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THE CITY OF SAN DIEGO

REPORT TO THE CITY COUNCIL


DATE ISSUED: 

REPORT NO:


ATTENTION: 

Natural Resources and Culture Committee


Agenda of

SUBJECT: 

Water Budget Based Billing


REFERENCE: 

1. 

Memorandum dated April 20, 2011 entitled "Water Budget


Based Billing"


2. Informational Report dated May 14, 2012 entitled "Consultant


Review of Water Budget Based Billing Pilot Study"


3. September 8, 2010 Memo from Mayor Jerry Sanders and


Council Member Donna Frye to the City Council on Water


Budget Based Billing


REQUESTED ACTION:


Accept the Water Budget Based Billing Phase I Report prepared by Red Oak Consulting. Recommend


the Mayor direct staff to complete a modified Phase II scope of work of the study to model water budget


rate structures for the Irrigation customer class.


STAFF RECOMMENDATION:


Approve the proposed action.


BACKGROUND:

In response to drought conditions in California and imported water delivery reductions from the State


Water Project in 2009, the San Diego County Water Authority set a regional water reduction target of


eight percent for Fiscal Year 2010. In turn, the City Council enacted mandatory (Level 2) water use


restrictions in June 2009 to achieve the reduction target. As a possible alternative to water use restrictions,


the Council expressed interest in studying the use of water budgets as a tool to achieve water reduction


targets in an equitable manner. Public Utilities staff initiated a pilot study in July 2009 to examine the


water budget approach and determine the potential for implementing a similar year-round water pricing


and allocation structure.


The study concluded that a model could be created to reasonably predict water budgets for the test


homes included in the study, supported by the finding that an average of approximately 80 percent of the


properties reviewed had historical water usage that would have been within the established water


budget. City staff reported results to the NR&C committee on April 20, 2011.




With encouraging findings from the pilot study, the Public Utilities Department (Department) undertook


a competitive procurement process in 2011 and retained Red Oak Consulting in January 2012. Red Oak


was tasked with reviewing the pilot study, evaluating the applicability of water budgets across all


customer classes, identifying the challenges associated with establishing water budgets and


recommending long-term water conservation programs that could most effectively support customers


that are billed based upon a water budget.


DISCUSSION:

In its evaluation of Water Budget Based Billing for the City of San Diego, Red Oak's Phase I report


makes the following findings and recommendations:


1. Assumptions, data and methodology utilized in the 2010 pilot study to test a water budget


methodology for Single Family Residential (SFR) accounts represent a valid approach, and can be


used as a starting point in the development of water budgets for the entire customer class.


2. 

Water budgets can be developed for the City's entire customer base, including commercial,


irrigation, and multi-family residential customer classes. SFR water budget methodology should be


based upon the number of people per household, the area of irrigated landscape and weather


conditions at the site (that impact water needs of a plant), Irrigation water budget methodology


should be based upon irrigated area and weather conditions at the site. Commercial and multi-family


water budget methodologies should be based upon average historical consumption at the site.


3. 

In order to implement water budgets, the billing system must be able to handle the proposed


methodology and calculations. Enhancements and modifications would need to be made to the


current billing system.


4. All customers should be billed on a monthly basis in order to provide proper and timely feedback to


customers on actual consumption compared to their water budget.


5. The implementation of water budget based billing would provide the Department's customer service


representatives and water conservation staff a new context for helping customers achieve water


efficiency. Proper training on the new rate structure would need to be provided to these "front line"


professionals, and public outreach programs developed to educate customers moving to a water


budget rate structure.


6. A variance process would need to be available to customers seeking to make adjustments to the


initial water budget, as well as whenever there is a change that impacts consumption, such as an


increase or decrease in the number of occupants in a dwelling, changes in irrigated landscape area, or


business growth. A variance process is central to the establishment of valid water budgets and is the


mechanism that enables customers to work with the water utility to improve the accuracy of (and


therefore confidence in) their water budget. The variance process can be viewed as a positive step


toward enhancing customer understanding of water consumption patterns, however this process


requires the dedication of significant resources (including additional costs and staffing) to support


the effort.


7. Water budgets can provide a useful drought management tool, offering an effective way to


encourage usage reductions associated with drought stages.
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8. In addition to the existing water conservation programs maintained by the City, several other


program enhancements and additions should be considered when implementing water budgets


including: providing additional turf removal customer support, web support for irrigation scheduling,


participation in the FreeSprinkler.com

 voucher program, and implementation of a urinal retrofit


program.

In addition to these findings made by the consultant, the following are important considerations when


assessing water budget based billing.


1. 

Perceived equity / inequity - With efficiency standards and the individual characteristics of a


customer account as its basis, water budgets reward customers who use water efficiently and


penalize those who do not. Customers that have an above average number of people living in the


house, special needs, and/or large lots are able to meet their budget and are not penalized if they use


water efficiently. The structure has been perceived as  an equitable way to share limited water


supplies, while preserving some flexibility for customers to decide how water is used. The argument


that supports water budgets as equitable because they accommodate the water use requirements of


larger households, special needs and larger landscape areas may also be perceived as inequitable for


the same reason. A customer with minimal irrigation requirements will pay the same rate per unit of


water as a customer with much greater irrigation requirements. Under the current SFR tiered rate


structure, a customer pays a higher per unit price for water when exceeding 14 HCF, regardless of


the number of people living in the house or the lot size. With a water budget structure, the larger the


household, the larger the indoor budget (tier I rate) and the bigger the lot size, the bigger the outdoor


budget (tier 2 rate).


2. 

Revenue stability -With a traditional inclining tier rate structure, a substantial reduction in water


sales can result when greater than anticipated conservation levels are achieved by customers. The


utility often responds with rate increases, drought surcharges or reliance on a stability fund in order


· to meet revenue requirements. In this scenario there is no reward for customers that conserve.


When conservation occurs, the utility that counts on recovering all or part of its costs through


volumetric rates is vulnerable to falling short of generating enough revenue. A water budget rate


structure is designed to generate sufficient revenue to recover costs through the base charge and tiers


1 and 2 of the rate structure. To effectively stabilize revenue, individual water budgets must be an


accurate representation of each customer's efficient usage, making the development of precise water


budgets a critical component of the process. Revenue collected from customers exceeding their


budget is accounted for separately, and can be used to fund programs to increase efficiency and


reduce waste, or to mitigate the cost to acquire additional water supplies that meet demands caused


by inefficient water use.


3. 

Impact on a water bill — It may be a common but false assumption that water budgets will result in


lower water bills for most customers. A water budget rate structure, like any other rate structure,


must generate required revenue through fixed and/or volumetric charges.


4. 

Sewer billing methodology - A SFR water budget typically incorporates unique characteristics of a


household to determine an allotment that reflects the efficient use of indoor water. Currently, the


City bases the volumetric sewer charge on water consumption during a period of time in the winter


when outdoor water use is assumed to be at its lowest, thus offering the best representation of indoor


water use and returns to sewer. Should the City move to water budgets, an additional method upon
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which to base returns to sewer would become available. Questions may arise as to why two methods


are used to estimate indoor water consumption.


5. Most customers would meet a water budget — Modeling from the pilot study and consultant review


indicate that approximately 80 to 90 percent of all customers would meet their water budget. Given


this high percentage, are water budgets a worthy endeavor for all customers when a minority of


customers are likely to use water inefficiently?


6. 

Water Affordability — The Department is currently going through a Cost of Service Study, which


may likely recommend a rate increase. The Department also anticipates possible pass-through rate


increases from our two wholesalers, the Metropolitan Water District of Southern California and the


San Diego County Water Authority. It is the intention of the Department to keep water rates as


affordable as possible and avoid additional expenses. This includes selecting a rate structure that is


simple, easy to understand and not too expensive to implement.


COST ANALYSIS:


The following section presents two alternatives for consideration. Option A represents a continuation of


the water budget based billing project's established scope of work and includes the further evaluation of


water budgets for all customer classes. Option B considers moving the study forward with a focus on


water budgets for the Irrigation customer class only. Cost estimates are based upon the recommended


enhancements made by the consultant in the Phase I report. A summary of the next steps of the project


in association with both options has also been developed.


Option A: Water Budgets for All Customer Classes


Cost Estimate: $5.7 million in one-time expenditures, with an ongoing annual cost of over $3.6 million.


The table below categorizes the largest anticipated expenses associated with implementation of water


budgets.

Next Steps: Phase II of the project includes rate modeling of water budgets for all customer classes and


could be completed in nine to twelve months. At its conclusion a policy decision by the City Council on


whether to implement water budgets for Irrigation customers would be required. Phase III is


implementation of water budgets and is expected to take 16 to 20 months. A cost of service study and


Prop 218 notification process would be required prior to implementation.
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Option A

Estimated Costs to Implement Water Budgets for All Customer Classes


One Time Costs Annual Costs

Billing System Enhancements


(E.g. programming costs to reflect actual ET*, landscape size, etc. in bill)


$ 

754,000

Migration from bi-monthly billing to monthly billing for all SFR accounts


(Additional cost to read SFR meters monthly instead of bi-monthly).


$ 

2,383,000

Internal Training and Public Outreach


(Frontline staff training, public outreach)


$ 

563,000

Initial development of water budgets


(includes building and populating database with unique variables for each site, 

site verification of landscape measurements, verification of data)


$ 356,500

Variance Program - Development, Implementation and Ongoing


(Assumes 30% of customers request initial variance, 10% request variance 

annually on an ongoing basis. Includes staff costs to administer program.).


3,578,100 $ 1,023,000

and -- — 


$ 50,000 $ 39,600

Micro-Climate Geo-referencing 

Data Collection— 

(To establish a micro-climate tag based on location for each account, and to 

purchase ET on an ongoing basis used to calculate budgets and actual bills)


Enhancements to conservation programs to complement water budgets


(To develop and implement the consultant recommended programs, includes 

rebate amount, staffing resources)


$ 

64,000 

180,800

Shadow Billing


(Sample bills that show customers what the current bill would look like once 

water budget based billing is in place)


$ 294,000

Total $ 5,659,600 

$ 3,626,400

* ET is Evapotranspiration and represents plant watering needs.


Option B: Water Budgets for Irrigation Customer Class


Cost Estimate: $871,000 in one-time expenditures to implement, with an ongoing annual cost of


$87,800. The table below categorizes the largest anticipated expenses associated with implementing


water budgets for this option.


Next Steps: Phase II of the project includes rate modeling of water budgets for the Irrigation class only


and could be completed in four to six months. At its conclusion a policy decision by the City Council


on whether to implement water budgets for Irrigation customers would be required. Phase III is


implementation of water budgets and is expected to take 16 months. A cost of service study and Prop


218 notification process would be required prior to implementation.
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Option B


Estimated Costs to Implement Water Budgets for Irrigation Customer Class


One Time 

Costs 

Annual

Costs

Billing System Enhancements


(E.g. programming costs to reflect actual 

ET*, 

landscape size, etc. in bill)


$ 513,000

Migration from bi-monthly billing to monthly billing for 5,000 Irrigation accounts**


(Additional cost to read Irrigation meters monthly instead of hi-monthly)


$ 44,000

Internal Training and Public Outreach


(Frontline staff training, public outreach)


$ 

19,500

Initial development of water budgets for Irrigation customers


(Includes verification of landscape area by meter)


$ 

256,500

Variance Program - Development, Implementation and Ongoing


(Assumes 5% of customers request initial variance, 1% request variance annually on 

an ongoing basis. Includes staff costs to administer program.)


$ 

16,650 $ 4,200

Micro-Climate Geo-referencing and Data Collection


(To establish a micro-climate tag based on location for each account, and to 

purchase ET on an ongoing basis used to calculate budgets and actual bills)


$ 50,000 

39,600

Shadow Billing


(Sample bills that show customers what the current bill would look like once water 

budget based billing is in place)


$ 

15,600

Total: $ 871,250 $ 87,800

* ET is Evapotranspiration and represents plant watering needs.


** Public Utilities is implementing Automated Meter Infrastructure (AMI) for all accounts billed on a monthly basis, which


includes 25% of the Irrigation accounts. An expansion of AMI to include the remaining 5,000 bi-monthly billed Irrigation


accounts would eliminate the need for manual meter reading and associated expense. Information regarding the cost to


convert meters to AMI is being prepared, but is not yet available.


RECOMMENDATIONS:

It is recommended the Public Utilities Department continue working with the consultant to model


potential water budget rate structures for the Irrigation customer class.


The complexity, expense and potentially limited benefit associated with the implementation of water


budget based billing across all customer classes is significant. When using past water consumption to


predict performance in a water budget rate structure, the consultant's preliminary research found that the


Irrigation class as a whole had the greatest percentage of 'over budget' water use, suggesting the greatest


potential to increase efficiency. The Irrigation class accounts for approximately two percent (7,500) of


all accounts but 11% of total water consumption. Once site data is collected, the methodology used to


develop a water budget for irrigation customers is fairly simple. Since the initial water budget


development process requires the use of accurate site-specific details it is anticipated that few customers


would request variances. Continuing the evaluation of water budgets for the Irrigation class also aligns


with a recommendation from the Water Policy Implementation Task Force to focus on water use


efficiency for these customers.
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ALTERNATIVES:

I. Proceed to Phase II of the study and complete the planned scope of work with Red Oak


Consulting to model water budget rate structures for all customer classes. This option will allow


the development of a water budget rate structure that can be compared with the traditional rate


structure, and will show how water budget based billing will recover revenue through the base


charge and two rate tiers. This is not recommended due to excessive implementation costs.


2. Take no action. Do not continue efforts to research Water Budget Based Billing in any capacity.


This option will terminate the contract with Red Oak Consulting for the water budget based


billing study. The current Cost of Service Study provides enough options to consider.


COMMUNITY PARTICIPATION AND PUBLIC OUTREACH EFFORTS:


Results from Phase I were presented to the Independent Rates and Oversight Committee (IROC) on


June 24, 2011 At that meeting IROC passed a motion to recommend that the City Council accept the


Red Oak Consultant Phase I report and move forward with Phase II of the project to model rates for the


Irrigation customer class. IROC passed a second motion recommending against going forward with rate


modeling or implementation of water budgets for the SFR customer class. Should the City Council


decide to move forward with the study, Staff will return to IROC with the results of Phase II (rate


structure modeling). Public Utilities plans to update stakeholder groups with information about Phase II.


Substantial outreach and community involvement would occur during Phase III of the project.


KEY STAKEHOLDERS AND PROJECTED IMPACTS:


Key stakeholders include:


· Homeowner associations (HOAs)


· 

Public Utilities Department customers


· 

Property Management Companies


· 

Large landscape managers for parks, sports fields and golf courses


· 

Environmental Organizations, such as San Diego Coastkeeper and Surfrider


Roger S. Bailey


Director of Public Utilities


KBR/kbr

Attachment A: Water Budget Based Billing Project — Phase I Report, Red Oak Consultants
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5(% .; //  & ߰
5(% .; )  % 
/ % 
5(% ,.; !//## 

-  0

0 .;  & ߰ #  

5(%

 
   
   


߰%%   
# # 5 
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  

߰  

!" !

#  # 

$ $% 

 $  

 $  

 $  

 $  

' ' 

'!߰ '%!

'!  '%!

'!"  '%!

߰  %

߰  

  

% ( '& 

߰ 

%%   

)   

 *++  ߰

߰   

   

 /  

 

߰  ߰  

1" 12

߰!  ߰ !

߰߰ ߰ 

   
   


 

 

   &

 

  

  ߰  



  &

   &

 &

 %

 

  

& % ߰ %

& 

&   


% ߰  

 ߰ %  




  " %

 ߰    % 

   '%



 ߰     ,--.

& ߰   %&

  



&  

 0

2 "

& 

 ߰  

 $



  




>%  5/

 34

   
34 

  

  
& 34 

  34 

! 3!"4 

 # 3#4 

'   3'4 

   34 

 ߰   

3߰4  %  

 
   
    


5  2         
 6   /  7(89:-    ;
(,98<96 =

1 2     % 
1 ߰     

1 3)14 2% 2 =   
% )18     &8 8 8 
    %   8 /

 2%%  %  % 2 

34  %  &   

2  %       
  2? 

34    2%%    
; 2  0   % 
     

 %? % %   %&   
   &  & 
 % %    %2  

2   & =

  % )  ߰  1 !& 3) 

   ߰   3߰4 
  2@   6,-  2% 
%   =

5   & & 2   
;& +=7< =

  2  %  % &   
  %    %=

6, %   A (-

5   & & 2   
;& +7< =

" % &   8 2%  
 2  &  <-   % 

    % & &   
 3  4=  

 

  ,:   2  %  

@ 2  & 6.     
8 )8  8 8  
5 =

 $

   %
;&

% 
 


 
8
 


> 

 



 
%
 

&

?
  

)߰1!48

4 %
%  

/ 

 &

/ 

 6<<68 
%  !"= 

& %



  
 



  






B

 ,6<

  & ߰ 
%& 3߰4

 *++

߰ 

߰ !& 
3߰!4

 
   
   


߰% 2%  B=  "% &   
!"  & B 3 4   

%   2     
 &  =


 /   / @ 3;& 
/ 4=  "%   .-- B 2
& =

 %    6..:  
2 8  % %8   
%  2%     % 
  % &=

 &  %      2%
  2  %    C
   ,7    % 

=

"%    8   C

,--.   2  &8   
    2  & ,-  
 ,-,-=

   2    
8 8    

2 /   % B  % &8  
 ;8 &  8   8
 %& =

" % & &  0 2   
 &   2 
  6--D   2    %

 $

 &
 & 

 2%

& -=7-
2% %


 /

& %

% 


2%
%

  




  

 & % 

&
 

  &

8  

  %
 &= 
 % = 



  




߰!߰! -

"% &    3% 

E  % F   

 348 

  %  

 & %8  

/&  &  % 

% &   

    

 %  &  

"% &   )@ 

8  !B@

% &  % 2 

@ > 

 5   



 &  2 

  

 2  

% 8  %B & % 

 =  1 

0 2  2% 

  % 2 

"%   % 

   %  

%   %  %

    

@    

߰!%! .  
/ 

"% &   

2% % &I 2 

   
   


߰! "#$ 

&48 %   &  8   

  2  &=  "% &8 %%   1

 ;& <9    2 

= 

  28      

        

 %      &  2
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9@ @ 

@ @ 

@ 9@ 

8@ @   

  

 $$ ) "  

&8 %8 8  %% 

2  =   7   

 & & C= 7--69  

      ) ,98 ,-66=  

% 2  8  %8  

   2  & 2%  

        

8  28   % 

   

  8 %  % 

4 8 % B8  !"   

! 
) //

 ߰(

 

 # ,-6-

 

- 2 

  ,98,--



 '
  
  


5'/6



,

9

  ,

,





%

  

   %


>



 %

  




  =



 




� "%   

&=  "% 

 & ,-  & 

�  ,6< 

8  % 

   %

"% 

�     

2    

 8 !" 

&I   

 

  

  & 

) 

� "% &   

   %

%   

&=


� "%  

  

% 2 

   %

�  % 

   2

8  

=

� ߰  

& &  %

  

%% 

� "% &   

 8  

   

% 2% % 2 

�   

 @ 2% 

+2!

 
   
   


   *++  C ,--.  

        

& %   ,-,-=

 %    6..:  /

% %8  & % %  2% 

 %    % &=

  2   &8 % &I 

  &  &  8 %  %% 

8  % %& 2    &

 "         

      3&  & 

 & % &I   "8   )@ 

    %   2   

    %&  &  

%& =  "% %& &  & 

 %   %%    2

  2     

   2 ;  % 

&=          %

 E F =

 2       %

 2 =  ߰  8  8 

 %   2   

    %  =  

   I 2    

 2% % =



     %  & 

 %%   2 &=   

 &   % I 2 

 =  

        

%  2 &=  5  

! 
) //

 ߰*

 2 

  2

  2

% 


&I 

 B8

=  "%

  2

4=  


 %


=  

  %

 @ 

 

 



 % 2

 % &

8 



 

 

8 /&

 ;

 &


 





 




;&  2 

  2% 

)  )@   

%8 8  %

   

 &  

 % 8   % ;

 %>

� !  2

�  /@&  %



�   2 

߰!*! + 

 )@  % & 

2    

 2% % 

    2

"% & %   &  

  %   2 

  8 % 

 %    

 2  %  

   

 >


� "   

� ߰   

� @CBB

� 1 

+2!

 
   
   


       

  2  =

% % &  &  & &

%  =  "% 0 % 

  2  =  "%  /

8 %   ;  % &=  "%

;    %  ,- &8   

2 &   2%  & 

  2%8 8  8 

      2 & 

 $  

&  % &I ;    

   %   

 2  &=  ߰   2

2  % %  2  

 ;  % %  

   =  % % &   2

   %   % % % 

    =  "% 

 & % &  % &I ; 

8     

 % 

= % 

! 
) //

 ߰7

 %


& &8

 

/ 

"% &@


 

&

 %

 

  

 

 %

 =

 2

2  

  



8

=   "%



 




%!߰!  -

"% &8 %%   1

,.-8--- 2 =  "

   %   %

=  "% &  

 A/ &   %

3߰4  %  ߰

&8 &= 

 %    2

 2  

%  %

) % 3  %

B 2  %

&   2

 % &I   

 ,--.8  

2   

    

     

    

  
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"% &   2%%

%  2   

BK=  %

   

 

  /&  % 

 B  2

2  2 

 !%  2

=

  2 & 

  /  

  2 

    

 ,6< 8 

C2 ";   

"%    

&     

=  

   
   


B &    % 2  

 & 

 

&  ߰     !  

   2% !% ߰   

 !  " ߰  

  '

%    2    

    % &8 8  

  %    > 

  2  %%  

 =

% =  

2 =        

 =

2 &    &  

&     =  

    *++8 2%%    ,-  

   & ,-,-= 

 &   K /

  8  ,: 30& 5

 4= 

   2%  %  

 % &   2     

! 
#!

 

 %&

>

  

 


  



8

 & 

 

 

 


5  

I 

  %



  






&! '

&!߰! 

"%     

8 &8 

  % 2 

8   

=   )@  % 

 =

&!%! / 

 # ,-6-8 % &  

 ;& :(8---

  # ,--.8 ,-6- 

&!%!߰!  

 ,--.8 % &   

2   

&  .--   

"%  & %  

2   % 

 )@  %  

4   % 2

�  & %8 

�    

  

 8  

� "% 2 

=  

"%  &  % 

 2 &   

348  %%8  <- 

&  2% % 

 
   
    


   
 " 

 % &  2   

8     

 %&8  ;  2 

  %  2  &  % 

 2        

 

 ;& ,,<8---    2% 2 

- =  ;  B %   

  ,-66=  

 &    % &  

   =   "% &  

 3 -=7    %     

 %   % %&   

=

  % &I  &  "@ 6  % & 

> 

%8    %    &B8  = 

 %  &   2   
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  % 2  

 #$%

1  ,6<8 2

  & @   

"%    B

,6<=     

 2  & 

% ; 2=  "%  

     

 

                                               

,  ߰= 6..+= 5  %  
( ߰߰  HB G = ,-6-

 )%)# * +(% & ߰ #.

 
   
   


  ;=  "% 2 @& ;B 2

%=

   

 2   % B % 

   &     

   2 2% %   

 ; % 2 =  "% 2  

& 2 2 &  

  ߰ 

      2 



%%% %2 2   % 0 

=

 % % 2 &  % 

% /& & % %  

   24=  1  

  2%     /&=  % 

 %     &  % 

  & %  % ߰    

 2 F=,      8 <(   %

    % 2 &  

   % ;=

  &      

    %    % 

B  2    % /  

 %  2%  &  

        % 

  ,6<     

   =  

  

 &=
-6-=  &=

! 
.߰# ߰%%

 (%

 &





 

 2

   2

  2

 

  %

&  

&  

 2

  %

=  

  %

% 

B 2

& 

&= 

 



  


 %2  



 #

 

 




&'( ߰(( #%%#

&  ,<<, %B

2 =   

2 8  

   % 2

6=     

,=     

   

   

8 %   

 8  % 

(=   %  

I   

2  &  

& %  

=

7=   % 

  =  

8  

=

߰   

(!&! , 

"%    

  2  

   2 

  

 C  

(!&!߰! '  )

     2 

    &  

8  % %& 

&  % %=  

                                               

7    &  

 )%)# * +(% & ߰ #.

 
   
   


B   &    

  %   ; %  

    =   ,<<, 

 
7
>

 2 =

  %  %   % 

 2  I   & % 

 %    & 8   

8 % &    8 % B 

%     %  =

      2  2% 

 8 ; %  %   %  

  &   %    % 

      %  

      2   ;

=  "%  %  %  %8 

   ;    

& % =  



 %  %   

 =  "%  >




& % 2 

)

   &8 % &I  

&  8 %  %% B8  8

%& 2   9 &=   )@  % 

 

  

 ,<<,8 & ,,8 ,--<=

! 
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 (&



  


 / %


 

=  

  

   


% %


 &8 

% % 



  %


8  %


  


 2%

 2


8 !"

 



 #

 

  




"% &I   " 

   2 

"%    U7+

=  "%   

=  "%    

=

(!&!%! 

߰   /

   

� C   

�   3 

� !" 3   

"%  % % 

2 & 8 2%%

-=<-=  

)'    *

  2  

%%=  1  

 =  "% 

   

  3%% 

 

 )%)# * +(% & ߰ #.

 
   
   


"       ;&

   %   

U7++8---     U,++8---  

     (8:+- %    %

     % 2  /

 

 %   @&    % 

B 2 =  "% >


 %%  3 4

   4

 4 

 %%   *++  %   

%  99     &   

+(  

  / @2  %    

       8  8 

  &  %  &  

&  %      

%   4=  
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 ((

& U+978---

 = 




% &

 

 

  

  

 

8   2

 2





 #

 




, 

� 1 && 
= 

�  & 
2%   %

�  & 

߰,

�   
% 2 

�  
2 =  "%
% & 

- &   &

    %

    

 %   % 

%   B 3 2  

   % 

&& @   

- &  

  %   

  = 

 =  "% %

 &    

 &   

,

�  % &  
;& U6=-
  <8--- 

� 1 & 
  

߰,

� !% 
 2 

�   
 2  2

 )%)# * +(% & ߰ #.

 
   
   


& % &         

0   % %% =     
%  8 %    && =  

 %   %%    

  2   2 & 
  =

 %      % 
%  % & %   
=

  

 %  %  =  !&  2

      %  =  1

 &8      

  %  &48      

 =   1 2% 2  

& K  %    

 - &  

 %     

=      % &  

%      2%     

8  & %   @2 % 

=  

 %    8 %
U6=--   =  "% & % & ,(-8--- 
-  = 

 2%      
&=

  2    % %%
& =

    2   
2 &8 &  2 =

! 
.߰# ߰%%

 

 (*

 

  

=

&  

B

 

 2 %

  & 

   


 %




=  

 

 %


 

 

%  
-- 

 

%

 



 #

 




�  

2 =

�  
2  

�  2
  

2 =


�  
&=

�  % &  %
& 

 '%
 

=

 '%

 

  

 34 2 

8  &  

� ' 2% 

�  & !"  

�   & !"
 4

"%   % 

    2

%  %  

 8 >  

*( ./   "%   %

2% & &   

-0- ./  "%    

  ;   2%

2%    =
 % %  % 

&=  "%  % 

   4  2 

 )%)# * +(% & ߰ #.

 
   
   


 %       

 2  %% 2     
=

   2 &   2 
     2 2  
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;& U,89--  &=   %8  2 

&   .--  =

 0/ >  

&   8 8  %

   =  "%  

 %    % %  

   2&   %  

2 =

! 
.߰# ߰%%

 (;

& %


% 

+  %

< %;= %4߰4

  %


 2% 

 

& U-=6,

    

 


8 % &

=  "%

 %  

 % &

 

 % /


 =  

   %



 #

 




(!(! ? 

"%   % 

 =  "% 

 %&  

    "

    

(!(!߰ !  

"& @   

   %

@ %  

 &=    

  %  

  % 2 

   2  

  & 2 

(!(!%!  

  

E F=   2 /

2?  2% 

?   

  % 2 

=   %  

8 8  

;  % 8 

@ % &  />

�     

� "%%   %

�  

1 % %  %

� E"%   
  %  

  

� E)    
  2@ 

 8 

 )%)# * +(% & ߰ #.

 
   
   




     

  >


  !  )

  % 

    




  % 2  %  &  %

%  2 &=  "% 2   % 

=  "% &       

  & <-     2 =

%&=  "% %& &  & 

&=  %&   % 

 &=  "% & %  %& 

 @   = 

  ,

 34     % 

/     ;B %   

%   %  8 2 

  %   2 &=  

   2 %   % 

      %

8  8  =   

8    % 2  

>

   % 

 %  %&    

      % 

% %   %  2 &  %> 

  %         
=F  3 C ߰    

4 

 +D   2   2 7D=   "% 2 
  2 =F  3߰  ߰  

  %  4

! 
.߰# ߰%%

 (9

  2

%

%

 %  

  %&

=  "% &

@ 

   %%

 

 &I

  

&8 

 

&8

  %


 &

&

  &
  






 #

 




(!(!&!  $

"%   2 

 2   ;  

߰% &  

&  % ; 

    

(!(!(!  " 

"%    
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  /  
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 & ; % 2

8  %  2
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=  &   

  & 

(!*!  

"%    %

  2  

   

  &

(!*!߰ !   

1  % & %

    

%8    

% 8  ;

= 

"% $   % 

E߰V     

 % 2 =F
9 
  

߰ &  % E2 

8 8   

%%    % 

  2 % % & 

     

 2 &?  

%=  "% E2 

2  8  

=

(!*!%! $ 

  2    

   2  

% ; % 2 

%% ;  

                                               

9 8 = ,-6,= ߰   

 )%)# * +(% & ߰ #.

 
   
   




&   2     

  ;  % 2 8 %& & %% 

8 % & &     

= 



 %  %%   

 =  "%  >

  K5  

 

%  2 2% % E2 F 

 %    8 2 

 28  %  2=  "% 

 % ; 2    % 

 ߰ 8  8 & >

 2 % 2 & =  "%V 2

2 F   =   2 % % %

 2   B 2 

 B % E2 F=

     %   & 

      ?     %

B %   2%8 8  

F / 0 % &    %

  2 8     % 



  2   2 2 

8   % 2 2  

    /=   

  2      

  

=

! 
.߰# ߰%%

 (߰ ߰

 = 

 


;  

 2%



 2



 8 @

 % 2

2% 

 

& 

?

 %  



 

 

 = 

  

  %


 



 #

 




2 &=  "%  

/ 2   

(!*!&!  $

߰%  2  8 

     

   @ 

 % 2  

  %2 % 

=  

 2    

%  % 2  %

 2 & = 

   8 

    =  *

=  1 &  

� !   

�  & 3% 
4

�  ;&  

� ! %  

      

& 2% 

 & %  

%   %

(!*!(! $ 

  2 

2 %    2 

  2% 

=  "%  

%    

 )%)# * +(% & ߰ #.

 
   
   


  2    2   % 

   0   "@ 9   %   %

  @ . 

8       

   2%  @ 2%  2 

  %   &   %  

=  "%    % @2  2

 % 8  &   % 

&  %      

%  2      

=   ;     /@& %

%    %8    

*    ;&  2 

&  &  EF  >

 2  & 32%     

   2    % 

0      

   

  %    %  

  2  =   B 2

 % &        

 2 &= 

 %   @ 2%  0 %> &

  %  &=  !% I 

 2   %  % ; % 8 

  %      

=  

! 
.߰# ߰%%

 

 (߰ %

% 

% &=  

  

 &= 

 

2 8



 ;=  

 2%

%  

8   %




 2 4




 %

 

2 

  

& 

& 

8 

 



  




,

*! $) 

*!߰! 

"%    

2    

   2% % 

;   % 

*!%! $ 


߰   

&8 & % 

 2% 2 

8 %  

 =  

 96  % 

&    & 

  %   

 8 % 

  2% % 2 

8 %  

   

 &  

 %  2&   

  %   % 

�  2%  

� ߰  
    

�   

�    

�   ;

�     

 
   
   


 "$  +,
$  

 % &  ;   

   %   

  2 =  "%   

   2% 2  

    

 B    % 

 2%  ; % 2 =  %

      

      2% ;

     

     % 2  =  
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* # +)%  -.5/ & )

 
   
   


   "# $ 

  %  % ;  

    2  

 

   2%   

% %   %  =  

  )%28  8   2

  &   %   % 

 %  %  &   

 &   $   %

 =  

   %   %  &

  "%      

?     & 

    ?   



 %    &  

  &=   "% & &   

      &   

 %   8 %K8   

&8 % &    2  

@ % 2  & 8 

 % 0=  

     % 

  %     

  %  8 8  

 =      % 

=   

( 1   '

   2%    &

=  "% 2     

   % 2  2   

% =  

! ,
 /

 

 *߰9



 = 

  

& 

 

2% %


 

  % =  

8 8

  

8

  

  %

 %&







=  

 

 

 

 %


 

%  


& 

& &


 %%




 )* 

 

  




"% &   @

;    

  @ = 

 %  

% &= 

0 ' 

"% & &  

@ % 

   &

 

* # +)%  -.5/ & )

 
   
   


@ 8 &   @  

 %      8 % @ 

=  %     2 

&        0 %

      0 

=   ߰    

&  ;B %     

! ,
 /

 *%4

 =  

  EF

  

 

 2%



=  



 )* 

 

  




*!7!  8) 

"% & %   &  

2   %   

   2 

 % % %  

  %   & 

  % =  

   

� 5 ).(# !

� )# .%; 
 *.! 
 !% )#
 #!  #
 #!   
  #!
  !#%

� 6 # /% 

� 5 !!  /
!  
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