
Hello from the Department of Sustainable Biomaterials:
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ERH�XLEX�LSTIJYPP]�[MPP�SGGYV�XLMW�JEPP��3YV�WXYHIRX�TSTYPEXMSR�LEW�KVS[R�XS�SZIV�IMKLX]�WXYHIRXW��[MXL�EPQSWX�JSVX]�MR�
SYV�RI[�4EGOEKMRK�7GMIRGI�TVSKVEQ��;I�EPWS�LEZI�XIR�RI[�KVEHYEXI�WXYHIRXW�IRXIVMRK�JSV�XLI�JEPP��[LMGL�FVMRKW�SYV�
KVEHYEXI�TSTYPEXMSR�XS�SZIV�JSVX]�WXYHIRXW�MRGPYHMRK�XLSWI�XLEX�EVI�MR�XLI�1EGVSQSPIGYPEV�TVSKVEQ��;I�TPEGIH�NYWX�
EFSYX�EPP�SJ�SYV�KVEHYEXMRK�WXYHIRXW�PEWX�WTVMRK��[LMGL�GSRXMRYIW�XS�HIQSRWXVEXI�E�WXVSRK�HIQERH�JSV�SYV�TVSKVEQW��

3YV� JEGYPX]� QIX� XLMW� %YKYWX� XS� TPER� JSV� XLI�
YTGSQMRK� ]IEV�� ;I� WTIRX� XLI� QSVRMRK� LEZMRK�
IEGL�JEGYPX]�QIQFIV�HIWGVMFI�XLIMV�TVSKVEQQMRK�
IJJSVXW�� MRGPYHMRK� XIEGLMRK� ERH� VIWIEVGL�� -X�
EP[E]W�EQE^IW�QI�XLI�FVIEHXL�SJ�SYV�VIWIEVGL�
TVSKVEQ��;I�LEZI�JEGYPX]�[SVOMRK�[MXL�GIPPYPSWI�
HIVMZEXMZIW�XS�QEOI�FSRIW�LIEP�JEWXIV�SV�VITPEGI�
FSRIW�� XIWXMRK� RI[� GVSWW� PEQMREXIH� FIEQW� XS�
STIR� RI[� QEVOIXW� JSV� [SSH�� ERH� XV]MRK� XS�
MQTVSZI� WXIIP´W� TIVJSVQERGI� F]� MQTPERXMRK�
GIPPYPSWI�RERS�XYFIW��8LI�EJXIVRSSR�WIWWMSR�[EW�WTIRX�IWXEFPMWLMRK�WSQI�GPIEV�KSEPW�XS�[SVO�SR�JSV�XLI�]IEV��1]�SPH�
FYWMRIWW�XVEMRMRK�LEW�QI�E�WXVSRK�FIPMIZIV�MR�1EREKIQIRX�F]�3FNIGXMZIW��1&3
��

-R�XLMW�MWWYI�]SY�[MPP�PIEVR�EFSYX�±WGMIRIIVMRK²�JVSQ�&EVV]�+SSHIPP��[I�LEH�WSQI�KVIEX�WXYHIRX�MRXIVRW�[SVOMRK�MR�SYV�
IRKMRIIVMRK�ERH�TEGOEKMRK�PEFSVEXSVMIW�JSV�XLI�WYQQIV��4VSJIWWSV�)QIVMXYW�;SPJKERK�+PEWWIV�GSRXMRYIW�XS�QIRXSV�
WXYHIRXW�EGVSWW�XLI�%XPERXMG��[I�LEH�RYQIVSYW�ZMWMXSVW�XS�XLI�(ITEVXQIRX�XLMW�WYQQIV��ERH�(V��,IRV]�5YIWEHE�MW�
½RMWLMRK�YT�ER�MRXIVREXMSREP�QEVOIXMRK�TVSNIGX�XLEX�VIGIRXP]�FVSYKLX�LMQ�XS�'LMRE��;I�LEZI�EPWS�EHHIH�WSQIXLMRK�
RI[�XLEX�[MPP�FIGSQI�E�VIKYPEV�JIEXYVI�SJ�XLI�RI[WPIXXIV��XLI�LMKLPMKLXW�SJ�SYV�HITEVXQIRX´W�I\XIRWMSR�TVSKVEQ��;I�
EVI�GSQQMXXIH�XS�SYV�PERH�KVERX�QMWWMSR�ERH�SYV�I\XIRWMSR�WTIGMEPMWXW�MR�XLI�HITEVXQIRX�EVI�PIEHIVW�MR�XLIMV�[SSH�
TVSHYGXW�ERH�FMSQEXIVMEPW�TVSKVEQW��

;I�EVI�I\GMXIH�EFSYX�E�RI[�EGEHIQMG�]IEV�ERH�MJ�]SY�EVI�GPSWI�XS�GEQTYW��TPIEWI�WXST�MR��-J�]SY�LEZI�ER]�UYIWXMSRW�
VIKEVHMRK�ER]XLMRK�MR�XLI�RI[WPIXXIV�SV�EFSYX�SYV�TVSKVEQW��TPIEWI�JIIP�JVII�XS�GSRXEGX�QI�
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“Scieneering” Students Complete a Successful Summer of Research

:MVKMRME�8IGL�YRHIVKVEHYEXI�WXYHIRXW�&IGO�+MIW]��PIJX
��ERH�:IVSRMGE�/MQQIVP]�±JSVKI�[IPHMRK²�WXIIP�WXVMTW�XS�PIEVR�QSVI�EFSYX�
LS[�GEVFSRM^IH�[SSH�½FIV�QMKLX�FI�MRGSVTSVEXIH�MRXS�XLI�WXIIP��8LMW�TSVXMSR�SJ�XLI�[SVO�[EW�TIVJSVQIH�MR�XLI�GEQTYW´�/VSILPMRK�
*SYRHV]�EW�TEVX�SJ�E�WYQQIV�±7GMIRIIVMRK²�I\TIVMIRGI�

:MVKMRME�8IGL�WTSRWSVW�E�ZIV]�WYGGIWWJYP�TVSKVEQ�IEGL�]IEV�XS�XIEGL�YRHIVKVEHYEXIW�QSVI�EFSYX�VIWIEVGL�MR�E�TVSKVEQ�
ORS[R�EW�±7GMIRIIVMRK²��8LMW�WYQQIV��X[S�LMKL�VEROMRK�:MVKMRME�8IGL�WXYHIRXW��&IGO�+IMW]�ERH�:IVSRMGE�/MQQIVP]��
[SVOIH�[MXL� 4VSJIWWSVW� &EVV]�+SSHIPP�� 7GSXX� 6IRRIGOEV� �7YWXEMREFPI� &MSQEXIVMEPW� (ITEVXQIRX
� MR� GSPPEFSVEXMSR�
[MXL�(V��%PER�(VYWLMX^��1EXIVMEPW�7GMIRGI�ERH�)RKMRIIVMRK�(ITEVXQIRX�ERH�(MVIGXSV�SJ�XLI�:8�/VSILPMRK�*SYRHV]�
SR�GEQTYW
��&IGO�ERH�:IVSRMGE� GSRHYGXIH� VIWIEVGL�SR�[E]W� XS�TVSHYGI�GEVFSR�RERSXYFIW� JVSQ�[SSH�½FIV� ERH�
EXXIQTXIH�XS�MRGSVTSVEXI�GEVFSRM^IH�[SSH�½FIV�MRXS�WXIIP��8LI]�LEH�WSQI�KVIEX�WYGGIWW�MR�KIXXMRK�GEVFSRM^IH�[SSH�
½FIV�XS�TIVWMWX�EX�XIQTIVEXYVIW�YT�XS�����HIKVIIW�GIRXMKVEHI��*YVXLIV�XLI]�LEZI�GPIEV�IZMHIRGI�XLEX�WSQI�SJ�XLI�
GEVFSR� JVSQ�XLI�[SSH�[EW� MRGSVTSVEXIH� MRXS� XLI�WXIIP��1SVI�[SVO�[MPP�FI�RIIHIH�FIJSVI�GEVFSR�RERSXYFIW�EVI�
EGXYEPP]�TVSHYGIH�MR�XLI�WXIIP�FYX�XLI�X[S�YRHIVKVEHYEXI�WXYHIRXW�PIEVRIH�E�PSX��ERH�XLI]�LIPTIH�XS�QEOI�XLI�WYQQIV�
E�TVSHYGXMZI�IHYGEXMSR�ERH�VIWIEVGL�XMQI�MR�XLI�7&-3�HITEVXQIRX�

Visit by Verso Paper Corp. Manager, Dr. Sean Ireland
(V��7IER�-VIPERH��1EREKIV��2I[�8IGLRSPSKMIW�ERH�1EVOIX�:IRXYVIW��:IVWS�4ETIV�'SVT��ZMWMXIH�[MXL�7&-3�JEGYPX]�ERH�
WXYHIRX�QIQFIVW�EX�:MVKMRME�8IGL�SR�%YKYWX����ERH����������

-VIPERH�WTSOI�EFSYX�XLI�HIZIPSTQIRX�SJ�RI[�TVSHYGXW��ERH�MR�TEVXMGYPEV��TVSHYGXW�GSRXEMRMRK�RERSGIPPYPSWI�ERH�RI[�
ETTPMGEXMSRW�SJ�XLIWI�QEXIVMEPW��*EGYPX]�QIQFIVW�TVIWIRXIH�XLIMV�VIWIEVGL�[LMGL�VERKIH�JVSQ�XSTMGW�SR�XLI�TVSHYGXMSR�
SJ�RERSGIPPYPSWI�JSV�YWI�MR�QIHMGEP�WGEJJSPHW�XS�XLI�YWI�SJ�PMKRMR�VIWMHYIW�EW�E�JIIHWXSGO�JSV�KVIIR�FMSTSP]QIV�TVSHYGXMSR��
-VIPERH�EPWS�XSYVIH�XLI�'LIEXLEQ�,EPP�ERH�&VSSOW�0EFSVEXSV]��4EGOEKMRK�7]WXIQW�ERH�(IWMKR�JEGMPMXMIW��EW�[IPP�EW�XLI�
-'8%7�JEGMPMXMIW�SR�GEQTYW�JSV�RERS�GLEVEGXIVM^EXMSR�ERH�JEFVMGEXMSR�
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 SURF Scholar Studies CLTs

'EXLIVMRI� .YGLE�� E� WSTLSQSVI� IRXIVMRK� XLI� 7YWXEMREFPI� &MSQEXIVMEPW� TVSKVEQ� XLMW� JEPP�� TEVXMGMTEXIH� MR� XLI� 796*�
�7XYHIRX�9RHIVKVEHYEXI�6IWIEVGL�*IPPS[WLMT
�EGXMZMX]�XLMW�WYQQIV�XLVSYKL�XLI�*VEPMR�0MJI�7GMIRGI�-RWXMXYXI��'EXLIVMRI�
[SVOIH�MR�XLI�;SSH�)RKMRIIVMRK�PEFSVEXSV]�MRZIWXMKEXMRK�XLI�QIGLERMGEP�TVSTIVXMIW�SJ�GVSWW�PEQMREXIH�XMQFIV��'08W
��
MR�TEVXMGYPEV�XLI�VSPPMRK�WLIEV�SJ�XLI�GVSWW�TPMIW��'EXLIVMRI�TVIWIRXIH�E�TSWXIV�ERH�XEPO�IRXMXPIH�±1IGLERMGEP�4VSTIVXMIW�
SJ�'VSWW�0EQMREXIH�8MQFIVW²��'EXLIVMRI�TVIWIRXIH�LIV�VIWYPXW�SR�%YKYWX���������EX�XLI�-RR�%X�:MVKMRME�8IGL��(VW��
,MRHQER�ERH�&SYPHMR�WIVZIH�EW�QIRXSVW�

SBIO Grad Cole Burch (‘13) Wins in Vegas
6IGIRX� ;SSH� 7GMIRGI�7YWXEMREFPI� &MSQEXIVMEPW�
KVEHYEXI� 'SPI� &YVGL� XSSO� LSQI� WIGSRH� TPEGI�
LSRSVW�MR�XLI�REXMSREP�%WWSGMEXMSR�SJ�;SSH[SVOMRK�
ERH� *YVRMWLMRKW� 7YTTPMIVW� �%;*7
� ����� *VIWL�
;SSH� 7XYHIRX� 'SQTIXMXMSR� MR� 0EW� :IKEW�� 'SPI´W�
IRXV]��E�LERH�GVEJXIH�7LEOIV�FPEROIX�GLIWX��[EW�XLI�
½REP� VIWYPX� SJ� ER� MRHITIRHIRX� WXYH]� TVSNIGX�� 8LMW�
TVSNIGX�MRZSPZIH�VIWIEVGL�EFSYX�XLI�HIWMKR��UYEPMX]��
ERH� GSRWXVYGXMSR� EWTIGXW� SJ� 7LEOIV� JYVRMXYVI� ERH�
ER� EREP]WMW� SJ� XLI� WMQMPEVMXMIW� ERH� HMJJIVIRGIW� SJ�
QEXIVMEPW�� XSSPW�� ERH� QIXLSHW� EZEMPEFPI� XSHE]� ZW��
XLSWI�SVMKMREPP]�YWIH��

'SPI�YWIH�LMW�VIWIEVGL�JVSQ�PMXIVEXYVI��QEKE^MRIW��
ERH�SFWIVZEXMSR�XS�XIWX�FSXL�QSHIVR�QERYJEGXYVMRK�
QIXLSHW� EW� [IPP� EW� XVEHMXMSREP� GVEJX� QIXLSHW� XS�
HIXIVQMRI�[LMGL�[SYPH� TIVJSVQ� FIWX� MR� XIVQW� SJ�
JYRGXMSR�� UYEPMX]�� ERH� EIWXLIXMGW� SFWIVZIH� HYVMRK�
XLI� 7LEOIV� TIVMSH�� 9PXMQEXIP]�� E� FEPERGI� SJ� FSXL�
QSHIVR�ERH�XVEHMXMSREP�QIXLSHW�[IVI�GSQFMRIH�XS�
GSQTPIXI�XLI�[MRRMRK�FPEROIX�GLIWX��*SV�'SPI�XS�EGLMIZI�XLI�HMWXMRKYMWLMRK�±GYWXSQ²�PSSO�SJ�XLI�GLIWX�VIUYMVIH�LERH�
GYXXMRK�SJ�XLI�HSZIXEMP�GSRWXVYGXMSR��±,EZMRK�RIZIV�LERH�GYX�HSZIXEMPW�SJ�XLMW�QEKRMXYHI��XLI�JSYV�HSZIXEMPIH�GSVRIVW�
TVIWIRXIH�E�GLEPPIRKI�MR�FSXL�PE]SYX�ERH�I\IGYXMSR��-�WTIRX�QER]�LSYVW�KEXLIVMRK�MRJSVQEXMSR�ERH�XLIR�XIWXMRK�QIXLSHW�
XS�QEOI�WYVI�LMKL�UYEPMX]�GYXW�GSYPH�FI�VITIEXIH�GSRWMWXIRXP]�FIJSVI�QEOMRK�XLI�½REP�GSVRIV�TMIGIW�²�'SPI�WXEXIH�

8LI�[MRRMRK�7LEOIV�FPEROIX�GLIWX�
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 8LI�%;*7������*VIWL�;SSH�7XYHIRX�'SQTIXMXMSR� MW� XLI� PEVKIWX�SJ� MXW� OMRH�� ERH�LMKLPMKLXW� I\IQTPEV]�HIWMKR� ERH�
GSRWXVYGXMSR�EGLMIZIQIRXW�F]�WXYHIRXW��7XYHIRXW�QYWX�GSQTPIXI�E�VMKSVSYW�ETTPMGEXMSR�TVSGIWW�XS�WYFQMX�MRJSVQEXMSR�
XLEX�GSRGMWIP]�HSGYQIRXW� XLI�TVSNIGX��*VSQ�XLMW� MRJSVQEXMSR��'SPI�[EW�SRI�SJ����½REPMWXW�WIPIGXIH� JVSQ�SZIV�����
IRXVMIW�XS�WLS[GEWI�LMW�[SVO�MR�:IKEW��,MW�[SVO�[EW�VIZMI[IH�ERH�NYHKIH�F]�E�TERIP�SJ�MRXIVREXMSREPP]�EGGPEMQIH�HIWMKR�
ERH�[SSH[SVOMRK�TVSJIWWMSREPW��;LMPI�'SPI�[EW�TIVWSREPP]�LSRSVIH�F]�LMW�*VIWL�;SSH�'SQTIXMXMSR�[MR��E�WYVTVMWI�
LSRSV�GEQI�PEXIV�[LIR�8LSQEW�1EG(SREPH��LSWX�SJ�6SYKL�'YX�¯�;SSH[SVOMRK�[MXL�8SQQ]�1EG��QEHI�ER�SJJIV�XS�
TYVGLEWI�XLI�FPEROIX�'LIWX�

'SRKVEXYPEXMSRW�'SPI�

EP 13168572.9 Filed by University of Freiburg, Germany
8LI� 9RMZIVWMX]� SJ� *VIMFYVK�� +IVQER]�� VIGIRXP]� ½PIH� E�
�)YVSTIER
� TEXIRX� SR� hydroxypropylated condensed 
tannin derivatives�XLEX� MW�FEWIH�SR�[SVO�HSRI�F]�4L(�
GERHMHEXI�(ERR]�+EVGME�1EVVIVS�YRHIV�XLI�WYTIVZMWMSR�SJ�
;SPJKERK�+PEWWIV��4VSJ��IQIVMX������
�SJ�:MVKMRME�8IGL�ERH�
4VSJ��1EVMI�4MIVVI�0EFSVMI��:8�;SSH�7GMIRGI�´���YRHIV�XLI�
WYTIVZMWMSR�SJ�4VSJ��'��)�� *VE^MIV
��4VSJ��%RXSRMS�4M^^M� �9´�
2ERG]��*VERGI
�MW�PMWXIH�EW�JSYVXL�QIQFIV�SJ�XLI�MRZIRXSV�
XIEQ��8LI�RSZIP� XERRMR�GSQTSWMXMSR� MRZSPZIW� XLI�GLIQMGEP�
QSHM½GEXMSR� SJ� EFYRHERX� TMRI� FEVO� I\XVEGXW� XLEX� LIPTW�
GSRXVSP�XLI�GYVI�TVSTIVXMIW�SJ�XERRMR�MR�TLIRSPMG�VIWMRW�MR�E�
TVIHMGXEFPI�QERRIV��8LI�[SVO�VITVIWIRXW�E�GSRXMRYEXMSR�SJ�
QER]�]IEVW�SJ�VIWIEVGL�SR�XERRMR�GLIQMWXV]��+EVGME�1EVVIVS�
ERH� 4M^^M
�� EHLIWMSR� WGMIRGI� �0EFSVMI
� ERH� FMSTPSP]QIV�
�IWTIGMEPP]� PMKRMR
� QSHM½GEXMSR� �+PEWWIV
�� 8LI� VIWIEVGL�
TVSNIGX� [EW� WXEVXIH� [LIR� +PEWWIV� [EW� ZMWMXMRK� 4VSJIWWSV�
EX� XLI�9RMZIVWMX]�SJ�*VIMFYVK� MR�������+EVGME�1EVVIVS�ERH�
+PEWWIV�[IVI�JIEXYVIH�EW�KVIEX�KVERH�JEXLIV�WSR�XIEQ�MR�XLI�PEXIWX�MWWYI�SJ�XLI�'26)��7TVMRK�����
�'SPPIKI�QEKE^MRI��
8LI�[SVO�LEW�EPWS�VIWYPXIH�MR�WS�JEV�X[S�TYFPMGEXMSRW�

'SPI�&YVGL��PIJX
�[MXL�[MRRMRK�GLIWX�ERH�TVSNIGX�EHZMWSVW�(EZMH�
.SRIW��GIRXIV
�ERH�(V��)EVP�/PMRI��VMKLX
�

8SQQ]�1EG�YRWYGGIWWJYPP]�QEOMRK�ER�SJJIV�XS�FY]�
'SPI´W�FPEROIX�GLIWX�

;SPJKERK�+PEWWIV��0
�ERH�LMW�XLMVH�KIRIVEXMSR�TVSXqKq��(ERR]�
+EVGME�1EVVIVS�
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 SBIO Hosts Youth Conservation Camp

.SLR�&SYPHMR�KMZMRK�MRWXVYGXMSRW�XS�E�=''�WXYHIRX�XS�GSRHYGX�E�[SSH�WXVIRKXL�I\TIVMQIRX�

3R�.YP]�����½JX]�½ZI����
��XL�¯���XL�KVEHI�LMKL�WGLSSP�WXYHIRXW�JVSQ�XLI�=SYXL�'SRWIVZEXMSR�'EQT��=''
�ZMWMXIH�XLI�
&VSSOW�*SVIWX�4VSHYGXW�'IRXIV�XS�FIXXIV�YRHIVWXERH�LS[�XLI�(ITEVXQIRX�SJ�7YWXEMREFPI�&MSQEXIVMEPW�YWI�WGMIRGI��
IRKMRIIVMRK�� ERH� XIGLRSPSK]� XS� VIWTSRWMFP]� GSRWIVZI� SYV� REXYVEP�
VIWSYVGIW�� 7XYHIRXW� PIEVRIH� EFSYX� LS[� XVIIW� EVI� XLI� WSYVGI� SJ�
QER]�SJ�XLI�TVSHYGXW�XLEX�QEOI�SYV�PMZIW�FIXXIV�IEGL�HE]��8LI]�EPWS�
LEH�WSQI�PIEVRMRK�JYR�[MXL�LERHW�SR�EGXMZMXMIW�XS�WII�XLI�HMJJIVIRGI�
FIX[IIR�VIH�SEO�ERH�[LMXI�SEO��LS[�WXVSRK�[SSH�MW��ERH�LS[�XS�
PEWIV�IRKVEZI�[SSH��

*SV����]IEVW��XLI�:MVKMRME�%WWSGMEXMSR�SJ�7SMP�ERH�;EXIV�'SRWIVZEXMSR�
(MWXVMGXW� LEW� WTSRWSVIH� XLI�[IIO� PSRK� =''� WYQQIV� IZIRX�� 8LI�
IZIRX�WTSRWSVW�WXYHIRXW�XS�WTIRH�SRI�[IIO�PIEVRMRK�EFSYX�:MVKMRME´W�
VIWSYVGIW�XLVSYKL�LERHW�SR�I\TIVMIRGIW�XS�LIPT�XLIQ�KEMR�E�HIITIV�
YRHIVWXERHMRK� ERH� VIWTIGX� JSV� XLI� IRZMVSRQIRX� ERH� SYV� REXYVEP�
VIWSYVGIW�� 4LSXSW� SJ� XLI� �����=''� EGXMZMXMIW� GER� FI� WIIR� SRPMRI�
EX�XLI�:MVKMRME�%WWSGMEXMSR�SJ�7SMP�
�;EXIV�'SRWIVZEXMSR�(MWXVMGXW´�
*EGIFSSO�TEKI��

=''�WXYHIRXW�WII�LS[ 
�QYGL�E�TMIGI�SJ�[SSH 

�[MPP�FIRH�FIJSVI�MX�FVIEOW�
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Visiting Professors, Scholars and new Graduate Students in the Goodell lab.

&EVV]�+SSHIPP�[IPGSQIH�WIZIVEP�RI[�TISTPI�XS�LMW�PEF�VIGIRXP]��

Dr. Nami Kartal��,IEH��(ITEVXQIRX�SJ�*SVIWX�&MSPSK]�
�;SSH�4VSXIGXMSR�8IGLRSPSK]�ERH�XLI�'LEMV��(MZMWMSR�SJ�
*SVIWX�-RHYWXV]�)RKMRIIVMRK�*SVIWXV]�*EGYPX]��-WXERFYP�9RMZIVWMX]�MR�8YVOI]�MW�ZMWMXMRK�JSV�E���QSRXL�WXE]�XS�GSRHYGX�
VIWIEVGL� SR� XLI� I\XVEGXMSR� SJ� GSTTIV� JVSQ� TVIWIVZEXMZI�XVIEXIH�[SSH� EW� TEVX� SJ� VIQIHMEXMSR� IJJSVXW� XS� TVIZIRX�
GSTTIV�JVSQ�PIEGLMRK�MRXS�XLI�IRZMVSRQIRX�EJXIV�XVIEXIH�[SSH�HMWTSWEP�

Professor Makoto Yoshida�ZMWMXIH�XLI�+SSHIPP�PEF�EJXIV�EXXIRHMRK�+SVHSR�'SRJIVIRGI�QIIXMRKW�MR�2I[�,EQTWLMVI�
SR� 'IPPYPSWSQIW�� 'IPPYPEWIW� 
� 3XLIV� 'EVFSL]HVEXI� 1SHMJ]MRK� )R^]QIW�� (V�� =SWLMHE� HMWGYWWIH� LMW� MRXIVIWX� MR� E�
TSP]WEGGLEVMHI�QSRSS\]KIREWI�IR^]QI�W]WXIQ�JSV�HIGSRWXVYGXMSR�SJ�PMKRSGIPPYPSWI��ERH�ETTPMGEXMSRW�XS�FMSVI½RIV]�
TVSGIWWIW�

%PWS�EVVMZMRK�MR�%YKYWX�[IVI�RI[�KVEHYEXI�WXYHIRXW�XS�XLI�+SSHIPP�PEF�KVSYT��

Lam Thieu�¯�0EQ�[MPP�[SVO�XS[EVH�E�4L(�SR�TVSHYGXMSR�SJ�FMSTSP]QIVW�WYGL�EW�TSP]IWXIV�HIVMZIH�JVSQ�REXYVEP�
QSRSQIVW�

Alison (Yun) Qian�¯�%PMWSR�[MPP�[SVO� XS[EVH�E�4L(�SR� XLI�HIGSRWXVYGXMSR�SJ� PMKRSGIPPYPSWI� JIIHWXSGOW�ERH� XLI�
FMSW]RXLIWMW�SJ�QSRSQIVW�JSV�YWIJYP�FMSTSP]QIVW�ERH�FMSJYIPW�

Yiming Zhang� ¯� =MQMRK� [MPP� [SVO� XS[EVH� ER�17� HIKVII�� JSGYWMRK� SR� XLI� YWI� SJ� RERSGIPPYPSWI� XS� IRLERGI� XLI�
TVSTIVXMIW�SJ�EIVSWTEGI�GSQTSWMXIW�

Atanur Satir�¯�%XERYV�[MPP�GSRHYGX�VIWIEVGL�EW�TEVX�SJ�LMW�17�HIKVII�SR�XLI�MR�WMXY�TVSHYGXMSR�SJ�GEVFSR�RERSXYFIW�
JVSQ�[SSH�ERH�FEQFSS�½FIV�[MXLMR�WXIIP� XS�TVSHYGI�E�YRMUYI�LMKL�WXVIRKXL�QIXEP�QEXVM\�GSQTSWMXI�ORS[R�EW�E�
'SZIXMG�QEXIVMEP�
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 Dr. Henry Quesada Travels to China as Part of a Marketing Research Project
*VSQ�.YRI����XS�.YP]���������(V��,IRV]�5YIWEHE��EWWMWXERX�TVSJIWWSV�EX�XLI�(ITEVXQIRX�SJ�7YWXEMREFPI�&MSQEXIVMEPW�
EX�:MVKMRME�8IGL��XVEZIPIH�XS�'LMRE�XS�EXXIRH�XLI������-RXIVREXMSREP�*YVRMXYVI�*EMV�MR�'LIRKHY��8LI�XVMT�MW�TEVX�SJ�XLI�
VIWIEVGL�TVSNIGX�±%REP]WMW�SJ�*EGXSVW�-QTEGXMRK�XLI�-RXIVREXMSREP�:EPYI�'LEMR�SJ�,EVH[SSH�4VSHYGXW��%�'SQTEVMWSR�
FIX[IIR�%WME� ERH�;IWXIVR�)YVSTI²� JYRHIH�F]� XLI�9�7�(ITEVXQIRX�SJ�%KVMGYPXYVI��8LI� KSEP� SJ� XLI�TVSNIGX� MW� XS�
I\EQMRI�ZEPYI�GLEMRW�MR�QEXYVI�QEVOIXW�JSV�%QIVMGER�LEVH[SSHW��-R�QER]�SJ�XLIWI�QEVOIXW�XLIVI�MW�E�LMKL�HIQERH�
JSV�PS[�ZEPYIH�EHHIH�TVSHYGXW�WYGL�EW�LEVH[SSH�PSKW�ERH�SRP]�E�WQEPP�TSVXMSR�SJ�LMKLIV�ZEPYI�EHHIH�TVSHYGXW�WYGL�EW�

OMPR�HVMIH�PYQFIV��HMQIRWMSR�PYQFIV��ZIRIIV��ERH�JYVRMXYVI�MW� MQTSVXIH�
JVS�XLI�9�7��8LI�VIWIEVGL�WTIGM½GEPP]�MW�PSSOMRK�MRXS�GYPXYVEP��XIGLRMGEP��
PSKMWXMGW��ERH�IGSRSQMG�EWTIGXW�XLEX�HVMZI�MQTSVXIVW�XS�TVIJIV�PS[�ZEPYI�
EHHIH�VEXLIV�XLER�LMKL�ZEPYIH�EHHIH�TVSHYGXW�

'LIRKHY�MW�PSGEXIH�EFSYX�������QMPIW�[IWX�SJ�7LERKLEM�ERH�MX�MW�GSRWMHIVIH�
XLI�QSWX�MQTSVXERX�GMX]�MR�;IWXIVR�'LMRE�[MXL�E�XSXEP�TSTYPEXMSR�SJ����
QMPPMSR�TISTPI��JSYVXL�PEVKIWX�GMX]�MR�'LMRE
��8LI�GMX]�LEW�HIZIPSTIH�MRXS�E�
JVMIRHP]�ERH�[IPGSQMRK�MRZIWXMRK�HIWXMREXMSR�JSV�MRXIVREXMSREP�GSQTERMIW��
%PVIEH]� ER� MQTSVXERX� JYVRMXYVI� GPYWXIV�� PSGEP� TVSHYGIVW� EVI� JSGYWMRK�
QSVI�SR�XLI�TVSHYGXMSR�SJ�WSPMH�[SSHIR�JYVRMXYVI�JSV�XLI�PSGEP�QEVOIX�
KMZIR�XLI�MRGVIEWMRK�IGSRSQMG�TS[IV�SJ�XLI�QMHHPI�GPEWW�MR�'LMRE��8LI�
FMKKIWX�TVSFPIQ�JSV�PSGEP� JYVRMXYVI�TVSHYGIVW�GSRXMRYIW�XS�FI�XLI�PEGO�
SJ�PSGEP�WYTTP]�SJ�LMKL�UYEPMX]�LEVH[SSHW��LIRGI��TVSHYGIVW�LEZI�XYVRIH�
XLIMV�I]IW�XS�%QIVMGER�LEVH[SSHW�EW�E�VIPMEFPI�WSYVGI�SJ�VE[�QEXIVMEPW�

(YVMRK�LMW�XVMT�XS�'LIRKHY��'LMRE��(V��5YIWEHE�LEH�XLI�STTSVXYRMX]�XS�MRXIVZMI[�PSGEP�JYVRMXYVI�QERYJEGXYVIVW�ERH�
PYQFIV�FVSOIVW�ERH�EWO�JYRHEQIRXEP�UYIWXMSRW�VIPEXIH�XS�XLI�MQTSVXEXMSR�SJ�%QIVMGER�LEVH[SSHW�ERH�SXLIV�WTIGMIW�
JVSQ�SXLIV�GSYRXVMIW��'YVVIRX�MQTSVXIVW�SJ�%QIVMGER�LEVH[SSH�TVSHYGXW�MRHMGEXIH�XLEX�XLI�QSWX�MQTSVXERX�JEGXSV�
[LIR�WIPIGXMRK�E�RI[�WYTTPMIV� JVSQ�XLI�9�7�� MW�GSRWMWXIRX�UYEPMX]�ERH�WIGSRH� JEGXSV� MW� XLI�TVMGI��3XLIV� MQTSVXERX�
EWTIGXW�XLEX�'LMRIWI�MQTSVXIVW�GSRWMHIV�[LIR�FY]MRK�JVSQ�%QIVMGER�LEVH[SSHW�WYTTPMIVW�EVI�TEGOEKMRK��EZEMPEFMPMX]�
SJ�WTIGMIW��ERH�GYWXSQIV�WYTTSVX��1SWX�MQTSVXIVW�EPWS�MRHMGEXIH�XLEX�QSVI�MRJSVQEXMSR�EFSYX�%QIVMGER�LEVH[SSHW�MW�
RIIHIH��EW�PSGEP�JYVRMXYVI�TVSHYGIVW�ORS[�PMXXPI�EFSYX�%QIVMGER�WTIGMIW�TVSTIVXMIW��HMQIRWMSRW��ERH�KVEHMRK�W]WXIQW��

-J�]SY�[SYPH� PMOI�XS� PIEVR�QSVI�EFSYX� MRXIVREXMSREP�QEVOIXMRK�STTSVXYRMXMIW� JSV�%TTEPEGLMER�LEVH[SSH�TVSHYGIVW��
TPIEWI�GSRXEGX�(V��,IRV]�5YIWEHE�EX�UYIWEHE$ZX�IHY

Continuing Education / Short Courses

PRESENTS                  unitload.vt.edu

(V��,IRV]�5YIWEHE�QIIXW�[MXL�7YRKIQ�-RX��
0YQFIV�VITVIWIRXEXMZIW�HYVMRK�XLI������
-RXIVREXMSREP�*YVRMXYVI�*EMV�MR�'LIRKHY��'LMRE

Wood Pallet Design and 
Performance

±4EPPIX�(IWMKR�MR�XLI���WX�
'IRXYV]²
7ITXIQFIV������������

'LIEXLEQ�,EPP��:MVKMRME�8IGL� 
����;IWX�'EQTYW�(VMZI 
&PEGOWFYVK��:%������

Register Online

Unit Load Design and 
Performance

±,S[�XS�VIHYGI�WLMTTMRK�GSWXW²
3GXSFIV����2SZIQFIV��������

'LIEXLEQ�,EPP��:MVKMRME�8IGL� 
����;IWX�'EQTYW�(VMZI 
&PEGOWFYVK��:%������

Register Online
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Extension Highlights
The wood products industry in Virginia 
ŝƐ� Ă� ĐƌŝƟĐĂů� ĐŽŶƚƌŝďƵƚŽƌ� ƚŽ� ƚŚĞ� ĞĐŽŶŽŵǇ�
ŽĨ� ƚŚĞ� ƐƚĂƚĞ͕� ĂŶ� ŝŶĚƵƐƚƌǇ� ƌĞƉƌĞƐĞŶƚĞĚ� ďǇ�
ŵŽƌĞ� ƚŚĂŶ� ϭ͕ϬϬϬ� ƉƌŝŵĂƌǇ� ĂŶĚ� ƐĞĐŽŶĚĂƌǇ�
ŝŶĚƵƐƚƌŝĞƐ�ĂŶĚ�ŽǀĞƌ�ΨϮϱ�ďŝůůŝŽŶ�ŝŶ�ĞĐŽŶŽŵŝĐ�
ŝŵƉĂĐƚ

dŚĞ� �ĞƉĂƌƚŵĞŶƚ� ŽĨ� ^ƵƐƚĂŝŶĂďůĞ�
�ŝŽŵĂƚĞƌŝĂůƐ�;^�/KͿ�Ăƚ�sŝƌŐŝŶŝĂ�dĞĐŚ�ŝƐ�ŽŶĞ�
ŽĨ� ƚŚĞ� h͘^͘� ůĞĂĚŝŶŐ� ĂĐĂĚĞŵŝĐ� ƉƌŽŐƌĂŵƐ�
ŝŶ� ƚŚĞ� ĮĞůĚ� ŽĨ� ƌĞŶĞǁĂďůĞ� ŵĂƚĞƌŝĂůƐ� ǁŝƚŚ�
ĨŽĐƵƐ�ŽŶ�ĐĞůůƵůŽƐŝĐ�ŵĂƚĞƌŝĂůƐ�ƐƵĐŚ�ĂƐ�ǁŽŽĚ�
ƉƌŽĚƵĐƚƐ͘��ĞƐŝĚĞƐ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ƚĞĂĐŚŝŶŐ�ĞīŽƌƚƐ͕�^�/K�ŚĂƐ�ĂŶ� ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ� ŝŶ�
ĚŝƐƐĞŵŝŶĂƟŽŶ� ŽĨ� ŶĞǁ� ŬŶŽǁůĞĚŐĞ� ŝŶ� ƚŚĞ� ĂƌĞĂ� ŽĨ� ƌĞŶĞǁĂďůĞ� ŵĂƚĞƌŝĂůƐ� ƚŚƌŽƵŐŚ�
^�/K͛Ɛ�ƚŚƌĞĞ�ĞǆƚĞŶƐŝŽŶ�ƐƉĞĐŝĂůŝƐƚƐ͘�

Improving and increasing American hardwood exports
dŚĂŶŬƐ� ƚŽ� Ă� ŐƌĂŶƚ� ĨƌŽŵ� ƚŚĞ�h^��ĞƉĂƌƚŵĞŶƚ� ŽĨ��ŐƌŝĐƵůƚƵƌĞ� ĞǆƚĞŶƐŝŽŶ� ƐƉĞĐŝĂůŝƐƚ�
,ĞŶƌǇ�YƵĞƐĂĚĂ�ĂŶĚ�^�/K͛Ɛ��ĞƉĂƌƚŵĞŶƚ�,ĞĂĚ͕�ZŽďĞƌƚ�^ŵŝƚŚ͕�ŚĂǀĞ�ďĞĞŶ�ĂďůĞ�ƚŽ�
ǀŝƐŝƚ�ǁŽŽĚ�ƉƌŽĚƵĐƚƐ�ŝŶĚƵƐƚƌŝĞƐ�ŝŶ�'ĞƌŵĂŶǇ�ĂŶĚ��ŚŝŶĂ�ǁŝƚŚ�ƚŚĞ�ŐŽĂů�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�
ĨĂĐƚŽƌƐ� ƚŚĂƚ� ĚƌŝǀĞ� ĂŶĚ� ŝŶŚŝďŝƚ� ƚŚĞ�
ĞǆƉŽƌƚƐ� ŽĨ� �ŵĞƌŝĐĂŶ� ŚĂƌĚǁŽŽĚƐ�
ĨƌŽŵ�ƚŚĞ��ƉƉĂůĂĐŚŝĂŶ�ZĞŐŝŽŶ͘�

KƵƚƉƵƚƐ� ŽĨ� ƚŚĞ� ƉƌŽũĞĐƚ� ŚĂǀĞ� ďĞĞŶ�
ĚŝƐƐĞŵŝŶĂƚĞĚ� ƚŚƌŽƵŐŚ� ŶĞǁƐůĞƩĞƌƐ͕�
ǁĞď� ďůŽŐƐ� ;Ɛŝŵ͘ƐďŝŽ͘ǀƚ͘ĞĚƵͿ͕� ĂŶĚ�
ǁŽƌŬƐŚŽƉƐ͘� dŚĞ� ůĂƐƚ� ǁŽƌŬƐŚŽƉ� ǁĂƐ�
ŚĞůĚ�ŝŶ�/ŶĚŝĂŶĂ�ŝŶ�ůĂƚĞ�DĂǇ�ϮϬϭϯ�ĂŶĚ�
ƚŚĞ�ůĂƐƚ�ŝŶĚƵƐƚƌǇ�ǀŝƐŝƚ�ŝƐ�ƐĐŚĞĚƵůĞ�ĨŽƌ�
^ĞƉƚĞŵďĞƌ�ǁŚĞŶ�̂ ŵŝƚŚ�ĂŶĚ�YƵĞƐĂĚĂ�
ƚƌĂǀĞů� ƚŽ� ƚŚĞ� ϮϬϭϯ� sŝĞƚŶĂŵ� tŽŽĚ�
tradeshow.

Specialists

Brian Bond
ďďŽŶĚΛǀƚ͘ĞĚƵ 
tŽŽĚ�WƌŽĐĞƐƐŝŶŐ

Urs Buehlmann
ƵďƵĞŚůŵΛǀƚ͘ĞĚƵ 
^ĞĐŽŶĚĂƌǇ�/ŶĚƵƐƚƌǇ�
DĂŶƵĨĂĐƚƵƌŝŶŐ

Henry Quesada
ƋƵĞƐĂĚĂΛǀƚ͘ĞĚƵ 
�ŽŶƟŶƵŽƵƐ�
/ŵƉƌŽǀĞŵĞŶƚ

SBIO
 E x t e n s i o n

(V��5YIWEHE�QIX�[MXL�WIZIVEP�'LMRIWI�JYVRMXYVI�
QERYJEGXYVIVW�HYVMRK�XLI������'LIRHKY�*YVRMXYVI�
7LS[
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Using lean thinking principles to save electricity
�ƵƫŶŐ� ĞŶĞƌŐǇ� ĐŽƐƚƐ� ƌĞŵĂŝŶƐ� Ă�ǁĂǇ� ƚŚĂƚ�ŵĂŶǇ�ǁŽŽĚ� ƉƌŽĚƵĐƚƐ� ĮƌŵƐ� ĐĂŶ� ƚƌŝŵ�
ŽƉĞƌĂƟŶŐ� ĞǆƉĞŶƐĞƐ� ǁŚŝůĞ� ĚĞǀĞůŽƉŝŶŐ� ŶĞǁ� ďƵƐŝŶĞƐƐ� ƉƌŽƐƉĞĐƚƐ� ĂŶĚ� ƐĞƌǀŝŶŐ�

ĞǆŝƐƟŶŐ� ĐƵƐƚŽŵĞƌƐ͘� �ůĞĐƚƌŝĐŝƚǇ� ƌĞƉƌĞƐĞŶƚƐ�
ƚŚĞ� ŚŝŐŚĞƐƚ� ĞŶĞƌŐǇ� ĐŽƐƚ� ;ϲϮ͘ϱйͿ� ĨŽƌ� ǁŽŽĚ�
ƉƌŽĚƵĐƚƐ�ŵĂŶƵĨĂĐƚƵƌĞƌƐ͘�

�ǆƚĞŶƐŝŽŶ� ƐƉĞĐŝĂůŝƐƚƐ�,ĞŶƌǇ�YƵĞƐĂĚĂ͕��ƌŝĂŶ�
�ŽŶĚ� ĂŶĚ� hƌƐ� �ƵĞŚůŵĂŶŶ͕� ĂŶĚ� ƉƌŽĨĞƐƐŽƌ�
�Ăƌů� <ůŝŶĞ� ŚĂǀĞ� ďĞĞŶ� ǁŽƌŬŝŶŐ� ŽŶ� ƚŚĞ�
ŝŵƉůĞŵĞŶƚĂƟŽŶ� ŽĨ� ůĞĂŶ� ƚŚŝŶŬŝŶŐ� ƉƌŝŶĐŝƉůĞƐ�
ŝŶ� ŽƌĚĞƌ� ƚŽ� ƌĞĚƵĐĞ� ĞůĞĐƚƌŝĐŝƚǇ� ĐŽŶƐƵŵƉƟŽŶ�
ŝŶ� ǁŽŽĚ� ƉƌŽĚƵĐƚƐ� ŝŶĚƵƐƚƌŝĞƐ͘� �ůĞĐƚƌŝĐŝƚǇ�
ŵĞƚĞƌŝŶŐ� ƚĞĐŚŶŽůŽŐǇ� ǁĂƐ� ŝŶƐƚĂůůĞĚ� ŝŶ�
ƚŚƌĞĞ� s�� ǁŽŽĚ� ƉƌŽĚƵĐƚƐ� ŝŶĚƵƐƚƌŝĞƐ� ǁŚĞƌĞ�

ĐŽŶƐƵŵƉƟŽŶ� ǁĂƐ� ŵŽŶŝƚŽƌĞĚ� ďĞĨŽƌĞ� ĂŶĚ� ĂŌĞƌ� ůĞĂŶ� ƚŚŝŶŬŝŶŐ� ŝŵƉůĞŵĞŶƚĂƟŽŶƐ͘�
WƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ŚĂǀĞ�ďĞĞŶ�ĚŝƐƐĞŵŝŶĂƚĞĚ�ƚŚƌŽƵŐŚ�ŶĞǁƐůĞƩĞƌƐ͕�ǁŽƌŬƐŚŽƉƐ͕�ĂŶĚ�
ǁĞď�ĞǆƚĞŶƐŝŽŶ�ĂƌƟĐůĞƐ�;Ɛŝŵ͘ƐďŝŽ͘ǀƚ͘ĞĚƵͿ͘

Turning wood into electricity
ZĞĐĞŶƚůǇ͕�̂ �/K�ĂĐƋƵŝƌĞĚ�Ă�ƉŽƌƚĂďůĞ�ƉŽǁĞƌ�ƉůĂŶƚ�ƚŚĂƚ�ƵƐĞƐ�ǁŽŽĚ�ĐŚŝƉƐ�ĂƐ�ĨĞĞĚƐƚŽĐŬ�
ĨŽƌ� ŐĞŶĞƌĂƟŽŶ� ŽĨ� ĞůĞĐƚƌŝĐŝƚǇ͘� dŚĞ� ƉŽǁĞƌ� ƉůĂŶƚ� ŝƐ� ĐĂƉĂďůĞ� ŽĨ� ƉƌŽĚƵĐŝŶŐ� ϭϬ͕ϬϬϬ�

ǁĂƩƐ� ƉĞƌ� ŚŽƵƌ� ǁŝƚŚ� ĂŶ� ĞƐƟŵĂƚĞĚ� ŝŶƉƵƚ� ŽĨ�
ϭϮ�ŬŝůŽŐƌĂŵƐ�ŽĨ�ĨĞĞĚƐƚŽĐŬ�ƉĞƌ�ŚŽƵƌ͘ �dŚĞ�ƵŶŝƚ�
turns wood chips into syngas, a gas that is 
ĐŽŵƉŽƐĞĚ� ŵŽƐƚůǇ� ŽĨ� ĐĂƌďŽŶ� ŵŽŶŽǆŝĚĞ� ĂŶĚ�
ŚǇĚƌŽŐĞŶ͘�dŚĞ�ƐǇŶŐĂƐ�ŝƐ�ĮůƚĞƌĞĚ�ƚŽ�ĞůŝŵŝŶĂƚĞ�
ƵŶĚĞƐŝƌĂďůĞ� ƐƵďƐƚĂŶĐĞƐ� ĂŶĚ� ĨĞĞĚ� ŝŶƚŽ� Ă�
ĐŽŵďƵƐƟŽŶ� ĞŶŐŝŶĞ͘� dŚĞ� ĞŶŐŝŶĞ� ƉŽǁĞƌƐ� Ă�
ŐĞŶĞƌĂƚŽƌ�ƚŚĂƚ�ĐĂŶ�ŽƵƚƉƵƚ�ϭϭϬ�Žƌ�ϮϮϬ�ǀŽůƚƐ͘�

�ƵƌŝŶŐ� ƚŚĞ� ůĂƐƚ� ŵŽŶƚŚƐ� ^�/K� ĞǆƚĞŶƐŝŽŶ�
ƐƉĞĐŝĂůŝƐƚ� ,ĞŶƌǇ� YƵĞƐĂĚĂ� ŚĂƐ� ĐŽŶĚƵĐƚĞĚ�
ƐĞǀĞƌĂů� ĚĞŵŽŶƐƚƌĂƟŽŶƐ� ŽĨ� ƚŚĞ� ƚĞĐŚŶŽůŽŐǇ�
ǁŝƚŚ� ƚŚĞ� ŝĚĞĂ� ŽĨ� ŵŽƟǀĂƟŶŐ� ůŽĐĂů� ŝŶĚƵƐƚƌŝĞƐ�
ĂŶĚ� ďŝŽĞŶĞƌŐǇ� ƌĞƐĞĂƌĐŚĞƐ� ŝŶ� ŚŽǁ� ƚŽ� ƚƵƌŶ�
ďŝŽŵĂƐƐ�ŝŶƚŽ�ĐůĞĂŶ�ĞŶĞƌŐǇ͘

The recommendation with the highest average 
savings per employee is: “(UHS`aL�Å\L�NHZ�MVY�
WYVWLY�HPY�M\LS�YH[PV” with $102.01/year savings. 
The highest average savings per ft2 is: 
“,SPTPUH[L�SLHRZ�PU�PULY[�NHZ�HUK�JVTWYLZZLK�
HPY�SPULZ�]HS]LZ” with $5.05/year. 
The recommendation with the lowest average 
payback period is: “9LK\JLK�[OL�WYLZZ\YL�VM�
JVTWYLZZLK�HPY�[V�[OL�TPUPT\T�YLX\PYLK” with 
0.29 years.
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&ŽƵƌƚŚ�/ŶŶŽǀĂƟŽŶ�tŽƌŬƐŚŽƉ
EŽǀĞŵďĞƌ�ϳ͕ �ϮϬϭϯ�ϴ͗ϯϬ�Ă͘ŵ͘�Ͳ�Ϯ͗ϬϬ�Ɖ͘ŵ͘

/ŶƐƉŝƌĞ�ĂŶĚ�ŵŽƟǀĂƚĞ�ƐƚƵĚĞŶƚƐ͕�ƌĞƐĞĂƌĐŚ�ĨĂĐƵůƚǇ͕�ĂŶĚ�
ůŽĐĂů�ĞŶƚƌĞƉƌĞŶĞƵƌƐ�ŝŶƚŽ�ĚĞǀĞůŽƉŝŶŐ�ƚŚĞŝƌ�ŝĚĞĂƐ�ŝŶƚŽ�
ƐƵĐĐĞƐƐĨƵů�ĐŽŵŵĞƌĐŝĂů�ƉƌŽĚƵĐƚƐ͘

ZĞŐŝƐƚƌĂƟŽŶ͗ 
ĐƉĞ͘ǀƚ͘ĞĚƵͬƌĞŐͬŝďŵǁͬ

�ŶĞƌŐǇ�ZĞĚƵĐƟŽŶƐ�hƐŝŶŐ�>ĞĂŶ�dŚŝŶŬŝŶŐ
EŽǀĞŵďĞƌ�ϮϬ͕�ϮϬϭϯ�ϵ͗ϬϬ�Ă͘ŵ͘�Ͳ�ϰ͗ϯϬ�Ɖ͘ŵ͘

/ŶƐƉŝƌĞ�ĂŶĚ�ŵŽƟǀĂƚĞ�ƐƚƵĚĞŶƚƐ͕�ƌĞƐĞĂƌĐŚ�ĨĂĐƵůƚǇ͕�ĂŶĚ�
ůŽĐĂů�ĞŶƚƌĞƉƌĞŶĞƵƌƐ�ŝŶƚŽ�ĚĞǀĞůŽƉŝŶŐ�ƚŚĞŝƌ�ŝĚĞĂƐ�ŝŶƚŽ�
ƐƵĐĐĞƐƐĨƵů�ĐŽŵŵĞƌĐŝĂů�ƉƌŽĚƵĐƚƐ͘

ZĞŐŝƐƚƌĂƟŽŶ͗ 
ĐƉĞ͘ǀƚ͘ĞĚƵͬƌĞŐͬĞƌůƚͬ
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