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Honorable Chair and Members 
  of the County Council 
County of Maui 
Wailuku, Maui, Hawaii 
 
Chair and Members: 
 
 Your Water Authority, Social Services, and Parks Committee, having 
met on March 4, 2024, makes reference to Bill 26 (2024), entitled “A BILL 
FOR AN ORDINANCE AUTHORIZING THE MAYOR OF THE COUNTY OF 
MAUI, TO ENTER INTO AN INTERGOVERNMENTAL AGREEMENT WITH 
PURDUE UNIVERSITY.” 
 
 Bill 26’s purpose is to authorize the Mayor to enter into an 
intergovernmental agreement with Purdue University with an intent for 
the County to commit $20,000 for participation in the Water Research 
Foundation fire project, including the purchase of experimental supplies, 
labor and travel, and unspecified in-kind contributions of staff time and 
expertise. 
 
 Your Committee notes that the project research is expected to lead 
to the first national recommendations on the roles and responsibilities of 
utilities and federal and state agencies for addressing drinking water 
contamination caused by wildfires. 
 
 Your Committee further notes that under Section 2.20.020, Maui 
County Code, unless authorized by ordinance, the Mayor must not enter 
into any intergovernmental agreement or amendment which places a 
financial obligation on the County or any department or agency. 
 
 By correspondence dated February 26, 2024, the Department of 
Water Supply transmitted a revised document dated February 1, 2024, 
entitled “Emerging Opportunities Project Concept,” which confirms the 
Department’s commitment and support of the project and further outlines 
the project objectives, background, approach, and deliverables. 
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 Your Committee notes the project goal is to supply a final report and 
training session with recommendations on utility design and post-fire 
response and recovery.  The project is estimated to be completed by 
December 2025. 
 
 A representative of Purdue University informed your Committee that 
the research may help to determine whether backflow prevention devices 
can be a stopgap measure to prevent wildfire contaminants from entering 
the water distribution system. 
 
 He added that the project’s scope does not include financial 
analysis, but encouraged your Committee to investigate funding options if 
the final report demonstrates the effectiveness of installing backflow 
prevention devices. 
 
 The Representative said the County’s participation is valuable given 
the ongoing recovery efforts from the August 2023 wildfires on Maui 
Island. 
 
 The Director of Water Supply confirmed that the $20,000 would be 
derived from the Department’s operating budget.  The estimated total 
budget for the project is $390,500, of which partnering utilities are 
collectively providing $157,000. 
 
 Your Committee acknowledged the importance and benefit to the 
County in contributing to research that may better prepare at-risk 
communities to wildfires across the United States. 
 
 Your Committee voted 7-0 to recommend passage of Bill 26, CD1 
(2024) on first reading.  Committee Chair Sinenci, Vice-Chair Johnson, 
and members Cook, Kama, Lee, Rawlins-Fernandez, and Sugimura voted 
“aye.”  Committee members Paltin and Uʻu-Hodgins were excused. 
 
 Your Committee is in receipt of Bill 26, CD1 (2024), entitled “A BILL 
FOR AN ORDINANCE AUTHORIZING THE MAYOR OF THE COUNTY OF 
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MAUI TO ENTER INTO AN INTERGOVERNMENTAL AGREEMENT WITH 
PURDUE UNIVERSITY,” approved as to form and legality by the 
Department of the Corporation Counsel, incorporating your Committee’s 
recommended revisions and nonsubstantive revisions. 
 
 Your Water Authority, Social Services, and Parks Committee 
RECOMMENDS that Bill 26, CD1 (2024), as revised herein and attached 
hereto, entitled “A BILL FOR AN ORDINANCE AUTHORIZING THE MAYOR 
OF THE COUNTY OF MAUI TO ENTER INTO AN INTERGOVERNMENTAL 
AGREEMENT WITH PURDUE UNIVERSITY,” be PASSED ON FIRST 
READING and be ORDERED TO PRINT. 
 
 This report is submitted in accordance with Rule 8 of the Rules of 
the Council. 
 
 
 

__________________________________________ 
 SHANE M. SINENCI, Chair 

 
wassp:cr:24008aa:clm 



ORDINANCE NO. ____________ 

BILL NO. ____________ (2024) 

A BILL FOR AN ORDINANCE AUTHORIZING THE MAYOR OF THE COUNTY OF 
MAUI TO ENTER INTO AN INTERGOVERNMENTAL AGREEMENT WITH 

PURDUE UNIVERSITY 

BE IT ORDAINED BY THE PEOPLE OF THE COUNTY OF MAUI: 

SECTION 1.  Purpose.  In accordance with the County of Maui Department 

of Water Supply�s (�County�) letter of support and collaboration (�Letter of 

Support�) with Purdue University (�Agency�), the County expressed its intent to 

commit $20,000 to be used for the purchase of experimental supplies, labor, and 

travel, including unspecified in-kind contributions of staff time and expertise as 

more fully described in the Letter of Support attached as Exhibit �1�. 

Section 2.20.020, Maui County Code, provides that, unless authorized by 

ordinance, the Mayor must not enter into any intergovernmental agreement or 

any amendment to the intergovernmental agreement which places a financial 

obligation on the County or any department or agency. 

SECTION 2.  Authorization.  Under Section 2.20.020, Maui County Code, 

the Council of the County of Maui authorizes the Mayor to execute any 

agreement with the Agency to fulfill the Letter of Support, other necessary 

documents relating to any agreement with the Agency, and any amendments. 

SECTION 3.  Effective date.  This Ordinance takes effect on approval. 

26, CD1 



AVYMUVED AS 11) trUMM AND LJX1 

Caleb P. Rowe 

2 

APPROVED AS TO FORM AND LEGALITY: 

Department of the Corporation Counsel 
County of Maui 

wassp:misc:008abill01:clm 



EXHIBIT "1" 

“By Water All Things Find Life”

February 26, 2024

Purdue University
610 Purdue Mall
West Lafayette, Indiana 47907-2040
Attn: Andrew Whelton

Dear Andrew,

This letter confirms the County of Maui, Department of Water Supply’s 
Agreement to participate in the Project as set forth in the “Emerging Opportunities & 
Project Concept” document dated February 1, 2024, and attached hereto as 
Attachment “A”.   This Agreement supports the collaboration for the Water Research 
Foundation fire project you are submitting in February 2024. We appreciate being 
considered in its development. As you know our organization is an enterprise fund 
with approximately 200 employees that service approximately 164,221 residents.

To support this project, we commit to providing $20,000.00 to be used for the 
purchase of experimental supplies, labor, and travel. We recognize there will be 
structures manufactured by the Fire Research Safety Institute and inside and outside 
these structures will be water system components. We recognize that samples will be 
collected and transported to Purdue University for forensic analysis.

Separately, we recognize that as part of the project you have asked that we 
provide our own time and expertise periodically in the review of the experimental plan, 
design/configuration of field experiments, and even share experiences responding to 
and recovering from wildfires (or connections to communities that we know have had 
such experiences). We estimate an IN-KIND contribution of personnel labor that will be 
determine at a later date.

Please do not hesitate to contact us if there are any questions. My contact 
information is (808) 270-6193.

Sincerely,

_____________________________ 
JOHN STUFFLEBEAN, P.E.
Director

RICHARD T. BISSEN, JR.
Mayor

JOSIAH K. NISHITA
Managing Director

JOHN STUFFLEBEAN, P.E.
Director

JAMES A. LANDGRAF
Deputy Director

DEPARTMENT OF WATER SUPPLY
COUNTY OF MAUI

200 SOUTH HIGH STREET
WAILUKU, MAUI, HAWAI I 96793 

http://www.mauicounty.gov/water



Purdue University 
610 Purdue Mall 
West Lafayette, Indiana 47907-2040
Attn: Andrew Whelton 
Page 2 

AFFIRMED: 

_____________________________ 
RICHARD T. BISSEN, JR. 
Mayor, County of Maui 

APPROVED AS TO FORM: 

_____________________________ 
ANDREW J. WHELTON, PH.D. 
PURDUE UNIVERSITY 

APPROVED AS TO FORM 
AND LEGALITY: 

_____________________________ 
CALEB ROWE 
Deputy Corporation Counsel 



ATTACHMENT "A" 

• 

• 

• 

• 

revealed that temperatures as low as 150 °C (much lower than what others had previously reported)  
800 °C 

Three series of structure "burns" are planned at the FSRI facility in Pennsylvania and acq 

ï

EMERGING OPPORTUNITIES PROJECT CONCEPT

WRF Staff Sponsor: Jian Zhang Date Submitted: Feb. 1, 2024

Project Title: Ì±©¿®¼­ ³±®» ®»­·´·»²¬ ©¿¬»® ­§­¬»³­ ·² ¬¸» º¿½» ±º º·®»æ Í±´«¬·±²­ ¬± «²¼»®­¬¿²¼·²¹ ¿²¼

°®»ª»²¬·²¹ ·²º®¿­¬®«½¬«®» ¼¿³¿¹»

EO Type (EO, Add-on, Partnership): ÛÑ ©·¬¸ ½±óº«²¼·²¹ ¬± ¾» ­±´»ó­±«®½»¼ ¬± Ð«®¼«» Ë²·ª»®­·¬§ 

Objective(s): É» ©·´´ ¼»¬»®³·²» ¬¸» ½±²¼·¬·±²­ ¬¸¿¬ ½¿«­» °¸§­·½¿´ ¿²¼ ½¸»³·½¿´ ¼¿³¿¹» ¬± «¬·´·¬§ ¿­­»¬­ ¾§ 

º·®»­ ¿²¼ ³·¬·¹¿¬·±² ¿½¬·±²­ ¬± ´»­­»² ¬¸·­ ¼¿³¿¹»ò É·¬¸ °¿®¬²»® º»»¼¾¿½µ ¿´®»¿¼§ ®»½»·ª»¼ô ¿²¼ ±«® ±©² ´¿¾ 
¿²¼ °±­¬óº·®» º·»´¼ ±¾­»®ª¿¬·±²­ ·² Ñ®»¹±²ô Ý±´±®¿¼±ô Ø¿©¿··ô ¿²¼ Ý¿´·º±®²·¿ô ©» ·¼»²¬·º·»¼ º±«® µ»§ ¯«»­¬·±²­ 

¬¸¿¬ ©» ©·´´ ¿¼¼®»­­ ·² ¬¸» °®±°±­»¼ »ºº±®¬­æ

Ø±© ¼± °´¿­¬·½ô ½±²½®»¬»ô ¿²¼ ·²­«´¿¬»¼ ½±ª»® ø½±²½®»¬» ª­ò ·®±²÷ ©¿¬»® ³»¬»® ¾±¨»­ ½±³°¿®» ¿¬
°®±¬»½¬·²¹ ¬¸» »²½´±­»¼ ©¿¬»® ³»¬»® º®±³ ¸»¿¬ ¼¿³¿¹»á

Ì± ©¸¿¬ ¼»¹®»» ¼± ­·²¹´» ¿²¼ ¼±«¾´» ½¸»½µ ª¿´ª» ©¿¬»® ³»¬»®­ °®»ª»²¬ ¾¿½µº´±© ·²¬± ¬¸» «¬·´·¬§ ­»®ª·½»
´·²» ©¸»² »¨°±­»¼ ¬± ¸»¿¬á

É¸¿¬ ·­ ¬¸» ³·²·³«³ ¿³±«²¬ ±º ²»¹¿¬·ª» °®»­­«®» ²»»¼»¼ ¬± ¼®¿© °±´´«¬¿²¬­ øª¿°±®­ ¿²¼ñ±®
°¿®¬·½«´¿¬»­÷ º®±³ ­¬®«½¬«®» º·®»­ ·²¬± ¿ ­»®ª·½» ´·²»á

É¸¿¬ ­¬®«½¬«®»óº·®» °±´´«¬¿²¬­ ½±²¼»²­» ¿²¼ ­±®¾ ·²­·¼» ¬¸» ³»¬¿´ ¿²¼ °´¿­¬·½ ­»®ª·½» ´·²»­ô ¿²¼ ¸±©
¼±»­ ¬¸¿¬ ª¿®§ ¾¿­»¼ ±² ¼·­¬¿²½» º®±³ ¬¸» ­¬®«½¬«®» º·®»á

Background/Rationale: Í·²½» îðïéô ïêõ ©·¼»­°®»¿¼ ª±´¿¬·´» ±®¹¿²·½ ½±³°±«²¼ øÊÑÝ÷ ¼®·²µ·²¹ ©¿¬»® 

½¸»³·½¿´ ½±²¬¿³·²¿¬·±² »ª»²¬­ ¸¿ª» ¾»»² ½¿«­»¼ ¾§ ©·´¼º·®»­ ·² Ø¿©¿··ô Ñ®»¹±²ô Ý±´±®¿¼±ô ¿²¼ Ý¿´·º±®²·¿ò 
Í±³»¬·³»­ çõ ³±²¬¸­ ±º °·°» ®»°´¿½»³»²¬ ©»®» ²»»¼»¼ ¬± ®»³±ª» ¬¸» ½±²¬¿³·²¿¬·±² ½±«°´»¼ ©·¬¸ Do Not 
Use ±®¼»®­ò Í»ª»®¿´ «¬·´·¬§ °¿®¬²»®­ ¸¿ª» »¨°»®·»²½»¼ ¬¸»­» ¼·­¿­¬»®­ô ¿²¼ ±¬¸»®­ ¸¿ª» ¾»»² ©±®µ·²¹ ¬± 

·³°®±ª» ­»½¬±® «²¼»®­¬¿²¼·²¹ò Ì¸·­ ½±²¬¿³·²¿¬·±² ½±³»­ º®±³ øï÷ ÊÑÝ »²¬®§ º®±³ ¼»°®»­­«®·¦»¼ ©¿¬»® 
¼·­¬®·¾«¬·±² ­§­¬»³ ¿­­»¬­ ø·ò»òô ¸§¼®¿²¬­ô ¬¿²µ­ô °·°»­÷ô øî÷ ¾¿½µ ­·°¸±²¿¹» ±º ½±²¬¿³·²¿¬·±² º®±³ ¼»­¬®±§»¼ 
¿²¼ ¼¿³¿¹»¼ ­¬®«½¬«®» °´«³¾·²¹ô ¿²¼ øí÷ ¼·®»½¬ °´¿­¬·½ ©¿¬»® ­§­¬»³ ¼¿³¿¹» ¿²¼ ´»¿½¸·²¹ïò Ì¸»®³¿´ ¼¿³¿¹» 

¬± ©¿¬»® ­§­¬»³ °´¿­¬·½­ ø°·°»­ô ¹¿­µ»¬­ô »¬½ò÷ ½¿² ¾» ®»­°±²­·¾´» º±® ½±²¬¿³·²¿¬·±²îôíôìò Ñ«® ÉÎÚ ëïðê °®±¶»½¬ë

½¿² °®±³°¬ 

©¿¬»® ­§­¬»³ °´¿­¬·½­ ¬± ¹»²»®¿¬» ÊÑÝ ½±²¬¿³·²¿¬·±²ò Ú±® ½±³°¿®·­±²ô ©·´¼º·®»­ ½¿² ®»¿½¸ íððó êôéôèò
Î»½»²¬ ©±®µ ¾§ ±¬¸»®­ ¬¸»±®·¦»¼ ¬¸¿¬ «¬·´·¬§ ¿­­»¬­ â ïòë º¬ ¾»´±© ¹®±«²¼ ­«®º¿½» ³¿§ ¾» ·²­«´¿¬»¼ º®±³ ¬¸»®³¿´ 
¼¿³¿¹»çò Þ«¬ô ­¸¿´´±© ­»®ª·½» ´·²»­ô ³»¬»® ¾±¨»­ñ³»¬»®­ô ª¿´ª»­ô ¿²¼ ±¬¸»® ·²º®¿­¬®«½¬«®» ¿®» ª«´²»®¿¾´»ò ß 

²»© îðîí ­¬«¼§ïð ø¾§ ±«® ½±´´¿¾±®¿¬±® ±² ¬¸·­ ÛÑ °®±¶»½¬÷ ¸¿­ ½±²º·®³»¼ ±«® ¬¸»±®§æ ­¬®«½¬«®» º·®»­ ¹»²»®¿¬» 
½¸»³·½¿´ ½±²¬¿³·²¿¬·±² ¿²¼ ¬¸·­ ½¿² ¾» ­«½µ»¼ ·²¬± ¾«·´¼·²¹ °´«³¾·²¹ ¼«®·²¹ ¼»°®»­­«®·¦¿¬·±²ïïò This 

discovery is transformational for the utilities as it pertains to not just wildfires, but structure fire events too. Ì± 

¸»´° ®¿°·¼´§ ¿¼ª¿²½» ©¿¬»® «¬·´·¬§ «²¼»®­¬¿²¼·²¹ ¿²¼ ®»­°±²­» ¬± ¿ ¹®±©·²¹ ²«³¾»® ±º º·®»­ô ©» ©·´´ ¬»­¬ ©¿¬»®
«¬·´·¬§ ®»­»¿®½¸ ¯«»­¬·±²­ ·²¬± °´¿²²»¼ ­¬®«½¬«®» ¾«®²­ò Í»°¿®¿¬»´§ô ¬¸»®» ¿®» ³±®» ¬¸¿² íìðôððð ­¬®«½¬«®» º·®»­

·² ¬¸» ËòÍòñ§»¿®ïî ¿²¼ ­±³»¬·³»­ ´±½¿´·¦»¼ ¼·­¬®·¾«¬·±² ­§­¬»³ ¼»°®»­­«®·¦¿¬·±² ±½½«®­ò Í¬®«½¬«®» º·®»­ ¿²¼ 
°®»­­«®» ´±­­ ½¿² ¿´­± ±½½«® ¼«» ¬± °±­¬ó»¿®¬¸¯«¿µ» º·®»­ïíôïìôïëò

Approach: «·®»¼ 

­¬®«½¬«®»­ ¬¸®±«¹¸±«¬ ¬¸» ËÍô ·²½´«¼·²¹ ½±³°¿®¬³»²¬ º·®» ­½»²¿®·±­ô ­·²¹´»óº¿³·´§ô ®±±³ó¿²¼ó½±²¬»²¬­ º·®» 
­½»²¿®·±­ ¿²¼ ³«´¬·ó­¬±®§ô ³«´¬·óº¿³·´§ ­¬®«½¬«®» º·®» ­½»²¿®·±­ò Ú·®»­ ©·´´ ¾» ½±²¼«½¬»¼ ©·¬¸ ½±²¼·¬·±²­ ­·³·´¿® 

ï Ð®±½¬±® »¬ ¿´ò îðîïò AWWA Wat. Sci. ¸¬¬°­æññ¿©©¿ò±²´·²»´·¾®¿®§ò©·´»§ò½±³ñ¼±·ñº«´´ñïðòïððîñ¿©­îòïïèí
î ×­¿¿½­±² »¬ ¿´ò îðîðò Environ. Sci.: Wat. Res. & Technol. ¸¬¬°­æññ°«¾­ò®­½ò±®¹ñ»²ñ½±²¬»²¬ñ¿®¬·½´»¸¬³´ñîðîïñ»©ñ¼ð»©ððèíê¾
í Ü®¿°»® »¬ ¿´ò îðîîò Environ. Sci. & Technol. ¸¬¬°­æññ°«¾­ò¿½­ò±®¹ñ¼±·ñº«´´ñïðòïðîïñ¿½­»­¬©¿¬»®òï½ððìðï
ì Ó»¬¦ »¬ ¿´ò îðîíò ACS EST Wat. ¸¬¬°­æññ°«¾­ò¿½­ò±®¹ñ¼±·ñº«´´ñïðòïðîïñ¿½­»­¬©¿¬»®òî½ððîìè
ë ×­¿¿½­±² »¬ ¿´ò ×² °®»°ò ÉÎÚò ¸¬¬°­æññ©©©ò©¿¬»®®ºò±®¹ñ®»­»¿®½¸ñ°®±¶»½¬­ñ°±­¬ó©·´¼º·®»ó¼·­¬®·¾«¬·±²ó­§­¬»³ó©¿¬»®ó¯«¿´·¬§ó·³°¿½¬­ó¿²¼ó°±¬»²¬·¿´ó®»­°±²­»­
ê Ø¿¿­» ¿²¼ Í¿½µ»¬¬ò ïççèò Proc. Tall Timbers Fire Ecology Conference Proceedings. Ì¿´´¿¸¿­­»»ô Ú´±®·¼¿ò
é Ò»¿®§ »¬ ¿´ò ïçççò Forest Ecol. Mgmnt. ¸¬¬°­æññ¼±·ò±®¹ñïðòïðïêñÍðíéèóïïîéøçç÷ðððíîóè
è Þ«­­» »¬ ¿´ò îððëò ×²¬´ Ö É·´¼´¿²¼ Ú·®»ò ¸¬¬°­æññ¼±·ò±®¹ñïðòïðéïñÉÚðìðêî
ç Î·½¸¬»® »¬ ¿´ò îðîîò Fire Technol. ¸¬¬°­æññ´·²µò­°®·²¹»®ò½±³ñ¿®¬·½´»ñïðòïððéñ­ïðêçìóðîîóðïîíîóí
ïð Ø±®² »¬ ¿´ò îðîíò Fire Technol. ¸¬¬°­æññ¼±·ò±®¹ñïðòïððéñ­ïðêçìóðîíóðïìèéóì
ïï É¸»´¬±² »¬ ¿´ò îðîíò AWWA Wat. Sci. ¸¬¬°­æññ¿©©¿ò±²´·²»´·¾®¿®§ò©·´»§ò½±³ñ¼±·ñïðòïððîñ¿©­îòïíïè
ïî ÒÚÐßò îðîíò Ø±³» Í¬®«½¬«®» Ú·®»­ò Ï«·²½§ô Óßò 
ïí Ý¸«²¹ »¬ ¿´ò Ö«´§ ïççêò Ù¿·¬¸»®­¾«®¹ô ÓÜò ¸¬¬°­æññ¼±·ò±®¹ñïðòêðîèñÒ×ÍÌòÍÐòçðï
ïì Ì±¼¼ »¬ ¿´ò 1994 Northridge earthquake: performance of structures, lifelines and fire protection systems. NIST Special Publication 862. Ù¿·¬¸»®­¾«®¹ô ÓÜò 
ïë Í½¿©¬¸±®² »¬ ¿´ò Fire Following Earthquake; ßÍÝÛå ÒÚÐßò îððëò



because of the project's significance 

î

¬± °®·±® ¾«®²­ïêô but our design will integrate utility assets. Í·²¹´» ½±³°¿®¬³»²¬ ¿²¼ ­·²¹´»óº¿³·´§ ®¿²½¸ ¾«·´¼·²¹ 

º·®» »¨°»®·³»²¬­ ¸¿ª» ¾»»² °´¿²²»¼ ¾§ ÚÍÎ× ·² îðîìò É» ¸¿ª» ¬¸®»» »¨°»®·³»²¬­æ 

Experiment 1: How does chemical contamination change down copper, HDPE, and PVC service lines? 
Experiment 2: How can meter boxes lessen water meter and service line damage?  
Experiment 3: What is the role of pipe orientation on contamination entering distribution systems?

ß¬ ¬¸» º·»´¼ ­·¬»ô ©» ©·´´ ·¼»²¬·º§ ¬¸» ·²º´«»²½» ±º ¼·­¬¿²½» º®±³ ¬¸» º·®»ô ¬»³°»®¿¬«®»ô ¿²¼ °®±¹®»­­·±² ±º º·®» ±² 
ª¿®·±«­ ¬§°»­ ±² ¬¸» ®»­«´¬·²¹ ¼¿³¿¹» ¿²¼ ½±²¬¿³·²¿¬·±² ±º ¿­­»¬­ ø³»¬»®­ô °·°»­ô ª¿´ª»­÷ò É» ©·´´ ¿´­± ¿­­»­­ 
¬¸» ·³°¿½¬ ±º ¬¸» ±®·»²¬¿¬·±² ±º ¬¸» ¿­­»¬ ®»´¿¬·ª» ¬± ¬¸» º·®» øª»®¬·½¿´ô ¸±®·¦±²¬¿´÷ ¿²¼ ¬¸» ·³°¿½¬ ±º ³¿¬»®·¿´­ ´·µ» 

½±²½®»¬» ±® ­±·´ ¬¸¿¬ ¿®» ±º¬»² ¾»¬©»»² ¬¸» º·®» ¿²¼ ¬¸» ¿­­»¬ò É» ©·´´ ³»¿­«®» ¸»¿¬ º´«¨ ¿¬ ­°»½·º·½ ´±½¿¬·±²­ 
¿­ ¿ º«²½¬·±² ±º ¬¸» º·®» °®±¹®»­­·±² ¬·³»´·²»ò É» ¾»´·»ª» ¬¸¿¬ ¿½½«®¿¬»´§ ¯«¿²¬·º§·²¹ ¬¸» ¸»¿¬ º´«¨ ©·´´ »²¿¾´» 

³±®» ¿½½«®¿¬» °®»¼·½¬·±²­ ±º ¬¸» ¬¸»®³¿´ ®»­°±²­» ±º ¿­­»¬­ ¾»§±²¼ ¬¸±­» ¬»­¬»¼ »¨°»®·³»²¬¿´´§ò Ì± 
«²¼»®­¬¿²¼ ¬¸» ¼»¹®»» ­¬®«½¬«®» º·®»­ ½¿² ½±²¬¿³·²¿¬» ¼®·²µ·²¹ ©¿¬»® ­»®ª·½» ´·²»­ô ´·¯«·¼ ½±²¼»²­¿¬» ¿²¼ 
±®¹¿²·½ ª¿°±® ©·´´ ¾» ½±´´»½¬»¼ ¼«®·²¹ ¬¸» »¨°»®·³»²¬ò Ì¸»®³±½±«°´»­ ©·´´ ¾» «­»¼ ¬± ¿­­»­­ ¬»³°»®¿¬«®» ¿²¼ 

¬¸·­ ¼¿¬¿ ­±«®½» ©·´´ ¸»´° «­ ·²¬»®°®»¬ °¸§­·½¿´ ¼¿³¿¹» ¿²¼ ©¿¬»® ½±²¬¿³·²¿¬·±² ®»­«´¬­ò 

ß¼¼·¬·±²¿´´§ô ©¿¬»® «¬·´·¬§ ®»½±ª»®§ ´»­­±²­ ©¸»®» ©·´¼º·®»­ ¸¿ª» ¼¿³¿¹»¼ ©¿¬»® ¼·­¬®·¾«¬·±² ­§­¬»³­ ©·´´ ¾» 
º±®³¿´´§ ¼±½«³»²¬»¼ò Í°»½·º·½¿´´§ô ´»­­±²­ ¿¾±«¬ °±­¬óº·®» ½±²¬¿³·²¿¬·±² ¬»­¬·²¹ô º´«­¸·²¹ô ±°»®¿¬·±²­ô ³¿¬»®·¿´ 

°®±½«®»³»²¬ô ¿²¼ ¿­­»¬ ®»°´¿½»³»²¬ ©·´´ ¾» ½±²­·¼»®»¼ò Ì¸» ®»ª·»© ©·´´ ¿´­± º±½«­ ±² «¬·´·¬§ ¿°°®±¿½¸»­ ¬± 
·³°®±ª·²¹ °±­¬ó®»½±ª»®§ º·®» ¼»º»²­» ø·ò»òô ­±³» «¬·´·¬·»­ ¸¿ª» ®»¯«·®»¼ ¾¿½µº´±© °®»ª»²¬·±² ¼»ª·½»­ ±² »ª»®§ 
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