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MONMOUTH COUNTY PROJECTS FOR PRE-DISASTER MITIGATION PLAN 
 
1.  RETROFIT EXISTING FACILITIES FOR STORAGE OF CRITICAL EQUIPMENT 
     PRESENTLY HOUSED AT FLOOD-PRONE HIGHWAY DISTRICT GARAGES 
      
     Highway districts #1 (Belford) and #8 (Hazlet) 
 
      Monmouth County stores equipment at regional Highway District Garages.   There are 

flooding problems at County Highway District #1, in the Belford section of Middletown and at   
County Highway District #8, in Hazlet.  Critical equipment necessary to prepare for, respond to 
and recover from natural disasters would be moved to other Highway District Garages or other 
County facilities.  These other existing facilities need to be retrofitted and expanded to provide 
adequate storage. 

  
2. REGIONAL STORMWATER MANAGEMENT (Phase 1 – Hydrological and Drainage 

Studies ----- Phase 2 – Acquisition/Construction of Sediment Management Site) 
 
2A. Phase 1:  Identify and Prioritize critical stream segments and receiving water bodies 
most often flooded, Develop and Secure Permits to clean, dredge, widen and otherwise improve 
water flow to reduce flooding impacts and flooded areas. 
 
2B. Phase 2:  Acquire Properties for Regional Dredge Management Site(s), Design and 
Secure Permits to construct appropriate facilities for acceptance, storage and reuse of the materials 
removed from impacted streams and lakes.  Construct Facilities. 

  
3. PROTECTIVE MEASURES FOR UTILITY RIGHTS-OF-WAY  

 
Upgrade existing power line, natural gas, water supply and sewer easements 
served by unimproved dirt roads or trails to assure ready access by emergency 
response and repair vehicles, in cooperation with local utilities.   (Many Utility 
ROW have become impassable without 4WD vehicles and on-the-spot cut and fill; 
and severely impede timely storm preparation or repairs.) 

 
4. PURCHASE OF FLOOD-PRONE PROPERTIES 

 
Acquisition and deed restriction of properties Monmouth County and locally 
active conservation organizations have identified for preservation which are 
located in flood-prone areas. 
 

5. UPGRADE CRITICAL COUNTY ROADS AND BRIDGES IMPACTED BY FLOODING 
 
Under this project, Monmouth County will investigate and prioritize roadways and bridges with 
history of flooding with negative implications to public safety with respect to the drivers and/or 
nearby residents’ mobility.  Once they have been prioritized, County will then develop a schedule 
to proceed with the design of improvements to the specific critical County facility to safeguard the 
infrastructure as well as the general public utilizing the said critical County facility. 
 

• An example of a critical Monmouth County facility upgrade which may fall under this 
project is the Monmouth County Route 7, Palmer Avenue, on the Holmdel-Middletown 
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border, just north of State Route 35.  The roadway, which has a history of frequently 
flooding, is a two lane arterial which serves as a direct link between SR35, CR516 and 
SR36 to the north.  Residents on a local residential street, Billingsgate Drive, are 
essentially trapped when Palmer Avenue floods since the only access to the neighborhood 
is via Palmer Avenue.  Specifically, the roadway floods in two areas: 

 
 
  

o South of Billingsgate Drive which floods for a length of several hundred feet.  The 
low point of the roadway is at the headwaters of a tributary branch of the 
Waackaack Creek. 

 
o North of Billingsgate Drive in the vicinity of a Monmouth County bridge (H-5) 

where CR7, Palmer Avenue, crosses a tributary of the Waackaack Creek.  While 
this area floods less frequently than the first area, it is of concern. 

 
Potential means to address the flooding in the first area is de-silting & de-snagging the 
tributary branch and/or raising the roadway to be above the common flood elevation.  
Correcting the flooding at the second area will require investigation of alternatives and 
their impacts to the surrounding area.  With funding, alternatives will be investigated, 
moved to final design, and construction of remedial repairs and reconstruction Palmer 
Avenue and the bridge may be performed. 

 
• Another example of critical facilities that may fall under this project is the bridges and 

roadways that are associated with high hazard potential (Class I) dams in the County.  By 
NJDEP Dam Safety Standards, high hazard potential dams are “those dams, the failure of 
which may cause the probable loss of life or extensive property damage.” 

 
While we understand that the primary dam structure, i.e. the spillway system, is not a 
fundable project, the bridge and roadway, which are linked to the dam due to the spillway 
system being just upstream of the bridge and associated roadway, are eligible.  It is 
imperative that when a high hazard dam is rehabilitated to safely discharge the State 
required rainfall event between the 100-year storm event and the Probable Maximum 
Precipitation event, the bridge and roadway will also have to be upgraded or the safety 
problem is just being transferred to the adjoining bridge and roadway.  The safety 
problem may be from the bridges and roadways flooding due to inadequate capacity to 
safety pass the flow being discharged through the spillway and/or the structural integrity 
of the bridge and roadways being compromised by the spillway discharge. 
 
This is a major issue for the County as generally speaking, Monmouth County does not 
own the primary dam structure but owns the adjoining properties in the form of a bridge 
and roadway.  There are currently nine (9) high hazard potential dams of which three (3) 
are owned and maintained by various Water Supply Authorities and six (6) have the 
County identified as a co-owner.  Of these six (6) dams, one has been rehabilitated within 
the last ten years and five (5) require major rehabilitation to maintain its integrity for 
public safety.  They are: 
 

o Monmouth County Bridge U-12 and County Route 539, Main Street, are connected 
to the spillway system of Allentown Dam.  The County has recently completed the 
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design for rehabilitation of the dam, bridge, and roadway by partnering with the 
local owner, the municipality.  County is currently proceeding to advertisement, 
award, and the construction of the necessary rehabilitation work to maintain the 
integrity of the dam.  The associated bridge is being reconstructed and the 
associated roadway is being upgraded to ensure safe passage of the necessary 
spillway discharge as per NJDEP Dam Safety Standards. 

 
o Monmouth County Bridge MN-10 and County Route 527, Sweetman’s Lane, are 

connected to the spillway system of Millhurst Mill Dam.  The design for 
rehabilitation of the dam, bridge and roadway are being finalized and will be in 
compliance with the NJ Dam Safety Standards to ensure public safety. 

 
o Monmouth County Bridge HL-72 is connected to the spillway system of Echo Lake 

Dam.  The design for rehabilitation of the dam, bridge and roadway are being 
finalized and will be in compliance with the NJ Dam Safety Standards to ensure 
public safety. 

 
o Monmouth County Bridges MA-9 and MA-13 and roadways are connected to the 

spillway systems of Lake Lefferts Dam and Matawan Lake Dam respectively.  The 
bridges and roadways will need to be upgraded when the dams are rehabilitated to 
be in compliance with the NJ Dam Safety Standards to ensure public safety. 

 
 

• Other examples of critical facilities are bridges susceptible to scour as a result of 
nor’easters or hurricanes.  In particular, Monmouth County Bridge W-43 carries a coastal 
roadway immediately adjacent to the Atlantic Ocean.  The substructures are exposed to 
direct tidal and storm flow.  The substructures can be easily undermined by significant 
natural events (and have been in the past): 

 
o The bridge currently has suffered from scour conditions because a seawall was 

breached by a barge collision thereby exposing the south abutment to scour.  A 
major storm event could compromise the structure. 

 
o The rip rap seawall immediately west of the bridge has suffered the same fate and 

further undermining could affect adjacent residential properties. 
 

Monmouth County owns and operates three (3) other coastal bridges that are also 
susceptible to wave, tidal and storm surge damage.  Each of these would require a form of 
armoring to limit damage. 

 
6.  SPECIAL NEEDS SHELTER HARDENING     
 

Retrofit, harden and make structural improvements to the four (4) regionally designated Special              
Needs Population Evacuation Shelters that are located outside of flood prone and other high hazard 
areas and are considered critical infrastructure.  

 
Based on the list of approved American Red Cross Shelters, four (4) regional critical infrastructure  
sites will be identified as “regional hub” (supply distribution) and Special Needs Shelters. The 
hardening of these shelters would include making them resistive to high winds and flooding from 
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Nor’easters and hurricanes. It would also harden them against the adverse conditions of tornados, 
winter storms, and utility outages protecting against extreme temperature differences. The project 
will include fire resistive construction products that will aid in protection from wildfires and 
lightning strikes. None of these critical infrastructure sites are located in such an area that is 
susceptible to storm surge, wave action, coastal erosion or dam failure. These sites are located in the 
municipalities of Neptune, Holmdel, Tinton Falls and Colts Neck. 
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¿²¼ ¾«·²»» °®»°¿®» º±® ¼·¿¬»®ò

õ õ ð õ ð õ ð ð õ ð Ø·¹¸ Ô±© Ó»¼·«³

ß½¬·±² ïïÞ  Û¼«½¿¬» ®»·¼»²¬ ¿¾±«¬ 

¼®·ª·²¹ ·² ©·²¬»® ¬±®³ ¿²¼ ¿̧²¼´·²¹ 

©·²¬»® ®»´¿¬»¼ »̧¿´¬  ̧»ºº»½¬ò

õ õ ð õ ð õ õ õ õ ð Ø·¹¸ Ô±© Ó»¼·«³
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ÐÎ×ÑÎ×Ì×ÆßÌ×ÑÒ ÑÚ ßÝÌ×ÑÒÍ

øÒ¿³» ±º Ö«®·¼·½¬·±²÷ Ý±´¬ Ò»½µ Ì±©²¸·°

Ð´»¿» ¿¬¬¿½¸ ¿¼¼·¬·±²¿´ °¿¹» ¿ ²»»¼»¼ò

ß½¬·±² ïïÝ  Ð®±³±¬» ·½» ¿²¼ 

©·²¼¬±®³ ®»·¬¿²¬ ¬®»» ¿²¼ 

¬®·³³·²¹ ¬± ®»¼«½» ¬®»» ®»´¿¬»¼

¿̧¦¿®¼ò

õ õ ð õ ð õ õ ð õ ð Ø·¹¸ Ó»¼·«³ Ó»¼·«³
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ÐÎ×ÑÎ×Ì×ÆßÌ×ÑÒ ÑÚ ßÝÌ×ÑÒÍ

øÒ¿³» ±º Ö«®·¼·½¬·±²÷     Á ÁÁÁÁÁÁÁÁÁÞ±®±«¹¸ ±º Ü»¿´ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Ð´»¿» ¿¬¬¿½¸ ¿¼¼·¬·±²¿´ °¿¹» ¿ ²»»¼»¼ò

ó  ã ½±¬ ø«²º¿ª±®¿¾´»÷           ð ã²»«¬®¿´ ±® ²±¬ ¿°°´·½¿¾´»          

õ  ã ¾»²»º·¬ øº¿ª±®¿¾´»÷
ø¸·¹¸ô ³»¼·«³ô ±® ´±©÷

ß½¬·±²

Í Ì ß Ð Ô Û Û

Ý¿² ¾» 

·³°´»³»²¬»¼ 

»¿·´§

ß½¸·»ª»

³«´¬·°´» 

±¾¶»½¬·ª»
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·³°´»³»²¬»¼ 

¯«·½µ´§
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Þ»²»º·¬ 

Ñª»®¿´´ 

Ý±¬
Ð®·±®·¬§

Ü®»¼¹» ¬ »̧ ´»²¹¬  ̧±º ¬ »̧ ¾®±±µ ¿²¼ 

®»³±ª» ¿´´ ±¾¬®«½¬·±² ±º ¾±¬̧  

Ð±°«´¿® 

ð õ ð õ ó õ ó ð õ ó Ø·¹¸ Ó»¼ Ø·¹¸

Í»¬ «° ¼»¬»²¬·±² Ð±²¼ ¿²¼ ¾»®³ 

§¬»³ ¬± °®»ª»²¬ º«¬«®» º´±±¼·²¹ º±® 

Ð±°«´¿® Þ®±±µ

ó õ õ õ ó õ õ õ õ õ Ø·¹¸ Ø·¹¸ Ø·¹¸

É·¼»² ½±ª»®¬ «²¼»® ®±¿¼©¿§ ·² 

¬ ®̧»» ¼·ºº»®»²¬ ¬®»»¬ º±® Ð±°«´¿® 

Þ®±±µ

õ õ õ õ ó õ õ õ õ õ Ø·¹¸ Ø·¹¸ Ø·¹¸
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ÐÎ×ÑÎ×Ì×ÆßÌ×ÑÒ ÑÚ ßÝÌ×ÑÒÍ

øÒ¿³» ±º Ö«®·¼·½¬·±²÷     Þ±®±«¹¸ Ñº Û¿¬±²¬±©²

Ð´»¿» ¿¬¬¿½¸ ¿¼¼·¬·±²¿´ °¿¹» ¿ ²»»¼»¼ò

ó  ã ½±¬ ø«²º¿ª±®¿¾´»÷           ð ã²»«¬®¿´ ±® ²±¬ ¿°°´·½¿¾´»          

õ  ã ¾»²»º·¬ øº¿ª±®¿¾´»÷
ø¸·¹¸ô ³»¼·«³ô ±® ´±©÷

ß½¬·±²

Í Ì ß Ð Ô Û Û

Ý¿² ¾» 

·³°´»³»²¬»¼ 

»¿·´§

ß½¸·»ª»

³«´¬·°´» 

±¾¶»½¬·ª»

Ý¿² ¾» 

·³°´»³»²¬»¼ 

¯«·½µ´§

Ñª»®¿´´ 

Þ»²»º·¬ 

Ñª»®¿´´ 

Ý±¬
Ð®·±®·¬§

Ù±¿  ́î ß½¬·±² Ò«³¾»® îÝñîÜ

Ü»ª»´±° ¿ °´¿² ¬± »»µ º«²¼·²¹ º±® 

¾¿½µ«° »´»½¬®·½¿´ ¿²¼ 

¬»´»½±³³«²·½¿¬·±²

Ñ õ ó Ñ Ñ Ñ õ õ Ñ õ Ø·¹¸ Ó»¼ Ó»¼

Ù±¿  ́ïï ß½¬·±² ²«³¾»® ïïßñïïÞ ¿²¼ 

ïïñÜ ®»¼«½» °±·¾·´·¬§ ±º ¼¿³¿¹» ¼«» 

Ì± ©·²¬»® ¬±®³

Ñ õ Ñ ó Ñ Ñ ó  Ñ Ñ Ñ Ø·¹¸ Ô±© Ó»¼

Ù±¿  ́ì ß½¬·±² ²«³¾»® ìÚ ¿²¼ ìÙ

Î»¼«½» ¬ »̧ °±·¾·´·¬§ ±º ´± ¼«» ¬±

Ú´±±¼ ½¿«»¼ ¾§ ¬±®³

õ õ ó õ õ õ õ Á õ Á Ø·¹¸ Ø·¹¸ Ø·¹¸
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ÐÎ×ÑÎ×Ì×ÆßÌ×ÑÒ ÑÚ ßÝÌ×ÑÒÍ

øÒ¿³» ±º Ö«®·¼·½¬·±²÷     Á ÁÁÁÁÁÁÁÁ ÛÒÙÔ×ÍØÌÑÉÒ                                                         ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Ð´»¿» ¿¬¬¿½¸ ¿¼¼·¬·±²¿´ °¿¹» ¿ ²»»¼»¼ò

ó  ã ½±¬ ø«²º¿ª±®¿¾´»÷           ð ã²»«¬®¿´ ±® ²±¬ ¿°°´·½¿¾´»          

õ  ã ¾»²»º·¬ øº¿ª±®¿¾´»÷
ø¸·¹¸ô ³»¼·«³ô ±® ´±©÷

ß½¬·±²

Í Ì ß Ð Ô Û Û

Ý¿² ¾» 

·³°´»³»²¬»¼ 

»¿·´§

ß½¸·»ª»

³«´¬·°´» 

±¾¶»½¬·ª»

Ý¿² ¾» 

·³°´»³»²¬»¼ 

¯«·½µ´§

Ñª»®¿´´ 

Þ»²»º·¬ 

Ñª»®¿´´ 

Ý±¬
Ð®·±®·¬§

Ý±²¼«½¬ Î±«¬·²» Í¬®»¿³ Ó¿·²¬»²¿²½» 

Ð®±¹®¿³ ¿²¼ »»µ º·²¿²½·¿  ́¿·¬¿²½» 

¬± ½´»¿² ±«¬ ¬®»¿³ »¹³»²¬ ©·¬  ̧

»̧¿ª§ »¼·³»²¬ ¼»°±·¬ò É»¿³¿½±²µ 

Ý®»»µ ¿²¼ Ó½Ù»´´¿·®¼ Þ®±±µ

õ õ ð õ ð ð õ ð õ ð Ø·¹¸ Ó»¼·«³ Ø·¹¸
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ÐÎ×ÑÎ×Ì×ÆßÌ×ÑÒ ÑÚ ßÝÌ×ÑÒÍ

øÒ¿³» ±º Ö«®·¼·½¬·±²÷     ÞÑÎÑËÙØ ÑÚ Úß×Î ØßÊÛÒ

Ð´»¿» ¿¬¬¿½¸ ¿¼¼·¬·±²¿´ °¿¹» ¿ ²»»¼»¼ò

ó  ã ½±¬ ø«²º¿ª±®¿¾´»÷           ð ã²»«¬®¿´ ±® ²±¬ ¿°°´·½¿¾´»          

õ  ã ¾»²»º·¬ øº¿ª±®¿¾´»÷
ø¸·¹¸ô ³»¼·«³ô ±® ´±©÷

ß½¬·±²

Í Ì ß Ð Ô Û Û

Ý¿² ¾» 

·³°´»³»²¬»¼ 

»¿·´§

ß½¸·»ª»

³«´¬·°´» 

±¾¶»½¬·ª»

Ý¿² ¾» 

·³°´»³»²¬»¼ 

¯«·½µ´§

Ñª»®¿´´ 

Þ»²»º·¬ 

Ñª»®¿´´ 

Ý±¬
Ð®·±®·¬§

ÐÔßÝÛ ÐÑÉÛÎ ÌÎßÒÍÓ×ÍÍ×ÑÒ 

Ô×ÒÛÍ ËÒÜÛÎ ÙÎÑËÒÜ õ õ ó ó ó ó õ ó õ ó Ø·¹¸ Ø·¹¸ Ø·¹¸

ÎÛÐÔßÝÛ ÑÔÜÛÎ ÜßÓßÙÛÜ 

ËÌ×Ô×ÌÇ ÐÑÔÛÍ É×ÌØ ÒÛÉÛÎ ËÐ 

ÌÑ ÜßÌÛ ÐÑÔÛÍ

õ õ ð õ ó ó õ ó õ ó Ø·¹¸ Ø·¹¸ Ó»¼·«³

ÎÛÓÑÊÛ ÑÎ ÌÎ×Ó ÌÎÛÛÍ ÌØßÌ 

ÉÑËÔÜ ØßÊÛ ÌØÛ ÐÑÌÛÒÌ×ßÔ 

ÑÚ ÚßÔÔ×ÒÙ ÜËÎ×ÒÙ ß ÍÌÑÎÓ

õ õ õ õ õ õ õ õ õ õ Ø·¹¸ Ó»¼·«³ Ó»¼·«³

ÞË×ÔÜ ÍßÚÛ ÍÌÎËÝÌËÎÛ õ õ õ õ õ ó õ õ õ ó Ó»¼·«³ Ó»¼·«³ Ó»¼·«³

ÞË×ÔÜ ßÓ ÎßÜ×Ñ ÍÌßÌ×ÑÒ õ õ õ õ õ õ õ õ õ õ Ø·¹¸ Ô±© Ô±©
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ÐÎ×ÑÎ×Ì×ÆßÌ×ÑÒ ÑÚ ßÝÌ×ÑÒÍ

øÒ¿³» ±º Ö«®·¼·½¬·±²÷   Ú¿®³·²¹¼¿´» Á  

ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Ð´»¿» ¿¬¬¿½¸ ¿¼¼·¬·±²¿´ °¿¹» ¿ ²»»¼»¼ò

ó  ã ½±¬ ø«²º¿ª±®¿¾´»÷           ð ã²»«¬®¿´ ±® ²±¬ ¿°°´·½¿¾´»          

õ  ã ¾»²»º·¬ øº¿ª±®¿¾´»÷
ø¸·¹¸ô ³»¼·«³ô ±® ´±©÷

ß½¬·±²

Í Ì ß Ð Ô Û Û

Ý¿² ¾» 

·³°´»³»²¬»¼ 

»¿·´§

ß½¸·»ª»

³«´¬·°´» 

±¾¶»½¬·ª»

Ý¿² ¾» 

·³°´»³»²¬»¼ 

¯«·½µ´§

Ñª»®¿´´ 

Þ»²»º·¬ 

Ñª»®¿´´ 

Ý±¬
Ð®·±®·¬§

Ø¿®¼»²  »̧ ¬́»® ´±½¿¬·±² ¿¹¿·²¬ ©·²¼ô 

©¿¬»® ú «¬·´·¬§ ´±
õ ð ð õ õ õ ð õ ð õ Ó»¼·«³ Ô±© Ó»¼·«³

×²½®»¿» ¸»´¬»® ·² °´¿½» ½¿°¿¾·´·¬·» õ ð ð õ õ õ ð õ ð õ Ó»¼·«³ Ô±© Ó»¼·«³

Ð«®½ ¿̧»ô ®¿·» ±® ¿¼¼®» ®»°»¬·¬·ª» 

º´±±¼ ¿®»¿
õ õ ó õ ð ó õ ó õ ó Ó»¼·«³ Ø·¹¸ Ô±©
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ÐÎ×ÑÎ×Ì×ÆßÌ×ÑÒ ÑÚ ßÝÌ×ÑÒÍ

øÒ¿³» ±º Ö«®·¼·½¬·±²÷   Ú¿®³·²¹¼¿´» Á  

ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Ð´»¿» ¿¬¬¿½¸ ¿¼¼·¬·±²¿´ °¿¹» ¿ ²»»¼»¼ò

Î»¼«²¼¿²¬ ¼·°¿¬½  ̧ÛÑÝ «°¹®¿¼» õ õ ð õ õ õ ð ð õ ð Ø·¹¸ Ó»¼·«³ Ø·¹¸

Í¬¿²¼¾§ °±©»® º±® »³»®¹»²½§ ²»»¼ õ õ ð õ õ õ õ õ õ õ Ø·¹¸ Ô±© Ø·¹¸

Þ¿½µó«° ©¿¬»® °«®·º·½¿¬·±² º±®  »̧´¬»® 

ú «¬·´·¬§ ±«¬¿¹»
õ õ ð õ õ õ õ õ õ õ Ø·¹¸ Ô±© ¸·¹¸
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ÐÎ×ÑÎ×Ì×ÆßÌ×ÑÒ ÑÚ ßÝÌ×ÑÒÍ

øÒ¿³» ±º Ö«®·¼·½¬·±²÷     Á ÁÁÁÞ±®±«¹¸ ±º Ú®»»¸±´¼ ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Ð´»¿» ¿¬¬¿½¸ ¿¼¼·¬·±²¿´ °¿¹» ¿ ²»»¼»¼ò

ó  ã ½±¬ ø«²º¿ª±®¿¾´»÷           ð ã²»«¬®¿´ ±® ²±¬ ¿°°´·½¿¾´»          

õ  ã ¾»²»º·¬ øº¿ª±®¿¾´»÷
ø¸·¹¸ô ³»¼·«³ô ±® ´±©÷

ß½¬·±²

Í Ì ß Ð Ô Û Û

Ý¿² ¾» 

·³°´»³»²¬»¼ 

»¿·´§

ß½¸·»ª»

³«´¬·°´» 

±¾¶»½¬·ª»

Ý¿² ¾» 

·³°´»³»²¬»¼ 

¯«·½µ´§

Ñª»®¿´´ 

Þ»²»º·¬ 

Ñª»®¿´´

Ý±¬
Ð®·±®·¬§

Ë°¹®¿¼» ¹»²»®¿¬±® ¿²¼ 

½±³³«²·½¿¬·±² ·² ¬ »̧ ÛÑÝ
õ õ ð õ ð õ ð

ð

Ú«²¼ ²»»¼»¼ 

¬± ½±³°´»¬»

õ õ Ó»¼·«³ Ø·¹¸ Ó»¼·«³

×²¬¿´´¿¬·±² ±º »³»®¹»²½§ ¹»²»®¿¬±® 

·² ¾±¬  ̧¹®¿³³¿® ½¸±±´ ¬ ¿̧¬ ¿®» 

¼»·¹²¿¬»¼ ¿ Ûª¿½ ½»²¬»®

õ õ ð ð ó õ ð
Ú«²¼ ²»»¼»¼ 

¬± ½±³°´»¬»
õ ó Ø·¹¸ Ø·¹¸

Ó»¼·«³

Ý®»¿¬» ¿² ±«¬®»¿½  ̧°®±¹®¿³ ¬± »̧´° 

®»·¼»²¬ °®»°¿®» º±® ¼·¿¬»®
ð õ ð ð õ õ Ñ

Ý¿² ¾» 

·³°´»³»²¬»¼ 

»¿·´§

õ ó Ó»¼·«³ Ô±© Ô±©

Ú®»»¸±´¼ Þ±®±«¹¸
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ÐÎ×ÑÎ×Ì×ÆßÌ×ÑÒ ÑÚ ßÝÌ×ÑÒÍ

øÒ¿³» ±º Ö«®·¼·½¬·±²÷     ÚÎÛÛØÑÔÜ ÌÑÉÒÍØ×Ð ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Ð´»¿» ¿¬¬¿½¸ ¿¼¼·¬·±²¿´ °¿¹» ¿ ²»»¼»¼ò

ó  ã ½±¬ ø«²º¿ª±®¿¾´»÷           ð ã²»«¬®¿´ ±® ²±¬ ¿°°´·½¿¾´»          

õ  ã ¾»²»º·¬ øº¿ª±®¿¾´»÷
ø¸·¹¸ô ³»¼·«³ô ±® ´±©÷

ß½¬·±²

Í Ì ß Ð Ô Û Û

Ý¿² ¾» 

·³°´»³»²¬»¼ 

»¿·´§

ß½¸·»ª»

³«´¬·°´» 

±¾¶»½¬·ª»

Ý¿² ¾» 

·³°´»³»²¬»¼ 

¯«·½µ´§

Ñª»®¿´´ 

Þ»²»º·¬ 

Ñª»®¿´´ 

Ý±¬
Ð®·±®·¬§

ß½¬·±² ìóÚæ

Ý±²¼«½¬ ®±«¬·²» ¬®»¿³ ³¿·²¬»²¿²½» 

°®±¹®¿³ ¬± ·¼»²¬·º§ ¿®»¿ °®±²» ¬± 

º´±±¼·²¹ ¿²¼ »»µ º·²¿²½·¿  ́¿·¬¿²½» 

¬± ½´»¿² ±«¬ °®±¾´»³ »¹³»²¬ò

õ õ ó õ ó õ õ õ õ ð Ø·¹¸ Ó»¼·«³ Ø·¹¸

ß½¬·±² îóÞæ

Ý®»¿¬» ³·¬·¹¿¬·±² ¿²¼ °®»°¿®»¼²» 

±«¬®»¿½  ̧°®±¹®¿³ ¾§ °®±ª·¼·²¹ 

·²º±®³¿¬·±² ¬ ¿̧¬ »̧´° ®»·¼»²¬ ¿²¼ 

°®±°»®¬§ ±©²»® °®»°¿®» º±® ¼·¿¬»®ò

õ õ õ õ ð õ ð õ õ õ Ø·¹¸ Ô±© Ø·¹¸

ß½¬·±² ïïóÞæ

Û¼«½¿¬» °«¾´·½ ¿¾±«¬ ¼®·ª·²¹ ·² ©·²¬»® 

¬±®³ ¿²¼ °®»°¿®·²¹ º±® ©·²¬»®ó

®»´¿¬»¼ »̧¿´¬  ̧ ¿̧¦¿®¼ò

õ õ õ õ ð õ ð õ õ õ Ø·¹¸ Ô±© Ó»¼·«³
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ÐÎ×ÑÎ×Ì×ÆßÌ×ÑÒ ÑÚ ßÝÌ×ÑÒÍ

øÒ¿³» ±º Ö«®·¼·½¬·±²÷     Á ÁÁÁÁÁÁÁØßÆÔÛÌ ÌÑÉÒÍØ×ÐÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ ÁÁÁÁÁÁÁÁÁÁÁÁ

Ð´»¿» ¿¬¬¿½¸ ¿¼¼·¬·±²¿´ °¿¹» ¿ ²»»¼»¼ò

ó  ã ½±¬ ø«²º¿ª±®¿¾´»÷           ð ã²»«¬®¿´ ±® ²±¬ ¿°°´·½¿¾´»          

õ  ã ¾»²»º·¬ øº¿ª±®¿¾´»÷
ø¸·¹¸ô ³»¼·«³ô ±® ´±©÷

ß½¬·±²

Í Ì ß Ð Ô Û Û

Ý¿² ¾» 

·³°´»³»²¬»¼ 

»¿·´§

ß½¸·»ª»

³«´¬·°´» 

±¾¶»½¬·ª»
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¯«·½µ´§

Ñª»®¿´´ 

Þ»²»º·¬ 

Ñª»®¿´´ 

Ý±¬
Ð®·±®·¬§

ïðòß  Ü»ª»´±° ¿ ³¿°°·²¹ ±º 

©·´¼´¿²¼ñ«®¾¿² ·²¬»®º¿½» ¿®»¿ ©·¬  ̧

¿·¬¿²½» ±º ¬ »̧ ÒÖÚÚÍò
õ õ ð ð ð ð õ õ õ ð Ø·¹¸ Ô±© Ø·¹¸

ïðòÞ Ð«¬ ¬±¹»¬ »̧® ¿ ´·¬ ±º ¿¼¼®»» 

º±® ®±«¬» ¿´»®¬·²¹ ¼«®·²¹ ©·´¼º·®» 

»³»®¹»²½·» ¬ ¿̧¬ ®»¯«·®» °«¾´·½ 

©¿®²·²¹ò

õ ð ð ð õ ð ð õ ð õ Ø·¹¸ Ô±© Ø·¹¸

ïðòÝ Î»ª·»© ¬ »̧ ´±½¿  ́ÛÑÐ º±® 

°±·¾´» ©·´¼º·®» ½±³°±²»²¬ 

®»¹¿®¼·²¹ Ú·®» ñ Î»½«»ô ß´»®¬ 

É¿®²·²¹ Ý±³³«²·½¿¬·±² ¿²¼ 

Ûª¿½«¿¬·±²ò

ð õ ð ð ð ð ð õ õ ð Ó»¼·«³ Ô±© Ó»¼·«³

ïðò× Ó·¬·¹¿¬·±² º±® Í¬®»»¬ô Ø·¹¸©¿§ 

¿²¼ ®±¿¼ ¬ ¿̧¬ °®±ª·¼» µ»§ º·®» ¿½½» 

¿²¼ º«»´¾®»¿µò
õ ð ó ð ð ð õ ð õ ó Ø·¹¸ Ó»¼·«³ Ó»¼·«³

ïðòÖ É·¬  ̧¿·¬¿²½» ±º ÒÖÚÚÍô ©·¼»² 

¿´´ °¿¬̧  ·² ¬ »̧ ©·´¼´¿²¼ ¿®»¿ º±® ¾»¬¬»® 

¿½½»ò
ð õ ð ð ð ð Á Á õ ð Ø·¹¸ Ó»¼·«³ Ó»¼·«³

ïðòÛ ×²·¬·¿¬» ¿ °«¾´·½ ±«¬®»¿½  ̧

°®±¹®¿³ º±® ±̧³»±©²»®ò õ ð ð ð ð ð ð õ ð õ Ó»¼·«³ Ó»¼·«³ Ó»¼·«³
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¼ »¿·´§

ß½¸·»ª»

³«´¬·°´» 
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»²¬»¼ 
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Ý±¬
Ð®·±®·¬§

ß½¬·±² øïòÛ÷ Ë°¼¿¬» Ø·¹ ´̧¿²¼ Ú´±±¼ 

Ó·¬·¹¿¬·±² Ð´¿² ïçççò Ë» »¨·¬·²¹ 

º´±±¼ ¼¿³¿¹» °®»ª»²¬·±² ±®¼·²¿²½» ðó

çèóïîô º´±±¼ ×Ü «®ª»§ ®»« ¬́ô «®º¿½» 

º´±±¼·²¹ ¼®¿·²¿¹» ¬«¼§ô ¿²¼ ®»°»¬·¬·ª» 

´± «®ª»§ ®»« ¬́ò ×²½´«¼» ¼¿³¿¹» 

«®ª»§ ¿²¼ ®»°¿·® ½±¬ »¬·³¿¬»ò

Ò±¬»æ Ø·¹ ´̧¿²¼ · ³»³¾»® ±º ÒÚ×Ð 

øïß÷ ¿²¼ ©·´  ́«¾³·¬ ¼®¿º¬ °´¿² ¬± ¬ »̧ 

Ý±«²¬§ ÑÛÓ º±® ½±«®¬»§ ®»ª·»© 

øïòÞ÷       

õ õ ð õ ð õ õ õ õ õ Ø·¹¸        Ô±©      Ø·¹¸          

ß½¬·±² øîòÝ÷ Ð´¿²²·²¹ º±® ¿²¼ Ú«²¼·²¹  

×³°®±ª»³»²¬ ¬± Ì»´»½±³³ ¿²¼ 

Û´»½¬®·½¿  ́Í§¬»³ ¿¬ Ý®·¬·½¿´ Ú¿½·´·¬·» 

·²½´«¼·²¹ Ú¿½·´·¬·» «»¼ Ú±® ÛÑÝ ¿²¼ 

¿ ´±½¿´ ¸»´¬»®ò 

Ò±¬»æ  Ø·¹ ´̧¿²¼ ¿̧ ¿² »³»®¹»²½§ 

É¿®²·²¹ Í§¬»³ô ¿²¼  Ð®±ª·¼» 

Û³»®¹»²½§ Ð´¿²²·²¹ ×²º±®³¿¬·±² ±² 

Þ±®± É»¾·¬» ¿²¼ Ò»©´»¬¬»®  øîÞ÷å 

Ë» Ù×Í ÍÔÑÍØ ×²º±®³¿¬·±² ·² 

Û³»®¹»²½§ Ð´¿² øîÚ÷

õ õ ð õ ð ð ð ð            õ ð Ó»¼·«³   Ô±©     Ó»¼·«³  
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Ð´»¿» ¿¬¬¿½¸ ¿¼¼·¬·±²¿´ °¿¹» ¿ ²»»¼»¼ò

ß½¬·±² øìòÛ÷ Ë» º´±±¼ ×Ü Í«®ª»§ 

®»« ¬́ ·² Ø·¹ ´̧¿²¼ Ó·¬·¹¿¬·±² °´¿² ¬±

³·¬·¹¿¬» ¬»° ¬± ®»¼«½» ¼¿³¿¹» ¿²¼ 

´±» ¼«» ¬± º´±±¼·²¹ ½¿«»¼ ¾§ 

Ý±¿¬¿  ́Ú´±±¼ô Ø«®®·½¿²» ¿²¼ 

Ò±® »¿¬»®ô ¿²¼ ®±«¬·²» ¬·¼¿´ º´±±¼·²¹

º®±³ ¬̧ » Í ®̧»©¾«®§ ®·ª»® ¿²¼ Í¿²¼§ 

Ø±±µ Þ¿§ò Í¬±®³ ©¿¬»® ®«²±ºº º®±³ 

·̧´´ »½¬·±² ²»»¼ ¬± ¾» ®»°¿·®»¼ ¿²¼ 

«°¹®¿¼»¼ ¬ ®̧±«¹  ̧½±²¬®±´ ±º ©¿¬»® 

º´±© ¿²¼ ¬̧ ®±«¹  ̧³±®» »ºº·½·»²¬ 

¼®¿·²¿¹» ¬± ¬ »̧ ®·ª»® ¿²¼ ±½»¿²ò

Ò±¬»æ  Þ±®± · ¿ ³»³¾»® ±º ÒÚ×Ð øìß÷ 

¿²¼ · ¿½¬·ª» °«®«·²¹ ¬·¼¿  ́º´±±¼ 

¹¿«¹·²¹ ¿²¼ ©¿®²·²¹ §¬»³ øìòÝ÷

õ õ ð õ ð õ õ ó       õ ó Ø·¹¸           Ó»¼·«³        Ø·¹¸        

ß½¬·±² øéòÞ÷ Î»¼«½» ¬ »̧ °±·¾·´·¬§ ±º 

¼¿³¿¹» ¿²¼ ´±» ¼«» ¬± ½±¿¬¿  ́

»®±·±² ¿²¼ ©¿ª» ¿½¬·±²ò Ø·¹ ´̧¿²¼ 

¿̧ ×³°´»³»²¬»¼ Ê Æ±²» ½±²¬®«½¬·±²

®»¯«·®»³»²¬ º±® ²»© ¼»ª»´±°³»²¬ 

´±½¿¬»¼ ·² ½±¿¬¿  ́ß ¦±²»ò

õ õ ð ð ð õ õ õ õ õ Ø·¹¸ Ô±© Ø·¹¸
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ß½¬·±² øçòÜ÷ Î»¼«½» ¬ »̧ °±·¾·´·¬§ ±º 

¼¿³¿¹» ¿²¼ ´±» ¼«» ¬± ´¿²¼´·¼»ò 

Ø·¹ ´̧¿²¼ ¿̧ °»½·º·½ ¿®»¿ ·¼»²¬·º·»¼

øçòß÷ °®±²» ¬± ´¿²¼´·¼»ò Ü¿³¿¹» ¿ ¿ 

®»« ¬́ ±º ¿ ´¿²¼´·¼» ½«®®»²¬´§ ¸¿ 

Þ¿§·¼» Ü®·ª» ½´±»¼ò

Ò±¬»æ Ø·¹ ´̧¿²¼ ¿̧ ¿¼±°¬»¼ ¿ ¬»»° 

´±°» ±®¼·²¿²½» îïóêëóîï Í¬»»° 

Í´±°» ¿²¼ Í´«³° Þ´±½µò

õ õ ð õ ð õ ó õ ð õ Ø·¹¸ Ó»¼ Ø·¹¸

ß½¬·±² øïíòÛ÷  ×²¬¿´  ́¸«®®·½¿²» ½´·° 

¿²¼ ©·²¼ ¸«¬¬»® ±² »¨·¬·²¹ 

¼»ª»´±°³»²¬ °¿®¬·½«´¿®́ § »³»®¹»²½§ 

º¿½·´·¬·» ¿²¼  »̧´¬»® ¾«·´¬ ¾»º±®» 

»¨·¬·²¹ ½±¼» ©»®» ¿¼±°¬»¼ ¬± ±ºº»® 

±³» ¼»¹®»» ±º °®±¬»½¬·±²ò

Ò±¬»æ Ø·¹ ´̧¿²¼ ¿̧ ¿¼±°¬»¼ ¾«·´¼·²¹ 

½±¼» ¬ ¿̧¬ ®»¯«·®» ¸«®®·½¿²» ½´·° ±² 

²»© ½±²¬®«½¬·±² øïíòÜ÷

õ õ ð ð ð õ ó õ ð õ Ø·¹¸ Ô±© Ó»¼·«³

ß½¬·±² øïìòß÷ Î»¼«½» ¬ »̧ °±·¾·´·¬§ 

±º ¼¿³¿¹» ¬± »³»®¹»²½§ º¿½·´·¬·» ¾§ 

½±²¼«½¬·²¹ ¿² »ª¿´«¿¬·±² ¬± ¼»¬»®³·²» 

Û¨·¬·²¹ ´»ª»´ ±º °®±¬»½¬·±²ô 

°¿®¬·½«´¿®́ § ¬± º´±±¼·²¹ô ¿²¼ 

·³°´»³»²¬·²¹ ®»½±³³»²¼¿¬·±²ò

Ý±³°´»¬·±² ±º øïïòß÷ °«®½ ¿̧» 

ÒÑßß ©»¿¬̧ »® ®¿¼·± º±® ½®·¬·½¿  ́

º¿½·´·¬·»ò Ý±³°´»¬» øïìòÞ÷

õ õ ð õ ð õ ð õ ð õ Ø·¹¸             Ô±©               Ó»¼·«³  
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ø¸·¹¸ô ³»¼·«³ô ±® ´±©÷
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Ð®·±®·¬§

Î»¬®±º·¬ Û¨·¬·²¹ Í»©»® Ð«³° Í¬¿¬·±² 

©·¬  ̧Ø«®®·½¿²» Ý´·°ñÍ¬®¿° ¿ ²»»¼»¼ò
õ õ ð ð ð õ ð õ õ õ Ø·¹¸ Ô±© Ø·¹¸

Î»¯«·®» ³«´½  ̧±² ±® ¿¼¶¿½»²¬ ¬± 

½±³³»®½·¿´  ±̧°°·²¹ ¿®»¿ °¿®µ·²¹ ´±¬ 

¬± ¾» º·®» ®»·¬¿²¬ò 

ð õ õ õ ð õ ð õ õ õ Ø·¹¸ Ô±© Ø·¹¸
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Ð´»¿» ¿¬¬¿½¸ ¿¼¼·¬·±²¿´ °¿¹» ¿ ²»»¼»¼ò

ó  ã ½±¬ ø«²º¿ª±®¿¾´»÷           ð ã²»«¬®¿´ ±® ²±¬ ¿°°´·½¿¾´»          

õ  ã ¾»²»º·¬ øº¿ª±®¿¾´»÷
ø¸·¹¸ô ³»¼·«³ô ±® ´±©÷
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Í Ì ß Ð Ô Û Û
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Ý±¬
Ð®·±®·¬§

Ø¿®¼»²  »̧ ¬́»® ´±½¿¬·±² ¿¹¿·²¬ ©·²¼ô 

©¿¬»® ú «¬·´·¬§ ´±
õ ð ð õ õ õ ð õ ð õ Ó»¼·«³ Ô±© Ó»¼·«³

×²½®»¿» ¸»´¬»® ·² °´¿½» ½¿°¿¾·´·¬·» õ ð ð õ õ õ ð õ ð õ Ó»¼·«³ Ô±© Ó»¼·«³

Ð«®½ ¿̧»ô ®¿·» ±® ¿¼¼®» ®»°»¬·¬·ª» 

º´±±¼ ¿®»¿
õ õ ó õ ð ó õ ó õ ó Ó»¼·«³ Ø·¹¸ Ô±©
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Î»¼«²¼¿²¬ ¼·°¿¬½  ̧ÛÑÝ «°¹®¿¼» õ õ ð õ õ õ ð ð õ ð Ø·¹¸ Ó»¼·«³ Ø·¹¸

Í¬¿²¼¾§ °±©»® º±® »³»®¹»²½§ ²»»¼ õ õ ð õ õ õ õ õ õ õ Ø·¹¸ Ô±© Ø·¹¸

Þ¿½µó«° ©¿¬»® °«®·º·½¿¬·±² º±®  »̧´¬»® 

ú «¬·´·¬§ ±«¬¿¹»
õ õ ð õ õ õ õ õ õ õ Ø·¹¸ Ô±© ¸·¹¸

D-40



ÐÎ×ÑÎ×Ì×ÆßÌ×ÑÒ ÑÚ ßÝÌ×ÑÒÍ

øÒ¿³» ±º Ö«®·¼·½¬·±²÷     Á×²¬»®´¿µ»²ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Ð´»¿» ¿¬¬¿½¸ ¿¼¼·¬·±²¿´ °¿¹» ¿ ²»»¼»¼ò

ó  ã ½±¬ ø«²º¿ª±®¿¾´»÷           ð ã²»«¬®¿´ ±® ²±¬ ¿°°´·½¿¾´»          

õ  ã ¾»²»º·¬ øº¿ª±®¿¾´»÷
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¼¿³¿¹» ¿²¼ ´±» ¼«» ¬± º´±±¼·²¹ 

¬ ®̧±«¹  ̧½±²¬®±´ ±º ¬±®³ ©¿¬»® ®«²±ºº 

¿²¼ ³±®» »ºº·½·»²¬ ¼®¿·²¿¹» ¿²¼ 

¼·½ ¿̧®¹» ¬± ±½»¿² ©¿¬»®

õ õ õ õ ð õ ð ð õ ð Ø×ÙØ ÓÛÜ Ø×ÙØ
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Û²¿½¬ ¿̧¦¿®¼ ¦±²·²¹ ±®¼·²¿²½» õ ð õ õ ð õ ð õ õ õ Ø·¹¸ Ô±© Ø·¹¸

Í°»½·º·½¿´´§ ¿´´±© ª¿®·¿²½» ±² 

º±«²¼¿¬·±² ±º ²»©´§ ¾«· ¬́ ¬®«½¬«®»ò
õ ð õ ð ð õ õ õ õ õ Ø·¹¸ Ô±© Ø·¹¸

Ü»ª»´±° ³·¬·¹¿¬·±² ¬»° ¬± ®»¼«½» 

¼¿³¿¹» ¿²¼ ´±» ¼«» ¬± º´±±¼·²¹ô 

¬ ®̧±«¹  ̧¬ »̧ ½±²¬®±  ́±º ©¿¬»® º´±© ¿²¼ 

³±®» »ºº·½·»²¬ ¼®¿·²¿¹»ò
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