVLQJ�D�UHXVDEOH�VKRS�WRZHO���7KH�VDPH�VKRS�WRZHO�LV�XVHG�XQWLO�LW�KDV�WRR�PXFK
LQN�EXLOG�XS�WR�HIIHFWLYHO\�FOHDQ�WKH�EODQNHW���7KLV�DSSOLFDWLRQ�SURFHGXUH�ZDV�PRGLILHG�VOLJKWO\�IRU
WKH�EDVHOLQH�ZDVK�DQG�VXEVWLWXWH�ZDVK�GHPRQVWUDWLRQV�LQ�WKDW�WKH�ZDVK�ZDV�SRXUHG�RQWR�WKH�VKRS
WRZHO�LQVWHDG�RI�GLUHFWO\�RQ�WKH�EODQNHW�

:DVK����ZDV�XVHG� IRU�RQH�ZHHN�DQG����ZDVKHV�ZHUH� UHFRUGHG�E\� WKH�SUHVV�RSHUDWRU�
2YHUDOO��WKH�SHUIRUPDQFH�RI�:DVK����ZDV�UDWHG��JRRG����:KHQ�FRPSDUHG�WR�WKH�EDVHOLQH�ZDVK
�ZKLFK�FXW�WKH�LQN�ZHOO�DQG�FOHDQHG�WKH�EODQNHW�DV�ZHOO�DV�WKHLU�VWDQGDUG�ZDVK���WKH�HIIRUW�QHHGHG
WR�FOHDQ�WKH�EODQNHW�ZLWK�:DVK����ZDV�VOLJKWO\�KLJKHU�EHFDXVH�:DVK����OHIW�DQ�RLO\�UHVLGXH�RQ�WKH
EODQNHW���:LWK�WKH�EDVHOLQH�RU�WKH�VWDQGDUG�ZDVK��RQH�URWDWLRQ�ZLWK�D�GU\�VKRS�WRZHO�ZDV�HQRXJK
WR�UHPRYH�WKH�H[FHVV�ZDVK���:LWK�:DVK�����WZR�RU�WKUHH�URWDWLRQV�ZLWK�WKH�GU\�ZLSH�ZHUH�UHTXLUHG�
2Q� DYHUDJH�� WKH� GU\LQJ� WLPH� LQFUHDVHG� IURP� DSSUR[LPDWHO\� ��� VHFRQGV� XVLQJ� WKH� EDVHOLQH� RU
VWDQGDUG�ZDVK�WR�DSSUR[LPDWHO\����VHFRQGV�XVLQJ�:DVK������7KLV�H[WUD�GU\LQJ�VWHS�LQFUHDVHG�WKH
HIIRUW�UHTXLUHG��KRZHYHU��WKH�UHVLGXH�GLG�QRW�DIIHFW�IXWXUH�SULQW�TXDOLW\���7KH�SULQWHU�FRPPHQWHG
WKDW�WKH�VOLJKW�UHVLGXH�FDPH�RII�TXLFNO\�GXULQJ�WKH�QRUPDO�ZDVWH�VKHHW�SRUWLRQ�RI�WKH�QH[W�UXQ���

'XULQJ�WKH�GHPRQVWUDWLRQ��:DVK����ZDV�XVHG�RQ�OLJKW��PHGLXP��DQG�KHDY\�LQN�FRYHUDJH�
DOO�ZLWK�JRRG�UHVXOWV���,W�VKRXOG�EH�QRWHG�WKDW�KHDY\�LQN�FRYHUDJH�IRU�D�EXVLQHVV�FDUG��LV�QRW�WKH
HTXLYDOHQW�RI�KHDY\�LQN�FRYHUDJH�IRU�ODUJHU�SULQW�RSHUDWLRQV���7KH�SULQWHU�DW�)DFLOLW\���IHOW�WKH�RLO\
UHVLGXH�FRXOG�FDXVH�VRPH�SUREOHPV�RQ�D�ELJJHU�SUHVV�ZLWK�JUHDWHU�LQN�FRYHUDJH���
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Summary of Performance Demonstrations for Blanket Wash 32 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 32 6.5; 99% 220 8.5 8.5 <1 @ 68(F 0.1 1.5 5 30

Baseline Wash 6.2; 100% 50 6.6 6.6 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 32 at
Facility 1

2.5 ± 0.0
(n=4)a

NA 4.2 ± 0.5 NA NA High NA Based on a sample size of 4 blanket washes:
• Good performance.
• Required slightly higher effort to remove excess wash
than with the standard wash.

Baseline Wash
at Facility 1

2.5 ± 0.0
(n=2)

2.0 ± 0.0 2.0 ± 0.0 NA High High NA • Fair/poor performance.
• Oily residue caused "chatter" in subsequent prints.

WASH 32 at
Facility 5

0.7 ± 0.2
(n=12)

3.0 ± 0.0 3.0 ± 0.0 3.0 ± 0.0 Low Medium Medium Based on a sample size of 12 blanket washes:
• Good performance. 
• Left slight, oily residue that was removed with dry
shop towels and did not affect print quality.

Baseline Wash
at Facility 5

1.0
(n=1)

2 NA NA Low NA NA • Good performance. 
• Cut ink well with same effort as standard wash.

NA = Not Applicable; product was not demonstrated under these conditions.
NC = Not Calculated; VOC content as a % by weight could not be calculated because specific gravity data was not available.
  n = number of washes on which this data is based, as recorded by the printer.a

  Time required to clean the blanket measured by the number of blanket rotations:  Avg. time per rotation = 20.0 sec at Facility 1 and 10.6 sec at Facility 5b

(based on time recorded by the observer) 
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Composition: 
Water
Terpenes
Hydrocarbons, petroleum distillates
Alkoxylated alcohols
Fatty acid derivatives 

VOC Content:  39%; 2.8 lbs/gal
Flashpoint:  138(F
pH:  6.6

Blanket Wash 34 

)DFLOLW\��

$W�)DFLOLW\����SHUIRUPDQFH�GHPRQVWUDWLRQV�ZHUH�FRQGXFWHG�RQ��DQ�HLJKW�XQLW������[�����SUHVV
XVLQJ�YHJHWDEOH�EDVHG�LQNV�WR�SULQW�KLJK�TXDOLW\��PXOWL�FRORU��FRPPHUFLDO�SURGXFWV���&XUUHQWO\�
)DFLOLW\���XVHV�D�EODQNHW�ZDVK�ZKLFK�FRQVLVWV�RI�DURPDWLF�K\GURFDUERQV��������WULPHWK\OEHQ]HQH�
DQG�DOLSKDWLF�K\GURFDUERQV��DFFRUGLQJ�WR�WKH�06'6���,Q�WKH�PRQWKV�SUHFHGLQJ�WKH�GHPRQVWUDWLRQV�
WKH� IDFLOLW\� KDG� WULHG� WZR� GLIIHUHQW� ORZ�92&� EODQNHW� ZDVKHV�� QHLWKHU�ZRUNHG� DV�ZHOO� DV� WKHLU
VWDQGDUG�ZDVK��$W�WKLV�IDFLOLW\��HDFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ�WZLFH�GXULQJ�FOHDQLQJ��RQFH
ZLWK�D�UHXVDEOH�UDJ�VDWXUDWHG� LQ�EODQNHW�ZDVK�WR�UHPRYH�WKH� LQN��DQG�RQFH�ZLWK�D�GU\�UDJ�WR
UHPRYH� H[FHVV� EODQNHW�ZDVK�� � (DFK� VDWXUDWHG� UDJ� LV� XVHG� WR� FOHDQ� WZR� EODQNHWV�� � 7KH� VDPH
DSSOLFDWLRQ�SURFHGXUH�ZDV�XVHG�IRU�WKH�EDVHOLQH�DQG�VXEVWLWXWH�SURGXFWV���7KH�TXDQWLW\�RI�ZDVK
QHHGHG� WR� VDWXUDWH� WKH� UDJ� DQG� FOHDQ� WKH� EODQNHW� UHPDLQHG� FRQVWDQW� WKURXJKRXW� WKH
GHPRQVWUDWLRQ��UHJDUGOHVV�RI�WKH�LQN�FRYHUDJH�RU�LQN�EXLOG�XS�RQ�WKH�EODQNHW���7KHUH�ZHUH�ERWK
SRVLWLYH�DQG�QHJDWLYH�DVSHFWV�WR�WKLV�DSSOLFDWLRQ�PHWKRG���:KLOH�PRUH�ZDVK�WKDQ�ZDV�QHHGHG�PD\
KDYH�EHHQ�XVHG� LQ�VRPH�FDVHV�� WKH�FRQVLVWHQF\�RI� WKH�DSSOLFDWLRQ�YROXPH�PDGH� LW�SRVVLEOH� WR
FRPSDUH� WKH�SHUIRUPDQFH�RI� WKH�VWDQGDUG��EDVHOLQH��DQG�VXEVWLWXWH�SURGXFWV�XQGHU� WKH�VDPH
FRQGLWLRQV���

7KH�RSHUDWRU�XVHG�:DVK����IRU�RQH�ZHHN�DQG�FOHDQHG����EODQNHWV���7KH�ZDVK�SHUIRUPDQFH
ZDV�FRQVLGHUHG��JRRG���WKLV�IDFLOLW\�XVHG�ILYH�GLIIHUHQW�VXEVWLWXWH�ZDVKHV�RYHU�D�WZR�PRQWK�SHULRG
IRU�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�SURMHFW�DQG�WKH�SUHVV�RSHUDWRU�FRQVLGHUHG�:DVK����WR�EH�WKH
EHVW�SHUIRUPHU���'XULQJ�WKH�FRXUVH�RI�WKH�ZHHN��WKH�RSHUDWRU�UHFRUGHG�GDWD�RQ�WKH�SHUIRUPDQFH�RI
:DVK���� RQ�EODQNHWV�ZLWK� DOO� OHYHOV� RI� LQN� FRYHUDJH�� �2Q�EODQNHWV�ZLWK� OLJKW� RU�PHGLXP� LQN
FRYHUDJH��:DVK����FXW�WKH�LQN�ZHOO�ZLWK�WKH�VDPH�OHYHO�RI�HIIRUW�DV�ZDV�XVHG�ZKHQ�FOHDQLQJ�ZLWK
WKH�EDVHOLQH�RU�VWDQGDUG�ZDVK���)RU�OLJKW�DQG�PHGLXP�LQN�FRYHUDJH��WKH�RSHUDWRU�FRQVLGHUHG�WKH
SHUIRUPDQFH�WR�EH��JRRG��IRU�DOO�ZDVKHV���2Q�EODQNHWV�ZLWK�KHDY\�LQN�FRYHUDJH��VOLJKWO\�PRUH�HIIRUW
ZDV�UHTXLUHG�WKDQ�ZLWK�WKH�VWDQGDUG�ZDVK���)RU�WKH����EODQNHWV�FOHDQHG�ZKHUH�LQN�FRYHUDJH�ZDV
KHDY\��SHUIRUPDQFH�ZDV�UDWHG�DV��JRRG��RQ����EODQNHWV�������DQG��IDLU��IRU���EODQNHWV���������7KH
SUHVV�RSHUDWRU�QRWLFHG�WKDW�WKH�SURGXFW�KDG�D��YHU\�GU\�IHHO��WR�LW���+H�IRXQG�SHUIRUPDQFH�DQG�HDVH
RI�XVH�LPSURYHG�ZKHQ�KH�ZLSHG�WKH�EODQNHW�ZLWK�D�VSRQJH�VRDNHG�ZLWK�ZDWHU�EHIRUH�DSSO\LQJ�:DVK
�����:LSLQJ�WKH�EODQNHW�ZLWK�D�ZHW�VSRQJH�SULRU�WR�DSSOLFDWLRQ�RI�WKH�ZDVK�LV�RIWHQ�GRQH�WR�UHPRYH
SDSHU�EXLOG�XS��VR�WKH�SULQWHU�GLG�QRW�FRQVLGHU�WKLV�VWHS�WR�EH�DQ�H[WUD�HIIRUW�

3HUIRUPDQFH�RI�:DVK����ZDV�FRPSDUDEOH�WR�WKDW�RI�WKH�EDVHOLQH�ZDVK��ZKLFK�FXW�WKH�LQN
ZHOO�� DQG� UHTXLUHG� WKH� VDPH� DPRXQW� RI� WLPH� DV� WKHLU� VWDQGDUG� ZDVK�� EXW� GLG� UHTXLUH� VRPH
DGGLWLRQDO�HIIRUW�WR�UHPRYH�WKH�RLO\�UHVLGXH����$YHUDJH�WLPH�UHTXLUHG�WR�FOHDQ�WKH�EODQNHW�ZLWK�WKH
EDVHOLQH�ZDVK�ZDV�DSSUR[LPDWHO\����VHFRQGV�IRU�OLJKW�RU�PHGLXP�LQN�FRYHUDJH��DQG�ZLWK�:DVK����
DYHUDJH�FOHDQLQJ�WLPH�YDULHG�EHWZHHQ����DQG����VHFRQGV��
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)DFLOLW\���

)RU�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV��)DFLOLW\����XVHG�D���XQLW������[�����SUHVV�ZLWK�VR\�RLO�
EDVHG�LQNV�WR�SULQW�EURFKXUHV��FDUGV��DQG�RWKHU�FRPPHUFLDO�SURGXFWV���7KH�VWDQGDUG�ZDVK�XVHG
DW�WKLV�IDFLOLW\�FRQWDLQV�DURPDWLF�K\GURFDUERQV��SRO\JO\FRO�HWKHUV��DOLSKDWLF�K\GURFDUERQV��DQG�D
SURSULHWDU\�FRPEXVWLEOH�FKHPLFDO��DFFRUGLQJ�WR�WKH�06'6���3ULRU�WR�WKLV�SURMHFW��WKH\�GLG�VRPH
H[SHULPHQWLQJ�ZLWK�DQRWKHU�VXEVWLWXWH�ZDVK��EXW�LW�GLG�QRW�ZRUN�DV�ZHOO�DV�WKHLU�VWDQGDUG�SURGXFW
DQG�LW�ZDV�LUULWDWLQJ�WR�WKH�VNLQ�DV�ZHOO���,Q�WKH�SDVW��WKH\�XVHG�DQ�DXWRPDWLF�EODQNHW�ZDVKHU�
KRSLQJ�WR�UHGXFH�WKHLU�EODQNHW�ZDVK�FKHPLFDO�XVH�DQG�ODERU��EXW�WKH\�GLVFRQWLQXHG�XVLQJ�LW�DIWHU
WKH\�IRXQG�LW�UHTXLUHG�PRUH�HIIRUW�DQG�ZDVWHG�VROYHQW���7\SLFDOO\��WKH�RSHUDWRU�DW�)DFLOLW\����FOHDQV
WKH�EODQNHW�E\�SRXULQJ�WKH�EODQNHW�ZDVK�RQWR�D�FOHDQ��UHXVDEOH�VKRS�WRZHO�DQG�ZLSLQJ�WKH�EODQNHW
ZKLOH� URWDWLQJ� LW� PDQXDOO\� WZLFH�� � 7KH� EODQNHW� LV� WKHQ� DOORZHG� WR� GU\� E\� HYDSRUDWLRQ� EHIRUH
UHVWDUWLQJ�WKH�SUHVV���7KLV�DSSOLFDWLRQ�SURFHGXUH�ZDV�DOVR�XVHG�IRU�WKH�DSSOLFDWLRQ�RI�WKH�EDVHOLQH
ZDVK���:KHQ�XVLQJ�WKH�VXEVWLWXWH�:DVK�����WKH�SUHVV�RSHUDWRU�PRGLILHG�WKH�DSSOLFDWLRQ�SURFHGXUH
VOLJKWO\�DQG�ZLSHG�WKH�EODQNHW�ZLWK�D�GU\�VKRS�WRZHO�EHIRUH�UHVXPLQJ�WKH�SULQW�MRE��

7KLV�SULQWHU�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�:DVK����WR�EH��IDLU��RU��SRRU��IRU�OLJKW��PHGLXP�
DQG�KHDY\�LQN�FRYHUDJH���'DWD�VKHHWV�ZHUH�FRPSOHWHG�IRU����EODQNHW�ZDVKHV���7KH�SULQWHU�IRXQG
WKDW�:DVK����OHIW�D�OLJKW�FRDWLQJ�RQ�WKH�EODQNHW��DQG�RIWHQ��KLJK��HIIRUW�ZDV�QHHGHG�WR�UHPRYH�WKLV
UHVLGXH�� �7KH�FRQVLVWHQF\�RI� WKH�ZDVK�ZDV�DQRWKHU�SUREOHP�� WKH�SULQWHU� IRXQG� WKDW� WKH� WKLFN
FRQVLVWHQF\�RI�WKH�ZDVK�SUHYHQWHG�LW�IURP�VRDNLQJ�LQWR�WKH�VKRS�WRZHO�HDVLO\���%HIRUH�KH�FRXOG�DSSO\
WKH�ZDVK��WKH�SUHVV�RSHUDWRU�KDG�WR�ZRUN�LW�LQWR�WKH�VKRS�WRZHO��DGGLWLRQDOO\�LQFUHDVLQJ�WKH�HIIRUW
QHHGHG�WR�FOHDQ�WKH�EODQNHW�ZLWK�:DVK������,W�WRRN�ORQJHU�WR�FOHDQ�WKH�EODQNHW�ZLWK�:DVK����WKDQ
ZLWK�WKH�EDVHOLQH�ZDVK���7KH�EDVHOLQH�ZDVK�FXW�WKH�LQN�ZHOO��EXW�UHTXLUHG�VOLJKWO\�PRUH�HIIRUW�WKDQ
WKHLU�VWDQGDUG�ZDVK���$GGLWLRQDO�HIIRUW�ZDV�GXH�WR�WKH�LQFUHDVHG�GUDJ�RI�WKH�VKRS�WRZHO�RYHU�WKH
EODQNHW��WKH�EDVHOLQH�ZDVK�ZDV�QRW�DV�VPRRWK�DV�WKHLU�VWDQGDUG�ZDVK���7KH�SULQWHU�GLG�QRWH�WKDW
IHZHU�LPSUHVVLRQV�ZHUH�QHHGHG�WR�JHW�EDFN�XS�WR�DFFHSWDEOH�SULQW�TXDOLW\�DIWHU�FOHDQLQJ�WKH�EODQNHW
ZLWK�WKH�EDVHOLQH�SURGXFW���:KHQ�LQN�FRYHUDJH�ZDV�OLJKW��WKH�DYHUDJH�WLPH�WR�FOHDQ�WKH�EODQNHW�ZLWK
:DVK����ZDV�DSSUR[LPDWHO\����VHFRQGV��ZLWK�WKH�EDVHOLQH�ZDVK�WKH�DYHUDJH�FOHDQLQJ�WLPH�ZDV
DSSUR[LPDWHO\����VHFRQGV�
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Summary of Performance Demonstrations for Blanket Wash 34 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

pH Flashpoint
((F)

Vapor Pressure
 (reported, mm

Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 34 2.8; 39% 6.6 138 2 @ 68(F 1.5 3 10 20

Baseline Wash 6.2; 100% 6.6 50 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required c

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 34 at
Facility 1

2.5 ± 0.0
(n=37)a

2.6 ± 0.6 2.2 ± 0.4 3.1 ± 1.0 Medium Medium High Based on a sample size of 37 blanket washes:
• Good performance; best of the 5 substitute washes
demonstrated at this facility.
• Cut the ink well with the same effort as with the
standard wash for light/medium ink coverage.
• Slightly more effort needed for heavy ink coverage,
but acceptable.

Baseline Wash
at Facility 1

2.5 ± 0.0
(n=2)

2.0 ± 0.0 2.0 ± 0.0 NA High High NA • Good performance. 
• Required slightly more effort than standard wash.

WASH 34 at
Facility 19

1.2 ± 0.4
(n=13)b

3.6 ± 0.6 4.0 ± 0.0 3.7 ± 0.5 Medium Medium High Based on a sample size of 13 blanket washes:
• Fair/Poor performance.
• Cut the ink well, but did not soak into shop towel and
extra effort was needed to remove the oily residue.

Baseline Wash
at Facility 19

0.9 ± 0.2 (n=5) 2.2 ± 0.4 NA NA High NA NA • Good performance.
• Fewer impressions were needed to get back to
acceptable print quality than with standard wash.

NA = Not Applicable; product was not demonstrated under these conditions.
  n = # of washes recorded by the printer;a

  n = # of washes recorded by the observer.b

  Time required to clean the blanket measured by the number of blanket rotations:  Avg. time per rotation = 20.0 sec at Facility 1 (measured by the observer); 18c

sec at Facility 19 (estimated).
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Composition:
Water
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic

VOC Content:  14%; 1.0 lbs/gal
Flashpoint:  82(F
pH:  3.9

Blanket Wash 37 

)DFLOLW\��

)DFLOLW\���XVHG�:DVK����RQ�D���XQLW������[�����SUHVV��ZLWK�FRQYHQWLRQDO�LQNV�WR�SULQW�D
YDULHW\�RI�FRPPHUFLDO�SURGXFWV���)DFLOLW\���KDG�XVHG�D�QHZ�EODQNHW�ZDVK�IRU�KHDOWK��VDIHW\�RU
HQYLURQPHQWDO�UHDVRQV�RQ�RQH�RFFDVLRQ�SULRU�WR�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ���7KH�ZDVK�KDG
QRW�EHHQ�DGRSWHG�EHFDXVH�LW�OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW�DQG�WRRN�WRR�ORQJ�WR�GU\���1RUPDO
EODQNHW�ZDVKLQJ�SURFHGXUH�LV�WKH�IROORZLQJ��D�VTXLUW�ERWWOH�LV�XVHG�WR�DSSO\�EODQNHW�ZDVK�WR�D
UHXVDEOH�VKRS�WRZHO��WKH�VKRS�WRZHO�LV�WKHQ�XVHG�WR�ZLSH�WKH�EODQNHW�DV�LW�LV�PDQXDOO\�URWDWHG��DQG
WKH�EODQNHW�LV�DOORZHG�WR�DLU�GU\���6WDQGDUG�IDFLOLW\�EODQNHW�ZDVK�ZDV�D�PL[WXUH�RI�DOLSKDWLF�DQG
DURPDWLF�K\GURFDUERQV��DFFRUGLQJ�WR�WKH�06'6���7KH�DSSOLFDWLRQ�SURFHGXUH�ZDV�FKDQJHG�IRU�WKH
SHUIRUPDQFH�GHPRQVWUDWLRQ���:DVK����GLG�QRW�GU\�DV�TXLFNO\�DV�WKH�VWDQGDUG�IDFLOLW\�ZDVK��VR�D
GU\�VKRS�WRZHO�ZDV�XVHG�WR�UHPRYH�WKH�UHVLGXH�IURP�WKH�EODQNHW�DIWHU�WKH�ZDVKLQJ�VWHS���)RU�HDFK
EODQNHW�FOHDQLQJ��WKH�SURFHGXUH�ZDV�WR�DSSO\�RQO\�D�VXIILFLHQW�DPRXQW�RI�ZDVK�WR�WKH�VKRS�WRZHO�
3UHVV�RSHUDWRUV�LQFUHDVHG�WKH�DPRXQW�RI�:DVK����DSSOLHG�WR�WKH�VKRS�WRZHO�DV�LQN�FRYHUDJH�RQ�WKH
EODQNHW�LQFUHDVHG���

3UHVV�RSHUDWRUV�KDG�QR�SUREOHPV�ZLWK�:DVK����GXULQJ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�
:DVK����GU\LQJ�WLPH�ZDV�VOLJKWO\�JUHDWHU�WKDQ�IRU�WKH�EDVHOLQH�DQG�VWDQGDUG�IDFLOLW\�ZDVKHV��EXW�
DFFRUGLQJ�WR�SUHVV�RSHUDWRUV��:DVK����SHUIRUPHG�DV�ZHOO�RYHUDOO���:DVK����UHFHLYHG�JRRG�DQG�IDLU
SHUIRUPDQFH�UDWLQJV�RQ�OLJKW�DQG�PHGLXP�LQN�FRYHUDJH�SULQW�MREV��UHVSHFWLYHO\��DV�WKHUH�ZHUH�QR
KHDY\�LQN�FRYHUDJH�MREV�GXULQJ�WKH�ZHHN�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ����$FFRUGLQJ�WR�SUHVV
RSHUDWRUV��PHGLXP�LQN�FRYHUDJH�MREV�UHTXLUHG�PRUH�HIIRUW�WR�FOHDQ�WKDQ�OLJKW�LQN�FRYHUDJH�MREV�ZLWK
:DVK������7KH�EDVHOLQH�ZDVK�ZDV�FRQVLGHUHG�D�JRRG�SHUIRUPHU��DOWKRXJK�LW�ZDV�RQO\�WHVWHG�RQ
PHGLXP�FRYHUDJH�SULQW�MREV���'XH�WR�WKH�DGGLWLRQ�RI�WKH�GU\LQJ�VWHS��WKH�XVH�RI�:DVK����GRXEOHG
WKH�WLPH�UHTXLUHG�WR�ZDVK�WKH�EODQNHW��ZKLFK�LV�SURSRUWLRQDO�WR�WKH�QXPEHU�RI�EODQNHW�URWDWLRQV
QHHGHG���IURP�RQH��DV�UHTXLUHG�ZLWK�WKH�EDVHOLQH��WR�WZR�URWDWLRQV�RQ�DYHUDJH���

)DFLOLW\��

:DVK����ZDV�XVHG�RQ�D���XQLW������[�����SUHVV�DW�)DFLOLW\���ZKLFK�GRHV�PRVW�RI�LWV�EXVLQHVV
LQ�FRPPHUFLDO�SULQWLQJ�SURGXFWV�VXFK�DV�VRIWZDUH�PDQXDOV�DQG�FDOHQGDUV�� �)DFLOLW\���XVHV�D
VROXWLRQ� RI� DOLSKDWLF�K\GURFDUERQV�� DURPDWLF�K\GURFDUERQV�� DQG� VXUIDFWDQWV�� DV� WKH� VWDQGDUG
EODQNHW�ZDVK��DFFRUGLQJ�WR�WKH�06'6���%ODQNHW�ZDVK�SURFHGXUH�DW�)DFLOLW\���FRQVLVWV�RI�D�WZR�ZLSH
SURFHVV���%ODQNHW�ZDVK�LV�DSSOLHG�WR�D�FOHDQ��GU\��DQG�UHXVDEOH�VKRS�WRZHO�ZKLFK�LV�XVHG�WR�ZDVK
WKH�EODQNHW�� �$QRWKHU� FOHDQ�GU\� VKRS� WRZHO� LV� WKHQ�XVHG� WR� UHPRYH�H[FHVV�ZDVK�DQG�GU\� WKH
EODQNHW���,I�LQN�EXLOGXS�RQ�WKH�VKRS�WRZHOV�LV�QRW�VLJQLILFDQW��WKH�VKRS�WRZHOV�DUH�XVHG�WR�ZDVK
PRUH�WKDQ�RQH�EODQNHW���,I�SDSHU�FRDWLQJ�LV�GHSRVLWHG�RQ�WKH�EODQNHW�IURP�WKH�MRE��WKH�EODQNHW�ZDVK
VKRS�WRZHO�LV�GLSSHG�LQWR�D�EXFNHW�RI�ZDWHU�EHIRUH�ZLSLQJ�GRZQ�WKH�EODQNHW���7KLV�VWDQGDUG�EODQNHW
ZDVKLQJ�SURFHGXUH�ZDV�QRW�PRGLILHG�IRU�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ���

,QLWLDOO\�� :DVK� ��� SHUIRUPHG� ZHOO� DW� )DFLOLW\� ��� � ,W� FXW� WKH� LQN� ZHOO�� VRDNHG� LQWR� WKH
DSSOLFDWLRQ�VKRS�WRZHO�UHDGLO\��DQG�UHTXLUHG�OLWWOH�HIIRUW���7KHQ��DIWHU�D�IHZ�GD\V�RI�XVDJH��:DVK���
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FDXVHG�XQFRDWHG�SDSHU�WR�VWLFN�WR�WKH�EODQNHWV���7KH�WDFNLQHVV�RI�WKH�EODQNHWV�ZDV�VXFK�WKDW
XQFRDWHG�SDSHU�VWRFN�ZDV�SXOOHG�DSDUW�GXULQJ�WKH�SULQWLQJ�SURFHVV���)DFLOLW\���GLVFRQWLQXHG�LWV
SHUIRUPDQFH�GHPRQVWUDWLRQ�RI�:DVK����DQG�WKH�SUREOHPV�GLVDSSHDUHG�
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Summary of Performance Demonstrations for Blanket Wash 37 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure 
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 37 1.0; 14% 82 3.9 2.3 @ 68(F 3 3 5 8

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 37 at
Facility 3

1.3 ± 0.6
(n=17)a

2.0 ± 0.0 2.5 ± 0.7 NA Low Medium NA Based on a sample size of 17 blanket washes: 
• Longer drying time than baseline and standard
washes.
• Performance rated as good and fair on light and
medium coverages, respectively.
• Press operators had no problems with wash.

Baseline Wash
at Facility 3

1.0 (n=1) NA 1.0 ± 0.0 NA NA Medium NA • Good performance: cut the ink well.
 

WASH 37 at
Facility 4

2.2 ± 0.8
(n=6)

NA 2.8 ± 0.4 NA NA Medium NA Based on a sample size of 6 blanket washes: 
• Worked well initially, but caused paper breakup due to
blanket tackiness.
• Use of wash discontinued.

Baseline Wash
at Facility 4

3.0 ± 0.0
(n=2)

NA 3.0 ± 0.0 NA NA Low NA • Good performance: cut the ink well.
• Slight odor.  

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes this data is based on, as recorded by the printer.a

  Time required to clean the blanket measured by the number of blanket rotations. Avg. time per rotation = 24.0 sec. at Facility 3 and 42.0 sec. at Facility 4b

(based on time recorded by the project observer) 
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Composition:
Hydrocarbons, petroleum distillates
Alkoxylated alcohols
Fatty acid derivatives

VOC Content:  65%; 4.9 lbs/gal
Flashpoint:  230+(F
pH:  5.6

Blanket Wash 38 

)DFLOLW\��

)DFLOLW\���XVHG�D���XQLW������[�����SUHVV�IRU�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV���7KLV�IDFLOLW\
SULQWV�FRPPHUFLDO�SURGXFWV��EURFKXUHV��IO\HUV��FDUGV��XVLQJ�ERWK�FRQYHQWLRQDO�DQG�YHJHWDEOH�RLO�
EDVHG� LQNV�� � 7KH� VWDQGDUG� EODQNHW� ZDVK� FRQVLVWV� RI� DURPDWLF� K\GURFDUERQV�� ������
WULPHWK\OEHQ]HQH�� DQG� DOLSKDWLF� K\GURFDUERQV� �SHU� WKH�06'6�� ZKLFK�� DFFRUGLQJ� WR� WKH� SUHVV
RSHUDWRU��FXWV�WKH�LQN�ZHOO��EXW�GRHV�KDYH�VRPHZKDW�RI�DQ�RGRU���,Q�WKH�SDVW��)DFLOLW\���KDV�WULHG
WZR�VXEVWLWXWH�EODQNHW�ZDVKHV��SHUIRUPDQFH�ZDV�UDWHG�DV�SRRU���LW�GLG�QRW�ZRUN�DW�DOO���IRU�RQH
SURGXFW��DQG�WKH�RWKHU�SURGXFW�WKH\�WHVWHG�ZDV�WRR�H[SHQVLYH���,Q�WKHLU�VWDQGDUG�EODQNHW�ZDVKLQJ
SURFHGXUH��WKH�SUHVV�RSHUDWRU�DW�WKLV�IDFLOLW\�SRXUV�WKH�EODQNHW�ZDVK�RQWR�D�UHXVDEOH�UDJ�IURP�D
VTXLUW�ERWWOH��ZLSHV�WKH�LQN�RII�WKH�EODQNHW�LQ�RQH�URWDWLRQ��WKHQ�XVHV�D�GU\�UDJ�IRU�RQH�URWDWLRQ�WR
UHPRYH�WKH�H[FHVV�ZDVK���7KLV�SURFHGXUH�ZDV�XVHG�IRU�ERWK�WKH�EDVHOLQH�DQG�WKH�VXEVWLWXWH�ZDVK�

7KH�XVH�RI�:DVK����ZDV�GLVFRQWLQXHG�E\�)DFLOLW\���DIWHU�����GD\V�RI�XVH�GXH� WR�SULQW
SUREOHPV� UHVXOWLQJ� IURP� DQ� RLO\� UHVLGXH� OHIW� RQ� WKH� EODQNHW� DIWHU� WKH� EODQNHW� ZDVK� SURFHVV�
$FFRUGLQJ�WR�SUHVV�RSHUDWRUV��:DVK����DOVR�UHTXLUHG�PRUH�HIIRUW�WR�FXW�WKH�LQN�DQG�WR�ZLSH�WKH
EODQNHW�WKDQ�ERWK�WKH�VWDQGDUG�ZDVK�DQG�WKH�EDVHOLQH�ZDVK�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�
3HUIRUPDQFH�ZDV�HVSHFLDOO\�SRRU�ZLWK�KHDY\�LQN�FRYHUDJH��EXW�:DVK����ZDV�UDWHG�DV�UHTXLULQJ�KLJK
HIIRUW�DQG�GHPRQVWUDWLQJ�SRRU�SHUIRUPDQFH�DIWHU�HYHU\�EODQNHW�FOHDQLQJ�DW�)DFLOLW\�����7KH�RLO\�ILOP
OHIW�RQ�WKH�EODQNHW�DIWHU�XVLQJ�:DVK����FDXVHG�D�QRWLFHDEOH�LQFUHDVH�LQ�WKH�QXPEHU�RI�LPSUHVVLRQV
UHTXLUHG�WR�UHDFK�DFFHSWDEOH�SULQW�TXDOLW\�DIWHU�D�ZDVK�SURFHGXUH���3UHVV�RSHUDWRUV�H[SHULPHQWHG
ZLWK�D�YDULHW\�RI�ZD\V�IRU�UHPRYLQJ�WKLV�UHVLGXH��H�J���GU\�ZLSH��ZDWHU��EXW�ZHUH�XQDEOH�WR�SUHYHQW
LW�IURP�DIIHFWLQJ�SULQW�TXDOLW\���

)DFLOLW\��

:DVK����ZDV�XVHG�RQ�D���XQLW������[�����SUHVV�DW�)DFLOLW\���ZLWK�FRQYHQWLRQDO� LQNV�WR
SURGXFH�D�YDULHW\�RI�FRPPHUFLDO�SULQWLQJ�SURGXFWV�VXFK�DV�VRIWZDUH�PDQXDOV���)DFLOLW\���XVHV�D
VROXWLRQ�RI�DOLSKDWLF�K\GURFDUERQV��DURPDWLF�K\GURFDUERQV��DQG�VXUIDFWDQWV� �DFFRUGLQJ� WR� WKH
LQIRUPDWLRQ�RQ�WKH�06'6��DV�WKH�VWDQGDUG�EODQNHW�ZDVK�� �)DFLOLW\���KDV�SXUVXHG�VRPH�ZRUN
SUDFWLFH�FKDQJHV�WR�UHGXFH�LWV�XVH�RI�EODQNHW�ZDVK�VROXWLRQ���,QVWHDG�RI�VDWXUDWLQJ�UDJV�ZLWK�ZDVK
LQ�D�SOXQJHU�FDQ��SUHVV�RSHUDWRUV�DW�)DFLOLW\���DUH�HQFRXUDJHG�WR�DSSO\�DQ�DSSURSULDWH�DPRXQW�RI
EODQNHW�ZDVK�RQ�HDFK�UDJ�DV�QHHGHG��ZKLFK�UHGXFHV�WKH�RYHUDOO�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG�DW
WKH�IDFLOLW\���%ODQNHW�ZDVK�SURFHGXUH�DW�)DFLOLW\���FRQVLVWV�RI�D�WZR�ZLSH�SURFHVV���%ODQNHW�ZDVK
LV�DSSOLHG�WR�D�FOHDQ��GU\��DQG�UHXVDEOH�UDJ�ZKLFK�LV�WKHQ�XVHG�WR�ZDVK�WKH�EODQNHW���$QRWKHU�FOHDQ
GU\�UDJ�LV�WKHQ�XVHG�WR�UHPRYH�H[FHVV�ZDVK�DQG�GU\�WKH�EODQNHW���,I�WKH�UDJV�DUH�FOHDQ�HQRXJK��WKH\
DUH� XVHG� WR� ZDVK� PRUH� WKDQ� RQH� EODQNHW� RQ� WKH� ��XQLW� SUHVV�� � 7KH� SUHVV� EODQNHWV� URWDWH
DXWRPDWLFDOO\�GXULQJ�WKLV�SURFHVV���,I�D�VLJQLILFDQW�DPRXQW�RI�SDSHU�FRDWLQJ�LV�GHSRVLWHG�RQ�WKH
EODQNHW�IURP�WKH�MRE��WKH�EODQNHW�ZDVK�UDJ�LV�GLSSHG�LQWR�D�EXFNHW�RI�ZDWHU�EHIRUH�ZLSLQJ�GRZQ�WKH
EODQNHW�� � 7KLV� VWDQGDUG� EODQNHW� ZDVKLQJ� SURFHGXUH� ZDV� QRW� PRGLILHG� IRU� WKH� SHUIRUPDQFH
GHPRQVWUDWLRQ���
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:DVK����FXW�WKH�LQN�ZHOO��EXW�OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW�WKDW�LQFUHDVHG�WKH�QXPEHU
RI� LPSUHVVLRQV�UHTXLUHG�WR�UHWXUQ�SULQW�TXDOLW\�E\��� WR����WLPHV�DERYH� WKDW�UHTXLUHG�ZLWK� WKH
EDVHOLQH�RU�VWDQGDUG�IDFLOLW\�ZDVKHV���'XH�WR�WKLV�SULQW�TXDOLW\�LQWHUIHUHQFH��WKH�SUHVV�RSHUDWRU
UHWXUQHG�WR�WKH�VWDQGDUG�IDFLOLW\�ZDVK�DIWHU���WULDOV���7KH�SUHVV�RSHUDWRU�DWWHPSWHG�WR�UHPRYH�WKH
RLO\�UHVLGXH�ZLWK�D�GU\�ZLSH��EXW�ZDV�XQDEOH�WR�UHPRYH�LW�FRPSOHWHO\���7KH�RLO\�UHVLGXH�LQWHUIHUHG
ZLWK�LQN�DGKHVLRQ��HVSHFLDOO\�ZLWK�UHG�DQG�\HOORZ�LQNV���$FFRUGLQJ�WR�WKH�SUHVV�RSHUDWRU��:DVK���
FXW�WKH�LQN�ZHOO�EXW�FDXVHG�VXIILFLHQW�SULQW�TXDOLW\�SUREOHPV�WR�SUHYHQW�D�IDFLOLW\�IURP�DGRSWLQJ�LW
IRU�HQYLURQPHQWDO�RU�ZRUNHU�KHDOWK�DQG�VDIHW\�UHDVRQV���7KH�EDVHOLQH�ZDVK�ZDV�FRQVLGHUHG�D�JRRG
SHUIRUPHU�WKDW�FXW�WKH�LQN�ZHOO���3UHVV�RSHUDWRUV�GHVFULEHG�WKH�RGRU�RI�WKH�EDVHOLQH�ZDVK�DV�VWURQJ�
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Summary of Performance Demonstrations for Blanket Wash 38 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure 
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 38 4.9; 65% 230+ 5.6 2.0 @ 68(F 0 1.5 9 16

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 38 at
Facility 2

2.2± 0.6
(n=9)a

3.0 ± 0.0 NA 5.0 ± 0.0 High NA High Based on a sample size of 9 blanket washes:
• Oily residue caused print quality problems.
• Use of wash discontinued after 1.5 days due to
poor performance and print quality problems.

Baseline Wash
at Facility 2

1.2 ± 0.8
(n=3)

2.7 ± 1.2 NA NA Medium NA NA • Wash cut ink satisfactorily.
• Did not leave residue on blanket.

WASH 38 at
Facility 4

3.7 ± 1.3
(n=6)

NA 3.0 ± 0.0 3.5 ± 0.6 NA Medium High Based on a sample size of 6 blanket washes:
• Use of wash discontinued after 6 trials due to print
quality problems from oily residue.
• Wash cut ink satisfactorily.

Baseline Wash
at Facility 4

3.0 ± 0.0
(n=2)

NA 3.0 ± 0.0 NA NA Low NA • Cut the ink well.
• Strong odor.  

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes on which this data is based, as recorded by the printer.a

  Time required to clean the blanket measured by the number of blanket rotations:   Avg. time per rotation = 65.0 sec. at Facility 2 and 45.0 sec. at Fac.b

4 (based on time recorded by the observer) 
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Composition:
Water
Hydrocarbons, petroleum distillates
Propylene glycol ethers
Alkanolamines
Ethylene glycol ethers

VOC Content:  37%; 2.9 lbs/gal
Flashpoint:  155(F
pH:  9.2

Blanket Wash 39 

)DFLOLW\��

$W�)DFLOLW\����:DVK����ZDV�XVHG�RQ�D�VLQJOH�XQLW�����[�����SUHVV��DQG�D�VLQJOH�XQLW�����[
����SUHVV�ZLWK�FRQYHQWLRQDO� LQNV�DQG�SULQW�FRPPHUFLDO�SURGXFWV�VXFK�DV�EXVLQHVV�FDUGV�DQG
DGYHUWLVHPHQWV���7KH�SUHVV�RSHUDWRU�DW�)DFLOLW\���XVHG�:DVK����IRU�PRVW�MREV�GXULQJ�WKH�RQH�ZHHN
GHPRQVWUDWLRQ���$W�WKLV�IDFLOLW\��HDFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ�WZR�WLPHV�GXULQJ�FOHDQLQJ�
RQFH�ZLWK�EODQNHW�ZDVK�WR�UHPRYH�WKH�LQN��DQG�RQFH�ZLWK�D�FOHDQ��GU\�VKRS�WRZHO�WR�UHPRYH�H[FHVV
ZDVK���%ODQNHW�ZDVK�LV�DSSOLHG�GLUHFWO\�WR�WKH�EODQNHW�XVLQJ�D�VTXLUW�ERWWOH�DQG�LV�WKHQ�ZLSHG�RII
XVLQJ�D�UHXVDEOH�VKRS�WRZHO���7KH�VDPH�VKRS�WRZHO�LV�XVHG�XQWLO�LW�KDV�WRR�PXFK�LQN�EXLOG�XS�WR
HIIHFWLYHO\�FOHDQ�WKH�EODQNHW���7KLV�DSSOLFDWLRQ�SURFHGXUH�ZDV�PRGLILHG�IRU�WKH�EDVHOLQH�ZDVK�DQG
VXEVWLWXWH�ZDVK�GHPRQVWUDWLRQV�E\�DSSO\LQJ�WKH�ZDVK�ILUVW�WR�WKH�VKRS�WRZHO�LQVWHDG�RI�GLUHFWO\�WR
WKH�EODQNHW���&XUUHQWO\��WKLV�IDFLOLW\�XVHV�WZR�EODQNHW�ZDVK�SURGXFWV���$FFRUGLQJ�WR�WKH�06'6V��RQH
FRQWDLQV� DOLSKDWLF� K\GURFDUERQV�� F\FORKH[DQH�� Q�KHSWDQH�� PHWK\OF\FORKH[DQH�� WROXHQH�� & �&� �

SDUDIILQV��DQG�& �& �F\FORSDUDIILQV�DQG�WKH�RWKHU�FRQVLVWV�RI�DURPDWLF�K\GURFDUERQV��DOLSKDWLF� �

K\GURFDUERQV��������WULPHWK\OEHQ]HQH��[\OHQH��GLSURS\OHQH�JO\FRO�PHWK\O�HWKHU��DQG�SURS\OHQH
JO\FRO� PHWK\O� HWKHU�� )DFLOLW\� �� KDV� WULHG� D� YDULHW\� RI� VXEVWLWXWH� EODQNHW� ZDVKHV� GRQDWHG� E\
VXSSOLHUV���1RQH�RI�WKHVH�SURGXFWV�ZHUH�DGRSWHG�HLWKHU�EHFDXVH�WKH\�GLG�QRW�ZRUN�DV�ZHOO�DV�WKHLU
VWDQGDUG�ZDVK��OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW��RU�WKH\�ZHUH�WRR�H[SHQVLYH��XS�WR�WZLFH�DV�PXFK
DV�WKHLU�VWDQGDUG�ZDVK��

7KH�SUHVV�RSHUDWRU�DW�)DFLOLW\���HYDOXDWHG�:DVK����DV��JRRG����$OWKRXJK�:DVK����GLG�QRW
GU\�DV�IDVW�DV�WKH�EDVHOLQH�ZDVK��LW�ZDV�IRXQG�WR�FXW�WKH�LQN�ZHOO���7KH�VXEVWLWXWH�ZDVK�ZDV�DOVR
REVHUYHG�WR�OHDYH�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW�ZKLFK�UHTXLUHG�VRPH�H[WUD�HIIRUW�WR�UHPRYH�ZLWK
D�GU\�VKRS�WRZHO��EXW�QR�HIIHFW�ZDV�QRWLFHG�RQ�WKH�SULQW�TXDOLW\���:DVK����ZDV�WHVWHG�XQGHU�OLJKW�
PHGLXP�DQG�KHDY\�LQN�FRYHUDJH�FRQGLWLRQV��ZKLOH�WKH�EDVHOLQH�ZDVK�ZDV�WHVWHG�XQGHU�OLJKW�LQN
FRYHUDJH�FRQGLWLRQV�RQO\���8QGHU�OLJKW�FRYHUDJH�FRQGLWLRQV��LW�ZDV�REVHUYHG�WKDW�:DVK����UHTXLUHG
����URWDWLRQV�WR�FOHDQ�WKH�EODQNHWV�DQG�WKH�EDVHOLQH�ZDVK�UHTXLUHG�����URWDWLRQV���7KH�OHYHO�RI
SK\VLFDO�HIIRUW�QHHGHG�WR�ZDVK�WKH�EODQNHW�ZDV�UDWHG�DV��PHGLXP��IRU�ERWK�WKH�VXEVWLWXWH�ZDVK�DQG
WKH�EDVHOLQH�ZDVK���:KLOH�:DVK����ZDV�IRXQG�WR�EH�HIIHFWLYH�RQ�WKH�EODQNHWV��DFFRUGLQJ�WR�WKH
SUHVV�RSHUDWRU�LW�FRXOG�QRW�EH�XVHG�RQ�WKH�UROOHUV���7ZR�SURGXFWV�ZHUH�WKHUHIRUH�UHTXLUHG�WR�FOHDQ
XS�WKH�SUHVV��LQFUHDVLQJ�WKH�WLPH�DQG�HIIRUW�QHHGHG��

)DFLOLW\��

)DFLOLW\� �� XVHG� D� ��XQLW� ���� [� ���� SUHVV� ZLWK� FRQYHQWLRQDO� LQNV� WR� SULQW� EURFKXUHV�
DGYHUWLVHPHQWV�DQG�RWKHU�FRPPHUFLDO�SURGXFWV�� �7KH�SUHVV�RSHUDWRU�DW�)DFLOLW\���FOHDQHG� ILYH
EODQNHWV�XVLQJ�:DVK����DQG�WKHQ�VWRSSHG�WKH�GHPRQVWUDWLRQ�EHFDXVH�WKH�VXEVWLWXWH�ZDVK�GLG�QRW
FXW�WKH�LQN�ZHOO�DQG�UHTXLUHG�DQ�XQDFFHSWDEOH�DPRXQW�RI�HIIRUW�WR�FOHDQ�WKH�EODQNHWV���$W�WKLV
IDFLOLW\��HDFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ�WZR�WLPHV�GXULQJ�FOHDQLQJ��RQFH�ZLWK�D�UHXVDEOH�VKRS
WRZHO�VDWXUDWHG�ZLWK�EODQNHW�ZDVK��DQG�RQFH�ZLWK�D�FOHDQ�GU\�VKRS�WRZHO�WR�UHPRYH�H[FHVV�ZDVK�
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7KH�VDWXUDWHG�VKRS�WRZHO� LV� W\SLFDOO\�XVHG�WR�FOHDQ�DOO�VL[�EODQNHWV�RQ�WKH�SUHVV�EHIRUH�EHLQJ
UHVDWXUDWHG� RU� VHQW� RXW� IRU� ODXQGHULQJ�� � 7KLV� DSSOLFDWLRQ� SURFHGXUH� ZDV� DOVR� XVHG� IRU� WKH
DSSOLFDWLRQ�RI�WKH�EDVHOLQH�ZDVK�DQG�WKH�VXEVWLWXWH�ZDVK���)DFLOLW\���ZDV�XVLQJ�D�ZDVK�ZKLFK�
DFFRUGLQJ�WR�WKH�06'6��FRQWDLQV�DOLSKDWLF�SHWUROHXP�GLVWLOODWHV��DURPDWLF�SHWUROHXP�GLVWLOODWHV�
[\OHQH����EXWR[\�HWKDQRO��PHWK\OHQH�FKORULGH��GLDFHWRQH�DOFRKRO��GLLVRQRQ\O�SKWKDODWH������GL�WHUW�
EXW\O�S�FUHVRO�� HWK\OEHQ]HQH� DQG� ������ WULPHWK\OEHQ]HQH� WR� FOHDQ� WKH� EODQNHWV� SULRU� WR� DQG
IROORZLQJ�WKH�EODQNHW�ZDVK�GHPRQVWUDWLRQ���$OWHUQDWLYH�ORZ�92&�EODQNHW�ZDVKHV�ZHUH�H[SHULPHQWHG
ZLWK�LQ�WKH�SDVW��EXW�WKH\�GLG�QRW�FXW�WKH�LQN�ZHOO��GLG�QRW�GU\�IDVW��DQG�OHIW�DQG�RLO\�UHVLGXH�RQ�WKH
EODQNHW�

%DVHG�RQ�WKH�ILYH�EODQNHW�FOHDQLQJV�ZLWK�:DVK�����WKH�SUHVV�RSHUDWRU�DW�)DFLOLW\���HYDOXDWHG
WKH�SHUIRUPDQFH�DV��SRRU����7KH�EDVHOLQH�ZDVK�ZDV�REVHUYHG�WR�SHUIRUP�ZHOO��FXWWLQJ�WKH�LQN�ZHOO
DQG�GU\LQJ�TXLFNO\���7KH�RSHUDWRU�REVHUYHG�WKDW�:DVK����GLG�QRW�FXW�WKH�LQN�ZHOO�DQG�UHTXLUHG�D
VXEVWDQWLDO�DPRXQW�RI�WLPH�DQG�HIIRUW�WR�JHW�WKH�EODQNHWV�UHDG\�IRU�SULQWLQJ���:DVK����DQG�WKH
EDVHOLQH�ZDVK�ZHUH�WHVWHG�XQGHU�PHGLXP�LQN�FRYHUDJH�FRQGLWLRQV�RQO\���8QGHU�WKHVH�FRQGLWLRQV�
LW�ZDV�REVHUYHG�WKDW�WKH�VXEVWLWXWH�ZDVK�UHTXLUHG�����URWDWLRQV�WR�FOHDQ�WKH�EODQNHW�DQG�RQO\����
URWDWLRQV�XVLQJ�WKH�EDVHOLQH�ZDVK���%HFDXVH�)DFLOLW\���WRRN������VHFRQGV�RQ�DYHUDJH�WR�URWDWH�WKH
EODQNHW�RQFH��WKH�DYHUDJH�LQFUHDVH�LQ�EODQNHW�FOHDQLQJ�WLPH�ZDV�DERXW�RQH�PLQXWH�RYHU�WKDW�RI�WKH
EDVHOLQH���$GGLWLRQDO�WLPH�DQG�HIIRUW�ZHUH�DOVR�QHHGHG�EHFDXVH�WKH�WKLFN�FRQVLVWHQF\�RI�:DVK���
PDGH�LW�GLIILFXOW�WR�JHW�WKH�ZDVK�WR�VRDN�LQWR�WKH�VKRS�WRZHO���7KH�VXEVWLWXWH�ZDVK�OHIW�DQ�RLO\
UHVLGXH�RQ�WKH�EODQNHW��EXW�WKH�UHVLGXH�ZDV�QRW�REVHUYHG�WR�KDYH�DQ�HIIHFW�RQ�WKH�SULQW�TXDOLW\�
7KH�SUHVV�RSHUDWRU�UDWHG�WKH�HIIRUW�QHHGHG�WR�FOHDQ�WKH�EODQNHWV�XVLQJ�:DVK����DV��KLJK��SULPDULO\
GXH�WR�WKH�H[WUD�VWHSV�QHHGHG�WR�FOHDQ�WKH�EODQNHW�DQG�WKH�GLIILFXOW\�LQ�JHWWLQJ�WKH�SURGXFW�WR�VRDN
LQWR�WKH�VKRS�WRZHO���7KH�HIIRUW�QHHGHG�WR�XVH�WKH�EDVHOLQH�ZDVK�ZDV�DOVR�UDWHG�DV��KLJK��EHFDXVH
WKH�RSHUDWRU�IRXQG�LW�WR�KDYH�XQXVXDOO\�KLJK�UHVLVWDQFH�ZKHQ�GUDJJLQJ�LW�DFURVV�WKH�EODQNHW�
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Summary of Performance Demonstrations for Blanket Wash 39 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1 hour 5 hour Wet Ink Dry Ink

WASH 39 2.9; 37% 155 4.8 0.6 @ 77(F 1.5 3 7 10

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 39 at
Facility 5

0.7 ± 0.3
(n=32)a

2.7 ± 0.5 3.3 ± 0.4 4.2 ± 1.0 Medium Medium Medium Based on a sample size of 32 blanket washes:
• Good overall performance; cut ink well. 
• Did not dry as quickly as baseline wash and left an oily
residue on the blanket.
• Product did not work on rollers.

Baseline Wash
at Facility 5

1.0 
(n=1)

2.0 ± 0.0 NA NA Medium NA NA • Good performance; cut ink well.

WASH 39 at
Facility 8

1.0 ± 0.0
(n=5)

NA 6.0 ± 0.0 NA NA High NA Based on a sample size of 5 blanket washes:
• Did not cut ink well and therefore required extra time and
effort to clean blankets.
• Difficult to get wash to soak into shop towel.
• Left oily residue on blanket.

Baseline Wash
at Facility 8

0.7 ± 0.0
(n=4)

NA 2.7 ± 0.5 NA NA High NA • Cut ink well.
• Extra effort was required due to resistance to being
dragged across the blanket.

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes on which this data is based, as recorded by the printer.a

  Time required to clean the blanket measured by the number of blanket rotations. Avg. time per  rotation = 15.4 sec. at Facility 5 and 17.7 sec. at Facility 8b

(based on time recorded by the observer)
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Composition: 
Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates
Fatty acid derivatives
Ethoxylated nonylphenol

VOC Content:  52%; 3.8 lbs/gal
Flashpoint:  155(F
pH:  4.8

Blanket Wash 40 

)DFLOLW\��

$W�)DFLOLW\����SHUIRUPDQFH�GHPRQVWUDWLRQV�ZHUH�FRQGXFWHG�RQ�DQ�HLJKW�XQLW������[�����SUHVV
XVLQJ�YHJHWDEOH�EDVHG�LQNV��WR�SULQW�KLJK�TXDOLW\��PXOWL�FRORU��FRPPHUFLDO�SURGXFWV���&XUUHQWO\�
)DFLOLW\���XVHV�D�EODQNHW�ZDVK�ZKLFK�FRQVLVWV�RI�DURPDWLF�K\GURFDUERQV��������WULPHWK\OEHQ]HQH�
DQG�DOLSKDWLF�K\GURFDUERQV�DV� WKHLU� VWDQGDUG�ZDVK�� DFFRUGLQJ� WR� WKH�06'6�� � ,Q� WKH�PRQWKV
SUHFHGLQJ�WKH�GHPRQVWUDWLRQV��WKH�IDFLOLW\�KDG�WULHG�WZR�GLIIHUHQW�ORZ�92&�EODQNHW�ZDVKHV��QHLWKHU
ZRUNHG�DV�ZHOO�DV�WKHLU�VWDQGDUG�ZDVK��$W�WKLV�IDFLOLW\��HDFK�EODQNHW�LV�W\SLFDOO\�ZLSHG�GRZQ�WZLFH
GXULQJ�FOHDQLQJ��RQFH�ZLWK�D�UHXVDEOH�VKRS�WRZHO�VDWXUDWHG�LQ�EODQNHW�ZDVK�WR�UHPRYH�WKH�LQN��DQG
RQFH�ZLWK�D�GU\�VKRS�WRZHO�WR�UHPRYH�H[FHVV�EODQNHW�ZDVK���(DFK�VDWXUDWHG�VKRS�WRZHO�LV�XVHG�WR
FOHDQ�WZR�EODQNHWV���7KH�VDPH�DSSOLFDWLRQ�SURFHGXUH�ZDV�XVHG�IRU�WKH�EDVHOLQH�DQG�VXEVWLWXWH
SURGXFWV���7KH�TXDQWLW\�RI�ZDVK�QHHGHG�WR�VDWXUDWH�WKH�VKRS�WRZHO�DQG�FOHDQ�WKH�EODQNHW�UHPDLQHG
FRQVWDQW�WKURXJKRXW�WKH�GHPRQVWUDWLRQ��UHJDUGOHVV�RI�WKH�LQN�FRYHUDJH�RU�LQN�EXLOG�XS�RQ�WKH
EODQNHW���7KHUH�ZHUH�ERWK�SRVLWLYH�DQG�QHJDWLYH�DVSHFWV�WR�WKLV�DSSOLFDWLRQ�PHWKRG���:KLOH�PRUH
ZDVK�WKDQ�ZDV�QHHGHG�PD\�KDYH�EHHQ�XVHG�LQ�VRPH�FDVHV��WKH�FRQVLVWHQF\�RI�WKH�DSSOLFDWLRQ
YROXPH�PDGH�LW�SRVVLEOH�WR�FRPSDUH�WKH�SHUIRUPDQFH�RI�WKH�VWDQGDUG��EDVHOLQH��DQG�VXEVWLWXWH
SURGXFWV�XQGHU�WKH�VDPH�FRQGLWLRQV���

2YHUDOO�� WKH� SHUIRUPDQFH� RI� :DVK� ��� ZDV� FRQVLGHUHG� �JRRG�� ZKHQ� LQN� FRYHUDJH� ZDV
PHGLXP��DQG��JRRG�IDLU��IRU�KHDY\�LQN�FRYHUDJH��QR�LQIRUPDWLRQ�ZDV�UHFRUGHG�RQ�WKH�SHUIRUPDQFH
RI�:DVK����RQ�D�EODQNHW�ZLWK�OLJKW�LQN�FRYHUDJH���7KH�IDFLOLW\�XVHG�:DVK����IRU�RQH�ZHHN��EXW
UHFRUGHG�LQIRUPDWLRQ�RQ�RQO\���ZDVKHV���7KH�SUHVV�RSHUDWRU�ZKR�XVXDOO\�FRPSOHWHG�WKH�IRUPV�ZDV
RXW�RI� WKH� IDFLOLW\� IRU�VHYHUDO�GD\V��GXULQJ�ZKLFK�WLPH�IRUPV�ZHUH�QRW�FRPSOHWHG�DOWKRXJK�WKH
SURGXFW�ZDV�XVHG���)ROORZLQJ�WKH�PDQXIDFWXUHU
V�LQVWUXFWLRQV��)DFLOLW\���GLOXWHG�RQH�SDUW�ZDVK
ZLWK�RQH�SDUW�ZDWHU���:KHQ�XVHG�DW�WKH�GLOXWHG�FRQFHQWUDWLRQ��:DVK����OHIW�D�JUHDV\�UHVLGXH�RQ�WKH
EODQNHW���,W�XVXDOO\�WRRN�WZR�URWDWLRQV�RI�WKH�EODQNHW�ZKLOH�ZLSLQJ�ZLWK�D�GU\�VKRS�WRZHO�WR�UHPRYH
WKLV�UHVLGXH���%HFDXVH�RI�WKLV�H[WUD�HIIRUW��WKH�SUHVV�RSHUDWRU�VWRSSHG�GLOXWLQJ�WKH�ZDVK�DQG�WULHG
XVLQJ�LW�DW�IXOO�VWUHQJWK���$W�IXOO�VWUHQJWK��UHVLGXH�ZDV�QR�ORQJHU�D�SUREOHP���%ODQNHWV�ZLWK�PHGLXP
LQN�FRYHUDJH�RQ�DYHUDJH�UHTXLUHG�RQH�URWDWLRQ�WR�FOHDQ��RQH�URWDWLRQ�WR�GU\��DQG�ORZ�HIIRUW���:KHQ
WKH�LQN�FRYHUDJH�ZDV�KHDY\��WKH�HIIRUW�LQFUHDVHG�DQG�WKUHH�RU�IRXU�URWDWLRQV�DQG�PHGLXP�HIIRUW�ZHUH
QHHGHG�WR�FOHDQ�WKH�EODQNHW���7KH�SHUIRUPDQFH�RI�:DVK����ZDV�FRPSDUDEOH�WR�WKH�EDVHOLQH�ZDVK
SHUIRUPDQFH���7KH�RSHUDWRU�IRXQG�WKH�EDVHOLQH�ZDVK�FXW�WKH�LQN�ZHOO��EXW�UHTXLUHG�VOLJKWO\�PRUH
HIIRUW�WKDQ�WKHLU�VWDQGDUG�ZDVK���$V�ZLWK�:DVK�����WZR�EODQNHW�URWDWLRQV�ZHUH�QHHGHG�WR�FOHDQ�WKH
EODQNHW�ZKHQ�LQN�FRYHUDJH�ZDV�OLJKW�RU�PHGLXP��WKH�EDVHOLQH�ZDV�QRW�XVHG�RQ�D�EODQNHW�ZLWK�KHDY\
LQN�FRYHUDJH���6LQFH�EODQNHW�URWDWLRQ�LV�DXWRPDWLF��HDFK�URWDWLRQ�FRQVLVWHQWO\�WRRN����VHFRQGV�
UHVXOWLQJ�LQ�DQ�DYHUDJH�FOHDQLQJ�WLPH�ZKHQ�XVLQJ�:DVK����RI����VHFRQGV����URWDWLRQV��IRU�PHGLXP
LQN�FRYHUDJH��DQG����VHFRQGV����URWDWLRQV��IRU�KHDY\�LQN�FRYHUDJH���7KH�SUHVV�RSHUDWRU�IRXQG�WKDW
:DVK����ZDV�HDVLHU�WR�DSSO\�ZKHQ�WKH�EODQNHW�ZDV�ZLSHG�ZLWK�D�VSRQJH�ZHW�ZLWK�ZDWHU�SULRU�WR
DSSOLFDWLRQ�RI�WKH�EODQNHW�ZDVK���,Q�WKLV�IDFLOLW\
V�VWDQGDUG�SUDFWLFH��D�ZHW�VSRQJH�LV�RFFDVLRQDOO\
XVHG�WR�ZLSH�DQ\�SDSHU�RU�SDUWLFOHV�IURP�WKH�EODQNHW�EHIRUH�DSSO\LQJ�D�EODQNHW�ZDVK��VR�WKLV�H[WUD
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VWHS�ZDV�QRW� VHHQ� DV� SDUWLFXODUO\� EXUGHQVRPH��$W� DOO� OHYHOV� RI� LQN� FRYHUDJH�� QR� SULQW� TXDOLW\
SUREOHPV�DWWULEXWDEOH�WR�:DVK����ZHUH�H[SHULHQFHG�

)DFLOLW\���

$W�)DFLOLW\�����:DVK����ZDV�GHPRQVWUDWHG�RQ�D�VL[�XQLW������[�����SUHVV�XVLQJ�FRQYHQWLRQDO
LQNV�WR�SULQW�SULPDULO\�FRPPHUFLDO�SURGXFWV��VXFK�DV�EURFKXUHV��FDUGV��DQG�SRVWHUV���&XUUHQWO\�
)DFLOLW\����XVHV�D�QDSKWKD�EOHQG�DV�WKHLU�VWDQGDUG�ZDVK��DFFRUGLQJ�WR�WKH�06'6���7KH\�KDYH�WULHG
D�IHZ�DOWHUQDWLYH�ZDVKHV��EXW�IRXQG�WKDW�WKH\�HLWKHU�GLG�QRW�ZRUN�DV�ZHOO��RU�WKDW�WKH\�FRVW�PRUH
WKDQ�WZLFH�DV�PXFK�DV�WKHLU�VWDQGDUG�EODQNHW�ZDVK���7\SLFDOO\��WKLV�IDFLOLW\�XVHV�WKH�IROORZLQJ
SURFHGXUH�WR�FOHDQ�WKH�EODQNHW��ZLSH�WKH�EODQNHW�ZLWK�D�ZDWHU�VRDNHG�VSRQJH�WR�UHPRYH�EXLOW�XS
SDSHU�DQG�SDUWLFOHV��������URWDWLRQV���SRXU�EODQNHW�ZDVK�RQWR�D�UHXVDEOH�VKRS�WRZHO�IURP�D�VTXHH]H
ERWWOH��ZLSH�EODQNHW�ZLWK�SURGXFW����URWDWLRQV���ZLSH�RII�H[FHVV�ZLWK�D�FOHDQ��GU\�VKRS�WRZHO�������
URWDWLRQV�����%RWK�WKH�EDVHOLQH�SURGXFW�DQG�:DVK����ZHUH�DSSOLHG�XVLQJ�WKH�VDPH�SURFHGXUH���

)DFLOLW\����XVHG�:DVK����IRU�RQH�ZHHN��UHFRUGLQJ�GDWD�IRU����EODQNHWV��DQG�WKH�SHUIRUPDQFH
ZDV�HYDOXDWHG�DV��JRRG���$OWKRXJK�WKH�PDQXIDFWXUHU
V�LQVWUXFWLRQV�LQGLFDWHG�WKDW�:DVK����FRXOG
EH�GLOXWHG�ZLWK�XS�WR����SHUFHQW�ZDWHU��WKH�SUHVV�RSHUDWRU�SUHIHUUHG�WR�WU\�LW�DW�IXOO�VWUHQJWK�ILUVW�
DQG�LI�VXFFHVVIXO��KH�ZRXOG�GLOXWH�WKH�SURGXFW���$W�IXOO�VWUHQJWK��WKH�ZDVK�FXW�WKH�LQN�ZHOO���2QO\
RQH�EODQNHW�ZLWK�KHDY\�LQN�FRYHUDJH�ZDV�FOHDQHG�ZLWK�:DVK����GXULQJ�WKH�GHPRQVWUDWLRQV���2Q
WKLV�EODQNHW�ZLWK�KHDY\�FRYHUDJH��WKH�RSHUDWRU�IRXQG�VRPH�H[WUD�HIIRUW�ZDV�UHTXLUHG����EODQNHW
URWDWLRQV�LQVWHDG�RI�WKH���URWDWLRQV�UHTXLUHG�IRU�OLJKW�DQG�PHGLXP�FRYHUDJH��DQG�PHGLXP�HIIRUW
LQVWHDG�RI�WKH�ORZ�HIIRUW�UHSRUWHG�IRU�OLJKW�DQG�PHGLXP�FRYHUDJH����%HFDXVH�RI�WKLV�DGGLWLRQDO�HIIRUW
IRU�KHDY\�LQN�FRYHUDJH��WKH�SULQWHU�IHOW�WKDW�WKH�GLOXWHG�ZDVK�ZRXOG�QRW�SHUIRUP�ZHOO�DQG�KH�RQO\
XVHG�:DVK����DW�IXOO�VWUHQJWK���+H�GLG��KRZHYHU��SRXU�WKH�ZDVK�RQWR�D�VKRS�WRZHO�WKDW�ZDV�VOLJKWO\
GDPSHQHG� ZLWK� ZDWHU�� LQVWHDG� RI� D� GU\� VKRS� WRZHO�� � $FFRUGLQJ� WR� WKH� SUHVV� RSHUDWRU�� WKH
SHUIRUPDQFH�RI�:DVK����ZDV�FRPSDUDEOH�WR�WKH�SHUIRUPDQFH�RI�WKH�EDVHOLQH�ZDVK���7KH�RSHUDWRU
IRXQG�WKH�EDVHOLQH�SURGXFW�ZRUNHG�DV�ZHOO��ZLWK�WKH�VDPH�HIIRUW�UHTXLUHG�DQG�DELOLW\�WR�FXW�WKH
KHDY\�LQN�FRYHUDJH�DV�WKHLU�VWDQGDUG�SURGXFW��EXW�WKH�RGRU�ZDV�VWURQJ���7KHUH�ZHUH�QR�SUREOHPV
ZLWK�SULQW�TXDOLW\�DWWULEXWDEOH�WR�WKH�ZDVK��DQG�WKHUH�ZDV�QR�RGRU�QRWLFHG�ZKHQ�XVLQJ�WKLV�EODQNHW
ZDVK�
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Summary of Performance Demonstrations for Blanket Wash 40 

Laboratory Testing Results

Product VOC Content
(lbs/gal;
% by wt)

Flashpoint
((F)

pH Vapor Pressure
(reported, mm Hg)

Blanket Swell
(%)

Washability
(# strokes)

1  hour 5 hour Wet Ink Dry Ink

WASH 40 3.8; 52% 155 4.8 4.7 @ 77(F 1.5 3 5 10

Baseline Wash 6.2; 100% 50 6.6 15 @ 100(F 1.5 3 3 8

Field Demonstration Results

Product/
Facility

Average
Volume Used

(ounces)

Time required b

(# rotations)
Physical Effort Required  
(Low, Medium, or High) Performance Evaluation  

Light
Coverage

Medium
Coverage

Heavy
Coverage

Light
Coverage

Medium
Coverage

Heavy
Coverage

WASH 40 at
Facility 1

2.5 ± 0.0
(n=6)a

NA 2.0 ± 0.0 3.7 ± 0.6 NA Low Medium Based on a sample size of  6 blanket washes:
• Good performance.
• When diluted with water, left residue. No residue
problem at full strength. 

Baseline Wash
at Facility 1

2.5 ± 0.0
(n=2)

2.0 ± 0.0 2.0 ± 0.0 NA High High NA • Good performance.
• Required slightly more effort than standard wash to
remove the excess wash. 

WASH 40 at
Facility 10

0.9 ± 0.2
(n=20)

3.0 ± 0.0 3.0 ± 0.0 4.0 ± 0.0 Low Medium Medium Based on a sample size of 20 blanket washes:
• Good performance; cut ink well.
• Required slightly more effort when coverage was
heavy.

Baseline Wash
 at Facility 10

1.5 ± 0.0
(n=2)

NA NA 5.0 ± 0.0 NA NA Medium • Good performance; cut heavy ink well.
• Operator noticed a strong odor. 

NA = Not Applicable; product was not demonstrated under these conditions.
  n = number of washes on which this data is based, as recorded by the printer.a

  Time required to clean the blanket measured by the number of blanket rotations:    Avg. time per rotation = 20.0 sec at Facility 1  and 11.2 sec at Facility 10b

(as measured by the observer)
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4.2  BLANKET WASH COST ANALYSIS METHODOLOGY

7KH�PHWKRGRORJ\�GHVFULEHG�EHORZ�ZDV�XVHG� WR� HVWLPDWH� WKH� FRVW� RI�XVLQJ� WKH�EDVHOLQH
EODQNHW�ZDVK�DV�ZHOO�DV�WKH�FRVW�RI�XVLQJ����VXEVWLWXWH�EODQNHW�ZDVKHV���7KH�SULPDU\�VRXUFH�RI
LQIRUPDWLRQ� IRU� WKH� FRVW� HVWLPDWHV� ZDV� WKH� SHUIRUPDQFH� GHPRQVWUDWLRQ� FRQGXFWHG� GXULQJ
SURGXFWLRQ�UXQV�DW����YROXQWHHU�IDFLOLWLHV�LQ�ODWH������DQG�HDUO\������DQG�GHVFULEHG�LQ�VHFWLRQ�����
7KLV� LQIRUPDWLRQ�ZDV�VXSSOHPHQWHG�E\�VHYHUDO�RWKHU�VRXUFHV�� LQFOXGLQJ����� LQGXVWU\�VWDWLVWLFV
FROOHFWHG�E\�WUDGH�JURXSV�VXFK�DV�1$3/�����OHDVH�SULFHV�IRU�FORWK�SULQWHU
V�ZLSHV�IURP�D�ODUJH�HDVW
FRDVW�LQGXVWULDO�ODXQGU\��DQG����(3$
V�ULVN�DVVHVVPHQW�ZRUN�SUHVHQWHG�LQ�FKDSWHU���

7KH�SHUIRUPDQFH�GHPRQVWUDWLRQ�FROOHFWHG�GDWD�RQ�WKH�XVH�RI�GRQDWHG��VXEVWLWXWH�EODQNHW
ZDVK�SURGXFWV�DQG�WKH�EDVHOLQH��90	3�1DSKWKD���6XEVWLWXWH�SURGXFWV�ZHUH�VFUHHQHG�IRU�EODQNHW
VZHOO�DQG�ZDVKDELOLW\��HDFK�ZDV�WKHQ�VHQW�WR�WZR�SULQWLQJ�IDFLOLWLHV���(DFK�IDFLOLW\�DOVR�WHVWHG�WKH
EDVHOLQH� SURGXFW�� UHVXOWV� DUH� SUHVHQWHG� FRPSDULQJ� WKH� VXEVWLWXWH� SURGXFWV� WR� WKH� EDVHOLQH�
$OWKRXJK�HDFK�IDFLOLW\�ZDV�WR�XVH�WKH�VXEVWLWXWH�SURGXFW�IRU�RQH�ZHHN��SHUIRUPDQFH�SUREOHPV�DQG
VFKHGXOLQJ� FRQIOLFWV� UHVXOWHG� LQ� VRPH� SURGXFWV� EHLQJ� XVHG�PRUH� WKDQ� RWKHUV�� � 6HFWLRQ� �����
SURYLGHV�D�GLVFXVVLRQ�RI�WKH�OLPLWDWLRQV�RI�WKH�GHPRQVWUDWLRQ���7DEOH�����LQ�WKH�SUHYLRXV�VHFWLRQ
VXPPDUL]HV�WKH�UHVXOWV�

&HUWDLQ�DVVXPSWLRQV�ZHUH�XVHG�LQ�WKLV�DQDO\VLV�WR�VPRRWK�RXW�WKH�GLIIHUHQFHV�DPRQJ�WKH
YDULRXV� IDFLOLWLHV�SDUWLFLSDWLQJ� LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ� LQ�RUGHU� WR�PDNH�WKH�UHVXOWV
FRPSDUDEOH�DQG�WR�UHPDLQ�FRQVLVWHQW�ZLWK�DVVXPSWLRQV�XVHG�LQ�RWKHU�SDUWV�RI�WKLV�&76$���)RU
H[DPSOH��LW�ZDV�DVVXPHG�WKDW�WKHUH�DUH�IRXU�EODQNHWV�RU��XQLWV��SHU�SUHVV��HDFK�RI�ZKLFK�LV�ZDVKHG
���WLPHV�SHU�VKLIW���$GGLWLRQDOO\��LW�ZDV�DVVXPHG�WKDW�ZRUN�LV�SHUIRUPHG�IRU�RQH���KRXU�VKLIW�SHU
GD\����GD\V�SHU�ZHHN�����ZHHNV�SHU�\HDU�� �8VLQJ�WKHVH�DVVXPSWLRQV��WKH�IROORZLQJ�FRVWV�ZHUH
HVWLPDWHG�IRU� LQGLYLGXDO� IDFLOLWLHV� LQYROYHG� LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�IRU�WKH�EDVHOLQH
EODQNHW�ZDVK�DQG�HDFK�VXEVWLWXWH�EODQNHW�ZDVK�

& 7RWDO�FRVW�ZDVK�
& 7RWDO�FRVW�SUHVV��DQG
& 7RWDO�FRVW�SUHVV�VKLIW�\HDU�

$� JHQHUDO� GHVFULSWLRQ� RI� WKH� FRVW� HVWLPDWLRQ� PHWKRGRORJ\� DQG� GDWD� VRXUFHV� XVHG� LV
SUHVHQWHG� LQ� 6HFWLRQ� ������ EHORZ�� � 6HFWLRQ� ������ SURYLGHV� D�PRUH� GHWDLOHG� GHVFULSWLRQ� RI� WKH
PHWKRGRORJ\���6HFWLRQ�������SURYLGHV�DQ�H[DPSOH�RI�WKH�FDOFXODWLRQV�GHVFULEHG�LQ�6HFWLRQV������
DQG�������

4.2.1  General Description of Costing Methodology

,Q� JHQHUDO�� WKH� FRVW� HVWLPDWH� IRU� HDFK� UHFODPDWLRQ�PHWKRG�FRPELQHV�SURGXFW� FRVW�DQG
SURGXFW�SHUIRUPDQFH�GDWD���9DULDWLRQV�LQ�WKH�VDPSOH�VL]HV��WKH�YDOXH�IRU�
Q
��IRXQG�LQ�WKH�ODERU�UDWH
�WLPH���WKH�QXPEHU�RI�ZLSHV�SHU�FOHDQLQJ��TXDQWLW\�RI�ZDVK�XVHG�DQG�QXPEHU�RI�FOHDQLQJV�XVHG�WR
GHWHUPLQH�SHUIRUPDQFH�DUH�GXH�WR�GLIIHUHQFHV�LQ�WKH�ZD\�WKH�GDWD�IRU�HDFK�IDFWRU�ZDV�FROOHFWHG�
)RU�H[DPSOH��LQ�WKH�FDVH�RI�WKH�WLPH�UHTXLUHG�WR�FOHDQ�WKH�EODQNHW��RQO\�WKH�GDWD�FROOHFWHG�E\�WKH
REVHUYHU�RQ�WKH�ILUVW�GD\�RI�WKH�GHPRQVWUDWLRQ�ZHUH�XVHG�LQ�WKH�DVVHVVPHQW���,Q�GHWHUPLQLQJ�WKH
DYHUDJH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG��GDWD�FROOHFWHG�GXULQJ�WKH�HQWLUH�ZHHN�ZHUH�XWLOL]HG�LQ�WKH
DVVHVVPHQW�UHVXOWLQJ�LQ�D�KLJKHU�VDPSOH�VL]H���7KH�ILQDO�FRVW�HVWLPDWHV�DUH�D�FRPELQDWLRQ�RI�WKH
WKUHH�GLVWLQFW�FRVW�HOHPHQWV�OLVWHG�EHORZ��

/DERU

7KH�WLPH�VSHQW�WR�FOHDQ�WKH�EODQNHW�ZDV�UHFRUGHG�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�E\
WKH�REVHUYHU�RQ�WKH�ILUVW�GD\�RI�WKH�GHPRQVWUDWLRQ�IRU�HDFK�SURGXFW��DV�LW�ZDV�QRW�IHDVLEOH�IRU�SUHVV
RSHUDWRUV�WR�WLPH�WKHPVHOYHV�ZKLOH�FOHDQLQJ���7KHUHIRUH��HVWLPDWHV�RI�WLPH�WR�FOHDQ�WKH�EODQNHW
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����� An alternative method of determining the labor time was examined, apart from using the average time estimates compiled�����D

by observers.  Within each facility, observers and press operators collected data on the number of blanket rotations per wash. 
Because only observers compiled time estimates, the rotations data included more observations and was, therefore, considered
as an alternative method for estimating labor time.  However, this approach was abandoned after further analysis found poor
correlation between time and number of rotations.  Although occasionally high correlation was found to exist,  the majority of
facilities did not show a high degree of correlation.  Eight facilities with the greatest number of observations were analyzed
separately to determine if time and number of rotations were correlated.  Again, poor correlation was found.  This is interpreted
to mean that there was not a preset cleaning speed for the rotation of the cylinders; we were not, therefore, able to use the
number of rotations multiplied by the average time per rotation recorded by the observer to determine the labor time involved
with cleaning the cylinders.  In addition, the ink coverage changed from one cleaning to the next, adding a variation which
affected the cleaning time. However, poor correlation between time and number of rotations was also found to exist for facilities
that reported consistent ink coverage.    

The trend in the number of rotations necessary to clean a cylinder was also examined to determine if there was a
learning curve involved with using the alternative cleaners.  While it is believed that there is a learning curve, the demonstration
timetable was too short for this observation, which was further complicated by variable ink coverage.
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Cost Methodology Information Basis Summary
Labor
& Observer time from demonstration
& Wage rate - $15.52/hr
& Fringe rate multiplier - 1.07
& Overhead rate multiplier - 1.99
Blanket Wash
& Recorded quantity used during

demonstration
& Adjusted for dilution
& Product cost provided by supplier
Materials - Wipes
& Recorded quantity used during

demonstration
& Lease price - $0.11/wipe

UHFRUGHG�E\�REVHUYHUV�ZHUH�XVHG�WR�FDOFXODWH
WKH�ODERU�FRVW� ��7KH�ODERU�FRVW�ZDV�FDOFXODWHGD

DV� WKH� WRWDO� WLPH� VSHQW�PXOWLSOLHG� E\� ��� WKH
DYHUDJH� ZDJH� UDWH� IRU� OLWKRJUDSK\� SUHVV
RSHUDWRUV� RI� �������KRXU�� ��� DQ� LQGXVWU\
IULQJH� UDWH� �WR� DFFRXQW� IRU� KROLGD\� DQG
YDFDWLRQ��RI�������DQG����DQ�LQGXVWU\�PXOWLSOLHU
RI������WR�DFFRXQW�IRU�RYHUKHDG�FRVWV���$OO�RI
WKHVH� FRVW� HOHPHQWV� ZHUH� FDOFXODWHG� IURP
LQGXVWU\� VWDWLVWLFV� UHSRUWHG� LQ� 1$3/
V� ����
&RVW�6WXG\�DQG�DUH�H[SODLQHG�LQ�PRUH�GHWDLO�LQ
6HFWLRQ�������

%ODQNHW�ZDVK�SURGXFWV��

7KH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG�SHU
EODQNHW� ZDV� UHFRUGHG� GXULQJ� WKH� REVHUYHU
V
YLVLW� DQG� E\� WKH� SUHVV� RSHUDWRU� GXULQJ� WKH
ZHHN�RI�GHPRQVWUDWLRQV�� �$YHUDJH�XVDJH�SHU
EODQNHW�ZDV�FDOFXODWHG�DW�HDFK�IDFLOLW\�IRU�ERWK
WKH�EDVHOLQH�SURGXFW�DQG�WKH����VXEVWLWXWH�SURGXFWV���0XOWLSO\LQJ�XVDJH�SHU�ZDVK��DFFRXQWLQJ�IRU
GLOXWLRQ� ZKHUH� QHFHVVDU\�� E\� WKH� XQLW� FRVW� RI� HDFK� SURGXFW� �SURYLGHG� E\� HDFK� SDUWLFLSDWLQJ
PDQXIDFWXUHU�DQG�VXPPDUL]HG�LQ�7DEOH������\LHOGHG�WKH�EODQNHW�ZDVK�FRVWV�

0DWHULDOV��L�H���ZLSHV�

7KH�RQO\�PDWHULDOV�FRQVXPHG�LQ�PDQXDO�EODQNHW�ZDVKLQJ�DUH�WKH�ZLSHV�XVHG�E\�WKH�SUHVV
RSHUDWRU�WR�ZDVK�WKH�EODQNHW���$OO�EXW�RQH�RI�WKH�SULQW�VKRSV�SDUWLFLSDWLQJ�LQ�WKH�SHUIRUPDQFH
GHPRQVWUDWLRQ�XVHG�FORWK�ZLSHV��WKH�RWKHU�XVHG�GLVSRVDEOH�ZLSHV���0DWHULDOV�FRVWV�ZHUH�WKHUHIRUH
FDOFXODWHG� E\� PXOWLSO\LQJ� WKH� QXPEHU� RI� ZLSHV� XVHG�� DV� UHFRUGHG� LQ� WKH� SHUIRUPDQFH
GHPRQVWUDWLRQV��E\�WKH�OHDVH�SULFH�RI�D�FORWK�SULQWHU
V�ZLSH����$�UHSUHVHQWDWLYH�RI�6WDQGDUG�8QLIRUP
6HUYLFHV��RQH�RI�WKH�ODUJHVW�LQGXVWULDO�ODXQGULHV�LQ�0DVVDFKXVHWWV��SURYLGHG�DQ�HVWLPDWHG�OHDVH
SULFH�RI�������SHU�ZLSH��
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����� Products 9, 22, and 32 are not included within Figure 4.1 because VOC content for these products was not available.E
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$�VXPPDU\�RI� WKH�FRVW�FRPSDULVRQV� LV�SUHVHQWHG� LQ�7DEOH������ IROORZHG�E\�D�JUDSKLFDO
GLVSOD\��)LJXUH������RI�WKH�UHODWLYH�FRVW�FKDQJHV��VXEVWLWXWH�FRPSDUHG�WR�EDVHOLQH��DW�HDFK�IDFLOLW\� E

)LJXUH�����LOOXVWUDWHV�WKH�UDQJH�RI�SHUFHQWDJH�FRVW�FKDQJHV��FRPSDUHG�WR�WKH�EDVHOLQH��PHDVXUHG
DW�HDFK�IDFLOLW\���7ZR�SRLQWV�DUH�SORWWHG�IRU�HDFK�RI�WKH�VXEVWLWXWH�SURGXFWV�EHFDXVH�HDFK�ZDV�WHVWHG
DW�WZR�IDFLOLWLHV���)RUPXODWLRQV�DUH�DUUDQJHG�E\�DVFHQGLQJ�92&�FRQWHQW���&RVW�FRPSDULVRQV�IRU�HDFK
EODQNHW�ZDVK�DJDLQVW�WKH�EDVHOLQH�DUH�SURYLGHG�DW�WKH�HQG�RI�WKLV�VHFWLRQ��VXPPDU\�SDUDJUDSKV
DUH�IROORZHG�E\�WDEOHV�SURYLGLQJ�VSHFLILF�UHVXOWV���$EVROXWH�DQG�UHODWLYH�FRVW�YDULDWLRQV�DUH�UHSRUWHG
IRU� HDFK�VXEVWLWXWH�� �$Q� LQFUHDVH� LQ� WKH� WLPH� UHTXLUHG� WR�FOHDQ� WKH�EODQNHW��TXDQWLW\�RI�ZDVK
VROXWLRQ�XVHG��QXPEHU�RI�ZLSHV�H[SHQGHG��DQG�FRVWV�RI�ODERU�DQG�PDWHULDOV�LV�SUHFHGHG�E\�D�SOXV
VLJQ��FRQYHUVHO\��GHFUHDVHV�DUH�GHQRWHG�E\�D�PLQXV�VLJQ��

Table 4-3.  Substitute Blanket Washes, Manufacturer Pricing

Blanket Wash Number and Type Product Cost per Gallon ($)**
(based on the 55 gallon drum price)($)

Baseline - VM&P Naphtha 5.88

1 - Vegetable Fatty Ester 20.00

6 - Ester/Petroleum + Surfactant 12.35

9 - Ester/Water 10.26

10 - Ester/Water 9.55

11 - Ester/Petroleum + Surfactant 12.15

12 - Petroleum/Water Diluted for Use 16.40

14 - Vegetable Fatty Ester + Glycol 9.55

19 - Vegetable Fatty Ester + Glycol 11.80

20 - Petroleum/Water 10.80

21 - Ester/Petroleum 10.08

22 - Water/Petroleum/Ester 13.15

24 - Terpene 17.85

26 - Vegetable Fatty Ester 12.24

29 - Vegetable Fatty Ester 18.00

30 - Petroleum/Water Diluted for Use 5.00

31 - Petroleum 9.80

32 - Petroleum 2.85

34 - Water/Petroleum/Ester 15.00

37 - Petroleum/Water 14.80

38 - Ester/Petroleum 19.00

39 - Petroleum/Water 8.95

40 - Ester/Petroleum + Surfactant 10.25

** Unit costs supplied by manufacturers participating in the performance demonstrations.
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Table 4-4.  Summary of Cost Analysis for Blanket Wash Performance Demonstration

Formula
Number

Test
Facility

Total cost/wash Total cost/press Total cost/press/shift/year Percentage
Difference 1

Baseline Alternative Baseline Alternative Baseline Alternative

1 Facility 3 0.55 0.69 2.20 2.76 5,500 6,900 +25

Facility 6 0.46 0.87 1.84 3.48 4,600 8,700 +89

6 Facility 11 0.70 0.82 2.80 3.28 7,000 8,200 +17

Facility 15 0.50 0.77 2.00 3.08 5,000 7,700 +54

9 Facility 10 0.91 2.08 3.64 8.32 9,100 20,800 +129

Facility 15 0.50 0.92 2.00 3.68 5,000 9,200 +84

10 Facility 3 0.55 0.57 2.20 2.28 5,500 5,700 +4

Facility 4 0.85 2.20 3.40 8.80 8,500 22,000 +159

11 Facility 1 0.59 1.29 2.36 5.16 5,900 12,900 +119

Facility 2 0.53 0.68 2.12 2.72 5,300 6,800 +28

12 Facility 12 0.81 0.99 3.24 3.96 8,100 9,900 +22

Facility 13 0.80 0.83 3.20 3.32 8,000 8,300 +4

14 Facility 6 0.46 1.07 1.84 4.28 4,600 10,700 +133

Facility 16 0.66 0.82 2.64 3.28 6,600 8,200 +24

19 Facility 18 0.62 1.66 2.48 6.64 6,200 16,600 +168

Facility 19 0.53 0.89 2.12 3.56 5,300 8,900 +68

20 Facility 11 0.70 1.13 2.80 4.52 7,000 11,300 +61

Facility 12 0.81 1.58 3.24 6.32 8,100 15,800 +95



4.2  C
O

S
T

 A
N

A
LY

S
IS

4-85

Formula
Number

Test
Facility

Total cost/wash Total cost/press Total cost/press/shift/year Percentage
Difference 1

Baseline Alternative Baseline Alternative Baseline Alternative

 21 Facility 6 0.46 1.01 1.84 4.04 4,600 10,100 +120

Facility 17 0.41 0.58 1.64 2.32 4,100 5,800 +41

22 Facility 12 0.81 0.82 3.24 3.28 8,100 8,200 +1

Facility 13 0.80 1.51 3.20 6.04 8,000 15,100 +89

24 Facility 16 0.66 0.97 2.64 3.88 6,600 9,700 +47

Facility 17 0.41 0.88 1.64 3.52 4,100 8,800 +115

26 Facility 5 0.55 0.73 2.20 2.92 5,500 7,300 +33

Facility 15 0.50 0.47 2.00 1.88 5,000 4,700 -6

29 Facility 7 0.57 0.93 2.28 3.72 5,700 9,300 +63

Facility 8 0.55 0.89 2.20 3.56 5,500 8,900 +62

30 Facility 18 0.62 1.01 2.48 4.04 6,200 10,100 +63

Facility 19 0.53 0.62 2.12 2.48 5,300 6,200 +17

31 Facility 7 0.57 1.59 2.28 6.36 5,700 15,900 +179

Facility 8 0.55 0.59 2.20 2.36 5,500 5,900 +7

32 Facility 1 0.59 1.31 2.36 5.24 5,900 13,100 +122

Facility 5 0.53 0.43 2.12 1.72 5,300 4,300 -19

34 Facility 1 0.59 0.89 2.36 3.56 5,900 8,900 +51

Facility 19 0.53 0.95 2.12 3.80 5,300 9,500 +79
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Formula
Number

Test
Facility

Total cost/wash Total cost/press Total cost/press/shift/year Percentage
Difference 1

Baseline Alternative Baseline Alternative Baseline Alternative

37 Facility 3 0.55 0.48 2.20 1.92 5,500 4,800 -13

Facility 4 0.85 0.79 3.40 3.16 8,500 7,900 -7

38 Facility 2 0.53 1.08 2.12 4.32 5,300 10,800 +104

Facility 4 0.85 1.11 3.40 4.44 8,500 11,100 +31

39 Facility 5 0.55 0.69 2.20 2.76 5,500 6,900 +25

Facility 8 0.55 0.80 2.20 3.20 5,500 8,000 +45

40 Facility 1 0.59 0.79 2.36 3.16 5,900 7,900 +34

Facility
10

0.91 0.87 3.64 3.48 9,100 8,700 -4

 A positive sign denotes an increase and a negative sign denotes a decrease in the cost when using the alternative blanket cleaner instead of the base product.1
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Figure 4.1  Blanket Wash Costs Changes Arranged by Lowest to Highest VOC Content of
Formulations

4.2.2  Details Related to Data Sources and Methodological Approach

$V�PHQWLRQHG�DERYH��WKH�EODQNHW�ZDVK�FRVW�FRPSDULVRQ�FRQVLGHUHG�WKUHH�FRVW�HOHPHQWV
ZKHQ�FRPSDULQJ�WKH�SHUIRUPDQFH�RI�EDVHOLQH�DQG�VXEVWLWXWH�EODQNHW�FOHDQHUV���ODERU�FRVWV��WLPH
Õ�ZDJH�UDWH���EODQNHW�ZDVK�XVH��TXDQWLW\�Õ�XQLW�SULFH���DGMXVWLQJ�IRU�GLOXWLRQ��DQG�PDWHULDO�DQG
HTXLSPHQW�FRVWV����ZLSHV�Õ�FRVW�SHU�ZLSH����(DFK�HOHPHQW�LV�GHVFULEHG�LQ�PRUH�GHWDLO�EHORZ���$OVR�
)LJXUH�����SUHVHQWV�D�JUDSKLFDO�GLVSOD\�RI�WKH�UHODWLYH�FRQWULEXWLRQ�RI� ODERU��SURGXFW�XVH��DQG
PDWHULDO�XVH�WR�WKH�RYHUDOO�FRVW�GLIIHUHQFHV��FRPSDUHG�WR�WKH�EDVHOLQH��IRU�HDFK�RI�WKH�VXEVWLWXWH
SURGXFWV���)RU�H[DPSOH��SHUIRUPDQFH�UHVXOWV�IRU�SURGXFW����WHVWHG�DW�IDFLOLW\���LQGLFDWH�WKDW�RYHUDOO
FRVWV�SHU�ZDVK�ZHUH�������JUHDWHU� IRU�%ODQNHW�:DVK���FRPSDUHG� WR� WKH�EDVHOLQH�� �7KH������
GLIIHUHQFH�LV�GLYLGHG�XS�DV�IROORZV��FRVWV�DVVRFLDWHG�ZLWK�ODERU�ZHUH�������KLJKHU�WKDQ�WKH�EDVHOLQH�
FRVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���SULFH�[�TXDQWLW\��ZHUH�������JUHDWHU�WKDQ�WKH�EDVHOLQH��DQG
FRVWV�DVVRFLDWHG�ZLWK�PDWHULDO�DQG�HTXLSPHQW�XVH�ZHUH�������JUHDWHU�WKDQ�WKH�EDVHOLQH����

/DERU�&RVWV

7KH�KRXUO\�ZDJH�DQG�RYHUKHDG�UDWH�IRU�SUHVV�RSHUDWRUV�ZDV�FDOFXODWHG�IURP�WKH�1$3/�����
&RVW�6WXG\���7KH�1$3/�VWXG\�SUHVHQWV�D�QXPEHU�RI�IDFLOLW\�VSHFLILF�FKDUDFWHULVWLFV��LQFOXGLQJ
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Figure 4.2  Cost Difference Between Substitute and Baseline Blanket Washes
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DQQXDO�ZDJHV�DQG�RYHUKHDG�FRVWV�E\�SUHVV�W\SH�DQG�EUDQG��QXPEHU�RI�VKLIWV�SHU�GD\��OHQJWK�RI
ZRUN�ZHHN��DQG�YDFDWLRQV�DQG�KROLGD\V�DOORZHG���%HFDXVH�RI�WKH�PDQ\�YDULDEOHV�LPSDFWLQJ�KRXUO\
ZDJHV�DQG�RYHUKHDG�UDWHV��VHYHUDO�DVVXPSWLRQV�ZHUH�PDGH�WR�IDFLOLWDWH�FRPSDULVRQV�DORQJ�WKH
YDULRXV�DOWHUQDWLYHV���

$VVXPSWLRQV

& %DVHG� RQ� D� UHYLHZ� RI� SUHVV� VL]HV� XVHG� LQ� WKH� SHUIRUPDQFH� GHPRQVWUDWLRQV� DV� ZHOO� DV
GLVFXVVLRQV�ZLWK�SHUIRUPDQFH�GHPRQVWUDWLRQ�REVHUYHUV��ZDJH�UDWHV�DQG�RYHUKHDG�H[SHQVHV
IRU�D����LQFK����XQLW�SUHVV�ZHUH�XVHG�LQ�WKLV�DQDO\VLV���

& 7KH�1$3/������&RVW�6WXG\�SUHVHQWV�WKUHH�SRVVLEOH�HPSOR\PHQW�VFHQDULRV��UHIHUUHG�WR�DV
DUHDV�$��%��DQG�&���HDFK�ZLWK��GLIIHULQJ�ZDJHV�DQG�RYHUKHDG�FRVWV���7KH�§DUHDV¨�DUH�GHILQHG
DV�IROORZV�����DUHD�$�����KRXUV�ZHHN����ZHHNV�SDLG�YDFDWLRQ��DQG����SDLG�KROLGD\V�����DUHD
%�������KRXUV�ZHHN�� ��ZHHNV�SDLG� YDFDWLRQ�� DQG����SDLG�KROLGD\V�� DQG���� DUHD�&�� ��
KRXUV�ZHHN����ZHHNV�SDLG� YDFDWLRQ�� DQG���SDLG�KROLGD\V�� � ,W�ZDV�DVVXPHG� WKDW�SUHVV
RSHUDWLRQV�DW�SHUIRUPDQFH�GHPRQVWUDWLRQV�VKRSV�RSHUDWH�XQGHU�D����KRXU�ZRUN�ZHHN�DQG
DUH�RIIHUHG���ZHHNV�SDLG�YDFDWLRQ�DQG���SDLG�KROLGD\V�SHU�\HDU�

& $QQXDO�ZDJHV�DQG�RYHUKHDG�UDWHV�YDU\�DFFRUGLQJ�WR�WKH�QXPEHU�RI��HLJKW�KRXU��VKLIWV�WKH
SUHVV�IDFLOLW\�RSHUDWHV�SHU�GD\���$V�WKH�QXPEHU�RI�VKLIWV�LQFUHDVH��WKH�ZDJH�UDWH�IRU�DOO�VKLIWV
LQFUHDVHV�DQG�WKH�RYHUKHDG�UDWH�GHFUHDVHV���7R�HVWLPDWH�DYHUDJH�ZDJH�DQG�RYHUKHDG�UDWHV
IRU�WKLV�DQDO\VLV��KRXUO\�ZDJH�HVWLPDWHV�DQG�RYHUKHDG�UDWHV�ZHUH�ZHLJKWHG�DFFRUGLQJ�WR�WKH
SURSRUWLRQ�RI�IDFLOLWLHV�SDUWLFLSDWLQJ�LQ�SHUIRUPDQFH�GHPRQVWUDWLRQV�RSHUDWLQJ�RQH��WZR�RU
WKUHH�VKLIWV�SHU�GD\���

& 7KH�1$3/�FRVW�VWXG\�SURYLGHV�RYHUKHDG�H[SHQVHV�IRU�VHYHQ�EUDQGV�RI�SUHVVHV�ZLWKLQ�WKH����
LQFK����XQLW�SUHVV�FDWHJRU\���2YHUKHDG�UDWHV�ZHUH�FDOFXODWHG�E\�DYHUDJLQJ�DFURVV�WKH�VHYHQ
EUDQGV���$QQXDO�ZDJHV�GR�QRW�YDU\�DFURVV�WKH�VHYHQ�EUDQGV�RI�SUHVVHV�

+RXUO\�ZDJH�UDWH�IRU�D�SUHVV�RSHUDWRU�

$V�PHQWLRQHG�DERYH��DQQXDO�ZDJH�UDWHV��SUHVHQWHG�LQ�WKH�1$3/�FRVW�VWXG\��GR�QRW�YDU\
DFURVV�SUHVV�W\SH��KRZHYHU��ZDJHV�GR�YDU\�DFFRUGLQJ�WR�WKH�QXPEHU�RI�VKLIWV�RSHUDWHG�SHU�GD\���,Q
WKLV�DQDO\VLV��D�ZHLJKWHG�DYHUDJH�RI��������KRXU�ZDV�FDOFXODWHG�JLYHQ�WKDW�QLQH�RI�WKH�IDFLOLWLHV
WKDW�SDUWLFLSDWHG�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�RSHUDWH�RQH�VKLIW�SHU�GD\��IRXU�IDFLOLWLHV�RSHUDWH
WZR�VKLIWV�SHU�GD\��DQG�IRXU�IDFLOLWLHV�RSHUDWH�WKUHH�VKLIWV�SHU�GD\���&DOFXODWLRQV�RI�WKH�DYHUDJH
KRXUO\�ZDJH�DUH�SUHVHQWHG�LQ�7DEOH�����EHORZ������

Table 4-5.  Calculation of Average Hourly Rate

# Shifts (8 hrs.) Annual Wage Hourly Wage Weight (Facilities × Wage × Weight
shifts)

1 $31,200 $15.00 9 $135

2 $64,740 $15.56 8 $124

3 $99,060 $15.88 12 $191

Totals: 29 $450

Total wage × weight: $450.04

Total/29: $15.52

Source: NAPL 1993 Cost Study 
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����� Overhead cost elements were taken directly from the NAPL 1993 Cost Study.�����F

����� The wage rate of $15.52 per hour translates to $0.0043 per second.�����G
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)ULQJH�UDWH

7R�DFFRXQW�IRU�FRVWV�DVVRFLDWHG�ZLWK�IULQJH�EHQHILWV�VXFK�DV�KROLGD\�DQG�YDFDWLRQ�WLPH��D
IULQJH�UDWH�ZDV�FDOFXODWHG���7KH�1$3/�&RVW�6WXG\�LQGLFDWHV�WKDW�SUHVV�RSHUDWRUV�ZRUNLQJ�D����KRXU
ZHHN�UHFHLYH�HLJKW�SDLG�KROLGD\V�DQG�WZR�ZHHNV�YDFDWLRQ�SHU�\HDU���7R�FDOFXODWH�WKH�IULQJH�UDWH�
QRQ�SURGXFWLYH�KRXUV�ZHUH�VXEWUDFWHG�IURP�WRWDO�KRXUV�RI�RSHUDWLRQ�SHU�\HDU��L�H���������KRXUV
PLQXV�����KRXUV� ������KRXUV����7KH�UDWLR�RI�WRWDO�KRXUV�WR�SURGXFWLYH�KRXUV�LV�HTXDO�WR�WKH�IULQJH
UDWH�DSSOLHG�WR�HDFK�KRXU�ZRUNHG������������ ��������

2YHUKHDG�UDWH

2YHUKHDG�UDWHV�IRU�WKLV�DQDO\VLV�DUH�FDOFXODWHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�IRUPXOD �F

depreciation + rent & heat + fire & sprinkler insurance + pension fund + welfare benefits + payroll taxes + workmen’s comp. + light
& power + direct supplies + repairs to equipment + general factory + administrative & selling overhead

direct labor + supervisory and misc. labor

7KH�1$3/�FRVW�VWXG\�SURYLGHV�RYHUKHDG�H[SHQVHV�IRU�VHYHQ�EUDQGV�RI�SUHVVHV�ZLWKLQ�WKH����
LQFK����XQLW�SUHVV�FDWHJRU\���)RU�WKH�SXUSRVHV�RI�WKLV�DQDO\VLV��RYHUKHDG�UDWHV�ZHUH�DYHUDJHG�DFURVV
WKH�VHYHQ�EUDQGV�� �$V�ZLWK� WKH�KRXUO\�ZDJH�FDOFXODWLRQV��D�ZHLJKWHG�DYHUDJH�ZDV�FDOFXODWHG�
DFFRXQWLQJ�IRU�WKH�YDULDELOLW\�LQ�WKH�QXPEHU�RI�VKLIWV�D�IDFLOLW\�PD\�RSHUDWH�SHU�GD\���7KH�RYHUKHDG
UDWH�ZDV�HVWLPDWHG�WR�EH�������

7RWDO�/DERU�&RVW

7KH�WRWDO�ODERU�FRVW�DVVRFLDWHG�ZLWK�WKH�XVH�RI�DQ�LQGLYLGXDO�EODQNHW�ZDVK�ZDV�FDOFXODWHG
E\�PXOWLSO\LQJ�WKH�DYHUDJH�FOHDQLQJ�WLPH�E\�WKH�SUHVV�RSHUDWRU
V�KRXUO\�ZDJH��RYHUKHDG�UDWH��DQG
IULQJH� UDWH�� � )RU� H[DPSOH�� WKH� WRWDO� ODERU� FRVW� IRU� %ODQNHW�:DVK� ��� WHVWHG� E\� IDFLOLW\� ��� ZDV
FDOFXODWHG�E\�PXOWLSO\LQJ�WKH�DYHUDJH�WLPH�VSHQW�FOHDQLQJ�������VHFRQGV��E\�WKH�ZDJH�SHU�VHFRQG
����������PLQ���VHF ���RYHUKHDG�UDWH���������DQG�IULQJH�UDWH���������IRU�D�WRWDO�FRVW�RI�������SHUG

ZDVK�

%ODQNHW�:DVK�8VH�

&RVWV�DWWULEXWDEOH�WR�EODQNHW�ZDVK�XVH�ZHUH�FDOFXODWHG�E\�PXOWLSO\LQJ�WKH�DYHUDJH�TXDQWLW\
RI�EODQNHW�FOHDQHU�XVHG�SHU�ZDVK�F\FOH�E\�WKH�SULFH�RI� WKH�DSSURSULDWH�ZDVK�� � ,Q�FDVHV�ZKHUH
SDUWLFLSDQWV�GLOXWHG�EODQNHW�ZDVK�ZLWK�ZDWHU��WKH�XQLW�SULFH�ZDV�PXOWLSOLHG�E\�WKH�UDWLR�RI�FOHDQHU
XVHG�DQG�QRW�WKH�WRWDO�TXDQWLW\�RI�WKH�PL[WXUH���)RU�H[DPSOH��LI�WKH�GLOXWLRQ�UDWLR�ZDV������WKH�XQLW
SULFH�RI�WKH�EODQNHW�ZDVK�ZDV�PXOWLSOLHG�E\�����WR�DFFRXQW�IRU�GLOXWLRQ�DQG�WKHQ�PXOWLSOLHG�E\�WKH
YROXPH� XVHG�� � $V� PHQWLRQHG� DERYH�� EODQNHW� ZDVK� SULFHV� ZHUH� SURYLGHG� E\� PDQXIDFWXUHUV
SDUWLFLSDWLQJ�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV���'XULQJ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�LW�ZDV
REVHUYHG�WKDW�PRVW�SULQWLQJ�IDFLOLWLHV�SXUFKDVHG�EODQNHW�FOHDQHU�LQ����JDOORQ�TXDQWLWLHV���7KLV�ZDV
DVVXPHG�WR�EH�WUXH�RI�DOO�SULQWLQJ�IDFLOLWLHV�SDUWLFLSDWLQJ�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ���

0DWHULDO�DQG�(TXLSPHQW�&RVWV�

%HFDXVH�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�ZHUH�OLPLWHG�WR�PDQXDO�EODQNHW�ZDVKLQJ��WKH�RQO\
PDWHULDOV�RU�HTXLSPHQW�DIIHFWLQJ�WKH�FRVW�RI�EODQNHW�ZDVKLQJ�ZHUH�WKH�ZLSHV�XVHG�E\�WKH�SUHVV
RSHUDWRU�WR�UHPRYH�LQN�DQG�SDSHU�SURGXFWV���7KH�FRVW�RI�SUHVV�ZLSHV�ZHUH�FDOFXODWHG�E\�PXOWLSO\LQJ
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����� Costs of managing hazardous wastes include placing the waste in a closed and properly labeled container, manifesting�����H

shipments and using special shipping arrangements, and shipping to a permitted hazardous waste treatment or disposal facility. 

����� The EPA is planning to develop guidance to the States for the use, reuse, transportation, and disposal of shop towels.�����I

4-91

WKH� DYHUDJH� QXPEHU� RI� ZLSHV� XVHG� SHU� ZDVK� E\� WKH� OHDVH� SULFH� RI� D� FORWK� SULQWHUªV� ZLSH�� � $
UHSUHVHQWDWLYH� RI� 6WDQGDUG� 8QLIRUP� 6HUYLFHV�� RQH� RI� WKH� ODUJHVW� LQGXVWULDO� ODXQGULHV� LQ
0DVVDFKXVHWWV��HVWLPDWHG�D�OHDVH�SULFH�RI�������SHU�ZLSH�

:DVWH�'LVSRVDO

%HFDXVH�EODQNHW�ZDVKLQJ�ZDVWHV�PD\�EH�FODVVLILHG�DV�KD]DUGRXV�ZDVWHV�E\�UHJXODWLRQV
LPSOHPHQWLQJ�5&5$�DQG�WKHUHIRUH�UHTXLUH�PRUH�FDUHIXO�DQG�FRVWO\�KDQGOLQJ�DQG�GLVSRVDO��SULQWHUV
PD\� UHGXFH�ZDVWH�GLVSRVDO� FRVWV� LI�ZDVWHV�DVVRFLDWHG�ZLWK�DOWHUQDWLYH�EODQNHW�ZDVKHV�GR�QRW
FRQWDLQ�DQ\�5&5$�OLVWHG�ZDVWHV��HOLPLQDWLQJ�WKH�QHHG�WR�EH�KDQGOHG�DV�KD]DUGRXV�ZDVWH� ��'LVSRVDOH

FRVWV�ZHUH�QRW�FRQVLGHUHG�LQ�WKLV�FRVW�FRPSDULVRQ��KRZHYHU��EHFDXVH�DOO�EXW�RQH�RI�WKH�SULQWHUV
SDUWLFLSDWLQJ�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�XVH�FORWK�ZLSHV�WKDW�DUH�OHDVHG�IURP�DQ�LQGXVWULDO
ODXQGU\���,QGXVWULDO�ODXQGULHV�FXUUHQWO\�GR�QRW�GLVWLQJXLVK�EHWZHHQ�KD]DUGRXV�DQG�QRQKD]DUGRXV
EODQNHW�ZDVKHV�ZKHQ�ODXQGHULQJ�ZLSHV��LW�ZDV�WKHUHIRUH�DVVXPHG�WKDW�WKHUH�ZRXOG�EH�QR�VDYLQJV
LQ�ZDVWH�KDQGOLQJ�RU�SURFHVVLQJ�FRVWV�DVVRFLDWHG�ZLWK�VZLWFKLQJ�WR�DQ�DOWHUQDWLYH�EODQNHW�ZDVK
SURGXFW���,Q�DGGLWLRQ��WKH�LPSDFW�RI�DOWHUQDWLYH�FOHDQHUV�RQ�WKH�FRVWV�RI�KDQGOLQJ�DQG�SURFHVVLQJ
XVHG�ZLSHV�LV�XQFOHDU���)RU�H[DPSOH��DFFRUGLQJ�WR�WKH�8QLIRUP�DQG�7H[WLOH�6HUYLFH�$VVRFLDWLRQ�
ZLSHV� LPSUHJQDWHG�ZLWK� YHJHWDEOH�RLO� EDVHG� FOHDQHUV�KDYH�D�KLJKHU�SRWHQWLDO� IRU� VSRQWDQHRXV
FRPEXVWLRQ�ZKHQ�SLOHG� WRJHWKHU� LQ�D� ODXQGU\�EDJ�� �9HJHWDEOH�RLO�EDVHG�FOHDQHUV�EUHDN�GRZQ�
FUHDWLQJ�H[RWKHUPLF�KHDW�DQG�WKH�SRWHQWLDO�IRU�VSRQWDQHRXV�FRPEXVWLRQ���,Q�DGGLWLRQ��WKH�YHJHWDEOH
RLO�EDVHG�FOHDQHUV�PD\�PDNH�ZDVWHZDWHU�WUHDWPHQW�DQG�SHUPLW�FRPSOLDQFH�PRUH�GLIILFXOW�IRU�WKH
LQGXVWULDO�ODXQGU\��'XQODS�����������

:KLOH�WKHUH�LV�D�SRWHQWLDO�IRU�UHGXFWLRQ�LQ�ZDVWH�WUHDWPHQW�DQG�GLVSRVDO�FRVWV�DWWULEXWHG�WR
WKH�XVH�RI�DOWHUQDWLYH�EODQNHW�FOHDQHUV��WKH�FXUUHQW�VWDWH�RI�IHGHUDO�UHJXODWLRQV�LV�LQ�IOX[���$OVR�
WKHUH�DUH�PDQ\�GLIIHUHQW�VWDWH�DQG�ORFDO�UHJXODWLRQV�ZKLFK�PLJKW�GLFWDWH�GLIIHUHQW�WUHDWPHQW�IRU
KD]DUGRXV�EODQNHW�ZDVK�ZDVWHV���6SHFLILFDOO\��IXWXUH�FKDQJHV�WR�5&5$�DQG�WKH�&OHDQ�:DWHU�$FW
�&:$��FRXOG�SRWHQWLDOO\�FUHDWH�D�FRVW�DGYDQWDJH�IRU�SULQWHUV�XVLQJ�DOWHUQDWLYH�EODQNHW�FOHDQHUV�
&XUUHQWO\��XQGHU�5&5$��WKH�PL[WXUH�UXOH�FODVVLILHV�D�QRQ�KD]DUGRXV�ZDVWH�DV�KD]DUGRXV�ZKHQ
FRPELQHG�ZLWK�D�OLVWHG�ZDVWH��)��3��.��DQG�8�OLVWHG�ZDVWHV����7KH�PL[WXUH�UXOH�ZDV�VWUXFN�GRZQ�E\
D� ����� 'LVWULFW� RI� &ROXPELD� &LUFXLW� &RXUW� UXOLQJ�� EXW� ZDV� WHPSRUDULO\� UHHQDFWHG� ZKLOH� (3$
FRQGXFWV�D�UHYLHZ�RI�WKH�UXOH���(3$�KDV�QRW�SURYLGHG�GHILQLWLYH�JXLGDQFH�RQ�WKH�WUHDWPHQW�RI�VROYHQW
FRQWDPLQDWHG�VKRS�WRZHOV��OHDYLQJ�LW�WR�HDFK�VWDWH�WR�SURYLGH�JXLGDQFH�RQ�WKH�LGHQWLILFDWLRQ�DQG
PDQDJHPHQW�RI�SUHVV�ZLSHV� ��0DQ\�VWDWHV�KDYH�UHVSRQGHG�E\�UHFRJQL]LQJ�D�FRQGLWLRQDO�H[HPSWLRQI

IURP�WKH�PL[WXUH�UXOH� IRU�FRQWDPLQDWHG�SUHVV�ZLSHV�� �(3$
V�2IILFH�RI�6ROLG�:DVWH� LV�FXUUHQWO\
FRQVLGHULQJ�FKDQJHV�WR�WKH�GHILQLWLRQ�RI�KD]DUGRXV�DQG�VROLG�ZDVWHV�WKDW�FRXOG�SRWHQWLDOO\�H[HPSW
SUHVV�ZLSHV�IURP�KD]DUGRXV�ZDVWH�FODVVLILFDWLRQ���$OVR��(3$�LV�FXUUHQWO\�GHYHORSLQJ�FDWHJRULFDO
VWDQGDUGV�IRU�WKH�LQGXVWULDO�ODXQGU\�LQGXVWU\�WKDW�FRXOG�SRWHQWLDOO\�LPSDFW�WKH�FRVW�RI�WUHDWLQJ
SUHVV�ZLSHV����

7KH�UHVXOWV�RI�WKH�FRVW�FRPSDULVRQV�DUH�SUHVHQWHG�LQ�VHFWLRQ�������LQ�ERWK�FRVW�VXPPDU\
WDEOHV�DQG�GHVFULSWLYH�SDUDJUDSKV��IRU�HDFK�RI�WKH����ILHOG�WHVWHG�EODQNHW�ZDVKHV����$V�LQGLFDWHG�LQ
WKH�WDEOHV��SUHVVHV�RI�WKUHH�VWDQGDUG�VL]HV�ZHUH�XVHG�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV��

& ����Õ���������DOVR�UHFRUGHG�E\�SULQWHUV�DV�����Õ����������[����������[������DQG�����[
����

& ����Õ���������DOVR�UHFRUGHG�E\�SULQWHUV�DV�����Õ������DQG�����Õ������DQG
& ����Õ���������DOVR�UHFRUGHG�E\�SULQWHUV�DV�����Õ�����
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$GGLWLRQDOO\��LQN�FRYHUDJH�LV�UHSRUWHG�LQ�WKH�WDEOHV�DV�WKH�DYHUDJH�LQN�FRYHUDJH�REVHUYHG�RQ�WKH
EODQNHW�WKURXJKRXW�WKH�GHPRQVWUDWLRQV���&RYHUDJH�LV�UHSRUWHG�DV�OLJKW��OLJKW�PHGLXP��PHGLXP�
PHGLXP�KHDY\��DQG�KHDY\���&RVW�VDYLQJV�RU�LQFUHDVHV��DEVROXWH�DQG�SHUFHQW�GLIIHUHQFHV��DVVRFLDWHG
ZLWK�XVLQJ�HDFK�RI�WKH�DOWHUQDWLYHV�DV�FRPSDUHG�WR�WKH�EDVHOLQH��90	3�1DSKWKD��DUH�LQGLFDWHG�IRU
HDFK�IDFLOLW\���$�SRVLWLYH�VLJQ�GHQRWHV�DQ�LQFUHDVH�DQG�D�QHJDWLYH�VLJQ�GHQRWHV�D�GHFUHDVH�LQ�WKH
WLPH��TXDQWLW\��QXPEHU�RI�ZLSHV��RU�FRVW�ZKHQ�XVLQJ�WKH�DOWHUQDWLYH�EODQNHW�FOHDQHU�LQVWHDG�RI�WKH
EDVH�SURGXFW�

4.2.3  Example Calculation

$V� DQ� H[DPSOH� RI� WKH� FRVW� FDOFXODWLRQV� SUHVHQWHG� LQ� WKH� FRVW� VXPPDU\� WDEOHV�� WKH
FDOFXODWLRQV�IRU�DOWHUQDWLYH�%ODQNHW�:DVK����WHVWHG�E\�IDFLOLW\����DUH�GHVFULEHG�LQ�IXOO���7RWDO�ODERU
FRVW�ZDV�FDOFXODWHG�E\�PXOWLSO\LQJ�WKH�DYHUDJH�WLPH�VSHQW�FOHDQLQJ�������VHFRQGV��E\�WKH�ZDJH�SHU
VHFRQG�����������PLQ����VHF����RYHUKHDG�UDWH���������DQG�IULQJH�UDWH���������IRU�D�WRWDO�FRVW�RI
������SHU�ZDVK���7KH�FRVW�DVVRFLDWHG�ZLWK�EODQNHW�ZDVK�XVH�ZDV�FDOFXODWHG�E\�PXOWLSO\LQJ�WKH
DYHUDJH�TXDQWLW\�XVHG�SHU�ZDVK�������RXQFHV�RU������Õ��� JDOORQV��E\�WKH�XQLW�SULFH�RI�%ODQNHW���

:DVK�����������JDOORQ��IRU�D�WRWDO�FRVW�RI�������SHU�ZDVK���7KH�PDWHULDO�FRVW�ZDV�FDOFXODWHG�E\
PXOWLSO\LQJ�WKH�DYHUDJH�QXPEHU�RI�ZLSHV�XVHG�SHU�ZDVK������ZLSHV��E\�WKH�HVWLPDWHG�OHDVH�FRVW�SHU
ZLSH��������ZLSH����7KH�WRWDO�FRVW�SHU�ZDVK�IRU�%ODQNHW�:DVK�����������LV�VLPSO\�WKH�VXP�RI�WKH
ODERU��EODQNHW�ZDVK��DQG�PDWHULDO�FRVWV�DQG�LV�SUHVHQWHG�DW�WKH�ERWWRP�RI�WKH�FRVW�VXPPDU\�WDEOH
IRU�%ODQNHW�:DVK���
��

/DERU�&RVW
 DYHUDJH�FOHDQLQJ�WLPH�ZDVK�Õ�ZDJH�UDWH�Õ�RYHUKHDG�UDWH�Õ�IULQJH�UDWH
 �����VHF�Õ���������KU�Õ��KU���PLQ�Õ��PLQ���VHF��Õ������Õ������
 ������SHU�ZDVK

%ODQNHW�:DVK�&RVW
 DYHUDJH�TXDQWLW\�XVHG�ZDVK�Õ�XQLW�SULFH�RI�EODQNHW�ZDVK
 ������Õ��� JDOORQV��Õ��������JDOORQ���

 ������SHU�ZDVK
0DWHULDO�&RVW

 DYHUDJH�QXPEHU�RI�ZLSHV�XVHG�ZDVK�Õ�OHDVH�FRVW�ZLSH
 ����ZLSHV�Õ�������ZLSH
 ������SHU�ZDVK

7RWDO�&RVW�SHU�:DVK
 ODERU�FRVW���EODQNHW�ZDVK�FRVW���PDWHULDO�FRVW
 ���������������������
 ������SHU�ZDVK

$OVR�SUHVHQWHG�DW�WKH�ERWWRP�RI�HDFK�WDEOH�DUH�HVWLPDWHV�RI�WRWDO�FRVW�SHU�SUHVV�DQG�WRWDO
DQQXDO�FRVWV���7KH�WRWDO�FRVW�SHU�SUHVV���������IRU�%ODQNHW�:DVK����WHVWHG�DW�IDFLOLW\����LV�FDOFXODWHG
E\�PXOWLSO\LQJ�WKH�WRWDO�FRVW�SHU�ZDVK���������E\�WKH�HVWLPDWHG�QXPEHU�RI�EODQNHWV�SHU�SUHVV���
EODQNHWV����7KH�WRWDO�DQQXDO�FRVW����������LV�FDOFXODWHG�E\�PXOWLSO\LQJ�WKH�WRWDO�FRVW�SHU�SUHVV
��������E\�WKH�QXPEHU�RI�ZDVKHV�SHU�VKLIW�����ZDVKHV���WKH�QXPEHU�RI�VKLIWV�SHU�ZHHN����VKLIWV��
DQG�WKH�QXPEHU�RI�ZHHNV�ZRUNHG�SHU�\HDU�����ZHHNV��
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7RWDO�&RVW�SHU�3UHVV
 FRVW�ZDVK�Õ�HVWLPDWHG�QXPEHU�RI�EODQNHWV�SUHVV
 ������Õ���EODQNHWV
 �����

7RWDO�$QQXDO�&RVW
 WRWDO�FRVW�SUHVV�Õ�QXPEHU�RI�ZDVKHV�VKLIW�Õ�QXPEHU�RI�VKLIWV�ZHHN�Õ�QXPEHU�RI
ZHHNV�\HDU
 ������SUHVV�Õ����ZDVKHV�VKLIW�Õ���VKLIWV�ZHHN�Õ����ZHHNV�\HDU
 ������������

&RVWV�RI�XVLQJ�WKH�EDVHOLQH�SURGXFW�ZHUH�FDOFXODWHG�DFFRUGLQJ�WR�WKH�VDPH�SURFHGXUH�XVHG
IRU�WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV���7KH�DEVROXWH�DQG�SHUFHQWDJH�GLIIHUHQFH�EHWZHHQ�WKH�FRVWV�RI
WKH�EDVHOLQH�SURGXFW�DQG�%ODQNHW�:DVK���DUH�SUHVHQWHG�LQ�WKH�FRVW�VXPPDU\�WDEOH�IRU�%ODQNHW
:DVK�����)RU�H[DPSOH��WKH�DEVROXWH�GLIIHUHQFH�EHWZHHQ�WKH�ODERU�FRVW�IRU�WKH�EDVHOLQH�SURGXFW�DQG
%ODQNHW�:DVK���LV���������������PLQXV����������7KH�SRVLWLYH�VLJQ�LQGLFDWHV�DQ�LQFUHDVHG�ODERU�FRVW
ZKHQ�XVLQJ�%ODQNHW�:DVK���LQVWHDG�RI�WKH�EDVHOLQH��90	3�1DSKWKD����/DERU�FRVWV�DVVRFLDWHG�ZLWK
WKH�XVH�RI�%ODQNHW�:DVK���LQFUHDVH�����EDVHG�XSRQ�WKH�H[SHULHQFH�RI�IDFLOLW\�����,Q�FRQWUDVW��WKH
FRVW�DVVRFLDWHG�ZLWK�PDWHULDO�DQG�HTXLSPHQW�XVH�IRU�%ODQNHW�:DVK���GHFUHDVHG�E\�IRXU�FHQWV�RU
����

4.2.4  Blanket Wash Cost Analysis Results

7KH�UHVXOWV�RI�WKH�FRVW�DQDO\VLV�DUH�VXPPDUL]HG�LQ�WKH�IROORZLQJ�SDUDJUDSKV�DQG�WDEOHV�
,W�LV�LPSRUWDQW�WR�NHHS�LQ�PLQG�VHYHUDO�IDFWRUV�ZKHQ�UHYLHZLQJ�WKHVH�UHVXOWV���)LUVW��WKH\�DUH�EDVHG
DOPRVW�HQWLUHO\�RQ�WKH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ���)RU�HDFK�LQGLYLGXDO�SURGXFW��WKH
SHUIRUPDQFH�GHPRQVWUDWLRQV�ZHUH�VXEMHFWLYH�DVVHVVPHQWV�UHIOHFWLQJ�WKH�FRQGLWLRQV�DQG�H[SHULHQFHV
RI�WZR�LQGLYLGXDO�SULQW�VKRSV��QRW�VFLHQWLILFDOO\�ULJRURXV�HYDOXDWLRQV���$V�VXFK��WKH�LQIRUPDWLRQ
GHULYHG�IURP�WKH�GHPRQVWUDWLRQV�DUH�LOOXVWUDWLYH�DQG�DUH�QRW�QHFHVVDULO\�UHIOHFWLYH�RI�WKH�DFWXDO
H[SHULHQFH�RI�XVLQJ�WKH�YDULRXV�SURGXFWV�DW�D�SDUWLFXODU�IDFLOLW\���7KH�WZR�IDFLOLWLHV�ZKLFK�WHVWHG
HDFK�SURGXFW�RIWHQ�KDG�YHU\�GLIIHUHQW�H[SHULHQFHV���$V�GHVFULEHG�LQ�WKH�LQWURGXFWLRQ�WR�6HFWLRQ������
3HUIRUPDQFH� 'HPRQVWUDWLRQ�� UHDVRQV� IRU� WKHVH� GLIIHUHQFHV� LQFOXGHG� YDULDELOLW\� LQ� RSHUDWLQJ
FRQGLWLRQV��W\SH�RI�SULQW�MREV��VWDII�LQYROYHPHQW��DQG�DSSOLFDWLRQ�PHWKRG�

7KH�FRVW�IDFWRUV�FRQVLGHUHG�LQ�WKLV�DQDO\VLV�ZHUH�WKH�FRVW�RI�ODERU��WKH�FRVW�RI�WKH�EODQNHW
ZDVK��DQG�WKH�FRVW�RI�WKH�ZLSHV���$PRQJ�WKHVH�WKUHH�IDFWRUV��WKH�GULYLQJ�IDFWRU�ZDV�WKH�FRVW�RI
ODERU��ZKLFK��RQ�DYHUDJH��FRQWULEXWHG�����RI�WKH�RYHUDOO�FRVW�RI�ZDVKLQJ�WKH�EODQNHW���7KH�WLPH
VSHQW�WR�FOHDQ�WKH�EODQNHW�ZDV�UHFRUGHG�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�E\�WKH�REVHUYHU�RQ�WKH
ILUVW�GD\�RI� WKH�GHPRQVWUDWLRQ� IRU�HDFK�SURGXFW�RQ� WKH� ILUVW� IHZ�XVHV�RI� WKH�VXEVWLWXWH�� �:LWK
FRQWLQXHG�XVH�� WKH�WLPH�QHFHVVDU\�WR�FOHDQ�WKH�EODQNHW�PD\�EH�UHGXFHG�EHFDXVH�RI� WKH�SUHVV
RSHUDWRU
V�IDPLOLDULW\�ZLWK�WKH�VXEVWLWXWH�SURGXFW���7KH�ZLSHV�FRQWULEXWHG��RQ�DYHUDJH������DQG�WKH
EODQNHW�ZDVK��RQ�DYHUDJH������RI�WKH�FRVW���7KHUH�ZHUH�VRPH�LQVWDQFHV�ZHUH�WKH�FRVW�RI�WKH�EODQNHW
ZDVK�ZDV�WKH�ODUJHVW�FRQWULEXWRU��EXW�WKHUH�ZHUH�QR�LQVWDQFHV�ZKHUH�FRQVLVWHQWO\�WKH�FRVW�RI�D
SDUWLFXODU�SURGXFW�RXWZHLJKHG�WKH�FRVW�RI� ODERU�RU�ZKHUH�WKLV� WUHQG�ZDV�VHHQ� IRU�D�SDUWLFXODU
IDFLOLW\���

&RPSDULVRQV�RI�HDFK�DOWHUQDWLYH�EODQNHW�ZDVK�SURGXFW�ZLWK�WKH�EDVHOLQH�EODQNHW�ZDVK�
90	3�1DSKWKD��%ODQNHW�:DVK������IRU�HDFK�IDFLOLW\�DUH�VXPPDUL]HG�LQ�WKH�SDUDJUDSKV�EHORZ�DQG
LQ�PRUH�GHWDLO�LQ�WKH�WDEOHV�ZKLFK�IROORZ���$EVROXWH�DQG�UHODWLYH�FRVW�YDULDWLRQV�DUH�UHSRUWHG�IRU
HDFK�DOWHUQDWLYH���$Q�LQFUHDVH�LQ�WKH�WLPH�UHTXLUHG�WR�FOHDQ�WKH�EODQNHW��TXDQWLW\�RI�ZDVK�VROXWLRQ
XVHG��QXPEHU�RI�ZLSHV�H[SHQGHG��DQG�FRVWV�RI�ODERU�DQG�PDWHULDOV�LV�SUHFHGHG�E\�D�SOXV�VLJQ�
FRQYHUVHO\��GHFUHDVHV�DUH�GHQRWHG�E\�D�PLQXV�VLJQ�
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6XEVWLWXWH�%ODQNHW�:DVK��

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK���LQVWHDG�RI�WKH�EDVHOLQH�SURGXFW�DW�ERWK�IDFLOLWLHV���DQG�����3UHVV�RSHUDWRUV
FRPPHQWHG�WKDW�FOHDQLQJ�DQG�GU\LQJ�WLPHV�ZHUH�H[FHVVLYH��DV�UHIOHFWHG�LQ�WKH�SHUIRUPDQFH�GDWD�
SHUIRUPDQFH�UHVXOWV�LQGLFDWH�D����SHUFHQW�LQFUHDVH�DQG�D����SHUFHQW�LQFUHDVH�LQ�FOHDQLQJ�WLPHV�DW
IDFLOLWLHV���DQG����UHVSHFWLYHO\���7KH�FRVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��DUH�DOVR
VLJQLILFDQWO\�KLJKHU�IRU�%ODQNHW�:DVK���ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH��GULYHQ�SULPDULO\�E\�WKH
SURGXFWªV�KLJK�SULFH���7KH�PDQXIDFWXUHUªV�SULFH�IRU�SURGXFW���LV�����JDOORQ�YHUVXV�������JDOORQ
IRU�WKH�EDVHOLQH�SURGXFW���&RVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH�LQFUHDVHG�URXJKO\�����SHUFHQW�DQG
����SHUFHQW�IRU�IDFLOLWLHV���DQG����UHVSHFWLYHO\���)DFLOLW\���GLG�QRW�XVH�DOWHUQDWLYH�SURGXFW���IRU�WKH
IXOO�ZHHN�ORQJ�GHPRQVWUDWLRQ��GLVFRQWLQXLQJ�XVH�DIWHU�H[SHULHQFLQJ�SULQW�TXDOLW\�SUREOHPV�EHOLHYHG
WR�KDYH�EHHQ�DWWULEXWDEOH�WR�XVH�RI�WKH�DOWHUQDWLYH�SURGXFW�

6XEVWLWXWH�%ODQNHW�:DVK��

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK���LQVWHDG�RI�WKH�EDVHOLQH���&RVWV�IRU�IDFLOLWLHV����DQG����LQFUHDVHG�URXJKO\���
SHUFHQW�DQG����SHUFHQW�UHVSHFWLYHO\�ZKHQ�XVLQJ�%ODQNHW�:DVK���LQVWHDG�RI�WKH�EDVHOLQH���2SHUDWRUV
DW�ERWK�IDFLOLWLHV�FRPPHQWHG�WKDW�WKH�DOWHUQDWLYH�UHTXLUHG�PRUH�WLPH�WR�EH�DEVRUEHG�LQWR�WKH�SUHVV
ZLSH�� FDXVLQJ�GHOD\V� LQ� WKH�ZDVK�XS�SURFHGXUH�� � 3HUIRUPDQFH� UHVXOWV� LQGLFDWH�DQ����SHUFHQW
LQFUHDVH�DQG�D����SHUFHQW�LQFUHDVH�LQ�FOHDQLQJ�WLPHV�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\���3UHVV
RSHUDWRUV� DW� ERWK� IDFLOLWLHV� FRPPHQWHG� WKDW� %ODQNHW�:DVK� �� FXW�ZHOO�� � 'HVSLWH� D� ��� SHUFHQW
GHFUHDVH� LQ� WKH� DYHUDJH� TXDQWLW\� RI� EODQNHW�ZDVK�XVHG�� IDFLOLW\� ��� H[SHULHQFHG� D� ��� SHUFHQW
LQFUHDVH�LQ�FRVWV�DVVRFLDWHG�ZLWK�EODQNHW�ZDVK�XVH��L�H���YROXPH�[�SULFH��GXH�WR�D�SURGXFW�FRVW�RI
PRUH�WKDQ�WZLFH�WKH�EDVHOLQH�FRVW���������JDOORQ�IRU�SURGXFW���FRPSDUHG�WR�������JDOORQ�IRU�WKH
EDVHOLQH�SURGXFW����)DFLOLW\����H[SHULHQFHG�D����SHUFHQW�LQFUHDVH�LQ�SURGXFW�XVH��ZLWK�D�VXEVHTXHQW
LQFUHDVH�RI�����SHUFHQW�LQ�FRVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH�

6XEVWLWXWH�%ODQNHW�:DVK��

%ODQNHW�ZDVKLQJ�FRVWV�LQFUHDVH�VLJQLILFDQWO\�ZKHQ�XVLQJ�%ODQNHW�:DVK���DV�FRPSDUHG�WR
WKH�EDVHOLQH�SURGXFW�DW�IDFLOLWLHV����DQG������%RWK�IDFLOLWLHV�UDWHG�WKH�SHUIRUPDQFH�RI�SURGXFW���DV
SRRU��LQGLFDWLQJ�WKDW�LWV�XVH�UHTXLUHV�H[FHVV�WLPH�DQG�HIIRUW���&RVWV�LQFUHDVHG�����SHUFHQW�DQG���
SHUFHQW�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\��ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH���3HUIRUPDQFH�GDWD
LQGLFDWH�WKDW�LQFUHDVHG�FOHDQLQJ�WLPHV�DUH�WKH�GULYLQJ�IRUFH�EHKLQG�WKH�FRVW�LQFUHDVHV�H[SHULHQFHG
E\�ERWK�IDFLOLWLHV���&OHDQLQJ�WLPHV�LQFUHDVH�����SHUFHQW�DQG�����SHUFHQW�ZKHQ�FRPSDUHG�WR�WKH
EDVHOLQH� DW� IDFLOLWLHV� ��� DQG� ���� UHVSHFWLYHO\�� � )DFLOLW\� ��� GLVFRQWLQXHG�XVH� RI� WKH� DOWHUQDWLYH
SURGXFW���DIWHU�IRXU�ZDVKHV�GXH�WR�LWV�SRRU�SHUIRUPDQFH�

6XEVWLWXWH�%ODQNHW�:DVK���

3HUIRUPDQFH�GDWD�LQGLFDWH�PL[HG�UHVXOWV�LQ�WKH�SHUIRUPDQFH�RI�%ODQNHW�:DVK������%ODQNHW
ZDVKLQJ�FRVWV�LQFUHDVHG���SHUFHQW�DW�IDFLOLW\���DQG�����SHUFHQW�DW�IDFLOLW\���ZKHQ�%ODQNHW�:DVK
���LV�XVHG�UDWKHU�WKDQ�WKH�EDVHOLQH���$OWKRXJK�WKH�SHUIRUPDQFH�GDWD�LQGLFDWH�D�VPDOO�LQFUHDVH�LQ
FRVW�DW�IDFLOLW\����WKH�SUHVV�RSHUDWRUªV�FRPPHQWV�GHVFULEH�GLIILFXOW\�LQ�JHWWLQJ�WKH�EODQNHW�ZDVK�WR
DEVRUE�LQWR�WKH�DSSOLFDWLRQ�VKRS�WRZHO���7KH�SUHVV�RSHUDWRU�DW�IDFLOLW\���KDG�VLPLODU�GLIILFXOWLHV�
$IWHU�ZDVKLQJ�IRXU�EODQNHWV��WKH�SUHVV�RSHUDWRUV�DW�ERWK�IDFLOLWLHV���DQG���GLVFRQWLQXHG�XVH�RI�WKH
SURGXFW�

6XEVWLWXWH�%ODQNHW�:DVK���

��7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK���� LQVWHDG�RI� WKH�EDVHOLQH�� �2YHUDOO� FRVWV�SHU�ZDVK�DW� IDFLOLWLHV��� DQG��
LQFUHDVHG�URXJKO\�����SHUFHQW�DQG����SHUFHQW��UHVSHFWLYHO\��ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG
RI�WKH�EDVHOLQH���&RVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��DUH�GULYHQ�E\�WKH�KLJKHU
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SULFH�RI�%ODQNHW�:DVK����DV�FRPSDUHG�WR�WKH�EDVHOLQH���%ODQNHW�:DVK����LV�SULFHG�DW��������JDOORQ
FRPSDUHG�WR�������JDOORQ�IRU�WKH�EDVHOLQH�SURGXFW���%RWK�SUHVV�RSHUDWRUV�LQGLFDWH�WKDW�D�GU\�VKRS
WRZHO�ZDV�UHTXLUHG�WR�FOHDU�WKH�RLO\�UHVLGXH�OHIW�E\�%ODQNHW�:DVK������0DWHULDO�FRVWV��L�H���SUHVV
ZLSHV��LQFUHDVHG�E\�URXJKO\�����SHUFHQW�DQG�����SHUFHQW�DW�IDFLOLW\���DQG����UHVSHFWLYHO\���3UHVV
RSHUDWRUV�DW�ERWK�IDFLOLWLHV�LQGLFDWHG�WKDW�%ODQNHW�:DVK����FXW�WKH�LQN�ZHOO�LQ�WKH�FDVH�RI�OLJKW�RU
PHGLXP�LQN�FRYHUDJH�EXW�ZDV�QRW�HIIHFWLYH�ZKHQ�LQN�FRYHUDJH�ZDV�KHDY\�

6XEVWLWXWH�%ODQNHW�:DVK���

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���$YHUDJH�FRVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\���
SHUFHQW�DQG���SHUFHQW�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\���)DFLOLW\����H[SHULHQFHG�GLIILFXOW\�ZLWK
%ODQNHW�:DVK����LQ�FXWWLQJ�WKURXJK�SDSHU�UHVLGXH�DQG�GLVFRQWLQXHG�XVH�RI�WKH�ZDVK�RQ�SDSHU
UHVLGXH�FRDWHG�EODQNHWV���)DFLOLW\����H[SHULPHQWHG�ZLWK�D�YDULHW\�RI�GLOXWLRQ�UDWLRV�DQG�IRXQG�WKDW
WKH�XQGLOXWHG�SURGXFW�ZRUNHG�EHVW��RXWSHUIRUPLQJ�ERWK�WKH�EDVHOLQH�DV�ZHOO�DV�WKHLU�VWDQGDUG
ZDVK�� � $W� D� FRVW� RI� �������JDOORQ�� KRZHYHU�� %ODQNHW� :DVK� ��� ZRXOG� QRW� EH� HFRQRPLFDOO\
FRPSHWLWLYH�ZLWK�WKH�EDVHOLQH��������JDOORQ��XQOHVV�WKH�DYHUDJH�TXDQWLW\�XVHG�ZDV�VLJQLILFDQWO\
ORZHU�

6XEVWLWXWH�%ODQNHW�:DVK���

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH�SURGXFW�DW�ERWK�IDFLOLWLHV���DQG������&RPSDUHG�WR
WKH�EDVHOLQH��WRWDO�FRVWV�SHU�ZDVK�LQFUHDVHG�����SHUFHQW�DW�IDFLOLW\���DQG����SHUFHQW�DW�IDFLOLW\����
7KH�DYHUDJH�FOHDQLQJ�WLPH�LQFUHDVHG�VLJQLILFDQWO\�DW�IDFLOLW\���FRPSDUHG�WR�WKH�EDVHOLQH��UHTXLULQJ
DQ�DGGLWLRQDO�PLQXWH�SHU�ZDVK���'HVSLWH�D�GHFUHDVH�LQ�WKH�DYHUDJH�FOHDQLQJ�WLPH��RYHUDOO�FRVWV�SHU
ZDVK�DW�IDFLOLW\����LQFUHDVH��GULYHQ�SULPDULO\�E\�WKH�SURGXFWªV�KLJKHU�SULFH���%ODQNHW�:DVK����LV
SULFHG�DW�������JDOORQ�FRPSDUHG�WR�������JDOORQ�IRU�WKH�EDVHOLQH���7KH�SUHVV�RSHUDWRU�DW�IDFLOLW\
��FRPPHQWHG�WKDW�%ODQNHW�:DVK����FXW�WKH�LQN�ZHOO��KRZHYHU��WKH�SUHVV�RSHUDWRU�DW�IDFLOLW\���
FRPPHQWHG�WKDW�%ODQNHW�:DVK����GLG�QRW�FXW�LQN�DV�ZHOO�DV�WKH�EDVHOLQH��

6XEVWLWXWH�%ODQNHW�:DVK���

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GDWD�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ�XVLQJ�%ODQNHW
:DVK����LQVWHDG�RI�WKH�EDVHOLQH�DW�ERWK�IDFLOLWLHV����DQG������2YHUDOO�FRVWV�SHU�ZDVK�LQFUHDVHG
URXJKO\� ���� SHUFHQW� DQG� ��� SHUFHQW� DW� IDFLOLWLHV� ��� DQG� ���� UHVSHFWLYHO\�� � 3UHVV� RSHUDWRUV
FRPPHQWHG�WKDW�FOHDQLQJ�DQG�GU\LQJ�WLPHV�ZHUH�H[FHVVLYH��DV�UHIOHFWHG�LQ�WKH�SHUIRUPDQFH�GDWD�
SHUIRUPDQFH�UHVXOWV�LQGLFDWH�D�����SHUFHQW�LQFUHDVH�DQG�D����SHUFHQW�LQFUHDVH�LQ�FOHDQLQJ�WLPHV
DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\�

6XEVWLWXWH�%ODQNHW�:DVK���

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���$YHUDJH�FRVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\���
SHUFHQW�DQG����SHUFHQW�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\���&OHDQLQJ�WLPHV�DW�IDFLOLW\����LQFUHDVHG
IURP�DQ�DYHUDJH�RI����VHFRQGV�IRU�WKH�EDVHOLQH�WR�DQ�DYHUDJH�RI�����VHFRQGV�IRU�%ODQNHW�:DVK����
7KH�SUHVV�RSHUDWRU�DW�IDFLOLW\����FLWHV�WZR�SULPDU\�UHDVRQV�IRU�WKH�KLJKHU�FOHDQLQJ�WLPHV�����%ODQNHW
:DVK���� OHIW�DQ�RLO\� UHVLGXH�RQ� WKH�EODQNHW�UHTXLULQJ�DQ�DGGLWLRQDO�FOHDQLQJ�VWHS��DQG���� WKH
SURGXFWªV�WKLFN�FRQVLVWHQF\�UHVXOWHG�LQ�DGGLWLRQDO�GHOD\V�DV�WKH�SUHVV�RSHUDWRU�ZDLWHG�IRU�WKH�ZDVK
WR�VRDN�LQWR�WKH�VKRS�WRZHO���$IWHU�WKUHH�WULDOV��WKH�SUHVV�RSHUDWRU�DW�IDFLOLW\����EHJDQ�WR�H[SHULHQFH
QDXVHD�DQG�GL]]LQHVV�DQG�GLVFRQWLQXHG�XVH�RI�WKH�SURGXFW���)RU�WKLV�UHDVRQ�WKH�FRQWULEXWLRQ�RI
ODERU�WR�WKH�SURGXFW�FRVW�IRU�)DFLOLW\����LV�EDVHG�RQ�RQO\�RQH�REVHUYDWLRQ�
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6XEVWLWXWH�%ODQNHW�:DVK���

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���&RVWV�SHU�ZDVK�LQFUHDVH�URXJKO\�����SHUFHQW�DW
IDFLOLW\���DQG����SHUFHQW�DW�IDFLOLW\����ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH���3UHVV�RSHUDWRUV�DW�ERWK�WHVW
IDFLOLWLHV�FRPPHQW�WKDW�WKH�DOWHUQDWLYH�SURGXFW�OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW���([WUD�ZLSLQJ
ZDV�UHTXLUHG�WR�FOHDU�WKH�EODQNHW�DV�UHIOHFWHG�LQ�WKH�SHUIRUPDQFH�GDWD�����ZKHQ�FRPSDUHG�WR�WKH
EDVHOLQH��DYHUDJH�FOHDQLQJ�WLPHV�LQFUHDVHG�URXJKO\�����SHUFHQW�IRU�IDFLOLW\���DQG����SHUFHQW�IRU
IDFLOLW\������3UHVV�RSHUDWRUV�DW�ERWK�IDFLOLWLHV�FRPPHQWHG�WKDW�%ODQNHW�:DVK����FXW�WKH�LQN�ZHOO�
7KH�SUHVV�RSHUDWRU�DW�IDFLOLW\���GLVFRQWLQXHG�XVH�RI�%ODQNHW�:DVK����DIWHU�VL[�ZDVKHV�EHFDXVH�WKH
RLO\�UHVLGXH�EHJDQ�WR�DIIHFW�VXEVHTXHQW�UXQV�

6XEVWLWXWH�%ODQNHW�:DVK���

�3HUIRUPDQFH�GDWD� LQGLFDWH�PL[HG� UHVXOWV� IRU�%ODQNHW�:DVK����� �7RWDO� FRVWV�SHU�ZDVK
LQFUHDVHG����SHUFHQW�IRU�IDFLOLW\�����EXW�LQFUHDVHG�RQO\���SHUFHQW�IRU�IDFLOLW\������'HVSLWH�D���
SHUFHQW�GHFUHDVH�LQ�WKH�DYHUDJH�TXDQWLW\�XVHG��FRVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[
SULFH��LQFUHDVHG����SHUFHQW�IRU�IDFLOLW\������%ODQNHW�:DVK����LV�SULFHG�DW��������JDOORQ�FRPSDUHG
WR�D�SULFH�RI�������JDOORQ�IRU�WKH�EDVHOLQH�SURGXFW���7KH�SUHVV�RSHUDWRU�DW�IDFLOLW\����FRPPHQWHG
WKDW�%ODQNHW�:DVK����FXWV�WKH�LQN�DV�ZHOO�DV�WKH�EDVHOLQH��EXW�LWV�WKLFN�FRQVLVWHQF\�UHVXOWHG�LQ
GHOD\V�GXULQJ�ZDVK�DSSOLFDWLRQ�DQG�GU\LQJ���$YHUDJH�FOHDQLQJ�WLPH�LQFUHDVHG����SHUFHQW�DW�IDFLOLW\
���FRPSDUHG�WR�WKH�EDVHOLQH���7KH�SUHVV�RSHUDWRU�DW�IDFLOLW\����FRPPHQWHG�WKDW�%ODQNHW�:DVK���
FXW�WKH�LQN�ZHOO�DQG�SHUIRUPHG�EHWWHU�WKDQ�WKH�EDVHOLQH�ZDVK�

6XEVWLWXWH�%ODQNHW�:DVK���

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���&RVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\����SHUFHQW�DW
IDFLOLW\����DQG�����SHUFHQW�DW�IDFLOLW\�����ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH���3UHVV�RSHUDWRUV�DW�ERWK
IDFLOLWLHV�FRPPHQWHG�WKDW�%ODQNHW�:DVK����FXW�WKH�LQN�ZHOO��KRZHYHU��LW�OHIW�DQ�RLO\�UHVLGXH�RQ�WKH
EODQNHW�DQG�GLG�QRW�UHDGLO\�DEVRUE�LQWR�WKH�SUHVV�ZLSH���:KHQ�FRPSDUHG�WR�WKH�EDVHOLQH��DYHUDJH
FOHDQLQJ�WLPHV�LQFUHDVHG����SHUFHQW�DQG�����SHUFHQW�IRU�IDFLOLWLHV����DQG�����UHVSHFWLYHO\���'HVSLWH
WKH�IDFW�WKDW� IDFLOLW\����XVHG�D�VPDOOHU�DYHUDJH�TXDQWLW\�RI�%ODQNHW�:DVK����FRPSDUHG�WR�WKH
EDVHOLQH��WKH�FRVWV�DVVRFLDWHG�ZLWK�EODQNHW�ZDVK�XVH��L�H���YROXPH�[�SULFH��LQFUHDVHG�GXH�WR�D�PXFK
KLJKHU� SULFH� SHU� JDOORQ�� � 7KH� PDQXIDFWXUHUV� SULFH� IRU� SURGXFW� ��� LV� �������JDOORQ� YHUVXV
������JDOORQ�IRU�WKH�EDVHOLQH�SURGXFW���&RVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH�
LQFUHDVHG�URXJKO\�����SHUFHQW�DQG�����SHUFHQW�IRU�IDFLOLWLHV����DQG�����UHVSHFWLYHO\�

6XEVWLWXWH�%ODQNHW�:DVK���

3HUIRUPDQFH� GDWD� LQGLFDWH�PL[HG� UHVXOWV� IRU� %ODQNHW�:DVK� ���� � 7RWDO� FRVWV� SHU� ZDVK
LQFUHDVHG�URXJKO\����SHUFHQW�IRU�IDFLOLW\����EXW�GHFUHDVHG���SHUFHQW�DW�IDFLOLW\������3UHVV�RSHUDWRUV
DW�ERWK�IDFLOLWLHV�UDWHG�WKH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����DV�JRRG�RQ�WKH�JRRG�IDLU�SRRU�VFDOH�IRU
HYHU\�RQH�RI�LWV�WULDOV���'HVSLWH�WKH�IDFW�WKDW�%ODQNHW�:DVK����LV�SULFHG�KLJKHU�WKDQ�WKH�EDVHOLQH
ZDVK��GLIIHUHQFHV�LQ�FRVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��GLG�QRW�FRQWULEXWH�WR
WKH� KLJKHU� RYHUDOO� FRVW� SHU� ZDVK� DW� IDFLOLW\� ��� � %ODQNHW�:DVK� ��� LV� SULFHG� DW� �������JDOORQ
FRPSDUHG�WR�D�SULFH�RI�������JDOORQ�IRU�WKH�EDVHOLQH���3HUIRUPDQFH�GDWD�LQGLFDWH�WKDW�WKH�DYHUDJH
TXDQWLW\�RI�EODQNHW�ZDVK�XVHG�DW�ERWK�IDFLOLWLHV�GHFUHDVHG�E\�URXJKO\����SHUFHQW�FRPSDUHG�WR�WKH
EDVHOLQH���7KH�VDYLQJV�H[SHULHQFHG�E\�IDFLOLW\����UHVXOW�IURP�D����SHUFHQW�GHFUHDVH�LQ�FOHDQLQJ�WLPH
FRPSDUHG�WR�WKH�EDVHOLQH�
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6XEVWLWXWH�%ODQNHW�:DVK���

8VLQJ�%ODQNHW�:DVK����UDWKHU�WKDQ�WKH�EDVHOLQH��FRVWV�SHU�SUHVV�LQFUHDVHG�URXJKO\���
SHUFHQW�DW�ERWK�IDFLOLWLHV���DQG�����%ODQNHW�:DVK����LV�SULFHG�WKUHH�WLPHV�KLJKHU�WKDQ�WKH�EDVHOLQH�
FRQWULEXWLQJ�VLJQLILFDQWO\�WR�WKH�KLJKHU�RYHUDOO�FRVWV�DVVRFLDWHG�ZLWK�LWV�XVH���&RVWV�DVVRFLDWHG�ZLWK
SURGXFW�XVH� �L�H��� YROXPH�[�SULFH�� LQFUHDVH�����SHUFHQW� DQG�����SHUFHQW� DW� IDFLOLWLHV��� DQG��
UHVSHFWLYHO\� GXH� SULPDULO\� WR� WKH� SURGXFWV� KLJKHU� SULFH�� � %ODQNHW� :DVK� ��� LV� SULFHG� DW
�������JDOORQ�FRPSDUHG�WR�D�SULFH�RI�������JDOORQ�IRU�WKH�EDVHOLQH���,Q�DGGLWLRQ��DYHUDJH�FOHDQLQJ
WLPHV�DUH�KLJKHU�IRU�%ODQNHW�:DVK����FRPSDUHG�WR�WKH�EDVHOLQH�IRU�ERWK�IDFLOLWLHV��&OHDQLQJ�WLPHV
LQFUHDVHG����SHUFHQW�IRU�IDFLOLW\���DQG����SHUFHQW�IRU�IDFLOLW\���

6XEVWLWXWH�%ODQNHW�:DVK���

��7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ� %ODQNHW�:DVK� ��� LQVWHDG� RI� WKH� EDVHOLQH�� � &RPSDUHG� WR� WKH� EDVHOLQH�� FRVWV� SHU� ZDVK
LQFUHDVHG�URXJKO\����SHUFHQW�DW�IDFLOLW\����DQG����SHUFHQW�DW�IDFLOLW\������,QFUHDVHG�FOHDQLQJ�WLPH
ZDV� WKH�SULPDU\�FRQWULEXWRU� WR� WKH�KLJKHU�FRVW�SHU�ZDVK� IRU�ERWK� IDFLOLWLHV�� �$FFRUGLQJ� WR� WKH
SHUIRUPDQFH�GDWD��FOHDQLQJ�WLPHV�DW�IDFLOLW\����LQFUHDVHG�IURP�DQ�DYHUDJH�RI����VHFRQGV�IRU�WKH
EDVHOLQH�WR�DQ�DYHUDJH�RI����VHFRQGV�IRU�%ODQNHW�:DVK�����KRZHYHU��WKLV�DOWHUQDWLYH�ZDV�RQO\�WHVWHG
XQGHU�KHDY\�LQN�FRYHUDJH�FRQGLWLRQV�DQG�WKH�EDVHOLQH�ZDVK�ZDV�REVHUYHG�XQGHU�OLJKW�DQG�PHGLXP
FRYHUDJH� FRQGLWLRQV�� � 7KH� SUHVV� RSHUDWRU� DW� IDFLOLW\� ��� FRPPHQWHG� WKDW� %ODQNHW� :DVK� ��
HYDSRUDWHG�VORZO\��FOHDQLQJ�WLPHV�IRU�WKH�DOWHUQDWLYH�LQFUHDVHG�E\�URXJKO\����SHUFHQW��FRPSDUHG
WR�WKH�EDVHOLQH��3UHVV�RSHUDWRUV�DW�ERWK�IDFLOLWLHV�FRPPHQWHG�WKDW�%ODQNHW�:DVK����FXW�WKH�LQN
ZHOO�

6XEVWLWXWH�%ODQNHW�:DVK���

��7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ� %ODQNHW�:DVK� ��� LQVWHDG� RI� WKH� EDVHOLQH�� � &RPSDUHG� WR� WKH� EDVHOLQH�� FRVWV� SHU� ZDVK
LQFUHDVHG�URXJKO\�����SHUFHQW�DW�IDFLOLW\���DQG���SHUFHQW�DW�IDFLOLW\�����7KH�SUHVV�RSHUDWRU�DW�IDFLOLW\
��REVHUYHG�WKDW�GU\LQJ�WLPHV�IRU�%ODQNHW�:DVK����ZHUH�JUHDWHU�WKDQ�WKH�EDVHOLQH��FOHDQLQJ�WLPHV
DYHUDJHG�����VHFRQGV�IRU�%ODQNHW�:DVK�����FRPSDUHG�WR����VHFRQGV�IRU�WKH�EDVHOLQH�SURGXFW���7KH
SUHVV�RSHUDWRU�DW�IDFLOLW\���H[SHULHQFHG�D�GHFUHDVH�LQ�FOHDQLQJ�WLPH��EXW�DQ�LQFUHDVH�LQ�WKH�TXDQWLW\
RI�EODQNHW�ZDVK�XVHG��$FFRUGLQJ�WR�WKH�SHUIRUPDQFH�GDWD��FOHDQLQJ�WLPHV�DW�IDFLOLW\���GHFUHDVHG�E\
�� SHUFHQW� FRPSDUHG� WR� WKH� EDVHOLQH�� � 7KH� DYHUDJH� TXDQWLW\� RI� EODQNHW� ZDVK� XVHG�� KRZHYHU�
LQFUHDVHV� URXJKO\����SHUFHQW�� RII�VHWWLQJ� WKH� JDLQV� LQ� ODERU� VDYLQJV�� � 3UHVV� RSHUDWRUV� DW� ERWK
IDFLOLWLHV�LQGLFDWHG�WKDW�%ODQNHW�:DVK����FXW�WKH�LQN�ZHOO�

6XEVWLWXWH�%ODQNHW�:DVK���

3HUIRUPDQFH�GDWD�LQGLFDWH�PL[HG�UHVXOWV�LQ�WKH�SHUIRUPDQFH�RI�%ODQNHW�:DVK������7RWDO
FRVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\�����SHUFHQW�DW�IDFLOLW\����EXW�GHFUHDVHG����SHUFHQW�DW�IDFLOLW\���
0DWHULDO�FRVWV��L�H���SUHVV�ZLSHV��FRQWULEXWHG�VLJQLILFDQWO\�WR�WKH�KLJKHU�FRVWV�SHU�ZDVK�REVHUYHG
DW�IDFLOLW\�����&RVWV�DVVRFLDWHG�ZLWK�PDWHULDO�XVH�LQFUHDVHG�URXJKO\�����SHUFHQW�FRPSDUHG�WR�WKH
EDVHOLQH���$IWHU�HLJKW�EODQNHW�FOHDQLQJV��IDFLOLW\���GLVFRQWLQXHG�XVH�RI�%ODQNHW�:DVK����EHFDXVH
DQ�RLO\�UHVLGXH�UHPDLQHG�RQ�WKH�EODQNHW�DIIHFWLQJ�VXEVHTXHQW�SULQW�TXDOLW\���)DFLOLW\���UHSRUWHG
ORZHU� FOHDQLQJ� WLPHV� DQG� UHGXFHG� EODQNHW� ZDVK� XVH� IRU� %ODQNHW�:DVK� ���� FRPSDUHG� WR� WKH
EDVHOLQH��3HUIRUPDQFH�UHVXOWV�LQGLFDWH�D����SHUFHQW�GHFUHDVH�LQ�FOHDQLQJ�WLPH�DQG�D����SHUFHQW
GHFUHDVH�LQ�WKH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG�IRU�IDFLOLW\���

6XEVWLWXWH�%ODQNHW�:DVK���

��7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK���� LQVWHDG�RI� WKH�EDVHOLQH��DYHUDJH�FRVWV�SHU�ZDVK� LQFUHDVHG�URXJKO\���
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SHUFHQW�DQG����SHUFHQW�DW�IDFLOLWLHV���DQG�����UHVSHFWLYHO\���3HUIRUPDQFH�GDWD�LQGLFDWH�WKDW�FRVWV
DVVRFLDWHG�ZLWK�SURGXFW�XVH� �L�H���YROXPH�[�SULFH��DW� IDFLOLW\��� LQFUHDVHG�URXJKO\�����SHUFHQW�
KRZHYHU��WKH�SUHVV�RSHUDWRU�DW�IDFLOLW\���UDWHG�WKH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����DV�JRRG�RQ�WKH
JRRG�IDLU�SRRU�VFDOH���7KLV�LQFUHDVH�LV�FRPSOHWHO\�DWWULEXWDEOH�WR�WKH�DOWHUQDWLYH�SURGXFWªV�KLJKHU
SULFH�� �%ODQNHW�:DVK���� LV�SULFHG�DW�����JDOORQ� FRPSDUHG� WR�D�SULFH� RI�������JDOORQ� IRU� WKH
EDVHOLQH���7KH�SUHVV�RSHUDWRU�DW�IDFLOLW\����FRPPHQWHG�WKDW�%ODQNHW�:DVK����OHDYHV�D�OLJKW�UHVLGXH
RQ�WKH�EODQNHW�DQG�GRHV�QRW�UHDGLO\�VRDN�LQWR�WKH�SUHVV�ZLSH���$W�IDFLOLW\�����LQFUHDVHG�FOHDQLQJ
WLPH�LV�WKH�VLQJOH�ODUJHVW�FRQWULEXWRU�WR�WKH�KLJKHU�DYHUDJH�FRVW�SHU�ZDVK�RI�%ODQNHW�:DVK����
FOHDQLQJ�WLPHV�DYHUDJHG����VHFRQGV�IRU�%ODQNHW�:DVK�����FRPSDUHG�WR����VHFRQGV�IRU�WKH�EDVHOLQH
SURGXFW�

6XEVWLWXWH�%ODQNHW�:DVK���

3HUIRUPDQFH�GDWD�LQGLFDWH�D�UHGXFHG�ILQDQFLDO�FRVW�ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG
RI�WKH�EDVHOLQH���$YHUDJH�FRVWV�SHU�ZDVK�GHFUHDVHG�URXJKO\����SHUFHQW�DQG���SHUFHQW�DW�IDFLOLWLHV
��DQG����UHVSHFWLYHO\���2YHUDOO�FRVWV�SHU�ZDVK�GHFUHDVHG�GXH�WR�UHGXFHG�FOHDQLQJ�WLPH�DQG�PDWHULDO
XVH��L�H���SUHVV�ZLSHV����&RPSDUHG�WR�WKH�EDVHOLQH��FOHDQLQJ�WLPHV�GHFUHDVHG�URXJKO\����SHUFHQW�DW
ERWK�IDFLOLWLHV���DQG�����$IWHU�VHYHUDO�GD\V�RI�XVDJH��KRZHYHU��IDFLOLW\���GLVFRQWLQXHG�XVH�RI�%ODQNHW
:DVK����EHFDXVH�LW�FDXVHG�XQFRDWHG�SDSHU�WR�VWLFN�WR�WKH�EODQNHWV�

6XEVWLWXWH�%ODQNHW�:DVK���

3HUIRUPDQFH�GDWD�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG
RI�WKH�EDVHOLQH���$YHUDJH�FRVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\�����SHUFHQW�DW�IDFLOLW\���DQG����SHUFHQW
DW�IDFLOLW\�����&RVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��FRQWULEXWHG�VLJQLILFDQWO\�WR
WKH�KLJKHU�RYHUDOO�FRVWV�RI�XVLQJ�%ODQNHW�:DVK������6SHFLILFDOO\��FRPSDUHG�WR�WKH�EDVHOLQH��FRVWV
DVVRFLDWHG�ZLWK�EODQNHW�ZDVK�XVH�LQFUHDVHG�����SHUFHQW�DW�IDFLOLW\���DQG�URXJKO\�����SHUFHQW�DW
IDFLOLW\� �� GXH� SULPDULO\� WR� %ODQNHW� :DVK� ��
V� KLJK� SULFH�� � %ODQNHW� :DVK� ��� LV� SULFHG� DW
�������JDOORQ� FRPSDUHG� WR� ������JDOORQ� IRU� WKH� EDVHOLQH�� � 3UHVV� RSHUDWRUV� DW� ERWK� IDFLOLWLHV
FRPPHQWHG�WKDW�%ODQNHW�:DVK����OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW�ZLWK�VXEVHTXHQW�DIIHFWV�RQ
SULQW�TXDOLW\���)DFLOLW\���GLVFRQWLQXHG�XVH�RI�WKH�DOWHUQDWLYH�DIWHU�������GD\V�RI�XVH�DQG�IDFLOLW\��
GLVFRQWLQXHG�XVH�RI�WKH�SURGXFW�DIWHU�VL[�WULDOV�

6XEVWLWXWH�%ODQNHW�:DVK���

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���&RVWV�DW�IDFLOLWLHV���DQG���LQFUHDVHG�URXJKO\���
SHUFHQW� DQG� ��� SHUFHQW� UHVSHFWLYHO\� ZKHQ� XVLQJ� %ODQNHW� :DVK� ��� LQVWHDG� RI� WKH� EDVHOLQH�
2SHUDWRUV�DW�ERWK�IDFLOLWLHV�FRPPHQWHG�WKDW�WKH�DOWHUQDWLYH�OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW�
DOWKRXJK�QR� HIIHFW�ZDV�QRWLFHG� RQ�SULQW� TXDOLW\�� � 3HUIRUPDQFH� UHVXOWV� LQGLFDWHG� URXJKO\� D���
SHUFHQW�LQFUHDVH�LQ�FOHDQLQJ�WLPH�DW�ERWK�IDFLOLWLHV���DQG�����'HVSLWH�D����SHUFHQW�GHFUHDVH�LQ�WKH
DYHUDJH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG��WKH�FRVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH�
GLG�QRW�YDU\�EHWZHHQ�%ODQNHW�:DVK����DQG�WKH�EDVHOLQH���7KH�PDQXIDFWXUHUªV�SULFH�IRU�SURGXFW���
LV��������JDOORQ�FRPSDUHG�WR�������JDOORQ�IRU�WKH�EDVHOLQH�SURGXFW�

6XEVWLWXWH�%ODQNHW�:DVK���

3HUIRUPDQFH�GDWD�LQGLFDWH�PL[HG�UHVXOWV�LQ�WKH�SHUIRUPDQFH�RI�%ODQNHW�:DVK������&RPSDUHG
WR�WKH�EDVHOLQH��DYHUDJH�FRVWV�LQFUHDVHG�URXJKO\����SHUFHQW�DW�IDFLOLW\���EXW�GHFUHDVHG���SHUFHQW
DW�IDFLOLW\������7KH�KLJKHU�FRVW�H[SHULHQFHG�E\�IDFLOLW\���LV�DWWULEXWDEOH�WR�%ODQNHW�:DVK���
V�KLJKHU
SULFH�DV�ZHOO�DV�DQ�LQFUHDVH�LQ�WKH�DYHUDJH�QXPEHU�RI�SUHVV�ZLSHV�XVHG���7KH�DYHUDJH�TXDQWLW\�RI
EODQNHW�ZDVK�XVHG�E\�IDFLOLW\���LV�����RXQFHV�IRU�ERWK�WKH�DOWHUQDWLYH�DV�ZHOO�DV�WKH�EDVHOLQH�
KRZHYHU��FRVWV�DVVRFLDWHG�ZLWK�EODQNHW�ZDVK�XVH��L�H���YROXPH�[�SULFH��LQFUHDVHG�URXJKO\����SHUFHQW
GXH� WR� %ODQNHW� :DVK� ��
V� KLJKHU� SULFH�� � 7KH� UHGXFHG� FRVWV� H[SHULHQFHG� E\� IDFLOLW\� ��� DUH
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DWWULEXWDEOH�WR�D�UHGXFWLRQ�LQ�WKH�DYHUDJH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG���&RVWV�DVVRFLDWHG�ZLWK
SURGXFW� XVH� GHFUHDVHG� URXJKO\� ��� SHUFHQW� IRU� IDFLOLW\� ���� � 3UHVV� RSHUDWRUV� DW� ERWK� IDFLOLWLHV
FRPPHQWHG�WKDW�%ODQNHW�:DVK����FXW�WKH�LQN�ZHOO�
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Summary of Cost Analysis for Blanket Wash 1

Facility 3 Facility 6

Facility Characteristics

Press size 18" x 25" 18" x 25"

Average ink coverage Medium-Heavy Medium

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 3 Facility 6

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

30
(n=1)

37.5
(n=4)

+7.5 +25 30
(n=1)

51
(n=4)

+21 +70

Cost ($) 0.28 0.35 +0.07 +25 0.28 0.47 +0.19 +70

Blanket Wash
Use2

Average Quantity (oz.) 1.00
(n=1)

1.04
(n=14)

+0.04 +4 1.5
(n=1)

1.14
(n=8)

-0.36 -24

Post Dilution Cost ($) 0.05 0.16 +0.11 +220 0.07 0.18 +0.11 +157

Materials and
Equipment2

# wipes 2.0
(n=1)

1.6
(n=14)

-0.4 -20 1.0
(n=1)

2.0
(n=8)

+1.0 +100

Cost ($) 0.22 0.18 -0.04 -18 0.11 0.22 +0.11 +100

Totals

Total cost/wash ($) 0.55 0.69 +0.14 +25 0.46 0.87 +0.41 +89

Total cost/press  ($)3 2.20 2.76 +0.56 +25 1.84 3.48 +1.64 +89

Total cost/press/ shift/year  ($)4 5,500 6,900 +1,400 +25 4,600 8,700 +4,100 +89

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 6

Facility 11 Facility 15 

Facility Characteristics

Press size 19" x 26" 19" x 25"

Average ink coverage Medium-Heavy Medium

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 11 Facility 15 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

61
(n=4)

68
(n=8)

+7 +11 35
(n=2)

59
(n=4)

+24 +69

Cost ($) 0.56 0.63 +0.07 +11 0.32 0.54 +0.22 +69

Blanket Wash
Use2

Average Quantity (oz.) 0.73
(n=4)

0.88
(n=19)

+0.15 +21 1.5
(n=2)

1.1
(n=27)

-0.4 -27

Post Dilution Cost ($) 0.03 0.08 +0.05 +167 0.07 0.11 +0.04 +57

Materials and
Equipment2

# wipes 1.0
(n=4)

1.0
(n=19)

0 0 1.0
(n=2)

1.1
(n=27)

+0.1 +10

Cost ($) 0.11 0.11 0 0 0.11 0.12 +0.01 +9

Totals

Total cost/wash ($) 0.70 0.82 +0.12 +17 0.50 0.77 +0.27 +54

Total cost/press  ($)3 2.80 3.28 +0.48 +17 2.00 3.08 +1.08 +54

Total cost/press/shift/year  ($)4 7,000 8,200 +1,200 +17 5,000 7,700 +2,700 +54

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 9 

Facility 10 Facility 15 

Facility Characteristics

Press size 19" x 28" 19" x 25"

Average ink coverage Medium Medium-Heavy

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 10 Facility 15 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

60
(n=1)

165
(n=4)

+105 +175 35
(n=2)

80
(n=3)

+45 +129

Cost ($) 0.55 1.52 +0.97 +175 0.32 0.74 +0.42 +129

Blanket Wash
Use2

Average Quantity (oz.) 3.0
(n=1)

3.1
(n=4)

+0.1 +3 1.5
(n=2)

0.86
(n=24)

-0.64 -43

Post Dilution Cost ($) 0.14 0.25 +0.11 +79 0.07 0.07 0 0

Materials and
Equipment2

# wipes 2.0
(n=1)

2.8
(n=4)

+0.8 +40 1.0
(n=2)

1.0
(n=23)

0 0

Cost ($) 0.22 0.31 +0.09 +41 0.11 0.11 0 0

Totals

Total cost/wash ($) 0.91 2.08 +1.17 +129 0.50 0.92 +0.42 +84

Total cost/press  ($)3 3.64 8.32 +4.68 +129 2.00 3.68 +1.68 +84

Total cost/press/shift/year  ($)4 9,100 20,800 +11,700 +129 5,000 9,200 +4,200 +84

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 10 

Facility 3 Facility 4 

Facility Characteristics

Press size 18" x 25" 40" x 34"

Average ink coverage Medium Medium

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 3 Facility 4 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative 
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

30
(n=1)

30
(n=4)

0 0 53
(n=2)

203
(n=4)

+150 +282

Cost ($) 0.28 0.28 0 0 0.49 1.87 +1.38 +282

Blanket Wash
Use2

Average Quantity (oz.) 1.0
(n=1)

1.0
(n=4)

0 0 3.0
(n=2)

3.0
(n=4)

0 0

Post Dilution Cost ($) 0.05 0.07 +0.02 +40 0.14 0.22 +0.08 +57

Materials and
Equipment2

# wipes 2.0
(n=1)

2.0
(n=4)

0 0 2.0
(n=2)

1.0
(n=1)

-1 -50

Cost ($) 0.22 0.22 0 0 0.22 0.11 -0.11 -50

Totals

Total cost/wash ($) 0.55 0.57 +0.02 +4 0.85 2.20 +1.35 +159

Total cost/press  ($)3 2.20 2.28 +0.08 +4 3.40 8.80 +5.40 +159

Total cost/press/shift/year  ($)4 5,500 5,700 +200 +4 8,500 22,000 +13,500 +159

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 11 

Facility 1 Facility 2 

Facility Characteristics

Press size 40" x 28" 13" x 18"

Average ink coverage Medium Medium-Heavy

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 1 Facility 2 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

40
(n=2)

76
(n=7)

+36 +89 40
(n=3)

30
(n=2)

-10 -25

Cost ($) 0.37 0.70 +0.33 +89 0.37 0.28 -0.09 -25

Blanket Wash
Use2

Average Quantity (oz.) 2.50
(n=2)

2.61
(n=33)

+0.11 +4 1.17
(n=3)

1.44
(n=33)

+0.27 +23

Post Dilution Cost ($) 0.11 0.25 +0.14 +127 0.05 0.14 +0.09 +180

Materials and
Equipment2

# wipes 1.0
(n=2)

3.1
(n=33)

+2.1 +210 1.0
(n=3)

2.4
(n=33)

+1.4 +140

Cost ($) 0.11 0.34 +0.23 +209 0.11 0.26 +0.15 +136

Totals

Total cost/wash ($) 0.59 1.29 +0.70 +119 0.53 0.68 +0.15 +28

Total cost/press  ($)3 2.36 5.16 +2.80 +119 2.12 2.72 +0.60 +28

Total cost/press/shift/year  ($)4 5,900 12,900 +7,000 +119 5,300 6,800 +1,500 +28

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 12 

Facility 12 Facility 13 

Facility Characteristics

Press size 28" x 40" 20" x 26"

Average ink coverage Medium Medium

Dilution ratio (water:wash) 1:1 1:1

Cost Element per Blanket Wash

Facility 12 Facility 13 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

44
(n=6)

48
(n=5)

+4 +9 60
(n=3)

62.5
(n=4)

+2.5 +4

Cost ($) 0.41 0.44 +0.03 +9 0.55 0.58 +0.03 +4

Blanket Wash
Use2

Average Quantity (oz.) 4.42
(n=6)

2.54
(n=28)

-1.88 -43 2.33
(n=3)

0.86
(n=23)

-1.47 -63

Post Dilution Cost ($) 0.20 0.32 +0.12 +60 0.11 0.11 0 0

Materials and
Equipment2

# wipes 1.8
(n=6)

2.1
(n=27)

+0.3 +17 1.3
(n=3)

1.3
(n=23)

0 0

Cost ($) 0.20 0.23 +0.03 +15 0.14 0.14 0 0

Totals

Total cost/wash ($) 0.81 0.99 +0.18 +22 0.80 0.83 +0.03 +4

Total cost/press  ($)3 3.24 3.96 +0.72 +22 3.20 3.32 +0.12 +4

Total cost/press/shift/year  ($)4 8,100 9,900 +1,800 +22 8,000 8,300 +300 +4

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 14

Facility 6 Facility 16 

Facility Characteristics

Press size 18" x 25" 20" x 26"

Average ink coverage Medium Medium-Heavy

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 6 Facility 16 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

30
(n=1)

90
(n=3)

+60 +200 50
(n=2)

42
(n=6)

-8 -16

Cost ($) 0.28 0.83 +0.55 +200 0.46 0.39 -0.07 -16

Blanket Wash
Use2

Average Quantity (oz.) 1.50
(n=1)

1.25
(n=18)

-0.25 -17 2
(n=2)

2.8
(n=40)

+0.8 +40

Post Dilution Cost ($) 0.07 0.09 +0.02 +29 0.09 0.21 +0.12 +133

Materials and
Equipment2

# wipes 1.0
(n=1)

1.3
(n=18)

+0.3 +30 1.0
(n=2)

2.0
(n=40)

+1.0 +100

Cost ($) 0.11 0.15 +0.04 +36 0.11 0.22 +0.11 +100

Totals

Total cost/wash  ($) 0.46 1.07 +0.61 +133 0.66 0.82 +0.16 +24

Total cost/press  ($)3 1.84 4.28 +2.44 +133 2.64 3.28 +0.64 +24

Total cost/press/shift/year  ($)4 4,600 10,700 +6,100 +133 6,600 8,200 +1,600 +24

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 19 

Facility 18 Facility 19 

Facility Characteristics

Press size 19" x 26" 19" x 26"

Average ink coverage Medium-Heavy Heavy

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 18 Facility 19 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

48
(n=6)

118
(n=5)

+70 +146 41
(n=5)

66
(n=8)

+25 +61

Cost ($) 0.44 1.09 +0.65 +146 0.38 0.61 +0.23 +61

Blanket Wash
Use2

Average Quantity (oz.) 1.5
(n=6)

3.0
(n=10)

+1.5 +100 0.9
(n=5)

1.7
(n=16)

+0.8 +89

Post Dilution Cost ($) 0.07 0.28 +0.21 +300 0.04 0.16 +0.12 +300

Materials and
Equipment2

# wipes 1.0
(n=6)

2.6
(n=10)

+1.6 +160 1.0
(n=5)

1.1
(n=16)

+0.1 +10

Cost ($) 0.11 0.29 +0.18 +164 0.11 0.12 +0.01 +9

Totals

Total cost/wash ($) 0.62 1.66 +1.04 +168 0.53 0.89 +0.36 +68

Total cost/press  ($)3 2.48 6.64 +4.16 +168 2.12 3.56 +1.44 +68

Total cost/press/shift/year  ($)4 6,200 16,600 +10,400 +168 5,300 8,900 +3,600 +68

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 20 

Facility 11 Facility 12 

Facility Characteristics

Press size 19" x 26" 28" x 40"

Average ink coverage Medium-Heavy Medium

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 11 Facility 12 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

61
(n=4)

96
(n=7)

+35 +57 44
(n=6)

120
(n=1)

+76 +173

Cost ($) 0.56 0.88 +0.32 +57 0.41 1.11 +0.70 +173

Blanket Wash
Use2

Average Quantity (oz.) 0.7
(n=4)

1.3
(n=24)

+0.6 +86 4.4
(n=6)

3.0
(n=1)

-1.4 -32

Post Dilution Cost ($) 0.03 0.11 +0.08 +267 0.20 0.25 +0.05 +25

Materials and
Equipment2

# wipes 1.0
(n=4)

1.3
(n=24)

+0.3 +30 1.8
(n=6)

2.0
(n=1)

+0.2 +11

Cost ($) 0.11 0.14 +0.03 +27 0.20 0.22 +0.02 +10

Totals

Total cost/wash ($) 0.70 1.13 +0.43 +61 0.81 1.58 +0.77 +95

Total cost/press  ($)3 2.80 4.52 +1.72 +61 3.24 6.32 +3.08 +95

Total cost/press/shift/year  ($)4 7,000 11,300 +4,300 +61 8,100 15,800 +7,700 +95

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 21 

Facility 6 Facility 17 

Facility Characteristics

Press size 18" x 25" 19" x 26"

Average ink coverage Medium Medium-Heavy

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 6 Facility 17 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

30
(n=1)

62
(n=5)

+32 +107 25
(n=5)

38
(n=9)

+13 +52

Cost ($) 0.28 0.57 +0.29 +107 0.23 0.35 +0.12 +52

Blanket Wash
Use2

Average Quantity (oz.) 1.5
(n=1)

2.0
(n=6)

+0.5 +33 1.5
(n=5)

1.4
(n=34)

-0.1 -7

Post Dilution Cost ($) 0.07 0.16 +0.09 +129 0.07 0.11 +0.04 +57

Materials and
Equipment2

# wipes 1.0
(n=1)

2.5
(n=6)

+1.5 +150 1.0
(n=5)

1.1
(n=34)

+0.1 +10

Cost ($) 0.11 0.28 +0.17 +155 0.11 0.12 +0.01 +9

Totals

Total cost/wash ($) 0.46 1.01 +0.55 +120 0.41 0.58 +0.17 +41

Total cost/press  ($)3 1.84 4.04 +2.20 +120 1.64 2.32 +0.68 +41

Total cost/press/shift/year  ($)4 4,600 10,100 +5,500 +120 4,100 5,800 +1,700 +41

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.



C
H

A
P

T
E

R
 4:  C

O
M

P
E

T
IT

IV
E

N
E

S
S

4-110

Summary of Cost Analysis for Blanket Wash 22 

Facility 12 Facility 13 

Facility Characteristics

Press size 28" x 40" 20" x 26"

Average ink coverage Medium-Heavy Medium

Dilution ratio (water:wash) 1:4 1:4

Cost Element per Blanket Wash

Facility 12 Facility 13 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

44
(n=6)

28
(n=4)

-16 -36 60
(n=3)

100
(n=3)

+40 +67

Cost ($) 0.41 0.26 -0.15 -36 0.55 0.92 +0.37 +67

Blanket Wash
Use2

Average Quantity (oz.) 4.4
(n=6)

2.9
(n=13)

-1.5 -34 2.3
(n=3)

2.7
(n=20)

+0.4 +17

Post Dilution Cost ($) 0.20 0.30 +0.10 +50 0.11 0.28 +0.17 +155

Materials and
Equipment2

# wipes 1.8
(n=6)

2.4
(n=12)

+0.6 +33 1.3
(n=3)

2.8
(n=20)

+1.5 +115

Cost ($) 0.20 0.26 +0.06 +30 0.14 0.31 +0.17 +121

Totals

Total cost/wash ($) 0.81 0.82 +0.01 +1 0.80 1.51 +0.71 +89

Total cost/press  ($)3 3.24 3.28 +0.04 +1 3.20 6.04 +2.84 +89

Total cost/press/shift/year  ($)4 8,100 8,200 +100 +1 8,000 15,100 +7,100 +89

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 24 

Facility 16 Facility 17 

Facility Characteristics

Press size 20" x 26" 19" x 26"

Average ink coverage Heavy Medium-Heavy

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 16 Facility 17 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

50
(n=2)

59
(n=7)

+9 +18 25
(n=5)

64
(n=4)

+39 +156

Cost ($) 0.46 0.54 +0.08 +18 0.23 0.59 +0.36 +156

Blanket Wash
Use2

Average Quantity (oz.) 2
(n=2)

2.06
(n=35)

+0.06 +3 1.5
(n=5)

1.3
(n=4)

-0.2 -13

Post Dilution Cost ($) 0.09 0.29 +0.20 +222 0.07 0.18 +0.11 +157

Materials and
Equipment2

# wipes 1
(n=2)

1.3
(n=34)

+0.3 +30 1.0
(n=5)

1.0
(n=3)

0 0

Cost ($) 0.11 0.14 +0.03 +27 0.11 0.11 0 0

Totals

Total cost/wash ($) 0.66 0.97 +0.31 +47 0.41 0.88 +0.47 +115

Total cost/press  ($)3 2.64 3.88 +1.24 +47 1.64 3.52 +1.88 +115

Total cost/press/shift/year  ($)4 6,600 9,700 +3,100 +47 4,100 8,800 +4,700 +115

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 26 

Facility 5 Facility 15 

Facility Characteristics

Press size 12" x 18" 19" x 25"

Average ink coverage Medium Medium-Heavy

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 5 Facility 15 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

30
(n=1)

60
(n=4)

+30 +100 35
(n=2)

30
(n=3)

-5 -14

Cost ($) 0.28 0.55 +0.27 +100 0.32 0.28 -0.04 -14

Blanket Wash
Use2

Average Quantity (oz.) 1.0
(n=1)

0.56
(n=18)

-0.44 -44 1.50
(n=2)

0.85
(n=25)

-0.65 -43

Post Dilution Cost ($) 0.05 0.05 0 0 0.07 0.08 +0.01 +14

Materials and
Equipment2

# wipes 2.0
(n=1)

1.2
(n=18)

-0.8 -40 1.0
(n=2)

1.0
(n=25)

0 0

Cost ($) 0.22 0.13 -0.07 -32 0.11 0.11 0 0

Totals

Total cost/wash ($) 0.55 0.73 +0.18 +33 0.50 0.47 -0.03 -6

Total cost/press  ($)3 2.20 2.92 +0.72 +33 2.00 1.88 -0.12 -6

Total cost/press/shift/year  ($)4 5,500 7,300 +1,800 +33 5,000 4,700 -300 -6

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 29 

Facility 7 Facility 8 

Facility Characteristics

Press size 20" x 26" 20" x 26"

Average ink coverage Medium Medium

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 7 Facility 8 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

45
(n=1)

55
(n=4)

+10 +22 45
(n=4)

74
(n=14)

+29 +64

Cost ($) 0.41 0.51 +0.10 +22 0.41 0.68 +0.27 +64

Blanket Wash
Use2

Average Quantity (oz.) 1.0
(n=1)

1.4
(n=8)

+0.4 +40 0.7
(n=4)

0.7
(n=50)

0 0

Post Dilution Cost ($) 0.05 0.20 +0.15 +300 0.03 0.10 +0.07 +233

Materials and
Equipment2

# wipes 1.0
(n=1)

2.0
(n=5)

+1.0 +100 1.0
(n=4)

1.0
(n=50)

0 0

Cost ($) 0.11 0.22 +0.11 +100 0.11 0.11 0 0

Totals

Total cost/wash ($) 0.57 0.93 +0.36 +63 0.55 0.89 +0.34 +62

Total cost/press  ($)3 2.28 3.72 +1.44 +63 2.20 3.56 +1.36 +62

Total cost/press/shift/year  ($)4 5,700 9,300 +3,600 +63 5,500 8,900 +3,400 +62

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 30 

Facility 18 Facility 19 

Facility Characteristics

Press size 19" x 26" 19" x 26"

Average ink coverage Medium Heavy

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 18 Facility 19 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

48
(n=6)

82
(n=3)

+34 +71 41
(n=5)

52
(n=6)

+11 +26

Cost ($) 0.44 0.76 +0.32 +71 0.38 0.48 +0.10 +26

Blanket Wash
Use2

Average Quantity (oz.) 1.53
(n=6)

2.95
(n=6)

+1.42 +93 0.88
(n=5)

0.74
(n=14)

-0.14 -16

Post Dilution Cost ($) 0.07 0.12 +0.05 +171 0.04 0.03 -0.01 -25

Materials and
Equipment2

# wipes 1.0
(n=6)

1.2
(n=6)

+0.2 +20 1.0
(n=5)

1.0
(n=14)

0 0

Cost ($) 0.11 0.13 0.02 +18 0.11 0.11 0 0

Totals

Total cost/wash ($) 0.62 1.01 +0.39 +63 0.53 0.62 +0.09 +17

Total cost/press  ($)3 2.48 4.04 +1.56 +63 2.12 2.48 +0.36 +17

Total cost/press/shift/year  ($)4 6,200 10,100 +3,900 +63 5,300 6,200 +900 +17

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 31 

Facility 7 Facility 8 

Facility Characteristics

Press size 20" x 26" 20" x 26"

Average ink coverage Medium Light-Medium

Dilution rate (water:wash) 0 0

Cost Element per Blanket Wash

Facility 7 Facility 8 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

45
(n=1)

140
(n=3)

+95 +211 45
(n=4)

43
(n=4)

-2 -4

Cost ($) 0.41 1.29 +0.88 +21 0.41 0.40 -0.01 -4

Blanket Wash
Use2

Average Quantity (oz.) 1.0
(n=1)

1.0
(n=3)

0 0 0.7
(n=4)

1.1
(n=65)

+0.4 +57

Post Dilution Cost ($) 0.05 0.08 +0.03 +60 0.03 0.08 +0.05 +167

Materials and
Equipment2

# wipes 1.0
(n=1)

2.0
(n=2)

+1.0 +100 1.0
(n=4)

1.0
(n=65)

0 0

Cost ($) 0.11 0.22 +0.11 +100 0.11 0.11 0 0

Totals

Total cost/wash ($) 0.57 1.59 +1.02 +179 0.55 0.59 +0.04 +7

Total cost/press  ($)3 2.28 6.36 +4.08 +179 2.20 2.36 +0.16 +7

Total cost/press/shift/year  ($)4 5,700 15,900 +10,200 +179 5,500 5,900 +400 +7

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 32 

Facility 1 Facility 5 

Facility Characteristics

Press size 40" x 28" 12" x 18"

Average ink coverage Medium Medium

Dilution rate (water:wash) 0 0

Cost Element per Blanket Wash

Facility 1 Facility 5 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

40
(n=2)

105
(n=4)

+70 +162 40
(n=3)

34
(n=4)

-6 -15

Cost ($) 0.37 0.97 +0.6 +162 0.37 0.31 -0.06 -15

Blanket Wash
Use2

Average Quantity (oz.) 2.5
(n=2)

2.5
(n=8)

0 0 1.17
(n=3)

0.63
(n=16)

-0.67 -57

Post Dilution Cost ($) 0.11 0.06 -0.05 -45 0.05 0.01 -0.04 -80

Materials and
Equipment2

# wipes 1.0
(n=2)

2.5
(n=8)

+1.5 +150 1.0
(n=3)

1.0
(n=13)

0 0

Cost ($) 0.11 0.28 +0.17 +155 0.11 0.11 0 0

Totals

Total cost/wash ($) 0.59 1.31 +0.72 +122 0.53 0.43 -0.10 -19

Total cost/press  ($)3 2.36 5.24 +2.88 +122 2.12 1.72 -0.40 -19

Total cost/press/shift/year  ($)4 5,900 13,100 +7,200 +122 5,300 4,300 -1,000 -19

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 34

Facility 1 Facility 19 

Facility Characteristics

Press size 40" x 28" 19" x 26"

Average ink coverage Medium Medium

Dilution rate (water:wash) 0 0

Cost Element per Blanket Wash

Facility 1 Facility 19 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor Time spent cleaning
(sec.)2

40
(n=2)

40
(n=4)

0 0 41
(n=5)

67
(n=13)

+26 +63

Cost ($) 0.37 0.37 0 0 0.38 0.62 +0.24 +63

Blanket Wash
Use

Average Quantity (oz.) 2.5
(n=2)

2.5
(n=41)

0 0 0.88
(n=5)

1.23
(n=13)

+0.35 +40

Post Dilution Cost ($) 0.11 0.29 +0.18 +164 0.04 0.14 +0.10 +250

Materials and
Equipment

# wipes 1.0
(n=2)

2.1
(n=41)

+1.1 +110 1.0
(n=5)

1.8
(n=13)

+0.8 +80

Cost ($) 0.11 0.23 +0.12 +109 0.11 0.19 +0.08 +73

Totals

Total cost/wash ($) 0.59 0.89 +0.3 +51 0.53 0.95 +0.42 +79

Total cost/press  ($)3 2.36 3.56 +1.20 +51 2.12 3.80 +1.68 +79

Total cost/press/shift/year  ($)4 5,900 8,900 +3,000 +51 5,300 9,500 +4,200 +79

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 37 

Facility 3 Facility 4 

Facility Characteristics

Press size 18" x 25" 40" x 34"

Average ink coverage Medium-Heavy Medium

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 3 Facility 4 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

30
(n=1)

24
(n=5)

-6 -20 53
(n=2)

42
(n=5)

-11 -21

Cost ($) 0.28 0.22 -0.06 -20 0.49 0.39 -0.10 -21

Blanket Wash
Use2

Average Quantity (oz.) 1.0
(n=1)

1.16
(n=22)

+0.16 +16 3.0
(n=2)

2.14
(n=11)

-0.86 -29

Post Dilution Cost ($) 0.05 0.13 +0.08 +160 0.14 0.25 +0.11 +79

Materials and
Equipment2

# wipes 2.0
(n=1)

1.2
(n=22)

-0.8 -40 2.0
(n=2)

1.4
(n=8)

-0.6 -30

Cost ($) 0.22 0.13 -0.09 -41 0.22 0.15 -0.07 -32

Totals

Total cost/wash ($) 0.55 0.48 -0.07 -13 0.85 0.79 -0.06 -7

Total cost/press  ($)3 2.20 1.92 -0.28 -13 3.40 3.16 -0.24 -7

Total cost/press/shift/year  ($)4 5,500 4,800 -700 -13 8,500 7,900 -600 -7

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 38 

Facility 2 Facility 4 

Facility Characteristics

Press size 13" x 18" 40" x 34"

Average ink coverage Medium Medium

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 2 Facility 4 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

40
(n=3)

65
(n=6)

+25 +62 53
(n=2)

45
(n=4)

-8 -15

Cost ($) 0.37 0.60 +0.23 +62 0.49 0.41 -0.08 -15

Blanket Wash
Use2

Average Quantity (oz.) 1.17
(n=3)

1.68
(n=15)

+0.51 +44 3.0
(n=2)

3.4
(n=10)

+0.4 +13

Post Dilution Cost ($) 0.05 0.25 +0.20 +400 0.14 0.50 +0.36 +257

Materials and
Equipment2

# wipes 1.0
(n=3)

2.1
(n=15)

+1.1 +110 2.0
(n=2)

1.8
(n=9)

-0.2 -10

Cost ($) 0.11 0.23 +0.12 +109 0.22 0.20 -0.02 -9

Totals

Total cost/wash ($) 0.53 1.08 +0.55 +104 0.85 1.11 +0.26 +31

Total cost/press  ($)3 2.12 4.32 +2.20 +104 3.40 4.44 +1.04 +31

Total cost/press/shift/year  ($)4 5,300 10,800 +5,500 +104 8,500 11,100 +2,600 +31

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 39 

Facility 5 Facility 8 

Facility Characteristics

Press size 12" x 18" 20" x 26"

Average ink coverage Medium Medium

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 5 Facility 8 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

30
(n=1)

43
(n=4)

+13 +43 45
(n=4)

63
(n=4)

+18 +40

Cost ($) 0.28 0.40 +0.12 +43 0.41 0.58 +0.17 +40

Blanket Wash
Use2

Average Quantity (oz.) 1.0
(n=1)

0.69
(n=36)

-0.31 -31 0.70
(n=4)

1.22
(n=9)

+0.52 +74

Post Dilution Cost ($) 0.05 0.05 0 0 0.03 0.09 +0.06 +200

Materials and
Equipment2

# wipes 2.0
(n=1)

2.2
(n=36)

+0.2 +10 1.0
(n=4)

1.2
(n=9)

+0.2 +20

Cost ($) 0.22 0.24 +0.02 +9 0.11 0.13 +0.02 +18

Totals

Total cost/wash ($) 0.55 0.69 +0.14 +25 0.55 0.80 +0.25 +45

Total cost/press  ($)3 2.20 2.76 +0.56 +25 2.20 3.20 +1.00 +45

Total cost/press/shift/year  ($)4 5,500 6,900 +1,400 +25 5,500 8,000 +2,500 +45

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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Summary of Cost Analysis for Blanket Wash 40 

Facility 1 Facility 10 

Facility Characteristics

Press size 40" x 28" 19" x 28"

Average ink coverage Light-Medium Medium

Dilution ratio (water:wash) 0 0

Cost Element per Blanket Wash

Facility 1 Facility 10 

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Baseline
Wash

Alternative
Wash

Absolute
Difference1

Percentage
Difference1

Labor2 Time spent cleaning
(sec.)

40
(n=2)

40
(n=4)

0 0 60
(n=1)

60
(n=5)

0 0

Cost ($) 0.37 0.37 0 0 0.55 0.55 0 0

Blanket Wash
Use2

Average Quantity (oz.) 2.5
(n=2)

2.5
(n=10)

0 0 3.0
(n=1)

1.2
(n=11)

-1.8 -60

Post Dilution Cost ($) 0.11 0.20 +0.09 +82 0.14 0.10 -0.04 -29

Materials and
Equipment2

# wipes 1.0
(n=2)

2.0
(n=10)

+1.0 +100 2.0
(n=1)

2.0
(n=10)

0 0

Cost ($) 0.11 0.22 +0.11 +100 0.22 0.22 0 0

Totals

Total cost/wash ($) 0.59 0.79 +0.20 +34 0.91 0.87 -0.04 -4

Total cost/press  ($)3 2.36 3.16 +0.80 +34 3.64 3.48 -0.16 -4

Total cost/press/shift/year  ($)4 5,900 7,900 +2,000 +34 9,100 8,700 -400 -4

  A positive sign denotes an increase and a negative sign denotes a decrease in the time, quantity, number of wipes, or cost when using the alternative blanket cleaner1

instead of the base product.
  "n" denotes the number of observations used in calculating average time, quantity, and number of wipes.2

  Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.3

  The following assumptions were made in generating a total cost/press/shift/year: 1) Each press is washed 10 times per shift, and 2) Work is performed in 8 hour shifts,4

5 days per week and 50 weeks per year.
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4.3 INTERNATIONAL TRADE ISSUES

+LVWRULFDOO\��IRUHLJQ�FRPSHWLWLRQ�ZLWKLQ�WKH�8�6��OLWKRJUDSKLF�EODQNHW�ZDVK�LQGXVWU\�KDV
EHHQ�OLPLWHG�GXH�WR�WKH�GRPLQDQFH�RI�GRPHVWLF�VXSSOLHUV�DV�ZHOO�DV�VHYHUDO�EDUULHUV�WR�LPSRUW�
LQFOXGLQJ�����GLVSDULWLHV� LQ�SHWUROHXP�SULFHV� IDYRULQJ�8�6��PDQXIDFWXUHUV����� WUDQVSRUWDWLRQ
H[SHQVHV�DQG�LPSRUW�GXWLHV��DQG����SDSHUZRUN�UHTXLUHPHQWV�VXFK�DV�0DWHULDO�6DIHW\�'DWD�6KHHWV
�06'6��DQG�7R[LF�6XEVWDQFHV�&RQWURO�$FW��76&$��UHSRUWLQJ�UHTXLUHPHQWV� ��%DUULHUV�DOVR�H[LVW�

IRU�8�6��FRPSDQLHV�VHHNLQJ�WR�HQWHU�IRUHLJQ�PDUNHWV���8�6��PDQXIDFWXUHUV�ZLOO�RIWHQ�UHTXLUH�D
ORFDO� GLVWULEXWLQJ� SDUWQHU� ZKLFK� LQYDULDEO\� UDLVHV� WKH� VHOOLQJ� SULFH� RI� WKH� SURGXFW�� IXUWKHU
UHGXFLQJ�WKHLU�SURILW�PDUJLQV� ��

$FFRUGLQJ�WR�LQGXVWU\�VRXUFHV��YHU\�IHZ�FRPSDQLHV�FRPSHWH�RQ�DQ�LQWHUQDWLRQDO�EDVLV�ZLWKLQ
WKH�EODQNHW�ZDVK�LQGXVWU\���,QWHUQDWLRQDO�FRPSHWLWLRQ�ZLWKLQ�WKH�8�6���KRZHYHU��LV�DQWLFLSDWHG�WR
LQFUHDVH�DV�JUHDWHU�HPSKDVLV�LV�SODFHG�RQ�ORZ�92&��HQYLURQPHQWDOO\�IULHQGO\�ZDVKHV� ��/RZ�92&���

ZDVKHV��ZKLFK�GR�QRW�UHO\�XSRQ�WKH�UHODWLYHO\�LQH[SHQVLYH�UDZ�PDWHULDOV�RI�WUDGLWLRQDO�ZDVKHV�
DOORZ�IRUHLJQ�FRPSHWLWRUV�WR�SURILWDEO\�H[SRUW�EODQNHW�ZDVK�SURGXFWV�WR�WKH�8QLWHG�6WDWHV���8SRQ
DUULYDO��FRQFHQWUDWHG�EODQNHW�ZDVKHV�DUH�RIWHQ�GLOXWHG�E\�ORFDO�EOHQGLQJ�FRPSDQLHV�DQG�VKLSSHG
WR�PDUNHW���$FFRUGLQJ�WR�LQGXVWU\�VRXUFHV��(XURSHDQ�PDQXIDFWXUHUV�DUH�PDMRU�FRPSHWLWRUV�LQ�WKH
�JUHHQ�� VHJPHQW� RI� WKH� EODQNHW� ZDVK� PDUNHW�� ZLWK� 'HQPDUN� OHDGLQJ� WKH� FRQYHUVLRQ� WR
HQYLURQPHQWDOO\�SUHIHUDEOH�ZDVKHV����

4.3.1  International Trade of Petroleum-based Blanket Washes

$FFRUGLQJ� WR� LQGXVWU\� FRQWDFWV�� KLJK�92&�� SHWUROHXP�EDVHG�ZDVKHV� DUH� WKH� GRPLQDQW
EODQNHW�ZDVK�SURGXFW�ZRUOGZLGH�EHFDXVH�RI�WKHLU� ORZ�FRVW�DQG�JRRG�SHUIRUPDQFH�� � ,PSRUWV�RI
WUDGLWLRQDO��SHWUROHXP�EDVHG�EODQNHW�ZDVKHV�LQWR�WKH�8QLWHG�6WDWHV��KRZHYHU��KDYH�EHHQ�OLPLWHG�
,QGXVWU\�FRQWDFWV�FLWH�WZR�SULPDU\�UHDVRQV�IRU�WKH�OLPLWHG�LPSRUW�RI�EODQNHW�ZDVKHV�����UHILQLQJ
FDSDELOLWLHV�LQ�WKH�8QLWHG�6WDWHV�DUH�VXIILFLHQW�WR�VDWLVI\�GRPHVWLF�SURGXFWLRQ�QHHGV�DQG�DUH�RIWHQ
VXSHULRU�WR�IRUHLJQ�FDSDELOLWLHV��DQG����SURKLELWLYH�FRVWV�UHVXOWLQJ�IURP�WDULIIV�DQG�WUDQVSRUWDWLRQ
H[SHQVHV�UHGXFH�SRWHQWLDO�SURILWV�IRU�LPSRUWV� ��7KH�SRWHQWLDO�IRU�WKH�H[SRUW�RI�SHWUROHXP�EDVHG�

ZDVKHV�IURP�WKH�8QLWHG�6WDWHV��KRZHYHU��LV�PXFK�JUHDWHU���

$FFRUGLQJ�WR�LQGXVWU\�VRXUFHV��SHWUROHXP�EDVHG�EODQNHW�ZDVKHV�DUH�EHLQJ�H[SRUWHG�IURP
WKH� 8�6�� LQ� VLJQLILFDQWO\� JUHDWHU� TXDQWLWLHV� WKDQ� DUH� EHLQJ� LPSRUWHG�� � )RU� H[DPSOH�� 9DUQ
,QWHUQDWLRQDO�LV�FXUUHQWO\�JHQHUDWLQJ�LQ�H[FHVV�RI�ILIW\�SHUFHQW�RI�WKHLU�EODQNHW�ZDVK�VDOHV�IURP
SURGXFWV�PDQXIDFWXUHG�LQ�WKH�8QLWHG�6WDWHV�DQG�H[SRUWHG�DEURDG���9DUQ�GRHV�QRW�LPSRUW�DQ\
FOHDQLQJ�VROYHQWV�LQWR�WKH�8�6��PDUNHW���7KH�PDLQ�H[SRUW�GHVWLQDWLRQV�IRU�9DUQªV�EODQNHW�ZDVK
SURGXFWV�LQFOXGH��0H[LFR��WKH�&DULEEHDQ��&HQWUDO�DQG�6RXWK�$PHULFD��-DSDQ��.RUHD��DQG�7DLZDQ�
,Q�DGGLWLRQ�WR�9DUQ��VHYHUDO�RWKHU�8�6��FRPSDQLHV�DUH�H[SRUWLQJ�EODQNHW�ZDVKHV�WR�IRUHLJQ�PDUNHWV�
LQFOXGLQJ��3ULVFR��3ULQWH[��$QFKRU�/LWKNHPNR��5\FROLQH��DQG�5%3�&KHPLFDO���7KHVH�EODQNHW�ZDVK
PDQXIDFWXUHUV�DUH�H[SRUWLQJ�WKHLU�SURGXFWV�WR�YDULRXV�GHVWLQDWLRQV�WKURXJKRXW�WKH�ZRUOG���)RU
H[DPSOH��$QFKRU�/LWKNHPNR�H[SRUWV�SHWUROHXP�EDVHG�EODQNHW�ZDVKHV�WR�(XURSH��$XVWUDOLD��DQG
WKH� )DU� (DVW�� 3ULVFR� H[SRUWV� WR� (XURSH�� 0H[LFR�� DQG� &DQDGD�� 5%3� &KHPLFDO� H[SRUWV� VPDOO
TXDQWLWLHV� RI� EODQNHW�ZDVKHV� WR�&DQDGD� DQG� WKH� 3KLOLSSLQHV�� DQG� 3ULQWH[� H[SRUWV� WR� (XURSH�
&DQDGD��DQG�.RUHD� �����

7KH�ODUJHVW�PDUNHWV�IRU�SULQWHG�PDWHULDOV�DQG�WKHUHIRUH�EODQNHW�ZDVKHV�DUH�WKH�8QLWHG
6WDWHV��-DSDQ��DQG�*HUPDQ\��KRZHYHU�� WKH� IDVWHVW�JURZLQJ�PDUNHWV�DUH� ORFDWHG� LQ�$VLD�DQG
&HQWUDO�DQG�6RXWK�$PHULFD� ��5HFHQWO\��9DUQ�KDV�EHHQ�IRFXVLQJ�WKHLU�IRUHLJQ�WUDGH�HIIRUWV�RQ��

&HQWUDO�DQG�6RXWK�$PHULFDQ�QDWLRQV�DV�WKHLU�JRYHUQPHQWV�FRQWLQXH�WR�UHOD[�EDUULHUV�WR�IRUHLJQ
WUDGH���6LJQLILFDQW�JURZWK�LV�VDLG�WR�EH�RFFXUULQJ�LQ�WKHVH�PDUNHWV��DOWKRXJK�DQ\�JURZWK�FDQ�EH
FRQVLGHUHG� VLJQLILFDQW� VLQFH� FXUUHQW� OHYHOV� RI� LPSRUWDWLRQ� DUH� H[WUHPHO\� ORZ�� � 7KH� 9DUQ
UHSUHVHQWDWLYH�DOVR�LQGLFDWHG�WKDW�VDOHV�WR�3DFLILF�5LP�QDWLRQV��VXFK�DV�.RUHD�DQG�7DLZDQ��DUH
KROGLQJ�VWHDG\�RU�LQFUHDVLQJ�EHFDXVH�RI�WKHLU�H[SDQGLQJ�PDUNHWV�IRU�SULQWHG�PDWHULDOV�DV�ZHOO�DV
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WKH� UHOD[LQJ� RI� LPSRUW� UHVWULFWLRQV� � � 5HSUHVHQWDWLYHV� RI� ERWK� 9DUQ� DQG� $QFKRU� LGHQWLILHG��

GLIILFXOWLHV�LQ�SHQHWUDWLQJ�WKH�-DSDQHVH�PDUNHW�EHFDXVH�RI�WKH�PDQ\�LPSRUW�UHVWULFWLRQV�DV�ZHOO
DV�WKH�VWURQJ�HWKLF�WR�SXUFKDVH�ORFDOO\� ��)RUHLJQ�FRPSDQLHV�DWWHPSWLQJ�WR�HQWHU�WKH�-DSDQHVH�����

PDUNHW�ZRXOG�UHTXLUH�D�VWURQJ�UHODWLRQ�ZLWK�D�ORFDO�GLVWULEXWLQJ�SDUWQHU�LQ�RUGHU�WR�VXFFHVVIXOO\
HQWHU�WKH�-DSDQHVH�PDUNHW� ��$FFRUGLQJ�WR�D�UHSUHVHQWDWLYH�RI�9DUQ��VDOHV�WR�-DSDQ�DUH�GRZQ�DQG��

KDYH�EHHQ�VWHDGLO\�GHFUHDVLQJ�RYHU�WKH�SDVW�VHYHUDO�\HDUV� ���

4.3.2  International Trade of "Low VOC" Blanket Washes

6SXUUHG�E\�FRQFHUQV�UHJDUGLQJ�WKH�UHOHDVH�RI�92&V�DV�ZHOO�DV�KHDOWK�DQG�VDIHW\�FRQFHUQV
DVVRFLDWHG� ZLWK� WKH� XVH� RI� SHWUROHXP�EDVHG� EODQNHW� ZDVKHV�� 8�6�� DQG� IRUHLJQ� EODQNHW� ZDVK
PDQXIDFWXUHUV�KDYH�GHYHORSHG�D�UDQJH�RI�ORZ�92&�ZDVKHV��SURYLGLQJ�DQ�DOWHUQDWLYH�WR��WUDGLWLRQDO��
SHWUROHXP�EDVHG�ZDVKHV���$�ZLGH�UDQJH�RI�ORZ�92&�ZDVKHV�DUH�FXUUHQWO\�DYDLODEOH�LQ�WKH�8QLWHG
6WDWHV��VHYHUDO�RI�ZKLFK�DUH�PDQXIDFWXUHG�RU�GHYHORSHG�DEURDG���$FFRUGLQJ�WR�LQGXVWU\�FRQWDFWV�
ORZ�92&�ZDVKHV�DUH�PRUH�OLNHO\�WR�EH�LPSRUWHG�LQWR�WKH�8�6��PDUNHW�WKDQ�DUH�SHWUROHXP�EDVHG
ZDVKHV�EHFDXVH�RI�WKH�KLJKHU�YDOXHG�UDZ�PDWHULDOV�WKDW�JR�LQWR�WKHLU�SURGXFWLRQ���&XUUHQWO\��ORZ�
92&��ORZ�WR[LFLW\�ZDVKHV�FRQWURO�D�VPDOO�SRUWLRQ�RI�WKH�WRWDO�LQWHUQDWLRQDO�EODQNHW�ZDVK�PDUNHW�
'HQPDUN�KDV�SURYHQ�WR�EH�OHDGHU�LQ�WKH�WUDQVLWLRQ�WR�DOWHUQDWLYH�EODQNHW�ZDVKHV��ZLWK�DQ�HVWLPDWHG
���SHUFHQW�RI�WKHLU�RIIVHW�SULQWLQJ�VKRSV�XVLQJ�YHJHWDEOH�EDVHG�ZDVKLQJ�DJHQWV� �������

3HWUROHXP�EDVHG� ZDVKHV� GRPLQDWH� WKH� EODQNHW� ZDVK�PDUNHW� ZRUOGZLGH�� KRZHYHU�� WKH
(XURSHDQ�FRPPXQLW\�KDV�PDGH�D�VLJQLILFDQW� LQYHVWPHQW�LQ�SURPRWLQJ�WKH�XVH�RI��DOWHUQDWLYH�
EODQNHW�ZDVKHV��ZLWK�VSHFLDO�HPSKDVLV�RQ�WKH�XVH�RI�YHJHWDEOH�RLO�WHFKQRORJ\���,W�LV�HVWLPDWHG�WKDW
���SHUFHQW�RI�'DQLVK�RIIVHW�SULQWLQJ�VKRSV�DQG������SHUFHQW�RI�*HUPDQ�RIIVHW�SULQWLQJ�VKRSV
FXUUHQWO\� HPSOR\� YHJHWDEOH�EDVHG�ZDVKHV� WR� VRPH�GHJUHH�� � 7R� IXUWKHU� SURPRWH� WKHLU�XVH�� WKH
(XURSHDQ� SDUOLDPHQW� KDV� DOORFDWHG� URXJKO\� �� PLOOLRQ� (XURSHDQ� &XUUHQF\� 8QLWV� �(&8�� RU
DSSUR[LPDWHO\������PLOOLRQ�WR�WUDLQ�SULQWHUV�LQ�WKH�XVH�RI�YHJHWDEOH�EDVHG�ZDVKHV��DQG�FROOHFW�DQG
GLVVHPLQDWH� LQIRUPDWLRQ�RQ� WHFKQLFDO�� HFRORJLFDO��DQG�HFRQRPLF�DVSHFWV�RI� WKH�VXEVWLWXWLRQ�RI
SHWUROHXP�EDVHG�ZDVKHV���7KH�6XEVSULQW�SURMHFW��ZKLFK�KDV�IXOO�UHVSRQVLELOLW\�IRU�SURPRWLQJ�WKH
YHJHWDEOH�WHFKQRORJ\��ZDV�HVWDEOLVKHG�LQ������DQG�LV�H[SHFWHG�WR�ODVW�WKUHH�\HDUV� ��$FFRUGLQJ�WR��

D�UHSUHVHQWDWLYH�RI�9DUQ�,QWHUQDWLRQDO��EDVHG�LQ�WKH�8QLWHG�.LQJGRP��KHDOWK�DQG�VDIHW\�FRQFHUQV
KDYH�EHHQ�WKH�SULPDU\�LPSHWXV�EHKLQG�WKH�SURPRWLRQ�RI�YHJHWDEOH�RLO�EDVHG�ZDVKHV�LQ�(XURSH�
7KLV�LV�LQ�FRQWUDVW�WR�WKH�8QLWHG�6WDWHV��ZKHUH�DLU�TXDOLW\�FRQFHUQV�KDYH�EHHQ�WKH�GULYLQJ�IRUFH
EHKLQG�WKH�GHYHORSPHQW�RI�DOWHUQDWLYH�ZDVKHV� ����

4.3.3  Joint Ventures Impacting the International Trade of Blanket Washes

,Q�DGGLWLRQ�WR�WKH�H[SRUW�RI�EODQNHW�ZDVK�SURGXFWV�IURP�WKH�8QLWHG�6WDWHV��1RUWK�$PHULFDQ
FRPSDQLHV�KDYH�SHQHWUDWHG�IRUHLJQ�PDUNHWV�WKURXJK�MRLQW�YHQWXUHV�ZLWK�IRUHLJQ�FRPSDQLHV���)RU
H[DPSOH��'HOX[H�&RUSRUDWLRQ��RQH�RI�WKH�ODUJHVW�SULQWHUV�LQ�WKH�8QLWHG�6WDWHV��KDV�HQWHUHG�LQWR�DQ
DJUHHPHQW�ZLWK�&RDWHV�/RULOOHX[�6�$���D�3DULV�EDVHG�FRPSDQ\��WR�PDQXIDFWXUH�DQG�GLVWULEXWH�LWV
3ULQWZLVH�LQN�V\VWHP�WKURXJKRXW�(XURSH�DQG�EH\RQG���7KH�'HOX[H�LQN�LV�D�YHJHWDEOH�RLO�EDVHG
OLWKRJUDSKLF�LQN�WKDW�FDQ�EH�FRQYHUWHG�LQWR�D�ZDWHU�VROXEOH�IRUP�DIWHU�SULQWLQJ�LV�FRPSOHWH���2QFH
WKH�FRQYHUVLRQ�KDV�RFFXUUHG��WKH�ZDWHU�VROXEOH�LQN�FDQ�EH�UHPRYHG�ZLWK�D�ZDWHU�EDVHG�EODQNHW
FOHDQLQJ�VROXWLRQ��WKHUHE\��HOLPLQDWLQJ�WKH�QHHG�IRU�WUDGLWLRQDO�FOHDQLQJ�VROYHQWV�FRQWDLQLQJ�92&V�
7KH�YHJHWDEOH�RLO�EDVHG�LQN�DQG�ZDWHU�EDVHG�EODQNHW�ZDVK�WRJHWKHU�FRPSRVH�WKH�3ULQWZLVH�LQN
�V\VWHP��

)OLQW� ,QN��XQGHU�H[FOXVLYH�DJUHHPHQW�ZLWK�8QLFKHPD�,QWHUQDWLRQDO��KDV�UHFHQWO\�EHJXQ
PDUNHWLQJ�D�YHJHWDEOH�RLO�EDVHG�SUHVV�FOHDQHU���8QLFKHPD�,QWHUQDWLRQDO��EDVHG�LQ�WKH�1HWKHUODQGV�
GHYHORSHG�WKH�SURGXFW�DW�LWV�ODERUDWRULHV�LQ�WKH�1HWKHUODQGV�DQG�ILUVW�LQWURGXFHG�WKH�ZDVK�LQWR�WKH
(XURSHDQ�PDUNHW�LQ��������5HFHQWO\��)OLQW�,QN�HQWHUHG�LQWR�DQ�H[FOXVLYH�DJUHHPHQW�ZLWK�8QLFKHPD
WR�PDUNHW�WKH�SURGXFW�LQ�WKH�8QLWHG�6WDWHV�
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&RQFOXVLRQV

)HZ�FRPSDQLHV�DUH�LQYROYHG�LQ�LQWHUQDWLRQDO�WUDGH�LQ�EODQNHW�ZDVKHV��ERWK�SHWUROHXP�EDVHG
DQG�ORZHU�92&�ZDVKHV����%\�DQG�ODUJH��SHWUROHXP�EDVHG�EODQNHW�ZDVK�SURGXFWV�DUH�GRPLQDQW�LQ
ERWK�WKH�GRPHVWLF�DQG�LQWHUQDWLRQDO�SULQWLQJ�LQGXVWU\�ZLWK�UHODWLYHO\�OLWWOH�LPSRUWDWLRQ�RI�VXFK
SURGXFWV� LQWR� WKH� 8QLWHG� 6WDWHV�� � 8�6�� PDQXIDFWXUHUV� DUH� FXUUHQWO\� H[SRUWLQJ� EODQNHW� ZDVK
SURGXFWV�ZRUOGZLGH�ZLWK�JURZLQJ�PDUNHWV�LQ�$VLD�DQG�WKH�$PHULFDV���$OWKRXJK�SHWUROHXP�EDVHG
EODQNHW�ZDVK�SURGXFWV�GRPLQDWH�WKH�EODQNHW�ZDVK�LQGXVWU\��ORZ�92&�SURGXFWV�DUH�DOVR�D�JURZWK
DUHD�LQ�UHVSRQVH�WR�DLU�TXDOLW\�FRQFHUQV�LQ�WKH�8QLWHG�6WDWHV�DQG�KHDOWK�DQG�VDIHW\�FRQFHUQV�LQ
(XURSH�� � 9HJHWDEOH�RLO�EDVHG� SURGXFWV� DUH�PRUH� OLNHO\� WR� EH� LPSRUWHG� LQWR� WKH�8QLWHG� 6WDWHV
EHFDXVH�WKH\�DUH�FRPSHWLWLYHO\�SULFHG�ZLWK�VLPLODU�8�6��PDGH��SURGXFWV���7KH�PDUNHWV�IRU�WKHVH
SURGXFWV�DUH�H[SHFWHG�WR�JURZ�DV�D�UHVXOW�RI�8�6��MRLQW�YHQWXUHV�ZLWK�(XURSHDQ�PDQXIDFWXUHUV�
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GLOXWLRQ�RI�WKH�EODQNHW�ZDVK��WKH�QXPEHU�RI�VKRS
ZLSHV�XVHG��DQG�WKH�PHWKRG�RI�ZLSH�PDQDJHPHQW
DUH�H[DPLQHG�LQ�WHUPV�RI�KRZ�WKH\�DIIHFW�HQHUJ\
DQG�QDWXUDO�UHVRXUFH�FRQVXPSWLRQ���7KH�FKDSWHU
WKHQ�PRYHV�RQ�WR�HQFRPSDVV�WKH�HQWLUH�OLIH�F\FOH
RI� WKH� EODQNHW� ZDVK� IRUPXODWLRQV�� � &KHPLFDO
FRPSRVLWLRQ��SURGXFW�IRUPXODWLRQ�DQG�SDFNDJLQJ�
DQG�ZDVWH�GLVSRVDO�DUH�DOO�FRQVLGHUHG�SDUW�RI�WKH
EODQNHW�ZDVK�OLIH�F\FOH��DQG�WKHLU�LPSDFWV�RQ�HQHUJ\�DQG�QDWXUDO�UHVRXUFHV�DUH�GLVFXVVHG���7KH
HQHUJ\�DQG�QDWXUDO�UHVRXUFH�WUDGH�RIIV�WKDW�H[LVW�ZKHQ�FRQVLGHULQJ�VWDQGDUG�VKRS�SUDFWLFHV�DQG
OLIH�F\FOH�LVVXHV�DUH�VXPPDUL]HG�

5.1  ENERGY AND RESOURCE CONSERVATION DURING THE BLANKET WASHING PROCESS

(QHUJ\�DQG�UHVRXUFH�FRQVHUYDWLRQ�DUH�LQFUHDVLQJO\�LPSRUWDQW�JRDOV�IRU�DOO�LQGXVWU\�VHFWRUV�
SDUWLFXODUO\�DV�JOREDO�LQGXVWULDOL]DWLRQ�FUHDWHV�PRUH�GHPDQG�IRU�OLPLWHG�UHVRXUFHV�����$OWKRXJK�WKH
EODQNHW�ZDVKLQJ�SURFHVV�LV�QRW�SDUWLFXODUO\�HQHUJ\��RU�UHVRXUFH�LQWHQVLYH��D�SULQWHU�FDQ�VWLOO�KHOS
FRQVHUYH�HQHUJ\�DQG�UHVRXUFHV�WKURXJK�KLV�RU�KHU�FKRLFH�RI�EODQNHW�ZDVKLQJ�SURGXFWV�DQG�WKH
PDQQHU�LQ�ZKLFK�WKH�SURGXFWV�DUH�XVHG����7KHVH�FKRLFHV�KDYH�HQYLURQPHQWDO�LPSOLFDWLRQV�QRW�RQO\
LQ�WKH�OLWKRJUDSKLF�SULQW�VKRS��EXW�DOVR�XSVWUHDP�DQG�GRZQVWUHDP�LQ�WKH�SURGXFW�OLIH�F\FOH���)URP
DQ� HQYLURQPHQWDO� SHUVSHFWLYH�� WKH� OLIH� F\FOH� RI� DQ\�SURGXFW�EHJLQV�ZLWK� WKH� H[WUDFWLRQ� RI� UDZ
PDWHULDOV�IURP�WKH�HQYLURQPHQW��DQG�FRQWLQXHV�RQ�WKURXJK�WKH�PDQXIDFWXUH��WUDQVSRUWDWLRQ��XVH�
UHF\FOH��DQG�GLVSRVDO�RI�WKH�SURGXFW���(DFK�VWDJH�ZLWKLQ�WKLV�OLIH�F\FOH�FRQVXPHV�ERWK�HQHUJ\�DQG
QDWXUDO�UHVRXUFHV���7KLV�VHFWLRQ�IRFXVVHV�SULPDULO\�RQ�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�FRQVHUYDWLRQ
GXULQJ�WKH�EODQNHW�ZDVKLQJ�SURFHVV��EXW�DOVR�FRQVLGHUV�VRPH�RI�WKH�OLIH�F\FOH�HQHUJ\�DQG�QDWXUDO
UHVRXUFH�LVVXHV�DVVRFLDWHG�ZLWK�DOWHUQDWLYH�EODQNHW�ZDVK�SURGXFWV�

7R� DVVHVV� WKH� HIIHFWV� DOWHUQDWLYHV� KDYH� RQ� WKH� UDWHV� RI� HQHUJ\� DQG� QDWXUDO� UHVRXUFH
FRQVXPSWLRQ�GXULQJ�WKH�EODQNHW�ZDVKLQJ�SURFHVV��VSHFLILF�GDWD�ZHUH�JDWKHUHG�GXULQJ�SHUIRUPDQFH
GHPRQVWUDWLRQV���7KH�IROORZLQJ�GDWD�ZHUH�LQLWLDOO\�UHTXHVWHG�XVLQJ�WKH�SHUIRUPDQFH�VXUYH\�WRRO
SUHVHQWHG�LQ�$SSHQGL[�'�

& WKH�DPRXQW�RI�FKHPLFDO�SURGXFW�FRQVXPHG�GXULQJ�HDFK�EODQNHW�ZDVKLQJ�VWHS
& WKH�GLOXWLRQ�RI�WKH�SURGXFW
& PDQXDO�RU�DXWRPDWLF�URWDWLRQ�RI�EODQNHW�GXULQJ�ZDVKLQJ
& WKH�QXPEHU�RI�VKRS�ZLSHV�UHTXLUHG�WR�DWWDLQ�DQ�DGHTXDWH�OHYHO�RI�FOHDQOLQHVV
& WKH�VL]H�RI�WKH�ZLSH�DQG�ZKHWKHU�LW�LV�GLVSRVDEOH�RU�UHXVDEOH
& WKH�VL]H�RI�WKH�EODQNHW�DQG�LQN�FRYHUDJH
& PHWKRG�RI�ZLSH�PDQDJHPHQW
& TXDQWLW\�RI�ZDVWH�SULQW�UXQ
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7KRXJK�PXFK�RI�WKHVH�GDWD�ZHUH�FROOHFWHG��VWDWLVWLFDOO\�PHDQLQJIXO�FRQFOXVLRQV�FRXOG�QRW
EH�GUDZQ�IURP�WKH�FRPSLOHG�GDWD���,QN�FRYHUDJH��FKHPLFDO�ZDVK�YROXPHV�DSSOLHG��DQG�RSHUDWRU
YDULDWLRQV�� MXVW� WR� QDPH� D� IHZ�SRVVLELOLWLHV�� LQWURGXFHG� HQRXJK�XQFHUWDLQW\� DQG� YDULDELOLW\� WR
SUHYHQW�WKH�IRUPXODWLRQ�RI�TXDQWLILDEOH�FRQFOXVLRQV���'LVFXVVHG�EHORZ��KRZHYHU��DUH�HQHUJ\�DQG
UHVRXUFH� FRQVHUYDWLRQ� LVVXHV� WR� FRQVLGHU�ZKHQ� FOHDQLQJ� WKH� EODQNHW� DQG� SXUFKDVLQJ� EODQNHW
ZDVKLQJ�SURGXFWV�

7KH�SULPDU\�UHVRXUFHV�FRQVXPHG�RU�XVHG�GXULQJ�WKH�EODQNHW�ZDVKLQJ�SURFHVV�LQFOXGH�WKH
EODQNHW�ZDVK�SURGXFW�LWVHOI��GLVSRVDEOH�RU�UHXVDEOH�ZLSHV��DQG�WKH�ZDVWH�SULQW�UXQ�UHTXLUHG�WR
DWWDLQ�DGHTXDWH�SULQW�TXDOLW\�IROORZLQJ�EODQNHW�ZDVKLQJ���7KH�XVH�RI�GLVSRVDEOH�RU�UHXVDEOH�ZLSHV
DQG�WKH�DPRXQW�RI�ZDVWH�SULQW�UXQ�DOVR�DUH�LPSRUWDQW�IURP�DQ�HQHUJ\�FRQVHUYDWLRQ�SHUVSHFWLYH�

6RPH�EODQNHW�ZDVKLQJ�PHWKRGV�PD\�UHTXLUH�WKH�XVH�RI�D�JUHDWHU�DPRXQW�RI�FKHPLFDO�ZDVK
WKDQ�RWKHUV���7KH�DPRXQW�RI�FKHPLFDO�ZDVK�UHTXLUHG�WR�FOHDQ�WKH�EODQNHW�VKRXOG�EH�RSWLPL]HG�WR
WKH�H[WHQW�SRVVLEOH��ZKHWKHU�WKH�SURFHVV�LV�DXWRPDWHG�RU�PDQXDO��WR�DYRLG�XQQHFHVVDU\�XVH�RI
UHVRXUFHV���2SWLPL]DWLRQ�GHSHQGV�RQ�WKH�FKHPLFDO�SURGXFW�VHOHFWHG�IRU�EODQNHW�ZDVKLQJ��WKH�H[WHQW
RI�LQN�FRYHUDJH�RQ�WKH�EODQNHW��WKH�ZDVKLQJ�WHFKQLTXH�HPSOR\HG��WKH�WLPH�DOORZHG�IRU�WKH�LQN�WR
GU\�EHIRUH�FOHDQLQJ��DV�ZHOO�DV�RWKHU�IDFWRUV���&KDQJHV�LQ�WKH�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV�DQG
FOHDQLQJ�WHFKQLTXHV�VKRXOG�EH�FRQGXFWHG�WR�LGHQWLI\�RSWLPDO�SDUDPHWHUV���3RWHQWLDO�FKDQJHV�FDQ
EH�LGHQWLILHG�WKURXJK�FDVH�VWXGLHV��GLVFXVVLRQV�ZLWK�RWKHU�SULQWHUV�DW�DVVRFLDWLRQ�PHHWLQJV�DQG
VHPLQDUV��DQG�RWKHU�VRXUFHV���

7KH� XVH� RI� UHXVDEOH� RU� GLVSRVDEOH� ZLSHV� WR� ZDVK� WKH� EODQNHW� LV� RI� LPSRUWDQFH� ZKHQ
FRQVLGHULQJ�ERWK�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�FRQVXPSWLRQ���5HXVDEOH�ZLSHV��WKRXJK�YLHZHG�E\
PDQ\�DV�DQ�DFW�RI�FRQVHUYLQJ�QDWXUDO�UHVRXUFHV��FRQVXPH�D�FRQVLGHUDEOH�TXDQWLW\�RI�HQHUJ\��ZDWHU�
DQG�FKHPLFDO�FOHDQLQJ�DJHQWV�WR�FOHDQ�DQG�SUHSDUH�WKHP�IRU�UHXVH���&OHDQLQJ�RI�UHXVDEOH�ZLSHV�YLD
GU\�FOHDQLQJ�RU�DTXHRXV�SURFHVVHV��XVHV�QDWXUDO�UHVRXUFHV�VXFK�DV�VROYHQWV�IRU�GU\�FOHDQLQJ��ZDWHU
IRU�DTXHRXV�ODXQGHULQJ��DQG�GHWHUJHQWV���(QHUJ\�WR�KHDW�WKH�FOHDQLQJ�VROXWLRQV��DV�ZHOO�DV�GU\�DQG
SUHVV�WKH�ZLSHV��DOO�UHTXLUH�VLJQLILFDQW�HQHUJ\�LQSXWV���7KH�GLVSRVDEOH�ZLSHV�FRQVXPH�HQHUJ\�DQG
QDWXUDO�UHVRXUFHV�LQ�WKHLU�PDQXIDFWXUH�DQG�QDWXUDO�UHVRXUFHV�LQ�WKHLU�VLQJOH�XVH�DSSOLFDWLRQV��DV
ZHOO�DV�FUHDWH�D�VROLG�ZDVWH�GLVSRVDO�LVVXH��DGGUHVVHG�EHORZ��'LVSRVDO����

:LWKRXW�TXDQWLI\LQJ�WKH�UDWHV�RI�HQHUJ\�DQG�UHVRXUFH�FRQVXPSWLRQ�WKURXJKRXW�WKHLU�OLIH
F\FOHV�� LW� LV� XQFOHDU� ZKLFK� LV� WKH� SUHIHUUHG� ZLSH� IURP� WKH� SHUVSHFWLYH� RI� HQHUJ\� DQG� QDWXUDO
UHVRXUFHV�XVH���6WDQGDUG�SUDFWLFHV�ZLWKLQ�WKH�SULQW�VKRS��KRZHYHU��FDQ�PLQLPL]H�WKH�FRQVXPSWLRQ
RI�HQHUJ\�DQG�QDWXUDO�UHVRXUFHV���2SWLPL]LQJ�WKH�XVH�RI�ZLSHV��ZKHWKHU�UHXVDEOH�RU�GLVSRVDEOH�
VKRXOG�EH�VWULYHG�IRU�LQ�WKH�VKRS��SURSHU�PDQDJHPHQW�RI�WKH�XVHG�ZLSHV�VKRXOG�EH�IROORZHG��VHH
'LVSRVDO��EHORZ���DQG�ZKHQ�XVLQJ�UHXVDEOH�ZLSHV��LQIOXHQFLQJ�WKH�VXSSOLHU�WR�RSWLPL]H�HQHUJ\�
ZDWHU��DQG�FKHPLFDO�GHWHUJHQW�XVH�RIIHUV�DQ�RSSRUWXQLW\�IRU�SULQWHUV�WR�LQIOXHQFH�WKH�SURGXFW�FKDLQ
RI�ZKLFK�WKH\�DUH�D�SDUW���

(QHUJ\�FRQVXPSWLRQ�GXULQJ�WKH�EODQNHW�ZDVKLQJ�SURFHVV�LWVHOI�LV�QHJOLJLEOH�IRU�WKH�PDQXDO
EODQNHW�FOHDQLQJ�PHWKRGV�HPSOR\HG�E\�VPDOO�SULQW�VKRSV�WKDW�ZHUH�WKH�IRFXV�RI�WKLV�&76$���7KHVH
EODQNHW�ZDVKLQJ�SURFHGXUHV�W\SLFDOO\�URWDWH�WKH�EODQNHW�PDQXDOO\�ZKLOH�DSSO\LQJ�DQG�ZLSLQJ�WKH
ZDVK�IURP�WKH�EODQNHW�WR�UHPRYH�WKH�LQN���7KLV�SUDFWLFH�FRQVHUYHV�HQHUJ\�ZKLOH�PDLQWDLQLQJ�VDIH
ZRUNLQJ�FRQGLWLRQV���(QHUJ\�DQG�QDWXUDO�UHVRXUFHV�DUH�FRQVXPHG��KRZHYHU��GXULQJ�WKH�ZDVWH�SULQW
UXQ���:KHWKHU�WKH�EODQNHW�LV�ZDVKHG�PDQXDOO\�RU�DXWRPDWLFDOO\��D�ZDVWH�SULQW�UXQ�LV�UHTXLUHG�WR
DWWDLQ�DGHTXDWH�SULQW�TXDOLW\�IROORZLQJ�EODQNHW�ZDVKLQJ���0LQLPL]DWLRQ�RI�WKHVH�ZDVWH�UXQV�ZLOO
PLQLPL]H�ERWK�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�FRQVXPSWLRQ�
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7KH�FKHPLFDO�FRPSRVLWLRQ�RI��D�EODQNHW�ZDVK�SURGXFW��WKH�PDQQHU�LQ�ZKLFK�WKH�SURGXFW�LV
IRUPXODWHG�� DQG� WKH� W\SH� RI� SDFNDJLQJ� DOO� LQIOXHQFH� WKH� RYHUDOO� UDWHV� RI� HQHUJ\� DQG� UHVRXUFH
FRQVXPSWLRQ�RI�D�EODQNHW�ZDVKLQJ�SURGXFW���7KHVH�LVVXHV�DUH�SDUWLFXODUO\�LPSRUWDQW�IURP�D�OLIH�
F\FOH�SHUVSHFWLYH��DV�GLVFXVVHG�EHORZ�

&KHPLFDO�&RPSRVLWLRQ��

&KHPLFDOV�XVHG�LQ�WKH�IRUPXODWLRQV�RI�EODQNHW�ZDVKLQJ�SURGXFWV�DUH�GHULYHG�IURP�D�YDULHW\
RI� UDZ�PDWHULDOV�� � 6ROYHQWV� WUDGLWLRQDOO\� XVHG� LQ� EODQNHW� ZDVKLQJ� SURGXFWV� DUH� GHULYHG� IURP
SHWUROHXP�RU�QDWXUDO�JDV��FDWHJRULHV�VXFK�DV�WKH�PLQHUDO�VSLULWV�DQG�DURPDWLF�K\GURFDUERQV�DUH
H[DPSOHV� RI� WKHVH� VROYHQWV�� � 2WKHU� FKHPLFDOV� FDQ� EH� GHULYHG� IURP� SODQW� SURGXFWV�� IDWW\� DFLG
GHULYDWLYHV�DQG�VHOHFW�H[DPSOHV�RI�WKH�WHUSHQHV�FDWHJRULHV�DUH�H[DPSOHV�RI�WKHVH�FKHPLFDOV���

7KH�H[WUDFWLRQ��SURFHVVLQJ�DQG� WUDQVSRUWDWLRQ�RI� WKHVH� YDULRXV� UDZ�PDWHULDOV� UHVXOW� LQ
GLIIHUHQW� HQHUJ\� FRQVXPSWLRQ� DQG�QDWXUDO� UHVRXUFH�XVH� LVVXHV�� � 3HWURFKHPLFDO� UDZ�PDWHULDOV
RULJLQDWH�IURP�FUXGH�RLO�ZKLFK�PXVW�EH�SXPSHG�IURP�UHVHUYHV�GHHS�LQ�WKH�HDUWK���7KHVH�UHVHUYHV
DUH�W\SLFDOO\�WUDQVIHUUHG�YLD�SLSHOLQH�WR�SURFHVVLQJ�IDFLOLWLHV��UHILQHULHV��ZKHUH�ODUJH�TXDQWLWLHV�RI
HQHUJ\�DUH�XVHG�WR�VHSDUDWH�DQG�UHDFW�WKH�FUXGH�RLO�LQWR�YDULRXV�SHWURFKHPLFDO�SURGXFWV�DQG�E\�
SURGXFWV���7KH�XVH�RI�SHWUROHXP�IRU�WKH�SURGXFWLRQ�RI�VROYHQWV��KRZHYHU��LV�VPDOO�ZKHQ�FRPSDUHG
WR�WKH�DPRXQW�RI�SHWUROHXP�FRQVXPHG�DV�IXHO���

7KLV�FRQVXPSWLRQ�RI�HQHUJ\�PXVW�EH�FRQWUDVWHG�ZLWK�WKH�HQHUJ\�XVHG�WR�KDUYHVW��WUDQVSRUW�

DQG�SURFHVV�SODQWV�LQWR�FKHPLFDO�UDZ�PDWHULDOV���3ODQWV�DQG�IUXLWV�DUH�VHDVRQDOO\�KDUYHVWHG�LQ

YDULRXV�UHJLRQV�RI�WKH�8�6��DQG�DEURDG���7UDQVSRUW�WR�WKH�SURFHVVLQJ�IDFLOLWLHV�LV�E\�WUXFN�RU�UDLO�

7KHVH� UDZ�PDWHULDOV� DUH� WKHQ� FKHPLFDOO\� DQG�PHFKDQLFDOO\� SURFHVVHG� WR� H[WUDFW� WKH� GHVLUHG

FKHPLFDO�SURGXFWV���6RPH�RI�WKHVH�SURFHVVHV�XWLOL]H�SHWURFKHPLFDO�SURGXFWV�WR�H[WUDFW�WKH�GHVLUHG

FKHPLFDOV�IURP�WKH�SODQW����6RPH�SODQW�DQG�IUXLW�VRXUFHV�DUH�E\�SURGXFWV�IURP�WKH�IRRG�SURFHVVLQJ

LQGXVWU\��DQG�DUH�WKHUHIRUH�WDNHQ�IURP�D�VWUHDP�WKDW�PD\�WUDGLWLRQDOO\�EH�YLHZHG�DV�D�ZDVWH�

7KH� GHSOHWLRQ� RI� QRQ�UHQHZDEOH� UHVRXUFHV�� VXFK� DV� SHWUROHXP�� LV� RI� LPSRUWDQFH�ZKHQ

FRQVLGHULQJ�QDWXUDO�UHVRXUFH�FRQVXPSWLRQ���5HQHZDEOH�UHVRXUFHV��VXFK�DV�SODQW�GHULYHG�FKHPLFDOV�

GR�QRW�UHTXLUH�H[WHQVLYH�XVH�RI�QRQ�UHQHZDEOH� IXHOV� IRU�H[WUDFWLRQ�DQG�SURGXFWLRQ�� �)URP�WKH

UHSUHVHQWDWLYH�JHQHULF�IRUPXODWLRQV�DSSOLHG�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV��KRZHYHU��SURGXFWV

RIWHQ�PL[�QRQ�UHQHZDEOH�DQG�UHQHZDEOH�FKHPLFDO�UDZ�PDWHULDOV�LQ�RQH�IRUPXODWLRQ���

3URGXFW�)RUPXODWLRQ�DQG�3DFNDJLQJ��

:KHQ�FRQWDFWHG��PDQXIDFWXUHUV�RI�EODQNHW�ZDVKLQJ�SURGXFWV�LQGLFDWHG�WKDW�WKH�VDPH�EDVLF

SURFHVVHV�DUH�XVHG�WR�IRUPXODWH�EODQNHW�ZDVKLQJ�SURGXFWV��UHJDUGOHVV�RI�WKH�W\SHV�RI�LQJUHGLHQWV�

7KHUHIRUH��QR�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�SURGXFWV�DUH�H[SHFWHG�LQ�HQHUJ\�FRQVXPSWLRQ�GXULQJ

WKH� SURGXFW� IRUPXODWLRQ� SURFHVV�� � 7KH� VSHFLILF� VWHSV� UHTXLUHG� IRU� SURGXFWLRQ� �H�J��� PL[LQJ�

DSSOLFDWLRQ�RI�SUHVVXUH�RU�KHDW��HWF���LV�GHSHQGHQW�RQ�WKH�VSHFLILF�SURGXFW�FKRVHQ���'LIIHUHQFHV�LQ

WKH�XVH�RI�QDWXUDO�UHVRXUFHV�LQ�WKLV�IRUPXODWLRQ�VWHS��EH\RQG�WKH�IRUPXODWLRQV�WKHPVHOYHV��DUH�DOVR

H[SHFWHG�WR�EH�PLQLPDO���

'LIIHUHQFHV�LQ�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�FRQVXPSWLRQ�PD\�H[LVW��KRZHYHU��ZKHQ�WKH
QDWXUH�RI�WKH�SURGXFW�DQG�LWV�SDFNDJLQJ�DUH�FRQVLGHUHG���6RPH�IRUPXODWLRQV�DUH�FRQFHQWUDWHG�DQG
UHTXLUH�GLOXWLRQ�ZLWK�ZDWHU�DW�WKH�SULQW�VKRS��RWKHUV�DOUHDG\�FRQWDLQ�ZDWHU�DQG�DUH�UHDG\�WR�XVH
ULJKW� IURP� WKH� VKLSSLQJ� FRQWDLQHU�� � �6WLOO� RWKHUV� DUH� QRW� GLOXWHG� ZLWK� ZDWHU�� HLWKHU� DW� WKH
PDQXIDFWXUHU�RU�DW�WKH�SULQW�VKRS����7KH�FRQFHQWUDWHG�IRUPXODWLRQV�HYDOXDWHG�LQ�WKLV�DVVHVVPHQW�
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VXFK�DV�IRUPXODWLRQV�1R����������������������DQG�����RFFXS\�OHVV�YROXPH�DQG�WKHUHIRUH�UHTXLUH�OHVV
SDFNDJLQJ�ZKHQ�VKLSSHG�WR�SULQWHUV�ZKHQ�GLOXWHG�RQ�VLWH���)XUWKHUPRUH��HQHUJ\�FRQVXPHG�GXULQJ
WKH�WUDQVSRUWDWLRQ�GLVWULEXWLRQ�RI�D�FRQFHQWUDWHG�SURGXFW�LV�OHVV�WKDQ�WKDW�RI�D�GLOXWHG�SURGXFW�

7KH�PDWHULDOV� LQ�ZKLFK� WKH� IRUPXODWLRQV� DUH� SDFNDJHG� VKRXOG� DOVR� EH� FRQVLGHUHG�� � ,Q
JHQHUDO�� SDFNDJLQJ� FRQWDLQLQJ� UHF\FOHG� FRQWHQW� DQG� ZKLFK� LV� UHF\FODEOH� UHGXFHV� UHVRXUFH
FRQVXPSWLRQ� �DQG� SRVVLEO\� HQHUJ\� XVH�� DV� FRPSDUHG� ZLWK� GLVSRVDEOH� SDFNDJLQJ� PDWHULDOV�
5HXVDEOH�SDFNDJLQJ�PD\�EH�HYHQ�PRUH�EHQHILFLDO�WKDQ�UHF\FOHG�UHF\FODEOH�SDFNDJLQJ�GHSHQGLQJ
RQ�WKH�HQHUJ\�UHTXLUHG�IRU�WUDQVSRUW�DQG�UHXVH�

:DVWH�'LVSRVDO

'LIIHUHQFHV�PD\�H[LVW�LQ�WKH�DPRXQWV�RI�HQHUJ\�DQG�QDWXUDO�UHVRXUFHV�FRQVXPHG�GXULQJ�WKH
GLVSRVDO�RI�EODQNHW�ZDVKLQJ�ZDVWH�VWUHDPV���7KH�XVH�RI�GLVSRVDEOH�ZLSHV�RU�VKRS�WRZHOV�FUHDWHV�D
VROLG� ZDVWH� VWUHDP� WKDW� PXVW� EH� SURSHUO\� PDQDJHG�� � $� VLPLODU� ZDVWH� VWUHDP� JHQHUDWHG� E\
DXWRPDWHG�V\VWHPV�DUH�WKH�GLVSRVDEOH�SDGV�XVHG�WR�UHPRYH�WKH�LQN�DQG�DSSOLHG�ZDVK��WKLV�SDG
UHSUHVHQWV�FRQVXPSWLRQ�RI�QDWXUDO�UHVRXUFHV�VLPLODU�WR�GLVSRVDEOH�ZLSHV�DQG�PXVW�EH�FRPSDUHG
WR�WKH�XVH�RI�UHXVDEOH�GLVSRVDEOH�ZLSHV���7KLV�XVH�RI�GLVSRVDEOH�VKRS�WRZHOV�FOHDUO\�FRQVXPHV
QDWXUDO� UHVRXUFHV�� �+RZHYHU�� IURP� WKH� GLVFXVVLRQ� DERYH�� UHXVDEOH� VKRS� WRZHOV� DOVR� FRQVXPH
VLJQLILFDQW�TXDQWLWLHV�RI�QDWXUDO�UHVRXUFHV�IRU�FOHDQLQJ�SXUSRVHV���2SWLPL]LQJ�WKH�XVH�RI�HLWKHU�ZLSH
DOWHUQDWLYH�LV�PRVW�GHVLUDEOH�

&KHPLFDO�ZDVK� UHF\FOLQJ� FDQ� EH� DFFRPSOLVKHG� WKRXJK� FHQWULIXJLQJ�� KDQG�ZULQJLQJ�� RU
JUDYLW\�GUDLQLQJ�ZDVK�VRDNHG�ZLSHV���:KLOH�UHF\FOLQJ�RI�ZDVWH�EODQNHW�ZDVK�FRQVHUYHV�QDWXUDO
UHVRXUFHV��LW�DOVR�FRQVXPHV�HQHUJ\���)RU�H[DPSOH��FHQWULIXJDWLRQ�UHTXLUHV�WKH�XVH�RI�HTXLSPHQW
ZKLFK�FRQVXPHV�HQHUJ\���)XUWKHU�SURFHVVLQJ�RI�WKH�FROOHFWHG�FKHPLFDOV��VXFK�DV�GLVWLOODWLRQ��PD\
EH�UHTXLUHG��DQG�WKHUHIRUH�UHSUHVHQWV�IXUWKHU�HQHUJ\�FRQVXPSWLRQ���7KHVH�HQHUJ\�LVVXHV��DQG�WKH
LVVXHV�RI�QDWXUDO�UHVRXUFH�XVH��VKRXOG�EH�FRQVLGHUHG�WR�FDSWXUH�WKH�IXOO�OLIH�F\FOH�FRVWV�DQG�EHQHILWV
RI�EODQNHW�ZDVK�DOWHUQDWLYHV�DQG�WKH�PHWKRGV�XVHG�WR�DSSO\�DQG�PDQDJH�WKH�PDWHULDOV���5HF\FOLQJ
RI� ZDVWH� VROYHQWV� LV� XVXDOO\� SUHIHUUHG� RYHU� GLVSRVDO�� DV� HVWDEOLVKHG� LQ� WKH� QDWLRQDO� ZDVWH
PDQDJHPHQW�KLHUDUFK\�RXWOLQHG�LQ�WKH�3ROOXWLRQ�3UHYHQWLRQ�$FW�RI������

5.3  COMPARISON OF LIFE-CYCLE TRADE-OFF ISSUES

3ULQWHUV�VKRXOG�FRQVLGHU�WKH�OLIH�F\FOH�RI�DOWHUQDWLYH�EODQNHW�ZDVKLQJ�SURGXFWV�LI�WKH�JRDO
LV�WR�FRQVHUYH�HQHUJ\�DQG�QDWXUDO�UHVRXUFHV���2QO\�E\�FRQVLGHULQJ�DQG�FRPSDULQJ�WKH�HQHUJ\�XVH
DQG�QDWXUDO�UHVRXUFH�FRQVXPSWLRQ�RI�HDFK�OLIH�F\FOH�VWDJH�FDQ�D�FRPSOHWHO\�LQIRUPHG�GHFLVLRQ�EH
PDGH���7KRXJK�D�TXDQWLWDWLYH�HYDOXDWLRQ�RI�HDFK��OLIH�F\FOH�VWDJH�LV�EH\RQG�WKH�VFRSH�RI�WKLV�&76$�
SULQWHUV�FDQ�VWLOO�FRQVLGHU�WKH�OLIH�F\FOH�WUDGH�RIIV�WR�RSWLPL]H�WKH�EODQNHW�ZDVKLQJ�SURFHVV�DQG�WKH
RYHUDOO�FRQVXPSWLRQ�RI�HQHUJ\�DQG�QDWXUDO�UHVRXUFHV���7KHUH�LV�UDUHO\�D�FOHDUO\�SUHIHUUHG�FKRLFH�
KRZHYHU�� ZKHQ� FRQVLGHULQJ� WKH� OLIH�F\FOH� HQHUJ\� DQG� QDWXUDO� UHVRXUFH� LPSDFWV� RI� D� VHOHFWHG
SURGXFW���7DEOH�����VXPPDUL]HV�VRPH�RI�WKH�WUDGH�RIIV�ZKHQ�FRQVLGHULQJ�HQHUJ\�FRQVXPSWLRQ�DQG
QDWXUDO�UHVRXUFHV�XVH���
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Table 5-1.  Summary of Trade-Offs When Considering Energy Consumption and Natural
Resources Use

Energy Issues Natural Resource Issues

Standard Shop Practices no clear distinction between reusable and disposable wipes or shop
towels

optimizing cleaning process and minimizing waste print run conserves
energy and natural resources

Chemical Composition no clear distinction between products concerning renewable and non-
renewable resources

Formulation and concentrated formulations concentrated formulations require
Packaging consume less energy during less packaging thus reducing

transport/distribution when diluted natural resource consumption
on site

packaging containing recycled
content and which is recyclable
reduces natural resource
consumption 

Disposal recycling waste blanket wash collection and reuse/recycling of
consumes energy (e.g., waste blanket wash conserves
centrifugation, distillation, etc.) natural resources
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ZKLFK�PD\�EH�HPSOR\HG�DW�OLWKRJUDSKLF�SULQW
VKRSV� WR� SUHYHQW� SROOXWLRQ�� WR� UHGXFH
FKHPLFDO� FRQVXPSWLRQ�� DQG� WR� PLQLPL]H
ZDVWH���6HFWLRQ�����H[DPLQHV�UHVXOWV�IURP�D
SROOXWLRQ� SUHYHQWLRQ� VXUYH\�� ZKLFK� DVNHG
OLWKRJUDSKHUV�WR�LGHQWLI\�ZKDW�DFWLYLWLHV�WKH\
FXUUHQWO\�HPSOR\�WR�DFKLHYH�D�PRUH�HQYLURQ�
PHQWDOO\� IULHQGO\� ZRUNSODFH�� � 7KH� PRVW
FRPPRQ�RI�WKHVH�DFWLYLWLHV�DQG�WKHLU�HIIHFWV
DUH� SUHVHQWHG�� � 7KH� SROOXWLRQ� SUHYHQWLRQ
EHQHILWV�WKDW�UHVXOW�IURP�FKDQJLQJ�ZRUNSODFH
SUDFWLFHV� DUH� GLVFXVVHG� LQ� GHWDLO�� � 6HFWLRQ
����DGGUHVVHV�RSWLRQV�IRU�UHF\FOLQJ�VROYHQWV
DQG� WKH� HFRQRPLF� DQG� HQYLURQPHQWDO
LPSOLFDWLRQV�DVVRFLDWHG�ZLWK�VXFK�UHF\FOLQJ�
0HWKRGV�IRU�H[WUDFWLQJ�VROYHQWV�IURP�SUHVV
ZLSHV�DUH�DGGUHVVHG��DV�DUH�PHWKRGV� IRU� WUHDWLQJ�VSHQW�VROYHQWV�VR� WKDW� WKH\�PD\�EH� UHXVHG�
6ROYHQW�UHF\FOLQJ�DQG�GLVWLOODWLRQ�V\VWHPV�DUH�DOVR�GLVFXVVHG�

6.1  POLLUTION PREVENTION OPPORTUNITIES

3ROOXWLRQ�SUHYHQWLRQ��WR[LF�FKHPLFDOV�UHGXFWLRQ��DQG�ZDVWH�PLQLPL]DWLRQ�HIIRUWV�ZLWKLQ�D
SULQW� VKRS� FDQ� WDNH� PDQ\� DQG� YDULHG� IRUPV�� � 7KH� �:RUNSODFH� 3UDFWLFHV� 4XHVWLRQQDLUH� IRU
/LWKRJUDSKHUV�� ZDV� XVHG� WR� FROOHFW� LQIRUPDWLRQ� RQ�PDQ\� VXFK� HIIRUWV�� � 7KLV� VXUYH\� WRRO� ZDV
GHYHORSHG�E\�SULQWHUV��XQLRQ�UHSUHVHQWDWLYHV��FRQVXOWDQWV�WR�WKH�SULQWLQJ�LQGXVWU\��VXSSOLHUV��DQG
WKH�8QLYHUVLW\�RI�7HQQHVVHH�&HQWHU�IRU�&OHDQ�3URGXFWV�DQG�&OHDQ�7HFKQRORJLHV���7KH�TXHVWLRQQDLUH
ZDV�GLVWULEXWHG�LQ������E\�UHSUHVHQWDWLYHV�IURP�WKH�3ULQWLQJ�,QGXVWULHV�RI�$PHULFD��WKH�*UDSKLF
&RPPXQLFDWLRQV�,QWHUQDWLRQDO�8QLRQ��WKH�$VVRFLDWLRQ�RI�4XLFN�3ULQWHUV��DQG�SULQWHUV�ZKR�KHOSHG
GHVLJQ�WKH�TXHVWLRQQDLUH���7ZR�KXQGUHG�DQG�VL[�TXHVWLRQQDLUHV�ZHUH�FRPSOHWHG�E\�SULQWHUV��DQG
FRPSULVH�WKH�GDWDEDVH�IURP�ZKLFK�WKH�IROORZLQJ�LQIRUPDWLRQ�ZDV�GUDZQ���,PSURYHG�ZRUNSODFH
SUDFWLFHV��IDFLOLW\�SURJUDPV��H�J���SROOXWLRQ�SUHYHQWLRQ�RU�ZDVWH�PLQLPL]DWLRQ�SURJUDPV���DV�ZHOO�DV
SURFHVV��HTXLSPHQW��DQG�SURGXFW�FKDQJHV�ZHUH�WKH�SULPDU\�FDWHJRULHV�RI�SROOXWLRQ�SUHYHQWLRQ
RSSRUWXQLWLHV�LGHQWLILHG�LQ�WKH�TXHVWLRQQDLUH���

6.1.1  Summary of Responses to Workplace Practices Questionnaire

2I�WKH�UHVSRQGHQWV�WR�WKH�TXHVWLRQQDLUH�����SHUFHQW�KDYH�WULHG�DOWHUQDWLYH�EODQNHW�ZDVKLQJ
FKHPLFDOV�SURGXFWV��DV�VKRZQ�LQ�7DEOH�������7KLV�RSWLRQ�ZDV�WKH�PRVW�IUHTXHQWO\�WULHG�SROOXWLRQ
SUHYHQWLRQ� RSWLRQ� LGHQWLILHG� E\� WKH� UHVSRQGHQWV� WR� WKH� TXHVWLRQQDLUH�� �&KDQJHV� LQ�ZRUNSODFH
SUDFWLFHV� WR�SUHYHQW�SROOXWLRQ�ZHUH�QH[W�DW����SHUFHQW�� �1HDUO\����SHUFHQW�RI� WKH�UHVSRQGHQWV
LQGLFDWHG�WKH\�KDG�LPSOHPHQWHG�HLWKHU�HTXLSPHQW�DQG�RU�SURFHVV�FKDQJHV�WR�LPSURYH�WKH�EODQNHW
ZDVKLQJ�SURFHVV�
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Table 6-1.  Blanket Washing Activities to Prevent Pollution

Pollution Prevention Activity % Response

Tried Alternative Blanket Wash 76.1%

Implemented Workplace Practices Changes 48.4%

Established Pollution Prevention, Waste Minimization, or Source Reduction Program 36.1%

Implemented Equipment Changes 28.8%

Implemented Process Changes 26.9%

Note:  Due to multiple responses, numbers add to more than 100%.

0DQ\�SULQWHUV�DUH�UHDOL]LQJ�WKDW�LPSOHPHQWLQJ�FKDQJHV�VXFK�DV�WKHVH�FDQ�VDYH�WLPH�DQG
FXW�FRVWV�ZKLOH�SUHYHQWLQJ�SROOXWLRQ���)URP�WKH�UHVXOWV�RI�WKH�:RUNSODFH�3UDFWLFHV�4XHVWLRQQDLUH�
RYHU����SHUFHQW�RI�WKH�UHVSRQGHQWV�ZKR�KDYH�LPSOHPHQWHG�FKDQJHV�WR�UHGXFH�WKH�XVH�RI�EODQNHW
ZDVK�LQGLFDWHG�WKDW�PDWHULDOV�FRVW�KDG�GHFUHDVHG�RU�UHPDLQHG�XQFKDQJHG���)XUWKHUPRUH��WKH�WLPH
UHTXLUHG�WR�FOHDQ�WKH�EODQNHW�IRU�WKHVH�UHVSRQGHQWV�KDG�HLWKHU�UHPDLQHG�XQFKDQJHG�RU�GHFUHDVHG
IRU����SHUFHQW�RI�WKH�UHVSRQGHQWV���7KHVH�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH�����

Table 6-2.  Effects of Pollution Prevention Activities

Parameter
% Response

Increased? Decreased? No Change? No Response

Materials Cost 24.6% 36.9% 33.8% 4.6%

Time to Clean Blanket 36.9% 32.3% 29.2% 1.5%

Waste Run After Cleaning 24.6% 21.5% 49.2% 4.6%

7KH� DSSOLFDWLRQ� RI� DOWHUQDWLYH� FKHPLFDO� SURGXFWV� FDQ� VLJQLILFDQWO\� UHGXFH� FKHPLFDO
H[SRVXUHV�LQ�WKH�ZRUNSODFH���0DQ\�DOWHUQDWLYH�SURGXFWV�FRQWDLQ�D�UHGXFHG�SHUFHQWDJH���������RI
YRODWLOH�RUJDQLF�FRPSRXQGV��92&V���RU�DUH�GHULYHG�IURP�FKHPLFDO�VRXUFHV�RWKHU�WKDQ�SHWURFKHPLFDO
IHHGVWRFNV���7KH�TXHVWLRQQDLUH�DVNHG�SULQWHUV�ZKLFK�DOWHUQDWLYH�SURGXFWV�WKH\�KDYH�LPSOHPHQWHG
RU�WHVWHG��7DEOH�����VXPPDUL]HV�WKH�UHVSRQVHV���7KHVH�UHVXOWV�VKRZ�WKDW�WKH�DOWHUQDWLYH�SURGXFWV
PRVW� IUHTXHQWO\� XVHG� ZHUH� HLWKHU� FLWUXV�EDVHG� �QHDUO\� ��� SHUFHQW�� RU� ORZ� 92&�FRQWHQW
�DSSUR[LPDWHO\����SHUFHQW��SURGXFWV��
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Table 6-3.  Alternative Blanket Washing Products Implemented or Tested by Printers

Product Category % Response

     < 30% VOC Content 39.2%

     Citrus-Based 52.9%

     Oil-Based 10.5%

     Surfactant-Based 11.8%

Note:  Due to multiple responses, numbers add to more than 100%.

)XUWKHU�LQYHVWLJDWLRQ�LQWR�WKH�DSSOLFDWLRQ�RI�DOWHUQDWLYH�SURGXFWV�LGHQWLILHG�RYHU����SHUFHQW
RI� WKH� UHVSRQGHQWV�ZHUH� VDWLVILHG�ZLWK� WKH� SHUIRUPDQFH� RI� WKH� DOWHUQDWLYH� FKHPLFDO� SURGXFWV�
LQGHSHQGHQW�RI�WKH�W\SH�RI�DOWHUQDWLYH�FKHPLFDO�SURGXFWV�WULHG���)RUW\�IRXU�SHUFHQW�IRXQG�DOWHUQDWLYH
SURGXFWV�XQVDWLVIDFWRU\���,QDGHTXDWH�SURGXFW�LQIRUPDWLRQ�DQG�RSHUDWRU�SUHIHUHQFH�ZHUH�WKH�WZR
SULPDU\�UHDVRQV�LGHQWLILHG�E\�WKRVH�UHVSRQGHQWV�ZKR�KDG�QRW�WULHG�DOWHUQDWLYH�FKHPLFDO�SURGXFWV�
7KH�HYDOXDWLRQ�RI�DOWHUQDWLYH�EODQNHW�ZDVKLQJ�FKHPLFDO�SURGXFWV�LV�WKH�IRFXV�RI�WKLV�&76$��IXUWKHU
GLVFXVVLRQ�RI�SROOXWLRQ�SUHYHQWLRQ�RSSRUWXQLWLHV�LQ�WKLV�VHFWLRQ�ZLOO�WKHUHIRUH�IRFXV�RQ�ZRUNSODFH
SUDFWLFHV�DQG�IDFLOLW\�SURJUDPV�WR�SUHYHQW�SROOXWLRQ�

6.1.2  Workplace Practices

$V�WKH�VHFRQG�SROOXWLRQ�SUHYHQWLRQ�HIIRUW�PRVW�IUHTXHQWO\�LGHQWLILHG�E\�WKH�UHVSRQGHQWV�RI
WKH�TXHVWLRQQDLUH��LPSURYHG�ZRUNSODFH�SUDFWLFHV�FDQ�HQFRPSDVV�HYHU\�VHFWRU�RI�D�SULQW�VKRS���(YHQ
ZKHQ�IRFXVLQJ�VWULFWO\�RQ�WKH�EODQNHW�ZDVKLQJ��ZRUNSODFH�SUDFWLFHV�KDYH�WKH�SRWHQWLDO�WR�HOLPLQDWH
RU�PLQLPL]H�VRXUFHV�RI�SROOXWLRQ�DQG�UHGXFH�FKHPLFDO�H[SRVXUH�WR�ZRUNHUV�DQG�WKH�SXEOLF���7KH
:RUNSODFH�3UDFWLFHV�4XHVWLRQQDLUH�FRPSLOHG�GDWD�RQ�PDQ\�ZRUNSODFH�DFWLYLWLHV���7KH�IROORZLQJ
GLVFXVVLRQV�VXPPDUL]H�FRPPRQ�ZRUNSODFH�SUDFWLFHV� WR�SUHYHQW�SROOXWLRQ�DQG�GUDZ�XSRQ� WKH
UHVXOWV�RI�WKH�TXHVWLRQQDLUH�IRU�SUDFWLFDO�H[DPSOHV�

5DLVLQJ�(PSOR\HH�$ZDUHQHVV

5DLVLQJ� HPSOR\HH� DZDUHQHVV� RI� SROOXWLRQ� SUHYHQWLRQ� EHQHILWV� LV� WKH� EHVW� ZD\� WR� JHW
HPSOR\HHV� WR� DFWLYHO\� SDUWLFLSDWH� LQ� SROOXWLRQ� SUHYHQWLRQ� HIIRUWV�� � 0DQ\� SUHVV� RSHUDWRUV� DUH
UHOXFWDQW�WR�FKDQJH�IURP�WUDGLWLRQDO�EODQNHW�ZDVKLQJ�FKHPLFDOV�DQG�PHWKRGV��WKH\�VLPSO\�GR�QRW
EHOLHYH�WKH�DOWHUQDWLYH��OHVV�SROOXWLQJ�FKHPLFDO�SURGXFWV�DQG�PHWKRGV�ZLOO�ZRUN���7KLV�XQZLOOLQJQHVV
WR�WU\�QHZ�SURGXFWV�DQG�QHZ�WHFKQRORJLHV�PD\�LPSO\�WKDW��SULQWHUV�DUH�XQDZDUH�RI�WKH�SRWHQWLDO
EHQHILWV���3ULQWHUV�QHHG�WR�XQGHUVWDQG�WKDW�SROOXWLRQ�SUHYHQWLRQ�FDQ�UHVXOW�LQ�LPSURYHG�ZRUNHU
KHDOWK�DQG�VDIHW\��DQ�LPSURYHG�ZRUNLQJ�HQYLURQPHQW��FRVW�VDYLQJV��DQG�UHGXFHG�RU�OHVV�WR[LF�ZDVWH
VWUHDPV��ZKLFK�PHDQV�OHVV�RYHUDOO�LPSDFW�RQ�KXPDQ�KHDOWK�DQG�WKH�HQYLURQPHQW���2QH�SULQWHU
LQGLFDWHG�WKDW�KLV�QHZ�RSHUDWRUV�DUH�PRUH�FRQVFLHQWLRXV�DQG�XVH�OHVV�EODQNHW�ZDVK��WKLV�PD\
LOOXVWUDWH�EHQHILWV�JDLQHG�IURP�UDLVLQJ�HPSOR\HH�DZDUHQHVV�RI�WKH�KHDOWK��VDIHW\�DQG�HQYLURQPHQWDO
LVVXHV�DVVRFLDWHG�ZLWK�ZRUNSODFH�SUDFWLFHV�

)XUWKHUPRUH��PDQ\�SULQWHUV�DUH�EHJLQQLQJ�WR�GHVLJQ�DQG�LPSOHPHQW�SURJUDPV�WR�WHDFK
HPSOR\HHV�DERXW�WKH�EHQHILWV�RI�SROOXWLRQ�SUHYHQWLRQ���7KLUW\�VL[�SHUFHQW�RI�WKH�UHVSRQGHQWV�WR�WKH
TXHVWLRQQDLUH� UHSRUW� KDYLQJ� D� SROOXWLRQ� SUHYHQWLRQ�� ZDVWH�PLQLPL]DWLRQ�� RU� VRXUFH� UHGXFWLRQ
SURJUDP�DW�WKHLU�IDFLOLW\���2QH�SULQWHU�LQ�.DQVDV�&LW\��0LVVRXUL�LV�UHTXLUHG�WR�SUHSDUH�D�ZULWWHQ
SROOXWLRQ�SUHYHQWLRQ�SURJUDP�DV� D� ODUJH� TXDQWLW\�KD]DUGRXV�ZDVWH� JHQHUDWRU�� �+H� JRHV� RQ� WR
H[SODLQ��KRZHYHU��WKDW�WKLV�SURJUDP�LV�RQO\�WKH�EDVLV�RI�D�ELJ�SLFWXUH��VRXUFH�UHGXFWLRQ�SURJUDP
LPSOHPHQWHG�DW�WKH�IDFLOLW\���6LPLODUO\��D�SULQWHU�LQ�.HQW��:DVKLQJWRQ��DQG�RWKHUV��VWDWHG�WKH\�KDYH
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DGRSWHG�WKH�FRUSRUDWH�SROOXWLRQ�SUHYHQWLRQ�DQG�RU�ZDVWH�PDQDJHPHQW�SURJUDP�DV�WKHLU�IDFLOLW\
SURJUDP�� � 2WKHU� SULQWHUV� FRQWDFWHG� LQGLFDWHG� WKDW� WKHLU� SROOXWLRQ� SUHYHQWLRQ� SURJUDPV� ZHUH
PDQDJHPHQW�VWUDWHJLHV��UDWKHU�WKDQ�ZULWWHQ�SURJUDPV�

7DEOH�����OLVWV�VWHSV�GHVLJQHG�WR�UDLVH�HPSOR\HH�DZDUHQHVV��LQFOXGLQJ�ZULWWHQ�HQYLURQPHQWDO
SROLFLHV��DQG�WKH�EHQHILWV�RI�WKHVH�DFWLYLWLHV���2WKHU�H[DPSOHV�GUDZQ�IURP�WKH�TXHVWLRQQDLUH�LQFOXGH
D� VKRS� RZQHU� LQ� +DUULVEXUJ�� 3HQQV\OYDQLD�� ZKR� RUJDQL]HV� PRQWKO\� PHHWLQJV� ZLWK� KLV� SULQW
RSHUDWRUV�WR� LQIRUP�WKHP�RI�QHZ�SURGXFWV��WR�UHYLHZ�0DWHULDO�6DIHW\�'DWD�6KHHWV��DQG�XSGDWH
SULQWHUV�RQ�WKH�QHZHVW�ZDVWH�PDQDJHPHQW�VWUDWHJLHV���3HULRGLF�WUDLQLQJ�LV�DOVR�RIIHUHG�WR�PDLQWDLQ
RSWLPDO�SULQWLQJ�WHFKQLTXHV�DQG�HIIHFWLYH�ZDVWH�PLQLPL]DWLRQ�PDQDJHPHQW�SUDFWLFHV���$W�DQRWKHU
IDFLOLW\� LQ�0DGLVRQ��:LVFRQVLQ��SULQWHUV�KDYH�FRPPHQWHG�RQ�WKH� LPSURYHG�ZRUNLQJ�FRQGLWLRQV
UHVXOWLQJ�IURP�WKH�LPSOHPHQWDWLRQ�RI�D�ORZ�92&�EODQNHW�ZDVKLQJ�SURGXFW���7KH�KHDGDFKHV�DQG
RGRUV�DVVRFLDWHG�ZLWK�WKH�ROG�SURGXFWV�KDYH�EHHQ�HOLPLQDWHG�ZLWK�WKH�QHZ�SURGXFW�

0DWHULDOV�0DQDJHPHQW�DQG�,QYHQWRU\

0DWHULDOV�PDQDJHPHQW�DQG�LQYHQWRU\�FRQWURO�PHDQV�XQGHUVWDQGLQJ�KRZ�FKHPLFDOV�DQG
PDWHULDOV�IORZ�WKURXJK�D�IDFLOLW\�WR�LGHQWLI\�WKH�EHVW�RSSRUWXQLWLHV�IRU�SROOXWLRQ�SUHYHQWLRQ���3URSHU
PDWHULDOV� PDQDJHPHQW� DQG� LQYHQWRU\� FRQWURO� LV� D� VLPSOH�� FRVW�HIIHFWLYH� DSSURDFK� WR� SUHYHQW
SROOXWLRQ���.HHSLQJ�WUDFN�RI�FKHPLFDO�XVDJH�DQG�OLPLWLQJ�WKH�DPRXQW�RI�FKHPLFDOV�RQ�WKH�SURFHVV
IORRU�JLYHV�RSHUDWRUV�DQ�LQFHQWLYH�WR�XVH�WKH�PLQLPXP�DPRXQW�RI�FKHPLFDO�UHTXLUHG�WR�GR�WKH�MRE�
7KLV�ZDV�RQH�EHQHILW�LGHQWLILHG�E\�D�SULQWHU�ZKR�QRZ�SXUFKDVHV�QRQ�EXON�FKHPLFDO�SURGXFWV��WKLV
PDWHULDOV�PDQDJHPHQW�SUDFWLFH�UHVXOWHG�LQ�D�FRQWUROOHG�XVH�RI�FKHPLFDOV�RQ�WKH�SUHVV�URRP�IORRU�
(QVXULQJ�WKDW�DOO�FKHPLFDO�FRQWDLQHUV�DUH�NHSW�FORVHG�ZKHQ�QRW�LQ�XVH�PLQLPL]HV�WKH�DPRXQW�RI
FKHPLFDO�ORVW�WKURXJK�HYDSRUDWLRQ�WR�WKH�DWPRVSKHUH���1RW�RQO\�GR�WKHVH�VLPSOH�SUDFWLFHV�UHVXOW
LQ�OHVV�RYHUDOO�FKHPLFDO�XVDJH��WKXV�UHSUHVHQWLQJ�D�FRVW�VDYLQJV��WKH\�DOVR�UHVXOW�LQ�UHGXFHG�ZRUNHU
H[SRVXUH�WR�FKHPLFDOV�DQG�DQ�LPSURYHG�ZRUNLQJ�HQYLURQPHQW���7DEOH�����OLVWV�VRPH�RI�WKH�VWHSV
WR�DQG�EHQHILWV�RI�PDWHULDOV�PDQDJHPHQW�DQG�LQYHQWRU\�FRQWURO�

6HOHFWHG�UHVXOWV� IURP�WKH�:RUNSODFH�3UDFWLFHV�4XHVWLRQQDLUH�UHYHDO�WKDW�PDQ\�SULQWHUV
IROORZ�D�QXPEHU�RI�WKHVH�PDWHULDOV�PDQDJHPHQW�DQG�LQYHQWRU\�SUDFWLFHV���,Q�RQH�SRUWLRQ�RI�WKH
TXHVWLRQQDLUH�SULQWHUV�ZHUH�DVNHG�WR�GHVFULEH�WKHLU�FKHPLFDO�VWRUDJH�SUDFWLFHV��KRZ�DQG�ZKHUH��
DV� ZHOO� DV� WKH� ZD\�V�� LQ� ZKLFK� WKHVH� SURGXFWV� DUH� UHWULHYHG� IRU� XVH� DW� D� SUHVV�� � 7KH� ODUJHVW
SHUFHQWDJH�RI�SULQWHUV��QHDUO\����SHUFHQW��VWRUH�WKHLU�FKHPLFDO�SURGXFWV�LQ�FORVHG�FRQWDLQHUV�RU
VDIHW\�FDQV���2YHU����SHUFHQW�RI�WKH�UHVSRQGHQWV�XVH�FORVHG�GUXPV�RU�SDLOV��VDIHW\�FDQV��HPSOR\HG
E\����SHUFHQW�RI�WKH�UHVSRQGLQJ�SULQWHUV��FDQ�IXUWKHU�LPSURYH�WKH�VDIHW\�DQG�ZRUNLQJ�FRQGLWLRQV
RI�WKH�SULQW�VKRS�E\�RIIHULQJ�D�PRUH�LPSURYHG�IRUP�RI�FKHPLFDO�FRQWDLQPHQW���)XUWKHUPRUH��RYHU
���SHUFHQW�RI�WKH�SULQWHUV�UHVSRQGLQJ�WR�WKLV�SRUWLRQ�RI�WKH�TXHVWLRQQDLUH�SXPS�FKHPLFDO�SURGXFWV
IURP�ODUJH�VWRUDJH�FRQWDLQHUV�WR�WKH�VPDOOHU�FRQWDLQHUV�XVHG�DW�WKH�SUHVV�

7KHVH� UHVXOWV� DOVR� LQGLFDWH� WKDW�PDQ\� SULQWHUV� KDYH� RSSRUWXQLWLHV� IRU� LPSURYLQJ� WKHLU
PDWHULDOV�PDQDJHPHQW�SUDFWLFHV�WR�SUHYHQW�SROOXWLRQ���3ULQWHUV�ZKR�DUH�VWRULQJ�FKHPLFDOV�LQ�RSHQ
FRQWDLQHUV�FDQ�HDVLO\�LPSURYH�ZRUNHU�FRQGLWLRQV�DQG�SUHYHQW�PDWHULDOV�ORVV�E\�VLPSO\�XVLQJ�D
FORVHG�VDIHW\�FRQWDLQHU���,QYHVWLQJ�LQ�D�VLPSOH�KDQG�KHOG�SXPS�FDQ�KDYH�D�UDSLG�SD\�EDFN�SHULRG
GXH�WR�WKH�PRQH\�VDYHG�IURP�SUHYHQWLQJ�WKH�VSLOOV�WKDW�FDQ�RFFXU�ZKHQ�FKHPLFDOV�DUH�WUDQVIHUUHG
IURP�FRQWDLQHU�WR�FRQWDLQHU�E\�KDQG�
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Table 6-4.  Benefits of Raising Employee Awareness

Activity to Raise Employee Awareness Benefits

Prepare a written environmental policy Establishes environmental management goals;
illustrates management commitment to pollution
prevention and environmental goals

Prepare written procedures on equipment Better informs employees of the proper procedures for
operation and maintenance, materials using equipment and disposing of materials; helps
handling, and disposal prevent accidents

Provide employee training on health and Ensures that employees have proper training to
safety issues, materials handling and disposal understand benefits of proper materials handling and

disposal, and potential consequences of improper
workplace practices to their health and safety, the
environment, and company profitability

Seek employee input on pollution prevention Encourages the persons closest to the process to
activities develop the best, most creative approach to pollution

prevention; employee involvement and ownership of
the program has been essential to many successful
programs

Make employees accountable for waste Encourages employees to be aware of ways they can
generation and provide incentives for reduction prevent pollution; rewards active involvement in

pollution prevention activities

Provide feedback to employees on materials Re-emphasized management commitment to pollution
handling and disposal, and pollution prevention prevention; encourages employees to continue to
performance improve

Table 6-5.  Materials Management and Inventory Practices and Their Benefits

Workplace Practices Benefits

Manage inventory on a first-in, first-out basis Reduces materials and disposal costs of expired
materials

Minimize the amount of chemicals kept on the Gives employees an incentive to use less
process floor at any time materials

Centralize responsibility for storing and Gives employees an incentive to use less
distributing chemicals materials

Store chemical products in closed, clearly marked Reduces materials loss; increases worker safety;
containers reduces worker exposure; prevents mixing of

hazardous and nonhazardous materials

Use a pump to transfer chemical products from Reduces potential for accidental spills; reduces
large containers to smaller containers that are worker exposure
used at work stations
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3URFHVV�,PSURYHPHQWV

2QFH�WKH�IORZ�RI�PDWHULDOV�ZLWKLQ�D�IDFLOLW\�KDV�EHHQ�GRFXPHQWHG��WKH�QH[W�VWHS�LV�WR�DQDO\]H
WKH�SURFHVV�WR�LGHQWLI\�ZRUNSODFH�SUDFWLFHV�WKDW�FDQ�EH�DGRSWHG�WR�SUHYHQW�SROOXWLRQ�DW�WKH�VRXUFH�
3URFHVV�LPSURYHPHQWV�WKURXJK�ZRUNSODFH�SUDFWLFHV�PHDQ�UHHYDOXDWLQJ�WKH�GD\�WR�GD\�RSHUDWLRQ
WKDW�PDNH�XS�WKH�SULQWLQJ�SURFHVV���7DEOH�����OLVWV�VRPH�ZRUNSODFH�SUDFWLFHV��DQG�WKHLU�EHQHILWV�
WKDW�SUHYHQW�SROOXWLRQ�

7KH�:RUNSODFH� 3UDFWLFHV� 4XHVWLRQQDLUH� DOVR� FROOHFWHG� VSHFLILF� LQIRUPDWLRQ� RQ�ZKHWKHU
SULQWHUV�DUH�XVLQJ�PDQ\�RI�WKHVH�SURFHVV�LPSURYHPHQWV���$FFRUGLQJ�WR�WKH�UHVXOWV�����SHUFHQW�RI
WKH�VXUYH\HG�SULQWHUV�XVH�VTXLUW�ERWWOHV�WR�VWRUH�FKHPLFDO�EODQNHW�ZDVKHV�DW�WKH�SUHVV���,Q�DGGLWLRQ�
���SHUFHQW�RI�WKH�SULQWHUV�XVH�VDIHW\�FDQV��FORVHG�FRQWDLQHUV��DQG�RU�VDIHW\�FDELQHWV�IRU�FKHPLFDO
VWRUDJH�EHVLGH�WKH�SUHVV�� �7KH�XVH�RI� WKHVH�PDWHULDOV�PLQLPL]H�HYDSRUDWLYH� ORVVHV�RI�FKHPLFDO
SURGXFWV�DQG�WKHUHIRUH�SUHYHQWV�SROOXWLRQ���9HU\�IHZ�UHVSRQGHQWV��OHVV�WKDQ���SHUFHQW��LGHQWLILHG
WKH�XVH�RI�RSHQ�FRQWDLQHUV�RI�DQ\�NLQG�EHVLGH�WKH�SUHVV�

,Q�DGGLWLRQ�WR�FKHPLFDO�VWRUDJH�SUDFWLFHV��PDQ\�SULQWHUV�UHSRUWHG�XVLQJ�JRRG�RSHUDWLQJ
SURFHGXUHV�WR�UHGXFH�ZRUNHU�H[SRVXUH�WR�EODQNHW�ZDVKLQJ�FKHPLFDOV���7KH�XVH�RI�JORYHV��QHDUO\���
SHUFHQW���H\H�SURWHFWLRQ��DQG�DSURQV�SURWHFWV�ZRUNHUV�IURP�GLUHFW�FRQWDFW�ZLWK�FKHPLFDO�SURGXFWV�
7KH�IRUW\�IRXU�UHVSRQGHQWV�������SHUFHQW��ZKR�XVH�QR�SHUVRQDO�SURWHFWLYH�HTXLSPHQW��KRZHYHU�
LGHQWLI\�WKH�JUHDW�SRWHQWLDO�WKDW�H[LVWV�LQ�D�SULQW�VKRS�IRU�FKHPLFDO�H[SRVXUH�UHGXFWLRQ�HIIRUWV���

Table 6-6.  Process Improvements and Their Benefits

Workplace Practices Benefits

Use plunger cans or squeeze bottles to deliver Reduces potential for accidental spills; reduces
controlled quantities of blanket wash materials use; reduces worker exposure

Apply a specified amount of chemical products to Reduces chemical usage through controlled
shop towels rather than an uncontrolled amount applications
directly to blanket

Reduce the size of the towel or wipe used during More efficient use of towels; reduces solvent use;
clean-up, and use reusable towels or wipes reduces worker exposure

Use reusable towels or wipes, and reuse shop Reduces materials use (shop towels and blanket
towels for multiple blanket washes wash); reduces solid waste generation; reduces

worker exposure

Store chemical-laden wipes in closed container Reduces chemical losses due to evaporation;
between uses reduces worker exposure

Evaluate alternative chemicals:  water dilution Reduces chemical usage with no loss of
ratios (increase the amount of water) efficiency; reduces worker exposure

Only apply chemicals where necessary Reduces chemical usage; reduces worker
exposure

Avoid delays in cleaning blankets Simplifies ink removal from blanket

Use appropriate personal protective equipment Reduces worker exposure
(gloves, eye protection, etc.)
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7KH�DSSOLFDWLRQ�RI�FOHDQLQJ�SURGXFWV� WR�VKRS� WRZHOV�E\�VTXLUW�ERWWOH�RU�VDIHW\�SOXQJHU�
LGHQWLILHG�DV�VWDQGDUG�SUDFWLFH�E\�RYHU����SHUFHQW�RI�WKH�VXUYH\HG�SULQWHUV��LV�DQRWKHU�ZRUNSODFH
SUDFWLFH� WKDW� FRQWUROV� WKH�XVH� RI� FKHPLFDOV� UHVXOWLQJ� LQ�PDWHULDOV� FRQVHUYDWLRQ�DQG� LPSURYHG
ZRUNLQJ�FRQGLWLRQV�

'LVFXVVLRQV�ZLWK�SULQWHUV� LGHQWLILHG� IXUWKHU�HIIHFWLYH�RSHUDWLQJ�SURFHGXUHV�DQG�SURFHVV
LPSURYHPHQWV�WR�PLQLPL]H�ZDVWH���2QH�VXFK�RSHUDWLQJ�SURFHGXUH�LV�OLPLWLQJ�WKH�QXPEHU�RI�WLPHV
WKH� EODQNHW� LV�ZDVKHG�� �2QH� UHVSRQGHQW� WR� WKH� TXHVWLRQQDLUH� FOHDQV� WKH� EODQNHW� �RQO\�ZKHQ
ILQLVKHG��QRW�HYHU\�WLPH�WKH�SRVLWLRQ�RI�WKH�SODWH�LV�FKDQJHG�GXULQJ�D�SULQW�UXQ����$�SULQWHU�LQ
7XFVRQ��$UL]RQD�KDV�FKDQJHG�ZRUNSODFH�SUDFWLFHV�WR�RSWLPL]H�WKH�QXPEHU�RI�ZLSHV�XVHG���:LWK�WKLV
FXUUHQW�ZRUNSODFH�SUDFWLFH��ZKLFK�LQYROYHV�WKH�XVH�RI�DQ�DOWHUQDWLYH�ZDVK�VXSSOHPHQWHG�E\�WKH
OLPLWHG�XVH�RI�D�VWURQJ�VROYHQW��ZLSH�XVH�KDV�EHHQ�UHGXFHG�E\�KDOI�

:DVWH�0DQDJHPHQW�3UDFWLFHV

$IWHU�WKH�EODQNHW�LV�FOHDQ��WKHUH�VWLOO�H[LVW�RSSRUWXQLWLHV�IRU�LPSURYLQJ�WKH�PDQDJHPHQW�RI
ZDVWH�SURGXFWV�JHQHUDWHG�GXULQJ�QRUPDO�SULQWLQJ�RSHUDWLRQV���7DEOH�����SUHVHQWV�EDVLF�ZRUNSODFH
SUDFWLFHV�WKDW�FDQ�EH�DSSOLHG�WR�SUHYHQW�SROOXWLRQ�LQ�WKH�PDQDJHPHQW�RI�ZDVWHV���7DEOHV�����DQG
����SUHVHQW�LQIRUPDWLRQ�DERXW�SULQWHUV�ZDVWH�PDQDJHPHQW�SUDFWLFHV�FRPSLOHG�IURP�WKH�:RUNSODFH
3UDFWLFHV�4XHVWLRQQDLUH�

7KH�UHVXOWV� IURP�WKH�:RUNSODFH�3UDFWLFHV�4XHVWLRQQDLUH�SUHVHQWHG� LQ�7DEOH������ �$IWHU
DFFRXQWLQJ� IRU� WKRVH� SULQWHUV� IRU� ZKLFK� VWRUDJH� RI� EODQNHW� ZDVK� FKHPLFDOV� LV� QRW� DSSOLFDEOH
���������RYHU�WKUHH�IRXUWKV�RI�WKH�UHPDLQLQJ�SULQWHUV�VWRUH�WKHLU�EODQNHW�ZDVK�FKHPLFDOV�LQ�FORVHG
FRQWDLQHUV���7KH�PHWKRGV�RI�WUHDWPHQW�DQG�GLVSRVDO�SUHVHQWHG�LQ�7DEOH�����UHYHDO�WKDW�WKHUH�DUH
D�YDULHW\�RI�PDQDJHPHQW�SRVVLELOLWLHV�DYDLODEOH�WR�SULQWHUV���5HF\FOLQJ�RI�VSHQW�VROYHQWV��ZKHWKHU
RQ�� RU� RII�VLWH�� LV� SUHIHUDEOH� WR� GLVFKDUJLQJ� WR� D� VHZHU� V\VWHP� RU� GLVSRVLQJ� RI� WKH� VROYHQW� DV
KD]DUGRXV�RU�QRQ�KD]DUGRXV�ZDVWH�

Table 6-7.  Waste Management Workplace Practices and Benefits

Waste Management Practices Benefits

Maintain accurate logs of chemical and materials Understanding materials flow and how it relates
stock, chemicals and materials use, and waste to waste generation rates provides insights into
generation rates pollution prevention opportunities

Segregate waste by waste stream and keep in Allows for more effective reuse and recycling of
marked, easily accessible, closed containers waste materials; prevents nonhazardous waste

from becoming contaminated with hazardous
waste; minimizes evaporation of chemical waste
products; reduces worker exposure

Use gravity-drain, wringing, or centrifugation to Recovers chemical products for reuse and
collect excess chemical products from used shop recycling
towels and wipes

Keep used shop towels and collect waste Minimizes evaporation of chemical waste
chemicals in closed containers products; reduces worker exposure
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Table 6-8.  Waste Management Practices for Waste Blanket Wash

Method of Storage % Response Method of % Response
Treatment/Disposal

In a closed container 39.9% Sent to Recycler 14.8%

In an open container 3.4% Recycled on-site 1.0%

No specific container 1.5% Discharged to sewer 2.5%

Other 0.5% Hazardous Waste 9.9%

No response 4.9% Nonhazardous Waste 8.4%

Not applicable 49.8% Other 4.4%

No Response 9.4%

Not Applicable 49.8%

Note: Printers were able to specify unique methods under the category "Other".  The "Not Applicable" category
represents those printers who indicated they do not generate and/or collect liquid waste blanket wash.

7DEOH�����LGHQWLILHV�D�YDULHW\�RI�VWUDWHJLHV�DYDLODEOH�IRU�WKH�PDQDJHPHQW�RI�VKRS�WRZHOV���$V
VWDWHG�LQ�7DEOH������WKH�XVH�RI�UHXVDEOH�WRZHOV�FDQ�EH�DQ�HIIHFWLYH�SROOXWLRQ�SUHYHQWLRQ�SUDFWLFH
ZKLFK�FRQVHUYHV�QDWXUDO�UHVRXUFHV�DQG�PLQLPL]HV�ZDVWH�GLVSRVDO� IHHV�� �7KH�FOHDQLQJ�RI� WKHVH
UHXVDEOH� WRZHOV�� KRZHYHU�� FUHDWHV� D� ZDVWH� VWUHDP� IURP� WKH� FOHDQLQJ� IDFLOLW\� ZKLFK� PXVW� EH
FRQVLGHUHG���&ROOHFWLQJ�XVHG�WRZHOV�LQ�D�FORVHG�FRQWDLQHU��D�ZRUNSODFH�SUDFWLFH�HPSOR\HG�E\�QHDUO\
���SHUFHQW�RI�WKH�UHVSRQGHQWV��PLQLPL]HV�FKHPLFDO�ORVVHV�YLD�HYDSRUDWLRQ�WKXV�LPSURYLQJ�WKH�ZRUN
HQYLURQPHQW���:KHQ�FROOHFWHG��D�SUHWUHDWPHQW�PHWKRG��H�J���FHQWULIXJDWLRQ�RU�ZULQJLQJ��WR�FROOHFW
DQ\�H[FHVV�FKHPLFDO�UHPDLQLQJ�RQ�WKH�WRZHOV�LV�SRVVLEOH���2QH�UHVSRQGHQW�WR�WKH�TXHVWLRQQDLUH
UHFRYHUV�VSHQW�EODQNHW�ZDVK�DQG�UHXVHV�LW�WR�FOHDQ�WKH�SUHVV�UROOHUV�� �)URP�WKH�UHVXOWV�RI�WKH
VXUYH\��KRZHYHU��IHZ�SULQWHUV��OHVV�WKDQ����SHUFHQW��DUH�WDNLQJ�DGYDQWDJH�RI�VXFK�PDQDJHPHQW
VWUDWHJLHV�

6.1.3  Conclusions

6HYHUDO� SROOXWLRQ� SUHYHQWLRQ� RSSRUWXQLWLHV� H[LVW� WR� UHGXFH� WKH� TXDQWLW\� DQG� WR[LFLW\� RI
EODQNHW�ZDVKLQJ�PDWHULDOV�XVHG�ZLWKLQ�OLWKRJUDSKLF�SULQWLQJ�IDFLOLWLHV���0DQ\�RI�WKHVH�RSSRUWXQLWLHV
FDQ�EH�DFFRPSOLVKHG�VLPSO\�E\� LPSOHPHQWLQJ�YDULRXV� LPSURYHG�ZRUNSODFH�SUDFWLFHV�� �:ULWWHQ
SROOXWLRQ�SUHYHQWLRQ�RU�ZDVWH�PLQLPL]DWLRQ�SURJUDPV��SURSHU�PDWHULDOV�PDQDJHPHQW��SURFHVV
LPSURYHPHQWV��DQG�ZDVWH�PDQDJHPHQW�SUDFWLFHV�UHSUHVHQW�VXFK�ZRUNSODFH�SUDFWLFHV���$�SROOXWLRQ
SUHYHQWLRQ�SURJUDP�FDQ�HVWDEOLVK�DFFHSWHG�RSHUDWLQJ�SURFHGXUHV�DQG�VHW�ZDVWH�UHGXFWLRQ�JRDOV�
3URSHU�PDWHULDOV�PDQDJHPHQW�PD\�RIIHU�LQFHQWLYHV�IRU�SULQWHUV�WR�XVH�OHVV�FKHPLFDOV�DQG�PLQLPL]H
FKHPLFDO� ORVVHV� WKURXJK� HYDSRUDWLRQ� RU� LQHIILFLHQW� XVH�� � ,W� DOVR� SURYLGHV� D� PHDQV� WR� WUDFN
LPSURYHPHQWV�DV�ZHOO�DV�WKH�UHVXOWLQJ�FRVW�VDYLQJV���6DIHW\�DQG�KHDOWK�EHQHILWV�FDQ�EH�DFKLHYHG
ZLWK�SURFHVV�LPSURYHPHQWV�DQG�SURSHU�ZDVWH�PDQDJHPHQW�SUDFWLFHV��DV�ZHOO�DV�PRUH�HIILFLHQW�XVH
RI�FKHPLFDO�VXSSOLHV���7KHVH�LPSURYHG�ZRUNSODFH�SUDFWLFHV�FDQ�EH�DFKLHYHG�DW�OLWWOH�WR�QR�H[SHQVH
WR�WKH�SULQW�VKRS��WKH\�DUH�FRVW�HIIHFWLYH�DQG�UHSUHVHQW�JRRG�EXVLQHVV�SUDFWLFH�



6.1  POLLUTION PREVENTION OPPORTUNITIES

�����  The mixture rule was struck down by a 1991 D.C. Circuit court ruling, but has been temporarily reenactedD

while EPA conducts a review of the rule.  For an update of changes to RCRA, contact the RCRA Hotline at (800)424-
9346.  
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Table 6-9.  Waste Management Practices for Reusable Shop Towels

Method of Storage Method of Pretreatment Method of Reuse or Disposal

In a closed Centrifuge 3.4% On-site Laundry 0.5%
container 74.4%

In an open Dryer 1.5% Off-site Laundry
container 14.3% 62.6%

No specific Hand Wringing 3.9% Hazardous Waste
container 7.9% 4.9%

Other 3.4% Automatic Wringer Nonhazardous
0.5% Waste 11.3%

None 70.0% Other 16.8%

Other 4.9% No Response 3.9%

No Response 15.8%

Note: Printers were able to specify unique methods under the category "Other".

6.2  RECYCLE OPPORTUNITIES

7KHUH�DUH� VHYHUDO� WHFKQRORJLHV� WKDW�PD\�PDNH�VROYHQW� UHFRYHU\�D� YLDEOH�DOWHUQDWLYH� IRU
SULQWHUV� VHHNLQJ� WR� UHGXFH� WKHLU� RSHUDWLQJ� FRVWV� DQG� ZDVWH�PDQDJHPHQW� H[SHQVHV�� � 3ULQWHUV
W\SLFDOO\�XVH�FORWK�VKRS�WRZHOV�RU�OHDVHG�WRZHOV�WR�FOHDQ�SUHVVHV�DQG�EODQNHW�UROOHUV���7KH�VSHQW
VROYHQWV�FRQWDLQHG�LQ�WKHVH�ZLSHV�PD\�SUHVHQW�WR[LFLW\�DQG�IODPPDELOLW\�FRQFHUQV�IRU�SULQWHUV�
LQGXVWULDO�ODXQGULHV��DQG�ORFDO�VHZHU�V\VWHPV���3ULQWHUV�KDYH�DGRSWHG�VHYHUDO�SUDFWLFHV�IRU�UHGXFLQJ
WKH�TXDQWLW\�DQG�WR[LFLW\�RI�WKH�VROYHQWV�OHIW�LQ�WKHLU�SUHVV�ZLSHV��LQFOXGLQJ�WKH�H[WUDFWLRQ�RI�VROYHQW
XVLQJ�D�KDQG�RSHUDWHG�ZULQJHU�RU�H[SORVLRQ�SURRI�FHQWULIXJH���2QFH�H[WUDFWHG��VROYHQWV�FDQ�WKHQ
EH�GLUHFWO\�UHXVHG�IRU�LPSUHFLVH�FOHDQLQJ�VXFK�DV�SDUWV�ZDVKLQJ�RU�FDQ�EH�WUHDWHG�E\�VRPH�IRUP
RI� GLVWLOODWLRQ� RU� ILOWUDWLRQ� IRU� UHXVH� DV� D� EODQNHW� FOHDQHU�� � 7KLV� VHFWLRQ� GLVFXVVHV� RSWLRQV� IRU
H[WUDFWLQJ�VROYHQWV�IURP�SUHVV�ZLSHV��DV�ZHOO�DV�RSWLRQV�IRU�WUHDWLQJ�VROYHQWV�IRU�UHXVH���6ROYHQW
UHF\FOLQJ�V\VWHPV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�EUXVK�EDVHG�DXWRPDWLF�EODQNHW�ZDVK�V\VWHPV�DUH�DOVR
GLVFXVVHG�EHORZ�

6.2.1  Solvent Recovery from Press Wipes

6ROYHQW�ODGHQ�SUHVV�ZLSHV�SUHVHQW�VHYHUDO�HQYLURQPHQWDO�FRQFHUQV�IRU�SULQWLQJ�IDFLOLWLHV�
LQGXVWULDO�ODXQGULHV��DQG�ORFDO�VHZHU�V\VWHPV�WKDW�UHFHLYH�WKH�ODXQGU\ªV�ZDVWHZDWHU���&RQFHUQV
LQFOXGH� YRODWLOLW\�� IODPPDELOLW\� DQG� DTXDWLF� WR[LFLW\� RI� WKH� HIIOXHQW� GLVFKDUJHG� E\� LQGXVWULDO
ODXQGULHV� WR�SXEOLFO\� RZQHG� WUHDWPHQW�ZRUNV� �327:��� �$GGLWLRQDOO\�� VRPH� VWDWHV� UHTXLUH� WKDW
VROYHQW�ODGHQ�SUHVV�ZLSHV�EH�WUHDWHG�DV�D�KD]DUGRXV�ZDVWH���(3$
V�PL[WXUH�UXOH�VWDWHV�WKDW�D�QRQ�
KD]DUGRXV�SURGXFW�LV�UHQGHUHG�KD]DUGRXV�ZKHQ�FRPELQHG�ZLWK�D�KD]DUGRXV�PDWHULDO� ��0RVW�SUHVVD

ZLSHV�ZRXOG��WKHUHIRUH��EH�FODVVLILHG�DV�D�KD]DUGRXV�ZDVWH�RQFH�FRQWDPLQDWHG�ZLWK�D�KD]DUGRXV
EODQNHW�FOHDQHU���0DQ\�VWDWHV��KRZHYHU��KDYH�UHFRJQL]HG�D�FRQGLWLRQDO�H[HPSWLRQ�IURP�WKH�PL[WXUH
UXOH�IRU�FRQWDPLQDWHG�SUHVV�ZLSHV���)RU�H[DPSOH��0DVVDFKXVHWWV�GRHV�QRW�FRQVLGHU�LQGXVWULDO�ZLSHV
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����� �Printers should consult with their local regulatory agency to determine if any restrictions exist forE

operating a centrifuge within their facility.  For example, California and Virginia consider the operation of
an on-site centrifuge to be a form of hazardous waste treatment and, therefore, subject to local permitting
requirements.  For a listing of all state environmental agency contacts, refer to the March 1995 issue of
Graphic Arts Monthly. 
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WR�EH�KD]DUGRXV�LI�WKH\�VDWLVI\�WKH�IROORZLQJ�FRQGLWLRQV�����WKH�ZLSHV�DUH�QRW�VDWXUDWHG�DQG�DUH�DEOH
WR�SDVV�WKH�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ
V��RQH�GURS�WHVW���DQG����ZLSHV�DUH�KDQGOHG
LQ�DFFRUGDQFH�ZLWK�VWDWH�DQG�IHGHUDO��26+$��UHJXODWLRQV�UHTXLULQJ�WKDW�XVHG�ZLSHV�EH�VWRUHG�LQ
FORVHG�FRQWDLQHUV�GHVLJQHG�IRU�VROYHQW�ODGHQ�FRQWHQWV���0DVVDFKXVHWWV�UHJXODWLRQV�IRUELG�WKH�DLU�
GU\LQJ�RI�SUHVV�ZLSHV�LQ�RUGHU�WR�VDWLVI\�WKH��RQH�GULS�UXOH���KRZHYHU��SULQWHUV�DUH�SHUPLWWHG�WR
H[WUDFW�VROYHQWV�E\�KDQG�ZULQJLQJ�RU�PHFKDQLFDO�FRPSDFWLRQ���6HYHUDO�RWKHU�VWDWHV�UHFRJQL]H�DQ
H[HPSWLRQ�IURP�WKH�PL[WXUH�UXOH�IRU�FRQWDPLQDWHG�SUHVV�ZLSHV�DQG�LQGXVWULDO�ZLSHV�LQ�JHQHUDO� �

2QH�DSSURDFK�WR�UHGXFLQJ�WKH�TXDQWLW\�DQG�WR[LFLW\�RI�VROYHQW�EHLQJ�VKLSSHG�RII�VLWH�LQ�SUHVV
ZLSHV�LV�WR�H[WUDFW�VROYHQWV�IURP�ZLSHV�IRU�UHXVH�RU�DSSURSULDWH�GLVSRVDO� ��7KLV�DSSURDFK�KDV�WKH�

DGGHG�EHQHILW�RI�SRWHQWLDOO\�ORZHULQJ�RYHUDOO�VROYHQW�FRVWV�ZKHQ�VROYHQWV�DUH�UHFRYHUHG�DQG�UHXVHG�
7KH� IROORZLQJ�SDUDJUDSKV�GLVFXVV�WZR�RSWLRQV� IRU�H[WUDFWLQJ�VROYHQWV� IURP�SUHVV�ZLSHV��KDQG�
RSHUDWHG�ZULQJHU�DQG�H[SORVLRQ�SURRI�FHQWULIXJH�� �7KH�XVH�RI� WKHVH�H[WUDFWLRQ�GHYLFHV�PD\�EH
UHJXODWHG���3ULQWHUV�VKRXOG�FRQVXOW�ZLWK�WKHLU�VWDWH�DQG�ORFDO�UHJXODWRU\�DXWKRULWLHV�EHIRUH�LQVWDOOLQJ
VXFK�HTXLSPHQW��

([WUDFWLRQ�RI�6ROYHQWV�IURP�3UHVV�:LSHV

7ZR�EDVLF�PHWKRGV�DUH�DYDLODEOH�IRU�H[WUDFWLQJ�VROYHQWV�IURP�SUHVV�ZLSHV�����KDQG�RSHUDWHG
ZULQJHUV�DQG����H[SORVLRQ�SURRI�FHQWULIXJHV���+DQG�RSHUDWHG�ZULQJHUV�UHTXLUH�WKH�VPDOOHVW�FDSLWDO
LQYHVWPHQW�DQG�PD\�SURYH�WR�EH�D�YLDEOH�RSWLRQ�IRU�VPDOO�SULQWLQJ�RSHUDWLRQV�WKDW�XVH�D�OLPLWHG
QXPEHU�RI�SUHVV�ZLSHV���:KHQ�XVLQJ�D�KDQG�RSHUDWHG�ZULQJHU��SULQWHUV�VKRXOG�YHULI\�WKDW�WKH
VTXHH]H�UROOHUV�DUH�UHVLVWDQW�WR�VROYHQWV�DQG�ZLOO�QRW�UDSLGO\�GHWHULRUDWH���6TXHH]H�UROOHUV�VKRXOG
EH�PDGH�RI�D�UXEEHU�PDWHULDO��VLPLODU�WR�WKDW�XVHG�RQ�WKH�EODQNHW�F\OLQGHU�RI�DQ�RII�VHW�SULQWLQJ
SUHVV���2QH�FRPSDQ\�PDQXIDFWXUHV�D�KDQG�RSHUDWHG�ZULQJHU�WKDW�PRXQWV�RQ�WKH�WRS�RI�D����JDOORQ
GUXP�� �7KH�VTXHH]H� UROOHUV�DUH�PDGH�RI�QLWULWH�DQG�DUH� UHVLVWDQW� WR� VHYHUDO� W\SHV�RI� VROYHQWV�
DOWKRXJK� SULQWHUV� VKRXOG� LQYHVWLJDWH� WKH� XQLWV
� FRPSDWLELOLW\� ZLWK� WKHLU� VSHFLILF� VROYHQWV� DQG
GHWHUPLQH�LI�DQ\�IODPPDELOLW\�FRQFHUQV�H[LVW�DV�D�UHVXOW�RI�SODFLQJ�WKHLU�VROYHQWV�XQGHU�SUHVVXUH�
7KH�SULFH�RI�WKH�XQLW�LV�XQGHU�������

$�VHFRQG�DOWHUQDWLYH�IRU�VROYHQW�UHFRYHU\�LV�DQ�H[SORVLRQ�SURRI�FHQWULIXJH�ZKLFK�PD\�EH�XVHG
IRU�H[WUDFWLQJ�FOHDQLQJ�VROYHQWV�IURP�XVHG�SUHVV�ZLSHV����7KH�FHQWULIXJH�LV�PRVW�DSSURSULDWH�IRU
ODUJH�SULQWLQJ�IDFLOLWLHV�WKDW�JHQHUDWH�VLJQLILFDQW�TXDQWLWLHV�RI�VKRS�WRZHOV� ��7KHVH�FHQWULIXJHV�DUHE

PDQXIDFWXUHG�ZLWK�D�VHOI�EDODQFLQJ��SHUIRUDWHG�EDVNHW�WKDW�UHWDLQV�WKH�UDJV�ZKLOH�OLTXLG�VROYHQWV
DUH�VTXHH]HG�RXW�DQG�GUDLQ�WKURXJK�WKH�RXWHU�FRQWDLQPHQW�VKHOO���6ROYHQWV�FDQ�EH�H[WUDFWHG�IURP
FORWK�VKRS�WRZHOV�RU�GLVSRVDEOH�ZLSHV���,W�LV�HVWLPDWHG�WKDW�D�IRXU�PLQXWH�F\FOH�FDQ�H[WUDFW�EHWZHHQ
����DQG�����JDOORQV�RI�VROYHQW�IRU�HYHU\�ORDG�RI�����ZLSHV�SURFHVVHG���&HQWULIXJHV�DUH�DYDLODEOH�WKDW
FDQ�SURFHVV��������������RU�����SRXQGV�SHU�ORDG�DQG�WKDW�FRVW�EHWZHHQ���������DQG��������
GHSHQGLQJ�XSRQ�WKH�FDSDFLW\�UHTXLUHG���7KH�PRVW�SRSXODU�PRGHO�DPRQJ�SULQWHUV�SURFHVVHV����
WRZHOV�SHU�ORDG�DQG�FRVWV�URXJKO\�����������,QVWDOODWLRQ�LQYROYHV�EROWLQJ�WKH�XQLW�LQ�SODFH�DQG
FRQQHFWLQJ�LW�WR�DQ�DSSURSULDWH�SRZHU�VRXUFH�DQG����SRXQGV�RI�DLU�VXSSO\� ���

3XUFKDVH�RI�D�FHQWULIXJH�XQLW�LQYROYHV�D�VXEVWDQWLDO�FDSLWDO�LQYHVWPHQW�DQG�PD\�QRW�EH
DSSURSULDWH� IRU�DOO�SULQWHUV�� �$OWHUQDWLYHO\��SULQWHUV�PD\�KDYH� WKH�RSWLRQ�RI�FRQWUDFWLQJ�ZLWK�D
PRELOH�FHQWULIXJH�VHUYLFH�WR�H[WUDFW�VROYHQWV�RQ�VLWH���2QH�VXFK�VROYHQW�H[WUDFWLRQ�VHUYLFH�LQ�0LQQH�
VRWD��RSHUDWHV�D�YDQ�WKDW�WUDQVSRUWV�DQ�H[SORVLRQ�SURRI�FHQWULIXJH�WR�SULQWLQJ�IDFLOLWLHV�IRU�RQ�VLWH
VROYHQW�H[WUDFWLRQ���2QFH�WKH�VROYHQWV�KDYH�EHHQ�H[WUDFWHG�IURP�WKH�VKRS�WRZHOV��LW�LV�OHIW�WR�WKH
SULQWLQJ�IDFLOLW\�WR�GHWHUPLQH�KRZ�WR�KDQGOH�WKH�VROYHQW���3ULFLQJ�IRU�H[WUDFWLRQ�VHUYLFHV�DUH�EDVHG
XSRQ�D�UDWH�RI�����KRXU��GXULQJ�ZKLFK�WLPH�LW�LV�SRVVLEOH�WR�SURFHVV�EHWZHHQ�������������WRZHOV�
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6.2.2  Methods of Solvent Recycling

%ODQNHW�ZDVK�VROYHQW� UHFRYHUHG� IURP�SUHVV�ZLSHV�FDQ�QRW�EH� LPPHGLDWHO\� UHXVHG�DV�D
UHSODFHPHQW� IRU�YLUJLQ�VROYHQWV�� �7\SLFDOO\��VROYHQWV�DUH�VHSDUDWHG�E\� LQN�FRORU��DOORZLQJ�VROLG
SDUWLFOHV�WR�VHWWOH�RXW�EHIRUH�UHXVH���7KLV�SURFHVV�GRHV�QRW�SURGXFH�YLUJLQ�TXDOLW\�VROYHQW�DQG�LV
WKHUHIRUH�EHVW�UHXVHG�IRU�LPSUHFLVH�FOHDQLQJ��VXFK�DV�SDUWV�ZDVKLQJ���$OWHUQDWLYHO\��XVHG�EODQNHW
ZDVK�FDQ�EH�WUHDWHG�E\�VRPH�IRUP�RI�GLVWLOODWLRQ�RU�ILOWUDWLRQ�EHIRUH�UHXVH���7KH�PRVW�FRPPRQ
PHWKRG�RI�VROYHQW�UHFRYHU\�LV�GLVWLOODWLRQ�IRU�ERWK�RQ�VLWH�DQG�RII�VLWH�DSSOLFDWLRQV��
�
'LVWLOODWLRQ�RI�%ODQNHW�:DVK

$V�DQ�RSWLRQ�IRU�EODQNHW�ZDVK�UHFRYHU\��WKH�GLVWLOODWLRQ�SURFHVV�SURGXFHV�QHDU�YLUJLQ�TXDOLW\
EODQNHW�ZDVK���0RVW�FRPPHUFLDOO\�DYDLODEOH�GLVWLOODWLRQ�XQLWV�HPSOR\�WKH�GLIIHUHQWLDO�GLVWLOODWLRQ
SURFHVV���,Q�WKLV�SURFHVV��WKH�OLTXLG�VROXWLRQ�LV�KHDWHG�WR�URXJKO\����WR����GHJUHHV�DERYH�WKH�GHVLUHG
VROYHQWªV�ERLOLQJ�SRLQW��FDXVLQJ�WKH�PRUH�YRODWLOH��KLJKHU�YDSRU�SUHVVXUH��FRPSRQHQWV�WR�YDSRUL]H�
7KH�UHODWLYH�ERLOLQJ�SRLQWV�RI�WKH�VROXWLRQ�FRPSRQHQWV�DUH�FULWLFDO�IRU�WKH�HIIHFWLYH�RSHUDWLRQ�RI�D
GLVWLOODWLRQ�V\VWHP���6ROYHQW�YDSRUV�ULVH�LQWR�WKH�FRQGHQVHU�ZKHUH�WKH\�DUH�FRROHG�DQG�UHFRYHUHG
IRU�UHXVH���&RQWDPLQDQWV�UHPDLQ�LQ�WKH�GLVWLOODWLRQ�WDQN�DQG�DUH�GLVSRVHG�RI�DV�D�OLTXLG��VHPL�OLTXLG
RU�VROLG�VOXGJH���:DVWH�UHVLGXHV��UHIHUUHG�WR�DV�VWLOO�ERWWRPV��PD\�EH�GHVLJQDWHG�DV�KD]DUGRXV�ZDVWH
LI� WKH�WKH\�ZHUH�GLVWLOOHG�IURP�D�OLVWHG�ZDVWH�VROYHQW� �)�OLVWHG�ZDVWHV��� �7KH�UHFRYHU\�UDWH�IRU�D
GLVWLOODWLRQ�XQLW�DYHUDJHV�URXJKO\����SHUFHQW���

2QH�PDQXIDFWXUHU�FDQ�SURYLGH�VROYHQW�GLVWLOODWLRQ�XQLWV�ZLWK�WKH�FDSDFLW\�WR�KDQGOH�EHWZHHQ
HLJKW�DQG����JDOORQV�RI�VROYHQW���7KH�ODUJHVW�XQLW�SURYLGHV�WKH�DELOLW\�WR�SURFHVV�ZDVWH�VROYHQWV�LQ
���JDOORQ�EDWFKHV�RU����JDOORQ�XQLWV�RI�FRQWLQXRXV��FORVHG�ORRS�RSHUDWLRQ���7KH�DSSUR[LPDWH�FRVW
RI�D����JDOORQ�XQLW� LV���������DQG� LQFUHDVHV� WR��������� IRU� WKH�FRQWLQXRXV� IHHG�RSWLRQ�� �)RU
SULQWHUV�JHQHUDWLQJ�VPDOOHU�TXDQWLWLHV�RI�VROYHQWV��D�VPDOOHU�PRGHO�LV�DYDLODEOH�WKDW�KDQGOHV���
JDOORQV� RI� VROYHQW� SHU� EDWFK�� � 7KH� FRVW� RI� DQ� ��JDOORQ� XQLW� LV� DSSUR[LPDWHO\� ������� � �:KHQ�

FRQVLGHULQJ�WKH�SXUFKDVH�RI�D�GLVWLOODWLRQ�XQLW��SULQWHUV�VKRXOG�FRQVLGHU�WKH�TXDQWLWLHV�DQG�W\SH
RI�VROYHQW� WKH\�KRSH� WR�GLVWLOO��DV�ZHOO�DV�HYDOXDWH�FDSLWDO�FRVWV�DQG�RSHUDWLQJ�FRVWV� IRU� ODERU�
HOHFWULFLW\��DQG�SDUWV���(TXLSPHQW�YHQGRUV�ZLOO�UXQ�WHVWV�RQ�D�VDPSOH�RI�VSHQW�VROYHQW�WR�GHWHUPLQH
ZKHWKHU�WKH�V\VWHP�ZLOO�GLVWLOO�WKH�VROYHQW��DQG�DVVHVV�WKH�UHFRYHU\�HIILFLHQF\�RI�WKH�XQLW���2QH
FRPSDQ\�FKDUJHV������WR�WHVW������JDOORQV�RI�XVHG�VROYHQW� ��,Q�DGGLWLRQ��VRPH�YHQGRUV�PD\�KDYH�

XQLWV�DYDLODEOH�IRU�XVH�RQ�D�WULDO�EDVLV��DOORZLQJ�SULQWHUV�WR�EHWWHU�DVVHVV�ZKHWKHU�D�GLVWLOODWLRQ�XQLW
LV�DSSURSULDWH�IRU�WKHLU�LQGLYLGXDO�VLWXDWLRQ�

6DIHW\�FRQFHUQV��KRZHYHU��DUH�D�VLJQLILFDQW�FRQVLGHUDWLRQ�IRU�SULQWHUV�FRQWHPSODWLQJ�WKH
SXUFKDVH� RI� D� GLVWLOODWLRQ� XQLW�� � )RU� H[DPSOH�� QLWURFHOOXORVH�� IRXQG� LQ� LQNV� DQG� SDLQWV�� LV� DQ
H[SORVLYH� ZKHQ� GU\�� � 'LVWLOODWLRQ� RI� PDWHULDOV� FRQWDLQLQJ� QLWURFHOOXORVH� LV�� WKHUHIRUH�� QRW
UHFRPPHQGHG�� � 7KH� ,QWHUQDWLRQDO� )LUH�&RGH� ,QVWLWXWH�� DQ� RUJDQL]DWLRQ� FRQVLVWLQJ� RI� VWDWH� ILUH
PDUVKDOV��KDV�EHHQ�LQYHVWLJDWLQJ�ZKHWKHU�RQ�VLWH�GLVWLOODWLRQ�XQLWV�FRQVWLWXWH�DQ�H[SORVLRQ�KD]DUG
JLYHQ�WKH�IODPPDEOH�QDWXUH�RI�WKH�VROYHQWV�WKH\�WUHDW���&KDQJHV�LQ�WKH�8QLIRUP�)LUH�&RGH�DUH
FXUUHQWO\�XQGHU�FRQVLGHUDWLRQ�ZKLFK�PD\�DIIHFW�WKH�DYDLODELOLW\�RI�VXFK�XQLWV���3ULQWHUV�VKRXOG
FRQVXOW�ZLWK�WKHLU�ORFDO�HQYLURQPHQWDO�UHJXODWRU\�DJHQF\�DQG�LQYHVWLJDWH�ZKHWKHU�DQ\�FKDQJHV�KDYH
EHHQ�PDGH�LQ�WKH�8QLIRUP�)LUH�&RGH�EHIRUH�LQYHVWLQJ�LQ�D�GLVWLOODWLRQ�V\VWHP�

,Q� PDQ\� FDVHV� RQ�VLWH� GLVWLOODWLRQ� ZLOO� QRW� EH� FRVW�HIIHFWLYH� IRU� SULQWHUV�� LQVWHDG�� D
FRPPHUFLDO� VROYHQW� UHF\FOLQJ� VHUYLFH� PD\� SURYH� WR� EH� D� EHWWHU� DOWHUQDWLYH�� � 7KUHH� EDVLF
DUUDQJHPHQWV�DUH�DYDLODEOH�IRU�RII�VLWH��VROYHQW�UHF\FOLQJ�����WROO�UHF\FOLQJ�����VSHFXODWLYH�UHF\FOLQJ�
DQG����ZDVWH�EURNHUV���7ROO�UHF\FOLQJ�LQYROYHV�RII�VLWH�SURFHVVLQJ�RI�VROYHQWV�E\�D�UHF\FOLQJ�ILUP�IRU
UHXVH�E\�WKH�SULQWLQJ�IDFLOLW\���7\SLFDOO\�ODUJH�EDWFKHV�DUH�UHTXLUHG�IRU�VXFK�DQ�DSSURDFK�WR�EH�FRVW�
HIIHFWLYH��DOWKRXJK�VRPH�UHF\FOHUV�ZLOO�DFFHSW�VPDOO�TXDQWLWLHV�IURP�PDQ\�SURGXFHUV�DQG�FRPELQH
WKHLU�ZDVWH�IRU�EDWFK�GLVWLOODWLRQ���6SHFXODWLYH�UHF\FOLQJ�VFKHPHV�UHF\FOH�WKH�ZDVWH�VROYHQWV�DQG
WKHQ�VHOO�WKH�SURGXFW�RQ�WKH�PDUNHW���,Q�WKLV�FDVH��UHF\FOHUV�PD\�SD\�WKH�IDFLOLW\�IRU�VROYHQWV�LI�WKH
SURGXFW�KDV�D�KLJK�PDUNHW�YDOXH���:DVWH�EURNHUV�PDWFK�WKH�QHHGV�WKH�IDFLOLW\�VHHNLQJ�WR�GLVSRVH
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RI�WKHLU�VROYHQWV�ZLWK�D�SRWHQWLDO�ZDVWH�XVHU���6XFK�DQ�DUUDQJHPHQW�FDQ�RQO\�EH�FRQVLGHUHG�D
UHF\FOLQJ�VFKHPH�LI�WKH�VROYHQW�LV�ERXJKW�E\�D�VROYHQW�UHF\FOHU���0RUH�FRPPRQO\��ZDVWH�EURNHUV�ZLOO
VHOO�WKH�VROYHQW�IRU�XVH�DV�D�ZDVWH�GHULYHG�IXHO�IRU�XVH�LQ�D�FHPHQW�NLOQ�RU�LQGXVWULDO�IXUQDFH� �

8OWUDILOWUDWLRQ�RI�%ODQNHW�:DVK�

6HYHUDO�ILOWUDWLRQ�WHFKQRORJLHV�DUH�DYDLODEOH�WR�KDQGOH�D�YDULHW\�RI�DSSOLFDWLRQV�UHTXLULQJ�WKH
UHPRYDO�RI�VXVSHQGHG�ZDVWH�SDUWLFOHV�IURP�FRQWDPLQDWHG�VROXWLRQV���7KH�XOWUDILOWUDWLRQ�SURFHVV
RSHUDWHV�E\�SDVVLQJ�HIIOXHQW�WKURXJK�D�SRURXV�PDWHULDO��VFUHHQLQJ�RXW�WKH�ODUJHVW�PROHFXOHV�DV�WKH
HIIOXHQW�WUDYHOV�WKURXJK�WKH�ILOWHU���7KURXJK�WKH�XVH�RI�VHOHFWLYH�SRUH�VL]LQJ��VROXWLRQV�FDQ�EH�ILOWHUHG
WR�YDU\LQJ�GHJUHHV�RI�TXDOLW\���*HQHUDOO\��ILOWUDWLRQ�WHFKQRORJLHV�DUH�VLPLODU�LQ�WKDW�WKH�PHPEUDQH
PDWHULDO�LV�PDGH�RI�VRPH�W\SH�RI�SURSULHWDU\�SRO\PHU�EOHQG���:KHUH�WKH�WHFKQRORJLHV�GLIIHU�LV�LQ�WKH
VXEVWUDWH�PDWHULDO�WKDW�KROGV�WKH�PHPEUDQH�LQ�LWV�ULJLG�IRUP���3RVVLEOH�VXEVWUDWH�PDWHULDOV�LQFOXGH
FHUDPLFV��VWDLQOHVV�VWHHO��DQG�Q\ORQ���

$FFRUGLQJ�WR�LQGXVWU\�VRXUFHV��ILOWUDWLRQ�WHFKQRORJ\�LV�QRW�EHLQJ�XVHG�LQ�WKH�OLWKRJUDSKLF
SULQWLQJ�LQGXVWU\�DSDUW�IURP�LWV�XVH�LQ�WKH�WUHDWPHQW�RI�IRXQWDLQ�VROXWLRQV�DQG�LQ�FRQMXQFWLRQ�ZLWK
DXWRPDWLF� EODQNHW� FOHDQHUV�� � 7KH� SULPDU\� EDUULHU� IRU� WKH� XVH� RI� ILOWUDWLRQ� WHFKQRORJ\� LV� WKH
LQFRPSDWLELOLW\�RI�WKH�PHPEUDQH�PDWHULDOV�ZLWK�WKH�VROYHQWV���2QH�FRPSDQ\��KRZHYHU��LV�FXUUHQWO\
WHVWLQJ� D� SRO\�YLQ\O�� VSLUDO� ZRXQG� PHPEUDQH� WKDW� LV� UHVLVWDQW� WR� VROYHQWV� DQG�� WKHUHIRUH�
DSSURSULDWH�IRU�WKH�WUHDWPHQW�RI�PDQ\�EODQNHW�FOHDQHUV� ��7KH�V\VWHP�ZLOO�RSHUDWH�XVLQJ�FURVV�IORZ�

ILOWUDWLRQ���(IIOXHQW�LV�SDVVHG�XQGHU�SUHVVXUH�DFURVV�D�VSLUDO�ZRXQG�PHPEUDQH���*DSV�EHWZHHQ�WKH
PHPEUDQH� FUHDWH� WXUEXOHQFH� LQ� WKH� IORZ� RI� WKH� HIIOXHQW�� UHGXFLQJ� WRS� ORDGLQJ� RU� FORJJLQJ� RI
PROHFXOHV�E\�NQRFNLQJ�WKHP�RII�RI�WKH�PHPEUDQHªV�VXUIDFH���7KH�V\VWHP�LV�FXUUHQWO\�EHLQJ�WHVWHG
DQG�LV�VDLG�WR�KDYH�VHYHUDO�DGYDQWDJHV�RYHU�FHUDPLF�DQG�VWDLQOHVV�VWHHO�WHFKQRORJLHV���7KH�VSLUDO
PHPEUDQH� LV� FDSDEOH� RI� QDQRILOWUDWLRQ� DQG� LV� H[SHFWHG� WR� EH� OHVV� FRVWO\� WKDQ� VWDLQOHVV� VWHHO
V\VWHPV��

&RQFOXVLRQV

6ROYHQW�UHFRYHU\�IURP�XVHG�VKRS�WRZHOV�PD\�EH�DQ�HFRQRPLFDOO\�VRXQG�DQG�HQYLURQPHQWDOO\
LPSURYHG�DOWHUQDWLYH�IRU�SULQWHUV���7KH�H[WUDFWLRQ�RI�VSHQW�VROYHQW�IURP�VKRS�WRZHOV��ZKHWKHU�YLD
KDQG�RSHUDWHG�ZULQJHUV�RU�WKH�XVH�RI�H[SORVLRQ�SURRI�FHQWULIXJHV�KDV�SHUPLWV�WKH�UHFRYHUHG�VROYHQW
WR�EH�UHXVHG���)RU�VPDOO�SULQWHUV�ZLWK�OLPLWHG�FDSLWDO��KDQG�ZULQJHUV�DUH�WKH�OHDVW�FRVWO\�RSWLRQ�
ZKHUHDV�ODUJHU�SULQWHUV�ZLWK�D�JUHDWHU�QXPEHU�RI�WRZHOV�WR�EH�SURFHVVHG�PD\�SUHIHU�H[SORVLRQ�SURRI
FHQWULIXJHV�� � ([WUDFWLRQ� RI� WKH� VROYHQW� DOVR� SURYLGHV� EHQHILWV� WR� SULQWHUV� LQ� WHUPV� RI� UHGXFHG
H[SHQGLWXUHV�IRU�YLUJLQ�VROYHQW�DQG�RU�WKH�XVH�RI�WKH�VSHQW�VROYHQW�IRU� OHVV�SUHFLVH�HTXLSPHQW
FOHDQLQJ�� �:KHQ� WKH� UHF\FOHG�EODQNHW�ZDVK�VROYHQW� LV� WR�EH� UHXVHG� LQ�SODFH�RI� YLUJLQ� VROYHQW�
GLVWLOODWLRQ�LV�WKH�PRVW�FRPPRQ�PHWKRG�RI�UHFODPDWLRQ��ZKHWKHU�FRQGXFWHG�RQ�VLWH�E\�WKH�SULQWHU�
RU� RII�VLWH� E\� FRPPHUFLDO� VROYHQW� UHF\FOLQJ� VHUYLFHV�� � 8OWUDILOWUDWLRQ�� DOWKRXJK� XVHG� LQ� VRPH
OLWKRJUDSKLF�SURFHVVHV��LV�QRW��DV�\HW��D�YLDEOH�PHWKRG�IRU�VROYHQW�UHFODPDWLRQ�
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7.1  FINDINGS

(DUOLHU�VHFWLRQV�RI�WKH�&76$�HYDOXDWHG�WKH�ULVN�DQG�SHUIRUPDQFH�RI�WKH�EDVHOLQH�EODQNHW
ZDVK�DV�ZHOO�DV�WKH�DOWHUQDWLYHV���7KLV�VHFWLRQ�SUHVHQWV�WKH�ILQGLQJV�DVVRFLDWHG�ZLWK�WKH
DQDO\VLV�RI�EODQNHW�ZDVKHV���5HOHYDQW�GDWD�LQFOXGH��ZRUNHU�KHDOWK�ULVNV��SXEOLF�KHDOWK�ULVNV�
IODPPDELOLW\�ULVNV��HFRORJLFDO�ULVN��HQHUJ\�DQG�QDWXUDO�UHVRXUFH�XVH��92&�FRQWHQW��DQG�ODERU�
PDWHULDOV��DQG�SURGXFW�FRVWV���(DFK�LV�GLVFXVVHG�LQ�WXUQ�EHORZ�

:RUNHU�+HDOWK�5LVNV

7KH�PDMRULW\�RI�VXEVWLWXWH�IRUPXODWLRQV��DV�ZHOO�DV�WKH�EDVHOLQH��SUHVHQW�VRPH�FRQFHUQ
IRU�GHUPDO�H[SRVXUH��GULYHQ�SULPDULO\�E\�KLJK�H[SRVXUH�OHYHOV�HVWLPDWHG�LQ�&KDSWHU�����7KH
GHUPDO�H[SRVXUH�HVWLPDWHV�SURYLGH�DQ�XSSHU�ERXQG�HVWLPDWH�ZKLFK�QR�ZRUNHU�LV�H[SHFWHG�WR
H[FHHG�EHFDXVH�WKH�H[SRVXUH�DVVHVVPHQW�DVVXPHV�WKDW�QR�JORYHV�RU�EDUULHU�FUHDPV�DUH�XVHG�E\
ZRUNHUV�ZKHQ�FOHDQLQJ�D�EODQNHW���:RUNHU�LQKDODWLRQ�ULVNV�DUH�YHU\�ORZ�IRU�QHDUO\�DOO�RI�WKH
EODQNHW�ZDVK�SURGXFWV�GXH�WR�ORZ�RU�QHJOLJLEOH�H[SRVXUH�OHYHOV���2QO\�RQH�RI�WKH�VXEVWLWXWH
IRUPXODWLRQV��%ODQNHW�:DVK����WULJJHUHG�LQKDODWLRQ�FRQFHUQV��7KH�FRPSRQHQWV�RI�DOO�RWKHU
VXEVWLWXWH�SURGXFWV�SUHVHQW�ORZ�RU�QR�FRQFHUQ���7KH�EDVHOLQH�SUHVHQWV�ORZ�LQKDODWLRQ�FRQFHUQ��
7DEOH�����SUHVHQWV�D�VXPPDU\�RI�ZRUNHU�ULVNV�EHJLQQLQJ�ZLWK�WKH�EDVHOLQH�SURGXFW��90	3
QDSKWKD���7KH�ULVN�DVVHVVPHQW�DVVXPHG�WKDW�FRPSRQHQWV�RI�FRQFHUQ�SUHVHQW�D�JUHDWHU�ULVN
WKDQ�FRPSRQHQWV�RI�ORZ�WR�PRGHUDWH�FRQFHUQ��DQG�FRPSRQHQWV�RI�ORZ�WR�PRGHUDWH�SUHVHQW�D
JUHDWHU�ULVN�WKDQ�FRPSRQHQWV�RI�ORZ�FRQFHUQ��DQG�VR�RQ��QR�ORZ�FRQFHUQ���ORZ�WR�PRGHUDWH
FRQFHUQ���FRQFHUQ���
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Table 7-1.  Summary of Risk Conclusions of Substitute and Baseline Blanket Wash Cleaners

Formula Chemicals Identified as a
Number Concern in the Risk Assessment Dermal Inhalation

Worker Health Risk

Baseline Hydrocarbons, petroleum distillates  concern no/low concern
(28)

1 No individual chemicals of concern no/low concern no/low concern
identified

1 1

3 Hydrocarbons, aromatic concern no/low concern

Hydrocarbons, aromatic concern concern

Hydrocarbons, aromatic concern no/low concern

4 Terpenes concern no/low concern

Ethoxylated nonylphenol no/low concern no/low concern2

5 Hydrocarbons, aromatic concern no/low concern

Ethoxylated nonylphenol no/low concern no/low concern2

Ethylene glycol ethers concern no/low concern

6 Hydrocarbons, petroleum distillates concern no/low concern

Hydrocarbons, aromatic moderate concern no/low concern1 2

Fatty acid derivatives no/low concern no/low concern2 2

Alkyl benzene sulfonates no/low concern no/low concern2 2

7 Terpenes concern no/low concern

Ethoxylated nonylphenol no/low concern no/low concern2

8 Propylene glycol ethers no/low concern no/low concern

Ethoxylated nonylphenol no/low concern no/low concern2

Hydrocarbons, aromatic moderate concern no/low concern1 2

9 Ethoxylated nonylphenol no/low concern no/low concern2

Fatty acid derivatives no/low concern no/low concern1 2

10 Fatty acid derivatives no/low concern no/low concern1 2

11 Hydrocarbons, petroleum distillates concern no/low concern

Hydrocarbons, aromatic moderate concern no/low concern1 2

Alkyl benzene sulfonates no/low concern no/low concern1 2

12 Hydrocarbons, petroleum distillates concern no/low concern

Hydrocarbons, petroleum distillates low to moderate concern no/low concern1 1

14 Fatty acid derivatives no/low concern no/low concern1 2

Propylene glycol ethers no/low concern no/low concern1 1

16 Terpenes concern no/low concern



7.1  FINDINGS

Formula Chemicals Identified as a
Number Concern in the Risk Assessment Dermal Inhalation

Worker Health Risk

7-3  

17 Glycols no/low concern no/low concern

Ethoxylated nonylphenol no/low concern no/low concern2

Alkali/salts no/low concern no/low concern2

Fatty acid derivatives possible concern no/low concern2

18 Hydrocarbons, petroleum distillates concern no/low concern

Dibasic esters concern no/low concern

Alkyl benzene sulfonates no/low concern no/low concern1 1

Esters/lactones no/low concern no/low concern1 1

19 Propylene glycol ethers no/low concern no/low concern1 1

Fatty acid derivatives no/low concern no/low concern1 2

20 Hydrocarbons, petroleum distillates concern no/low concern

Alkyl benzene sulfonates no/low concern no/low concern1 1

Hydrocarbons, aromatic moderate concern no/low concern1 1

21 Hydrocarbons, aromatic concern no/low concern

Hydrocarbons, petroleum distillates concern no/low concern

Fatty acid derivatives no/low concern no/low concern1 1

22 Hydrocarbons, aromatic moderate concern no/low concern1 2

Fatty acid derivatives no/low concern no/low concern1 2

23 Terpenes possible concern no/low concern

Nitrogen heterocyclics possible concern no/low concern

24 Alkyl benzene sulfonates concern no/low concern2

Terpenes concern no/low concern

Ethylene glycol ethers possible concern no/low concern

Ethoxylated nonylphenol no/low concern no/low concern2

25 Terpenes concern no/low concern

Esters/lactones possible concern no/low concern

26 Esters/lactones concern no/low concern2

Esters/lactones no/low concern no/low concern2

Fatty acid derivatives no/low concern no/low concern1 2

27 Terpenes concern no/low concern

29 Fatty acid derivatives no/low concern no/low concern1 2

30 Hydrocarbons, aromatic concern no/low concern

Propylene glycol ethers no/low concern no/low concern1 1

31 Hydrocarbons, aromatic concern no/low concern

Hydrocarbons, petroleum distillates low to moderate concern no/low concern1 1



CHAPTER 7:  EVALUATING TRADE-OFF ISSUES

Formula Chemicals Identified as a
Number Concern in the Risk Assessment Dermal Inhalation

Worker Health Risk

 7-4

32 Hydrocarbons, petroleum distillates low to moderate concern low to moderate concern1 1

33 Hydrocarbons, aromatic concern no/low concern

Hydrocarbons, petroleum distillates concern no/low concern

Propylene glycol ethers no/low concern no/low concern

34 Terpenes concern no/low concern

Alkoxylated alcohols no/low concern no/low concern

Fatty acid derivatives no/low concern no/low concern1 2

Hydrocarbons, petroleum distillates low to moderate concern no/low concern1 1

35 Hydrocarbons, aromatic concern no/low concern

Hydrocarbons, petroleum distillates low to moderate concern no/low concern1 1

36 Hydrocarbons, petroleum distillates concern no/low concern

Hydrocarbons, aromatic moderate concern no/low concern1 2

Propylene glycol ethers no/low concern no/low concern

Fatty acid derivatives no/low concern no/low concern1 2

37 Hydrocarbons, aromatic possible concern no/low concern

Hydrocarbons, petroleum distillates low to moderate concern no/low concern1 1

Hydrocarbons, petroleum distillates low to moderate concern no/low concern1 1

38 Fatty acid derivatives no/low concern no/low concern1 2

Alkoxylated alcohols no/low concern no/low concern1

Hydrocarbons, petroleum distillates low to moderate concern no/low concern1

39 Hydrocarbons, petroleum distillates concern no/low concern

Propylene glycol ethers no/low concern no/low concern

Alkanolamines concern no/low concern2

Ethylene glycol ethers possible concerns no/low concern

40 Hydrocarbons, petroleum distillates concern no/low concern

Ethoxylated nonylphenol no/low concern no/low concern2

Hydrocarbons, aromatic moderate  concern no/low concern1 2

Fatty acid derivatives no/low concern no/low concern1 2

 Risks for this chemical in this product could not be quantified; therefore, the level of concern for this1

chemical is based upon a structure-activity analysis of potential hazard.
 Risks for this chemical in this product could not be quantified; therefore, the level of concern for this2

chemical is based upon a low risk call based on estimates of no or extremely low exposure.
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3XEOLF�+HDOWK�5LVN

,Q�DGGLWLRQ�WR�ZRUNHU�H[SRVXUH��PHPEHUV�RI�WKH�JHQHUDO�SXEOLF�PD\�EH�H[SRVHG�WR
EODQNHW�ZDVK�FKHPLFDOV�GXH�WR�WKHLU�FORVH�SK\VLFDO�SUR[LPLW\�WR�D�SULQWLQJ�IDFLOLW\�RU�GXH�WR�WKH
ZLGH�GLVSHUVLRQ�RI�FKHPLFDOV���,QGLYLGXDOV�LQ�WKH�JHQHUDO�SXEOLF�WKDW�DUH�H[SRVHG�WR�EODQNHW
ZDVK�FKHPLFDOV�DUH�SRWHQWLDOO\�VXEMHFW�WR�KHDOWK�ULVNV���7KH�(3$�ULVN�DVVHVVPHQW�LGHQWLILHG�QR
FRQFHUQV�IRU�WKH�JHQHUDO�SXEOLF�WKURXJK�DPELHQW�DLU��GULQNLQJ�ZDWHU��RU�ILVK�LQJHVWLRQ�GXH�WR
XVH�RI�EODQNHW�ZDVKHV�XQGHU�WKH�VPDOO�VKRS�VFHQDULR�XVHG�KHUH���8VLQJ�WKH�PRGHO�IDFLOLW\
DSSURDFK��WKH�JHQHUDO�SRSXODWLRQ�H[SRVXUH�DVVHVVPHQW�SUHGLFWHG�WKDW�H[SRVXUH�OHYHOV�ZRXOG�EH
H[WUHPHO\�ORZ�IRU�DOO�PHGLD�H[DPLQHG���%HFDXVH�RI�WKH�ORZ�H[SRVXUH�OHYHOV��QR�FRQFHUQV�ZHUH
LGHQWLILHG�IRU�WKH�JHQHUDO�SXEOLF�IURP�WKH�XVH�RI�EODQNHW�ZDVK�FKHPLFDOV�

)ODPPDELOLW\�5LVN

6RPH�EODQNHW�ZDVK�FKHPLFDOV�LQ�WKLV�DVVHVVPHQW�SUHVHQW�ULVNV�RI�ILUH�DQG�H[SORVLRQ
EHFDXVH�RI�WKHLU�IODPPDELOLW\�DQG�KLJK�YRODWLOLW\���,Q�RUGHU�WR�DVVHVV�WKH�UHODWLYH�ILUH�KD]DUG�RI
WKH�VXEVWLWXWH�DQG�EDVHOLQH�EODQNHW�ZDVKHV��WKH�IODVK�SRLQWV�RI�HDFK�SURGXFW�LV�FRPSDUHG�WR
26+$�DQG�(3$�GHILQLWLRQV�RI�IODPPDEOH�OLTXLGV� ��)ODPPDEOH�OLTXLGV�DUH�GHILQHG�E\�26+$�DVD

KDYLQJ�D�IODVK�SRLQW�OHVV�WKDQ����()���6LPLODUO\��(3$�GHILQHV�5&5$�LJQLWDEOH�ZDVWHV�����&)5
��������DV�KDYLQJ�D�IODVK�SRLQW�RI����()�RU�OHVV���7DEOH�����SUHVHQWV�WKH�IODVK�SRLQWV�RI�WKH
EDVHOLQH�DV�ZHOO�DV�WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV���)ODVK�SRLQWV�ZHUH�GHYHORSHG�DV�SDUW�RI�WKH
SHUIRUPDQFH�GHPRQVWUDWLRQ�

Table 7-2.  Relative Flammability Risk of Substitute and Baseline Blanket Washes

Blanket Wash Flash Point ( (F) Blanket Wash Flash Point ( (F)

Baseline (28) 50 22 157+

1 230+ 23 140

3 114 24 100

4 114 25 220+

5 139 26 230+

6 152 27 145

7 165 29 230+

8 115 30 100+

9 230+ 31 105

10 230+ 32 220

11 150 33 105

12 125 34 138

14 230+ 35 105

16 145 36 175
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17 220+ 37 82

18 150 38 230+

19 230+ 39 155

20 170 40 155

21 115

(FRORJLFDO�5LVN

7KH�(3$�ULVN�DVVHVVPHQW�HYDOXDWHG�WKH�HFRORJLFDO�ULVNV�RI�WKH�VXEVWLWXWH�SURGXFWV�DV
ZHOO�DV��WKH�EDVHOLQH�EODQNHW�ZDVK��LQ�WKH�DQDO\VLV�IRU�WKLV�&76$��RQO\�WKH�ULVNV�WR�DTXDWLF
VSHFLHV�ZHUH�FRQVLGHUHG���(YDOXDWLRQ�RI�DTXDWLF�ULVNV�LQYROYHG�FRPSDULQJ�D�SUHGLFWHG�DPELHQW
ZDWHU�FRQFHQWUDWLRQ�WR�D�§FRQFHUQ�FRQFHQWUDWLRQ¨�IRU�FKURQLF�H[SRVXUHV�WR�DTXDWLF�VSHFLHV�XVLQJ
D�K\SRWKHWLFDO�UHFHLYLQJ�VWUHDP��D�UHODWLYHO\�VPDOO�VWUHDP�DW�ORZ�IORZ�FRQGLWLRQV����7KH�FRQFHUQ
FRQFHQWUDWLRQ�LV�H[SUHVVHG�LQ�PJ�/�ZDWHU���([SRVXUH�FRQFHQWUDWLRQV�EHORZ�WKH�FRQFHUQ
FRQFHQWUDWLRQ�DUH�DVVXPHG�WR�SUHVHQW�ORZ�ULVN�WR�DTXDWLF�VSHFLHV���([SRVXUHV�WKDW�H[FHHG�WKH
FRQFHUQ�FRQFHQWUDWLRQ�LQGLFDWH�D�SRWHQWLDO�IRU�DGYHUVH�LPSDFW�RQ�DTXDWLF�VSHFLHV���7ZR
FKHPLFDOV�FRQWDLQHG�LQ�WKH�EODQNHW�ZDVK�IRUPXODWLRQV�PD\�SUHVHQW�ULVNV�WR�DTXDWLF�RUJDQLVPV��
7KH�WZR�FKHPLFDOV�ZHUH�DON\O�EHQ]HQH�VXOIRQDWHV��SUHVHQW�LQ�)RUPXODWLRQV��������������������
DQG�����DQG�HWKR[\ODWHG�QRQ\OSKHQROV��SUHVHQW�LQ�)RUPXODWLRQV������������������������DQG�����
5LVNV�WR�SODQWV��RWKHU�WKDQ�DTXDWLF�DOJDH��DQG�ZLOGOLIH�ZHUH�QRW�H[DPLQHG�
6ZLWFKLQJ�WR�WKHVH�VXEVWLWXWHV�ZRXOG�OLNHO\�LQFUHDVH�DTXDWLF�ULVNV�UDWKHU�WKDQ�GHFUHDVH�WKHP��
7KH�EDVHOLQH�SURGXFW�ZDV�QRW�LGHQWLILHG�DV�FUHDWLQJ�DQ�DTXDWLF�VSHFLHV�ULVN��

(QHUJ\�DQG�1DWXUDO�5HVRXUFH�8VH

$V�GHVFULEHG�LQ�&KDSWHU����WKH�OLIH�F\FOH�RI�DQ\�SURGXFW�EHJLQV�ZLWK�WKH�H[WUDFWLRQ�RI�UDZ
PDWHULDOV�IURP�WKH�HQYLURQPHQW��DQG�FRQWLQXHV�WKURXJK�WKH�PDQXIDFWXUH��WUDQVSRUWDWLRQ��XVH�
UHF\FOH��DQG�GLVSRVDO�RI�WKH�SURGXFW���'HFLVLRQV�DW�HDFK�VWDJH�RI�D�SURGXFWªV�OLIH�ZLOO�LPSDFW�LWV
HQHUJ\�DQG�QDWXUDO�UHVRXUFH�GHPDQG���6HFWLRQ������(QHUJ\�DQG�1DWXUDO�5HVRXUFH�,VVXHV�
SUHVHQWV�D�GLVFXVVLRQ�GHVFULELQJ�WKH�LVVXHV�WR�FRQVLGHU�ZKHQ�FOHDQLQJ�WKH�EODQNHW�DQG
SXUFKDVLQJ�EODQNHW�ZDVKHV�EXW�GRHV�QRW�DQDO\]H�WKH�LQGLYLGXDO�HQHUJ\�DQG�QDWXUDO�UHVRXUFH
UHTXLUHPHQWV�RI�WKH�VXEVWLWXWH�DQG�EDVHOLQH�ZDVKHV�GXH�WR�YDULRXV�GDWD�OLPLWDWLRQV���7KH�LVVXHV
GLVFXVVHG�LQFOXGH������RSWLPL]DWLRQ�RI�WKH�ZDVKLQJ�WHFKQLTXH�WR�UHGXFH�EODQNHW�ZDVK�XVH��SUHVV
ZLSH�XVH��DQG�ZDVWH�SULQW�UXQV������GHULYDWLRQ�RI�EODQNHW�ZDVK�SURGXFWV�IURP�QRQ�UHQHZDEOH
�SHWUROHXP�DQG�QDWXUDO�JDV��DQG�UHQHZDEOH��SODQW�SURGXFWV��FKHPLFDO�UDZ�PDWHULDOV��LW�LV�QRW
FOHDU��KRZHYHU��ZKLFK�UDZ�PDWHULDOV�GHPDQG�WKH�OHDVW�HQHUJ\�DQG�QDWXUDO�UHVRXUFHV�ZLWKRXW�D
IXOO�OLIH�F\FOH�DQDO\VLV�������ODFN�RI�GLIIHUHQWLDWLRQ�EHWZHHQ�SURGXFWV�LQ�WHUPV�RI�HQHUJ\
FRQVXPSWLRQ�GXULQJ�WKH�SURGXFW�IRUPXODWLRQ�SURFHVV�EHFDXVH�WKH�VDPH�EDVLF�SURFHVVHV�DUH
XVHG�WR�IRUPXODWH�DOO�EODQNHW�ZDVK�SURGXFWV��DQG����UHGXFWLRQ�LQ�SDFNDJLQJ�UHTXLUHPHQWV�DQG
WUDQVSRUWDWLRQ�GLVWULEXWLRQ�HQHUJ\�FRQVXPSWLRQ�GXH�WR�WKH�XVH�RI�FRQFHQWUDWHG�IRUPXODWLRQV�
DVVXPLQJ�WKH�SURGXFWV�DUH�GLOXWHG�E\�WKH�SULQWHU���$�WKRURXJK�TXDQWLWDWLYH�HYDOXDWLRQ�RI�HDFK
OLIH�F\FOH�VWDJH�ZDV�EH\RQG�WKH�VFRSH�RI�WKH�&76$�

9RODWLOH�2UJDQLF�&RPSRXQG��92&��5HOHDVHV

$V�GHVFULEHG�LQ�&KDSWHU����WKH�YRODWLOH�RUJDQLF�FRPSRXQG��92&��FRQWHQW�RI�WKH
DOWHUQDWLYH�DQG�WKH�EDVHOLQH�EODQNHW�ZDVKHV�ZDV�LQGHSHQGHQWO\�WHVWHG�E\�WKH�*$7)�ODERUDWRU\
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LQ�3LWWVEXUJK��3HQQV\OYDQLD���92&V�DUH�FXUUHQWO\�UHJXODWHG�XQGHU�FOHDQ�DLU�OHJLVODWLRQ
RFFXSDWLRQDO�H[SRVXUH�UXOHV�DQG�WR[LFV�XVH�DQG�UHOHDVH�UHSRUWLQJ�ODZV��WKHUHIRUH��VXEVWLWXWLRQ
RI�KLJK�92&�FOHDQHUV�KDV�WKH�SRWHQWLDO�WR�UHGXFH�WKH�UHJXODWRU\�EXUGHQ�IRU�SULQWHUV���7DEOH����
SUHVHQWV�D�VXPPDU\�RI�WKH�UHODWLYH�92&�FRQWHQW�RI�WKH�EDVHOLQH�DQG�DOWHUQDWLYH�EODQNHW�ZDVKHV�

Table 7-3.  VOC Content of the Substitute and Baseline Blanket Washes

Blanket Wash VOC Content Blanket Wash VOC Content 
(lbs/gal;% by weight) (lbs/gal;% by weight) 

Baseline (28) 6.2; 100% 22 Not measured; 2.17%

1 2.3; 30% 23 0.48; 6%

3 6.4; 91% 24 1.5; 19%

4 6.4; 89% 25 4.1; 55%

5 2.5; 30% 26 1.3; 18%

6 3.5; 47% 27 7.2; 93%

7 3.0; 36% 29 2.1; 30%

8 3.3; 41% 30 0.48; 7%

9 0.11; 10% 31 6.6; 99%

10 0.16; 2% 32 6.5; 99%

11 4.3; 61% 33 3.4; 46%

12 1.3; 20% 34 2.8; 39%

14 0.97; 12% 35 6.7; 99%

16 7.2; 99% 36 3.5; 48%

17 0.051; 0.6% 37 1.0; 14%

18 4.4; 60% 38 4.9; 65%

19 1.8; 22% 39 2.9; 37%

20 2.7; 35% 40 3.8; 52%

21 3.5; 47%

3HUIRUPDQFH

7KH�SHUIRUPDQFH�RI�HDFK�RI�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�DV�ZHOO�DV�WKH�EDVHOLQH�ZDV
GHPRQVWUDWHG�XVLQJ�ERWK�ODERUDWRU\�DQG�SURGXFWLRQ�UXQ�WHVWV���7KH�ODERUDWRU\�WHVWV�GHWHUPLQHG
WKH�IODVK�SRLQW��92&�FRQWHQW��DQG�S+�DQG��GHPRQVWUDWHG�WKH�EODQNHW�VZHOO�DQG�ZLSDELOLW\�RI
HDFK�SURGXFW���7KH�SURGXFWLRQ�UXQ�WHVWV��FRQGXFWHG�DW�WZR�IDFLOLWLHV�IRU�HDFK�RI�WKH�VXEVWLWXWH
SURGXFWV�DQG�DW�DOO�IDFLOLWLHV�IRU�WKH�EDVHOLQH��FROOHFWHG�LQIRUPDWLRQ�VXFK�DV�TXDQWLW\�RI�ZDVK
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XVHG��WLPH�VSHQW�WR�ZDVK�WKH�EODQNHW��LQN�FRYHUDJH��DQG�WKH�HIIHFWLYHQHVV�RI�WKH�ZDVK��
6XPPDU\�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH�������7KH�ZLGHO\�YDULDEOH�FRQGLWLRQV�EHWZHHQ�DQG
ZLWKLQ�SULQWLQJ�IDFLOLWLHV�DQG�WKH�VKRUW�GXUDWLRQ�RI�WKH�SURGXFWLRQ�UXQV�XVHG�IRU�WKH
SHUIRUPDQFH�GHPRQVWUDWLRQV�GRHV�QRW�DOORZ�WKH�UHVXOWV�WR�EH�LQWHUSUHWHG�DV�GHILQLWLYH
SHUIRUPDQFH�DVVHVVPHQWV�RI�WKH�EODQNHW�ZDVKHV�

Table 7-4.  Blanket Wash Laboratory Test Results

Form. Flash VOC Content Blanket Swell Wet Ink Dry Ink Film
No. Point (lbs/gal; pH Film Strokes

((F)  % by weight) Strokes

1

1 hr 5 hr
(%) (%)

1 230+ 2.3; 30% 7.8* 1.5 3.0 4 6

3 114 6.4; 91% 3.4* 1.5 4.5 4 4

4 114 6.4; 89% 8.7 3.0 5.2 3 2

5 139 2.5; 30% 4.3 6.1 15.4 9 8

6 152 3.5; 47% 5.5 0.7 1.5 8 6

7 165 3.0; 36% 9.3 3.8 6.8 6 8

8 115 3.3; 41% 4.0 7.7 20 7 9

9 230+ 0.77; 10% 4.6 1.5 1.5 19 30

10 230+ 0.16; 2% 5.7 0.7 0.7 12 13

11 150 4.3; 61% 5.0* 0.0 1.5 4 5

12 125 1.3; 20% 8.2 0.0 1.5 7 11

14 230+ 0.97; 12% 5.0 1.5 3.0 8 10

16 145 7.2; 99% 9.8 4.5 10.6 2 2

17 220+ 0.051; 0.6% 9.8 1.5 1.5 100 100

18 150 4.4; 60% 5.5 1.5 4.5 8 7

19 230+ 1.8; 22% 4.6 1.5 1.5 11 9

20 170 2.7; 35% 7.1 0.0 1.5 5 7

21 115 3.5; 47% 6.2 0.0 1.5 7 6

22 157(a) NM; 2.17% 7.4(c) 1.5 1.5 13 132

23 140 0.48; 6% 9.2 0.0 1.5 24 100

24 100 1.5; 19% 9.9 1.5 3.0 15 12

25 220+ 4.1; 55% 4.3 3.0 4.5 22 32

26 230+ 1.3; 18% 7.8* 0.0 0.0 6 14

27 145 7.2; 93% 3.9 3.0 4.5 3 3

28 50 6.2; 100% 6.6 1.5 3.0 3 8

29 230+ 2.1; 30% 7.2 1.5 1.5 9 18

30 100(a) 0.48; 7% 7.6(c) 0.7 1.5 5 11
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No. Point (lbs/gal; pH Film Strokes

((F)  % by weight) Strokes

1

1 hr 5 hr
(%) (%)

7-9  

31 105 6.6; 99% 7.6 1.5 3.0 3 3

32 220 6.5; 99% 8.5 0.1 1.5 5 30

33 105 3.4; 46% 7.2* 4.5 7.6 4 4

34 138 2.8; 39% 6.6 1.5 3.0 10 20

35 105 6.7; 99% 6.0 1.5 6.1 3 5

36 175 3.5; 48% 5.7* 0.7 1.5 4 5

37 82 1.0; 14% 3.9 3.0 3.0 5 8

38 230+ 4.9; 65% 5.6 0.0 1.5 9 16

39 155 2.9; 37% 9.2 1.5 3.0 7 10

40 155 3.8; 52% 4.8 1.5 3.0 5 10

(a) full strength     (c) 25%     NC - not calculated     NM - not measured     * - pH fluctuates wildly

ght VOC was calculated based on information submitted
VOC content in lbs/gal was measured at GATF; % by wei        1

by the manufacturer.
VOC content in lbs/gal was not measurable; % by weight VOC was submitted by the manufacturer.2

3ULRU�WR�WHVWLQJ�WKH�EODQNHW�ZDVKHV�LQ�D�SULQW�VKRS��WKH����VXEVWLWXWH�EODQNHW�ZDVKHV
ZHUH�WHVWHG�LQ�WKH�ODERUDWRU\�IRU�EODQNHW�VZHOO�SRWHQWLDO�DQG�ZLSDELOLW\���2I�WKH����ZDVKHV����
ZHUH�GHHPHG�WR�EH�VDWLVIDFWRU\�IRU�GHPRQVWUDWLRQV�DW�YROXQWHHU�SULQWLQJ�VKRSV��WZR�VKRSV
GHPRQVWUDWHG�HDFK�EODQNHW�ZDVK����7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�ZHUH�KLJKO\
YDULDEOH�EHWZHHQ�WKH�WZR�SULQW�VKRSV�XVLQJ�D�SDUWLFXODU�EODQNHW�ZDVK�DQG�DPRQJ�WKH�PDQ\
EODQNHW�ZDVKHV�WKHPVHOYHV���3HUIRUPDQFH�YDULHG�WR�D�JUHDW�H[WHQW�EDVHG�RQ�WKH�DPRXQW�RI�LQN
FRYHUDJH���([FOXGLQJ�WULDOV�ZLWK�KHDY\�LQN�FRYHUDJH��HOHYHQ�ZDVKHV�JDYH�JRRG�RU�IDLU
SHUIRUPDQFHV�DW�ERWK�IDFLOLWLHV��VHYHQ�ZDVKHV�JDYH�JRRG�RU�IDLU�SHUIRUPDQFH�DW�RQH�IDFLOLW\�EXW
QRW�WKH�RWKHU��DQG�WKH�UHPDLQLQJ�IRXU�ZDVKHV�SHUIRUPHG�SRRUO\�DW�ERWK�IDFLOLWLHV�

/DERU��0DWHULDOV��DQG�3URGXFW�&RVWV

7KH�FRVWV�RI�XVLQJ�HDFK�RI�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�DV�ZHOO�DV�WKH�EDVHOLQH�GHSHQG
RQ�YDULDWLRQV�LQ�ODERU�FRVWV��SURGXFW�XVH��DQG�PDWHULDO�DQG�HTXLSPHQW�XVH�DW�HDFK�IDFLOLW\�WKDW
SDUWLFLSDWHG�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV���(DFK�VXEVWLWXWH�EODQNHW�ZDVK�SURGXFW�ZDV
WHVWHG�E\�WZR�IDFLOLWLHV���7KH�EDVHOLQH�SURGXFW�ZDV�WHVWHG�E\�DOO�IDFLOLWLHV���&RVWV�IRU�HDFK�SURGXFW
DUH�SUHVHQWHG�RQ�D�SHU�ZDVK�EDVLV��D�SHU�SUHVV�EDVLV��DQG�D�FRVW�SHU�SUHVV�VKLIW�\HDU�EDVLV���,Q
FRPSDULQJ�WKH�FRVW�GDWD�IRU�WKH�VXEVWLWXWH�DQG�WKH�EDVHOLQH�SURGXFWV��WKH�FRVWV�RI�XVLQJ�WKH
VXEVWLWXWH�EODQNHW�FOHDQHUV�H[FHHG�WKH�FRVW�RI�XVLQJ�WKH�EDVHOLQH�SURGXFW�LQ�QHDUO\�DOO�FDVHV���,Q
VRPH�FDVHV�VPDOOHU�TXDQWLWLHV�RI�ZDVK�RU�OHVV�FOHDQLQJ�WLPH�ZDV�UHTXLUHG��UHVXOWLQJ�LQ�D�FRVW
VDYLQJV�ZKHQ�XVLQJ�WKH�VXEVWLWXWH�LQVWHDG�RI�WKH�EDVHOLQH�ZDVK���%ODQNHW�:DVKHV������������
DQG����UHVXOWHG�LQ�FRVWV�VDYLQJV�UHODWLYH�WR�WKH�EDVHOLQH�SURGXFW���2YHUDOO��KRZHYHU��WKH�FRVWV�RI
XVLQJ�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�H[FHHG�WKH�FRVWV�RI�XVLQJ�WKH�EDVHOLQH�ZDVK�LQ�WKH�ODUJH
PDMRULW\�RI�FDVHV���&RVWV�DVVRFLDWHG�ZLWK�XVLQJ�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�UDQJH�IURP�D�ORZ
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�3UHVVHV�DUH�DVVXPHG�WR�KDYH�IRXU�XQLWV��WKHUHIRUH��IRXU�EODQNHWV�DUH�ZDVKHG�HDFK�WLPH�D�SUHVV�LVE

FOHDQHG�

�3ULYDWH�FRVWV�LQFOXGH�DQ\�GLUHFW�FRVWV�LQFXUUHG�E\�WKH�GHFLVLRQ�PDNHU�DQG�DUH�W\SLFDOO\�UHIOHFWHG�LQF

WKH�ILUP
V�EDODQFH�VKHHW���,Q�FRQWUDVW��H[WHUQDO�FRVWV�DUH�LQFXUUHG�E\�SDUWLHV�RWKHU�WKDQ�WKH�SULPDU\

SDUWLFLSDQWV�WR�WKH�WUDQVDFWLRQ���(FRQRPLVWV�GLVWLQJXLVK�EHWZHHQ�SULYDWH�DQG�H[WHUQDO�FRVWV�EHFDXVH�HDFK�ZLOO

DIIHFW�WKH�GHFLVLRQ�PDNHU�GLIIHUHQWO\���$OWKRXJK�H[WHUQDO�FRVWV�DUH�UHDO�FRVWV�WR�VRPH�PHPEHUV�RI�VRFLHW\�

WKH\�DUH�QRW�LQFXUUHG�E\�WKH�GHFLVLRQ�PDNHU�DQG�ILUPV�GR�QRW�QRUPDOO\�WDNH�WKHP�LQWR�DFFRXQW�ZKHQ�PDNLQJ

WKHLU�GHFLVLRQV���$�FRPPRQ�H[DPSOH�RI�H[WHUQDO�FRVWV�LV�WKH�HOHFWULF�XWLOLW\�ZKRVH�HPLVVLRQV�DUH�UHGXFLQJ�FURS

\LHOGV�IRU�WKH�IDUPHU�RSHUDWLQJ�GRZQZLQG���7KH�H[WHUQDO�FRVWV�LQFXUUHG�E\�WKH�IDUPHU�LQ�WKH�IRUP�RI�UHGXFHG

FURS�\LHOGV�DUH�QRW�FRQVLGHUHG�E\�WKH�XWLOLW\�ZKHQ�GHFLGLQJ�KRZ�PXFK�HOHFWULFLW\�WR�SURGXFH���7KH�IDUPHU
V

ORVVHV�GR�QRW�DSSHDU�RQ�WKH�XWLOLW\ªV�EDODQFH�VKHHW�
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RI�������WR�D�KLJK�RI�������SHU�SUHVV� ��&RVWV�RI�XVLQJ�WKH�EDVHOLQH�SURGXFW�UDQJH�IURP�������WRE

������SHU�SUHVV���:KHUH�FRVWV�RI�WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV�H[FHHG�WKH�EDVHOLQH��SHUFHQWDJH
FRVW�LQFUHDVHV�UDQJH�IURP�RQH�SHUFHQW�WR�����SHUFHQW���7DEOH�����SUHVHQWV�D�VXPPDU\�RI�WKH
FRVW�FRPSDULVRQV�

'LVSRVDO�FRVWV�ZHUH�QRW�FRQVLGHUHG�LQ�WKLV�FRVW�FRPSDULVRQ�EHFDXVH�DOO�EXW�RQH�RI�WKH
SULQWHUV�SDUWLFLSDWLQJ�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�XVH�FORWK�ZLSHV�WKDW�DUH�OHDVHG�IURP
DQ�LQGXVWULDO�ODXQGU\���0DQ\�LQGXVWULDO�ODXQGULHV�FXUUHQWO\�GR�QRW�GLVWLQJXLVK�EHWZHHQ
KD]DUGRXV�DQG�QRQKD]DUGRXV�EODQNHW�ZDVKHV�ZKHQ�ODXQGHULQJ�ZLSHV��WKHUHIRUH��LW�ZDV
DVVXPHG�WKDW�WKHUH�ZRXOG�EH�QR�VDYLQJV�LQ�ZDVWH�KDQGOLQJ�RU�SURFHVVLQJ�FRVWV�DVVRFLDWHG�ZLWK
VZLWFKLQJ�WR�D�VXEVWLWXWH�EODQNHW�ZDVK�SURGXFW�

7.2  QUALITATIVE DISCUSSION OF BENEFIT/COST ANALYSIS

7.2.1  Introduction

6RFLDO�EHQHILW�FRVW�DQDO\VLV�LV�D�WRRO�XVHG�E\�SROLF\�PDNHUV�WR�V\VWHPDWLFDOO\�HYDOXDWH
WKH�LPSDFWV�WR�DOO�RI�VRFLHW\�UHVXOWLQJ�IURP�LQGLYLGXDO�GHFLVLRQV���7KH�GHFLVLRQ�HYDOXDWHG�LQ�WKLV
DQDO\VLV�LV�WKH�FKRLFH�RI�D�EODQNHW�ZDVK�SURGXFW���3ULQWHUV�KDYH�FHUWDLQ�FULWHULD�ZKLFK�WKH\�XVH
WR�HYDOXDWH�WKH�EHQHILWV�DQG�FRVWV�RI�DOWHUQDWLYH�EODQNHW�FOHDQHUV�VXFK�DV�SULFH��GU\LQJ�WLPH�
IOH[LELOLW\�RI�XVH�IRU�UROOHUV�DQG�EODQNHWV��SURSHQVLW\�WR�FDXVH�EODQNHW�VZHOO��HWF���$�SULQWHU�PLJKW
DVN�ZKDW�LPSDFW�WKHLU�FKRLFH�RI�EODQNHW�ZDVKHV�ZLOO�KDYH�RQ�RSHUDWLQJ�FRVWV��FRPSOLDQFH�FRVWV�
OLDELOLW\�FRVWV��DQG�LQVXUDQFH�SUHPLXPV���7KLV�EXVLQHVV�SODQQLQJ�SURFHVV�LV�XQOLNH�VRFLDO
EHQHILW�FRVW�DQDO\VLV��KRZHYHU���EHFDXVH�LW�DSSURDFKHV�WKH�FRPSDULVRQ�IURP�WKH�VWDQGSRLQW�RI
WKH�LQGLYLGXDO�SULQWLQJ�ILUP�DQG�QRW�IURP�WKH�VWDQGSRLQW�RI�VRFLHW\���$�VRFLDO�EHQHILW�FRVW
DQDO\VLV�VHHNV�WR�FRPSDUH�WKH�EHQHILWV�DQG�FRVWV�RI�D�JLYHQ�DFWLRQ��FRQVLGHULQJ�ERWK�WKH�SULYDWH
DQG�H[WHUQDO�FRVWV�DQG�EHQHILWV� ��7KHUHIRUH��WKH�DQDO\VLV�ZLOO�FRQVLGHU�WKH�LPSDFW�RI�WKHF

DOWHUQDWLYH�EODQNHW�FOHDQHUV�RQ�RSHUDWLQJ�FRVWV��UHJXODWRU\�FRVWV��DQG�LQVXUDQFH�SUHPLXPV��EXW
ZLOO�DOVR�FRQVLGHU�WKH�H[WHUQDO�FRVWV�DQG�EHQHILWV�RI�WKH�DOWHUQDWLYH�EODQNHW�FOHDQHUV�VXFK�DV
UHGXFWLRQV�LQ�HQYLURQPHQWDO�GDPDJH�DQG�UHGXFWLRQV�LQ�WKH�ULVN�RI�LOOQHVV�IRU�WKH�JHQHUDO�SXEOLF��
([WHUQDO�FRVWV�DUH�QRW�ERUQH�E\�WKH�SULQWHU��KRZHYHU��WKH\�DUH�WUXH�FRVWV�WR�VRFLHW\�

%HQHILWV�RI�WKH�VXEVWLWXWH�EODQNHW�FOHDQHUV�PD\�LQFOXGH�SULYDWH�EHQHILWV�VXFK�DV
LQFUHDVHG�SURILWV�UHVXOWLQJ�IURP�LPSURYHG�ZRUNHU�SURGXFWLYLW\��D�UHGXFWLRQ�LQ�HPSOR\HH
VLFNQHVV��RU�UHGXFHG�SURSHUW\�DQG�KHDOWK�LQVXUDQFH�FRVWV�DQG�H[WHUQDO�EHQHILWV�VXFK�DV�D
UHGXFWLRQ�LQ�SROOXWDQWV�HPLWWHG�WR�WKH�HQYLURQPHQW�RU�UHGXFHG�XVH�RI�QDWXUDO�UHVRXUFHV���&RVWV
RI�WKH�VXEVWLWXWH�EODQNHW�FOHDQHUV�PD\�LQFOXGH�SULYDWH�FRVWV�VXFK�DV�KLJKHU�RSHUDWLQJ�H[SHQVHV
UHVXOWLQJ�IURP�D�KLJKHU�SULFHG�EODQNHW�ZDVK�DQG�H[WHUQDO�FRVWV�VXFK�DQ�LQFUHDVH�LQ�KXPDQ
KHDOWK�ULVNV�DQG�HFRORJLFDO�GDPDJH���6HYHUDO�RI�WKH�EHQHILW�FDWHJRULHV�FRQVLGHUHG�LQ�WKLV
DQDO\VLV�VKDUH�HOHPHQWV�RI�ERWK�SULYDWH�DQG�H[WHUQDO�FRVWV�DQG�EHQHILWV���)RU�H[DPSOH��XVH�RI
WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�PD\�UHVXOW�LQ�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�VDYLQJV���6XFK�D�
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Table 7-5.  Summary of Cost Analysis for Blanket Wash Performance Demonstration

Formula
Number

Test
Facility

Total
cost/wash
(Baseline)

Total
cost/wash

(Alternative)

Total
cost/press

(Base)

Total
cost/press

(Alternative)

Total 
cost/press/shift/year

(Base)

Total
cost/press/shift/year

(Alternative)

Percentage
Difference 1

1 Facility 3 0.55 0.69 2.20 2.76 5,500 6,900 +25

Facility 6 0.46 0.87 1.84 3.48 4,600 8,700 +89

6 Facility 11 0.70 0.82 2.80 3.28 7,000 8,200 +17

Facility 15 0.50 0.77 2.00 3.08 5,000 7,700 +54

9 Facility 10 0.91 2.08 3.64 8.32 9,100 20,800 +129

Facility 15 0.50 0.92 2.00 3.68 5,000 9,200 +84

10 Facility 3 0.55 0.57 2.20 2.28 5,500 5,700 +4

Facility 4 0.85 2.20 3.40 8.80 8,500 22,000 +159

11 Facility 1 0.59 1.29 2.36 5.16 5,900 12,900 +119

Facility 2 0.53 0.68 2.12 2.72 5,300 6,800 +28

12 Facility 12 0.81 0.99 3.24 3.96 8,100 9,900 +22

Facility 13 0.80 0.83 3.20 3.32 8,000 8,300 +4

14 Facility 6 0.46 1.07 1.84 4.28 4,600 10,700 +133

Facility 16 0.66 0.82 2.64 3.28 6,600 8,200 +24

19 Facility 18 0.62 1.66 2.48 6.64 6,200 16,600 +168

Facility 19 0.53 0.89 2.12 3.56 5,300 8,900 +68

20 Facility 11 0.70 1.13 2.80 4.52 7,000 11,300 +61

Facility 12 0.81 1.58 3.24 6.32 8,100 15,800 +95

 A positive sign denotes an increase and a negative sign denotes a decrease in the cost when using the alternative blanket cleaner instead of the base1

product.
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Formula
Number

Test
Facility

Total
cost/wash

(Base)

Total
cost/wash

(Alternative)

Total
cost/press

(Base)

Total
cost/press

(Alternative)

Total 
cost/press/shift/year

(Base)

Total
cost/press/shift/year

(Alternative)

Percentage
Difference 1

 21 Facility 6 0.46 1.01 1.84 4.04 4,600 10,100 +120

Facility 17 0.41 0.58 1.64 2.32 4,100 5,800 +41

22 Facility 12 0.81 0.82 3.24 3.28 8,100 8,200 +1

Facility 13 0.80 1.51 3.20 6.04 8,000 15,100 +89

24 Facility 16 0.66 0.97 2.64 3.88 6,600 9,700 +47

Facility 17 0.41 0.88 1.64 3.52 4,100 8,800 +115

26 Facility 5 0.55 0.73 2.20 2.92 5,500 7,300 +33

Facility 15 0.50 0.47 2.00 1.88 5,000 4,700 -6

29 Facility 7 0.57 0.93 2.28 3.72 5,700 9,300 +63

Facility 8 0.55 0.89 2.20 3.56 5,500 8,900 +62

30 Facility 18 0.62 1.01 2.48 4.04 6,200 10,100 +63

Facility 19 0.53 0.62 2.12 2.48 5,300 6,200 +17

31 Facility 7 0.57 1.59 2.28 6.36 5,700 15,900 +179

Facility 8 0.55 0.59 2.20 2.36 5,500 5,900 +7

32 Facility 1 0.59 1.31 2.36 5.24 5,900 13,100 +122

Facility 5 0.53 0.43 2.12 1.72 5,300 4,300 -19

34 Facility 1 0.59 0.89 2.36 3.56 5,900 8,900 +51

Facility 19 0.53 0.95 2.12 3.80 5,300 9,500 +79

 A positive sign denotes an increase and a negative sign denotes a decrease in the cost when using the alternative blanket cleaner instead of the base product.1



7.2  Q
U

A
LIT

A
T

IV
E

 D
IS

C
U

S
S

IO
N

 O
F

 B
E

N
E

F
IT

/C
O

S
T

 A
N

A
LY

S
IS

7-13
 

Formula
Number

Test
Facility

Total
cost/wash

(Base)

Total
cost/wash

(Alternative)

Total
cost/press

(Base)

Total
cost/press

(Alternative)

Total 
cost/press/shift/year

(Base)

Total
cost/press/shift/year

(Alternative)

Percentage
Difference 1

37 Facility 3 0.55 0.48 2.20 1.92 5,500 4,800 -13

Facility 4 0.85 0.79 3.40 3.16 8,500 7,900 -7

38 Facility 2 0.53 1.08 2.12 4.32 5,300 10,800 +104

Facility 4 0.85 1.11 3.40 4.44 8,500 11,100 +31

39 Facility 5 0.55 0.69 2.20 2.76 5,500 6,900 +25

Facility 8 0.55 0.80 2.20 3.20 5,500 8,000 +45

40 Facility 1 0.59 0.79 2.36 3.16 5,900 7,900 +34

Facility
10

0.91 0.87 3.64 3.48 9,100 8,700 -4

 A positive sign denotes an increase and a negative sign denotes a decrease in the cost when using the alternative blanket cleaner instead of the base product.1
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7KH�IROORZLQJ�WHUPV�DUH�XVHG�WKURXJKRXW�WKH�EHQHILW�FRVW�DQDO\VLV�

Table 7-6.  Glossary of Benefit/Cost Analysis Terms

Term Definition

Exposed Population The estimated number of people from the general public or a specific
population group who are exposed to a chemical through wide dispersion of a
chemical in the environment (e.g., DDT).  A specific population group could
be exposed to a chemical due to its physical proximity to a manufacturing
facility (e.g., residents who live near a facility using a chemical), use of the
chemical or a product containing a chemical, or through other means.

Exposed Worker The estimated number of employees in an industry exposed to the chemical,
Population process and/or technology under consideration.  This number may be based

on market share data as well as estimations of the number of facilities and
the number of employees in each facility associated with the chemical,
process, and/or technology under consideration.

Externality A cost or benefit that involves a third party who is not a part of a market
transaction; “a direct effect on another’s profit or welfare arising as an
incidental by-product of some other person’s or firm’s legitimate activity”
(Mishan, 1976).  The term “externality” is a general term which can refer to
either external benefits or external costs.

External Benefits For example, if an educational program results in behavioral changes which
reduce the exposure of a population group to a disease, then an external
benefit is experienced by those members of the group who did not participate
in the educational program.  For the example of nonsmokers exposed to
second-hand smoke, an external benefit can be said to result when smokers
are removed from situations in which they expose nonsmokers to tobacco
smoke.

External Costs For example, if a steel mill emits waste into a river which poisons the fish in a
nearby fishery, the fishery experiences an external cost as a consequence of
the steel production.  Another example of an external cost is the effect of
second-hand smoke on nonsmokers.

Human Health Reduced health risks to workers in an industry or business as well as to the
Benefits general public as a result of switching to less toxic or less hazardous

chemicals, processes, and/or technologies.  An example would be switching
to a less volatile organic compound, lessening worker inhalation exposures
as well as decreasing the formation of photochemical smog in the ambient
air.

Human Health Costs The cost of adverse human health effects associated with production,
consumption, and disposal of a firm’s product.  An example is respiratory
effects from stack emissions, which can be quantified by analyzing the
resulting costs of health care and the reduction in life expectancy, as well as
the lost wages as a result of being unable to work.

Illness Costs A financial term referring to the liability and health care insurance costs a
company must pay to protect itself against injury or disability to its workers or
other affected individuals.  These costs are known as illness benefits to the
affected individual.
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Indirect Medical Costs Indirect medical costs associated with a disease or medical condition
resulting from exposure to a chemical or product.  Examples would be the
decreased productivity of patients suffering a disability or death and the value
of pain and suffering borne by the afflicted individual and/or family and
friends.

Private (Internalized) The direct costs incurred by industry or consumers in the marketplace. 
Costs Examples include a firm's cost of raw materials and labor, a firm's costs of

complying with environmental regulations, or the cost to a consumer of
purchasing a product.

Social Cost The total cost of an activity that is imposed on society.  Social costs are the
sum of the private costs and the external costs.  Therefore, in the example of
the steel mill, social costs of steel production are the sum of all private costs
(e.g., raw material and labor costs) and the sum of all external costs (e.g., the
costs associated with the poisoned fish).

Social Benefit The total benefit of an activity that society receives, i.e., the sum of the
private benefits and the external benefits.  For example, if a new product
yields pollution prevention opportunities (e.g., reduced waste in production or
consumption of the product), then the total benefit to society of the new
product is the sum of the private benefit (value of the product that is reflected
in the marketplace) and the external benefit (benefit society receives from
reduced waste).

Willingness-to-pay Estimates used in benefits valuation intended to encompass the full value of
avoiding a health or environmental effect.  For human health effects, the
components of willingness-to-pay include the value of avoiding pain and
suffering, impacts on the quality of life, costs of medical treatment, loss of
income, and, in the case of mortality, the value of a life.

benefit may result in private benefits in the form of reduced product usage and waste print runs as well as
external benefits in the form of reduced consumption of non-renewable resources.  

7.2.2  Benefit/Cost Methodology

7KH�PHWKRGRORJ\�IRU�FRQGXFWLQJ�D�VRFLDO�EHQHILW�FRVW�DVVHVVPHQW�FDQ�EH�EURNHQ�GRZQ�LQWR
IRXU�JHQHUDO�VWHSV�����REWDLQ�LQIRUPDWLRQ�RQ�WKH�UHODWLYH�SHUIRUPDQFH��KXPDQ�DQG�HQYLURQPHQWDO
ULVN��SURFHVV�VDIHW\�KD]DUGV��DQG�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�UHTXLUHPHQWV�RI�WKH�EDVHOLQH�DQG
WKH�DOWHUQDWLYHV�����FRQVWUXFW�PDWULFHV�RI�WKH�GDWD�FROOHFWHG�����ZKHQ�SRVVLEOH��PRQHWL]H�WKH�YDOXHV
SUHVHQWHG�ZLWKLQ�WKH�PDWULFHV��DQG����FRPSDUH�WKH�GDWD�JHQHUDWHG�IRU�WKH�DOWHUQDWLYH�DQG�WKH
EDVHOLQH�LQ�RUGHU�WR�SURGXFH�DQ�HVWLPDWH�RI�QHW�VRFLDO�EHQHILWV���6HFWLRQ�����SUHVHQWV�WKH�UHVXOWV
RI�WKH�ILUVW�WDVN�E\�VXPPDUL]LQJ�WKH�SHUIRUPDQFH�GDWD��ULVN�GDWD��DQG�HQHUJ\�DQG�QDWXUDO�UHVRXUFH
LQIRUPDWLRQ�IRU�WKH�EDVHOLQH�DQG�WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV���,Q�7DEOH�����WKH�GDWD�UHTXLUHG
WR�PDNH�D�GHWHUPLQDWLRQ�RI�WKH�UHODWLYH�FRVWV�DQG�EHQHILWV�RI�VZLWFKLQJ�WR�DQ�DOWHUQDWLYH�EODQNHW
ZDVK�DUH�RUJDQL]HG�DFFRUGLQJ�WR�IRUPXODWLRQ�QXPEHU��EHJLQQLQJ�ZLWK�WKH�EDVHOLQH���,GHDOO\��WKH
DQDO\VLV�ZRXOG�TXDQWLI\�WKH�VRFLDO�EHQHILWV�DQG�FRVWV�RI�XVLQJ�WKH�VXEVWLWXWH�DQG�EDVHOLQH�EODQNHW
ZDVK�SURGXFWV��DOORZLQJ�LGHQWLILFDWLRQ�RI�WKH�VXEVWLWXWH�SURGXFW�ZKRVH�XVH�UHVXOWV�LQ�WKH�ODUJHVW
QHW�VRFLDO�EHQHILWV���+RZHYHU��EHFDXVH�RI�GDWD�OLPLWDWLRQV�DQG�SURGXFWLRQ�IDFLOLW\�YDULDWLRQV��WKH
DQDO\VLV�SUHVHQWV�LQVWHDG�D�TXDOLWDWLYH�GHVFULSWLRQ�RI�WKH�ULVNV�DVVRFLDWHG�ZLWK�HDFK�VXEVWLWXWH
SURGXFW�FRPSDUHG�WR�WKH�EDVHOLQH���%HQHILWV�GHULYHG�IURP�D�UHGXFWLRQ�LQ�ULVN�DUH�GHVFULEHG�DQG
GLVFXVVHG��EXW�QRW�TXDQWLILHG��WKH�LQIRUPDWLRQ�SURYLGHG�FDQ�EH�YHU\�XVHIXO�LQ�WKH�GHFLVLRQ�PDNLQJ
SURFHVV�� � $� IHZ� H[DPSOHV� DUH� SURYLGHG� WR� TXDQWLWDWLYHO\� LOOXVWUDWH� VRPH� RI� WKH� EHQHILW
FRQVLGHUDWLRQV�� � 3HUVRQQHO� LQ� HDFK� LQGLYLGXDO� IDFLOLW\� ZLOO� KDYH� WR� H[DPLQH� WKH� LQIRUPDWLRQ
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SUHVHQWHG��ZHLJK�HDFK�SLHFH�DFFRUGLQJ�WR�IDFLOLW\�DQG�FRPPXQLW\�FKDUDFWHULVWLFV��DQG�GHYHORS�DQ
LQGHSHQGHQW�FKRLFH��

7KH�DQDO\VLV�LV�IXUWKHU�GHYHORSHG�LQ�WKH�IROORZLQJ�VHFWLRQV��EHJLQQLQJ�LQ�6HFWLRQ�������ZLWK
VXPPDULHV�RI�WKH�SRWHQWLDO�ULVNV�RI�WKH�VXEVWLWXWH�DQG�EDVHOLQH�EODQNHW�ZDVKHV���6HFWLRQ������
SURYLGHV�D�VXPPDU\�RI�WKH�ILQDQFLDO�FRVWV�RI�WKH�EDVHOLQH�DQG�WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV�
6HFWLRQ�������FRPSDUHV� WKH�EHQHILWV�DQG�FRVWV�RI�XVLQJ� WKH�VXEVWLWXWH�EODQNHW�ZDVK�SURGXFWV
LQVWHDG�RI�WKH�EDVHOLQH�ZDVK��DQG�6HFWLRQ�������SURYLGHV�DQ�LQGLFDWLRQ�RI�WKH�PLQLPXP�EHQHILWV
SHU�DIIHFWHG�SHUVRQ�WKDW�ZRXOG�DFFUXH�WR�VRFLHW\�LI�VZLWFKLQJ�WR�VXEVWLWXWH�EODQNHW�ZDVK�SURGXFWV
UHGXFHG�FDVHV�RI�FHUWDLQ�DGYHUVH�KHDOWK�HIIHFWV�

Table 7-7.  Costs and Benefits of Baseline and Substitute Blanket Washes

Formula
Number

Private Costs Private Benefits External1

Benefits

Average % Change Worker Risk Flamma- % VOC Environ-
Cost/Press  Trade-offs bility mental Risk

Risk 2

Baseline Low to moderate concern High risk 99% No estimated
(28) for dermal and inhalation risk

exposure.4

1 Alternative: 2.76 +25 Overall concern is low for Low risk 30% No estimated
Baseline:      2.20 dermal and inhalation risk

exposure.4

Alternative: 3.48 +89
Baseline:     1.84

3 Not tested Concern for dermal Moderate 91% Aquatic
exposure and inhalation Risk species risk
exposure.

4 Not tested Concern for dermal Moderate 89% Aquatic
exposure and very low Risk species risk
concern for inhalation
exposure. 

5 Not tested Concern for dermal Moderate 30% Aquatic
exposure and very low Risk species risk
concern for inhalation
exposure.

6 Alternative:  3.28 +17 Concern for dermal Low risk 47% Aquatic
Baseline:      2.80 exposure and very low species risk

concern for inhalation
exposure.

Alternative:  3.08 +54
Baseline:     2.00

7 Not tested Concern for dermal Low Risk 36% Aquatic
exposure and very low species risk
concern for inhalation
exposure.

8 Not tested Low concern for dermal Moderate 41% Aquatic
exposure and very low Risk species risk
concern for inhalation
exposure.
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Formula
Number

Private Costs Private Benefits External1

Benefits

Average % Change Worker Risk Flamma- % VOC Environ-
Cost/Press  Trade-offs bility mental Risk

Risk 2
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9 Alternative:  8.32 +129 Very low concern for Low risk 10% Aquatic
Baseline:      3.64 dermal exposure and no species risk

concern for inhalation
exposure.4Alternative: 3.68 +84

Baseline:     2.00

10 Alternative:  2.28 +4 Very low concern for Low risk 2% No estimated
Baseline:     2.20 dermal exposure  and no risk3

concern for inhalation
exposure.4Alternative:  8.80 +159

Baseline:      3.40

11 Alternative:  5.16 +119 Concern for dermal Low risk 61% Aquatic
Baseline:     2.36 exposure and very low species risk

concern for inhalation
exposure.Alternative: 2.72 +28

Baseline:      2.12

12 Alternative:  3.96 +22 Concern for dermal Moderate 20% No estimated
Baseline:     3.24 exposure and low concern risk risk

for inhalation exposure.3

Alternative: 3.32 +4
Baseline:    3.20

14 Alternative:  4.28 +133 Low concern for dermal and Low risk 12% No estimated
Baseline:     1.84 inhalation exposure. risk3

Alternative:  3.28 +24
Baseline:     2.64

16 Not tested Concern for dermal Moderate 99% No estimated

17 Not tested Possible concern for dermal Low Risk 0.6% Aquatic

19 Alternative:  6.64 +168 Low concern for dermal and Low risk 22% No estimated
Baseline:     2.48 inhalation exposure. risk3

Alternative:  3.56 +68
Baseline:     2.12

20 Alternative:  4.52 +61 Concern for dermal Low risk 35% Aquatic
Baseline:     2.80 exposure and low concern species risk

for inhalation exposure.3

Alternative:  6.32 +95
Baseline:     3.24

21 Alternative:  4.04 +120 Concern for dermal Moderate 47% No estimated
Baseline:     1.84 exposure and very low risk risk

concern for inhalation
exposure.Alternative:  2.32 +41

Baseline:     1.64

22 Alternative:  3.28 +1 Moderate concern for Low risk 17% No estimated
Baseline:     3.24 dermal exposure  and low risk3

concern for inhalation
exposure.4Alternative:  6.04 +89

Baseline:     3.20
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Formula
Number

Private Costs Private Benefits External1

Benefits

Average % Change Worker Risk Flamma- % VOC Environ-
Cost/Press  Trade-offs bility mental Risk

Risk 2
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23 Not tested Possible concern for dermal Moderate 6% No estimated
exposure and very low Risk risk
concern for inhalation
exposure.

24 Alternative:  3.88 +47 Concern for dermal Moderate 19% No estimated
Baseline:     2.64 exposure and very low risk risk

concern for inhalation
exposure.

Alternative:  3.52 +115
Baseline:      1.64

25 Not tested Concern for dermal Low risk 55% No estimated
exposure and very low risk
concern for inhalation
exposure.

26 Alternative:  2.92 +33 Concern for dermal Low risk 18% No estimated
Baseline:      2.20 exposure and no concern risk

for inhalation exposure.4

Alternative:  1.88 -6
Baseline:      2.00

27 Not tested Concern for dermal Moderate 93% No estimated
exposure and very low risk risk
concern for inhalation
exposure.

29 Alternative:  3.72 +63 Low concern for dermal Low risk 30% No estimated
Baseline:      2.28 exposure  and no concern risk3

for inhalation exposure.4

Alternative:  3.56 +62
Baseline:      2.20

30 Alternative:  4.04 +63 Concern for dermal Moderate 7% No estimated
Baseline:      2.48 exposure and low concern risk risk

for inhalation exposure.3

Alternative:  2.48 +17
Baseline:      2.12

31 Alternative:  6.36 +179 Concern for dermal Moderate 99% No estimated
Baseline:      2.28 exposure and low concern risk risk

for inhalation exposure.3

Alternative:  2.36 +7
Baseline:      2.20

32 Alternative:  5.24 +122 Low to moderate concern Low risk 99% No estimated
Baseline:      2.36 for dermal and inhalation risk

exposure.3

Alternative:  1.72 -19
Baseline:      2.12

33 Not tested Concern for dermal Moderate 46% No estimated
exposure and very low risk risk
concern for inhalation
exposure.

34 Alternative:  3.56 +51 Concern for dermal Moderate 39% No estimated
Baseline:      2.36 exposure and low concern risk risk

for inhalation exposure.3

Alternative:  3.80 +79
Baseline:      2.12
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Formula
Number

Private Costs Private Benefits External1

Benefits

Average % Change Worker Risk Flamma- % VOC Environ-
Cost/Press  Trade-offs bility mental Risk

Risk 2
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35 Not tested Concern for dermal Moderate 99% No estimated
exposure and low concern risk risk
for inhalation exposure.

36 Not tested Concern for dermal Low risk 48% No estimated
exposure and low concern risk
for inhalation exposure.3

37 Alternative:  1.92 -13 Low to moderate concern High risk 14% No estimated
Baseline:      2.20 for dermal exposure and risk

low concern for inhalation
exposure.3Alternative:  3.16 -7

Baseline:      3.40

38 Alternative:  4.32 +104 Low to moderate concern Low risk 65% No estimated
Baseline:      2.12 for dermal exposure and risk

low concern for inhalation
exposure.3Alternative:  4.44 +31

Baseline:      3.40

39 Alternative:  2.76 +25 Low concern for dermal Low risk 52% No estimated
Baseline:      2.20 exposure and very low risk

concern for inhalation
exposure.

Alternative:  3.20 +45
Baseline:      2.20

40 Alternative:  3.16 +34 Concern for dermal Low risk 52% Aquatic
Baseline:      2.36 exposure and low concern species risk

for inhalation exposure.4

Alternative:  3.48 -4
Baseline:      3.64

 Cost analysis based upon product performance as determined by the performance demonstration at various testing1

facilities and pricing submitted by the product supplier.  See Chapter 4 for a more in-depth description of the cost
analysis and descriptions of the testing facilities.
 Flammability risks are defined as follows: 1) High Risk: products with a flash point less than 100 F; 2) Moderate Risk:2                 �

products with a flash point greater than 100 F but less than 150 F; and Low Risk: products with a flash point greater than�     �

150 F.�

 Risks for this chemical could not be quantified; therefore, the level of concern for this chemical is based upon a3

structure-activity analysis.
 Risks for this chemical could not be quantified; therefore, the level of concern for this chemical is based solely upon4

estimated exposure levels.

7.2.3  Potential Benefits

7KH�SRWHQWLDO�VRFLDO�EHQHILWV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�D�VXEVWLWXWH�EODQNHW�FOHDQHU�YHUVXV
WKH�EDVHOLQH�ZDVK�LQFOXGH��UHGXFHG�KHDOWK�ULVNV�IRU�ZRUNHUV�DQG�WKH�JHQHUDO�SXEOLF��UHGXFHG�ULVN
RI�ILUH�DQG�H[SORVLRQ�GXH�WR�ORZHU�IODPPDELOLW\��UHGXFHG�HFRORJLFDO�ULVNV��UHGXFHG�XVH�RI�HQHUJ\�DQG
QDWXUDO�UHVRXUFHV��DQG�UHGXFHG�92&�HPLVVLRQV���,Q�RUGHU�WR�DVVHVV�WKH�ULVN�WR�ZRUNHUV��WKH�(3$
ULVN�DVVHVVPHQW�FRPELQHV�KD]DUG�DQG�H[SRVXUH�GDWD�IRU�LQGLYLGXDO�FKHPLFDO�FRPSRQHQWV�RI�WKH
VXEVWLWXWH� DV�ZHOO� DV� WKH�EDVHOLQH� SURGXFWV� LQWR� D� VLQJOH� TXDOLWDWLYH� H[SUHVVLRQ� RI� ULVN�� � 7KLV
TXDOLWDWLYH�H[SUHVVLRQ�RI�ULVN�SURYLGHV�WKH�EDVLV�IRU�FRPSDULQJ�WKH�UHODWLYH�ZRUNHU�H[SRVXUH�ULVNV
DVVRFLDWHG�ZLWK�WKH�XVH�RI�WKH�VXEVWLWXWH�EODQNHW�ZDVK�SURGXFWV�DV�FRPSDUHG�ZLWK�WKH�EDVHOLQH�
:KLOH�PHPEHUV�RI�WKH�JHQHUDO�SXEOLF�DUH�DOVR�SRWHQWLDOO\�DW�ULVN�IURP�EODQNHW�ZDVK�FKHPLFDOV�WKDW
DUH�UHOHDVHG�WR�DLU�DQG�ZDWHU�� WKH�(3$�ULVN�DVVHVVPHQW� LGHQWLILHG�QR�FRQFHUQV� IRU� WKH�JHQHUDO
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SXEOLF� WKURXJK� DPELHQW� DLU�� GULQNLQJ� ZDWHU�� RU� ILVK� LQJHVWLRQ�� � 'XH� WR� GDWD� OLPLWDWLRQV�� WKH
H[SRVXUH�DVVHVVPHQW�GRHV�QRW� HVWLPDWH� FXPXODWLYH� H[SRVXUHV� IURP� ODQGILOO� UHOHDVHV�RU� VHSWLF
V\VWHP�UHOHDVHV���7KH�UHODWLYH�ULVNV�RI�ILUH�DQG�H[SORVLRQ�DUH�GHWHUPLQHG�E\�FRPSDULQJ�WKH�IODVK
SRLQW�RI�HDFK�EODQNHW�ZDVK��XVLQJ�WKH�26+$�GHILQLWLRQ�RI�D�IODPPDEOH�OLTXLG�DV�ZHOO�DV�(3$ªV
GHILQLWLRQ�RI�DQ�LJQLWDEOH�ZDVWH�DV�D�EHQFKPDUN���,Q�DGGLWLRQ�WR�WKH�ULVNV�IDFHG�E\�ZRUNHUV�DQG�WKH
JHQHUDO�SXEOLF��WKH�ULVN�DVVHVVPHQW�FRQVLGHUV�WKH�SRWHQWLDO�HFRORJLFDO�ULVNV�RI�XVLQJ�HDFK�RI�WKH
DOWHUQDWLYH�SURGXFWV�DQG�WKH�EDVHOLQH�EODQNHW�ZDVK���6HYHUDO�RI�WKH�VXEVWLWXWH�IRUPXODWLRQV�ZHUH
IRXQG�WR�SUHVHQW�D�ULVN�WR�DTXDWLF�VSHFLHV���7KH�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�UHTXLUHPHQWV�RI�WKH
VXEVWLWXWH�DQG�WKH�EDVHOLQH�EODQNHW�ZDVK�YDU\�DQG�D�IXOO�OLIH�F\FOH�DVVHVVPHQW��ZKLFK�ZDV�EH\RQG
WKH�VFRSH�RI�WKLV�&76$��ZRXOG�EH�QHHGHG�WR�GHWHUPLQH�WKH�UHTXLUHPHQWV���7KH�ULVNV�DVVRFLDWHG�ZLWK
YRODWLOH�RUJDQLF�FRPSRXQG��92&��UHOHDVHV�ZHUH�QRW�H[DPLQHG�ZLWKLQ�WKH�ULVN�DVVHVVPHQW��KRZHYHU�
WKH�UHODWLYH�92&�FRQWHQWV�RI�WKH�VXEVWLWXWH�IRUPXODWLRQV�DUH�GLVFXVVHG�EHORZ�VLQFH�92&�UHOHDVHV
DUH�WKH�SULPDU\�GULYLQJ�IDFWRU�EHKLQG�FXUUHQW�UHJXODWLRQV�DIIHFWLQJ�SULQWHUV�

5HGXFHG�:RUNHU�+HDOWK�5LVNV�

5HGXFHG�ULVNV�WR�ZRUNHUV�FDQ�EH�FRQVLGHUHG�ERWK�D�SULYDWH�DQG�DQ�H[WHUQDO�EHQHILW���3ULYDWH
ZRUNHU�EHQHILWV�LQFOXGH�UHGXFWLRQV�LQ�ZRUNHU�VLFN�GD\V�DQG�UHGXFWLRQV�LQ�KHDOWK�LQVXUDQFH�FRVWV
WR�WKH�SULQWHU���([WHUQDO�ZRUNHU�EHQHILWV�LQFOXGH�UHGXFWLRQV�LQ�PHGLFDO�FRVWV�WR�ZRUNHUV�DV�ZHOO�DV
UHGXFWLRQV�LQ�SDLQ�DQG�VXIIHULQJ�DVVRFLDWHG�ZLWK�ZRUN�UHODWHG�LOOQHVVHV���7KH�(3$�ULVN�DVVHVVPHQW
FRQVLGHUV�WZR�SDWKV�RI�ZRUNHU�H[SRVXUH��LQKDODWLRQ�DQG�GHUPDO���,QKDODWLRQ�H[SRVXUH�UHVXOWV�IURP
WKH�YRODWLOL]DWLRQ�RI�EODQNHW�ZDVK�FKHPLFDOV�IURP�WKH�EODQNHW�GXULQJ�ZDVKLQJ�DQG�IURP�WKH�UDJV
XVHG�WR�ZLSH�GRZQ�WKH�EODQNHW���'HUPDO�H[SRVXUH�UHVXOWV�IURP�GLUHFW�FRQWDFW�ZLWK�WKH�EODQNHW�ZDVK
FKHPLFDOV� GXULQJ� EODQNHW� FOHDQLQJ�� � :RUNHU� GHUPDO� H[SRVXUH� WR� DOO� SURGXFWV� FDQ� EH� HDVLO\
PLQLPL]HG�E\�XVLQJ�SURSHU�SURWHFWLYH�HTXLSPHQW�VXFK�DV�JORYHV�RU�EDUULHU�FUHDPV�GXULQJ�EODQNHW
FOHDQLQJ���:RUNHU�KHDOWK�ULVNV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�DQ\�EODQNHW�ZDVK�SURGXFW�DUH�D�IXQFWLRQ
RI�ERWK�WKH�SURGXFWªV�WR[LFLW\�DV�ZHOO�DV�WKH�GHJUHH�RI�ZRUNHU�H[SRVXUH�ZKLFK�RFFXUV�GXULQJ�EODQNHW
FOHDQLQJ���)RU�H[DPSOH��WKH�ZRUNHU�KHDOWK�ULVNV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�D�PRUH�WR[LF�EODQNHW
ZDVK� PD\� EH� UHGXFHG� E\� WKH� SURGXFWªV� ORZ� YRODWLOLW\� �L�H��� UHGXFHG� LQKDODWLRQ� H[SRVXUH�� RU
ZRUNSODFH�SUDFWLFHV�VXFK�DV�WKH�XVH�RI�DXWRPDWLF�EODQNHW�FOHDQLQJ�WHFKQRORJ\��L�H���UHGXFHG�GHUPDO
H[SRVXUH��� � 7KH� H[SRVXUH� DVVHVVPHQW� �&KDSWHU� ��� HVWLPDWHV� ZRUNHU� H[SRVXUH� �GHUPDO� DQG
LQKDODWLRQ��IRU�HDFK�RI�WKH�EODQNHW�ZDVK�SURGXFWV���7KH�ULVN�DVVHVVPHQW��&KDSWHU����HYDOXDWHV�WKH
WR[LFLW\�RI�WKH�LQGLYLGXDO�EODQNHW�ZDVK�FRPSRQHQWV�IRU�WKH�VXEVWLWXWH�DQG�EDVHOLQH�SURGXFWV�DQG
LQWHJUDWHV�WKH�KD]DUG�DQG�H[SRVXUH�LQIRUPDWLRQ�LQWR�D�VLQJOH�TXDOLWDWLYH�H[SUHVVLRQ�RI�ULVN���7KH
ULVN�DVVHVVPHQW�GRHV�QRW�SURYLGH�D�VLQJOH�PHDVXUH�RI�ULVN� IRU� WKH�SURGXFWV�RYHUDOO��PDNLQJ� LW
GLIILFXOW�LQ�VRPH�FDVHV�WR�GHWHUPLQH�WKH�UHODWLYH�ULVN�IURP�RQH�SURGXFW�WR�DQRWKHU���)RU�H[DPSOH�
EODQNHW� ZDVK� ��� FRQWDLQV� KHDY\� DURPDWLF� VROYHQW� QDSKWKD� DQG� IDWW\� DFLG� HVWHUV�ZKLFK�ZHUH
GHWHUPLQHG�WR�SRVVHV�PRGHUDWH�GHUPDO�FRQFHUQ�DQG�ORZ�GHUPDO�FRQFHUQ��UHVSHFWLYHO\�

5HGXFHG�3XEOLF�+HDOWK�5LVN

,Q�DGGLWLRQ�WR�ZRUNHU�H[SRVXUH��PHPEHUV�RI�WKH�JHQHUDO�SXEOLF�PD\�EH�H[SRVHG�WR�EODQNHW
ZDVK�FKHPLFDOV�GXH� WR� WKHLU�FORVH�SK\VLFDO�SUR[LPLW\� WR�D�SULQWLQJ� IDFLOLW\�RU�GXH� WR� WKH�ZLGH
GLVSHUVLRQ�RI�FKHPLFDOV���6XFK�UHOHDVHV�LPSRVH�DQ�H[WHUQDO�FRVW�RQ�VRFLHW\�WKDW�LV�W\SLFDOO\�QRW
FRQVLGHUHG�E\�SULQWLQJ�IDFLOLWLHV�LQ�VHOHFWLQJ�WKHLU�EODQNHW�ZDVK���)RU�H[DPSOH��SHRSOH�PD\�EUHDWK
EODQNHW�ZDVK�YDSRUV�WKDW�KDYH�EHHQ�UHOHDVHG�IURP�D�SULQWLQJ�IDFLOLW\�RU�SHRSOH�PD\�GULQN�ZDWHU
FRQWDLQLQJ�EODQNHW�ZDVK�UHVLGXHV�GLVFKDUJHG�E\�D�IDFLOLW\���,QGLYLGXDOV�LQ�WKH�JHQHUDO�SXEOLF�WKDW
DUH�H[SRVHG�WR�EODQNHW�ZDVK�FKHPLFDOV�DUH�WKHUHIRUH�SRWHQWLDOO\�VXEMHFW�WR�KHDOWK�ULVNV���7KH�(3$
ULVN�DVVHVVPHQW�LGHQWLILHG�QR�FRQFHUQV�IRU�WKH�JHQHUDO�SXEOLF�WKURXJK�DPELHQW�DLU��GULQNLQJ�ZDWHU�
RU�ILVK�LQJHVWLRQ���8VLQJ�WKH�PRGHO�IDFLOLW\�DSSURDFK��WKH�JHQHUDO�SRSXODWLRQ�H[SRVXUH�DVVHVVPHQW
SUHGLFWHG�WKDW�H[SRVXUH�OHYHOV�ZRXOG�EH�H[WUHPHO\�ORZ�IRU�DOO�PHGLD�H[DPLQHG���%HFDXVH�RI�WKH�ORZ
H[SRVXUH�OHYHOV��QR�FRQFHUQV�ZHUH�LGHQWLILHG�IRU�WKH�JHQHUDO�SXEOLF�IURP�WKH�XVH�RI�EODQNHW�ZDVK
FKHPLFDOV�
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 Flash point is defined as the lowest temperature at which a liquid gives off vapor within a test vessel in sufficientG

concentration to form an ignitable mixture with air near the surface of the liquid.
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5HGXFHG�)ODPPDELOLW\�5LVN

6RPH� EODQNHW� ZDVK� FKHPLFDOV� LQ� WKLV� DVVHVVPHQW� SUHVHQW� ULVNV� RI� ILUH� DQG� H[SORVLRQ
EHFDXVH�RI�WKHLU�IODPPDELOLW\�DQG�KLJK�YRODWLOLW\��7DEOH��������5HGXFHG�IODPPDELOLW\�ULVN�PD\�UHVXOW
LQ�ERWK�SULYDWH�DQG�H[WHUQDO�EHQHILWV���3ULYDWH�EHQHILWV�PD\�DFFUXH�WR�WKH�SULQWHU�LQ�WKH�IRUP�RI
ORZHU�ULVN�RI� ILUH�GDPDJH� WR� WKH�SULQW�VKRS�� �7KH�SRSXODWLRQ�VXUURXQGLQJ� WKH�SULQW�VKRS�PD\
H[SHULHQFH�H[WHUQDO�EHQHILWV�LQ�WKH�IRUP�RI�ORZHU�ULVNV�RI�ILUH�GDPDJH�WR�WKHLU�KRPHV���,Q�RUGHU�WR
DVVHVV�WKH�UHODWLYH�ILUH�KD]DUG�RI�WKH�VXEVWLWXWH�DQG�EDVHOLQH�EODQNHW�ZDVKHV��WKH�IODVK�SRLQWV�RI
HDFK�SURGXFW�LV�FRPSDUHG�WR�26+$�DQG�(3$�GHILQLWLRQV�RI�IODPPDEOH�OLTXLGV� ��)ODPPDEOH�OLTXLGVG

DUH�GHILQHG�E\�26+$�DV�KDYLQJ�D� IODVK�SRLQW� OHVV� WKDQ����()�� �6LPLODUO\��(3$�GHILQHV�5&5$
LJQLWDEOH�ZDVWHV�����&)5���������DV�KDYLQJ�D�IODVK�SRLQW�RI����()�RU�OHVV���7KH�EDVHOLQH�SURGXFW
KDV�D�IODVK�SRLQW�RI���()��ZHOO�EHORZ�26+$�DQG�(3$�VWDQGDUGV���6HYHUDO�RI�WKH�VXEVWLWXWH�EODQNHW
ZDVKHV�KDYH�IODVK�SRLQWV�EHORZ�WKH�26+$�DQG�(3$�WKUHVKROGV��EODQNHW�ZDVKHV��������������������
���������������������������DQG����

5HGXFHG�(FRORJLFDO�5LVN

%ODQNHW�ZDVK�IRUPXODWLRQV�DUH�SRWHQWLDOO\�GDPDJLQJ�WR�WHUUHVWULDO�DQG�DTXDWLF�HFRV\VWHPV�
UHVXOWLQJ�LQ�H[WHUQDO�FRVWV�ERUQH�E\�VRFLHW\���7KH�(3$�ULVN�DVVHVVPHQW�HYDOXDWHG�WKH�HFRORJLFDO
ULVNV�RI�WKH�VXEVWLWXWH�SURGXFWV�DV�ZHOO�DV��WKH�EDVHOLQH�EODQNHW�ZDVK��KRZHYHU��RQO\�WKH�ULVNV�WR
DTXDWLF�VSHFLHV�ZHUH�FRQVLGHUHG���5HGXFWLRQV�LQ�DTXDWLF�VSHFLHV�ULVNV�PD\�FUHDWH�H[WHUQDO�EHQHILWV
E\�LQFUHDVLQJ�WKH�FDWFK�SHU�XQLW�HIIRUW�IRU�FRPPHUFLDO�ILVKHUV�DV�ZHOO�DV�E\�LQFUHDVLQJ�FDWFK�DQG
SDUWLFLSDWLRQ�UDWHV�RI�UHFUHDWLRQDO�ILVKHUV���7KH�IROORZLQJ�IRUPXODWLRQV�ZHUH�IRXQG�WR�SRVH�D�ULVN�WR
DTXDWLF�VSHFLHV��EODQNHW�ZDVKHV���������������������DQG������$OO�WKH�FKHPLFDOV�RI�FRQFHUQ�DUH�DPLQH
VDOWV�RI�DQ�DON\OEHQ]HQH�VXOIRQDWH���6ZLWFKLQJ�WR�WKHVH�VXEVWLWXWHV�ZRXOG�OLNHO\�LQFUHDVH�DTXDWLF
ULVNV�UDWKHU�WKDQ�GHFUHDVH�WKHP���7KH�EDVHOLQH�SURGXFW�ZDV�QRW�LGHQWLILHG�DV�FUHDWLQJ�DQ�DTXDWLF
VSHFLHV�ULVN�

(QHUJ\�DQG�1DWXUDO�5HVRXUFH�&RQVHUYDWLRQ

%HQHILWV�PD\�DFFUXH�WR�VRFLHW\��H[WHUQDO��DV�ZHOO�DV�WKH�SULQWHU��SULYDWH��LQ�WKH�IRUP�RI�HQHUJ\
DQG�QDWXUDO�UHVRXUFH�VDYLQJV�LI�VXEVWLWXWH�EODQNHW�ZDVKHV�DUH�VXEVWLWXWHG�IRU�WKH�EDVHOLQH�ZDVK�
)RU�H[DPSOH��EODQNHW�ZDVK����ZDV�IRXQG�WR�UHTXLUH�IHZHU�LPSUHVVLRQV�WR�JHW�EDFN�WR�DFFHSWDEOH
SULQW�TXDOLW\�WKDQ�ZLWK�WKH�EDVHOLQH�ZDVK��WKHUHE\�FRQVXPLQJ�OHVV�SDSHU�DQG�HQHUJ\���$�VLPLODU
VLWXDWLRQ�PD\�RFFXU�ZLWK�SUHVV�ZLSHV���%\�VZLWFKLQJ�WR�WKH�VXEVWLWXWH�EODQNHW�ZDVK��WKH�SULQWHU
PLJKW�H[SHULHQFH�ORZHU�HQHUJ\�DQG�UHVRXUFH�FRVWV���$W�WKH�VDPH�WLPH��VRFLHW\�ZRXOG�DOVR�EHQHILW
IURP�WKH�SULQWHU
V�UHGXFWLRQ�LQ�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�XVH���$V�GLVFXVVHG�LQ�6HFWLRQ������WKH
DQDO\VLV�GLG�QRW�HVWLPDWH�WKH�LQGLYLGXDO�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�UHTXLUHPHQWV�RI�WKH�VXEVWLWXWH
DQG�EDVHOLQH�ZDVKHV�GXH�WR�YDULRXV�GDWD�OLPLWDWLRQV���$�WKRURXJK�TXDQWLWDWLYH�HYDOXDWLRQ�RI�HDFK
OLIH�F\FOH�VWDJH�ZDV�EH\RQG�WKH�VFRSH�RI�WKH�&76$�����

5HGXFHG�9RODWLOH�2UJDQLF�&RPSRXQG��92&��5HOHDVHV

7KH�UHGXFWLRQ�RI�YRODWLOH�RUJDQLF�FRPSRXQGV��92&V��ZLWKLQ�WKH�SUHVVURRP�FDQ�SRWHQWLDOO\
UHVXOW�LQ�SULYDWH�EHQHILWV�LQFOXGLQJ�ORZHU�FRPSOLDQFH�FRVWV�DQG�VDYLQJV�RQ�LQVXUDQFH�SUHPLXPV�
DV�ZHOO�DV�H[WHUQDO�EHQHILWV�LQFOXGLQJ�D�VDIHU�ZRUN�HQYLURQPHQW�DQG�UHGXFHG�KHDOWK�HIIHFWV�RXWVLGH



CHAPTER 7:  EVALUATING TRADE-OFF ISSUES

�A successful VOC reduction strategy can not be limited to blanket washes.  All sources of VOC releases (i.e., inks,H

coatings, etc.) within the print shop must be evaluated in order to design and implement an efficient emissions control plan.

 For a copy or further information about this case study, contact: Office of Technical Assistance (OTA), Executivef

Office of Environmental Affairs, 100 Cambridge Street, Boston, Massachusetts 02202, or phone OTA at (617) 727-3260. 

 Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.g
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RI�WKH�IDFLOLW\� ��92&V�DUH�FXUUHQWO\�UHJXODWHG�XQGHU�FOHDQ�DLU�OHJLVODWLRQ�DV�ZHOO�DV�WR[LFV�XVH�DQGH

UHOHDVH� UHSRUWLQJ� ODZV� DQG�� WKHUHIRUH�� ZHUH� QRW� UH�HYDOXDWHG� DV� SDUW� RI� WKH� ULVN� DVVHVVPHQW�
%HFDXVH�WKHUH�DUH�VHYHUDO�VRXUFHV�RI�92&V�ZLWKLQ�DQ\�JLYHQ�SULQW�VKRS��QR�DWWHPSW�ZDV�PDGH�WR
TXDQWLI\�WKH�EHQHILWV�DVVRFLDWHG�ZLWK�DQ�LQFUHPHQWDO�UHGXFWLRQ�LQ�WKH�UHOHDVH�RI�EODQNHW�ZDVK
92&V���+RZHYHU��FDVH�VWXGLHV�DUH�DYDLODEOH�GRFXPHQWLQJ�WKH�SRWHQWLDO�EHQHILWV�RI�92&�UHGXFWLRQ
WKURXJKRXW�WKH�SUHVVURRP���)RU�H[DPSOH��WKH�&RPPRQZHDOWK�RI�0DVVDFKXVHWWV�2IILFH�RI�7HFKQLFDO
$VVLVWDQFH� IRXQG� WKDW� +DPSGHQ� 3DSHUV� RI� +RO\RNH�� 0DVVDFKXVHWWV� H[SHULHQFHG� VDYLQJV� E\
UHGXFLQJ�92&V�����SHUFHQW�UHGXFWLRQ�RYHU�D�WHQ�\HDU�SHULRG�� ��+DPSGHQ�3DSHUV��E\�DGRSWLQJ�DI

VRXUFH�UHGXFWLRQ�VWUDWHJ\��KDV�DYRLGHG�WKH�QHHG�WR�SXUFKDVH�92&�FROOHFWLRQ�DQG�FRQWURO�HTXLSPHQW
RU�H[SORVLRQ�SURRI�PL[HUV�IRU�LQNV�DQG�FRDWLQJV�FRQWDLQLQJ�92&V���,Q�DGGLWLRQ��WKH\�KDYH�LQFXUUHG
VLJQLILFDQW�VDYLQJV�LQ�ILUH�LQVXUDQFH�SUHPLXPV��DQG�UHGXFHG�WKHLU�OLDELOLW\�XQGHU�6XSHUIXQG��DLU
UHJXODWLRQV��26+$��5&5$��DQG�RWKHU�ODZV��27$��QR�GDWH����92&�FRQWHQW�RI�WKH�EDVHOLQH�DV�ZHOO�DV
WKH�DOWHUQDWLYH�IRUPXODWLRQV��DV�PHDVXUHG�E\�WKH�*$7)�ODERUDWRU\��DUH�SUHVHQWHG�LQ�7DEOH�����
92&�FRQWHQW�UDQJHV�IURP�D�ORZ�RI���SHUFHQW�WR�D�KLJK�RI����SHUFHQW���7KH�EDVHOLQH�SURGXFW�DQG
EODQNHW�ZDVK����KDYH�WKH�KLJKHVW�92&�FRQWHQW��������

7.2.4  Associated Costs

,Q�FRPSDULQJ�WKH�FRVW�GDWD�IRU�WKH�DOWHUQDWLYH�DQG�WKH�EDVHOLQH�SURGXFWV��WKH�FRVWV�RI�XVLQJ
WKH�DOWHUQDWLYH�EODQNHW�FOHDQHUV�H[FHHG�WKH�FRVW�RI�XVLQJ�WKH�EDVHOLQH�SURGXFW�LQ�QHDUO\�DOO�FDVHV�
6RPH�FDVHV�UHTXLUHG�VPDOOHU�TXDQWLWLHV�RI�ZDVK�RU�OHVV�FOHDQLQJ�WLPH��UHVXOWLQJ�LQ�D�FRVW�VDYLQJV
ZKHQ�XVLQJ�WKH�VXEVWLWXWH� LQVWHDG�RI�WKH�EDVHOLQH�ZDVK�� �%ODQNHW�:DVKHV�������������DQG���
UHVXOWHG�LQ�FRVWV�VDYLQJV�UHODWLYH�WR�WKH�EDVHOLQH�SURGXFW���2YHUDOO��KRZHYHU��WKH�FRVWV�RI�XVLQJ�WKH
VXEVWLWXWH�EODQNHW�ZDVKHV�H[FHHG�WKH�FRVWV�RI�XVLQJ�WKH�EDVHOLQH�ZDVK�LQ�WKH�ODUJH�PDMRULW\�RI
FDVHV���&RVWV�RI�WKH�XVLQJ�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�UDQJH�IURP�D�ORZ�RI�������WR�D�KLJK�RI
������SHU�SUHVV� ��&RVWV�RI�XVLQJ�WKH�EDVHOLQH�SURGXFW�UDQJH�IURP�������WR�������SHU�SUHVV���:KHUHJ

FRVWV�RI�WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV�H[FHHG�WKH�EDVHOLQH��SHUFHQWDJH�FRVW�LQFUHDVHV�UDQJH�IURP
RQH�SHUFHQW�WR�����SHUFHQW�

7.2.5  Costs and Benefits by Formulation

7KH�REMHFWLYH�RI�D�VRFLDO�EHQHILW�FRVW�DVVHVVPHQW�LV�WR�LGHQWLI\�WKRVH�SURGXFWV�RU�GHFLVLRQV
WKDW�PD[LPL]H�QHW�EHQHILWV���,GHDOO\��WKH�DQDO\VLV�ZRXOG�TXDQWLI\�WKH�VRFLDO�EHQHILWV�DQG�FRVWV�RI
XVLQJ�WKH�VXEVWLWXWH�DQG�EDVHOLQH�EODQNHW�ZDVK�SURGXFWV�LQ�WHUPV�RI�D�VLQJOH�FRPSDUDEOH�XQLW��L�H��
GROODUV��DQG�FDOFXODWH�WKH�QHW�EHQHILWV�RI�XVLQJ�WKH�VXEVWLWXWH�LQVWHDG�RI�WKH�EDVHOLQH�SURGXFW���'XH
WR�GDWD�OLPLWDWLRQV��KRZHYHU��WKH�DQDO\VLV�SUHVHQWV�D�TXDOLWDWLYH�GHVFULSWLRQ�RI�WKH�ULVNV�DVVRFLDWHG
ZLWK�HDFK�SURGXFW�FRPSDUHG�WR�WKH�EDVHOLQH���7DEOH�����FRPSDUHV�WKH�UHODWLYH�ULVNV�DQG�FRVWV�RI
HDFK�VXEVWLWXWH�EODQNHW�ZDVK�WR�WKH�EDVHOLQH���:KLOH�WKLV�WDEOH�SUHVHQWV�D�FRPSDULVRQ�EHWZHHQ�WKH
EODQNHW�ZDVKHV� DQG� WKH� VXEVWLWXWHV�� LW� LV� LPSRUWDQW� WR� NHHS� LQ�PLQG� WKDW� QRW� DOO� RI� WKH� ULVN
DVVHVVPHQWV�DUH�EDVHG�RQ�ULVN��FRPSULVHG�RI�ERWK�H[SRVXUH�DQG�KD]DUG���EXW�WKDW�VRPH�RI�WKH
DVVHVVPHQWV�DUH�EDVHG�VROHO\�RQ�D�KD]DUG�FDOO�EDVHG�XSRQ�D�VWUXFWXUH�DFWLYLW\�DQDO\VLV���$�IURZQLQJ
IDFH�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��ZRUNHU�KHDOWK�ULVNV��IODPPDELOLW\��ULVN�WR�DTXDWLF�VSHFLHV�
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 The risk classification scheme should be interpreted as follows: no/low concern < low to moderate concern <h

concern.
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RU�92&�FRQWHQW�ZKHQ�XVLQJ�WKH�VXEVWLWXWH�EODQNHW�ZDVK�LQVWHDG�RI�WKH�EDVHOLQH�SURGXFW���$�VPLOLQJ
IDFH� ���� LQGLFDWHV�D� UHGXFWLRQ� LQ�FRVW��ZRUNHU� ULVN�� IODPPDELOLW\��DTXDWLF�VSHFLHV� ULVN��RU�92&
FRQWHQW�ZKHQ�XVLQJ�WKH�VXEVWLWXWH�LQVWHDG�RI�WKH�EDVHOLQH�SURGXFW���$�]HUR�����LQGLFDWHV�WKDW�WKH
ULVN�DVVHVVPHQW�LGHQWLILHG�QR�GLIIHUHQFH�LQ�UHODWLYH�ULVNV�ZKHQ�XVLQJ�WKH�VXEVWLWXWH�EODQNHW�FOHDQHU
LQVWHDG� RI� WKH� EDVHOLQH�� � %HFDXVH� WKH� ULVN� DVVHVVPHQW� HYDOXDWHG� LQGLYLGXDO� EODQNHW� ZDVK
FRPSRQHQWV��WKH�UHODWLYH�ZRUNHU�KHDOWK�ULVNV�DUH�EDVHG�XSRQ�WKH�FRPSRQHQW�WKDW�SRVHV�WKH�KLJKHVW
GHJUHH�RI�FRQFHUQ���)RU�H[DPSOH��FRPSRQHQWV�RI�%ODQNHW�:DVK����ZHUH�GHWHUPLQHG�WR�SRVH�QR�RU
ORZ� FRQFHUQ� �SURS\OHQH� JO\FRO� HWKHUV�� DQG� FRQFHUQ� �DURPDWLF� DQG� SHWUROHXP� GLVWLOODWH
K\GURFDUERQV���WKHUHIRUH��WKH�RYHUDOO�GHUPDO�ULVN�RI�%ODQNHW�:DVK����LV�RQH�RI�FRQFHUQ���%ODQNHW
:DVK����LV�VKRZQ�WR�KDYH�VLPLODU�UHODWLYH�GHUPDO�ULVNV�WR�ZRUNHUV�ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH
EHFDXVH� WKH� EDVHOLQH� SURGXFWªV� FRPSRQHQW� RI� KLJKHVW� FRQFHUQ� SRVHV� FRQFHUQ� �L�H��� SHWUROHXP
GLVWLOODWH�K\GURFDUERQV��K

,Q�QHDUO\�HYHU\�FDVH�WKH�VXEVWLWXWH�SURGXFW�FRVWV�PRUH�WR�XVH�WKDQ�WKH�EDVHOLQH���7KHUH�ZHUH
VHYHUDO�SURGXFWV�ZKRVH�XVH�ZDV�GHWHUPLQHG�WR�GHFUHDVH�GHUPDO�ZRUNHU�KHDOWK�ULVNV��WKHVH�ZHUH
%ODQNHW�:DVKHV��������������������������������������DQG������)RUPXODWLRQ����ZDV�IRXQG�WR�LQFUHDVH
FRVWV�E\�OHVV�WKDQ����SHUFHQW�IRU�RQH�RI�WKH�IDFLOLWLHV���7KH�IHZ�SURGXFWV�WKDW�GLG�VKRZ�HYLGHQFH�RI
UHGXFHG�FRVWV��KDG�PL[HG�UHVXOWV�LQ�WHUPV�RI�WKHLU�UHODWLYH�KHDOWK�ULVNV���)RU�H[DPSOH��%ODQNHW
:DVK�����ZKLFK�ZDV�IRXQG�WR�EH�OHVV�H[SHQVLYH�WR�XVH�WKDQ�WKH�EDVHOLQH��ZDV�IRXQG�WR�UHGXFH
ZRUNHU�GHUPDO�ULVNV�EXW�ZDV�QHXWUDO�LQ�WHUPV�RI�UHODWLYH�LQKDODWLRQ�ULVN���%ODQNHW�:DVKHV����DQG
���VKRZHG�HYLGHQFH�RI�UHGXFHG�FRVWV��LQ�DGGLWLRQ��WKH�ULVN�DVVHVVPHQW�IRXQG�WKDW�ZRUNHU�GHUPDO
ULVNV�ZHUH�VLPLODU�IRU�ERWK�SURGXFWV�RYHU�WKH�EDVHOLQH���,Q�DGGLWLRQ��ZKLOH�%ODQNHW�:DVK����ZDV�OHVV
H[SHQVLYH�WKDQ�WKH�EDVHOLQH�DW�RQH�IDFLOLW\��LW�ZDV�IRXQG�WR�SUHVHQW�LQFUHDVHG�GHUPDO�DQG�LQKDODWLRQ
ULVNV�RYHU� WKH�EDVHOLQH�� �$OO� RI� WKH�VXEVWLWXWH�SURGXFWV�KDG� ORZHU� IODVK�SRLQWV�DQG�� WKHUHIRUH�
UHGXFHG�IODPPDELOLW\�ULVN�ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH���)LQDOO\��WKUHH�EODQNHW�ZDVKHV��������
DQG�����KDG�KLJKHU�DTXDWLF�ULVNV�WKDQ�WKH�EDVHOLQH�

7.2.6  Potential Benefit of Avoidin g Illness Linked to Ex posure to Chemicals Commonl y Used
          in Blanket Washin g

$V�PHQWLRQHG�DERYH��WKH�ULVN�DVVHVVPHQW�GLG�QRW�OLQN�H[SRVXUHV�RI�FRQFHUQ�WR�DGYHUVH
KHDOWK�RXWFRPHV���'DWD�GR�H[LVW��KRZHYHU��RQ�WKH�FRVW�RI�DYRLGLQJ�RU�PLWLJDWLQJ�FHUWDLQ�LOOQHVVHV
WKDW�DUH�OLQNHG�WR�H[SRVXUHV�WR�EODQNHW�ZDVK�FKHPLFDOV���6XFK�FRVW�HVWLPDWHV�LQGLFDWH�SRWHQWLDO
EHQHILWV�DVVRFLDWHG�ZLWK�VZLWFKLQJ�WR�OHVV�WR[LF�SURGXFWV���+HDOWK�HQGSRLQWV�SRWHQWLDOO\�DVVRFLDWHG
ZLWK�EODQNHW�ZDVK�FKHPLFDOV�LQFOXGH��H\H�LUULWDWLRQ��KHDGDFKHV��QDXVHD��DQG�DVWKPD�DWWDFNV���7KH
IROORZLQJ�GLVFXVVLRQ�SUHVHQWV�HVWLPDWHV�RI�WKH�HFRQRPLF�FRVWV�DVVRFLDWHG�ZLWK�HDFK�LOOQHVV���7R�WKH
H[WHQW� WKDW� EODQNHW�ZDVK� FKHPLFDOV� DUH�QRW� WKH� RQO\� IDFWRU� FRQWULEXWLQJ� WRZDUG� WKH� LOOQHVVHV
GHVFULEHG��LQGLYLGXDO�FRVWV�PD\�RYHUHVWLPDWH�WKH�SRWHQWLDO�EHQHILWV�WR�VRFLHW\�IURP�VXEVWLWXWLQJ
DOWHUQDWLYH�EODQNHW�FOHDQHUV��DOVR��WKLV�LV�QRW�D�FRPSUHKHQVLYH�OLVW�RI�WKH�SRWHQWLDO�KHDOWK�HIIHFWV
RI� H[SRVXUH� WR�EODQNHW�ZDVKHV�� �)RU� LQVWDQFH�� LQNV�DQG�RWKHU�SUHVVURRP�FKHPLFDOV�PD\�DOVR
FRQWULEXWH�WRZDUG�DGYHUVH�ZRUNHU�KHDOWK�HIIHFWV���7KH�IROORZLQJ�GLVFXVVLRQ�IRFXVHV�RQ�WKH�H[WHUQDO
EHQHILWV�RI�UHGXFWLRQV�LQ�LOOQHVV��UHGXFWLRQV�LQ�ZRUNHU�PHGLFDO�FRVWV�DV�ZHOO�DV�UHGXFWLRQV�LQ�SDLQ
DQG�VXIIHULQJ�UHODWHG�WR�ZRUNHU�LOOQHVV���+RZHYHU��SULYDWH�EHQHILWV��DFFUXHG�E\�WKH�GHFLVLRQ�PDNHU�
PD\�EH�LQFXUUHG�WKURXJK�LQFUHDVHG�ZRUNHU�SURGXFWLYLW\�DQG�D�UHGXFWLRQ�LQ�OLDELOLW\�DQG�KHDOWK�FDUH
LQVXUDQFH�FRVWV���:KLOH�UHGXFWLRQV�LQ�LQVXUDQFH�SUHPLXPV�DV�D�UHVXOW�RI�SROOXWLRQ�SUHYHQWLRQ�DUH
QRW�FXUUHQWO\�ZLGHVSUHDG��WKH�RSSRUWXQLW\�H[LVWV�IRU�FKDQJHV�LQ�WKH�IXWXUH�

2IWHQ�DGYHUVH�KHDOWK�HIIHFWV�DUH�H[SHULHQFHG�ZKHQ�ZRUNLQJ�ZLWK�FKHPLFDOV���)RU�H[DPSOH�
SUHVV�RSHUDWRUV�DW�IDFLOLW\����H[SHULHQFHG�QDXVHD�DQG�GL]]LQHVV�ZKHQ�XVLQJ�EODQNHW�ZDVK�����D
SHWUROHXP�EDVHG�EODQNHW�ZDVK�FRQWDLQLQJ�SHWUROHXP�GLVWLOODWHV�DQG�DURPDWLF�K\GURFDUERQV���,Q�
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Table 7-8.  Relative Benefits and Costs of Substitute Versus Baseline Blanket Wash 1

Formula
Number

Cost/Press Worker Health Risk Flammability Risk to VOC
Risk Aquatic Content

Species

2

Facility Facility Dermal Inhalation
#1 #2

1 � � � � � � �
3 3

3 Not tested � � � � �

4 Not tested � � � � �

5 Not tested � � � � �

6 � � � � � � �

7 Not tested � � � � �

8 Not tested � � � � �

9 � � � � � � �

10 � � � � � � �
3

11 � � � � � � �

12 � � � � � � �

14 � � � � � � �
3

16 Not tested � � � � �

17 Not tested � � � � �

18 Not tested � � � � �

19 � � � � � � �
3

20 � � � � � � �

21 � � � � � � �

22 � � � � � � NM3

23 Not tested � � � � �

24 � � � � � � �

25 Not tested � � � � �

26 � � � � � � �

27 Not tested � � � � �

29 � � � � � � �

30 � � � � � � �

31 � � � � � � �



7.2  QUALITATIVE DISCUSSION OF BENEFIT/COST ANALYSIS

Formula
Number

Cost/Press Worker Health Risk Flammability Risk to VOC
Risk Aquatic Content

Species

2

Facility Facility Dermal Inhalation
#1 #2

 Several approaches are available for estimating the costs of illness.  Appendix E provides a brief description of each.i
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32 � � � � � � �

33 Not tested � � � � �

34 � � � � � � �

35 Not tested � � � � �

36 Not tested � � � � �

37 � � � � � � �

38 � � � � � � �

39 � � � � � � �

40 � � � � � � �

 Baseline Blanket Wash is Formulation 28, VM&P naphtha.  Information used to develop this table varies in the level1

of confidence.  Please refer to earlier tables and to the development of each type of information for additional information.
 "NM" indicates that VOC content was not measured.2

 Level of concern for this substitute blanket wash based upon a structure-activity analysis of potential hazard.3

DGGLWLRQ��EODQNHW�ZDVK����DJJUDYDWHG�D�SUHYLRXVO\�H[LVWLQJ�UHVSLUDWRU\�FRQGLWLRQ� LQ�RQH�SUHVV
RSHUDWRU���7KH�HFRQRPLF�OLWHUDWXUH�SURYLGHV�HVWLPDWHV�RI�WKH�FRVWV�DVVRFLDWHG�ZLWK�H\H�LUULWDWLRQ�
KHDGDFKHV��QDXVHD��DQG�DVWKPD�DWWDFNV��HDFK�RI�ZKLFK�PD\�UHVXOW�IURP�H[SRVXUH�WR�EODQNHW�ZDVK
FKHPLFDOV�� � $Q� DQDO\VLV� VXPPDUL]LQJ� WKH� H[LVWLQJ� OLWHUDWXUH� RQ� WKH� FRVWV� RI� LOOQHVV� HVWLPDWHV
LQGLYLGXDO�ZLOOLQJQHVV�WR�SD\�WR�DYRLG�FHUWDLQ�DFXWH�HIIHFWV�IRU�RQH�V\PSWRP�GD\��8QVZRUWK�DQG
1HXPDQQ����������7KH�HVWLPDWHV�IRU�H\H�LUULWDWLRQ��KHDGDFKHV��QDXVHD��DQG�DVWKPD�DWWDFNV�DUH�DOO
EDVHG�XSRQ�D�VXUYH\�DSSURDFK�GHVLJQHG�WR�LOOLFLW�HVWLPDWHV�RI�LQGLYLGXDO�ZLOOLQJQHVV�WR�SD\�WR�DYRLG
D�JLYHQ�LOOQHVV���6XFK�VXUYH\V��ZKHQ�SURSHUO\�GHVLJQHG��VKRXOG�FDSWXUH�GLUHFW�WUHDWPHQW�FRVWV�
LQGLUHFW�FRVWV��DQG�FRVWV�DVVRFLDWHG�ZLWK�SDLQ�DQG�VXIIHULQJ� ��$V�H\H�LUULWDWLRQ��KHDGDFKHV��QDXVHD�L

DQG�DVWKPD�DWWDFNV�W\SLFDOO\�RFFXU�DV�VKRUW�WHUP��GLVFUHWH�LQFLGHQWV��FRVW�HVWLPDWHV�UHSUHVHQW�DQ
LQGLYLGXDOªV�ZLOOLQJQHVV�WR�SD\�WR�DYRLG�D�VLQJOH� LQFLGHQFH�DQG�QRW� WKH�DYHUDJH� OLIHWLPH�FRVW�RI
WUHDWLQJ�D�GLVHDVH���7DEOH�����SUHVHQWV�D�VXPPDU\�RI�WKH�ORZ��PLG�UDQJH��DQG�KLJK�HVWLPDWHV�RI
LQGLYLGXDO�ZLOOLQJQHVV�WR�SD\�WR�DYRLG�HDFK�RI�WKHVH�KHDOWK�HQGSRLQWV���7KHVH�HVWLPDWHV�SURYLGH�DQ
LQGLFDWLRQ�RI� WKH�EHQHILW�SHU�DIIHFWHG� LQGLYLGXDO� WKDW�ZRXOG�DFFUXH� WR�VRFLHW\� LI� VZLWFKLQJ� WR�D
VXEVWLWXWH�EODQNHW�ZDVK�SURGXFW�UHGXFHG�WKH�LQFLGHQFH�RI�H\H�LUULWDWLRQ��KHDGDFKHV��QDXVHD��DQG
DVWKPD�DWWDFNV���
�
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Table 7-9.  Estimated Willingness-to-pay to Avoid Morbidity Effects 
for One Symptom Day (1995 dollars)

Health Endpoint Low ($) Mid-Range ($) High ($)

Eye Irritation 20.79 20.79 46.141

Headache 1.67 13.23 66.722

Nausea 29.11 29.11 83.661

Asthma Attack 15.62 42.96 71.163

Sources:

  Tolley, G.S., et al.  1986.  Valuation of Reductions in Human Health Symptoms and Risks.  University of1

Chicago.  Final Report for the U.S. EPA.  January.  As cited in Unsworth, Robert E. and James E.
Neumann, Industrial Economics, Incorporated, Memorandum to Jim DeMocker, Office of Policy Analysis
and Review, Review of Existing Value of Morbidity Avoidance Estimates: Draft Valuation Document. 
September 30, 1993. 
  Dickie, M., et al.  1987. Improving Accuracy and Reducing Costs of Environmental Benefit2

Assessments.  U.S. EPA, Washington, DC,  September, and Tolley, G.S., et al.  1986.  Valuation of
Reductions in Human Health Symptoms and Risks.  University of Chicago.  Final Report for the U.S. EPA. 
January.  As cited in Unsworth, Robert E. and James E. Neumann, Industrial Economics, Incorporated,
Memorandum to Jim DeMocker, Office of Policy Analysis and Review, Review of Existing Value of
Morbidity Avoidance Estimates: Draft Valuation Document.  September 30, 1993. 
  Rowe, R.D. and L.G. Chestnut.  1986.   Oxidants and Asthmatics in Los Angeles: A Benefit Analysis. 3

Energy and Resource Consultants, Inc.  Report to U.S. EPA, Office of Policy Analysis, EPA-230-07-85-
010.  Washington, DC March 1985.  Addendum March 1986.  As cited in Unsworth, Robert E. and James
E. Neumann, Industrial Economics, Incorporated, Memorandum to Jim DeMocker, Office of Policy
Analysis and Review, Review of Existing Value of Morbidity Avoidance Estimates: Draft Valuation
Document.  September 30, 1993. 

7.3  OVERVIEW OF RISK, COST AND PERFORMANCE

7KLV� VHFWLRQ�JLYHV�DQ�RYHUYLHZ�RI� WKH� VXEVWLWXWH�EODQNHW�ZDVKHV� LQFOXGLQJ� LQIRUPDWLRQ
UHJDUGLQJ�SHUIRUPDQFH��FRVW��ULVN�DQG�H[SRVXUH��DQG�UHJXODWRU\�FRQFHUQV���6LQFH�WKHVH�HYDOXDWLRQ
IDFWRUV� DUH� XQLTXH� WR� HDFK� IRUPXODWLRQ�� DQ� LQGLYLGXDO� SURILOH� ZDV� GHYHORSHG� IRU� HDFK� RI� WKH
VXEVWLWXWH�EODQNHW�ZDVKHV���7KH�UHVXOWV�RI�WKH�SURFHVV�VDIHW\�DQG�JHQHUDO�SRSXODWLRQ�ULVN�DQDO\VHV
DUH�VLPLODU�IRU�DOO�IRUPXODWLRQV��VHH�6HFWLRQV�����DQG��������UHVSHFWLYHO\����7KH�SURILOH�VXPPDUL]HV
LQIRUPDWLRQ�IURP�YDULRXV�VHFWLRQV�RI�WKH�&76$�DV�GHVFULEHG�EHORZ�

&KHPLFDO�,QIRUPDWLRQ

7KH� JHQHULF� FKHPLFDO� FRPSRVLWLRQ� RI� HDFK� VXEVWLWXWH� EODQNHW� ZDVK� LV� SURYLGHG�� � 7KH
FDWHJRUL]DWLRQ�RI�EODQNHW�ZDVK�FKHPLFDOV�XVHG�WR�JHQHULFL]H�WKH�IRUPXODWLRQV�ZDV�GHVFULEHG�LQ
GHWDLO�LQ�6HFWLRQ�������$OVR�LQFOXGHG�LQ�HDFK�SURILOH�DUH�WKH�IODVK�SRLQW��92&�FRQWHQW��DQG�S+�RI
HDFK� VXEVWLWXWH�ZDVK�� ZKLFK�ZHUH� GHWHUPLQHG� GXULQJ� ODERUDWRU\� WHVWLQJ� E\� WKH�*UDSKLF� $UWV
7HFKQLFDO�)RXQGDWLRQ��*$7)���VHH�DOVR�7DEOH������

3HUIRUPDQFH

7KH�SHUIRUPDQFH�VHFWLRQ�RI�WKH�SURILOH�VXPPDUL]HV�LQIRUPDWLRQ�FROOHFWHG�GXULQJ�ODERUDWRU\
DQG�SURGXFWLRQ�UXQ�SHUIRUPDQFH�GHPRQVWUDWLRQV�ZLWK�HDFK�VXEVWLWXWH�EODQNHW�ZDVK���7KH�GDWD�RQ
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ZLSDELOLW\�DQG�EODQNHW�VZHOO�ZHUH�GHWHUPLQHG�LQ�ODERUDWRU\�HYDOXDWLRQV�FRQGXFWHG�E\�WKH�*$7)��VHH
DOVR�7DEOH������

:LSDELOLW\�LV�EDVHG�RQ�WKH�QXPEHU�RI�VWURNHV�UHTXLUHG�WR�UHPRYH�D�VWDQGDUG�YROXPH�RI�HLWKHU
ZHW�RU�GU\�LQN�IURP�WKH�WHVW�EODQNHW�XVLQJ�D�PHDVXUHG�YROXPH�RI�WKH�VXEVWLWXWH�EODQNHW�ZDVK�
:DVKHV�IRU�ZKLFK�PRUH�WKDQ�����VWURNHV�ZHUH�UHTXLUHG�WR�FOHDQ�WKH�EODQNHW�ZHUH�HOLPLQDWHG�IURP
ILHOG�WHVWLQJ���7KH�EODQNHW�VZHOOLQJ�SRWHQWLDO�RI�HDFK�VXEVWLWXWH�ZDVK�ZDV�GHWHUPLQHG�E\�PHDVXULQJ
WKH�WKLFNQHVV�RI�WKH�WHVW�EODQNHW�EHIRUH�DQG�DIWHU�H[SRVXUH�WR�WKH�VXEVWLWXWH�EODQNHW�ZDVK�IRU�RQH
DQG� ILYH� KRXUV�� �:DVKHV� IRU� ZKLFK� WKH� EODQNHW� VZHOO� H[FHHGHG� �� SHUFHQW� DIWHU� �� KRXUV�ZHUH
HOLPLQDWHG�IURP�ILHOG�WHVWLQJ�

%DVHG�RQ�WKH�ODERUDWRU\�WHVW�UHVXOWV�����SURGXFWV�TXDOLILHG�IRU�IXUWKHU�HYDOXDWLRQ�WKURXJK
ILHOG� GHPRQVWUDWLRQV�� � (DFK� RI� WKH� ��� VXEVWLWXWHV� ZDV� GHPRQVWUDWHG� DW� WZR� IDFLOLWLHV�� DQG
SHUIRUPDQFH�ZDV�FRPSDUHG�WR�D�VWDQGDUG�EDVHOLQH�ZDVK��90	3�QDSKWKD����4XDOLWDWLYH�SHUIRUPDQFH
HYDOXDWLRQV�ZHUH�PDGH�E\�'I(�REVHUYHUV�DQG�SULQWHUV�DW�WKH�WHVW�IDFLOLWLHV��VHH�DOVR�7DEOH������

&RVW

$�FRVW�DQDO\VLV�ZDV�FRQGXFWHG�IRU�WKH����ILHOG�WHVWHG�VXEVWLWXWH�EODQNHW�ZDVKHV�DQG�WKH
EDVHOLQH�ZDVK���7KH�SULPDU\�VRXUFH�RI�LQIRUPDWLRQ�IRU�WKH�FRVW�HVWLPDWHV�ZDV�WKH�SHUIRUPDQFH
GHPRQVWUDWLRQV���7KH�VSHFLILF�DVVXPSWLRQV�DQG�PHWKRGRORJ\�XVHG�LQ�WKH�DQDO\VLV�DUH�GLVFXVVHG
LQ�GHWDLO�LQ�6HFWLRQ�������,Q�JHQHUDO��WKH�GDWD�IRU�FRVW�SHU�ZDVK�ZHUH�EDVHG�RQ�HVWLPDWHV�IRU�ODERU�
EODQNHW�ZDVK��DQG�PDWHULDO�FRVWV���7KH�FRVW�SHU�SUHVV�ZDV�FDOFXODWHG�E\�PXOWLSO\LQJ�WKH�FRVW�SHU
ZDVK� E\� WKH� HVWLPDWHG� QXPEHU� RI� EODQNHWV� SHU� SUHVV�� � 7KH� DQQXDO� FRVW� ZDV� FDOFXODWHG� E\
PXOWLSO\LQJ�WKH�WRWDO�FRVW�SHU�SUHVV�E\�WKH�QXPEHU�RI�ZDVKHV�SHU�VKLIW��WKH�QXPEHU�RI�VKLIWV�SHU
ZHHN�� DQG� WKH� QXPEHU� RI�ZHHNV�ZRUNHG� SHU� \HDU�� � 7KH� SHUFHQW� FKDQJH� UHIHUV� WR� WKH� SHUFHQW
LQFUHDVH�RU�GHFUHDVH�WKDW�WKH�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ�WKH�EDVHOLQH��90	3
QDSKWKD��WR�XVLQJ�WKH�VXEVWLWXWH�EODQNHW�ZDVK���7KHVH�GDWD�ZHUH�H[WUDFWHG�IURP�7DEOH�������7KH
QXPEHU�RI�WLPHV�WKH�EODQNHW�ZDVK�ZDV�XVHG�E\�WKH�SULQWLQJ�IDFLOLW\�SURYLGHV�WKH�QXPEHU�RI�GDWD
SRLQWV��L�H���WKH�VDPSOH�VL]H�

5LVN�DQG�([SRVXUH

7KLV�VHFWLRQ�RI�WKH�SURILOH�DGGUHVVHV�WKH�ULVNV�WKDW�PD\�UHVXOW�IURP�WKH�VXEVWLWXWH�EODQNHW
ZDVKHV�XQGHU�W\SLFDO�FRQGLWLRQV�RI�XVH���7KH�ULVN�FKDUDFWHUL]DWLRQ�LQWHJUDWHV�KD]DUG�DQG�H[SRVXUH
LQIRUPDWLRQ�LQWR�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�H[SUHVVLRQV�RI�ULVN���7KH�VSHFLILF�DVVXPSWLRQV�DQG
PHWKRGRORJ\�XVHG�WR�HVWLPDWH�RFFXSDWLRQDO�H[SRVXUH�DUH�GHVFULEHG�LQ�GHWDLO�LQ�6HFWLRQ�������7KH
ULVN�FKDUDFWHUL]DWLRQ�PHWKRGRORJ\�LV�GLVFXVVHG�LQ�GHWDLO�LQ�6HFWLRQ�������DQG�������

6HSDUDWH�ULVN�HVWLPDWHV�DUH�SUHVHQWHG�IRU�GHUPDO�DQG�LQKDODWLRQ�H[SRVXUH���0RVW�RI�WKH
IRUPXODWLRQV�����RI�WKH����IRUPXODWLRQV�LQFOXGLQJ�WKH�EDVHOLQH��SUHVHQW�DW�OHDVW�VRPH�FRQFHUQ�IRU
GHUPDO�H[SRVXUHV�WR�ZRUNHUV�SULPDULO\�GXH�WR�UHODWLYHO\�KLJK�SRWHQWLDO�H[SRVXUH�OHYHOV���,Q�FRQWUDVW�
ZRUNHU�LQKDODWLRQ�ULVNV�DUH�YHU\�ORZ�IRU�DOPRVW�DOO�RI�WKH�IRUPXODWLRQV��UHIOHFWLYH�RI�WKH�JHQHUDOO\
ORZ�H[SRVXUH�OHYHOV�

)ODPPDELOLW\�ULVNV�DUH�GHILQHG�DV�IROORZV������+LJK�5LVN��SURGXFWV�ZLWK�D�IODVK�SRLQW�OHVV
WKDQ���� )�����0RGHUDWH�5LVN��SURGXFWV�ZLWK�D�IODVK�SRLQW�JUHDWHU�WKDQ���� )�EXW�OHVV�WKDQ���� )�� � � � � � � � � � � � � � � � � �

DQG�/RZ�5LVN��SURGXFWV�ZLWK�D�IODVK�SRLQW�JUHDWHU�WKDQ���� )��

(QYLURQPHQWDO�ULVNV�DUH�DOVR�SUHVHQWHG���2QO\�WKRVH�IRUPXODWLRQV�FRQWDLQLQJ�DON\O�EHQ]HQH
VXOIRQDWHV� RU� HWKR[\ODWHG� QRQ\OSKHQROV� SUHVHQWHG� D� SRVVLEOH� ULVN� WR� DTXDWLF� VSHFLHV�� � 7KH
PHWKRGRORJ\�DQG�VSHFLILF�UHVXOWV�FDQ�EH�IRXQG�LQ�6HFWLRQ�������
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5HJXODWRU\�&RQFHUQV

7KLV�VHFWLRQ�LGHQWLILHV�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�WKDW�PD\�WULJJHU�IHGHUDO�HQYLURQPHQWDO
UHJXODWLRQV���'LVFKDUJHV�RI�EODQNHW�ZDVK�FKHPLFDOV�PD\�EH�UHVWULFWHG�E\�DLU��ZDWHU��DQG�VROLG�ZDVWH
UHJXODWLRQV�� LQ� DGGLWLRQ�� IDFLOLWLHV� PD\� EH� UHTXLUHG� WR� UHSRUW� UHOHDVHV� RI� VRPH� EODQNHW� ZDVK
SURGXFWV���,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKLV�DQDO\VLV�LV�EDVHG�RQ�WKH�JHQHULF�FKHPLFDO�FRPSRVLWLRQ�
6SHFLILF� EODQNHW� ZDVK� FKHPLFDOV� WKDW� WULJJHU� IHGHUDO� HQYLURQPHQWDO� UHJXODWLRQV� �DQG� RQH
RFFXSDWLRQDO�KHDOWK�UHJXODWLRQ��DUH�JLYHQ�LQ�7DEOH�������7KH\�DUH�

� &OHDQ�:DWHU�$FW��&:$�
� &OHDQ�$LU�$FW��&$$���6HFWLRQ����%���+D]DUGRXV�$LU�3ROOXWDQWV
� &RPSUHKHQVLYH�(QYLURQPHQWDO�5HVSRQVH��&RPSHQVDWLRQ�DQG�/LDELOLW\�$FW��&(5&/$�
� 6XSHUIXQG�$PHQGPHQWV�DQG�5HDXWKRUL]DWLRQ�$FW��6$5$���6HFWLRQ����
� 6XSHUIXQG�$PHQGPHQWV�DQG�5HDXWKRUL]DWLRQ�$FW��6$5$���6HFWLRQ����
� 5HVRXUFH�&RQVHUYDWLRQ�DQG�5HFRYHU\�$FW��5&5$�
� 2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK�$FW��26+$�

7KH� JHQHULF� FDWHJRU\� IRU� WKHVH� FKHPLFDOV� �EDVHG� RQ� 7DEOH� ����� ZDV� FRPSDUHG� WR� WKH� JHQHULF
FRPSRVLWLRQV�RI�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�
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Composition:
Fatty acid derivatives
Alkoxylated alcohols

VOC Content: 30%; 2.3 lbs/gal
Flashpoint:  230+(F
pH:  7.8 (fluctuates wildly)

Blanket Wash Formulation 1

Performance

:LSDELOLW\� ZHW�LQN����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���EDVHG
WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�WHQ�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�\LHOGHG�JRRG�SHUIRUPDQFH�IRU�OLJKW�RU
PHGLXP�LQN�FRYHUDJH�EXW�SRRU�SHUIRUPDQFH�IRU�KHDY\�LQN�FRYHUDJH���7KH�H[WUD�WLPH�DQG�HIIRUW
UHTXLUHG�IRU�KHDY\�LQN�FRYHUDJH�ZHUH�XQDFFHSWDEOH���7KH�ZDVK�DOVR�OHIW�D�VOLJKW�UHVLGXH�WKDW�ZDV
UHPRYHG�ZLWK�D�GU\�UDJ�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�IRXU�EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�\LHOGHG�SRRU
SHUIRUPDQFH��DQG�UHVXOWHG�LQ�SULQW�TXDOLW\�SUREOHPV���7KH�LPDJH�RI�WKH�SUHYLRXV�MRE�ZDV�VWLOO
VKRZLQJ���)DFLOLW\���GLG�QRW�XVH�DOWHUQDWLYH�SURGXFW���IRU�WKH�IXOO�ZHHN�ORQJ�GHPRQVWUDWLRQ�
GLVFRQWLQXLQJ�XVH�DIWHU�H[SHULHQFLQJ�SULQW�TXDOLW\�SUREOHPV�EHOLHYHG�WR�KDYH�EHHQ�DWWULEXWDEOH
WR�XVH�RI�WKH�DOWHUQDWLYH�SURGXFW�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK���LQVWHDG�RI�WKH�EDVHOLQH�SURGXFW�DW�ERWK�IDFLOLWLHV���DQG�����3HUIRUPDQFH
UHVXOWV�LQGLFDWH�D����SHUFHQW�LQFUHDVH�DQG�D����SHUFHQW�LQFUHDVH�LQ�FOHDQLQJ�WLPHV�DW�IDFLOLWLHV��
DQG����UHVSHFWLYHO\���7KH�FRVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��DUH�DOVR
VLJQLILFDQWO\�KLJKHU�IRU�%ODQNHW�:DVK���ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH��GULYHQ�SULPDULO\�E\�WKH
SURGXFWªV�KLJK�SULFH���7KH�PDQXIDFWXUHUªV�SULFH�IRU�SURGXFW���LV�����JDOORQ�YHUVXV�������JDOORQ
IRU�WKH�EDVHOLQH�SURGXFW���&RVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH�LQFUHDVHG�URXJKO\�����SHUFHQW�DQG
����SHUFHQW�IRU�IDFLOLWLHV���DQG����UHVSHFWLYHO\�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

3 $0.69 $2.76 $6,900.00 $5,500.00 +25

6 $0.87 $3.48 $8,700.00 $4,600.00 +89


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK�����$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�



CHAPTER 7:  EVALUATING TRADE-OFF ISSUES

 7-30

Risk and Exposure

5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG
YDOXHV���+RZHYHU��RYHUDOO�FRQFHUQ�LV�ORZ�EHFDXVH�RI�ORZ�LQKDODWLRQ�H[SRVXUH�OHYHOV��SRRU�GHUPDO
DEVRUSWLRQ��DQG�ORZ�WR�PRGHUDWH�WR[LFRORJLF�FRQFHUQ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�DQDO\VLV�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition: 
Hydrocarbons, petroleum distillates
Fatty acid derivatives
Hydrocarbons, aromatic
Alkyl benzene sulfonates

VOC Content:  91%; 6.4 lbs/gal
Flashpoint:  114(F
pH:  3.4 (fluctuates wildly)

Blanket Wash Formulation 3

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK���ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���+D]DUG�TXRWLHQW�FDOFXODWLRQV�LQGLFDWH�D�FRQFHUQ�IRU�H[SRVXUH�WR�VRPH
DURPDWLF�K\GURFDUERQV�DQG�YHU\�ORZ�FRQFHUQ�IRU�H[SRVXUH�WR�RWKHU�DURPDWLF�K\GURFDUERQV��
+RZHYHU��WKH�KD]DUG�YDOXHV�DUH�EDVHG�XSRQ�RUDO�RU�LQKDODWLRQ�VWXGLHV���0DUJLQ�RI�H[SRVXUH
FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUHV�WR�DURPDWLF�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG
YDOXHV�DUH�EDVHG�XSRQ�LQKDODWLRQ�VWXGLHV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG
QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV�

,QKDODWLRQ�([SRVXUH���+D]DUG�TXRWLHQW�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�DURPDWLF�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�RQH�RI�WKHVH�DURPDWLF
K\GURFDUERQV�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���7KH�5I'�XVHG�WR�FDOFXODWH�WKH�ULVN�HVWLPDWH�LV
FODVVLILHG�DV��ORZ�FRQILGHQFH��E\�,5,6��,QWHJUDWHG�5LVN�,QIRUPDWLRQ�6\VWHP����0DUJLQ�RI�H[SRVXUH
FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR�FHUWDLQ�DURPDWLF�K\GURFDUERQV��EXW�YHU\�ORZ
FRQFHUQ�IRU�H[SRVXUH�WR�RWKHUV���'XH�WR�QHJOLJLEOH�LQKDODWLRQ�H[SRVXUH��WKH�DON\O�EHQ]HQH
VXOIRQDWHV�DQG�IDWW\�DFLG�GHULYDWLYHV�XVHG�LQ�WKLV�IRUPXODWLRQ�SUHVHQW�QR�FRQFHUQ���5LVNV�IRU
RWKHU�FKHPLFDOV�LQ�WKH�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG
YDOXHV�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�LV�GXH�WR�WKH�SUHVHQFH�RI�DON\O�EHQ]HQH�VXOIRQDWHV�
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Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic

Alkyl benzene X X
sulfonates
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Composition: 
Terpenes
Ethoxylated nonylphenol

VOC Content:  89%; 6.4 lbs/gal
Flashpoint:  114(F
pH:  8.7

Blanket Wash Formulation 4

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK���ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR
WHUSHQHV�DQG�ORZ�FRQFHUQ�IRU�H[SRVXUH�WR�HWKR[\ODWHG�QRQ\OSKHQROV���+RZHYHU��WKH�KD]DUG�YDOXH
IRU�WHUSHQHV�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�D�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�WHUSHQHV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���'XH�WR
QHJOLJLEOH�H[SRVXUH��QR�FRQFHUQ�H[LVWV�IRU�H[SRVXUH�WR�WKH�HWKR[\ODWHG�QRQ\OSKHQROV�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�GXH�WR�SUHVHQFH�RI�HWKR[\ODWHG�QRQ\OSKHQROV�

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition: 
Water
Hydrocarbons, aromatic
Ethylene glycol ethers
Ethoxylated nonylphenol
Alkyl benzene sulfonates
Alkoxylated alcohols
Alkali/salts

VOC Content:  30%; 2.5 lbs/gal
Flashpoint:  139(F
pH:  4.3

Blanket Wash Formulation 5

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV��������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK���ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUHV�WR
DURPDWLF�K\GURFDUERQV�DQG�HWK\OHQH�JO\FRO�HWKHUV��DQG�YHU\�ORZ�FRQFHUQ�IRU�H[SRVXUH�WR
HWKR[\ODWHG�QRQ\OSKHQROV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�DURPDWLF�K\GURFDUERQV�LV�EDVHG�XSRQ
DQ�LQKDODWLRQ�VWXG\���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH
WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�DURPDWLF�K\GURFDUERQV�DQG�HWK\OHQH�JO\FRO�HWKHUV���'XH�WR�QHJOLJLEOH�H[SRVXUH��QR
FRQFHUQ�H[LVWV�IRU�WKH�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�LV�GXH�WR�WKH�SUHVHQFH�RI�DON\O�EHQ]HQH�VXOIRQDWHV
DQG�HWKR[\ODWHG�QRQ\OSKHQROV�
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Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic

Ethylene glycol X X
ethers

Alkyl benzene X X
sulfonates
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Composition: 
Fatty acid derivatives
Hydrocarbons, petroleum distillates
Solvent naphtha (petroleum), heavy aromatic
Alkyl benzene sulfonates

VOC Content:  47%; 3.5 lbs/gal
Flashpoint:  152(F
pH:  5.5

Blanket Wash Formulation 6

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�DQG�YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�OHIW�DQ�RLO\�UHVLGXH
WKDW�LQWHUIHUHG�ZLWK�SULQW�TXDOLW\���'XH�WR�LWV�WKLFN�FRQVLVWHQF\��WKH�ZDVK�GLG�QRW�UHDGLO\�DEVRUE
LQWR�UDJV�FUHDWLQJ�GHOD\V���,Q�DGGLWLRQ��WKLV�IDFLOLW\�IRXQG�WKDW�PRUH�HIIRUW�ZDV�UHTXLUHG�ZLWK
KHDY\�LQN�FRYHUDJH���7KLV�IDFLOLW\�IHOW�WKDW�%ODQNHW�:DVK���\LHOGHG�IDLU�SHUIRUPDQFH�UHVXOWV
RYHUDOO�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�QRWHG�WKDW�WKH�EODQNHW�ZDVK�GLG�QRW
UHDGLO\�DEVRUE�LQWR�UDJV�GXH�WR�LWV�WKLFN�FRQVLVWHQF\���7KLV�FUHDWHG�GHOD\V�LQ�FOHDQLQJ��DQG
SURPSWHG�WKLV�IDFLOLW\�WR�UDWH�WKH�FOHDQLQJ�HIIRUW�DV��KLJK����+RZHYHU��WKLV�IDFLOLW\�IHOW�WKDW
%ODQNHW�:DVK���FXW�WKH�LQN�ZHOO�DQG�GLG�QRW�OHDYH�D�UHVLGXH�RQ�WKH�EODQNHW�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK���LQVWHDG�RI�WKH�EDVHOLQH���&RVWV�IRU�IDFLOLWLHV����DQG����LQFUHDVHG�URXJKO\
���SHUFHQW�DQG����SHUFHQW�UHVSHFWLYHO\�ZKHQ�XVLQJ�%ODQNHW�:DVK���LQVWHDG�RI�WKH�EDVHOLQH����
3HUIRUPDQFH�UHVXOWV�LQGLFDWH�DQ����SHUFHQW�LQFUHDVH�DQG�D����SHUFHQW�LQFUHDVH�LQ�FOHDQLQJ
WLPHV�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\���'HVSLWH�D����SHUFHQW�GHFUHDVH�LQ�WKH�DYHUDJH
TXDQWLW\�RI�EODQNHW�ZDVK�XVHG��IDFLOLW\����H[SHULHQFHG�D����SHUFHQW�LQFUHDVH�LQ�FRVWV�DVVRFLDWHG
ZLWK�EODQNHW�ZDVK�XVH��L�H���YROXPH�[�SULFH��GXH�WR�D�SURGXFW�FRVW�RI�PRUH�WKDQ�WZLFH�WKH
EDVHOLQH�FRVW���������JDOORQ�IRU�SURGXFW���FRPSDUHG�WR�������JDOORQ�IRU�WKH�EDVHOLQH�SURGXFW���
)DFLOLW\����H[SHULHQFHG�D����SHUFHQW�LQFUHDVH�LQ�SURGXFW�XVH��ZLWK�D�VXEVHTXHQW�LQFUHDVH�RI����
SHUFHQW�LQ�FRVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

11 $0.82 $3.28 $8,200 $7,000 +17

15 $0.77 $3.08 $7,700 $5,000 +54


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK�����$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQV�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�LQKDODWLRQ
VWXGLHV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKH�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH
XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�D�PRGHUDWH�KD]DUG
FRQFHUQ�IRU�DURPDWLF�K\GURFDUERQV�GXH�WR�WKH�SRVVLEOH�SUHVHQFH�RI�FDUFLQRJHQLF�FRPSRXQGV��
7KH�IDWW\�DFLG�GHULYDWLYHV�DQG�DON\O�EHQ]HQH�VXOIRQDWHV�DUH�RI�ORZ�FRQFHUQ�GXH�WR�WKHLU�H[SHFWHG
ORZ�UDWH�RI�GHUPDO�DEVRUSWLRQ�DQG�ORZ�WR�PRGHUDWH�KD]DUG�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���'XH�WR�ORZ�RU�QHJOLJLEOH�LQKDODWLRQ�H[SRVXUHV�
WKH�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV��DON\O�EHQ]HQH�VXOIRQDWHV��DQG�IDWW\�DFLG�GHULYDWLYHV�XVHG
LQ�WKLV�IRUPXODWLRQ�SUHVHQW�OLWWOH�RU�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�LV�GXH�WR�WKH�SUHVHQFH�RI�DON\O�EHQ]HQH�VXOIRQDWHV�

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic

Alkyl benzene X X
sulfonates
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Composition: 
Terpenes
Ethoxylated nonylphenol
Alkoxylated alcohols

VOC Content:  36%; 3.0 lbs/gal
Flashpoint:  165(F
pH:  9.3

Blanket Wash Formulation 7

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK���ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR
WHUSHQHV�DQG�YHU\�ORZ�FRQFHUQ�IRU�H[SRVXUH�WR�HWKR[\ODWHG�QRQ\OSKHQRO���+RZHYHU��WKH�KD]DUG
YDOXH�IRU�WHUSHQHV�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ
FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV��DOWKRXJK�QRQH�RI�WKH
FKHPLFDOV�SUHVHQW�PRUH�WKDQ�D�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\
DQDO\VLV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�WHUSHQHV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���'XH�WR�ORZ�RU
QHJOLJLEOH�LQKDODWLRQ�H[SRVXUHV��RWKHU�FKHPLFDOV�LQ�WKH�IRUPXODWLRQ�SUHVHQW�OLWWOH�RU�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�GXH�WR�WKH�SUHVHQFH�RI�HWKR[\ODWHG�QRQ\OSKHQROV�

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition: 
Water
Hydrocarbons, aromatic
Propylene glycol ethers
Alkyl benzene sulfonates
Ethoxylated nonylphenol
Alkoxylated alcohols
Alkali/salts

VOC Content:  41%; 3.3 lbs/gal
Flashpoint:  115(F
pH:  4.0

Blanket Wash Formulation 8

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK���ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SURS\OHQH�JO\FRO
HWKHUV�DQG�YHU\�ORZ�FRQFHUQ�IRU�HWKR[\ODWHG�QRQ\OSKHQRO���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV
IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���6WUXFWXUH�
DFWLYLW\�DQDO\VLV�LQGLFDWHG�D�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�DURPDWLF�K\GURFDUERQV�GXH�WR�WKH
SRVVLEOH�SUHVHQFH�RI�FDUFLQRJHQLF�FRPSRXQGV���7KH�RWKHU�FRPSRXQGV�LQ�WKH�IRUPXODWLRQ
SUHVHQW�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SURS\OHQH�JO\FRO�HWKHUV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�D�VXEDFXWH�RUDO�VWXG\���'XH
WR�ORZ�RU�QHJOLJLEOH�LQKDODWLRQ�H[SRVXUH��RWKHU�FKHPLFDOV�LQ�WKH�IRUPXODWLRQ�SUHVHQW�OLWWOH�RU�QR
FRQFHUQ�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�LV�GXH�WR�WKH�SUHVHQFH�RI�DON\O�EHQ]HQH�VXOIRQDWHV
DQG�HWKR[\ODWHG�QRQ\OSKHQROV�
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Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic

Alkali/salts X X

Alkyl benzene X X
sulfonates
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Composition: 
Fatty acid derivatives
Water
Ethoxylated nonylphenol

VOC Content:  10%; 0.77 lbs/gal
Flashpoint:  230+(F
pH:  4.6

Blanket Wash Formulation 9

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�IRXU�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�\LHOGHG�SRRU�SHUIRUPDQFH�RYHUDOO���7KH
ZDVK�GLG�QRW�FXW�LQN�ZHOO��UHTXLUHG�H[FHVVLYH�HIIRUW�IRU�FOHDQLQJ��DQG�GLG�QRW�VRDN�LQWR�WKH�UDJ��
)RU�WKHVH�UHDVRQV��WKLV�IDFLOLW\�GLVFRQWLQXHG�XVLQJ�%ODQNHW�:DVK���DIWHU�IRXU�ZDVKHV�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�IRXQG�WKDW�WKH�ZDVK�\LHOGHG�SRRU
SHUIRUPDQFH�DQG�WKDW�WKH�ZDVK�GLG�QRW�VRDN�LQWR�WKH�UDJ���7KLV�IDFLOLW\�IHOW�WKDW�XVLQJ�%ODQNHW
:DVK���UHTXLUHG�PXFK�PRUH�HIIRUW�WKDQ�XVLQJ�WKH�EDVHOLQH�

Cost

%ODQNHW�ZDVKLQJ�FRVWV�LQFUHDVH�VLJQLILFDQWO\�ZKHQ�XVLQJ�%ODQNHW�:DVK���DV�FRPSDUHG
WR�WKH�EDVHOLQH�SURGXFW�DW�IDFLOLWLHV����DQG������&RVWV�LQFUHDVHG�����SHUFHQW�DQG����SHUFHQW�DW
IDFLOLWLHV����DQG����UHVSHFWLYHO\�ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH���3HUIRUPDQFH�GDWD�LQGLFDWH
WKDW�LQFUHDVHG�FOHDQLQJ�WLPHV�DUH�WKH�GULYLQJ�IRUFH�EHKLQG�WKH�FRVW�LQFUHDVHV�H[SHULHQFHG�E\
ERWK�IDFLOLWLHV���&OHDQLQJ�WLPHV�LQFUHDVH�����SHUFHQW�DQG�����SHUFHQW�ZKHQ�FRPSDUHG�WR�WKH
EDVHOLQH�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

10 $2.08 $8.32 $20,800 $9,100 +129

15 $0.92 $3.68 $9,200 $5,000 +84


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK�����$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�D�YHU\�ORZ�FRQFHUQ�IRU
HWKR[\ODWHG�QRQ\OSKHQRO���5LVNV�IRU�WKH�IDWW\�DFLG�GHULYDWLYH�FRXOG�QRW�EH�TXDQWLILHG�EXW�LV
H[SHFWHG�WR�EH�YHU\�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR[LFLW\�DQG�SRRU�GHUPDO
DEVRUSWLRQ�

,QKDODWLRQ�([SRVXUH���'XH�WR�QHJOLJLEOH�LQKDODWLRQ�H[SRVXUH��WKH�FKHPLFDOV�XVHG�LQ�WKLV
IRUPXODWLRQ�SUHVHQW�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�GXH�WR�WKH�SUHVHQFH�RI�HWKR[\ODWHG�QRQ\OSKHQROV�

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition: 
Fatty acid derivatives
Water

VOC Content:  2%; 0.16 lbs/gal
Flashpoint:  230+(F
pH:  5.7

Blanket Wash Formulation 10

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���%RWK�IDFLOLWLHV
��DQG���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�IRXU�EODQNHW�ZDVKHV�DQG
SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���%RWK�IDFLOLWLHV�GHFOLQHG�WR�IXUWKHU�WHVW�WKH�EODQNHW�ZDVK�GXH�WR
WKH�OHYHO�RI�HIIRUW�UHTXLUHG�WR�FOHDQ�WKH�EODQNHWV���%ODQNHW�:DVK����GLG�QRW�DEVRUE�ZHOO�LQWR�WKH
UDJV�DQG�GLG�QRW�FXW�LQN�ZHOO�DW�HLWKHU�IDFLOLW\�

Cost

3HUIRUPDQFH�GDWD�LQGLFDWH�PL[HG�UHVXOWV�LQ�WKH�SHUIRUPDQFH�RI�%ODQNHW�:DVK�����
%ODQNHW�ZDVKLQJ�FRVWV�LQFUHDVHG���SHUFHQW�DW�IDFLOLW\���DQG�����SHUFHQW�DW�IDFLOLW\���ZKHQ
%ODQNHW�:DVK����LV�XVHG�UDWKHU�WKDQ�WKH�EDVHOLQH�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

3 $0.57 $2.28 $5,700 $5,500 +4

4 $2.20 $8.80 $22,000 $8,500 +159


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�

Risk and Exposure

'HUPDO�([SRVXUH���5LVN�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�EXW�LV�H[SHFWHG�WR
EH�YHU\�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR[LFLW\�DQG�SRRU�GHUPDO�DEVRUSWLRQ�RI
WKH�IDWW\�DFLG�GHULYDWLYHV�

,QKDODWLRQ�([SRVXUH���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH�IDWW\�DFLG�GHULYDWLYHV�XVHG�LQ�WKLV
IRUPXODWLRQ�SUHVHQW�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition: 
Fatty acid derivatives
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Alkyl benzene sulfonates

VOC Content:  61%; 4.3 lbs/gal
Flashpoint:  150(F
pH:  5.0 (fluctuates wildly)

Blanket Wash Formulation 11

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�EODQNHW�ZDVK�\LHOGHG�JRRG�SHUIRUPDQFH
UHVXOWV�IURP�OLJKW�WR�PHGLXP�LQN�FRYHUDJH��EXW�SRRU�SHUIRUPDQFH�UHVXOWV�IRU�KHDY\�LQN�FRYHUDJH
GXH�WR�WKH�H[WUD�WLPH�DQG�HIIRUW�UHTXLUHG���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�EODQNHW�ZDVK�OHIW�D�VOLJKW�
RLO\�UHVLGXH�RQ�WKH�EODQNHW��DOWKRXJK�WKLV�GLG�QRW�DIIHFW�WKH�SULQW�TXDOLW\�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG
SULQWHG�ZLWK�FRQYHQWLRQDO�DQG�YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�EODQNHW�ZDVK
\LHOGHG�JRRG�WR�IDLU�SHUIRUPDQFH�UHVXOWV�IRU�OLJKW�WR�PHGLXP�LQN�FRYHUDJH�EXW�SRRU�SHUIRUPDQFH
IRU�KHDY\�LQN�FRYHUDJH�GXH�WR�WKH�H[WUD�SURGXFW��WLPH�DQG�HIIRUW�UHTXLUHG���7KLV�IDFLOLW\�DOVR
IRXQG�WKDW�WKH�EODQNHW�ZDVK�OHIW�D�VOLJKW��RLO\�UHVLGXH�RQ�WKH�EODQNHW�ZKLFK�GLG�QRW�DIIHFW�WKH
SULQW�TXDOLW\�

Cost

��7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW
ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���2YHUDOO�FRVWV�SHU�ZDVK�DW�IDFLOLWLHV���DQG
��LQFUHDVHG�URXJKO\�����SHUFHQW�DQG����SHUFHQW�UHVSHFWLYHO\�ZKHQ�XVLQJ�%ODQNHW�:DVK���
LQVWHDG�RI�WKH�EDVHOLQH���&RVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��DUH�GULYHQ�E\
WKH�KLJKHU�SULFH�RI�%ODQNHW�:DVK����DV�FRPSDUHG�WR�WKH�EDVHOLQH���%ODQNHW�:DVK����LV�SULFHG�DW
�������JDOORQ�FRPSDUHG�WR�������JDOORQ�IRU�WKH�EDVHOLQH�SURGXFW���0DWHULDO�FRVWV��L�H���SUHVV
ZLSHV��LQFUHDVHG�E\�URXJKO\�����SHUFHQW�DQG�����SHUFHQW�DW�IDFLOLW\���DQG����UHVSHFWLYHO\�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

1 $1.29 $5.16 $12,900 $5,900 +119

2 $0.68 $2.72 $6,800 $5,300 +28


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR�WKH
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ
VWXG\���5LVNV�IRU�WKH�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH
XQDYDLODELOLW\�RI�KD]DUG�YDOXHV�

6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�D�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�DURPDWLF
K\GURFDUERQV�GXH�WR�WKH�SRVVLEOH�SUHVHQFH�RI�FDUFLQRJHQLF�FRPSRXQGV���7KH�DON\O�EHQ]HQH
VXOIRQDWHV�DUH�RI�ORZ�FRQFHUQ�GXH�WR�WKHLU�H[SHFWHG�ORZ�UDWH�RI�GHUPDO�DEVRUSWLRQ�DQG�ORZ�WR
PRGHUDWH�KD]DUG�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���'XH�WR�ORZ�RU�QHJOLJLEOH�LQKDODWLRQ�H[SRVXUHV�
RWKHU�FKHPLFDOV�LQ�WKH�IRUPXODWLRQ�SUHVHQW�OLWWOH�RU�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�LV�GXH�WR�WKH�SUHVHQFH�RI�DON\O�EHQ]HQH�VXOIRQDWHV�

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic

Alkyl benzene X X
sulfonates
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Composition:
Hydrocarbons, petroleum distillates
Water

VOC Content:  20%; 1.3 lbs/gal
Flashpoint:  125(F
pH:  8.2

Blanket Wash Formulation 12

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KH�ZDVK�ZDV�GLOXWHG�����ZLWK�ZDWHU���7KLV�IDFLOLW\�QRWHG�WKDW�WKH�ZDVK
FDXVHG�SRWHQWLDO�SULQW�TXDOLW\�SUREOHPV���7KLV�IDFLOLW\�DOVR�IRXQG�WKDW�WKH�ZDVK�KDG�GLIILFXOW\
FXWWLQJ�SDSHU�UHVLGXH�DQG�GLVFRQWLQXHG�XVH�RI�WKH�ZDVK�RQ�SDSHU�UHVLGXH�FRDWHG�EODQNHWV��
1HYHUWKHOHVV��WKH�ZDVK�ZDV�FRQVLGHUHG�HTXDO�WR�EDVHOLQH�LQ�RYHUDOO�SHUIRUPDQFH�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�RYHUDOO�SHUIRUPDQFH�RI�WKH
ZDVK�WR�EH�IDLU�DFURVV�LQN�FRYHUDJHV�DQG�GLOXWLRQV���:KHQ�QRW�GLOXWHG�ZLWK�ZDWHU��SHUIRUPDQFH
VXUSDVVHG�EDVHOLQH�DQG�VWDQGDUG�ZDVKHV���7KH�ZDVK�UHTXLUHG�VOLJKWO\�OHVV�HIIRUW�WKDQ�WKH
EDVHOLQH�ZDVK�ZKHQ�DYHUDJHG�RYHU�DOO�GLOXWLRQ�OHYHOV�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���$YHUDJH�FRVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\���
SHUFHQW�DQG���SHUFHQW�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\���$W�D�FRVW�RI��������JDOORQ��KRZHYHU�
%ODQNHW�:DVK����ZRXOG�QRW�EH�HFRQRPLFDOO\�FRPSHWLWLYH�ZLWK�WKH�EDVHOLQH��������JDOORQ�
XQOHVV�WKH�DYHUDJH�TXDQWLW\�XVHG�ZDV�VLJQLILFDQWO\�ORZHU�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

12 $0.99 $3.96 $9,900 $8,100 +22

13 $0.83 $3.32 $8,300 $8,000 +4


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVN
FRXOG�QRW�EH�TXDQWLILHG��EXW�VWUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�D�ORZ�WR�PRGHUDWH�KD]DUG
FRQFHUQ�
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,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���5LVN�FRXOG�QRW�EH�TXDQWLILHG�EXW�LV�H[SHFWHG�WR�EH�ORZ�GXH
WR�ORZ�H[SRVXUH�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Fatty acid derivatives
Propylene glycol ethers
Water

VOC Content:  12%; 0.97 lbs/gal
Flashpoint:  230+(F
pH:  5.0

Blanket Wash Formulation 14

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO��DQG�WKH�SHUIRUPDQFH�ZDV
JRRG���7KH�IDFLOLW\�QRWHG�WKDW�H[WUD�HIIRUW�ZDV�UHTXLUHG�WR�UHPRYH�WKH�RLO\�UHVLGXH�WKDW�WKH�ZDVK
OHIW�RQ�WKH�EODQNHW�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV�DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW
WKH�VXEVWLWXWH�ZDVK�GLG�QRW�FXW�LQN�DV�ZHOO�DV�WKH�EDVHOLQH�ZDVK���%ODFN�LQNV�DQG�KHDY\�LQN
EXLOG�XS�ZHUH�HVSHFLDOO\�GLIILFXOW�WR�FOHDQ���,Q�DGGLWLRQ��WKH�WKLFN�FRQVLVWHQF\�RI�WKH�ZDVK�PDGH
LW�GLIILFXOW�WR�VRDN�LQWR�WKH�UDJ�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH�SURGXFW�DW�ERWK�IDFLOLWLHV���DQG������&RPSDUHG
WR�WKH�EDVHOLQH��WRWDO�FRVWV�SHU�ZDVK�LQFUHDVHG�����SHUFHQW�DW�IDFLOLW\���DQG����SHUFHQW�DW
IDFLOLW\������7KH�DYHUDJH�FOHDQLQJ�WLPH�LQFUHDVHG�VLJQLILFDQWO\�DW�IDFLOLW\���FRPSDUHG�WR�WKH
EDVHOLQH��UHTXLULQJ�DQ�DGGLWLRQDO�PLQXWH�SHU�ZDVK���'HVSLWH�D�GHFUHDVH�LQ�WKH�DYHUDJH�FOHDQLQJ
WLPH��RYHUDOO�FRVWV�SHU�ZDVK�DW�IDFLOLW\����LQFUHDVH��GULYHQ�SULPDULO\�E\�WKH�SURGXFWªV�KLJKHU
SULFH���%ODQNHW�:DVK����LV�SULFHG�DW�������JDOORQ�FRPSDUHG�WR�������JDOORQ�IRU�WKH�EDVHOLQH�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

6 $1.07 $4.28 $10,700 $4,600 +133

16 $0.82 $3.28 $8,200 $6,600 +24


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR
EH�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR[LFLW\�IRU�ERWK�WKH�IDWW\�DFLG�GHULYDWLYHV
DQG�WKH�SURS\OHQH�JO\FRO�HWKHUV���$OVR��WKH�IDWW\�DFLG�GHULYDWLYHV�DUH�H[SHFWHG�WR�EH�SRRUO\
DEVRUEHG�

,QKDODWLRQ�([SRVXUH���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH�IDWW\�DFLG�GHULYDWLYHV�XVHG�LQ�WKLV
IRUPXODWLRQ�SUHVHQW�QR�FRQFHUQ���5LVNV�IRU�WKH�SURS\OHQH�JO\FRO�HWKHU�DUH�DOVR�H[SHFWHG�WR�EH
ORZ�GXH�WR�ORZ�H[SRVXUH�DQG�LWV�SUHGLFWHG�ORZ�WR[LFLW\�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Terpenes

VOC Content:  99%; 7.2 lbs/gal
Flashpoint:  145(F
pH:  9.8

Blanket Wash Formulation 16

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV��������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR
WHUSHQHV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���5LVNV�IRU�WKH�RWKHU
FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV��
6WUXFWXUH�DFWLYLW\�DQDO\VHV�RI�WKHVH�FRPSRXQGV�LQGLFDWH�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�WHUSHQHV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�WHUSHQHV�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\��
5LVNV�IRU�WKH�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH
ORZ�GXH�WR�ORZ�H[SRVXUHV�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Ethoxylated nonylphenol
Glycols
Fatty acid derivatives
Alkali/salts
Water

VOC Content:  0.6%; 0.051 lbs/gal
Flashpoint:  220+(F
pH:  9.8

Blanket Wash Formulation 17

Performance

:LSDELOLW\� ZHW�LQN�������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���+D]DUG�TXRWLHQW�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU�SURS\OHQH
JO\FRO�HWKHUV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���0DUJLQ�RI�H[SRVXUH
FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU�HWKR[\ODWHG�QRQ\OSKHQROV�DQG�DONDOL�VDOWV���+RZHYHU�
WKH�KD]DUG�YDOXH�IRU�DONDOL�VDOWV�LV�EDVHG�XSRQ�RUDO�YDOXHV���7KH�DONDQRODPLQH�FRPSRQHQW�RI
WKH�IDWW\�DFLG�GHULYDWLYH�DONDQRODPLQH�VDOW�SUHVHQWV�D�SRVVLEOH�FRQFHUQ���+RZHYHU��GHUPDO
DEVRUSWLRQ�RI�WKH�DONDQRODPLQH�VDOW�LV�OLNHO\�WR�EH�ORZHU�WKDQ�WKDW�RI�IUHH�DONDQRODPLQH�

,QKDODWLRQ�([SRVXUH���+D]DUG�TXRWLHQW�FDOFXODWLRQV�LQGLFDWH�QR�FRQFHUQ�IRU�JO\FROV��
+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���'XH�WR�QHJOLJLEOH�LQKDODWLRQ�H[SRVXUH�
HWKR[\ODWHG�QRQ\OSKHQRO��IDWW\�DFLG�GHULYDWLYHV�DQG�DONDOL�VDOWV�SUHVHQW�YHU\�ORZ�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�GXH�WR�WKH�SUHVHQFH�RI�HWKR[\ODWHG�QRQ\OSKHQROV�

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Alkali/salts X X
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Composition:
Fatty acid derivatives
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Dibasic esters
Esters/lactones
Alkyl benzene sulfonates

VOC Content:  60%; 4.4 lbs/gal
Flashpoint:  150(F
pH:  5.5

Blanket Wash Formulation 18

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV�DQG�GLEDVLF�HVWHUV���+RZHYHU��WKH�KD]DUG�YDOXHV�DUH�EDVHG�RQ�LQKDODWLRQ
VWXGLHV���5LVN�IURP�WKH�DON\O�EHQ]HQH�VXOIRQDWHV�FRXOG�QRW�EH�TXDQWLILHG�EXW�LV�H[SHFWHG�WR�EH
ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\��
5LVN�IURP�HVWHUV�ODFWRQHV�LV�DOVR�H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI
ORZ�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�DQG�GLEDVLF�HVWHUV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV
IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR�ORZ�RU�QHJOLJLEOH
H[SRVXUHV�DQG�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQV�

)ODPPDELOLW\���1RW�DYDLODEOH

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN
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Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic

Alkyl benzene X X
sulfonates
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Composition:
Fatty acid derivatives
Propylene glycol ethers
Water

VOC Content:  22%; 1.8 lbs/gal
Flashpoint:  230+(F
pH:  4.6

Blanket Wash Formulation 19

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI���EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK�VR\
RLO�EDVHG�LQNV���7KLV�IDFLOLW\�QRWHG�WKDW�WKH�WKLFN�FRQVLVWHQF\�RI�WKH�ZDVK�PDGH�LW�GLIILFXOW�WR
VRDN�LQWR�WKH�UDJ��ZKLFK�UHVXOWHG�LQ�XQHYHQ�DSSOLFDWLRQ���/DUJH�TXDQWLWLHV�ZHUH�UHTXLUHG�WR�FXW
LQN�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI���EODQNHW�ZDVKHV�DQG
SULQWHG�ZLWK�VR\�RLO�EDVHG�LQNV���7KLV�IDFLOLW\�QRWHG�WKDW�WKH�WKLFN�FRQVLVWHQF\�RI�WKH�ZDVK�ZDV
PHVV\�DQG�GLIILFXOW�WR�XVH���7KH�GHPRQVWUDWLRQ�ZDV�FXW�VKRUW�GXH�WR�WKH�H[WUD�HIIRUW�DQG�WLPH
UHTXLUHG�WR�FOHDQ�WKH�EODQNHW�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GDWD�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ�XVLQJ
%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH�DW�ERWK�IDFLOLWLHV����DQG������2YHUDOO�FRVWV�SHU�ZDVK
LQFUHDVHG�URXJKO\�����SHUFHQW�DQG����SHUFHQW�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\���7KLV
LQFUHDVH�LQ�FRVW�ZDV�GXH�LQ�ODUJH�SDUW�WR�DQ�LQFUHDVH�LQ�FOHDQLQJ�DQG�GU\LQJ�WLPHV���3UHVV
RSHUDWRUV�FRPPHQWHG�WKDW�FOHDQLQJ�DQG�GU\LQJ�WLPHV�ZHUH�H[FHVVLYH��DV�UHIOHFWHG�LQ�WKH
SHUIRUPDQFH�GDWD��SHUIRUPDQFH�UHVXOWV�LQGLFDWH�D�����SHUFHQW�LQFUHDVH�DQG�D����SHUFHQW
LQFUHDVH�LQ�FOHDQLQJ�WLPHV�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

18 $1.66 $6.64 $16,600 $6,200 +168

19 $0.89 $3.56 $8,900 $5,300 +68


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�FDOFXODWHG�GXH�WR�WKH
XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���+RZHYHU��ULVNV�DUH�H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�VWUXFWXUH�
DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR[LFLW\�RI�SURS\OHQH�JO\FRO�HWKHUV�DQG�SRRU�DEVRUSWLRQ�DQG�ORZ�WR
PRGHUDWH�WR[LFLW\�RI�WKH�IDWW\�DFLG�GHULYDWLYHV�

,QKDODWLRQ�([SRVXUH���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH�IDWW\�DFLG�GHULYDWLYHV�SUHVHQW�QR
FRQFHUQ���5LVNV�IRU�SURS\OHQH�JO\FRO�HWKHUV�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR�ORZ�H[SRVXUH�DQG�ORZ
KD]DUG�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
 Water
 Hydrocarbons, petroleum distillates
 Hydrocarbons, aromatic
 Alkyl benzene sulfonates

VOC Content:  35%; 2.7 lbs/gal
Flashpoint:  170(F
pH:  7.1

Blanket Wash Formulation 20

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�DQG�YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR
EH�IDLU��EXW�ZRUVH�WKDQ�IDFLOLW\�DQG�EDVHOLQH�ZDVKHV���7KH�ZDVK�OHIW�DQ�RLO\�UHVLGXH�RQ�WKH
EODQNHW�WKDW�UHTXLUHG�DGGLWLRQDO�URWDWLRQV�WR�UHPRYH���7KH�ZDVK�DOVR�ZDV�KDUG�WR�DSSO\�WR�UDJV
GXH�WR�LWV�WKLFN�FRQVLVWHQF\�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�RQH�EODQNHW�ZDVK�DQG
SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KH�SURGXFW�LQGXFHG�QDXVHD�LQ�SUHVV�RSHUDWRUV��DQG�WKH
IDFLOLW\�GLVFRQWLQXHG�WKH�WHVW�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���$YHUDJH�FRVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\���
SHUFHQW�DQG����SHUFHQW�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\���)RU�IDFLOLW\�����WKLV�LQFUHDVH�LV�GXH
LQ�ODUJH�SDUW�WR�DQ�LQFUHDVH�LQ�FOHDQLQJ�WLPHV���&OHDQLQJ�WLPHV�DW�IDFLOLW\����LQFUHDVHG�IURP�DQ
DYHUDJH�RI����VHFRQGV�IRU�WKH�EDVHOLQH�WR�DQ�DYHUDJH�RI�����VHFRQGV�IRU�%ODQNHW�:DVK������7KH
FRQWULEXWLRQ�RI�ODERU�WR�WKH�SURGXFW�FRVW�IRU�)DFLOLW\����LV�EDVHG�RQ�RQO\�RQH�REVHUYDWLRQ�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

11 $1.13 $4.52 $11,300 $7,000 +61

12 $1.58 $6.32 $15,800 $8,100 +95


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVNV
IRU�WKH�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI
KD]DUG�YDOXH���5LVN�IURP�WKH�DON\O�EHQ]HQH�VXOIRQDWHV�LV�H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�VWUXFWXUH�
DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\���6WUXFWXUH�DFWLYLW\�DQDO\VLV
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LQGLFDWHV�D�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�DURPDWLF�K\GURFDUERQV�GXH�WR�WKH�SRVVLEOH�SUHVHQFH�RI
FDUFLQRJHQLF�FRPSRXQGV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH
TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR�ORZ�RU�QHJOLJLEOH�H[SRVXUHV�DQG�ORZ�WR�PRGHUDWH
KD]DUG�FRQFHUQV�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�LV�GXH�WR�WKH�SUHVHQFH�RI�DON\O�EHQ]HQH�VXOIRQDWHV�

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic

Alkyl benzene X X
sulfonates
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Composition: 
Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates
Fatty acid derivatives

VOC Content:  47%; 3.5 lbs/gal
Flashpoint:  115(F
pH:  6.2

Blanket Wash Formulation 21

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI���EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH�IDLU���7KH�ZDVK
FXW�LQN�ZHOO��EXW�WKH�RLO\�UHVLGXH�ZDV�GLIILFXOW�WR�UHPRYH�DQG�EHJDQ�WR�DIIHFW�VXEVHTXHQW�UXQV��
([WUD�ZDVWH�VKHHWV�ZHUH�UHTXLUHG�WR�JHW�EDFN�XS�WR�FRORU�GXH�WR�WKH�UHVLGXH�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK
WR�EH�IDLU���7KLV�IDFLOLW\�DOVR�IRXQG�WKDW�WKH�ZDVK�FXW�WKH�LQN�ZHOO���7KH�RLO\�UHVLGXH�FDXVHG�SULQW
SUREOHPV�LI�LW�ZDV�QRW�FRPSOHWHO\�UHPRYHG���,Q�DGGLWLRQ��WKH�ZDVK�GLG�QRW�DEVRUE�LQWR�WKH�UDJ
HDVLO\�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���&RVWV�SHU�ZDVK�LQFUHDVH�URXJKO\�����SHUFHQW
DW�IDFLOLW\���DQG����SHUFHQW�DW�IDFLOLW\����ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH���([WUD�ZLSLQJ�ZDV
UHTXLUHG�WR�FOHDU�WKH�EODQNHW�DV�UHIOHFWHG�LQ�WKH�SHUIRUPDQFH�GDWD�����ZKHQ�FRPSDUHG�WR�WKH
EDVHOLQH��DYHUDJH�FOHDQLQJ�WLPHV�LQFUHDVHG�URXJKO\�����SHUFHQW�IRU�IDFLOLW\���DQG����SHUFHQW�IRU
IDFLOLW\������

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

6 $1.01 $4.04 $10,100 $4,600 +120

17 $0.58 $2.32 $5,800 $4,100 +41


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�DURPDWLF
K\GURFDUERQV�DQG�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXHV�DUH�EDVHG
XSRQ�LQKDODWLRQ�VWXGLHV���5LVN�IRU�WKH�IDWW\�DFLG�GHULYDWLYHV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH
H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
DURPDWLF�K\GURFDUERQV�DQG�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���'XH�WR�QHJOLJLEOH�H[SRVXUH�DQG
SUHGLFWHG�ORZ�WR[LFLW\�DQG�DEVRUSWLRQ��IDWW\�DFLG�GHULYDWLYHV�SUHVHQW�QR�FRQFHUQ�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic
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Composition: 
Fatty acids derivatives
Hydrocarbons,aromatic
Water

VOC Content:  Not measured
Flashpoint:  157(F (full strength)
pH:  7.4 (25%)

Blanket Wash Formulation 22

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI���EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�ZDVK�WR�EH�D�IDLU�SHUIRUPHU�RYHUDOO���7KH
VXEVWLWXWH�ZDVK�FXW�LQN�DV�ZHOO�DV�WKH�EDVHOLQH��EXW�LW�GLG�QRW�UHDGLO\�VRDN�LQWR�WKH�UDJ��FUHDWLQJ
GHOD\V�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�FRQVLGHUHG�WKH�ZDVK�WR�EH�D�IDLU
SHUIRUPHU���7KH�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�ZDV�GLIILFXOW�WR�DSSO\�WR�WKH�UDJ�GXH�WR�LWV�WKLFN
FRQVLVWHQF\���,Q�DGGLWLRQ��WKH�ZDVK�OHIW�WKH�EODQNHW�VOLJKWO\�VWUHDNHG�DQG�ZHW���$V�D�UHVXOW��H[WUD
GU\LQJ�WLPH�ZDV�UHTXLUHG�WR�SUHYHQW�TXDOLW\�SUREOHPV���7KH�IDFLOLW\�DOVR�IRXQG�WKDW�WKH�ZDVK�FXW
LQN�DV�ZHOO�DV�EDVHOLQH�ZDVK��EXW�LW�UHTXLUHG�JUHDWHU�HIIRUW�

Cost

�3HUIRUPDQFH�GDWD�LQGLFDWH�PL[HG�UHVXOWV�IRU�%ODQNHW�:DVK������7RWDO�FRVWV�SHU�ZDVK
LQFUHDVHG����SHUFHQW�IRU�IDFLOLW\�����EXW�LQFUHDVHG�RQO\���SHUFHQW�IRU�IDFLOLW\������'HVSLWH�D���
SHUFHQW�GHFUHDVH�LQ�WKH�DYHUDJH�TXDQWLW\�XVHG��FRVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[
SULFH��LQFUHDVHG����SHUFHQW�IRU�IDFLOLW\������%ODQNHW�:DVK����LV�SULFHG�DW��������JDOORQ
FRPSDUHG�WR�D�SULFH�RI�������JDOORQ�IRU�WKH�EDVHOLQH�SURGXFW���$YHUDJH�FOHDQLQJ�WLPH�LQFUHDVHG
���SHUFHQW�DW�IDFLOLW\����FRPSDUHG�WR�WKH�EDVHOLQH�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

12 $0.82 $3.28 $8,200 $8,100 +1

13 $1.51 $6.04 $15,100 $8,000 +89


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�

Risk and Exposure

'HUPDO�([SRVXUH���5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�FDOFXODWHG�GXH�WR�WKH
XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�D�PRGHUDWH�KD]DUG
FRQFHUQ�IRU�DURPDWLF�K\GURFDUERQV�GXH�WR�WKH�SRVVLEOH�SUHVHQFH�RI�FDUFLQRJHQLF�FRPSRXQGV��
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5LVNV�IURP�WKH�IDWW\�DFLG�GHULYDWLYHV�DUH�H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\
SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���5LVNV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR
ORZ�RU�QHJOLJLEOH�H[SRVXUHV�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic
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Composition: 
Terpenes
Nitrogen heterocyclics
Alkoxylated alcohols
Water

VOC Content:  6%; 0.48 lbs/gal
Flashpoint:  140(F
pH:  9.2

Blanket Wash Formulation 23

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�SRVVLEOH�FRQFHUQV�IRU
WHUSHQHV�DQG�QLWURJHQ�KHWHURF\FOLFV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�WHUSHQHV�LV�EDVHG�XSRQ�DQ
RUDO�VWXG\���5LVNV�IRU�WKH�DONR[\ODWHG�DOFRKROV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH
ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
WHUSHQHV�DQG�QLWURJHQ�KHWHURF\FOLFV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�WHUSHQHV�LV�EDVHG�XSRQ�DQ
RUDO�VWXG\���5LVNV�IRU�WKH�DONR[\ODWHG�DOFRKROV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH
ORZ�EDVHG�RQ�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR
PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Terpenes
Ethylene glycol ethers
Ethoxylated nonylphenol
Alkyl benzene sulfonates
Alkali/salts
Water

VOC Content:  19%; 1.5 lbs/gal
Flashpoint:  100(F
pH:  9.9

Blanket Wash Formulation 24

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO���+RZHYHU��WKH�ZDVK�OHIW�DQ
RLO\�UHVLGXH��ZKLFK�UHTXLUHG��VRPH�H[WUD�HIIRUW�WR�ZLSH�RII���,Q�DGGLWLRQ��WKH�RLO\�UHVLGXH
VLJQLILFDQWO\�LQFUHDVHG�WKH�QXPEHU�RI�FRSLHV�UHTXLUHG�WR�UHWXUQ�WR�SULQW�TXDOLW\�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�IRXU�EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO���$JDLQ�
H[WUD�HIIRUW�ZDV�UHTXLUHG�WR�ZLSH�RII�WKH�RLO\�UHVLGXH���,Q�DGGLWLRQ��WKH�WKLFN�FRQVLVWHQF\�RI�WKH
ZDVK�FDXVHG�WKH�RSHUDWRU�WR�FXUWDLO�XVH���7KH�RSHUDWRU�IHOW�WKDW�WKH�FLWUXV�RGRU�RI�WKH�ZDVK�ZDV
YHU\�VWURQJ�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���&RVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\����SHUFHQW
DW�IDFLOLW\����DQG�����SHUFHQW�DW�IDFLOLW\�����ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH���:KHQ�FRPSDUHG�WR
WKH�EDVHOLQH��DYHUDJH�FOHDQLQJ�WLPHV�LQFUHDVHG����SHUFHQW�DQG�����SHUFHQW�IRU�IDFLOLWLHV����DQG
����UHVSHFWLYHO\���'HVSLWH�WKH�IDFW�WKDW�IDFLOLW\����XVHG�D�VPDOOHU�DYHUDJH�TXDQWLW\�RI�%ODQNHW
:DVK����FRPSDUHG�WR�WKH�EDVHOLQH��WKH�FRVWV�DVVRFLDWHG�ZLWK�EODQNHW�ZDVK�XVH��L�H���YROXPH�[
SULFH��LQFUHDVHG�GXH�WR�D�PXFK�KLJKHU�SULFH�SHU�JDOORQ���7KH�PDQXIDFWXUHUV�SULFH�IRU�SURGXFW���
LV��������JDOORQ�YHUVXV�������JDOORQ�IRU�WKH�EDVHOLQH�SURGXFW���&RVWV�DVVRFLDWHG�ZLWK�SURGXFW
XVH��L�H���YROXPH�[�SULFH��LQFUHDVHG�URXJKO\�����SHUFHQW�DQG�����SHUFHQW�IRU�IDFLOLWLHV����DQG
����UHVSHFWLYHO\�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

16 $0.97 $3.88 $9,700 $6,600 +47

17 $0.88 $3.52 $8,800 $4,100 +115


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�DON\O�EHQ]HQH
VXOIRQDWHV�DQG�WHUSHQHV��SRVVLEOH�FRQFHUQ�IRU�HWK\OHQH�JO\FRO�HWKHUV��DQG�YHU\�ORZ�FRQFHUQ�IRU
HWKR[\ODWHG�QRQ\OSKHQRO���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�WHUSHQHV�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\��
5LVNV�IRU�DONDOL�VDOWV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�YHU\�ORZ�EDVHG�RQ
VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�QR�DEVRUSWLRQ�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
WHUSHQHV�DQG�HWK\OHQH�JO\FRO�HWKHUV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�WHUSHQHV�LV�EDVHG�XSRQ�DQ
RUDO�VWXG\���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�SUHVHQW�QR
FRQFHUQ�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�GXH�WR�WKH�SUHVHQFH�RI�HWKR[\ODWHG�QRQ\OSKHQROV�

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Ethylene glycol X X
ethers

Alkali/salts X X

Alkyl benzene X X
sulfonates
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Composition:
Terpenes
Esters/lactones

VOC Content:  55%; 4.1 lbs/gal
Flashpoint:  220+(F
pH:  4.3

Blanket Wash Formulation 25

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR
WHUSHQHV�DQG�SRVVLEOH�FRQFHUQ�IRU�H[SRVXUH�WR�HVWHUV�ODFWRQHV���+RZHYHU��WKH�KD]DUG�YDOXHV�DUH
EDVHG�XSRQ�RUDO�VWXGLHV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG
GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���7KH�RWKHU�FKHPLFDOV�DUH�DOO�WHUSHQH�W\SH�FRPSRXQGV
DQG�DUH�UDWHG�DV�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�DQDO\VLV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�WHUSHQHV�DQG�HVWHUV�ODFWRQHV���+RZHYHU��WKH�KD]DUG�YDOXHV�DUH�EDVHG�XSRQ�RUDO
VWXGLHV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG
WR�EH�ORZ�EDVHG�RQ�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR�PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Fatty acids derivatives
Esters/lactones

VOC Content:  18%; 1.3 lbs/gal
Flashpoint:  230+(F
pH:  7.8 (fluctuates wildly)

Blanket Wash Formulation 26

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�WR�EH�JRRG�DIWHU�HYHU\�ZDVK���7KH
ZDVK�SHUIRUPHG�DV�ZHOO�DV�ERWK�WKH�VWDQGDUG�IDFLOLW\�ZDVK�DQG�WKH�EDVHOLQH�ZDVK���+RZHYHU��D
VOLJKW�RLO\�UHVLGXH�FDXVHG�SULQW�TXDOLW\�SUREOHPV�ZKHQ�WKH�ZDVK�ZDV�XVHG�IRU�UROOHU�FOHDQ�XS�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�FRQVLGHUHG�WKH�SHUIRUPDQFH�WR�EH�JRRG
DIWHU�HYHU\�ZDVK���$JDLQ��WKH�ZDVK�SHUIRUPHG�DV�ZHOO�DV�ERWK�WKH�VWDQGDUG�IDFLOLW\�ZDVK�DQG�WKH
EDVHOLQH�ZDVK���

Cost

3HUIRUPDQFH�GDWD�LQGLFDWH�PL[HG�UHVXOWV�IRU�%ODQNHW�:DVK������7RWDO�FRVWV�SHU�ZDVK
LQFUHDVHG�URXJKO\����SHUFHQW�IRU�IDFLOLW\����EXW�GHFUHDVHG���SHUFHQW�DW�IDFLOLW\������'HVSLWH�WKH
IDFW�WKDW�%ODQNHW�:DVK����LV�SULFHG�KLJKHU�WKDQ�WKH�EDVHOLQH�ZDVK��GLIIHUHQFHV�LQ�FRVWV
DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��GLG�QRW�FRQWULEXWH�WR�WKH�KLJKHU�RYHUDOO�FRVW
SHU�ZDVK�DW�IDFLOLW\�����%ODQNHW�:DVK����LV�SULFHG�DW��������JDOORQ�FRPSDUHG�WR�D�SULFH�RI
������JDOORQ�IRU�WKH�EDVHOLQH���3HUIRUPDQFH�GDWD�LQGLFDWH�WKDW�WKH�DYHUDJH�TXDQWLW\�RI�EODQNHW
ZDVK�XVHG�DW�ERWK�IDFLOLWLHV�GHFUHDVHG�E\�URXJKO\����SHUFHQW�FRPSDUHG�WR�WKH�EDVHOLQH���7KH
VDYLQJV�H[SHULHQFHG�E\�IDFLOLW\����UHVXOW�IURP�D����SHUFHQW�GHFUHDVH�LQ�FOHDQLQJ�WLPH�FRPSDUHG
WR�WKH�EDVHOLQH�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

5 $0.73 $2.92 $7,300 $5,500 +33

15 $0.47 $1.88 $4,700 $5,000 -6


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�HVWHUV�ODFWRQHV
DQG�YHU\�ORZ�FRQFHUQ�IRU�WKH�IDWW\�DFLG�GHULYDWLYHV���+RZHYHU��WKH�KD]DUG�YDOXHV�DUH�EDVHG�XSRQ
RUDO�VWXGLHV���5LVNV�IRU�WKH�IDWW\�DFLG�GHULYDWLYHV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH
ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH�FKHPLFDOV�XVHG�LQ�WKLV�IRUPXODWLRQ
SUHVHQW�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Terpenes

VOC Content:  93%; 7.2 lbs/gal
Flashpoint:  145(F
pH:  3.9

Blanket Wash Formulation 27

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�WHUSHQHV��
+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���5LVNV�IRU�WKH�RWKHU�FKHPLFDOV�LQ�WKLV
IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���7KH�RWKHU
FKHPLFDOV�DUH�DOO�WHUSHQH�W\SH�FRPSRXQGV�DQG�DUH�UDWHG�DV�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ
EDVHG�RQ�VWUXFWXUH�DFWLYLW\�DQDO\VLV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
WHUSHQHV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���5LVNV�IRU�WKH�RWKHU
FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�ORZ
H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR�PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Hydrocarbons, petroleum distillates

VOC Content:  100%; 6.2 lbs/gal
Flashpoint:  50(F
pH:  6.6

Blanket Wash Formulation 28

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG
YDOXHV���6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�D�ORZ�WR�PRGHUDWH�FRQFHUQ�IRU�SHWUROHXP�GLVWLOODWH
K\GURFDUERQV�

)ODPPDELOLW\���1RW�DYDLODEOH

(QYLURQPHQWDO���1RW�DYDLODEOH

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Fatty acid derivatives

VOC Content:  30%; 2.1 lbs/gal
Flashpoint:  230+(F
pH:  7.2

Blanket Wash Formulation 29

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�WKUHH�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH�JRRG���7KH�ZDVK
FXW�LQN�ZHOO��KRZHYHU��H[WUD�HIIRUW�ZDV�UHTXLUHG�WR�GU\�WKH�EODQNHW�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG
SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�QRWHG�WKDW�WKH�ZDVK�GLG�QRW�FXW�LQN�DV�ZHOO�DV�WKH
EDVHOLQH�ZDVK�DQG�GLG�QRW�FXW�SDSHU�GXVW�RU�SRZGHU���,Q�DGGLWLRQ��D�VOLJKWO\�RLO\�ILOP�UHPDLQHG
RQ�WKH�EODQNHW��ZKLFK�UHTXLUHG�PRUH�HIIRUW�WR�UHPRYH�

Cost

8VLQJ�%ODQNHW�:DVK����UDWKHU�WKDQ�WKH�EDVHOLQH��FRVWV�SHU�SUHVV�LQFUHDVHG�URXJKO\���
SHUFHQW�DW�ERWK�IDFLOLWLHV���DQG�����%ODQNHW�:DVK����LV�SULFHG�WKUHH�WLPHV�KLJKHU�WKDQ�WKH
EDVHOLQH��FRQWULEXWLQJ�VLJQLILFDQWO\�WR�WKH�KLJKHU�RYHUDOO�FRVWV�DVVRFLDWHG�ZLWK�LWV�XVH���&RVWV
DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��LQFUHDVH�����SHUFHQW�DQG�����SHUFHQW�DW
IDFLOLWLHV���DQG���UHVSHFWLYHO\�GXH�SULPDULO\�WR�WKH�SURGXFWV�KLJKHU�SULFH���%ODQNHW�:DVK����LV
SULFHG�DW��������JDOORQ�FRPSDUHG�WR�D�SULFH�RI�������JDOORQ�IRU�WKH�EDVHOLQH���,Q�DGGLWLRQ�
DYHUDJH�FOHDQLQJ�WLPHV�DUH�KLJKHU�IRU�%ODQNHW�:DVK����FRPSDUHG�WR�WKH�EDVHOLQH�IRU�ERWK
IDFLOLWLHV���&OHDQLQJ�WLPHV�LQFUHDVHG����SHUFHQW�IRU�IDFLOLW\���DQG����SHUFHQW�IRU�IDFLOLW\���

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

7 $0.93 $3.72 $9,300 $5,700 +63

8 $0.89 $3.56 $8,900 $5,500 +62


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR
EH�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR[LFLW\�IRU�WKH�IDWW\
DFLG�GHULYDWLYHV�

,QKDODWLRQ�([SRVXUH���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ
SUHVHQW�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Hydrocarbons, aromatic
Propylene glycol ethers
Water

VOC Content:  7%; 0.48 lbs/gal
Flashpoint:  100(F (full strength)
pH:  7.6 (25%)

Blanket Wash Formulation 30

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�WKUHH�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
VR\�RLO�EDVHG�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH�JRRG���7KLV
IDFLOLW\�QRWHG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO�DQG�ZRUNHG�EHVW�ZKHQ�QRW�GLOXWHG�ZLWK�ZDWHU�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�HLJKW�EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�VR\�RLO�EDVHG�LQNV���7KLV�IDFLOLW\�DOVR�QRWHG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO��
+RZHYHU��WKH�ZDVK�OHIW�DQ�RLO\�ILOP�RQ�WKH�EODQNHW��ZKLFK�UHTXLUHG�H[WUD�HIIRUW�WR�GU\���,Q
DGGLWLRQ��WKH�WKLFN�FRQVLVWHQF\�RI�WKH�ZDVK�ZDV�GLIILFXOW�WR�XVH��DQG�H[WUD�HIIRUW�ZDV�UHTXLUHG
GXH�WR�LWV�UHVLVWDQFH�WR�WKH�VXUIDFH�RI�WKH�EODQNHW�

Cost

��7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW
ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���&RPSDUHG�WR�WKH�EDVHOLQH��FRVWV�SHU
ZDVK�LQFUHDVHG�URXJKO\����SHUFHQW�DW�IDFLOLW\����DQG����SHUFHQW�DW�IDFLOLW\������,QFUHDVHG
FOHDQLQJ�WLPH�ZDV�WKH�SULPDU\�FRQWULEXWRU�WR�WKH�KLJKHU�FRVW�SHU�ZDVK�IRU�ERWK�IDFLOLWLHV��
$FFRUGLQJ�WR�WKH�SHUIRUPDQFH�GDWD��FOHDQLQJ�WLPHV�DW�IDFLOLW\����LQFUHDVHG�IURP�DQ�DYHUDJH�RI
���VHFRQGV�IRU�WKH�EDVHOLQH�WR�DQ�DYHUDJH�RI����VHFRQGV�IRU�%ODQNHW�:DVK�����KRZHYHU��WKLV
DOWHUQDWLYH�ZDV�RQO\�WHVWHG�XQGHU�KHDY\�LQN�FRYHUDJH�FRQGLWLRQV�DQG�WKH�EDVHOLQH�ZDVK�ZDV
REVHUYHG�XQGHU�OLJKW�DQG�PHGLXP�FRYHUDJH�FRQGLWLRQV���7KH�SUHVV�RSHUDWRU�DW�IDFLOLW\���
FRPPHQWHG�WKDW�%ODQNHW�:DVK����HYDSRUDWHG�VORZO\��FOHDQLQJ�WLPHV�IRU�WKH�DOWHUQDWLYH
LQFUHDVHG�E\�URXJKO\����SHUFHQW��FRPSDUHG�WR�WKH�EDVHOLQH�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

18 $1.01 $4.04 $10,100 $6,200 +63

19 $0.62 $2.48 $6,200 $5,300 +17


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�DURPDWLF
K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVNV�IRU
SURS\OHQH�JO\FRO�HWKHUV�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV��
6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�ORZ�KD]DUG�FRQFHUQ�IRU�SURS\OHQH�JO\FRO�HWKHUV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
DURPDWLF�K\GURFDUERQV���5LVNV�IRU�SURS\OHQH�JO\FRO�HWKHUV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH
H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR[LFLW\�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic
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Composition:
Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates

VOC Content:  99%; 6.6 lbs/gal
Flashpoint:  105(F
pH:  7.6

Blanket Wash Formulation 31

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�IRXU�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO���+RZHYHU��WKH�ZDVK�OHIW�DQ
RLO\�UHVLGXH�RQ�WKH�EODQNHW��ZKLFK�UHTXLUHG�VOLJKWO\�PRUH�HIIRUW�WR�UHPRYH���,Q�DGGLWLRQ��WKH�RLO\
UHVLGXH�VOLJKWO\�LQFUHDVHG�WKH�QXPEHU�RI�FRSLHV�UHTXLUHG�WR�UHWXUQ�WR�SULQW�TXDOLW\���7KH�IDFLOLW\
QRWHG�WKDW�WKH�VPHOO�ZDV�QRW�DV�VWURQJ�DV�WKH�IDFLOLW\
V�VWDQGDUG�ZDVK�RU�WKH�EDVHOLQH�ZDVK�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG
SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO���7KH�ZDVK
SHUIRUPHG�DV�ZHOO�DV�WKH�VWDQGDUG�ZDVK��DQG�WKH�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�WR�EH
JRRG���6OLJKWO\�PRUH�HIIRUW�ZDV�UHTXLUHG�GXH�WR�WKH�UHVLVWDQFH�RI�WKH�ZDVK�WR�WKH�VXUIDFH�RI�WKH
EODQNHW�

Cost

��7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW
ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���&RPSDUHG�WR�WKH�EDVHOLQH��FRVWV�SHU
ZDVK�LQFUHDVHG�URXJKO\�����SHUFHQW�DW�IDFLOLW\���DQG���SHUFHQW�DW�IDFLOLW\�����7KH�SUHVV�RSHUDWRU
DW�IDFLOLW\���REVHUYHG�WKDW�GU\LQJ�WLPHV�IRU�%ODQNHW�:DVK����ZHUH�JUHDWHU�WKDQ�WKH�EDVHOLQH�
FOHDQLQJ�WLPHV�DYHUDJHG�����VHFRQGV�IRU�%ODQNHW�:DVK�����FRPSDUHG�WR����VHFRQGV�IRU�WKH
EDVHOLQH�SURGXFW���7KH�SUHVV�RSHUDWRU�DW�IDFLOLW\���H[SHULHQFHG�D�GHFUHDVH�LQ�FOHDQLQJ�WLPH��EXW
DQ�LQFUHDVH�LQ�WKH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG��$FFRUGLQJ�WR�WKH�SHUIRUPDQFH�GDWD��FOHDQLQJ
WLPHV�DW�IDFLOLW\���GHFUHDVHG�E\���SHUFHQW�FRPSDUHG�WR�WKH�EDVHOLQH���7KH�DYHUDJH�TXDQWLW\�RI
EODQNHW�ZDVK�XVHG��KRZHYHU��LQFUHDVHV�URXJKO\����SHUFHQW��RII�VHWWLQJ�WKH�JDLQV�LQ�ODERU
VDYLQJV�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

7 $1.59 $6.36 $15,900 $5,700 +179

8 $0.59 $2.36 $5,900 $5,500 +7


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE

7-75  

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR
DURPDWLF�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVNV
IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG
YDOXHV���6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�DURPDWLF�K\GURFDUERQV���5LVNV�IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�FRXOG�QRW�EH
TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV
RI�ORZ�WR�PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic



CHAPTER 7:  EVALUATING TRADE-OFF ISSUES

 7-76

Composition: 
Hydrocarbons, petroleum distillates

VOC Content:  99%; 6.5 lbs/gal
Flashpoint:  220(F
pH:  8.5

Blanket Wash Formulation 32

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�IRXU�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH�JRRG��
+RZHYHU��WKH�VXEVWLWXWH�ZDVK�UHTXLUHG�VOLJKWO\�KLJKHU�HIIRUW�WR�UHPRYH�H[FHVV�ZDVK�WKDQ�WKH
VWDQGDUG�ZDVK���7KH�VXEVWLWXWH�ZDVK�OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW�DIIHFWLQJ�VXEVHTXHQW
SULQW�TXDOLW\�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG
SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH
JRRG���7KH�VXEVWLWXWH�ZDVK�OHIW�D�VOLJKW��RLO\�UHVLGXH�WKDW�ZDV�UHPRYHG�ZLWK�GU\�UDJV��WKH
UHVLGXH�GLG�QRW�DIIHFW�SULQW�TXDOLW\��

Cost

3HUIRUPDQFH�GDWD�LQGLFDWH�PL[HG�UHVXOWV�LQ�WKH�SHUIRUPDQFH�RI�%ODQNHW�:DVK������7RWDO
FRVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\�����SHUFHQW�DW�IDFLOLW\����EXW�GHFUHDVHG����SHUFHQW�DW�IDFLOLW\
����0DWHULDO�FRVWV��L�H���SUHVV�ZLSHV��FRQWULEXWHG�VLJQLILFDQWO\�WR�WKH�KLJKHU�FRVWV�SHU�ZDVK
REVHUYHG�DW�IDFLOLW\�����&RVWV�DVVRFLDWHG�ZLWK�PDWHULDO�XVH�LQFUHDVHG�URXJKO\�����SHUFHQW
FRPSDUHG�WR�WKH�EDVHOLQH���)DFLOLW\���UHSRUWHG�ORZHU�FOHDQLQJ�WLPHV�DQG�UHGXFHG�EODQNHW�ZDVK
XVH�IRU�%ODQNHW�:DVK�����FRPSDUHG�WR�WKH�EDVHOLQH���3HUIRUPDQFH�UHVXOWV�LQGLFDWH�D����SHUFHQW
GHFUHDVH�LQ�FOHDQLQJ�WLPH�DQG�D����SHUFHQW�GHFUHDVH�LQ�WKH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG�IRU
IDFLOLW\���

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

1 $1.31 $5.24 $13,100 $5,900 +122

5 $0.43 $1.72 $4,300 $5,300 -19


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE

7-77  

Risk and Exposure

5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG
YDOXHV���6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�



CHAPTER 7:  EVALUATING TRADE-OFF ISSUES
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Composition: 
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Propylene glycol ethers
Water

VOC Content:  46%; 3.4 lbs/gal
Flashpoint:  105(F
pH:  7.2 (fluctuates wildly)

Blanket Wash Formulation 33

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV�DQG�DURPDWLF�K\GURFDUERQV�DQG�YHU\�ORZ�FRQFHUQ�IRU�SURS\OHQH�JO\FRO
HWKHUV���+RZHYHU��WKH�KD]DUG�YDOXHV�IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�DQG�DURPDWLF
K\GURFDUERQV�DUH�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV��DURPDWLF�K\GURFDUERQV��DQG�SURS\OHQH�JO\FRO�HWKHUV�

)ODPPDELOLW\���1RW�DYDLODEOH

(QYLURQPHQWDO���1RW�DYDLODEOH

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE

7-79  

Composition: 
Water
Terpenes
Hydrocarbons, petroleum distillates
Alkoxylated alcohols
Fatty acid derivatives 

VOC Content:  39%; 2.8 lbs/gal
Flashpoint:  138(F
pH:  6.6

Blanket Wash Formulation 34

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH�JRRG���7KH
ZDVK�FXW�WKH�LQN�ZHOO�ZLWK�WKH�VDPH�HIIRUW�DV�ZLWK�WKH�VWDQGDUG�ZDVK�IRU�OLJKW�PHGLXP�LQN
FRYHUDJH���)RU�KHDY\�LQN�FRYHUDJH��VOLJKWO\�PRUH�HIIRUW�ZDV�UHTXLUHG��EXW�WKH�OHYHO�RI�HIIRUW�ZDV
DFFHSWDEOH�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�VR\�RLO�EDVHG�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH
IDLU�SRRU���$JDLQ��WKH�ZDVK�FXW�WKH�LQN�ZHOO���+RZHYHU��LW�GLG�QRW�VRDN�LQWR�WKH�UDJ���,Q�DGGLWLRQ�
WKH�ZDVK�OHIW�DQ�RLO\�UHVLGXH��ZKLFK�UHTXLUHG�H[WUD�HIIRUW�WR�UHPRYH�

Cost

��7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW
ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH��DYHUDJH�FRVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\
���SHUFHQW�DQG����SHUFHQW�DW�IDFLOLWLHV���DQG�����UHVSHFWLYHO\���3HUIRUPDQFH�GDWD�LQGLFDWH�WKDW
FRVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��DW�IDFLOLW\���LQFUHDVHG�URXJKO\����
SHUFHQW���7KLV�LQFUHDVH�LV�FRPSOHWHO\�DWWULEXWDEOH�WR�WKH�DOWHUQDWLYH�SURGXFWªV�KLJKHU�SULFH��
%ODQNHW�:DVK����LV�SULFHG�DW�����JDOORQ�FRPSDUHG�WR�D�SULFH�RI�������JDOORQ�IRU�WKH�EDVHOLQH��
$W�IDFLOLW\�����LQFUHDVHG�FOHDQLQJ�WLPH�LV�WKH�VLQJOH�ODUJHVW�FRQWULEXWRU�WR�WKH�KLJKHU�DYHUDJH
FRVW�SHU�ZDVK�RI�%ODQNHW�:DVK�����FOHDQLQJ�WLPHV�DYHUDJHG����VHFRQGV�IRU�%ODQNHW�:DVK����
FRPSDUHG�WR����VHFRQGV�IRU�WKH�EDVHOLQH�SURGXFW�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

1 $0.89 $3.56 $8,900 $5,900 +51

19 $0.95 $3.80 $9,500 $5,300 +79


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�



CHAPTER 7:  EVALUATING TRADE-OFF ISSUES

 7-80

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�WHUSHQHV�DQG
YHU\�ORZ�FRQFHUQ�IRU�WKH�IDWW\�DFLG�GHULYDWLYHV���+RZHYHU��WKH�KD]DUG�YDOXHV�DUH�EDVHG�XSRQ�RUDO
VWXGLHV���5LVNV�IRU�IDWW\�DFLG�GHULYDWLYHV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ
EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\���5LVNV
IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�FRXOG�QRW�EH�TXDQWLILHG���6WUXFWXUH�DFWLYLW\�DQDO\VLV
LQGLFDWHV�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�WKHVH�FKHPLFDOV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
WHUSHQHV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���'XH�WR�QHJOLJLEOH�H[SRVXUH�
WKH�IDWW\�DFLG�GHULYDWLYHV�SUHVHQW�QR�FRQFHUQ���5LVNV�IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�FRXOG
QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\
SUHGLFWLRQV�RI�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE

7-81  

Composition: 
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic

VOC Content:  99%; 6.7 lbs/gal
Flashpoint:  105(F
pH:  6.0

Blanket Wash Formulation 35

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�DURPDWLF
K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVNV�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG
YDOXHV���6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
DURPDWLF�K\GURFDUERQV���5LVNV�IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�FRXOG�QRW�EH�TXDQWLILHG
EXW�DUH�H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR
PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic



CHAPTER 7:  EVALUATING TRADE-OFF ISSUES
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Composition: 
Fatty acid derivatives
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Propylene glycol ethers

VOC Content:  48%; 3.5 lbs/gal
Flashpoint:  175(F
pH:  5.7 (fluctuates wildly)

Blanket Wash Formulation 36

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV�DQG�YHU\�ORZ�FRQFHUQ�IRU�SURS\OHQH�JO\FRO�HWKHUV���+RZHYHU��WKH�KD]DUG
YDOXH�IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVNV�IRU�RWKHU
FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV��
6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�D�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�DURPDWLF�K\GURFDUERQV�GXH
WR�WKH�SRVVLEOH�SUHVHQFH�RI�FDUFLQRJHQLF�FRPSRXQGV���5LVNV�IURP�IDWW\�DFLG�GHULYDWLYHV�DUH
H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�DQG�SURS\OHQH�JO\FRO�HWKHUV���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH
IDWW\�DFLG�GHULYDWLYHV�SUHVHQW�QR�FRQFHUQ���5LVNV�IURP�DURPDWLF�K\GURFDUERQV�FRXOG�QRW�EH
TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR�ORZ�H[SRVXUH�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE

7-83  

Composition:
Water
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic

VOC Content:  14%; 1.0 lbs/gal
Flashpoint:  82(F
pH:  3.9

Blanket Wash Formulation 37

Performance

:LSDELOLW\�� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�QRWHG�WKDW�ORQJHU�GU\LQJ�WLPH�ZDV�UHTXLUHG�ZLWK�WKH�VXEVWLWXWH
ZDVK�WKDQ�ZLWK�WKH�EDVHOLQH�DQG�VWDQGDUG�IDFLOLW\�ZDVKHV���7KH�SHUIRUPDQFH�ZDV�UDWHG�DV�JRRG
DQG�IDLU�RQ�OLJKW�DQG�PHGLXP�FRYHUDJHV��UHVSHFWLYHO\���7KH�SUHVV�RSHUDWRUV�KDG�QR�SUREOHPV
ZLWK�WKH�VXEVWLWXWH�ZDVK�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�VL[�EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�VXEVWLWXWH�ZDVK�ZRUNHG�ZHOO
LQLWLDOO\�EXW�FDXVHG�SDSHU�EUHDNXS�GXH�WR�EODQNHW�WDFNLQHVV���8VH�RI�WKH�VXEVWLWXWH�ZDVK�ZDV
GLVFRQWLQXHG�

Cost

3HUIRUPDQFH�GDWD�LQGLFDWH�D�UHGXFHG�ILQDQFLDO�FRVW�ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG
RI�WKH�EDVHOLQH���$YHUDJH�FRVWV�SHU�ZDVK�GHFUHDVHG�URXJKO\����SHUFHQW�DQG���SHUFHQW�DW
IDFLOLWLHV���DQG����UHVSHFWLYHO\���2YHUDOO�FRVWV�SHU�ZDVK�GHFUHDVHG�GXH�WR�UHGXFHG�FOHDQLQJ�WLPH
DQG�PDWHULDO�XVH��L�H���SUHVV�ZLSHV����&RPSDUHG�WR�WKH�EDVHOLQH��FOHDQLQJ�WLPHV�GHFUHDVHG
URXJKO\����SHUFHQW�DW�ERWK�IDFLOLWLHV���DQG���

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

3 $0.48 $1.92 $4,800 $5,500 +13

4 $0.79 $3.16 $7,900 $8,500 -7


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�SRVVLEOH�FRQFHUQ�IRU
DURPDWLF�K\GURFDUERQV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG
GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���7KH�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�SUHVHQW�ORZ
WR�PRGHUDWH�KD]DUG�FRQFHUQ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�DQDO\VLV�
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,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
DURPDWLF�K\GURFDUERQV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG
EXW�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR
PRGHUDWH�KD]DUG�

)ODPPDELOLW\���+LJK�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE

7-85  

Composition:
Hydrocarbons, petroleum distillates
Alkoxylated alcohols
Fatty acid derivatives

VOC Content:  65%; 4.9 lbs/gal
Flashpoint:  230+(F
pH:  5.6

Blanket Wash Formulation 38

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�QLQH�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�DQG�YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�OHIW�DQ�RLO\�UHVLGXH�
ZKLFK�FDXVHG�SULQW�TXDOLW\�SUREOHPV���8VH�RI�WKH�VXEVWLWXWH�ZDVK�ZDV�GLVFRQWLQXHG�GXH�WR�SRRU
SHUIRUPDQFH�DQG�SULQW�TXDOLW\�SUREOHPV�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�VL[�EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�VDWLVIDFWRULO\��
+RZHYHU��XVH�RI�WKH�VXEVWLWXWH�ZDVK�ZDV�GLVFRQWLQXHG�GXH�WR�SULQW�TXDOLW\�SUREOHPV�DVVRFLDWHG
ZLWK�WKH�RLO\�UHVLGXH�

Cost

3HUIRUPDQFH�GDWD�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ�XVLQJ�%ODQNHW�:DVK���
LQVWHDG�RI�WKH�EDVHOLQH���$YHUDJH�FRVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\�����SHUFHQW�DW�IDFLOLW\���DQG
���SHUFHQW�DW�IDFLOLW\�����&RVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��FRQWULEXWHG
VLJQLILFDQWO\�WR�WKH�KLJKHU�RYHUDOO�FRVWV�RI�XVLQJ�%ODQNHW�:DVK������6SHFLILFDOO\��FRPSDUHG�WR�WKH
EDVHOLQH��FRVWV�DVVRFLDWHG�ZLWK�EODQNHW�ZDVK�XVH�LQFUHDVHG�����SHUFHQW�DW�IDFLOLW\���DQG
URXJKO\�����SHUFHQW�DW�IDFLOLW\���GXH�SULPDULO\�WR�%ODQNHW�:DVK���
V�KLJK�SULFH���%ODQNHW�:DVK
���LV�SULFHG�DW��������JDOORQ�FRPSDUHG�WR�������JDOORQ�IRU�WKH�EDVHOLQH�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

2 $1.08 $4.32 $10,800 $5,300 +104

4 $1.11 $4.44 $11,100 $8,500 +31


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH
XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���7KH�IDWW\�DFLG�GHULYDWLYHV�DQG�DONR[\ODWHG�DOFRKROV�DUH
H[SHFWHG�WR�SUHVHQW�ORZ�ULVN�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ
RU�ORZ�WR�PRGHUDWH�WR[LFLW\���3HWUROHXP�GLVWLOODWH�K\GURFDUERQV�SUHVHQW�ORZ�WR�PRGHUDWH�KD]DUG
FRQFHUQ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�DQDO\VLV�

,QKDODWLRQ�([SRVXUH���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH�IDWW\�DFLG�GHULYDWLYHV�SUHVHQW�QR
FRQFHUQ���5LVNV�IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG
WR�EH�ORZ�GXH�WR�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR�PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE

7-87  

Composition:
Water
Hydrocarbons, petroleum distillates
Propylene glycol ethers
Alkanolamines
Ethylene glycol ethers

VOC Content:  37%; 2.9 lbs/gal
Flashpoint:  155(F
pH:  9.2

Blanket Wash Formulation 39

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO�DQG�UDWHG�LWV�SHUIRUPDQFH�DV
JRRG�RYHUDOO���+RZHYHU��WKH�VXEVWLWXWH�ZDVK�GLG�QRW�GU\�DV�TXLFNO\�DV�WKH�EDVHOLQH�ZDVK�DQG�OHIW
DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW���,Q�DGGLWLRQ��WKH�SURGXFW�GLG�QRW�ZRUN�ZHOO�RQ�UROOHUV�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�ILYH�EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�QRWHG�WKDW�WKH�ZDVK�GLG�QRW�FXW�LQN�ZHOO�DQG�
WKXV��UHTXLUHG�H[WUD�WLPH�DQG�HIIRUW�WR�FOHDQ�WKH�EODQNHWV���,Q�DGGLWLRQ��LW�ZDV�GLIILFXOW�WR�JHW�WKH
ZDVK�WR�VRDN�LQWR�UDJV��DQG�WKH�ZDVK�OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���&RVWV�DW�IDFLOLWLHV���DQG���LQFUHDVHG�URXJKO\���
SHUFHQW�DQG����SHUFHQW�UHVSHFWLYHO\�ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH��
3HUIRUPDQFH�UHVXOWV�LQGLFDWHG�URXJKO\�D����SHUFHQW�LQFUHDVH�LQ�FOHDQLQJ�WLPH�DW�ERWK�IDFLOLWLHV��
DQG�����'HVSLWH�D����SHUFHQW�GHFUHDVH�LQ�WKH�DYHUDJH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG��WKH�FRVWV
DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��GLG�QRW�YDU\�EHWZHHQ�%ODQNHW�:DVK����DQG
WKH�EDVHOLQH���7KH�PDQXIDFWXUHUªV�SULFH�IRU�SURGXFW����LV��������JDOORQ�FRPSDUHG�WR
������JDOORQ�IRU�WKH�EDVHOLQH�SURGXFW�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

5 $0.69 $2.76 $6,900 $5,500 +25

8 $0.80 $3.20 $8,000 $5,500 +45


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV��SURS\OHQH�JO\FRO�HWKHUV��DQG�DONDQRODPLQHV�DV�ZHOO�DV�SRVVLEOH�FRQFHUQ
IRU�RWKHU�SURS\OHQH�JO\FRO�HWKHUV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�SHWUROHXP�GLVWLOODWH
K\GURFDUERQV�LV�EDVHG�RQ�DQ�LQKDODWLRQ�VWXG\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV��SURS\OHQH�JO\FRO�HWKHUV��DQG�HWK\OHQH�JO\FRO�HWKHUV��
+RZHYHU��WKH�KD]DUG�YDOXH�XVHG�IRU�SURS\OHQH�JO\FRO�HWKHUV�LV�EDVHG�RQ�DQ�RUDO�VWXG\���'XH�WR
QHJOLJLEOH�H[SRVXUH��DONDQRODPLQHV�SUHVHQW�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Alkanolamines X X X X

Ethylene glycol X X
ethers



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE

7-89  

Composition: 
Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates
Fatty acid derivatives
Ethoxylated nonylphenol

VOC Content:  52%; 3.8 lbs/gal
Flashpoint:  155(F
pH:  4.8

Blanket Wash Formulation 40

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�VL[�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH�JRRG���7KH
IDFLOLW\�QRWHG�WKDW�ZKHQ�WKH�ZDVK�ZDV�GLOXWHG�ZLWK�ZDWHU��LW�OHIW�D�UHVLGXH���7KHUH�ZDV�QR
UHVLGXH�ZKHQ�WKH�ZDVK�ZDV�XVHG�IXOO�VWUHQJWK�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO�DQG�UDWHG�LWV
SHUIRUPDQFH�JRRG���7KH�IDFLOLW\�QRWHG�WKDW�WKH�ZDVK�UHTXLUHG�VOLJKWO\�PRUH�HIIRUW�ZKHQ�FRYHUDJH
ZDV�KHDY\�

Cost

3HUIRUPDQFH�GDWD�LQGLFDWH�PL[HG�UHVXOWV�LQ�WKH�SHUIRUPDQFH�RI�%ODQNHW�:DVK�����
&RPSDUHG�WR�WKH�EDVHOLQH��DYHUDJH�FRVWV�LQFUHDVHG�URXJKO\����SHUFHQW�DW�IDFLOLW\���EXW
GHFUHDVHG���SHUFHQW�DW�IDFLOLW\������7KH�KLJKHU�FRVW�H[SHULHQFHG�E\�IDFLOLW\���LV�DWWULEXWDEOH�WR
%ODQNHW�:DVK���
V�KLJKHU�SULFH�DV�ZHOO�DV�DQ�LQFUHDVH�LQ�WKH�DYHUDJH�QXPEHU�RI�SUHVV�ZLSHV
XVHG���7KH�DYHUDJH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG�E\�IDFLOLW\���LV�����RXQFHV�IRU�ERWK�WKH
DOWHUQDWLYH�DV�ZHOO�DV�WKH�EDVHOLQH��KRZHYHU��FRVWV�DVVRFLDWHG�ZLWK�EODQNHW�ZDVK�XVH��L�H��
YROXPH�[�SULFH��LQFUHDVHG�URXJKO\����SHUFHQW�GXH�WR�%ODQNHW�:DVK���
V�KLJKHU�SULFH���7KH
UHGXFHG�FRVWV�H[SHULHQFHG�E\�IDFLOLW\����DUH�DWWULEXWDEOH�WR�D�UHGXFWLRQ�LQ�WKH�DYHUDJH�TXDQWLW\
RI�EODQNHW�ZDVK�XVHG���&RVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH�GHFUHDVHG�URXJKO\����SHUFHQW�IRU
IDFLOLW\����

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

1 $0.79 $3.16 $7,900 $5,900 +34

10 $0.87 $3.48 $8,700 $9,100 -4


�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU


�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV�DQG�YHU\�ORZ�FRQFHUQ�IRU�HWKR[\ODWHG�QRQ\OSKHQRO���+RZHYHU��WKH�KD]DUG
YDOXH�IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVNV�IRU�RWKHU
FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV��
6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�D�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�DURPDWLF�K\GURFDUERQV�GXH
WR�WKH�SRVVLEOH�SUHVHQFH�RI�FDUFLQRJHQLF�FRPSRXQGV���5LVNV�IURP�IDWW\�DFLG�GHULYDWLYHV�DUH
H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���'XH�WR�QHJOLJLEOH�H[SRVXUH��IDWW\�DFLG�GHULYDWLYHV�DQG
HWKR[\ODWHG�QRQ\OSKHQRO�SUHVHQW�QR�FRQFHUQ���5LVNV�IURP�DURPDWLF�K\GURFDUERQV�FRXOG�QRW�EH
TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR�ORZ�H[SRVXUH�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�GXH�WR�WKH�SUHVHQFH�RI�HWKR[\ODWHG�QRQ\OSKHQROV�

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic
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APPENDIX A
ENVIRONMENTAL HAZARD ASSESSMENT METHODOLOGY

A.1  HAZARD PROFILE

7KH�HQYLURQPHQWDO�KD]DUG�DVVHVVPHQW�RI�FKHPLFDOV�FRQVLVWV�RI�WKH�LGHQWLILFDWLRQ�RI�WKH
HIIHFWV� WKDW� D� FKHPLFDO� PD\� KDYH� RQ� RUJDQLVPV� LQ� WKH� HQYLURQPHQW�� � $Q� RYHUYLHZ� RI� WKLV
DVVHVVPHQW�SURFHVV�KDV�EHHQ�UHSRUWHG�E\�=HHPDQ�DQG�*LOIRUG������D����7KH�HIIHFWV�DUH�H[SUHVVHG
LQ�WHUPV�RI�WKH�WR[LFLW\�RI�D�FKHPLFDO�RQ�WKH�RUJDQLVPV�DQG�DUH�JHQHUDOO\�JLYHQ�DV�WKH�HIIHFWLYH
FRQFHQWUDWLRQ��(&��WKDW�GHVFULEH�WKH�W\SH�DQG�VHULRXVQHVV�RI�WKH�HIIHFW�IRU�D�NQRZQ�FRQFHQWUDWLRQ
RI�D�FKHPLFDO���:KHQ�WKH�HIIHFWLYH�FRQFHQWUDWLRQV�IRU�D�UDQJH�RI�VSHFLHV�IRU�D�FKHPLFDO�LV�WDEXODWHG�
WKH� WDEXODWLRQ� LV� FDOOHG� D�+D]DUG� 3URILOH� RU� 7R[LFLW\� 3URILOH�� � $�PRUH� GHWDLOHG� GLVFXVVLRQ� RI� D
FRPSUHKHQVLYH�+D]DUG�3URILOH�KDV�EHHQ�SUHVHQWHG�E\�1DEKRO]���������7KH�PRVW�IUHTXHQWO\�XVHG
+D]DUG�3URILOH�IRU�WKH�DTXDWLF�HQYLURQPHQW�FRQVLVWV�RI�VL[�HIIHFWLYH�FRQFHQWUDWLRQV�DV�UHSRUWHG�E\
1DEKRO]��HW�DO��������D����7KHVH�DUH�

� )LVK�DFXWH�YDOXH��XVXDOO\�D�ILVK����KRXU�/& �YDOXH���

� $TXDWLF�LQYHUWHEUDWH�DFXWH�YDOXH��XVXDOO\�D�GDSKQLG����KRXU�/& �YDOXH���

� *UHHQ�DOJDO�WR[LFLW\�YDOXH��XVXDOO\�DQ�DOJDO����KRXU�(& �YDOXH���

� )LVK�FKURQLF�YDOXH��XVXDOO\�D�ILVK����GD\�FKURQLF�YDOXH��&K9��

� $TXDWLF�LQYHUWHEUDWH�FKURQLF�YDOXH��XVXDOO\�D�GDSKQLG����GD\�&K9�YDOXH�

� $OJDO�FKURQLF�YDOXH��XVXDOO\�DQ�DOJDO����KRXU�1(&�YDOXH�IRU�ELRPDVV�

)RU�WKH�DFXWH�YDOXHV��WKH�/& ��PRUWDOLW\���(& ���HIIHFWV��UHIHUV�WR�WKH�FRQFHQWUDWLRQ�WKDW��� � ��

UHVXOWV�LQ����SHUFHQW�RI�WKH�WHVW�RUJDQLVPV�DIIHFWHG�DW�WKH�HQG�RI�WKH�VSHFLILHG�H[SRVXUH�SHULRG���7KH
FKURQLF� YDOXHV� UHSUHVHQW� WKH� FRQFHQWUDWLRQ� RI� WKH� FKHPLFDO� WKDW� UHVXOWV� LQ� QR� VWDWLVWLFDOO\
VLJQLILFDQW�HIIHFWV�RQ�WKH�WHVW�RUJDQLVP�IROORZLQJ�D�FKURQLF�H[SRVXUH�

7KH�+D]DUG�3URILOH�FDQ�EH�FRQVWUXFWHG�XVLQJ�HIIHFWLYH�FRQFHQWUDWLRQV�EDVHG�RQ�WR[LFLW\�WHVW
GDWD��PHDVXUHG��RU�HVWLPDWHG�WR[LFLW\�YDOXHV�EDVHG�RQ�6WUXFWXUH�$FWLYLW\�5HODWLRQVKLSV��6$5V����7KH
PHDVXUHG�YDOXHV�DUH�SUHIHUUHG��EXW�LQ�WKH�DEVHQFH�RI�WHVW�GDWD�6$5�HVWLPDWHV��LI�DYDLODEOH�IRU�WKH
FKHPLFDO�FODVV��FDQ�EH�XVHG���7KXV�WKH�+D]DUG�3URILOH�PD\�FRQVLVW�RI�RQO\�PHDVXUHG�GDWD��RQO\
SUHGLFWHG�YDOXHV��RU�D�FRPELQDWLRQ�RI�ERWK���$OVR��WKH�DPRXQW�RI�GDWD�LQ�WKH�KD]DUG�SURILOH�PD\
UDQJH�IURP�D�PLQLPXP�RI�RQH�DFXWH�RU�FKURQLF�YDOXH�WR�WKH�IXOO�FRPSOLPHQW�RI�WKUHH�DFXWH�YDOXHV
DQG�WKUHH�FKURQLF�YDOXHV�

,Q�WKH�DEVHQFH�RI�PHDVXUHG�WR[LFLW\�YDOXHV��HVWLPDWHV�RI�WKHVH�YDOXHV�FDQ�EH�PDGH�XVLQJ
6WUXFWXUH�$FWLYLW\�5HODWLRQVKLSV��6$5V��� �6$5�PHWKRGV�LQFOXGH�4XDQWLWDWLYH�6WUXFWXUH�$FWLYLW\
5HODWLRQVKLSV��46$5V���TXDOLWDWLYH�6$5V�RU�XVH�RI�WKH�EHVW�DQDORJ���7KH�XVH�RI�6$5V�E\�2337�KDV
EHHQ�GHVFULEHG��&OHPHQWV��������&OHPHQWV��HW�DO��������LQ�SUHVV����7KH�XVH�DQG�DSSOLFDWLRQ�RI
46$5V�IRU�WKH�KD]DUG�DVVHVVPHQW�RI�QHZ�FKHPLFDOV�KDV�EHHQ�SUHVHQWHG��&OHPHQWV��HW�DO�������D��
7KH�GHYHORSPHQW��YDOLGDWLRQ�DQG�DSSOLFDWLRQ�RI�6$5V�LQ�2337�KDYH�EHHQ�SUHVHQWHG�E\�2337�VWDII
�=HHPDQ��HW�DO�������E��%RHWKOLQJ��������&OHPHQWV��HW�DO�������E��1DEKRO]��HW�DO�������E��1HZVRPH�
HW�DO��������DQG�/LSQLFN��������
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7KH�SUHGLFWLYH�HTXDWLRQV��46$5V��DUH�XVHG�LQ�OLHX�RI�WHVW�GDWD�WR�HVWLPDWH�D�WR[LFLW\�YDOXH
IRU�DTXDWLF�RUJDQLVPV�ZLWKLQ�D�VSHFLILF�FKHPLFDO�FODVV���$OWKRXJK�WKH�HTXDWLRQV�DUH�GHULYHG�IURP
FRUUHODWLRQ� DQG� OLQHDU� UHJUHVVLRQ� DQDO\VLV� EDVHG� RQ� PHDVXUHG� GDWD�� WKH� FRQILGHQFH� LQWHUYDO
DVVRFLDWHG� ZLWK� WKH� HTXDWLRQ� DUH� QRW� XVHG� WR� SURYLGH� D� UDQJH� RI� WR[LFLW\� YDOXHV�� � (YHQ� ZLWK
PHDVXUHG�WHVW�GDWD��WKH�XVH�RI�WKH�FRQILGHQFH�OLPLWV�WR�GHWHUPLQH�WKH�UDQJH�RI�YDOXHV�LV�QRW�XVHG�

A.2  DETERMINATION OF CONCERN CONCENTRATION

8SRQ�FRPSOHWLRQ�RI�D�KD]DUG�SURILOH��D�FRQFHUQ�FRQFHQWUDWLRQ��&&��LV�GHWHUPLQHG���$�FRQFHUQ
FRQFHQWUDWLRQ�LV�WKDW�FRQFHQWUDWLRQ�RI�D�FKHPLFDO�LQ�WKH�DTXDWLF�HQYLURQPHQW�ZKLFK��LI�H[FHHGHG�
PD\�FDXVH�D�VLJQLILFDQW�ULVN���&RQYHUVHO\��LI�WKH�&&�LV�QRW�H[FHHGHG��WKH�DVVXPSWLRQ�LV�PDGH�WKDW
SUREDELOLW\�RI�D�VLJQLILFDQW�ULVN�RFFXUULQJ�LV�ORZ�DQG�QR�UHJXODWRU\�DFWLRQ�LV�UHTXLUHG���7KH�&&�IRU
HDFK�FKHPLFDO�LV�GHWHUPLQHG�E\�DSSO\LQJ�$VVHVVPHQW�)DFWRUV��$V)���86(3$�������WR�WKH�HIIHFW
FRQFHQWUDWLRQV�LQ�WKH�KD]DUG�SURILOH��

$VVHVVPHQW�)DFWRUV�LQFRUSRUDWH�WKH�FRQFHSW�RI�WKH�XQFHUWDLQW\�DVVRFLDWHG�ZLWK�����WR[LFLW\
GDWD�� ODERUDWRU\� WHVWV� YHUVXV� ILHOG� WHVW� DQG�PHDVXUHG� YHUVXV� HVWLPDWHG� GDWD� DQG� ���� VSHFLHV
VHQVLWLYLW\���)RU�H[DPSOH��LI�RQO\�D�VLQJOH�/& �YDOXH�IRU�D�VLQJOH�VSHFLHV��LV�DYDLODEOH��WKHUH�VHYHUDO��

XQFHUWDLQWLHV�WR�FRQVLGHU��)LUVW��KRZ�JRRG�LV�WKH�YDOXH�LWVHOI"��,I�WKH�WHVW�ZHUH�WR�EH�GRQH�DJDLQ�E\
WKH�VDPH�ODERUDWRU\�RU�D�GLIIHUHQW�ODERUDWRU\��ZRXOG�WKH�YDOXH�GLIIHU"��6HFRQG��WKHUH�DUH�GLIIHUHQFHV
LQ�VHQVLWLW\��WR[LFLW\��DPRQJ�DQG�EHWZHHQ�VSHFLHV�WKDW�KDYH�WR�EH�FRQVLGHUHG���,V�WKH�VSHFLHV�WHVWHG
WKH�PRVW�RU�WKH�OHDVW�VHQVLWLYH"��,Q�JHQHUDO��LI�RQO\�D�VLQJOH�WR[LFLW\�YDOXH�LV�DYDLODEOH��WKHUH�LV�D
ODUJH�XQFHUWDLQW\�DERXW�WKH�DSSOLFDELOLW\�RI�WKLV�YDOXH�WR�RWKHU�RUJDQLVPV�LQ�WKH�HQYLURQPHQW�DQG
ODUJH�DVVHVVPHQW�IDFWRU��L�H���������LV�DSSOLHG�WR�FRYHU�WKH�EUHDGWK�RI�VHQVLWLYLW\�NQRZQ�WR�H[LVW
DPRQJ�DQG�EHWZHHQ�RUJDQLVPV� LQ� WKH� HQYLURQPHQW��&RQYHUVHO\�� WKH�PRUH� LQIRUPDWLRQ� WKDW� LV
DYDLODEOH�UHVXOWV�LQ�PRUH�FHUWDLQW\�FRQFHUQLQJ�WKH�WR[LFLW\�YDOXHV�DQG�UHTXLUHV�WKH�XVH�RI�D�VPDOOHU
DVVHVVPHQW�IDFWRU���)RU�H[DPSOH��LI�WR[LFLW\�YDOXHV�DUH�GHULYHG�IURP�ILHOG�WHVWV��WKHQ�DQ�DVVHVVPHQW
IDFWRU�RQ���LV�XVHG�

)RXU�$V)V�DUH�XVHG�E\�2337�WR�VHW�D�&&�IRU�FKURQLF�ULVN��������������DQG��������7KH�$V)
XVHG�LV�GHSHQGHQW�RQ�WKH�DPRXQW�DQG�W\SH�RI�WR[LFLW\�GDWD�FRQWDLQHG�LQ�WKH�KD]DUG�SURILOH�DQG
UHIOHFWV�WKH�DPRXQW�RI�XQFHUWDLQW\�DERXW�WKH�SRWHQWLDO�HIIHFWV�DVVRFLDWHG�ZLWK�D�WR[LFLW\�YDOXH���,Q
JHQHUDO��WKH�PRUH�FRPSOHWH�WKH�KD]DUG�SURILOH�DQG�WKH�JUHDWHU�WKH�TXDOLW\�RI�WKH�WR[LFLW\�GDWD��D
VPDOOHU� IDFWRU� LV� XVHG�� � 7KH� IROORZLQJ� GLVFXVVLRQ� GHVFULEHV� WKH� XVH� DQG� DSSOLFDWLRQ� RI� WKH
DVVHVVPHQW�IDFWRUV�

�� ,I� WKH�KD]DUG�SURILOH�RQO\�FRQWDLQV�RQH�RU�WZR�DFXWH�WR[LFLW\�YDOXHV��WKH�FRQFHUQ
FRQFHQWUDWLRQ�LV�VHW�DW��������RI�WKH�DFXWH�YDOXH�

�� ,I� WKH� KD]DUG� SURILOH� FRQWDLQV� WKUHH� DFXWH� YDOXHV� �EDVH� VHW��� WKH� FRQFHUQ
FRQFHQWUDWLRQ�LV�VHW�DW�������RI�WKH�ORZHVW�DFXWH�YDOXH�

�� ,I�WKH�KD]DUG�SURILOH�FRQWDLQV�RQH�FKURQLF�YDOXH��WKH�FRQFHUQ�FRQFHQWUDWLRQ�LV�VHW�DW
�����RI�WKH�FKURQLF�YDOXH�LI�WKH�YDOXH�LV�IRU�WKH�PRVW�VHQVLWLYH�VSHFLHV��2WKHUZLVH�
LW�LV�������RI�WKH�DFXWH�YDOXH�IRU�WKH�PRVW�VHQVLWLYH�VSHFLHV�

�� ,I�WKH�KD]DUG�SURILOH�FRQWDLQV�WKUHH�FKURQLF�YDOXHV��WKH�FRQFHUQ�FRQFHQWUDWLRQ�LV�VHW
DW������RI�WKH�ORZHVW�FKURQLF�YDOXH�

�� ,I�WKH�KD]DUG�SURILOH�FRQWDLQV�D�PHDVXUHG�FKURQLF�YDOXH�IURP�D�ILHOG�VWXG\��WKHQ�DQ
DVVHVVPHQW�IDFWRU�RI���LV�XVHG���
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A.3  HAZARD RANKING

&KHPLFDOV� FDQ� EH� DOVR� EH� UDQNHG� DFFRUGLQJ� WR� KD]DUG� FRQFHUQ� OHYHOV� IRU� WKH� DTXDWLF
HQYLURQPHQW���7KLV�UDQNLQJ�FDQ�EH�EDVHG�XSRQ�WKH�DFXWH�WR[LFLW\�YDOXHV�H[SUHVVHG�LQ�PLOOLJUDPV
SHU�OLWHU��PJ�/����7KH�JHQHUDOO\�DFFHSWHG�VFRULQJ�LV�DV�IROORZV��:DJQHU��HW�DO��������

+LJK�&RQFHUQ��+� ����
0RGHUDWH�&RQFHUQ��0� !���DQG�������
/RZ�&RQFHUQ��/� !�����

��
7KLV�UDQNLQJ�FDQ�DOVR�EH�H[SUHVVHG�LQ�WHUPV�RI�FKURQLF�YDOXHV�DV�IROORZV�

+LJK�&RQFHUQ��+� ������
0RGHUDWH�&RQFHUQ��0� !�����DQG��������
/RZ�&RQFHUQ��/� �������

&KURQLF�WR[LFLW\�UDQNLQJ�WDNHV�SUHFHGHQW�RYHU�WKH�DFXWH�UDQNLQJ�

References

%RHWKOLQJ��5�6��������6WUXFWXUH�$FWLYLW\�5HODWLRQVKLSV�IRU�(YDOXDWLRQ�RI�%LRGHJUDGDELOLW\�LQ�WKH
(3$
V�2IILFH�RI�3ROOXWLRQ�3UHYHQWLRQ�DQG�7R[LFV��(QYLURQPHQWDO�7R[LFRORJ\�DQG�5LVN�$VVHVVPHQW�
�QG�9ROXPH��$670�673�������-�:��*RUVXFK��)��-DPHV�'Z\HU��&KULVWRSKHU�*�� ,QJHUVROO�� DQG
7KRPDV�:��/D�3RLQW��(GV���$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��3KLODGHOSKLD��������SS�
��������

&OHPHQWV��5�*���(G����������(VWLPDWLQJ�7R[LFLW\�RI�,QGXVWULDO�&KHPLFDOV�WR�$TXDWLF�2UJDQLVPV
8VLQJ�6WUXFWXUH�$FWLYLW\�5HODWLRQVKLSV���(3$�����5���������(QYLURQPHQWDO�(IIHFWV�%UDQFK��+HDOWK
DQG� (QYLURQPHQWDO� 5HYLHZ� 'LYLVLRQ� �������� 2IILFH� RI� 3ROOXWLRQ� 3UHYHQWLRQ� DQG� 7R[LFV�� 8�6�
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��:DVKLQJWRQ��'&���3%�����������1DWLRQDO�7HFKQLFDO�,QIRUPDWLRQ
6HUYLFHV��17,6���8�6��'HSDUWPHQW�RI�&RPPHUFH��6SULQJILHOG��9D��������

&OHPHQWV��5�*���(G����������(VWLPDWLQJ�7R[LFLW\�RI�,QGXVWULDO�&KHPLFDOV�WR�$TXDWLF�2UJDQLVPV
8VLQJ�6WUXFWXUH�$FWLYLW\�5HODWLRQVKLSV���(3$���������������(QYLURQPHQWDO�(IIHFWV�%UDQFK��+HDOWK
DQG� (QYLURQPHQWDO� 5HYLHZ� 'LYLVLRQ� �������� 2IILFH� RI� 7R[LF� 6XEVWDQFHV�� 8�6�� (QYLURQPHQWDO
3URWHFWLRQ�$JHQF\��:DVKLQJWRQ��'&���3%�����������1DWLRQDO�7HFKQLFDO�,QIRUPDWLRQ�6HUYLFHV��17,6��
8�6��'HSDUWPHQW�RI�&RPPHUFH��6SULQJILHOG��9D���������,Q�3UHVV�

&OHPHQWV��5�*���-�9��1DEKRO]��'�:��-RKQVRQ�DQG�0��=HHPDQ������D���7KH�8VH�DQG�$SSOLFDWLRQ�RI
46$5
V��LQ�WKH�2IILFH�RI�7R[LF�6XEVWDQFHV�IRU�(FRORJLFDO�+D]DUG�$VVHVVPHQW�RI�1HZ�&KHPLFDOV��
(QYLURQPHQWDO� 7R[LFRORJ\� DQG�5LVN�$VVHVVPHQW��$670�673�������:D\QH�*�� /DQGLV�� -DQH�6�
+XJKHV��DQG�0LFKDHO�$��/HZLV��(GV���$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��3KLODGHOSKLD�
������SS��������

&OHPHQWV��5�*���-�9��1DEKRO]��'�(��-RKQVRQ��DQG�0�*��=HHPDQ������E���7KH�8VH�RI�4XDQWLWDWLYH
6WUXFWXUH�$FWLYLW\� 5HODWLRQVKLSV� �46$5V�� DV� 6FUHHQLQJ� 7RROV� LQ� (QYLURQPHQWDO� $VVHVVPHQW��
(QYLURQPHQWDO�7R[LFRORJ\�DQG�5LVN�$VVHVVPHQW���QG�9ROXPH��$670�673�������-�:��*RUVXFK��)�
-DPHV�'Z\HU��&KULVWRSKHU�*�� ,QJHUVROO�� DQG�7KRPDV�:��/D�3RLQW��(GV���$PHULFDQ�6RFLHW\� IRU
7HVWLQJ�DQG�0DWHULDOV��3KLODGHOSKLD��������SS����������

/LSQLFN��5�/���%DVHOLQH�7R[LFLW\�46$5�0RGHOV��$�0HDQV�WR�$VVHVV�0HFKDQLVP�RI�7R[LFLW\�IRU�$TXDWLF
2UJDQLVPV�DQG�0DPPDOV���(QYLURQPHQWDO�7R[LFRORJ\�DQG�5LVN�$VVHVVPHQW���QG�9ROXPH��$670
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673�������-�:��*RUVXFK��)��-DPHV�'Z\HU��&KULVWRSKHU�*��,QJHUVROO��DQG�7KRPDV�:��/D�3RLQW��(GV��
$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��3KLODGHOSKLD��������SS����������

1DEKRO]��-�9����������(QYLURQPHQWDO�+D]DUG�DQG�5LVN�$VVHVVPHQW�8QGHU�WKH�8QLWHG�6WDWHV�7R[LF
6XEVWDQFHV�&RQWURO�$FW���7KH�6FLHQFH�RI�WKH�7RWDO�(QYLURQPHQW��9RO�����������SS����������

1DEKRO]�� -�9��� 0LOOHU�� 3��� DQG� =HHPDQ�� 0��� ����D� �(QYLURQPHQWDO� 5LVN� $VVHVVPHQW� RI� 1HZ
&KHPLFDOV�8QGHU�WKH�7R[LF�6XEVWDQFHV�&RQWURO�$FW��76&$��6HFWLRQ�)LYH���(QYLURQPHQWDO�7R[LFRORJ\
DQG�5LVN�$VVHVVPHQW��$670�673�������:D\QH�*��/DQGLV��-DQH�6��+XJKHV��DQG�0LFKDHO�$��/HZLV�
(GV���$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��3KLODGHOSKLD��������SS��������

1DEKRO]��-�9���&OHPHQWV��5�*���=HHPDQ��0�*���2VERUQ��.�&��DQG�5��:HGJH������E��9DOLGDWLRQ�RI
6WUXFWXUH�$FWLYLW\�5HODWLRQVKLSV�8VHG�E\�WKH�86(3$
V�2IILFH�RI�3ROOXWLRQ�3UHYHQWLRQ�DQG�7R[LFV�IRU
WKH�(QYLURQPHQWDO�+D]DUG�$VVHVVPHQW�RI�,QGXVWULDO�&KHPLFDOV���(QYLURQPHQWDO�7R[LFRORJ\�DQG
5LVN�$VVHVVPHQW���QG�9ROXPH��$670�673�������-�:��*RUVXFK��)��-DPHV�'Z\HU��&KULVWRSKHU�*�
,QJHUVROO��DQG�7KRPDV�:��/D�3RLQW��(GV���$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��3KLODGHOSKLD�
������SS����������

1HZVRPH��/�'���-RKQVRQ��'�(��DQG�-�9��1DEKRO]���4XDQWLWDWLYH�6WUXFWXUH�$FWLYLW\�3UHGLFWLRQV�IRU
$PLQH� 7R[LFLW\� $OJDH� DQG� 'DSKQLGV��� � (QYLURQPHQWDO� 7R[LFRORJ\� DQG� 5LVN� $VVHVVPHQW�� �QG
9ROXPH��$670�673�������-�:��*RUVXFK��)��-DPHV�'Z\HU��&KULVWRSKHU�*��,QJHUVROO��DQG�7KRPDV
:��/D�3RLQW��(GV���$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��3KLODGHOSKLD��������SS����������

8�6�� (QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\� �86(3$��� ������ �(VWLPDWLQJ� &RQFHUQ� /HYHOV� IRU
&RQFHQWUDWLRQV�RI�&KHPLFDO�6XEVWDQFHV� LQ�WKH�(QYLURQPHQW��� �(QYLURQPHQWDO�(IIHFWV�%UDQFK�
+HDOWK�DQG�(QYLURQPHQWDO�5HYLHZ�'LYLVLRQ��������2IILFH�RI�3ROOXWLRQ�3UHYHQWLRQ�DQG�7R[LFV��8��6�
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��:DVKLQJWRQ��'&�

:DJQHU��3�0���1DEKRO]��-�9���.HQW��5�-�����������7KH�1HZ�&KHPLFDOV�3URFHVV�DW�WKH�(QYLURQPHQWDO
3URWHFWLRQ� $JHQF\� �(3$��� � 6WUXFWXUH�$FWLYLW\� 5HODWLRQVKLSV� IRU� +D]DUG� ,GHQWLILFDWLRQ� DQG� 5LVN
$VVHVVPHQW����7R[LFRORJ\�/HWWHUV����������

=HHPDQ��0�*��DQG�-DPHV�*LOIRUG������D���(FRORJLFDO�+D]DUG�(YDOXDWLRQ�DQG�5LVN�$VVHVVPHQW
8QGHU�(3$
V�7R[LF�6XEVWDQFHV�&RQWURO�$FW��76&$���$Q�,QWURGXFWLRQ����(QYLURQPHQWDO�7R[LFRORJ\
DQG�5LVN�$VVHVVPHQW��$670�673�������:D\QH�*��/DQGLV��-DQH�6��+XJKHV��DQG�0LFKDHO�$��/HZLV�
(GV���$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��3KLODGHOSKLD��������SS������

=HHPDQ��0�*��1DEKRO]��-�9���DQG�5�*��&OHPHQWV������E���7KH�'HYHORSPHQW�RI�6$5�46$5�IRU�8VH
8QGHU�(3$
V�7R[LF�6XEVWDQFHV�&RQWURO�$FW��76&$���$Q�,QWURGXFWLRQ���(QYLURQPHQWDO�7R[LFRORJ\�DQG
5LVN�$VVHVVPHQW���QG�9ROXPH��$670�673�������-�:��*RUVXFK��)��-DPHV�'Z\HU��&KULVWRSKHU�*�
,QJHUVROO��DQG�7KRPDV�:��/D�3RLQW��(GV���$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��3KLODGHOSKLD�
������SS����������
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APPENDIX B
EXPOSURE ASSESSMENT CALCULATIONS

7KLV�DSSHQGL[�SUHVHQWV�WKH�IROORZLQJ�PRGHO�LQSXW�GDWD�XVHG�IRU�GHYHORSLQJ�WKH�H[SRVXUH
LQIRUPDWLRQ�SUHVHQWHG�LQ�&KDSWHU���

%����6DPSOH�)RUPXODWLRQ�&DOFXODWLRQV�IRU�0RGHOLQJ�IRU���&KHPLFDOV
%����,6&/7�,QSXW�)LOH�([DPSOH
%����%2;02'�0RGHO�5XQ�)RU�6DPSOH�)RUPXODWLRQV�IRU���&KHPLFDOV

B.1  SAMPLE FORMULATION CALCULATIONS FOR MODELING

B.1.1.  Solvent Naphtha, heavy aromatic:

ISCLT Parameters:
Half-life in air:  2.5 days (from Fate Summary)

x 24 hours/day x 60 minutes/hour x 60 seconds/minute = 216,000 seconds

Release Rate for Single Facility:
0.02429 g/sec ÷ 100 m  = 0.0002429 = 2.4 x 10  g/sec/m2      -4 2 

Model Result: 4.3 µg/m3

Exposure calculations:
mg per year:

4.3 µg/m  x 20 m /day x 250 days/year ÷ 1000 = 21.5 mg/year � 20 mg/year3   3

Lifetime Average Daily Dose (LADD)
4.3 µg/m  x 20 m /day x 0.001 ÷ 70 kg = 1.2 x 10  mg/kg/day � 1 x 10  mg/kg/day3   3          -3     -3

BOXMOD Parameters:
DECAY = 0.693 ÷ 216000 = 3.21 x 10-6

Time Constant= 1 ÷ DECAY = 216000 ÷ 0.693 = 311688

Molecular Weight = 128

Release Rate for Denver: 
0.02429 kg/site/day x 235 sites = 5.7 kg/day
5.7 kg/day ÷ 277130000 m  (277.13 km ) = 2.1 x 10  g/sec/m2  2     -8 2

Model Result:   0.68 µg/m3

Air Potential Dose calculations:
mg per year:

0.68 x 20 m /day x 250 days/year ÷ 1000 µg/mg = 3 mg/year3

Lifetime Average Daily Dose (LADD)
0.68 x 20 m /day x .001 ÷ 70 kg = 1.9 x 10  mg/kg/day � 2 x 10  mg/kg/day3          -4     -4
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B.1.2.  Propylene glycol monobutyl ether

ISCLT Parameters:
Half-life in air: 14 hours

14 hours x 60 minutes/hour x 60 seconds/minute = 50400 seconds

Release Rate for Single Facility:
0.03815 g/sec ÷ 100 m  = 0.0003815 g/sec/m2   2

Model Result:   4.7 µg/m3

Exposure calculations:
mg per year:

4.7 µg/m  x 20 m /day x 250 days/year ÷ 1000 = 23.5 mg/year � 20 mg/year3   3

Lifetime Average Daily Dose (LADD)
4.7 µg/m  x 20 m /day x 0.001 ÷ 70 kg = 1.3 x 10  mg/kg/day � 1 x 10  mg/kg/day3   3          -3     -3

BOXMOD Parameters:
 DECAY = 0.693 ÷ 50400 = 1.38 x 10-5

Time Constant = 1 ÷ DECAY = 50400/0.693 = 72728

Molecular Weight = 132

Release Rate for Denver:
0.03815 kg/site/day x 235 sites = 9.0 kg/day
9.0 kg/day ÷ 277130000 m  (277.13 km ) = 3.2 x 10  g/sec/m2  2     -8 2

Model Result:   1.0 µg/m3

Exposure calculations:
mg per year:

1.0 µg/m  x 20 m /day x 250 days/year ÷ 1000 = 5 mg/year3   3

Lifetime Average Daily Dose (LADD)
1.0 µg/m  x 20 m /day x 0.001 ÷ 70 kg = 2.9 x 10  mg/kg/day � 3 x 10 mg/kg/day3   3          -4     -4
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B.1.3  Fatty Acids, C -C , Methyl Esters16 18

Water Release of 225.3 kg/site/year
Estimate of 94% removal during wastewater treatment

Daily Release:
225.3 kg/site/year ÷ 250 days/year = 0.9 kg/site/day

Daily Release after treatment:
0.9 kg/site/day x (1-0.94) = 0.05 kg/site/day

50th percentile mean flow of 499 million liters per day
0.05 kg/site/day x 1000 ÷ 499 million liters per day = 0.1 µg/L

Human Potential Dose via drinking water in mg/year:
0.1 µg/L x 2 L/day x 250 days/year ÷ 1000 = 5 x 10  mg/year-2

Human Potential Dose via fish ingestion:
Log BCF = 5.65; BCF = 10  = 446,6835.65

0.1 ug/L x 250 days/year x 16.9 g/day x 446,683 ÷ 1,000,000 = 189 mg/year 
� 2 x 10  mg/year2

10th percentile mean flow of 66 million liters per day
0.05 kg/site/day x 1000 ÷ 66 million liters per day = 0.8 µg/L

Human Potential Dose via drinking water in mg/year
0.8 µg/L x 2 L/day x 250 days/year ÷ 1000 = 0.4 mg/year

Human Potential Dose via fish ingestion:
Log BCF = 5.65; BCF = 10  = 446,6835.65

0.8 µg/L x 250 days/year x 16.9 g/day x 446,683 ÷ 1,000,000 = 1510 mg/year 
� 2 x 10  mg/year3

10th percentile low flow of 1 million liters per day
0.05 kg/site/day x 1000 ÷ 1 million liters per day = 50 µg/L

Denver Release Daily Release Amount:
225.3 kg/site/day x 235 sites ÷ 250 days/year = 212 kg/day

Denver Daily Release After Treatment:
212 kg/day x (1-0.94) = 12.71 kg/day

South Platte River Mean flow Stream Concentration:
12.71 kg/day x 1000 ÷ 875 million liters per day = 15 µg/L

Human Potential Drinking Water Ingestion in mg/year:
15 µg/L x 2 L/day x 250 days/year ÷ 1000 = 7.5 mg/year

Human Potential Fish Ingestion in mg/year:
15 µg/L x 16.9 g/day x 446,683 x 250 days/year ÷ 1,000,000 = 2.8 x 10  mg/year4

 � 3 x 10  mg/year4

South Platte River Low flow Stream Concentration:
12.71 kg/day x 1000 ÷ 590 million liters per day = 22 µg/L
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B.1.4  Tetrapotassium pyrophosphate

Water Release of 25.2 kg/site/year

Estimate of 0% removal during wastewater treatment

Daily Release:
25.2 kg/site/year ÷ 250 days/year = 0.1 kg/site/day

Stream Concentrations:
50th percentile mean flow of 499 million liters per day

0.1 kg/site/day x 1000 ÷ 499 million liters per day = 0.2 µg/L

Human Potential Dose via drinking water in mg/year:
0.2 µg/L x 2 L/day x 250 days/year ÷ 1000 = 0.1 mg/year

10th percentile mean flow of 66 million liters per day
0.1 kg/site/day x 1000 ÷ 66 million liters per day = 1.5 µg/L

Human Potential Dose via drinking water in mg/year
1.5 µg/L x 2 L/day x 250 days/year ÷ 1000 = 0.8 mg/year

10th percentile low flow of 1 million liters per day
0.1 kg/site/day x 1000 ÷ 1 million liters per day = 1 x 10  µg/L2

Denver Release Daily Release Amount:
25.2 kg/site/day x 235 sites ÷ 250 days/year = 23.7 kg/day

Denver Daily Release After Treatment:
23.7 kg/day x (1-0.94) = 1.4 kg/day

South Platte River Mean flow Stream Concentration:
1.4 kg/day x 1000 ÷ 875 million liters per day = 1.6 µg/L � 2 µg/L

Human Potential Drinking Water Ingestion in mg/year:
1.6 µg/L x 2 L/day x 250 days/year ÷ 1000 = 0.8 mg/year

Human Potential Fish Ingestion in mg/year:
1.6 µg/L x 16.9 g/day x 446,683 x 250 days/year ÷ 1,000,000 = 3.0 x 10  mg/year3

South Platte River Low flow Stream Concentration:
1.4 kg/day x 1000 ÷ 590 million liters per day = 2.4 µg/L
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B.2  ISCLT INPUT FILE EXAMPLE

SITE 001 - SANBERN - Sample Formulation Single Facility in San Bernardino
 1 2 2 0 0 3 2 3 4 2 0 0-7-8-9 0 0 1 0 1 0 0 1 1 0
   1   0  30  16   0   1   6   5  16   0
 
     33.33     66.67    100.00    133.33    166.67    200.00    233.33    266.67
    300.00    333.33    366.67    400.00    433.33    466.67    500.00    533.33
    566.67    600.00    633.33    666.67    700.00    733.33    766.67    800.00
    833.33    866.67    900.00    933.33    966.67   1000.00
        0.     22.50
(7X,6F7.5)                                                                      
  N 0.001580.000200.000000.000000.000000.00000
NNE 0.000730.000000.000000.000000.000000.00000
 NE 0.000210.000000.000000.000000.000000.00000
ENE 0.000080.000000.000000.000000.000000.00000
  E 0.000180.000000.000000.000000.000000.00000
ESE 0.000150.000000.000000.000000.000000.00000
 SE 0.000210.000000.000000.000000.000000.00000
SSE 0.000290.000000.000000.000000.000000.00000
  S 0.000550.000000.000000.000000.000000.00000
SSW 0.001150.000300.000000.000000.000000.00000
 SW 0.003930.001000.000000.000000.000000.00000
WSW 0.005670.001800.000000.000000.000000.00000
  W 0.014280.004600.000000.000000.000000.00000
WNW 0.010100.003400.000000.000000.000000.00000
 NW 0.005820.001600.000000.000000.000000.00000
NNW 0.002300.000400.000000.000000.000000.00000
  N 0.003510.000400.000100.000000.000000.00000
NNE 0.003190.000300.000000.000000.000000.00000
 NE 0.002430.000100.000000.000000.000000.00000
ENE 0.002590.000200.000000.000000.000000.00000
  E 0.004070.000200.000000.000000.000000.00000
ESE 0.002480.000200.000000.000000.000000.00000
 SE 0.002020.000100.000000.000000.000000.00000
SSE 0.001300.000200.000000.000000.000000.00000
  S 0.002390.000600.000000.000000.000000.00000
SSW 0.003180.000800.000300.000000.000000.00000
 SW  0.007580.003400.001600.000000.000000.00000
WSW 0.009880.005800.003200.000000.000000.00000
  W 0.022150.012400.007300.000000.000000.00000
WNW 0.012960.006100.002400.000000.000000.00000
 NW 0.006630.002500.000600.000000.000000.00000
NNW 0.002220.000600.000100.000000.000000.00000
  N 0.001070.000500.000900.000200.000100.00000
NNE 0.001460.000400.000400.000000.000000.00000
 NE 0.001990.000400.000100.000000.000000.00000
ENE 0.001920.000500.000000.000000.000000.00000
  E 0.003130.000700.000000.000000.000000.00000
ESE 0.001730.000300.000100.000000.000000.00000
 SE 0.001780.000500.000200.000000.000000.00000
SSE 0.001190.000500.000200.000000.000000.00000
  S 0.000970.000500.000400.000000.000000.00000
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SSW 0.001160.000600.000600.000000.000000.00000
 SW 0.002960.002200.002900.000100.000000.00000
WSW 0.004290.003900.008400.000400.000000.00000
  W 0.007670.006400.020900.000900.000000.00000
WNW 0.002830.002300.004000.000300.000000.00000
 NW 0.001280.000700.000900.000000.000000.00000
NNW 0.001100.000800.000500.000000.000000.00000
  N 0.002800.001200.001300.004800.002400.00060
NNE 0.001900.000900.000700.003200.001500.00080
 NE 0.001940.001200.000300.000700.000200.00010
ENE 0.003070.001900.000400.000100.000000.00000
  E 0.009610.003800.001300.000200.000000.00000
ESE 0.007900.002900.001600.000100.000000.00000
 SE 0.006660.002500.001800.000400.000000.00000
SSE 0.003620.001400.000800.000400.000000.00000
  S 0.003350.001500.001000.000200.000000.00000
SSW 0.003580.001300.001000.000300.000000.00000
 SW 0.009760.004200.003600.001300.000000.00000
WSW 0.016040.007400.008000.003900.000100.00000
  W 0.026460.013000.018300.010100.000100.00000
WNW 0.007520.003700.002500.000800.000000.00000
 NW 0.003720.001600.000900.000800.000000.00000
NNW 0.002300.001100.000700.001400.000200.00000
  N 0.003700.001200.001700.000000.000000.00000
NNE 0.009260.002500.001500.000000.000000.00000
 NE 0.028130.009000.000600.000000.000000.00000
ENE 0.036010.010100.000600.000000.000000.00000
  E 0.057860.011300.000500.000000.000000.00000
ESE 0.036440.005100.000000.000000.000000.00000
 SE 0.024540.002800.000000.000000.000000.00000
SSE 0.008130.001500.000000.000000.000000.00000
  S 0.006850.001200.000100.000000.000000.00000
SSW 0.003970.000700.000100.000000.000000.00000
 SW 0.013900.004000.000800.000000.000000.00000
WSW 0.037200.014100.004000.000000.000000.00000
  W 0.062430.023800.009400.000000.000000.00000
WNW 0.008390.002400.000700.000000.000000.00000
 NW 0.002870.000800.000100.000000.000000.00000
NNW 0.002090.000900.000500.000000.000000.00000
    294.10    294.10    294.10    291.00    287.90    287.90
   1728.00
   1152.00
   1152.00
    843.00
    534.00
      0.00
      0.00
      0.00
      0.00
      0.02
      0.00      0.00      0.00      9.800.00000321
       1.5       2.5       4.3       6.8       9.5      12.5
      0.00     22.50     45.00     67.50     90.00    112.50    135.00    157.50
    180.00    202.50    225.00    247.50    270.00    292.50    315.00    337.50
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0.15000001
0.15000001
       0.2
      0.25
0.30000001
01011020      0.00      0.00   3.00         10.00          0      0.0002429
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B.3  BOXMOD MODEL RUN FOR SAMPLE FORMULATION

B.3.1  Solvent Naphtha                                              

          * * * * GAUSSIAN BOX MODEL INPUT * * * *

          Latitude 39.49.30.  Longitude 104.57. 0.
          Area Width (km) = 1.66E+01
          Emission Rate (g/m**2/s) = 2.10E-08
          Time Constant (s) = 3.12E+05
          Precipitation Rate (mm/hr) = 1.22E+00
          Precipitation Frequency = 4.30E-02
          STAR station 0618 - DENVER/STAPLETON CO 
          Molecular Weight = 1.28E+02

          * * * * GAUSSIAN BOX MODEL RESULTS * * *

          Scavenging Coeff (1/s) = 6.01E-05
          Deposition Speed (m/s) = 7.00E-03
          Concentration (ug/m**3) = 6.77E-01

B.3.2  Propylene Glycol                                             

          * * * * GAUSSIAN BOX MODEL INPUT * * * *

          Latitude 39.49.30.  Longitude 104.57. 0.
          Area Width (km) = 1.66E+01
          Emission Rate (g/m**2/s) = 3.20E-08
          Time Constant (s) = 7.27E+04
          Precipitation Rate (mm/hr) = 1.22E+00
          Precipitation Frequency = 4.30E-02
          STAR station 0618 - DENVER/STAPLETON CO 
          Molecular Weight = 1.32E+02

          * * * * GAUSSIAN BOX MODEL RESULTS * * *

          Scavenging Coeff (1/s) = 5.92E-05
          Deposition Speed (m/s) = 7.00E-03
          Concentration (ug/m**3) = 9.99E-01
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APPENDIX C
LITHOGRAPHIC PERFORMANCE DEMONSTRATION METHODOLOGY

7KLV�FKDSWHU�SUHVHQWV�LQIRUPDWLRQ�RQ�WKH�PHWKRGV�WKDW�ZHUH�XVHG�WR�JDWKHU�WKH�SHUIRUPDQFH
GHPRQVWUDWLRQ�GDWD�DW�WKH�SULQW�VKRSV�DQG�LQ�WKH�ODERUDWRU\��DV�SUHVHQWHG�LQ�&KDSWHUV���DQG���
6SHFLILFDOO\��WKLV�DSSHQGL[�LQFOXGHV�

&����&KDUDFWHULVWLFV�WR�EH�5HSRUWHG�2XW�RI�WKH�3HUIRUPDQFH�'HPRQVWUDWLRQ
&����'HPRQVWUDWLRQ�0HWKRGRORJ\
&����%ODQNHW�6ZHOO�7HVW��ODERUDWRU\�WHVW�
&����:DVKDELOLW\�ZLSH�7HVW��ODERUDWRU\�WHVW�

C.1 CHARACTERISTICS TO BE REPORTED OUT OF THE PERFORMANCE DEMONSTRATION

C.1.1 Cost of Each Product as Utilized

3URGXFW�&RVW

,QWHUHVWHG�SURGXFW�VXSSOLHUV�VKRXOG�LQFOXGH�WKH�PDQXIDFWXUHU
V�VXJJHVWHG�UHWDLO�SULFH��WR�WKH
HQG�XVHU��RI�WKHLU�SURGXFWV����SHU���JDOORQ�GUXP��XSRQ�VXEPLVVLRQ�RI�VDPSOHV�IRU�GHPRQVWUDWLRQ
VR�WKDW�WKH�FRVW�SHU�YROXPH�XVHG�LQ�D�FOHDQLQJ�F\FOH�FDQ�EH�GHWHUPLQHG�DQG�UHSRUWHG�

'LVSRVDO�6SRLODJH�&RVWV

6XSSOLHUV�VKRXOG�SURYLGH�VSHFLILF�UHFRPPHQGDWLRQV�IRU�WKH�GLVSRVDO�RU�WUHDWPHQW�RI�ZDVWHV
DVVRFLDWHG� ZLWK� XVLQJ� WKHLU� SURGXFWV�� � %DVHG� XSRQ� WKHVH� UHFRPPHQGDWLRQV� DQG� WKH� ZDVWHV
GHWHUPLQHG�LQ�WKH�ILHOG�WHVWV��GLVSRVDO�RU�WUHDWPHQW�FRVWV�ZLOO�EH�HVWLPDWHG���

/DERU�'RZQ�WLPH�&RVWV

7KLV�LQIRUPDWLRQ�ZLOO�EH�EDVHG�RQ�WKH�WLPH�UHTXLUHG�WR�ZDVK�D�VWDQGDUG�����;�����EODQNHW
�EDVHG�RQ�WZR�PHDVXUHV���EXWWRQ�SXVK�WR�FRPSOHWLRQ�RI�ZDVK�H[FOXGLQJ�WLPH�IRU�RWKHU�DFWLYLWLHV�
VXFK�DV�UHILOOLQJ�SDSHU��DQG��DIWHU�ZDVKLQJ��]HUR�WKH�FRXQWHU�DQG�FRXQW�WKH�QXPEHU�RI�VKHHWV�WR�JHW
EDFN�WR�VDODEOH�SULQWLQJ���D�VWDQGDUG�SUHVV�RSHUDWRU�ZDJH��DQG�VWDQGDUG�SUHVV�WLPH�FRVWV���7KH
FRVWV�RI�WLPH�DQG�SDSHU�ORVVHV�ZKLOH�UHWXUQLQJ�WR�VDODEOH�SULQWLQJ�IROORZLQJ�WKH�ZDVK�VKRXOG�EH
LQFOXGHG�KHUH�DV�ZHOO�DV�DQ\�FRVWV�WKDW�PD\�EH�DVVRFLDWHG�ZLWK�FKDQJHV�LQ�RU�GHVWUXFWLRQ�RI�WKH
EODQNHW�RU�RWKHU�SULQWLQJ�V\VWHP�FRPSRQHQWV���7KH�VWDQGDUG�SUHVV�RSHUDWRU�ZDJH�LQIRUPDWLRQ�ZLOO
EH�REWDLQHG�IURP�WKH�ZDJH�DQG�KRXUO\�VXUYH\�GHYHORSHG�E\�WKH�1DWLRQDO�$VVRFLDWLRQ�RI�3ULQWHUV�DQG
/LWKRJUDSKHUV�

��
6WRUDJH�&RVWV

7KHVH�FRVWV�ZLOO�LQFOXGH�DQ\�VSHFLDO�VWRUDJH�UHTXLUHG�GXH�WR�KD]DUGRXV�FRPSRQHQWV�SUHVHQW
LQ�WKH�EODQNHW�ZDVK�PDWHULDOV�

C.1.2 Product Constraints

7KH�EODQNHW�ZDVK�VXSSOLHU�VKRXOG�SURYLGH�LQIRUPDWLRQ�DERXW�SURGXFW�FRPSDWLELOLW\�ZLWK
VSHFLILF�LQNV��H�J��SHWUROHXP�RU�YHJHWDEOH�RLO�EDVHG��89�ZDWHU�EDVHG���LI�NQRZQ���,I�WKH�VXSSOLHU�GRHV
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QRW�SURYLGH�LQIRUPDWLRQ�UHJDUGLQJ�SURGXFW�LQFRPSDWLELOLWLHV��LW�ZLOO�EH�DVVXPHG�WKDW�WKHUH�DUH
QRQH�

C.1.3 Special Safety Storage Requirements

6XSSOLHUV�VKRXOG�SURYLGH�LQIRUPDWLRQ�DERXW�WKH�IODPPDELOLW\��DV�PHDVXUHG�E\�IODVK�SRLQW�
RI�WKH�SURGXFW���7KLV�ZLOO�EH�FRQILUPHG�E\�WKH�ODERUDWRU\�WHVW�LQ�WKH�SUH�VFUHHQLQJ�SURFHGXUH�

C.1.4 Ease of Use

7KH�SK\VLFDO�HIIRUW�UHTXLUHG�WR�HIIHFWLYHO\�FOHDQ�WKH�EODQNHW�XVLQJ�WKH�WHVW�SURGXFW�ZLOO�EH
HYDOXDWHG�DQG�UHSRUWHG�� �7KLV� LV�D�VXEMHFWLYH� MXGJHPHQW�EDVHG�RQ�WKH�H[SHULHQFH�RI� WKH�SUHVV
RSHUDWRU�

C.1.5 Duration of the Cleaning Cycle

7KH�PHDVXUHG�WLPH�ZLOO�EH�WKH�HQWLUH�FOHDQLQJ�F\FOH�IURP�SUHVV�VKXW�GRZQ�WR�FRPSOHWLRQ�RI
WKH�FOHDQLQJ�SURFHVV��WKLV�H[FOXGHV�DQ\�DFWLYLW\�XQUHODWHG�WR�EODQNHW�FOHDQLQJ����7KLV�LQIRUPDWLRQ
ZKHQ�FRUUHODWHG�ZLWK�ODERU�DQG�SUHVV�WLPH�FRVWV�ZLOO�DWWHPSW�WR�PHDVXUH�WKH�WRWDO�FRVWV�DVVRFLDWHG
ZLWK�WKH�XVH�RI�WKH�SURGXFW�

C.1.6 Effectiveness of the Blanket Wash Solution

7KLV�ZLOO�EH� WKH�VXEMHFWLYH� MXGJHPHQW�RI� WKH�SUHVV�RSHUDWRU�� �7KH�EDVLF�FULWHULD�ZLOO�EH
ZKHWKHU� WKH� EODQNHW� LV� VXIILFLHQWO\� FOHDQ� WR� UHVXPH� SULQWLQJ� EDVHG� RQ� WKH� MXGJHPHQW� RI� WKH
RSHUDWRU���90	3�1DSKWKD�ZLOO�EH�XVHG�DV�WKH�EDVHOLQH�EODQNHW�ZDVK�WR�PHDVXUH�D�WHVW�VROXWLRQ
V
HIILFDF\��DQG�WKH�RSHUDWRU�VKRXOG�DOVR�FRPSDUH�DJDLQVW�ZKDW�LV�QRUPDOO\�XVHG�RQ�WKH�SUHVV�

C.1.7 Printing Equipment and Ink

,QIRUPDWLRQ�ZLOO�LQFOXGH�WKH�PDQXIDFWXUHU��W\SH�DQG�DJH�RI�WKH�SUHVV��WKH�EODQNHW�DQG�WKH
LQN��DQG�WKH�OHQJWK�RI�SUHVV�UXQ�SULRU�WR�EODQNHW�ZDVK����7KLV�LV�EDVLFDOO\�GHVFULSWLYH�LQIRUPDWLRQ
WKDW�PD\�DVVLVW�LQ�GLVFRYHULQJ�DQG�UHSRUWLQJ�LQFRPSDWLELOLWLHV�EHWZHHQ�WKH�EODQNHW�ZDVKHV�DQG
HTXLSPHQW�RU�LQNV���$GGLWLRQDOO\��WKH�W\SH�RI�SULQWLQJ�MRE��W\SH�RI�IRXQWDLQ�VROXWLRQ��SDSHU�VL]H
UHODWLYH�WR�SUHVV�VL]H��SDSHU�W\SH��EULHI�GHVFULSWLRQ�RI�EODQNHW�FRQGLWLRQ��1RWH��WKH�EODQNHW�XVHG
VKRXOG�EH�UXQDEOH�ZLWK�QR�VPDVKHV�RU�UHSDLUV��DORQJ�ZLWK�D�JHQHUDO�GHVFULSWLRQ��OLJKW��PHGLXP��DQG
KHDY\��RI�LQN�FRYHUDJH�ZLOO�DOVR�EH�UHSRUWHG�

C.2  DEMONSTRATION METHODOLOGY

C.2.1  Product Pre-Screening  and Masking

7KH�SURMHFW�ZLOO�GHPRQVWUDWH�DOWHUQDWLYH�EODQNHW�ZDVKHV���3URGXFWV��SURGXFW�LQIRUPDWLRQ
DQG�0DWHULDO�6DIHW\�'DWD�6KHHWV��06'6��ZLOO�EH�VXEPLWWHG�E\�VXSSOLHUV�LQ�SURSHUO\�ODEHOHG�JHQHULF
FRPPHUFLDO� FRQWDLQHUV� WR� DQ� LQGHSHQGHQW� ODERUDWRU\� �H�J��*UDSKLF�$UWV�7HFKQLFDO�)RXQGDWLRQ
�*$7)��RU�XQLYHUVLW\����7KH�LQGHSHQGHQW�ODERUDWRU\�ZLOO�WHVW�WKH�IODVK�SRLQW�DQG�YRODWLOH�RUJDQLF
FKHPLFDO��92&��FRQWHQW�RI�WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV���7KH�YDSRU�SUHVVXUH�RI�WKH�SURGXFW�ZLOO
EH�VXEPLWWHG�E\�WKH�VXSSOLHU��WKH�VXSSOLHU�ZLOO�QRWH�ZKHWKHU�WKH�YDSRU�SUHVVXUH�LV�EDVHG�RQ�D
FDOFXODWLRQ�RU�WHVW�GDWD����7KH�S+�RI�WKH�SURGXFW�ZLOO�EH�SURYLGHG�E\�WKH�VXSSOLHU�DQG�ZLOO�EH�YHULILHG
E\�WKH�ODERUDWRU\���6XSSOLHUV�ZLVKLQJ�WR�SDUWLFLSDWH�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�ZLOO�KDYH�WR
PDNH�GLUHFW�DUUDQJHPHQWV�ZLWK�WKH�LQGHSHQGHQW�ODERUDWRU\�
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      A contract is currently being prepared by EPA to staff this function.  This observer will not provide technical assistance to thea

printers.  The observer will serve to document the demonstration and record the operators observations.  The observer will ensure
the operator performs the demonstration according to the final approved methodology.  The observer will additionally serve as the
press operators conduit to the technical assistance personnel.  This conduit is necessary so as to clearly document the direction given
and the actions taken.
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7KH�ODERUDWRU\�ZLOO�PDVN�DOO�SURGXFWV�E\�UHPRYLQJ�WKH�WUDGH�QDPHV�DQG�PDQXIDFWXUHU�IURP
WKH�FRQWDLQHUV�DQG�DVVLJQ�HDFK�VDPSOH�D�UDQGRP�,'�QXPEHU���6XSSOLHUV�ZLOO�SURYLGH�D�PDVNHG
06'6�LQ�DGGLWLRQ�WR�WKH�VWDQGDUG�06'6�VHQW�IRU�VKLSSLQJ���7KH\�ZLOO�DOVR�JLYH�GLUHFWLRQV�IRU�XVH
RI�WKH�SURGXFW�ZLWKRXW�DQ\�LGHQWLI\LQJ�QDPHV��ODEHOV�RU�FKDUDFWHULVWLFV�

7KH�ODERUDWRU\�ZLOO�SHUIRUP�D�VWDQGDUG�WHVW�IRU�EODQNHW�VZHOOLQJ�SRWHQWLDO�RI�HDFK�SURGXFW�
7KH\�ZLOO�DOVR�SHUIRUP�D�ZDVKDELOLW\�ZLSH�WHVW�IRU�FOHDQLQJ�HIIHFWLYHQHVV�RQ�DOO�RI�WKH�SURGXFWV
VXEPLWWHG�� �7KH�EODQNHW�VZHOO� WHVW�DQG� WKH�ZDVKDELOLW\�ZLSH� WHVW�SURSRVHG�PHWKRGRORJLHV�DUH
DWWDFKHG���7KH�GLUHFWLRQV�IRU�HDFK�VSHFLILF�SURGXFW�ZLOO�EH�XVHG�DV�PXFK�DV�SRVVLEOH��LQFOXGLQJ�WKH
PDQXIDFWXUHU
V�GLUHFWLRQV�IRU�GLOXWLRQ�RU�PL[LQJ���$Q\�GHYLDWLRQ�IURP�WKH�PDQXIDFWXUHUV�GLUHFWLRQV
ZLOO�EH�QRWHG�DORQJ�ZLWK�WKH�UHDVRQV�IRU�WKH�GHYLDWLRQ���2QO\�SURGXFWV�WKDW�SDVV�WKLV�IXQFWLRQDO
GHPRQVWUDWLRQ�VWDJH�ZLOO�EH�XVHG�LQ�WKH�ILHOG�GHPRQVWUDWLRQ�SRUWLRQ�RI�WKH�SURMHFW��

%DVHG�RQ�WKH�UHVXOWV�RI�WKH�SURGXFW�SUH�VFUHHQLQJ��SURGXFWV�ZLOO�EH�JURXSHG�LQWR�FDWHJRULHV
EDVHG�RQ�WKHLU�IRUPXODWLRQ�DQG�RU�FKHPLFDO�SDUDPHWHUV���7KHVH�FDWHJRULHV�VKRXOG�EH�FRQVLVWHQW
ZLWK� WKH� FDWHJRULHV� XVHG� LQ� WKH� (3$� ULVN� DVVHVVPHQW�� � 2QH� RU� PRUH� SURGXFWV� VXFFHVVIXOO\
FRPSOHWLQJ�WKH�VFUHHQLQJ�ZLOO�EH�FKRVHQ�WR��UHSUHVHQW��HDFK�RI�WKH�FDWHJRULHV��WKHVH�UHSUHVHQWDWLYHV
�RQH�RU�WZR�SHU�FDWHJRU\��ZLOO�EH�IURP�WKH�DYHUDJH�RI�WKH�FODVV���7KH�VHOHFWLRQ�RI�PDVNHG�SURGXFWV
ZLOO�EH�VHQW�WR�YROXQWHHU�SULQWHUV�IRU�ILHOG�GHPRQVWUDWLRQ���7KH�VHOHFWLRQ�RI�SULQWHUV�ZLOO�WDNH�LQWR
DFFRXQW�WKH�W\SH�RI�LQNV�EHLQJ�XVHG�DV�ZHOO�DV�WKH�VL]HV�DQG�W\SHV�RI�EODQNHWV���7KH�YDULHW\�RI�LQNV
DQG�EODQNHWV�XVHG�IRU�WKH�GHPRQVWUDWLRQ��ZLOO�GHSHQG�RQ�WKH�QXPEHU�RI�GHPRQVWUDWLRQ�VLWHV���(DFK
SULQWHU�ZLOO�WHVW�D�OLPLWHG�QXPEHU�RI�SURGXFWV���7KLV�QXPEHU�ZLOO�EH�GHWHUPLQHG�ZKHQ�WKH�QXPEHU
RI�YROXQWHHU�SULQWHUV� LV�HVWDEOLVKHG�� �$OWKRXJK�FRQWLQJHQW�XSRQ�WKH�QXPEHU�RI�FDWHJRULHV�� WKH
QXPEHU�RI�YROXQWHHU�SULQWHUV��DQG�DYDLODEOH�UHVRXUFHV��HDFK�UHSUHVHQWDWLYH�EODQNHW�ZDVK�ZLOO�EH
ILHOG�GHPRQVWUDWHG�E\�DW�OHDVW�WZR��

C.2.2  Documentation of Existing Conditions at Volunteer Facility

2QFH�WKH�SURGXFWV�KDYH�EHHQ�VKLSSHG�WR�WKH�YROXQWHHU�SULQWLQJ�IDFLOLWLHV��DQ�REVHUYHU �ZLOOD

UHFRUG� WKH� W\SH�� FRORU�� DQG�PDQXIDFWXUHU� RI� WKH� LQN� FXUUHQWO\� EHLQJ�XVHG� RQ� WKH� SUHVV�� � 7KH
REVHUYHU�ZLOO�DOVR�GRFXPHQW�WKH�W\SH��PRGHO��DQG�FRQGLWLRQ�RI�WKH�SUHVV�DQG�EODQNHW�EHLQJ�XVHG
IRU�WKH�GHPRQVWUDWLRQ�DQG�WKH�W\SH�RI�SDSHU�EHLQJ�UXQ�RQ�WKH�SUHVV���7KH�REVHUYHU�ZLOO�DOVR�EULHIO\
GHVFULEH�WKH�H[SHULHQFH�RI�WKH�SUHVV�RSHUDWRUV�SDUWLFLSDWLQJ�LQ�WKH�WHVW�DQG�ZLOO�GRFXPHQW�DQ\�SDVW
H[SHULHQFHV�WKDW�WKH�SULQWHU�KDV�KDG�ZLWK�WKH�GHPRQVWUDWLRQ�RI�EODQNHW�ZDVKHV��WKH�REVHUYHU�ZLOO
QRWH� DQ\� SRWHQWLDO� ELDVHV�� � 7KH� FXUUHQW� ZDVWH� DQG�ZLSH� GLVSRVDO� SUDFWLFHV� DQG� FRVWV� ZLOO� EH
GRFXPHQWHG�E\�WKH�REVHUYHU�� �127(�� �3UHVHQFH�RI�REVHUYHU�VKRXOG�EH�FOHDUHG�ZLWK� LQVXUDQFH
FDUULHU�LI�QHFHVVDU\��DQG�WKH�SXUSRVH�RI�WKH�REVHUYHU�VKRXOG�EH�FDUHIXOO\�H[SODLQHG�WR�WKH�SHUVRQQHO
LQ�WKH�SUHVVURRP�

7KH�REVHUYHU�ZLOO�UHFRUG�WKH�SURGXFW�QDPH�DQG�FOHDQLQJ�SURFHGXUH�IRU�WKH�EODQNHW�ZDVK
FXUUHQWO\�XVHG�E\�WKH�FRPSDQ\���7KH�REVHUYHU�ZLOO�UHFRUG�WKH�FRVW�RI�WKH�FXUUHQW�EODQNHW�ZDVK
VROXWLRQ���7KH�REVHUYHU�ZLOO�DOVR�UHFRUG�KRZ�WKH�SURGXFW�LV�EHLQJ�VWRUHG��LQ�EXON�DQG�DW�WKH�SUHVV�
DQG�GLVSRVHG�RI�DV�ZDVWH���

7KH�REVHUYHU�ZLOO�GRFXPHQW�WKH�FXUUHQW�SUDFWLFHV�E\�REVHUYLQJ�WKH�FOHDQ�XS�RI�D�EODQNHW�
XWLOL]LQJ� WKH�FRPSDQ\
V�FXUUHQW�SURGXFW�� �7KLV�ZLOO� LQFOXGH�DQ\�SUH�DSSOLFDWLRQ�GLOXWLRQ�RI� WKH
SURGXFW���7KH�REVHUYHU�ZLOO�PHDVXUH�WKH�TXDQWLW\�XVHG�IRU�WKH�FOHDQLQJ�ZLWK�WKH�FRPSDQ\
V�FXUUHQW
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EODQNHW�ZDVK�VROXWLRQ�DQG�UHFRUG�WKH�WLPH�UHTXLUHG�IRU�WKH�FOHDQXS���7KH�SUHVVPDQ�ZLOO�XVH�D�FOHDQ
UDJ�WR�FOHDQ�WKH�EODQNHW��DQG�WKH�REVHUYHU�ZLOO�UHFRUG�WKH�VL]H�DQG�ZHLJKW�RI�WKH�UDJV�XVHG�IRU
FOHDQLQJ�EHIRUH�DQG�DIWHU�WKH�FOHDQLQJ���7KLV�ZLOO�SURYLGH�DQ�HVWLPDWH�RI�WKH�UHWHQWLRQ�IDFWRU�RI�WKH
SURGXFW��

7KH�REVHUYHU�ZLOO�GHVFULEH�WKH�GHQVLW\�RI�WKH�LPDJH�FXUUHQWO\�EHLQJ�SULQWHG�DQG�ZLOO�UHFRUG
LQIRUPDWLRQ�RQ�WKH�UHODWLYH�IUHTXHQF\�RI�EODQNHW�FOHDQLQJ���7KH�REVHUYHU�ZLOO�GRFXPHQW�WKH�QXPEHU
RI�LPDJHV�UHTXLUHG�WR�REWDLQ�DQ�DFFHSWDEOH�SULQW�

C.2.3  Establishing Evaluation Baseline at Volunteer Facility

7KH� EODQNHW�ZLOO� EH� FOHDQHG� E\� WKH� SUHVV� RSHUDWRU� XVLQJ� WKH� EDVHOLQH� VROXWLRQ� �90	3
1DSKWKD��� � � 7KLV� LQLWLDO� FOHDQLQJ�ZLOO� VHUYH� WR� IDPLOLDUL]H� WKH�SUHVV�RSHUDWRU�ZLWK� WKH�EDVHOLQH
SURGXFW�SHUIRUPDQFH���7KH�SULQWHU�ZLOO�FRPSDUH�WKH�EDVHOLQH�VROXWLRQ�ZLWK�WKH�EODQNHW�ZDVK�WKDW
LV� W\SLFDOO\� XVHG�� � ,W� KDV� EHHQ� VXJJHVWHG� WKDW� WKLV� LQLWLDO� FOHDQLQJ� VKRXOG� QRW� EH� XVHG� IRU
FRPSDUDWLYH�SXUSRVHV��EXW� WKH� LQIRUPDWLRQ�QRWHG�EHORZ� LQ�6HFWLRQ�%����� VKRXOG�EH�QRWHG� IRU
UHIHUHQFH�LQ�DQ\�FDVH���

C.2.4  Demonstration 

7KH�SUHVV�ZLOO�WKHQ�EH�UHVWDUWHG�IRU�SULQWLQJ�DQG�WKHQ�VWRSSHG�IRU�FOHDQLQJ�DFFRUGLQJ�WR�WKH
FRPSDQ\
V�VWDQGDUG�SURFHGXUHV���7KH�REVHUYHU�ZLOO�PHDVXUH�WKH�WLPH�RI�FOHDQLQJ�IURP�EXWWRQ�SXVK
WR�FRPSOHWLRQ�RI�ZDVK�H[FOXGLQJ�WLPH�IRU�RWKHU�DFWLYLWLHV��VXFK�DV�UHILOOLQJ�SDSHU��DQG�ZLOO�DVN�WKH
SUHVV�RSHUDWRU�WR�]HUR�WKH�FRXQWHU�LQ�RUGHU�WR�FRXQW�WKH�QXPEHU�RI�VKHHWV�WR�JHW�EDFN�WR�VDODEOH
SULQWLQJ�� � 7KH�REVHUYHU�ZLOO�GRFXPHQW� WKH�YROXPH�RI�EDVHOLQH�VROXWLRQ�XVHG�DQG�GHVFULEH� WKH
SURFHGXUH�XVHG�WR�HQVXUH�WKH�GLUHFWLRQV�ZHUH�DGKHUHG�WR�E\�WKH�RSHUDWRU���7KLV�SURFHGXUH�ZLOO�EH
IROORZHG�IRU�WKUHH�FRPSOHWH�FOHDQLQJ�F\FOHV�
�

C.2.5  Press Operator Evaluation  

$W�WKH�FRPSOHWLRQ�RI�WKHVH�F\FOHV�WKH�SUHVV�RSHUDWRU�ZLOO�VXEMHFWLYHO\�HYDOXDWH�WKH�FRQGLWLRQ
RI�WKH�EODQNHW��L�H���VFDOLQJ��SLFNLQJ��HWF���$GGLWLRQDOO\��WKH�RSHUDWRU�ZLOO�HYDOXDWH�WKH�HDVH�RI�XVH
DQG�SHUIRUPDQFH�RI�WKH�EDVHOLQH�VROXWLRQ���7KH�REVHUYHU�ZLOO�GHVFULEH�WKH�GHQVLW\�RI�WKH�LPDJH
FXUUHQWO\�EHLQJ�SULQWHG���7KH�REVHUYHU�ZLOO�GRFXPHQW�WKH�QXPEHU�RI�LPDJHV�UHTXLUHG�WR�REWDLQ�DQ
DFFHSWDEOH�SULQW�LPDJH�IRU�HDFK�RI�WKH�FOHDQLQJ�F\FOHV��

C.2.6  Resetting the Blanket

7KH�EODQNHW�ZLOO�EH�FOHDQHG�E\�WKH�SUHVV�RSHUDWRU�XVLQJ�WKH�WHVW�EODQNHW�ZDVK�VROXWLRQ���7KLV
LQLWLDO� FOHDQLQJ� ZLOO� VHUYH� WR� IDPLOLDUL]H� WKH� SUHVV� RSHUDWRU� ZLWK� WKH� SURGXFW� DQG� WR� DYRLG
FRPSOLFDWLRQV�ZLWK�WKH�SUHYLRXVO\�XVHG�VROXWLRQV���7KH�SUHVV�RSHUDWRU�VKRXOG�PHDVXUH�WKH�YROXPH
DIWHU�HDFK�FOHDQLQJ� �WKH�YROXPH�XVHG� LQ� WKH� LQLWLDO� FOHDQLQJ�PD\�QRW�EH�XVHG� IRU�FRPSDUDWLYH
SXUSRVHV����
�

C.2.7  Demonstration

7KH�SUHVV�ZLOO�EH�UHVWDUWHG�IRU�QRUPDO�RSHUDWLRQ�DQG�WKHQ�EH�VWRSSHG�IRU�FOHDQLQJ�DFFRUGLQJ
WR�WKH�FRPSDQ\
V�VWDQGDUG�SUDFWLFH���7KH�REVHUYHU�ZLOO�PHDVXUH�WKH�WLPH�RI�FOHDQLQJ�IURP�EXWWRQ
SXVK�WR�FRPSOHWLRQ�RI�ZDVK�H[FOXGLQJ�WLPH�IRU�RWKHU�DFWLYLWLHV��VXFK�DV�UHILOOLQJ�SDSHU��DQG�ZLOO�DVN
WKH�SUHVV�RSHUDWRU�WR�]HUR�WKH�FRXQWHU�LQ�RUGHU�WR�FRXQW�WKH�QXPEHU�RI�VKHHWV�WR�JHW�EDFN�WR�VDODEOH
SULQWLQJ���7KH�REVHUYHU�ZLOO�GRFXPHQW�WKH�YROXPH�RI�VROXWLRQ�XVHG�DQG�GHVFULEH�WKH�SURFHGXUH�XVHG
WR�HQVXUH�WKH�GLUHFWLRQV�ZHUH�DGKHUHG�WR�E\�WKH�RSHUDWRU���7KLV�SURFHGXUH�ZLOO�EH�IROORZHG�IRU�ILYH
FRPSOHWH�FOHDQLQJ�F\FOHV�
�
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      A contract will be prepared by EPA to staff this function.  The technical assistance provider (i.e., GATF, university, etc.) willb

be available to trouble-shoot during the field demonstration portion of the project.
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C.2.8  Press Operator Evaluation

$W�WKH�FRPSOHWLRQ�RI�WKHVH�F\FOHV�WKH�SUHVV�RSHUDWRU�ZLOO�VXEMHFWLYHO\�HYDOXDWH�WKH�FRQGLWLRQ
RI�WKH�EODQNHW��L�H���VFDOLQJ��SLFNLQJ�HWF���$GGLWLRQDOO\��WKH�SUHVV�RSHUDWRU�ZLOO�GRFXPHQW�WKH�GHQVLW\
RI�WKH�ODVW�SULQWHG�LPDJH���7KH�SUHVV�RSHUDWRU�ZLOO�GRFXPHQW�WKH�QXPEHU�RI�LPDJHV�UHTXLUHG�WR
REWDLQ�DQ�DFFHSWDEOH�SULQW�LPDJH�IRU�HDFK�RI�WKH�FOHDQLQJ�F\FOHV���7KH�SUHVV�RSHUDWRU�ZLOO�FRPSDUH
WKH�UHODWLYH�SHUIRUPDQFH�RI�WKH�WHVW�VROXWLRQ�DV�FRPSDUHG�WR�WKH�EDVHOLQH�VROXWLRQ�

C.2.9  Long Term Test

$IWHU�FRPSOHWLRQ�RI�WKH�DERYH�GHPRQVWUDWLRQ��D�ORQJHU�WHUP�WHVW�ZLOO�EH�SHUIRUPHG�E\�WKH
SULQWHU���7KLV�WHVW�ZLOO�FRQVLVW�RI�FRQWLQXHG�XVH�RI�WKH�VXSSOLHG�SURGXFW�IRU�D�SHULRG�RI�RQH�ZHHN�
7KH�EODQNHW�ZLOO�QRW�EH�FOHDQHG�ZLWK�DQ\�RWKHU�VROXWLRQV�XQWLO�WKH�REVHUYHU�UHWXUQV���7KH�SUHVV
RSHUDWRU�ZLOO� UHFRUG�WKH� WRWDO�QXPEHU�RI�FRSLHV�SULQWHG�� WKH�QXPEHU�DQG�UHODWLYH� IUHTXHQF\�RI
EODQNHW�ZDVKHV�SHUIRUPHG��WKH�YROXPH�RI�SURGXFW�XVHG�IRU�HDFK�EODQNHW�ZDVK��WKH�WRWDO�DPRXQW
RI�SURGXFW�XVHG��DQG�WKH�QXPEHU�RI�LPDJHV�UHTXLUHG�WR�REWDLQ�DQ�DFFHSWDEOH�SULQW�TXDOLW\�IRU�HDFK
FOHDQLQJ�F\FOH�

$W�WKH�FRPSOHWLRQ�RI�WKLV�SKDVH��WKH�REVHUYHU�ZLOO�UHWXUQ�WR�WKH�VKRS�DQG�ZLOO�UHFRUG�WKH
SUHVV�RSHUDWRU
V�GDWD���7KH�REVHUYHU�ZLOO�WKHQ�GRFXPHQW�WKH�SURFHGXUHV�XVHG�LQ�D�ILQDO�FOHDQLQJ�RI
WKH�EODQNHW�E\�WKH�SUHVV�RSHUDWRU���7KLV�ZLOO�LQGLFDWH�ZKHWKHU�WKHUH�KDV�EHHQ�DQ\�GHYLDWLRQ�IURP
WKH�LQLWLDO�FOHDQLQJ�SURFHGXUH�E\�WKH�SUHVV�RSHUDWRU���,I�WKHUH�KDV�EHHQ�D�GHYLDWLRQ�WKH�REVHUYHU
VKDOO�UHFRUG�WKH�UHDVRQV�IRU�WKH�GHYLDWLRQ���

7KH�SUHVV�RSHUDWRU�ZLOO�WKHQ�HYDOXDWH�WKH�FRQGLWLRQ�RI�WKH�EODQNHW�DQG�GHVFULEH�WKH�GHQVLW\
RI�WKH�SURGXFW�FXUUHQWO\�EHLQJ�SULQWHG�

,I�DW�DQ\�WLPH�GXULQJ�WKLV�SKDVH�RI�WKH�GHPRQVWUDWLRQ�WKHUH�LV�SUREOHP�ZLWK�WKH�VROXWLRQ�RU
WKH�SUHVV��WKH�SUHVV�RSHUDWRU�RU�FRPSDQ\�SRLQW�RI�FRQWDFW�ZLOO�GRFXPHQW�WKH�SUREOHP�DV�VSHFLILFDOO\
DV�SRVVLEOH�DQG�FDOO�WKH�WHFKQLFDO�DVVLVWDQFH�SURYLGHU �IRU�JXLGDQFH���$Q\�FRUUHFWLYH�DFWLRQ�ZLOO�EHE

GRFXPHQWHG�E\�ERWK�WKH�WHFKQLFDO�DVVLVWDQFH�SURYLGHU�DQG�WKH�SUHVV�RSHUDWRU���7KH�REVHUYHU�ZLOO
UHFRUG�WKH�DFWLRQV�GRFXPHQWHG�E\�WKH�SUHVV�RSHUDWRU�

C.2.10  Trouble Shooting

,I�SUREOHPV�DULVH�GXULQJ�WKH�ILHOG�GHPRQVWUDWLRQ�RI�WKH�EODQNHW�VROXWLRQV��WKH�IROORZLQJ
SURFHGXUHV�ZLOO�EH�IROORZHG���,I�WKH�REVHUYHU�LV�SUHVHQW��WKH�SUREOHP�ZLOO�EH�GRFXPHQWHG�DQG�WKH
REVHUYHU�ZLOO�FDOO�WKH�WHFKQLFDO�DVVLVWDQFH�SURYLGHU�IRU�JXLGDQFH���,I�WKH�REVHUYHU�LV�QRW�SUHVHQW�WKH
SUHVV�RSHUDWRU�ZLOO�GRFXPHQW�WKH�SUREOHP�DQG�FRQWDFW�WKH�WHFKQLFDO�DVVLVWDQFH�SURYLGHU�

7KH�WHFKQLFDO�DVVLVWDQFH�SURYLGHU�ZLOO�ILUVW�UHYLHZ�WKH�SURFHGXUHV�XVHG�E\�WKH�SUHVV�RSHUDWRU
WR� HQVXUH� WKH\� DUH� LQ� FRPSOLDQFH� ZLWK� WKH� LQVWUXFWLRQV� SURYLGHG� ZLWK� WKH� SURGXFW�� � ,I� WKH
SURFHGXUHV�DUH�FRUUHFW� WKHQ� WKH� WHFKQLFDO�DVVLVWDQFH�SURYLGHU�ZLOO� FRQWDFW�RQH�RI� WKH�SULQWHUV
FXUUHQWO\�XVLQJ�D�SURGXFW�LQ�WKDW�FDWHJRU\�IRU�DVVLVWDQFH���1DPHV�RI�WKHVH�VXSSRUW�SULQWHUV�ZLOO�EH
SURYLGHG�E\�WKH�VXSSOLHUV�RI�WKH�SURGXFWV���7KH�WHFKQLFDO�DVVLVWDQFH�SURYLGHU�ZLOO�UHOD\�DQG�ILOWHU
WKH� UHFRPPHQGDWLRQ� RI� WKH� VXSSRUW� SULQWHU� WR� WKH� SUHVV� RSHUDWRU�� � 7KH� WHFKQLFDO� DVVLVWDQFH
SURYLGHU�ZLOO�HQVXUH�WKH�FRQILGHQWLDOLW\�RI�WKH�SURGXFWV� LV�PDLQWDLQHG�GXULQJ�WKLV�SHULRG�� �7KH
LGHQWLW\�RI�WKH�SURGXFW�LQ�WKH�ILHOG�ZLOO�UHPDLQ�PDVNHG��DQG�WKH�LGHQWLW\�RI�WKH�VSHFLILF�SURGXFW
EHLQJ�XVHG�E\�WKH�VXSSRUW�SULQWHU�SURYLGLQJ�JXLGDQFH�ZLOO�QRW�EH�DVNHG�RU�SURYLGHG�E\�WKH�SULQWHU�
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7KH�REVHUYHU�DQG�RU�WKH�WHFKQLFDO�DVVLVWDQFH�SURYLGHU�ZLOO�GRFXPHQW�DOO�DFWLRQV�UHFRPPHQGHG�DQG
WDNHQ�

,I�WKH�UHFRPPHQGDWLRQV�SURYLGHG�E\�WKH�WHFKQLFDO�DVVLVWDQFH�SURYLGHU�DUH�XQVXFFHVVIXO��WKH
SUHVV� RSHUDWRU� ZLOO� WKHQ� DWWHPSW� WR� VROYH� WKH� SUREOHP�� � 7KH� REVHUYHU� DQG�RU� WKH� WHFKQLFDO
DVVLVWDQFH�SURYLGHU�ZLOO�GRFXPHQW�WKH�DFWLRQV�WDNHQ�E\�WKH�SUHVV�RSHUDWRU�DQG�WKH�VXFFHVV�RU
IDLOXUH�RI�WKH�DFWLRQV�

7KH�DERYH�SURFHGXUHV�ZLOO�EH�UHSHDWHG�IRU�HDFK�SURGXFW�WHVWHG�DW�WKH�SULQWHU�WHVW�VLWH�

C.2.11  Results and Final Report

)LQDO�UHVXOWV�ZLOO�EH�DVVHPEOHG�IURP�WKH�WHVW�VLWHV�DQG�SURYLGHG�WR�D�FRQWUDFWRU�WR�GHYHORS
LQWR�D�ILQDO�UHSRUW���7KH�UHSRUW�ZLOO�EH�GHYHORSHG�VR�WKDW�WKH�EODQNHW�ZDVK�SURGXFWV�VXEPLWWHG�IRU
WHVWLQJ�DUH�JURXSHG�DFFRUGLQJ�WR�WKHLU�IRUPXODWLRQV�FKHPLFDO�SDUDPHWHUV��H�J���92&�FRQWHQW��YDSRU
SUHVVXUH����7KH�UHVXOWV�IURP�VLPLODU�SURGXFWV�LQ�D�JURXSLQJ�ZLOO�EH�UHSRUWHG�LQ�UDQJHV�VR�WKDW�WKH
VFRSH�RI�SHUIRUPDQFH�IURP�HDFK�JURXS�FDQ�EH�UHSRUWHG�LQ�WKH�LQIRUPDWLRQ�SURYLGHG�WR�SULQWHUV���7KH
SDUDPHWHUV�GHOLQHDWLQJ�WKH�JURXSLQJ�ZLOO�EH�FOHDUO\�GHILQHG�VR�WKDW�ERWK�SULQWHU�DQG�VXSSOLHU�FDQ
GHWHUPLQH�WKH�JURXSLQJ�IRU�DQ\�SDUWLFXODU�EODQNHW�ZDVK�RI�LQWHUHVW���6SHFLDO�DWWHQWLRQ�ZLOO�EH�SDLG
WR� WKH� UHSRUW�RXW� RI� LQIRUPDWLRQ� RQ� ZDWHU�PLVFLEOH� SURGXFWV� VR� WKDW� SULQWHUV� UHDOL]H� WKDW� WKH
FDWHJRU\�FKDUDFWHULVWLFV�DUH�EDVHG�RQ�WKH�XVH�RI��SURSHU�DPRXQWV�RI�ZDWHU���>1RWH���1R�UHVXOWV�ZLOO
EH�SURYLGHG�IRU�LQGLYLGXDO�QDPHG�SURGXFWV��EXW�EODQNHW�ZDVKHV�SDUWLFLSDWLQJ�LQ�WKH�VWXG\�ZLOO�EH
OLVWHG� LQ� WKH� UHSRUW�� DORQJ�ZLWK� WKHLU� JURXSLQJ�@� �5HVXOWV� IURP� WKH� ILHOG�GHPRQVWUDWLRQ�ZLOO� EH
HYDOXDWHG� DQG� DVVHPEOHG� VR� WKDW� IRU� DQ\� SDUWLFXODU� JURXS� WKH� �DYHUDJH�� H[SHULHQFH� ZLWK� WKH
SURGXFWV�LQ�WKH�JURXS�LV�SUHVHQWHG��DORQJ�ZLWK�WKH�H[WUHPH�UHDFWLRQV���

7KH�UHSRUW�ZLOO�WKXV�KDYH�WZR�SDUWV���2QH�SDUW�WKDW�SUHVHQWV�WKH�LQGHSHQGHQW�ODERUDWRU\
V
VFUHHQLQJ�DQG�RWKHU�LQIRUPDWLRQ�IRXQGHG�LQ�HVVHQWLDOO\�FRQFUHWH�RU�TXDQWLWDWLYH�GDWD�DQG�D�VHFRQG
SDUW�WKDW�JLYHV�H[SHULHQWLDO�DQHFGRWHV�GHULYHG�IURP�WKH�VXEMHFWLYH�HYDOXDWLRQV�RI�WKH�GHPRQVWUDWLRQ
VLWH�SHUVRQQHO���%RWK�W\SHV�RI�LQIRUPDWLRQ�FDQ�EH�XVHG�WR�GHYHORS�D�VHFRQG�W\SH�RI�LQIRUPDWLRQ
SURGXFW���FDVH�VWXGLHV�RI�LQGLYLGXDO�GHPRQVWUDWLRQ�ORFDWLRQV�WKDW�GLVFXVV�VSHFLILF�DFWLRQV��FKDQJHV
LQ�WHFKQLTXHV��DWWLWXGH�DGMXVWPHQWV�RU�RWKHU�IDFWRUV�WKDW�FRXOG�EH�VLJQLILFDQW�WR�D�SULQWHU�WKDW�LV
FRQWHPSODWLQJ�SURGXFW�VXEVWLWXWLRQ���7KH�SURGXFWV�ZRXOG�FRQWLQXH�WR�EH�PDVNHG�LQ�WKH�FDVH�VWXG\�
,W�PD\�EH�SRVVLEOH�WR�FRPELQH�VHYHUDO�VLWHV�ZLWK�VLPLODU�H[SHULHQFHV�LQWR�D�VLQJOH�UHSRUW�IRFXVVLQJ
RQ�D�VLQJOH�JURXS�RI�SURGXFWV�
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C.3  BLANKET SWELL TEST

7KH� SXUSRVH� RI� WKLV� WHVW� LV� WR� GHWHUPLQH� WKH� HIIHFW� RI� EODQNHW� ZDVKHV� RQ� OLWKRJUDSKLF
EODQNHWV�E\�PHDVXULQJ�DQ\�FKDQJH�LQ�WKLFNQHVV�E\�WKH�XVH�RI�D�PLFURPHWHU�

(TXLSPHQW�

&U\VWDOOL]DWLRQ�'LVK
&DG\�*DXJH��JDXJH������������LQFK�
6ZHOO�7HVW�&ODPS
��[���LQFK�VTXDUHV�FRPSUHVVLEOH�EODQNHWV
90	3�1DSKWKD��9DUQLVK�0DNHUV
�DQG�3DLQWHUV
�1DSKWKD��SHWUROHXP�IUDFWLRQV�PHHWLQJ�$670
VSHFLILFDWLRQV����'LVWLOODWLRQ�UDQJH��DW����PP�+J����DW����(&��JUHDWHU�WKDQ�����DW����(&�
9DULRXV�%ODQNHW�:DVKHV

([SHULPHQWDO�3URFHGXUH�

7KLV� SURFHGXUH� LQYROYHV� PHDVXULQJ� DQG� DGGLQJ� ��� PO� RI� WKH� EODQNHW� ZDVK� WR� D
FU\VWDOOL]DWLRQ�GLVK�XVLQJ�D�JUDGXDWHG�F\OLQGHU���$Q�LQLWLDO�FDOLSHU�PHDVXUHPHQW�LV�WDNHQ�RI�WKH��
[���LQFK�EODQNHW�VDPSOH�DQG�WKHQ�LW�LV�SODFHG�RYHU�WKH�PRXWK�RI�WKH�GLVK���7KH�GLVK�DQG�EODQNHW
DUH�SODFHG�LQWR�WKH�VZHOO�FODPS�ZKHUH�WKH�EODQNHW�LV�WLJKWHQHG�GRZQ�RQWR�WKH�PRXWK�RI�WKH�GLVK
XQWLO�D�OHDN�SURRI�VHDO�LV�IRUPHG���7KH�YDULRXV�ZDVKHV�DUH�NHSW�LQ�FRQWDFW�ZLWK�WKH�EODQNHW�IRU�RQH
KRXU���&DOLSHU�UHDGLQJV�DUH�WDNHQ�DQG�WKH�SHUFHQW�VZHOO�LV�FDOFXODWHG���7KH�EODQNHW�LV�UH�WLJKWHQHG�
H[SRVHG�IRU�DQ�DGGLWLRQDO�ILYH�KRXUV��DQG�WKH�FDOLSHU�LV�PHDVXUHG�DJDLQ���7KLV�VDPH�SURFHGXUH�ZLOO
EH�UHSHDWHG�IRU�HDFK�EODQNHW�ZDVK���7KH�90	3�1DSKWKD�ZLOO�EH�XVHG�DV�D�FRQWURO���

3HUFHQW�6ZHOO� ��������)LQDO�&DOLSHU���,QLWLDO�&DOLSHU����[�����
��������������������������������������������������,QLWLDO�&DOLSHU
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6DPSOH ��&DOLSHU�&KDQJH�$IWHU���+RXU ��&DOLSHU�&KDQJH�$IWHU���+RXUV

����&RQWURO�

������90	3�1DSKWKD�

��

��

��

��

��

��

��

��

���

���

���

���

���

���

7HPSHUDWXUH�BBBBBBBBBBBBBBBBBBBBBBBBBB

5HODWLYH�+XPLGLW\�BBBBBBBBBBBBBBBBBBBBB

%ODQNHW�7\SH�BBBBBBBBBBBBBBBBBBBBBBBBBB
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C.4  WASHABILITY/WIPE TEST

(TXLSPHQW�

,QN���6KHHWIHG�3URFHVV�%ODFN
%ODQNHW���&RPSUHVVLEOH�%ODQNHW�&XW�,QWR�6TXDUHV
4XLFNSHHN�%UD\HU�$SSDUDWXV
*DUGQHU�6FUXEEHU�$SSDUDWXV
*UDGXDWHG�&\OLQGHU
&RQWURO�%ODQNHW�:DVK���90	3�1DSKWKD
3OD\WH[��3DQW\�6KLHOG
6WDWXV�7�5HIOHFWLYH�'HQVLWRPHWHU
6WDQGDUG�����������:DWW�%ORZ�'U\HU
9DULRXV�&DQGLGDWH�%ODQNHW�:DVKHV

([SHULPHQWDO�3URFHGXUH�

7KH�SURFHGXUH�LQYROYHV�DQ�LQLWLDO�HYDOXDWLRQ�E\�XVLQJ�ERWK�D�GU\�DQG�ZHW�LQN�ILOP�GUDZQ
GRZQ�RQ�VHSDUDWH�SLHFHV�RI�EODQNHW�XVLQJ�D�TXLFNSHHN�EUD\HU�DSSDUDWXV���7KH�LQN�VWULSHV�ZLOO
PHDVXUH���LQFKHV�ZLGH�DQG�ILYH�LQFKHV�LQ�OHQJWK���7KH�DPRXQW�RI�LQN�DSSOLHG�ZLOO�EH�GHWHUPLQHG
E\�XVLQJ�RQH�VPDOO�RU�ODUJH�KROH�RQ�WKH�4XLFNSHHN�DSSDUDWXV���7KH�EODQNHW�ZLOO�EH�QHZ�DQG�FOHDQHG
ZLWK�WKH�VWDQGDUG�SULRU�WR�DSSO\LQJ�WKH�LQN�ILOPV���2QH�RI�WKH�LQN�ILOPV�ZLOO�EH�GULHG�ZLWK�D�VWDQGDUG
EORZ�GU\HU�

7KH� SLHFH� RI� EODQNHW� ZLOO� WKHQ� EH� SODFHG� LQWR� WKH� KROGHU� RI� WKH� *DUGHQHU� 6FUXEEHU
$SSDUDWXV���$�PHDVXUHG�YROXPH�RI�VWDQGDUG�DQG�FDQGLGDWH�ZDVKHV�ZLOO�EH�HYDOXDWHG���7KH�QXPEHU
RI�VWURNHV�QHFHVVDU\�WR�FOHDQ�WKH�EODQNHW�ZLWK�WKH�VWDQGDUG�ZLOO�EH�GHWHUPLQHG���2QFH�WKH�DUHD�KDV
EHHQ�FOHDQHG�ZLWK�WKH�VWDQGDUG��WKH�GHQVLWRPHWHU�ZLOO�EH�XVHG�WR�HYDOXDWH�WKH�FOHDQOLQHVV�RI�WKH
EODQNHW�� � (DFK� FDQGLGDWH� ZDVK� ZLOO� EH� SODFHG� RQWR� D� FOHDQ� 3OD\WH[�� 3DQW\� 6KLHOG� DQG� WKH
FOHDQOLQHVV�RI�WKH�EODQNHW�ZLOO�EH�PHDVXUHG�DIWHU�WKH�VDPH�QXPEHU�RI�VWURNHV�IRXQG�QHFHVVDU\�E\
WKH�VWDQGDUG���LI�WKH�EODQNHW�LV�QRW�FOHDQ��WKH�QXPEHU�RI�VWURNHV�QHFHVVDU\�WR�FOHDQ�WKH�EODQNHW�ZLOO
EH�QRWHG���$Q\�UHVLGXH�RU�RWKHU�XQXVXDO�FRQGLWLRQV�ZLOO�EH�LQGLFDWHG�
��

2QH�RI�WKH�ZHW�LQN�ILOPV�ZLOO�EH�GULHG�IRU����PLQXWHV�ZLWK�WKH�EORZ�GU\HU���7KH�VDPH�YROXPH
RI�VWDQGDUG�DQG�EODQNHW�ZDVK�DV�XVHG�IRU�WKH�ZHW�LQN�ZLOO�EH�XVH���7KH�DERYH�SURFHGXUH�ZLOO�EH
UHSHDWHG�

7KH� IROORZLQJ� UHSUHVHQWV� D�PRUH� GHWDLOHG� UHYLHZ� RI� WKH� VWHS�E\� VWHS� SURFHGXUH� IRU� WKH
*DUGQHU�6FUXEEHU�$SSDUDWXV�

����$�SLHFH�RI�EODQNHW�LV�FXW�WR�ILW�LQWR�WKH�KROGHU�RI�WKH�*DUGHQHU�6FUXEEHU�DSSDUDWXV�DQG
WKH�VHFWLRQ�WR�EH�VFUXEEHG�LV�GUDZQ�RQ�WKH�EODQNHW���$�PHDVXUHG�TXDQWLW\�RI�LQN�LV�VSUHDG
HYHQO\�RQWR�WKH�VXUIDFH�RI�WKH�EODQNHW��LQVXULQJ�WKDW�WKH�WKLFNQHVV�RI�WKH�LQN�LV�XQLIRUP�LQ
WKH�DUHD�WR�EH�VFUXEEHG���,QNLQJ�VKRXOG�EH�GRQH�RQ�D�FRXQWHU�RU�RWKHU�OHYHO�VXUIDFH���LQNLQJ
LQ�WKH�KROGHU�ZLOO�UHVXOW�LQ�DQ�XQHYHQ�VXUIDFH�

����7KH�ZRRGHQ�EORFN�LV�XVHG�WR�KROG�WKH�VDPSOH�FROOHFWRU��LQ�WKLV�FDVH�D�3OD\WH[��3DQW\
6KLHOG���$�QHZ��GU\�VKLHOG�VKRXOG�EH�ZHLJKHG��ZLWKRXW�WKH�FRDWHG�SDSHU�WKDW�SURWHFWV�WKH
DGKHVLYH���6ROYHQW�ZLOO�EH�SODFHG�RQ�WKH�VKLHOG��QRW�RQ�WKH�LQNHG�VXUIDFH���7KH�LQLWLDO�ZHLJKW
RI�WKH�VKLHOG�VKRXOG�EH�QRWHG�DQG�WKH�VKLHOG�SODFHG�RQ�WKH�ZRRGHQ�EORFN���$IIL[�WKH�VKLHOG
RQ�WKH�VLGH�RI�WKH�EORFN�QRW�PDUNHG��WRS��EORFN�XVLQJ�WKH�VKLHOG
V�DGKHVLYH��DQG�SODFH�WKH
EORFN�LQ�LWV�KROGHU���0DNH�VXUH�WKH�VKLHOG�HQGV�DUH�LQVLGH�WKH�PHWDO�KROGHU���7KH\�FDQ�EH
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IRUFHG�LQ�E\�KDQG�RU�KHOG�ZLWK�WKXPEWDFNV���8VH�WKH�VLGH�VFUHZ�WR�LQVXUH�WKH�EORFN�LV�KHOG
VHFXUHO\�

����3UHSDUH�D�SLSHW�ZLWK�����P/�RI�VWDQGDUG�VROYHQW���,QVXUH�WKDW�WKH�6FUXEEHU�FRXQWHU�LV
UHVHW�DQG�WKDW�WKH�KROGHU�LV�LQ�D�SRVLWLRQ�ZKHUH�LW�FDQ�EH�VWRSSHG�DIWHU�WKH�WHVW���7KH�IDU
ULJKW�KDQG�VLGH�RI�WKH�WUD\�LV�VXJJHVWHG�

����3ODFH�WKH�LQNHG�EODQNHW�LQWR�WKH�WUD\���+ROG�WKH�ZRRGHQ�EORFN�ZLWK�WKH�SDQW\�VKLHOG�XS
DQG�DZD\�IURP�WKH�LQNHG�VXUIDFH�VR�WKDW�QR�LQN�JHWV�RQ�WKH�SDQW\�VKLHOG���3LSHW�WKH�ZDVK
RQWR�WKH�SDG�XVLQJ�D�VZLUOLQJ�PRWLRQ�WR�HYHQO\�GLVWULEXWH�WKH�VROYHQW�RYHU�WKH�VXUIDFH�

����7XUQ�WKH�SDG�RYHU�DQG�VWDUW�WKH�VFUXEEHU���,W�VKRXOG�EH�DOORZHG�WR�JR�EDFN�DQG�IRUWK���
WLPHV���$W�WKH�FRPSOHWLRQ�RI�WKH�ODVW�F\FOH��OLIW�WKH�SDG�RII�WKH�EODQNHW�VXUIDFH�

����/LIW�WKH�WUD\�DQG�EODQNHW�RXW�RI�WKH�DSSDUDWXV�

����5HPRYH�WKH�EORFN�KROGHU�DQG�UHPRYH�WKH�SDQW\�VKLHOG���3ODFH�LQ�D������&�IRUFHG�GUDIW
RYHQ�IRU���KRXUV�WR�GULYH�RII�WKH�VROYHQW���:HLJK�WKH�GULHG�SDQW\�VKLHOG�DQG�QRWH�WKH�ZHLJKW�

����&OHDQ�WKH�SLHFH�RI�EODQNHW�DQG�UH�LQN�WR�SHUIRUP�PRUH�WHVWV�

����&RPSOHWH�WKH�WHVWV�IRU�WKH�EODQNHW�ZDVK�PDWHULDOV�EHLQJ�WHVWHG�ZLWK���UHSOLFDWLRQV�HDFK�
5HSHDW�WKH�WHVW�XVLQJ�WKH�VWDQGDUG�VROYHQW�XSRQ�FRPSOHWLRQ�RI�WKH�WHVW�VHULHV��

� 1RWH���$�PRGLILHG�PHWKRG�PD\�QHHG�WR�EH�GHYHORSHG�IRU�DTXHRXV�FOHDQHUV�
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APPENDIX D
PERFORMANCE DEMONSTRATION OBSERVER SHEETS

7KH�IROORZLQJ�IRXU�IRUPV��VKRZQ�RQ�WKH�IROORZLQJ�SDJHV��ZHUH�XVHG�E\�WKH�REVHUYHUV�DQG
SULQWHUV�WR�UHFRUG�LQIRUPDWLRQ�IRU�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�

'����2EVHUYHU
V�(YDOXDWLRQ�6KHHW
'����2EVHUYHU
V�3HUIRUPDQFH�(YDOXDWLRQ�6KHHW
'����3ULQWHU
V�(YDOXDWLRQ�6KHHW
'����(QG�RI�:HHN�)ROORZ�XS�4XHVWLRQQDLUH
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D.1  OBSERVER'S EVALUATION SHEET

FACILITY NAME: __________________________________________ DATE: ___________

Ask each participating printer in the substitute blanket wash performance demonstrations, to answer
these questions when you call to schedule your visit to their facility.  Once on-site, verify the answers.  

1. Printing process 
Approximately what percentage of your business (based on annual sales) is in the following
segments? Please check all boxes that apply.

<50% 50 - 95% 95 - 100%

Lithography/Offset * * *

Gravure * * *

Flexography * * *

Screen printing * * *

Letterpress * * *

Other (specify) * * *

2. Products
What percentage of your lithography business (based on annual sales) is in the following
products? Please check all boxes that apply.

<50% 50 - 95% 95 - 100%

Commercial Printing * * *

Direct-mail Products * * *

Business Forms * * *

Publications (other than news) * * *

Packaging * * *

News * * *

Other (specify) * * *

3. General Facility Information 
How many employees are at this location? __________

How many employees work in the press room? __________

How many shifts does your facility run per day? __________
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4. Press Type(s)
Describe the press(es) that will be used for the performance demonstrations.  The required press
size is in the 19" x 26" class. 

1.  Press size: # of print units: Print speed: 
    __________ (in. x in.) ___________  __________ (# impressions/hour)

2.  Press size: # of print units: Print speed: 
    __________ (in. x in.)  ___________ __________ (# impressions/hour)

5. Blanket information 
On the press(es) that will be used for the demonstration, what is the average number of times a
blanket is washed per shift? ________________ 

What type of blanket do you use on the press(es) that will be used for the demo:
- Manufacturer: _____________________________

- Type (e.g., 3-ply compressible, etc.) _________________________________

- Number of impressions on this blanket prior to the demonstrations:
    1 week or less...*      1 week to 3 months...*      3 months or more...*

- Do you have any automatic blanket washers in your facility? ____________

6. Blanket Washes

Press Trade Name of Blanket Cost Dilution Ink Type(s)
Used in Wash/Manufacturer ($/gallon Ratio
Demo. ) (wash:water

)

conventional *

vegetable oil-based *

UV *

waterless *

other___________ *

conventional *

vegetable oil-based *

UV *

waterless *

other___________ *

7. Experience with Substitute Blanket Washes
a. Have you tried any substitute blanket washes for environmental or worker health and safety
reasons? 
- Did the substitute wash work better, the same, or worse than your old wash? Why?
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b. Besides substitute washes, have you changed any equipment, procedures or work practices
that reduced your use of blanket wash solution or reduced the time required to wash the blanket?  
Yes.....*     No.....*  - If yes, please describe:

8a. Cleaning Procedure - CURRENT PRODUCT
Record blanket cleaning procedure using the chart below and the space at the bottom of the page
for additional comments. In each column, check all that apply.

Method for Applying Type of Wipe Avg. No. of Wipes Method for Wipes
Blanket Wash Used to Clean Used/Cleaning Removing E xcess Management 

the Blanket (cleaning+excess) Wash from
Blanket

Use squirt bottle * Disposabl * 1-2 * Clean dry * Send off-site *

to spray directly e rag for laundering
on blanket

Use squirt bottle * 2-4 * Clean wet * Launder on- *

to spray on wipe rag site
and apply wipe
to blanket

  Size:________

        Wet *

        Dry *

Dip wipe in * evaporate hazardous
blanket wash Reusable * waste
and apply to
blanket

4-6 * Allow to * Dispose of as

Use safety * Size:_________
plunger can 6-8 * No excess * Dispose of as *

non-
hazardous
waste

        Wet *

        Dry *

None Used * 8-10 * Other *

Other * Other *

(specify) (specify)

(specify)

Other * Other *

(specify) (specify)

• Was the rotation of the blanket during washing (circle one): manual  or automatic ? 

• Note any other steps taken in washing the blanket:

• For the current blanket wash product, ask the press operator if there are ever any variations in the
cleaning procedure, and if so, under what circumstances? 
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8b. Cleaning Procedure - BASELINE PRODUCT
Clean the blanket using the baseline product, Naphtha, recording the required information on the
observer's evaluation sheet for each cleaning. 

• Note the condition of the blanket before  cleaning: 

• Weigh the Naphtha container before use.  Record weight: ___________

• Pour Naphtha onto a clean, dry wipe.

• Weigh the Naphtha container again.  Record weight: ____________

• Record the difference in weight on the evaluation sheet.

• Clean the blanket.

• Was the rotation of the blanket during washing (circle one): manual  or automatic ? 

• Note any other steps taken in washing the blanket:

8c. Cleaning Procedure - SUBSTITUTE PRODUCT # _________
Clean the blanket using the substitute blanket wash.  Follow the manufacturers instructions and
record the required information on the observer's evaluation sheet for each cleaning. 

• Note the condition of the blanket before  cleaning: 

 

• Describe the cleaning procedure: 

• Was the rotation of the blanket during washing (circle one): manual  or automatic ? 



APPENDIX D

D-6

D.2  OBSERVER'S PERFORMANCE EVALUATION SHEET

Facility Name__________________________________________________________________Date ___________

Demo Type:  (Check one and enter wash #) 
Current Wash ______ Baseline Wash ______ Substitute Wash ______ (enter code

# ______) 
Wash # ______ (1 - 3) Wash # ______ (1 - 5)   

       

Ink used before wash-up Specify ink color, type, and manufacturer: 
conventional ...........*   
vegetable oil-based....*   other (specify) _________________

Run length Record length of run (# impressions) ________________

Ink coverage  (obtain a (check one): 
sample sheet for each level of Heavy______      Medium______      Light______
coverage)

Substrate Record substrate printed:

Drying time  Time from end of press run to start of blanket wash:  ____________ minutes

Dilution _____________ (enter wash:water ratio or "none" if used at full strength)

Quantity of wash used _____________ ounces (pour wash on wipe; record volume of wash poured)

Cleaning time ______________ minutes (time for blanket cleaning only) 

______________ rotations (corresponding number of blanket rotations)

Ease of cleaning (check one for each question): 
• Compared to your standard wash, was the effort needed: 

Lower______      Same______      Higher______

• Compared to the baseline wash, was the effort needed:
Lower______      Same______      Higher______

• Did the wash cut the ink:  Well____    Satisfactorily____   
Unsatisfactorily____

Excess wash  Did you have to remove excess wash? (check one) Yes _______   
No_______

  If "Yes", how was it removed? (check all that apply): 
  Wet wipe____     Dry wipe____     Allow to evaporate____

Wipes used   Enter the total number of fresh wipes used for blanket washing
(includes both wipes used for washing and for removing excess wash):
__________
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Odor (check one):  
Odor not noticed______     Odor detected______     Strong
odor______ 

Printer's opinion of the The wash performance  was (check one):  
wash performance? Good______     Fair______     Poor______ 

Examine the blanket Evaluate the blanket appearance after the wash:  

Printing after the wash Specify the ink color and type used after the wash:

How many impressions were run to get back to acceptable quality?
____________

Does the printer think the wash caused problems with the print quality? Yes or
No If yes, explain:
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D.3  PRINTER'S EVALUATION SHEET

Facility name:   _____________________________________________  Date: _________

Press Operator's Initials: ________

Answer these questions for the BLANKET WASH ONLY  (do not include the roller cleaning)

Ink used Specify ink color: ______________
before wash-up Specify ink type: conventional...........* other____________________

vegetable oil-based...*

Run length
Record length of run:

# impressions =  ________________

Ink coverage
circle one:

     Estimate the image coverage:    Heavy      Medium      Light

Quantity of
wash used for
this cleaning _________ # of ounces from Portion Aid dispenser provided

Cleaning ______________ rotations (record the number of blanket rotations completed
rotations during the blanket cleaning)

Ease of
cleaning      The effort needed to clean the blanket was:   Low     Medium    High

circle one:

Wipes used Number of fresh wipes used for blanket washing: __________

What is your circle one:  
opinion of The wash performance was:  Good     Fair     Poor 
this blanket
wash?

Examine the Is there any residue, debris, etc. on the blanket?   Yes.....*    No.....*
blanket If yes, please explain:
condition
after the wash 

Printing after How many impressions were run to get back to acceptable print quality? 
the wash

Did the blanket wash cause problems with the print quality?  Yes...*  No...*
If yes, please explain:

Comments or suggestions -  Use the back of this sheet or the space below for any comments:
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End of Week Follow-Up to Lithographers

At the end of the week-long demonstration, contact the press operator who used the blanket
wash either in-person or by phone.  Interview the operator to determine if there were any
problems, changes, or concerns since your visit.  If you are contacting them by phone, remind
them to send in the completed forms immediately.

Facility Name _________________________________  Substitute Wash # ________

1. In your opinion, was the performance of the substitute wash better, worse, or about the
same as your standard wash?  Why?

2. Did you find any conditions where the wash did not work? (e.g., a certain ink type, ink
color, or especially heavy coverage).  If so, describe the condition(s).

3. Have you changed the appliation procedure in any way? 
• Do you use more wash?  
• Have you changed the dilution? 
• Have you changed the method for removing excess wash?

4. Do you think the number of impressions required to get back to acceptable print quality
is greater, the same, or less than were required using your standard blanket wash? Why?

5. Did you use any other blanket washes during the week on this blanket? Why?

6. Note the condition of the blanket

7. Do you have any other comments, concerns or problems regarding the substitute blanket
wash?

D.4  END-OF-WEEK FOLLOW-UP QUESTIONNAIRE
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APPENDIX E
CATEGORIZATION FOR LITHOGRAPHIC BLANKET WASHES

7DEOH�(����SUHVHQWV�WKH�IROORZLQJ�FDWHJRULHV�DQG�FODVVVLILFDWLRQ�RI�IRUPXODWLRQV�WKDW�ZHUH
GHYHORSHG�E\�WKH�'I(�/LWKRJUDSK\�3URMHFW�&RUH�*URXS�DQG�UHYLHZHG�E\�WKH�EODQNHW�ZDVK�VXSSOLHUV�
7KH� FDWHJRUL]DWLRQ� ZDV� GHYHORSHG� WR� DVVLVW� ZLWK� WKH� GHYHORSPHQW� RI� WKH� 3HUIRUPDQFH
'HPRQVWUDWLRQV�

Table E-1.  Categories and Classifications of Formulations

Category Mix
Washes

All Pass  to Demo1

1. Vegetable fatty ester 1 1
26 26
29 29

1a. Vegetable fatty ester 14 14
(+glycol) 19 19

2. Ester/Petroleum 3 21
21 36
36 38
38

2a. Ester/Petroleum 6 6
(+surfactant) 11 11

18 40
40

3. Ester/Water 9 9
10 10

4. Petroleum 31 31
32 32
35

5. Petroleu/Terpene 13 13
15

6. Petroleum/Water 5 20
8 37
20 39
37
39

6a. Petroleum/Water (diluted 12 30
for use) 30 12

33
7. Water/Petroleum/Ester 22 22

34 34
8. Terpene 16 24

24
27

8a. Terpene (+ additives) 4
7
23
25

9. Detergent 17
well test (�3.0%) and basic washability

 indicates formulations passed blanket s      1
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APPENDIX F
COST OF ILLNESS VALUATION METHODS

6HYHUDO�DSSURDFKHV�DUH�DYDLODEOH�WR�HVWLPDWH�WKH�HFRQRPLF�EHQHILWV�RI�UHGXFHG�PRUELGLW\
HIIHFWV� DVVRFLDWHG� ZLWK� SROOXWLRQ� UHOHDVHV�� LQFOXGLQJ�� FRQWLQJHQW� YDOXDWLRQ�� DYHUWLQJ� EHKDYLRU�
KHGRQLF�YDOXDWLRQ��DQG�FRVW�RI�LOOQHVV�DSSURDFKHV���7DEOH�)���SURYLGHV�D�EULHI�VXPPDU\�RI�HDFK��
 

Table F-1.  Cost of Illness Valuation Methods

Valuation Method Description

&RQWLQJHQW�9DOXDWLRQ 7KH�FRQWLQJHQW�YDOXDWLRQ�DSSURDFK�XVHV�D�VXUYH\�WR�LOOLFLW
$SSURDFK HVWLPDWHV�RI�LQGLYLGXDO�ZLOOLQJQHVV�WR�SD\�WR�DYRLG�D�JLYHQ

LOOQHVV���7KH�FRQWLQJHQW�YDOXDWLRQ�WHFKQLTXH��ZKHQ�SURSHUO\
GHVLJQHG��VKRXOG�FDSWXUH�GLUHFW�WUHDWPHQW�FRVWV��LQGLUHFW�FRVWV�
DQG�FRVWV�DVVRFLDWHG�ZLWK�SDLQ�DQG�VXIIHULQJ�
�

&RVW�RI�,OOQHVV�$SSURDFK 7KH�FRVW�RI�LOOQHVV�DSSURDFK�HVWLPDWHV�WKH�GLUHFW�PHGLFDO�FRVWV
DVVRFLDWHG�ZLWK�DQ�LOOQHVV�DQG�ZLOO�VRPHWLPHV�LQFOXGH�WKH�FRVW�WR
VRFLHW\�UHVXOWLQJ�IURP�ORVW�HDUQLQJV���&RVW�RI�LOOQHVV�VWXGLHV�GR
QRW�DFFRXQW�IRU�SDLQ�DQG�VXIIHULQJ��WKH�YDOXH�RI�ORVW�OHLVXUH�WLPH�
RU�WKH�FRVWV�DQG�EHQHILWV�RI�SUHYHQWLYH�PHDVXUHV�
��

+HGRQLF�9DOXDWLRQ +HGRQLF�YDOXDWLRQ�VWXGLHV�XVH�UHJUHVVLRQ�DQDO\VLV�WR�HVWLPDWH
$SSURDFK WKH�UHODWLRQVKLS�EHWZHHQ�HQYLURQPHQWDO�LPSURYHPHQW�RU�UHGXFHG

ZRUNHU�ULVN�DQG�RWKHU�LQGHSHQGHQW�YDULDEOHV���)RU�H[DPSOH��D
KHGRQLF�ZDJH�VWXG\�PD\�DWWHPSW�WR�GHVFULEH�WKH�UHODWLRQVKLS
EHWZHHQ�ZDJH�UDWHV�DQG�MRE�UHODWHG�ULVNV��L�H��ZKDW�LV�WKH
SUHPLXP�UHTXLUHG�WR�FRPSHQVDWH�ZRUNHUV�IRU�WKH�DGGHG�ULVN�WKH\
LQFXU�IURP�WKHLU�RFFXSDWLRQ����7KH�ZHDNQHVV�RI�WKH�KHGRQLF
DSSURDFK�LV�EDVHG�XSRQ�WKH�GLIILFXOW\�LQ�VHSDUDWLQJ�LOOQHVV�HIIHFWV
IURP�RWKHU�LQGHSHQGHQW�YDULDEOHV�
�

$YHUWLQJ�%HKDYLRU 7KH�DYHUWLQJ�EHKDYLRU�PHWKRG�H[DPLQHV�SUHYHQWLYH�PHDVXUHV
$SSURDFK XQGHUWDNHQ�WR�DYRLG�H[SRVXUH�RU�PLWLJDWH�WKH�HIIHFWV�RI�LOOQHVV��

,QYHVWPHQWV�PDGH�LQ�SUHYHQWLYH�PHDVXUHV�DUH�WKHQ�XVHG�DV�D
SUR[\�IRU�LQGLYLGXDO�ZLOOLQJQHVV�WR�SD\�WR�DYRLG�D�SDUWLFXODU
LOOQHVV�
��

Source:  Unsworth, Robert E. and James E. Neumann, Industrial Economics, Incorporated,
Memorandum to Jim DeMocker, Office of Policy Analysis and Review, Review of Existing Value of
Morbidity Avoidance Estimates: Draft Valuation Document.  September 30, 1993. 
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