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  DELIBERATIVE AGENDA     

ADJOURNED MEETING, CITY COUNCIL 

CONTOIS AUDITORIUM, CITY HALL 

MONDAY, JANUARY 27, 2014 

7:00 P.M. 

1. AGENDA 

 

2. PUBLIC HEARING: March 4, 2014 Annual City Meeting—Proposed Charter  Change Re  

   Ward Boundaries 

*no action required 

 

3. PUBLIC HEARING: March 4, 2014 Annual City Meeting—Proposed Charter  Change Re Ban  

    on Firearms In Any Establishment With A Liquor License 

*no action required 

 

4.      PUBLIC HEARING: March 4, 2014 Annual City Meeting—Proposed Charter  Change Re Safe  

   Storage Of Firearms 

*no action required 

 

5. PUBLIC HEARING: March 4, 2014 Annual City Meeting—Proposed Charter  Change Re  

   Police Confiscation/Seizure Of Weapons During Domestic Abuse  

   Incident   

*no action required 

 

6. PUBLIC HEARING: MDP-14-01 – Climate Action Plan; Open Space Protection Plan; 

Amendment and re-adoption of the Burlington Municipal Development 

Plan 

 

6.01. COMMUNICATION:  Sandrine Thibault, AICP, Comprehensive Planner, Scott  

       Gustin, AICP, Senior Planner, Planning & Zoning and  

     Jennifer Green, Sustainability Coordinator, CEDO, re:  

     Proposed Municipal Development Plan Amendment:  

     MDP-14-01 Burlington Climate Plan; Open Space  

     Protection Plan; Amendment and re-adoption of the  

     Burlington Municipal Development Plan 

 

6.02. COMMUNICATION:  2013 planBTV Burlington’s Municipal Development  

     Plan 

 

6.03. COMMUNICATION: Burlington, VT Climate Action Plan 

 

6.04. COMMUNICATION: Relationship to Other Plans 

 

6.05. COMMUNICATION: VIII. Energy Plan 

 

6.06. COMMUNICATION: II. Natural Environment 

 

6.07. COMMUNICATION: I. Land Use Plan 

 

6.08. COMMUNICATION: Prepared by Landslide Natural Resource Planning, re:  

City of  Burlington Open Space Protection Plan 

6.09. COMMUNICATION: City of Burlington, VT 2013 Municipal Development  
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    Plan 

 

6.10. COMMUNICATION: Assistant City Attorney Sturtevant, re: Burlington,  

Vermont Public Hearing Notice, MDP-14-01 – Climate Action 

Plan: Open Space Protection Plan; Amendment and re-adoption 

of the Burlington Municipal Development Plan 

 

6.11. COMMUNICATION: Draft Resolution of MDP-14-01 – Climate Action Plan; 

Open Space Protection Plan; Amendment and re-adoption of the 

Burlington Municipal Development Plan (Councilor Tracy) 

 

7. PUBLIC FORUM   (Time Certain: 8:30 p.m. – 9:00 p.m. unless extended by the Council 

President per Council Rules) 

 

8. CONSENT AGENDA 

 

9. COMMUNICATION: Miro Weinberger, Mayor, re: Open Letter to the People of Burlington  

(20 mins.) 

 

9.01. COMMUNICATION: Community & Economic Development Office, re:  

    Public Investment Action Plan – Project Summaries 

 

9.02. COMMUNICATION: Nathan Wildfire, CEDO – reviewed by Bob Rusten,  

    CAO, re: Tax Increment Financing (TIF) Capacity –  

    Waterfront TIF District 

 

9.03. COMMUNICATION: CEDO, re: PIAP budget worksheets 

 

9.04. COMMUNICATION: William H. Truex, Jr FAIA, -Chairman of the Public  

Investment Team, re: Press Announcement for PIAP  

Program – January 13, 2014 

 

9.05. RESOLUTION: March 4, 2014 Annual City Meeting – Pledging The  

    Credit of The City to Secure Indebtedness for Public 

Improvements within The Waterfront TIF District  

(Councilors Shannon, Bushor,Knodell, Aubin: Board of  

Finance) 

 

10. RESOLUTION: March 4, 2014 Annual City Meeting – Increase in Maximum Tax Rate 

For General City Purposes Authorized (Councilors Shannon, Paul)(20 

mins.) 

 

10.01. COMMUNICATION: Bob Rusten, CAO, re: Major Cost Drivers of FY15 

General Fund 

 

11. PRESENTATION: Doreen Kraft, City Arts Director, Jesse Bridges, Parks and Recreation 

Director, Kelly Devine, Executive Director, BBA and H. Keith Wagner 

And Jeff Hodgson Partnership, Landscape architect team, re: City Hall 

Park Master Plan (15 mins.) 

 

11.01. COMMUNICATION: Doreen Kraft, City Arts Director, re: City Hall Park  

    Resolution 
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11.02. RESOLUTION: City Hall Park Master Plan (Councilors Paul, Brennan,  

    Aubin: Parks, Arts & Culture Committee) 

 

12. RESOLUTION: Strategic Plan Re Fiscal Health of The City (Councilors Paul, Blais,  

Mason, Knodell, Worden, Ayres, Siegel, Brennan) 

 

13. COMMITTEE REPORTS (5 mins.) 

 

14. COMMUNICATION: City Councilors, re: General City Affairs (oral)(10 mins.) 
 

15. COMMUNICATION: Mayor Weinberger, re: General City Affairs (oral)(5 mins.) 

 

16. COMMUNICATION: Eileen Blackwood, City Attorney, re: Burlington Telecom Update (oral) 

 

* * * EXPECTED EXECUTIVE SESSION * * *  

 

17. ADJOURNMENT 

 

 

CONSENT AGENDA 

ADJOURNED MEETING, CITY COUNCIL  

MONDAY, JANUARY 27, 2014 

 
8.01. COMMUNICATION: Lori Olberg, Licensing, Voting & Records Coordinator, re:  

    Accountability List 

*waive the reading, accept the communication and place it on file 

 

8.02. RESOLUTION: Authorization to Execute Grant Agreement for Manhattan Drive Slope 

    Failure Recovery Project with The State of Vermont (Councilors  

    Shannon, Bushor, Aubin, Knodell: Board of Finance) 

*waive the reading and adopt the resolution 

 

 8.02.01.   COMMUNICATION: David K. Allerton, P.E., Public Works Engineer, Office of the 

     City Engineer, re: Request Authorization to Accept Federal 

     Highway Administration Recovery Funds to Repair the  

     Manhattan Drive Slope Failure 

 *waive the reading, accept the communication and place it on file 

 

8.03. RESOLUTION: Renewed Lease Agreement with Resource for the Old City Garage,  

    339 Pine Street (Councilors Shannon, Bushor, Aubin, Knodell: Board 

    of Finance) 

*waive the reading and adopt the resolution 

 

 8.03.01.   COMMUNICATION: Chapin Spencer, Director, DPW, re: Lease Agreements for 339 

     Pine Street 

 *waive the reading, accept the communication and place it on file 

 

8.04. RESOLUTION: Renewed Lease Agreement with Chittenden Solid Waste District for 

    the Old City Garage, 339 Pine Street (Councilors Shannon, Bushor,  

    Aubin, Knodell: Board of Finance) 

*waive the reading and adopt the resolution 
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 8.04.01.   COMMUNICATION: Chapin Spencer, Director, DPW, re: Lease Agreements for 

     339 Pine Street 

 *waive the reading, accept the communication and place it on file 

 

8.05. RESOLUTION: Purchase of Boarddocs Software for Use in City Council Meetings, 

    Sub-committee Meetings, and Commission Meetings (Councilor 

    Shannon) 

*waive the reading and adopt the resolution 

 

8.06. RESOLUTION: Authorization to Enter into License Agreement for An Awning  

    Extending Over A Portion of The City’s Right-of-way with 

    Merchants Bank (Councilors Blais, Tracy: License Committee) 

*waive the reading and adopt the resolution 

 

8.07. RESOLUTION: Authorization for Department of Parks and Recreation to Purchase 

    Equipment and Vehicles (Councilors Shannon, Bushor, Aubin, 

    Knodell: Board of Finance) Pending Board of Finance Approval on 

    1/27/14 

*waive the reading and adopt the resolution 

 

 8.07.01.   COMMUNICATION: Jesse Bridges, Director Parks and Recreation, Deryk Roach, 

     Parks Superintendent, re: 2014 Vehicle and Equipment 

     Replacement Proposal 

 *waive the reading, accept the communication and place it on file 

 

8.08. RESOLUTION: Creation of Regular Full Time Energy Efficiency Program & Policy 

    Analyst – Burlington Electric Department (Councilors Shannon, Bushor, 

    Aubin, Knodell: Board of Finance) 

*waive the reading and adopt the resolution 

 

 8.08.01.   COMMUNICATION: Benjamin Pacy, Human Resources Generalist and Susan  

     Leonard, Human Resources Director, re: Burlington Electric 

     Department – Creation of Regular, Full Time Energy Efficiency 

     Program & Policy Analyst 

 *waive the reading, accept the communication and place it on file 

 

 8.08.02.   COMMUNICATION: Barbara L. Grimes, General Manager, BED, re: Position funding 

 *waive the reading, accept the communication and place it on file 

 

8.09. RESOLUTION: Acceptance of U.S. Department of Justice Grant Related to Internet  

    Crimes Against Children Task Force and Amendment of The FY 2014 

    Budget (Councilors Shannon, Bushor, Aubin, Knodell: Board of  

    Finance) 

*waive the reading and adopt the resolution 

 

 8.09.01.   COMMUNICATION: Lise E. Veronneau, Business Administrator, Burlington Fire & 

Police Departments, re: Internet Crimes Against Children Task  

    Force OJP Grant #2013-MC-FX-K035 

 *waive the reading, accept the communication and place it on file 

 

8.10.    RESOLUTION:  Ward Redistricting – Change to Referenced Map Per Public Hearing 
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    Comment (Councilor Siegel)  

*waive the reading and adopt the resolution 

 

8.11.  COMMUNICATION: Bill Sprano, re: Huntington, re: Guns-Safe Storage- 

*waive the reading, accept the communication and place it on file 

 

8.12. COMMUNICATION: Christopher Pearson, Member, Parks and Recreation Commission,  

    re: Resignation 

*waive the reading, accept the communication, place it on file, advertise the vacancy and send a letter of 

appreciation thanking Chris Pearson for his time served as a Member of the Parks and Recreation 

Commission 

 

8.13. COMMUNICATION: Jeff Munger, Chair, Approved by the Airport Commission, re: December 

    16, 2013 Letter to Council President Joan Shannon 

*waive the reading, accept the communication, place it on file and send copies to the Ordinance 

Committee and the City Council License Committee 

 

8.14. COMMUNICATION: Martha R. Lang, Ph.D., re: Undisclosed and Misleading School  

    Department Expenses 

*waive the reading, accept the communication, place it on file and send a copy to the Board of Finance 

 

8.15. COMMUNICATION: Chief Michael Schirling, Burlington Police Department, re: Promotions 

*waive the reading, accept the communication and place it on file 

 

8.16. COMMUNICATION: submitted by Marie Adams at the January 17
th
 Special City Council 

    Meeting, re: Gun Violence 

*waive the reading, accept the communication and place it on file 

 

8.17. COMMUNICATION: Dennis Fournier, re: Vermont Sportsmen Bill of Rights 

*waive the reading, accept the communication and place it on file 

 

LOCAL CONTROL COMMISSION 

MONDAY, JANUARY 27, 2014 

CONTOIS AUDITORIUM, CITY HALL 

 

1. AGENDA 

 

2. FIRST CLASS RESTAURANT/BAR LIQUOR LICENSE APPLICATION (2013-2014): 

 

Champlain Chocolates Company, d/b/a South End Kitchen, 716 Pine Street 

 

3. ADJOURNMENT 

 
Members of the public may speak when recognized by the Chair, during the Public Forum (time certain: 7:30 p.m.) or during 

a Public Hearing. This agenda is available in alternative formats upon request. Persons with disabilities, who require 

assistance or special arrangements to participate in programs and activities of the Clerk/Treasurer’s Office, are encouraged to 

contact us at 865-7000 (voice) or 865-7142 (TTY) at least 72 hours in advance so that proper arrangements can be made.  

This meeting will air live on the night of the meeting on Burlington Telecom, Channel 317. This meeting will also air on 

Channel 17 on January 29, 2014 at 8:00 p.m., repeating at 1 a.m., 7 a.m. and 1 p.m. the following day. For information on 

access, call Scott Schrader, Assistant CAO for Administration and Management (865-7140) or Lori Olberg, Licensing, Voting 

and Records Coordinator (865-7136) (TTY 865-7142). 

 





























































 
 Department of Planning and Zoning 

149 Church Street 

Burlington, VT 05401 

Telephone: (802) 865-7188 

    (802) 865-7195 (FAX) 

    (802) 865-7142 (TTY) 

www.ci.burlington.vt.us/planning 

David E. White, AICP, Director 
Ken Lerner, Assistant Director 

Sandrine Thibault, AICP, Comprehensive Planner 
Jay Appleton, Project Planner/GIS 

Scott Gustin, AICP, Senior Planner 
Mary O’Neil, Associate Planner 

Nic Anderson, Planning & Zoning Clerk 

Elsie Tillotson, Administrative Assistant 

 

MEMORANDUM 

 TO: Joan Shannon, City Council President 

Burlington City Councilors 

Mayor Miro Weinberger 

FROM: Sandrine Thibault, AICP, Comprehensive Planner 

Scott Gustin, AICP, Senior Planner 

Jennifer Green, Sustainability Coordinator 

 

DATE: Thursday, January 23, 2014 

RE: Proposed Municipal Development Plan Amendment: MDP-14-01 Burlington Climate Action Plan; 

Open Space Protection Plan; Amendment and re-adoption of the Burlington Municipal 

Development Plan 

Two public hearings have been scheduled on Monday, January 27, 2014 and Tuesday, February 18, 2014 to hear 

public comment on the Climate Action Plan; Open Space Protection Plan, their adoption and incorporation into 

the Burlington Municipal Development Plan (MDP) by amendment of the Introduction, Land Use Plan, Natural 

Environment, Energy and Relationship to Other Plans chapters of the MDP and the re-adoption of the MDP.    

Climate Action Plan 

The Climate Action Plan is a detailed and strategic framework for measuring, planning, and reducing Green House Gas 

(GHG) emissions and related climatic impacts. It is a customized roadmap for making informed decisions and 

understanding where and how to achieve the largest and most cost-effective emissions reductions that are in 

alignment with other municipal goals. The plan includes an inventory of existing emissions, reduction goals or targets, 

and analyzed and prioritized reduction actions.  

As you will recall, the Council reviewed and held two public hearings on the Climate Action Plan last spring, but did not 

take action until the proposed amendment expired.  Therefore, the adoption process needed to begin again with the 

planning commission and this is now coming back to the Council for adoption. There has been one minor change to 

the document since last spring. A “box” was added at the bottom of page 9 of the document to speak to the McNeil 

Station emissions. 

The Burlington Climate Action Plan is the result of a collaborative inter-departmental effort over more than 4-years 

involving the Legacy Project, Planning & Zoning, Burlington Electric Department and others.  The planning process has 

included the following steps: 

 Greenhouse gas (GHG) emissions inventories preparation (2007 & 2011), as well as analysis tool development 

 Reduction targets establishment 

 GHG mitigation strategies development 

 GHG mitigation strategies analysis 

 GHG mitigation strategies prioritization 

 Plan and website development and preparation 
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This Plan has received public input beginning with the formation of eight workgroups that generated 200+ mitigation 

strategies in the fall of 2008. These strategies were presented and refined at the Legacy Town Meeting on December 9, 

2008. 

The Transportation, Energy and Utilities Committee (TEUC) recommended adoption of the 2013 Climate Action Plan and 

associated Energy Chapter update of the MDP back in the spring of 2013. 

Open Space Protection Plan 

The update of the Open Space Protection Plan, rather than a wholesale replacement of the 2000 plan, adapts the 

original vision and goals to reflect progress made on past goals and changes in the public perception of needs for 

open space.   It also provides greater analysis and policy guidance for natural areas, urban agriculture, and green 

infrastructure - items contemplated, but not fully articulated, in the original plan. The fundamental components of 

open space planning established in the 2000 plan – Conservation Education, Land Conservation, and Planning and 

Development Review - are retained. This update is an addendum to the 2000 Open Space Protection Plan and both are 

incorporated by reference into the MDP. 

 

The Burlington Conservation Board initiated the update of the City’s Open Space Protection Plan in the summer of 

2012.  The city’s original Open Space Protection Plan had been adopted in 2000 and had not been amended since.   

The original Open Space Protection Plan assembled a city-wide inventory of open spaces on public, private, and 

institutional lands.  It also established the Conservation Legacy Program to oversee the city’s Urban Wilds and the 

newly formed Conservation Legacy Fund for open space acquisition and protection.  The original Plan was the basis for 

the city’s Significant Natural Area zoning overlay intended to limit developmental impacts to ecologically significant 

lands in the city.   

 

The 2013 update of the Open Space Protection Plan has updated the open space inventory, reflecting changes in land 

use and development, but also depicting open spaces at a much finer scale than in the original inventory.  Within the 

framework of that updated inventory the Plan addresses the following key points: 

 Identifies significant natural communities and includes assessment of underrepresented natural communities 

 Identifies prime agricultural soils (state and federally significant) 

 Identifies green infrastructure opportunities within the city’s downtown core 

 Maps formal and informal recreational trails 

 Includes proximity analyses of residents within ¼ mile of community garden, public parkland, and the waterfront 

The new data in the updated Plan will enable improved decision making relative to new development and acquisition 

of additional open spaces.  New community garden opportunities can be identified and implemented in underserved 

areas of the city.  Improvements can be made in the connectivity of the city’s trail network.  Significant natural 

communities may be preserved, and green infrastructure may be expanded within the city’s downtown core.   

 

The updated Open Space Protection Plan has been built on extensive public outreach and input.  Two rounds of public 

outreach formed the basis of the update.  Presentations were made to each NPA in the winter of 2012 to convey initial 

ideas and to solicit guidance from citizens as to what the update should accomplish.  City boards and commissions, 

including the Conservation Board, Parks & Recreation Commission, and the Planning Commission were also consulted.  

A meeting of county-wide array of environmental groups was also held to garner input and guidance.  The second 

round of public outreach took place in the spring and summer of 2013 and involved presenting refined open space 

goals and objectives for the Plan update to all NPA’s.  As with the first round of public outreach, city boards and 

commissions were also consulted during the second round of outreach.   

 

A dedicated webpage was established and involved the use of an online public input tool such as that used for 

PlanBTV.  People were able to see a map of the city with the open space inventory and post comments on the map for 
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others to review and comment on.  This input tool proved very popular and useful in identifying priorities for the Plan 

update.   

 

The updated draft of the Open Space Protection Plan was completed in the late summer of 2013.  The Planning 

Commission reviewed the draft twice and ultimately held a public hearing on November 12, 2013 wherein the plan was 

approved and forwarded to the City Council for public hearing and adoption.   

Municipal Development Plan 
All City plans and programs which effect transportation and development, including the Comprehensive Development 

Ordinance (zoning and subdivision regulations), Impact Fees and Capital Improvement Plan, must be in conformance 

with the policies and directives found in the MDP.  

 

The following sections of the MDP have been updated and all are being readopted:  

*Introduction & Burlington Demographic Profile 

*I. Land Use Plan 

*II. Natural Environment 

*VIII. Energy Plan 

*Relationship to Other Plans 

The Introduction and Relationship to Other Plans chapters of the MDP have been updated at the request of the 

Chittenden Country Regional Planning Commission (CCRPC) to ensure that factual data and information was correct. 

The Land Use, Natural Environment and Energy chapters have been updated to remove any redundancy between 

the MDP chapters and the Climate Action or Open Space Protection Plan.  

The Planning Commission held a public hearing on November 12, 2013, on the proposed amendments to the Climate 

Action Plan, Open Space Protection Plan and the Municipal Development Plan, wherein the plans and other 

amendments were approved and forwarded to the City Council for public hearing and adoption 

Staff from CEDO and Planning & Zoning Department will be available at Monday’s meeting to answer any questions 

you may have.  

Thank you in advance for your consideration. 
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List of Maps* 

1. Current Land Use 

2. Zoning Districts 1996 

3. Future Land Use – Land Use, p. I-29 

4. Wetlands 

5. VT Natural Heritage Program Sites 

6. Significant Natural Areas and Open Space – Natural Environment, p. II-11. 

7. Transportation - Highway, Air, Ferry & Rail 

8. Transportation System – Transportation, p. V-25 
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Several smaller maps are incorporated into the relevant sections of the Plan as 
necessary. 
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Introduction 

Burlington's “Municipal Development Plan” presents a vision for land use and 
development over the next ten to twenty years period. It will prepare the city for growth, 
provide a reliable basis for public and private investment, and guide the city through the  
early twenty-first century. This plan has been prepared and adopted in accordance with 
the Vermont Municipal and Regional Planning and Development Act (VSA Title 24, 
Chapter 117). 

 

History of Planning in Burlington 

Land use planning has played a central role in shaping the City of Burlington since 1925 
when voters authorized “the creation of a Municipal Planning Commission in accordance 
with Act No. 107 of the Laws of Vermont of 1921.” This action eventually resulted in the 
city's first land use plan and zoning ordinance in 1947, a subdivision ordinance in 1955 to 
control the layout of city streets, and subsequent revisions to each as needed. 

In the 1960’s, the City undertook a major urban renewal program in an effort to revitalize 
the downtown area. Large tracts of land were created in the Central Business District 
(CBD) to be available for commercial development. However, urban renewal also 
eliminated neighborhoods, altered street patterns, and significantly changed the historic 
context of the downtown. 

Since 1973, in accordance with the Vermont Municipal and Regional Planning and 
Development Act (VSA Title 24, Chapter 117), a Municipal Development Plan for the City 
of Burlington has been prepared every five years. In 1988, the Vermont legislature 
amended the Act and other statutes affecting land use planning. Collectively known as 
"Act 200," these changes encouraged comprehensive planning at the state, regional and 
local levels, facilitated cooperation between communities, and offered a forum to resolve 
disputes. Communities that choose to plan must do so in an effort to address a common 
set of statewide goals. The 1991 Burlington Municipal Development Plan was Burlington's 
first plan to be guided by the goals of Act 200.  

A new approach to the update of the Municipal Development Plan, now branded 
planBTV, has recently been developed in Burlington. Instead of preparing an overall 
update every 5 years, the Department of Planning & Zoning is now constantly working 
on various area-wide master plans or topic specific plans that eventually update the 
relevant chapters of this plan. The recent 2013 Downtown & Waterfront Master Plan is a 
great example of this new approach, which will allows for a more in-depth look and 
understanding of the dynamics and character of each distinct city neighborhood.  
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The Ccreation of a Municipal Development Plan planBTV is greatly advanced with by the 
inclusion of several past and new planning studies and technical reports prepared by 
various city departments. To the extent practical, these priorities are also included in this 
Plan. A References and Resources Section is found at the end of the Plan to provide a 
listing of these reports and others that are relevant to the issues and proposals 
presented. 

In addition to the Legacy Project, examples of new major plans include: 

All of these plans are to be considered incorporated into this plan, and are adopted 
herein by reference: 
 Urban Reserve Interim Use and Stewardship Plan, October 1997 
 North Street Revitalization Plan, November 1998 
 Waterfront Urban Renewal Plan, December 1998 
 Climate Protection Plan, February 2000 
 Street Tree Master Plan, February 2000 
 Harbor Management Plan, October 2000 
 Open Space Protection Plan, October 2000 
 Consolidated Plan for Housing and Community Development, 20032008 
 planBTV-Downtown & Waterfront Master Plan 2013 
 planBTV-Open Space Protection Plan 2013  
 planBTV-Climate Action Plan 2013 

All of these plans are to be considered incorporated into this plan, and are adopted 
herein by reference. 

Much of the information for the maps in this Plan was analyzed, and the maps 
themselves developed, using the Planning and Zoning Department's Geographic 
Information System (GIS). GIS performs complex analyses of geographically related 
information and is capable of displaying that information in tabular or map formats. The 
City continues to maintain this system as an important decision- and administrative-
support tool. 
 

Purpose and Role of the Plan 

A community’s Municipal Development Plan, or “Master Plan,” must be both visionary 
and strategic. The Master Plan outlines goals and objectives for the future and is the 
principal guide directing land use policy and decision-making. It defines the policies, 
programs and specific actions necessary to attain these objectives. 

A Master Plan ismust be prepared every 5 years in accordance with state statute and has 
standing in statewide regulatory proceedings including Act 250. As mentioned above, 
Burlington’s new approach to land use planning provides more frequent updates to the 
Municipal Development Plan with the preparation of area master plans or topic specific 
plans.  All City plans and programs which effect land use and development, including the 
Zoning Ordinance, Subdivision Regulations, Impact Fees and Capital Improvement Plan, 
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must be in conformance with the policies and directives found in the Municipal 
Development Plan. 

For the vision presented in this plan to become a reality however, other steps must 
follow its adoption. These include: 

 revision of municipal ordinances and bylaws to ensure the Plan's goals and 
policies are properly reflected, implemented and enforced; 

 development of a capital budget and program to outline long-term public 
investment needs and commitments; 

 development of area-specific master plans, programs and policies to offer 
more detailed and site-specific strategies for selected parts of the city; 

 ongoing evaluation of plans, policies and programs; and 

 continuing community involvement in the planning and governing process. 

This Master Plan must be considered a "living document" and not placed on a shelf until 
the next revisions are due in 2011. It will be continually reviewed, modified and 
expanded as necessary to reflect changing circumstances and opportunities. In fact, the 
process for revising this plan has already begun, and over the next 2-3 years a 
comprehensive re-write of the City’s Master Plan will take place. 

 

Creation of this Plan 

The process for creating a Municipal Development Plan requires extensive research, 
analysis and collaboration at all levels in the city. The Plan must be comprehensive in its 
scope, yet as specific as possible in its direction. And most importantly, the Plan must 
reflect the needs and desires of the residents of the community. 

 
REVISIONS SINCE 2001 
Burlington’s previous Municipal Development Plan was adopted in June of 2001. This 
was an update to the 1996 and 1991 Plans. The 1991 Plan was the last comprehensive 
re-write and the result of a three year process which included extensive citizen 
participation. The 1991 Plan was, by and large, written by the residents of the city - a fact 
in which Burlington takes great pride. The 2001 Plan incorporated the vision for the City 
developed by the Burlington Legacy Project Action Plan – again the result of an 
extensive public process. 

This new document retains all of the 2001 plan's overall philosophy and priorities. 
Adopted in accordance with state statute (24 VSA §4387) as a readoption of the 2001 
Plan, changes are limited to very brief updates to the following: 
• projects that have been completed; 
• projects, initiatives, or programs that have been substantially revised; and, 
• projects, initiatives, or programs that may have been abandoned. 
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Revisions to the 2001 Plan also identify areas for future planning needed to address 
ongoing needs or redevelopment within the context of existing land use policy. 

 
The Burlington Legacy Project - Building A Better Future For Burlington 
Between the summer of 1999 and the spring of 2000, Burlington’s citizens engaged in a 
community visioning process called “The Burlington Legacy Project.” People from all of 
Burlington's neighborhoods came together to build a vision of the future. Led by a 
diverse group of people from all segments of the community, the project spent nearly a 
year tapping the wisdom of hundreds of Burlington residents who've shared their 
insights about our city, drawn from a rich vein of everyday experience. 

The Legacy Project provides a roadmap for change that will guide Burlington in 
becoming the vital economic, social, and cultural hub of the region. It envisions our 
growth into a real city with both a significantly higher population and an outstanding 
quality of life, including a thriving business sector; full, high-wage employment; a vibrant 
downtown and waterfront; excellent housing opportunities; strong social supports; and 
an environment that is managed and protected with great care. The Burlington Legacy 
Project provides a blueprint for ongoing, community-wide dialogue about how to 
resolve these conflicts. It also calls for a strong spirit of collaboration with surrounding 
communities, for Burlington cannot be sustainable as a city if our region as a whole does 
not support this goal. 

As a “roadmap for change,” the Legacy Project creates a foundation for this and 
subsequent City Municipal Development Plans. The vision and many of the actions 
developed and put forth by the Legacy Project have been incorporated into this Plan to 
be adopted as part of the City’s “official” land use and development policy. However, this 
is only an interim step in this process.  

The next revision of the City’s Municipal Development Plan will be the first complete and 
comprehensive re-write of the Master Plan since 1991. The Burlington Planning 
Commission is committed to undertaking a multi-year process that will advance the 
Legacy Project’s vision for Burlington to the next stage by outlining more specific policies 
and land use plans that will facilitate the City’s future growth and evolution as a 
sustainable community.  

 
PLANNING DOCUMENTS AND TECHNICAL STUDIES 

Creation of a Municipal Development Plan is greatly advanced with the inclusion of 
several planning studies and technical reports prepared by various city departments. To 
the extent practical, these priorities are also included in this Plan. A References and 
Resources Section is found at the end of the Plan to provide a listing of these reports and 
others that are relevant to the issues and proposals presented. 

In addition to the Legacy Project, examples of new major plans include: 
 Urban Reserve Interim Use and Stewardship Plan, October 1997 
 North Street Revitalization Plan, November 1998 
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 Waterfront Urban Renewal Plan, December 1998 
 Climate Protection Plan, February 2000 
 Street Tree Master Plan, February 2000 
 Harbor Management Plan, October 2000 
 Open Space Protection Plan, October 2000 
 Consolidated Plan for Housing and Community Development, 20032008 
 planBTV-Downtown & Waterfront Master Plan 2013 
 planBTV-Open Space Protection Plan 2013  
 planBTV-Climate Action Plan 2013 

All of these plans are to be considered incorporated into this plan, and are adopted 
herein by reference. 

Much of the information for the maps in this Plan was analyzed, and the maps 
themselves developed, using the Planning and Zoning Department's Geographic 
Information System (GIS). GIS performs complex analyses of geographically related 
information and is capable of displaying that information in tabular or map formats. The 
City continues to maintain this system as an important decision- and administrative-
support tool. 

 
Burlington Demographic Profile 

This section presents a basic overview of some of Burlington’s socio-economic trends. More 
detailed information pertaining to economic and housing characteristics can be found in 
those respective sections of the Plan, or in an appendix developed for the 2003 2008 
Consolidated Plan for Housing and Community Development prepared as part of the City’s 
participation in the U.S. Department of Housing & Urban Development Community 
Development Block Grant (CDBG) and Home Investment Partnership Act (HOME) programs. 

 
POPULATION 

The City of Burlington remains Vermont's most populated community with a 2000 2010 (US 
Census) population of 38,88942,417. This accounts for just over 2627% of Chittenden 
County’s total population, and more than two times that of the state’s next largest 
community – the Town of Essex.  

Since 1960, Burlington's population has experienced a series of "ups and downs" with only 
small real increases over time. Between 1970 and 1980, Burlington witnessed a 2.4% 
population decline which was later offset by a 3.8% increase between 1980 and 1990. The 
Census 2000 2010 population represents a 0.69.1% decrease increase since 19902000. This 
figure however is disputed by City officials. A decrease in overall population directly conflicts 
with local population estimates and growth of housing units over the past decade. The City 
will be taking active steps in the immediate term to challenge and correct these figures to 
reflect a more accurate population of the City. This sudden increase in population during the 
last decade follows the national trend of people migrating back to the inner cities. In fact, 

Commented [ST1]: Move the demographic profile to the 
APPENDIX. 
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downtown Burlington has seen an even more significant increase in residents with 23% in 
the last decade. 

Burlington's Population 1910-2010
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The actual population number is less important than the trends experienced within the 
larger region however. Burlington’s marginal population fluctuations are in contrast to 
population growth experienced by other communities in Chittenden County, and is 
indicative of continuing suburbanization within the region. 

 

Population Shifts - Chittenden County (1980-2010)
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As illustrated here, Burlington’s population as a percentage of the County’s has 
experienced a steady decline over the past 30 yearsbetween 1980 and 2000, but is now 
seeing a resurgence, beginning to see its share of the county’s population increase. The 
communities of South Burlington, Williston, Colchester and Shelburne have absorbed the 
largest shares. This trend is predicted to continue unless there are coordinated efforts to 
manage and redirect growth within the region. 
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The Chittenden County Regional Planning Commission and the Metropolitan Planning 
Organization have has recently collaborated on the creation of a new Economic and 
Demographic Forecast for the six northwestern counties of Vermont1. This forecast 
projects future population growth, employment and housing demand through 2035.  

Population projections, by design and practice, are “best estimates” at a given point in 
time, of  what the future may bring. They typically involve a complex array of 
assumptions, and combine relationships between employment trends, net migration and 
natural population increases. While they are an important planning tool, projections 
should be used with great caution – particularly the smaller the community and the 
longer the time horizon. The following chart illustrates a range of possible populations 
based on related trends. 

However, Burlington’s population is not the 
whole growth story.  

Burlington’s population is young. The 
median age in Burlington is 29.226.5 years 
old as compared to the state median of 
37.7. The graph below shows how younger 
kids under 18 are becoming a smaller part 
of the population, while the 18 to 24 years 
old (college student) have increased 
considerably as a proportion of the overall 
city residents. 
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ADD more comments… 

                                                            
1 “Economic and Demographic Forecast: Northwest Vermont and Chittenden County, 2000 to 2035 and 
Beyond,” prepared by Economic & Policy Resources, Inc. for the Chittenden County Regional Planning 
Commission and Metropolitan Planning Organization, September 2000. 
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With demographic trends towards smaller families, growth of housing must also be 
considered. Growth in housing has consistently exceeded population growth since 1960. 
The city continues to be an attractive place to live - especially as people are drawn to the 
many amenities the city has to offer including convenient access to shopping, services 
and employment opportunities.

Burlington’s population is diverse. 712.7 percent of Burlington’s residents identify 
themselves as non-white, and 2.63 percent of the population are of two or more races. 
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What is a Climate Action Plan? 
A climate action plan is a detailed and strategic framework for measuring, planning, and reducing Green House Gas (GHG) emissions and related cli-

matic impacts. Municipalities design and utilize climate action plans as customized roadmaps for making informed decisions and understanding 

where and how to achieve the largest and most cost-effective emissions reductions that are in alignment with other municipal goals. Climate action 

plans, at a minimum, include an inventory of existing emissions, reduction goals or targets, and analyzed and prioritized reduction actions. Ideally, a 

climate action plan also includes an implementation strategy that identifies required resources and funding mechanisms. 

 

What is this plan about? 
This document provides an overview of Burlington's Climate Action Plan - how it was created, why it is necessary, and what are its goals. Supporting 

research, documentation, and steps that city officials, individuals,  and organizations can take to implement change are available at 

www.burlingtonvt.gov/cap/.  
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BURLINGTON  
LEADING THE WAY 

1996 

Burlington becomes 

one of the first cities 

to join the “Cities 

for Climate Protec-

tion” campaign or-

ganized by ICLEI. 

1998 

City Council passed 

a resolution setting 

a 2005 reduction 

target of 10% below 

1990 levels. 

 

Mayor Clavelle 

forms the first Cli-

mate Protection 

Task Force. 

2000 

Burlington’s first 

Climate Action Plan 

is adopted by City 

Council in May. 

2008 

The City begins the 

update of its Climate 

Action Plan with the 

preparation of a new 

Greenhouse Gas In-

ventory . 

 

Over 100 citizen par-

ticipate in the gen-

eration of 200+ mit-

igation strategies. 

2009 

The City prepares a 

cost-carbon benefit 

analysis of 17 pro-

posed mitigation 

actions. 

2010 

The City creates a 

greenhouse gas emis-

sion tracking tool to 

easily allow City gov-

ernment to regularly 

track and record emis-

sion data . 

2016 

The City will have 

stabilized its green-

house gas emissions 

with the use of strat-

egies presented in 

this plan. 

2025 

The City will have 

reduced its green-

house gas emissions 

by the first target 

identified on page  

10. 
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WHY WE CARE? 
WHAT IS CLIMATE CHANGE ? 
The greenhouse effect is the process by which the atmosphere traps some of the sun’s energy, 

warming the Earth and moderating our climate. A human-driven increase in ‘greenhouse gases’ 

has enhanced this effect artificially. These greenhouse gases include carbon dioxide, produced 

by burning fossil fuels and through deforestation, methane, released from agriculture, animals 

and landfill sites, and nitrous oxide, resulting from agricultural production plus a variety of in-

dustrial chemicals. 

 

VERMONT’S CHANGING CLIMATE 

From the Lake Champlain shore to the Connecticut River Valley, the climate of Vermont is 

changing. Records show that spring is arriving earlier, summers are growing hotter, and winters 

are becoming warmer and less snowy. These changes are consistent with global warming, an 

increasingly urgent phenomenon driven by heat-trapping emissions from human activities.  

New state-of-the-art research shows that if global warming emissions continue to grow unabat-

ed, Vermont can expect dramatic changes in climate over the course of this century, with sub-

stantial impacts on vital aspects of the state’s economy and character. If the rate of emissions is 

lowered, however, projections show that many of the changes will be far less dramatic. Emissions 

choices we make today—in Vermont, the Northeast, and worldwide—will help determine the climate our children and grandchildren inherit, and shape the con-

sequences for their economy, environment, and quality of life. 

Temperature. Average temperatures across the Northeast have risen more than 1.5 degrees Fahrenheit (°F) since 1970, with winters warming most rapidly—4°F 

between 1970 and 2000. If higher emissions prevail, seasonal average temperatures across Vermont are projected to rise 9°F to 13°F above historic levels in 

winter and 7°F to 14°F in summer by late-century, while lower emissions would cause roughly half this 

warming. 

 

Precipitation and winter snow. The Northeast region is projected to see an increase in winter precipita-

tion on the order of 20 to 30 percent. Slightly greater increases are projected under the higher-emissions 

scenario, which would also feature less winter precipitation falling as snow and more as rain. 

Heavy, damaging rainfall events have already increased measurably across the Northeast in recent dec-

ades. Intense rains struck the region in 2011 during Irene, for example, causing widespread flooding. The 

frequency and severity of heavy rainfall events is expected to rise further under either emissions scenario. 

 

Drought. In this historically water-rich state, rising summer temperatures coupled with little change in 

summer rainfall are projected to increase the frequency of short-term (one- to three month) droughts, par-

ticularly if higher emissions prevail. By late-century, for example, short-term droughts are projected to oc-

cur annually under the higher emissions scenario (compared with once every two years, on average, histor-

ically), increasing stress on both natural and managed ecosystems. 
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IMPACTS OF CLIMATE CHANGE ON VERMONT AND BURLINGTON 
IMPACTS ON WINTER  

RECREATION 

Snow and cold temperatures mean 

big business for the Green Moun-

tain State. Ski areas provide recre-

ation for residents and visitors 

along with thousands of jobs, and 

contribute more than $1.1 billion a 

year to the state’s economy. Win-

ters are already changing, and may 

look  and feel profoundly different 

over the course of the century. 

Snowmobiling. Vermont is part of a 

six state network of snowmobile 

trails totaling 40,500 miles and 

contributing $3 billion a year to 

the regional economy. Snowmo-

biling relies almost entirely on nat-

ural snowfall. Projected losses in 

natural snow cover and the im-

practicality of snowmaking on this 

vast system mean that the snow-

mobiling season could decline 

dramatically by late-century. 

Skiing. Milder winters are ex-

pected to shorten the ski season, 

and the state’s ski areas may no 

longer be viable by late-century. 

Lake ice. Ice fishing and pond 

hockey are winter favorites in Ver-

mont. However, global warming 

will render lake ice cover increas-

ingly thin and shorten its duration. 

Ice cover duration on Lake Cham-

plain has already declined in re-

cent decades. 

IMPACTS ON FORESTS AND              

AGRICULTURE 

Forests cover nearly 80 percent of the 

Vermont landscape. The state’s forest-

related manufacturing, recreation, and 

tourism sectors contribute more than 

$1.4 billion to the state’s economy and 

provide jobs for many residents. These 

woodlands also provide wildlife habitat, 

protect watersheds, conserve soil, and 

store carbon. Climate change has the 

potential to dramatically alter the char-

acter of Vermont’s forests.  

Agriculture has long been a vital part 

of Vermont’s character and economy. 

Global warming will present both op-

portunities and challenges to Vermont’s 

growers. For example, increases in the 

frequency of short-term drought could 

necessitate increased irrigation and op-

erational costs, while a longer growing 

season could benefit those farmers 

seeking to invest in warmer weather 

crops that are currently hard to grow. 

By late-century, increasing summer 

temperatures and heat stress could de-

press the yields of some of Vermont’s 

economically important cool-weather 

crops. Northward expansion of agricul-

tural pests and weeds are expected to 

further impede crop production during 

this time frame, and potentially pressure 

farmers to increase their herbicide and 

pesticide use (or, in the case of organic 

farms, invest more heavily in labor-

intensive weed and pest control).  

IMPACTS ON HUMAN HEALTH 

From more intense summer heat waves 

to deteriorating air quality, the effects of 

global warming are expected to increase 

the risk of a number of health problems. 

Extreme heat. While Burlington resi-

dents are accustomed to the occasional 

summer heat wave, the number of hot 

days is projected to increase substan-

tially in much of the state by late-

century, with some areas experiencing 

temperatures over 90°F on more than 

half of July days. Very hot days are not 

only unpleasant but also dangerous, as 

they increase the risk of heat stress and 

even death.  

Air quality. Higher temperatures and 

increasing levels of carbon dioxide 

(CO2) in the air are also expected to 

have significant impacts on human 

health, which could include develop-

ment or reproductive harm, asthma at-

tacks, lung cancer, wheezing and 

coughing, shortness of breath, cardio-

vascular harm, lung tissue redness, 

swelling, etc. 

Vector-borne disease. Mosquitoes and 

ticks carry West Nile virus (WNV) and 

Lyme disease-causing bacteria, and 

spread them to animals and humans. 

Projections for the Northeast of warmer 

winters, hotter summers, and more fre-

quent summer dry periods punctuated 

by heavy rainstorms can set the stage 

for more frequent WNV outbreaks. 

IMPACTS ON INFRASTRUCTURE AND 

LAND 

In the last decades, the frequency and severity 

of storm events have increased tremendously 

and in Burlington more specifically we have 

seen increased flooding. Think of the Lake 

Champlain flooding and Irene in 2011, and 

Hurricane Sandy in 2012. Such flood events 

equate to higher levels of stormwater and 

have a direct impact on our water infrastruc-

ture in the City. During major storm events the 

waterfront wastewater treatment plant cannot 

always handle the increased flow in areas of 

the city where the wastewater and stormwater 

systems are combined. This means that un-

treated wastewater is sent directly to the Lake. 

Given the age of our infrastructure, these ma-

jor storm events threaten their integrity and 

we should expect to see more unanticipated 

breaks, wash-outs and flooding.  

Bank erosion is another impact of more se-

vere flooding. Damage that the Burlington 

bike path and many lakeshore properties 

quickly come to mind when remembering the 

2011 events. The cost to repair and/or replace 

eroded banks create an additional burden on 

individuals, city finances and the cost often 

has to ultimately be paid for by citizens.  

Limited recreation opportunities from de-

creased water quality or physical constraints 

due to flooding have also been more frequent, 

i.e.: beach closures, prohibited swimming and/

or boating, limited bike path use, etc. 
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CLIMATE CHANGE AND EQUITY 
Equity and inclusion are a high priority for the City of Burlington. To respond to the complex and intertwined issues of climate change and social equity. the City 

must put forth a clear and unyielding effort to promote inclusion in all decision and policy-making processes, while at the same time applying an equity lens to 

implementation strategies in order to create an integrated response that goes far beyond reducing carbon emissions. Addressing social equity will, in turn, help 

foster strong, resilient natural systems and neighborhoods. Some areas for consideration include:  

 How can the City of Burlington build a more diverse and multi-disciplinary climate action stakeholder group? 

 By evaluating emissions mitigation strategies with attention to issues of equity, how might planning and implementation of infrastructure and behavioral 

emissions reduction projects be enhanced? 

 In what ways does a more inclusive set of active stakeholders create a more effective and innovative emissions reduction program? 

 What are the synergies between equity and inclusion goals and climate action goals and how do these crossovers advance a community culture of sus-

tainability? 

 How can the City of Burlington help ensure the safety and health of all of its citizens in the face of a changing climate? 

 

The City of Burlington has identified five key areas, which present pressing equity issues either presently or in the future. These issues will be explored in the fu-

ture to create a more comprehensive and transparent plan of action. 

The City of Burlington, through its climate mitigation and adaption efforts, has already begun developing a comprehensive, integrated plan of action to respond 

to and deal with the issues of climate change and equity.  

Housing 

 Disparate concentrations of wealth in relation to floodplains and 

green space 

 Individuals’ financial ability to adapt and respond to climatic changes 

 Access to energy efficient homes – including heating, cooling, and 

weatherization 

Infrastructure and Transportation 

 Individuals’ proximity to affordable, reliable 

public transportation 

 Distance from town center and shopping   

centers proportional to levels of income and 

wealth 

Extreme Weather Events and  

Impacts 

 Flooding and tree falls 

 Effects of extreme weather on 

livability, comfort, and crime 

Food Security 

 Stability and viability of long-term, local agriculture 

 Access to and affordability of fresh, local foods 

 Community garden placement and supporting resources 

 Home garden and composting education 

Participation, outreach, and education 

 Equitable community involvement in policy and decision making process such as    

zoning and land use planning 

 Build on the work of the diverse stakeholders through a climate action education     

designed to engage and inform all members of the community 
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WHERE ARE WE NOW WITH GOVERNMENT OPERATIONS EMISSIONS? 
Snapshot in time 

While based on extensive research and analysis, the Burlington Climate Action Plan represents a snapshot in time using the best information available today. The greenhouse gas 

emissions  inventory results depicted below and in the next few pages are always changing. The 2007 and 2010 inventories were prepared using the International Local Government 

Greenhouse Gas (GHG) Emissions Analysis Protocol developed by the Climate Registry and ICLEI. It is our hope to update this information every 3 years to track progress.     

The City of Burlington’s government operations generated 14,290.7 

tCO2e in 2007, increasing by 15% to 16,476.9 in 2012. This translates to 

an increase in cost from $4.5 million in 2007 to approximately $4.9 million 

in 2010 (a 7% rise).  

 

While electricity usage and emissions have decreased between 2007 and 

2010, every other generation source has increased, with employee com-

mute being highest (a 29% increase). 

 In 2007, the City Government consumed around 21 million kWh of 

electricity, emitting 4,643.8 tCO2e. This decreased by 2% in 2010 to 

around 20 million kWh and 4,537.2 tCO2e. 

 In 2007, the City Government consumed over 965,000 CCFs of natural 

gas, emitting 5,213.4 tCO2e. This increased by 25% in 2010 to over 1.2 

million CCFs and 6,514.8 tCO2e. 

 The City Government’s vehicle fleet consumed around 184,000 gal-

lons of diesel, biodiesel, and gasoline (23,957.1 MBTU) in 2007, emit-

ting 1,653.3 tCO2e, which increased by 14% in 2010 when over 

210,000 gallons (27,323.2 MBTU) were consumed and 1,885.9 tCO2e 

were generated. 

 With over 5.9 million miles driven for commuting purposes in 2007 and over 420,000 miles driven in personal vehicles for business travel, employee commut-

ing & personal vehicle business travel emitted 2,521.9 tCO2e. The average commute distance was 11 miles (one way) in 2007 and 78% of employees drove 

alone to work. In 2010, nearly 8.0 million miles were driven for commuting purposes and around 330,000 miles were driven in personal vehicles for business 

travel. Employee commuting & personal vehicle business travel generated 3,259.0 tCO2e, a 29% increase from 2007. The average commute distance rose to 

nearly 13 miles (one way) in 2010, and 75% of employees drove alone to work. 

 The City Government disposed over 1,600 tons of land filled waste in 2007, which generated 258.2 tCO2e. This increased to nearly 1,750 tons of land filled 

waste in 2010 and 280.0 tCO2e. 

These results show that by improving the energy efficiency of city-owned buildings and encouraging city workers to use alternative ways of commuting to work, 

the city can have a strong impact on reducing annual  GHG emissions. These types of initiatives would also have a direct impact on costs/savings both for the City 

and its staff. 
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The City of Burlington’s Airport generated 2,219.4 tCO2e in 2007, increasing by 3% to and 2,287.2 tCO2e in 2010. This translates to a cost of $963,300 in 2007, de-

creasing by 2% to $947,339 in 2010. For more information on data, inputs and assumptions, please see appendices A and B. 

 

 In 2007, the Airport consumed over 5.1 million kWh of electricity, emitting 1120.1 tCO2e. This decreased by 10% in 2010 to around 4.6 million kWh and 

1,009.2 tCO2e. 

 In 2007, the Airport consumed nearly 160,000 CCFs of natural 

gas, emitting 856.1 tCO2e. This decreased by 13% in 2010 to 

around 138,000 CCFs and 745.1 tCO2e. 

 The Airport’s vehicle fleet consumed around 25,000 gallons of 

diesel, biodiesel, and gasoline (3,493.3 MBTU) in 2007, emit-

ting 249.2 tCO2e. In 2010 these figures increased to over 

48,000 gallons (6,517.2 MBTU) consumed and 543.5 tCO2e 

generated. This presents an increase of 218%. 

 The Airport spent over $963,000 in 2007, decreasing by 2% to 

just over $947,000 in 2010.  

 

Since these numbers were calculated, the airport has undertaken  

aggressive energy efficiency efforts.  Projects include: replacing 

incandescent taxiway lighting with LEDs; replacing terminal, road-

way, and parking lot lighting with CFL and LEDs; replacing parking 

garage lighting with LEDs; replacing aging air conditioning and 

heating equipment with high efficiency units; and replacing termi-

nal air handling units with high efficiency units.  The airport has 

also  upgraded  manual equipment controls to digital. 

WHERE ARE WE NOW WITH THE AIRPORT’S EMISSIONS? 
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While energy produced from biomass may not always be carbon neu-

tral, the Climate Protection Protocol (the standard GHG tracking tool 

used by cities around the world) does not require that GHG from bio-

mass be integrated into overall calculations.  That said, should this 

change and biomass be included in an updated Protocol,  Burlington 

will include this information when it collects future data.  

 

The US Environmental Protection Agency reports that 2012 McNeil’s 

Total Facility CO2e Emissions (excluding Biogenic CO2) were 8425 met-

ric tons and McNeil’s measured Biogenic CO2 was 344,501 metric tons. 

As a Community, Burlington generated 380,762.3 tCO2e in 2007, increas-

ing by 6% to 404,778.6 tCO2e in 2010. This translates to a cost of over 

$78.9 million in 2007, decreasing by 4% to $76.0 million in 2010. In order 

to account for population growth in the future and allow for relative com-

parison between inventories, a per capita emission analysis is most help-

ful. The graph to the right presents the community inventory results per 

capita for both 2007 and 2010. The table below presents the total emis-

sions for the community. 

 

 In 2007, the Community consumed over 360.6 million kWh of electric-

ity, emitting 79,664.2 tCO2e. This decreased by 4% in 2010 to around 

346.2 million kWh and 76,474.4 tCO2e. 

 In 2007, the Community consumed nearly 23.4 million CCFs of natural 

gas, emitting 126,496.0 tCO2e. This decreased by 7% in 2010 to nearly 

21.7 million CCFs and 117,242.6 tCO2e. 

 With over 259 million vehicle miles traveled (VMT) in 2007, Communi-

ty transportation emitted 169,102.0 tCO2e. This increased by 24% in 

2010, when 320 million VMT were driven and 205,487.0 tCO2e were 

generated. Transportation is the largest source of emissions generat-

ed by the Community.  In short, emissions increased by almost a quarter since 2007. 

 The Community disposed of nearly 34,375 tons of landfilled waste in 2007,  generating 5,500.1 tCO2e. This increased by 1% to 34,841 tons of landfilled waste 

in 2010  or 5,574.6 tCO2e. 

 

Of the total Community GHG emissions, 44% was generated by Community transportation in 2007, and 51% in 2010, indicating that a reduction in annual vehicle 

miles traveled (VMT) in Burlington  could have the biggest impact on our emissions reduction target.  

 

 

WHERE ARE WE NOW WITH COMMUNITY EMISSIONS? 
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Solid Waste
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3.09

4.12
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1.82

2.79
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0.13

tCO2e

Community Per Capita Emissions (2007-
2010)

2010

2007

Source 

2007 GHG 

Emissions 

(tCO2e) 

Percent of Total 

2007 City Emis-

sions 

2010 GHG 

Emissions 

(tCO2e) 

Percent of Total 

2010 City Emis-

sions 

Electricity 79,664.2 21% 76,474.4 19% 

Natural Gas 126,496.0 33% 117,242.6 29% 

Transportation 169,102.0 44% 205,487.0 51% 

Solid Waste 5,500.1 1% 5,574.6 1% 

TOTAL 380,762.3 100% 404,778.6 100% 

Please note that percentages may not add up to 100% due to rounding. 

Community - 2007 and 2010 Total Emissions 
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WHERE ARE WE GOING? 
Now that we have a sense of where our current emissions levels are, it is important to set emission reduction targets that are realistic considering where we have 

been and considering that emissions have increased between our two inventories. The chart below illustrates specific reduction targets for government opera-

tions, airport operations, and the community respectively. The first target requires leveling off the growth of emissions by 2016 and bring them back to 2010 lev-

els. The second target involves an actual reduction of the 2010 emission levels by 2025. 
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v 
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v 
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Municipal Government Operations 

Airport Operations 

Community-Wide  

Percent  

reduction of 

tCO2e 

Year 

Burlington’s Greenhouse Gas Emissions and Reduction Targets 
 

First target 

Stop the increase of emissions and bring 2016 emissions down to 2010 levels for all three sectors.  

 

Second Target 

Municipal Operations - 20% reduction from 2010 levels by 2025. 

Airport Operations - 10% reduction from 2010 levels by 2025. 

Community-Wide - 10% reduction from 2010 levels by 2025. 

20% 

First Target 

Second Target 
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HOW CAN WE REDUCE OUR EMISSIONS? 
In the fall of 2008, the city launched a lengthy community process, reflective of Burlington’s participatory decision-making and community involve-

ment history. Between September 2008 and February 2009, over 100 community volunteers and City staff gathered in eight working groups to de-

velop emissions mitigation strategies under seven of the following eight themes. This work resulted in over 200 recommendations that were shared 

and vetted with the public at the December 2008 Legacy Town Meeting.  

 

Each of the top strategies presented in this plan were carefully evaluated and chosen with the following criteria in mind: 

 GHG Reduction Effectiveness 

 Financial Performance/Cost Effectiveness 

 Existing Implementation Capacity 

 Available Funding/Financing 

 Technical Feasibility 

 Public Interest/Support 

 Existing Momentum/Champion 

 Local/Regional Economic Impact 

 

Through this evaluation, 39 strategies rose to 

the top and are included in this plan as the first 

steps to take to reduce our emissions.   

 

Most recently, with the development of 

planBTV-Downtown & Waterfront and other 

initiatives, the City added one more theme/

goal that is central to reducing our impact on 

climate change. Compact mixed-use develop-

ment considerations have proven to be one of 

the most effective ways to affect our generated 

emissions at a community level.  

 

The following pages of the plan present the 

overarching goals for each themes as well as 

the related proposed strategies. 

 



 

Page 12 

Goal: Promote compact mixed-use development. 

In Burlington, our urban fabric is compact and actively encourages mixed uses. As we work to make it even better we 

have the potential to further reduce pollution and congestion, enhance social interaction, improve the efficiency and 

effectiveness of public service delivery, and create more vitality when compared to a more suburban development 

pattern. Studies of residential developments have found that high-density development emits less than half as much 

GHG per capita as low-density development. Particularly, the National Academy of Sciences, in a recent study char-

tered by Congress, has found that compact mixed-use development is likely to reduce Vehicle Miles Traveled (VMT) 

and could directly and indirectly reduce energy use and greenhouse gas emissions.  

planBTV-Downtown & Waterfront, recently developed by the City, clearly articu-

lates the need for more housing in our downtown, more housing that is afforda-

ble to everyone. This additional housing will in turn allow more people to live closer to their workplace and services, 

therefore reducing their need to drive on a daily basis.  Urban dwellers typically have lower energy costs and a smaller 

carbon footprint. Neighborhood activity centers, located throughout the city, also provide opportunities for bringing 

housing, shopping, working, playing and transportation choices closer together so it is easier for Burlingtonians to 

walk or bike.  Connecting these nodes with frequent and convenient transit will ultimately create an overall more effi-

cient and inclusive transportation system. 

Recent storm events are indicative of why we need to re-think how we manage our stormwater. Here it’s more about how we adapt to climate change. 

Turning “grey streets to green streets” will not only im-

prove the management of stormwater but also actively 

encourage more trees and plantings which have an im-

portant role in the sequestration of CO2 and reduce the 

urban heat island effect. Green roofs and walls on our 

buildings are a great stormwater management tool which 

also helps to reduce heating and cooling costs.  

Strategies 

 Promote an active and vibrant downtown and waterfront core 

 Promote compact mixed-use development in neighborhood ac-

tivity centers 

 Expand housing choices and grow the housing supply to create 

more live/work opportunities 

 Expand transportation choices and the Complete Street system 

 Incentivize urban infill development in the city core and dense ac-

tivity centers through zoning 

 Incentivize energy efficient building siting, design and operation 

through zoning 

 Expand the comprehensive stormwater management system to 

incentivize low impact development technologies 

 Create a more predicable development permitting process 

 

Climate Factoids 

Transit Accessible households use ~93 million fewer BTU’s annually than their auto-dependent suburb 

counterparts (Jonathan Rose Companies, 2011) 

Reducing a homes size by half (2,200 to 1,100 sqft) reduces its GHG emissions by ~36% (OR Dept. of 

Environmental Quality, 2010) 

A typical SF home consumes an average of 108.4 million BTU’s per year, while a multi-family building 

with at least 5 units uses only 54.4 million BTU’s per year (US Energy Information Administration, 2005) 
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Goal: Reduce community-wide vehicle miles traveled (VMT) by 

10% per capita by 2025. 

Burlingtonians are busy people: they commute to work, run errands, visit health care providers, and travel to recreate and play. 

Currently, fifty-one percent of the city’s greenhouse gas emissions are produced by cars, trucks and buses.  (This inventory ex-

cludes emissions from air travel, an approach that mirrors that of most cities.) To lower emissions, a high-quality transportation 

system, including a robust  public transit network, and amenities to support biking, walking, and car sharing, are key.  This, cou-

pled with  support for alternative fuel vehicles, such as a network of charging stations for the area’s nascent but growing electric 

vehicle population, will greatly reduce GHGs.   

Public Transit Solutions  

Burlington is fortunate to have a variety of players involved in  broadening our transportation options beyond the single occu-

pancy vehicle.  The Chittenden County Transportation Authority (CCTA) offers regular transit services to Burlington and sur-

rounding communities.  During the time this plan was written, CCTA daily ridership continued to grow.  For example, ridership climbed 3.2% between 2010 

and 2011, providing 2,510,959 total rides on their fixed-route service.  More specifically, ridership on the Montpelier LINK increased by 21%, the Middle-

bury LINK by 10%, and the St. Albans LINK Express by 9% respectively. Continuing to work with CCTA on the expansion and increase of frequency of ser-

vice in Burlington and beyond is crucial to reducing future greenhouse gas emissions.   

Walking, Biking and Carsharing 

Walking and biking are transportation choices that promote health and emit no or very few greenhouse gases. 

Burlington will reduce emissions if more stakeholders walk and bike and, use services such as CarShareVT.  The 

“co-benefits” of these transportation options also make these appealing alternatives to single occupancy vehicle 

use.  For example, research shows that carsharing can reduce overall household costs, and of course, walking 

and biking are important for overall physical health and well-being. 

 

Strategies 

 Improve bicycle and pedestrian infrastructure 

 Integrated transportation system improvements 

 Create a downtown Transportation Management Association  

 Price parking to maintain 85% utilization 

 Develop infrastructure for fuel-efficient vehicles 

 Develop a citywide bike/pedestrian plan 

The IBM Smarter Cities Challenge Report proposes recommendations 

supporting the strategies of the Climate Action Plan: 

 Enable electric vehicle (EV) sharing 

See the Smarter Cities Report for more information  
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Goal: Reduce the amount of municipal vehicle miles traveled (VMT) by 

10% by 2025. 

Although community-wide transportation generates the bulk of greenhouse gases (or approximately 205,000 tCO2e), 5,000 tCO2e are attributed to City 

operations, and staff commuting to work.  

To help reduce emissions, while opening up needed parking and alleviating congestion, the City provides 

regional and local transit passes to all  interested employees. The City has partnered with Local Motion on 

bike-commute trainings several bicycles available to staff for work-related travel.   CarShare Vermont, one 

of the nation’s first non-profit car sharing operations, is available to  staff who drive for work.  Offering the 

use of fuel efficient CarShare Vermont vehicles allows employees options beyond the city fleet, car rental, 

or personal vehicle use for work-related travel.  And personal CarShare membership frees up city staff to 

take public transport to work by allowing them car share access during the day for private errands during 

the lunch hour.  

To date,  the City owns three compressed natural gas (CNG) recycling trucks.  CNG emits far fewer particu-

lates into the air, making it a more environmentally sound fossil fuel substitute.  And because Burlington 

owns its own CNG filling station, it’s less expansive to fill up CNG vehicles than similar vehicles that use 

standard gasoline. The Burlington Electric Department also recently purchased a biodiesel hybrid truck, a 

much more fuel efficient alternative. Still, the City should also consider every opportunity to better manage 

its vehicle fleet, ensuring that all vehicles are used to their full potential and that a larger proportion of the 

fleet uses more energy efficient and environmentally friendly fuels.  This is especially true as  new cars and 

trucks are purchased and old ones are phased out.  An analysis of the current fleet usage and efficiency 

could provide opportunities for reduction of the fleet and increased fuel efficiency all the while reducing 

City operations.  

Strategies 

 Develop a government alternative employee commuting program 

 Develop a government vehicle retirement and replacement pro-

gram. 

 

 Develop a government vehicle sharing/fleet management pro-

gram 
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Goal: Develop zoning, planning, and economic development policies that 

support local food production. 

Strategies 

 Develop public-private partnerships and infrastructure to support processing, preserving and storage of locally produced foods. 

 Create and implement a policy for raising non-domesticated animals 

By continuing to expand and grown Burlington’s range of local food choices, we’re not only reducing greenhouse gas 

emissions from the transportation of food from farm to plate, we’re  strengthening regional food security, building the 

local economy, and improving community health.  Indeed the “co-benefits” of local food production, processing and 

consumption make the support of local food systems a winning proposition.  

Fortunately, Burlington has a plethora of local food players.  The Friends of Burlington Gardens, the Intervale Founda-

tion, New Farms for New Americans, and Burlington’s Parks and Recreation Department are just a few working on and 

supporting local food production and consumption.  The Sustainable School Food Project, and the Burlington School 

Food Project, are working on education and to bring local food into area schools.  Groups including UVM’s Extension 

Service and Sustainable Agriculture Program, and the Urban Agricultural Task Force are addressing issues around  pol-

icy, zoning, and research.  

To create a more consistent supply of local products and enhance the local food supply chain,  there needs to be a variety of places and means to market 

local farm products. The City already benefits from a seasonal farmers’ markets, local grocery stores like City Market, and activities at the Intervale Food 

Hub. There is the additional opportunity for farm stands, a year-round market hall, street vendors selling locally-produced foods using and promoting lo-

cal food products, specialty food retail outlets, joint marketing, and festivals celebrating local foods.  

More attention is needed on the development of a robust public-private infrastructure to support additional 

processing, preserving and storage.  Not only will  this open up new ways and means to enjoy local food year 

round, these value-added activities can help spur economic development while lowing greenhouse gas emis-

sions from the transportation of food.   And while some work has gone into  the support of  non-

domesticated animal production, there is still work to be done.   
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Goal: Increase energy efficiency in buildings. 

Improving energy performance of city’s buildings is a key goal of the plan. Achieving this will require a concerted effort by government and it’s many pub-

lic and private partners,  including single and multi-unit property owners .   Not only does increased building efficiency — and the efficiency of our infra-

structure such as our City’s streetlights — result in financial savings, it can help spur the local economy by creating employment opportunities.  

Burlington’s current success in energy efficiency can be attributed to two main players — Vermont Gas Sys-

tems (VTGas) and the Burlington Electric Department (BED). Working in tandem, VTGas and BED offer resi-

dents, businesses, and other Burlington-based entities ways to reduce energy use in buildings. Nationally 

recognized, BED’s energy efficiency programs are the result of a bond to fund energy efficiency programs 

that supported program activities through 2002. Since 2003, BED customers (like all other Vermont electric 

customers) pay a small monthly Energy Efficiency Charge (EEC) that supports efficiency programs. When 

these funding sources are considered along with customers’ direct costs, about $42 million has been in-

vested in BED's energy efficiency efforts over the last 22 years. This includes about $19.3 million spent by 

BED and another $22.6 million in matching expenditures by BED customers. The overall effect has been 

dramatic. Annual electricity consumption in 2012 was 5.3 percent lower than in 1989. Energy efficiency in-

vestments save Burlington consumers $15.4 million of retail electric costs annually. 

And now, with Advanced Metered Infrastructure being put in place throughout the city, property owners will have the power to better manage their ener-

gy consumption.  This, coupled with 

the new commercial “PACE” program, 

Burlington stakeholders will have even 

more  opportunities for efficiency and 

the creation of more renewable energy 

options.  

Strategies 

 Require new residential construction to be Vermont Energy Star 

for Homes (VESH) qualified 

 Fully implement BED Advanced Metered Infrastructure (AMI) pro-

gram 

 Require new commercial construction to follow Core Performance 

guidelines 

 Implement the “PACE” (Property Assessed Clean Energy) Program 

for residential properties and explore expansion to commercial 

properties  

 

 Implement a deep energy efficiency program for government   

buildings 

 Replace existing streetlights with LEDs 

 Create a green roof policy and incentive program 

 Revise and implement the Time of Sale ordinance 

 Implement the Environmental Preferable Purchasing (EPP) Policy 

city-wide  

 

The IBM Smarter Cities Challenge Report proposes recommendations supporting the strategies of the Climate Action Plan: 

 Making Burlington synonymous with green technology  

 Leveraging the Smart Grid (Advanced Metered Infrastructure) 

 Promote energy efficiency execution (E3) 

 Create a coordinated communication plan for “Burlington - the green tech city” 

See the Smarter Cities Report for more information 
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Goal: Increase the use of cleaner and renewable energy sources. 

To reduce our greenhouse gases, Burlington should strive for higher efficiency from our existing 

energy sources and continue to work towards its goal of 100% renewable  power.   Work on this 

front will not only reduce emissions, but protect us from the whimsical forces of the traditional en-

ergy market.    

As a municipal department for the City of Burlington, Burlington Electric Department has a long his-

tory of sourcing electricity from clean power mixes.  This is reflected in the lower emissions from the 

Burlington Electric Department Grid, shown in blue in the graph below.  Generating electricity with 

fossil fuels contributes to climate change. BED has long been a leader in renewable energy develop-

ment. BED’s 2012 Integrated Resource Plan established a goal to continue seeking long-term renewa-

ble resources to fill the remaining supply gap without substantial rate impacts. Since the 2012 IRP was 

filed in September, 2012, BED has executed a five-year contract for energy from small existed hydro 

facilities, received approval to exercise the option and started discussions to 

pursue purchasing the Winooski One hydro facility, and the Georgia Moun-

tain Community Wind Project in Georgia Vermont has come on line and 

begun delivering energy.  Purchasing the Winooski One hydro facility will 

meet another 8 - 9% of the city’s annual energy needs. 

Under Mayor Weinberger’s initiative, on November 13, 2012, the City 

Council passed a resolution to waive all building, electrical, plumbing and 

zoning permit fees associated with the installation of solar photovoltaic 

panels and thermal hot water equipment for a period of one year.  This is 

aimed at reducing barriers for such installations as well as strengthening 

Burlington’s commitment clean and locally generated energy. 

Strategies 

 Study feasibility of McNeil district heating project 

 Implement  additional "Solar on Schools" projects 

 Implement BED "Renewable Energy Resource Rider" program 

 

 Implement a "Solar City" project on municipal buildings 

 Develop methane gas capture and CHP potential at City's 

wastewater treatment plants 

City of Burlington - 2007 and 2010 Electricity Emissions by Grid 

The 2007 Burlington Electric Department Grid emissions were applied to the 2007 usage and 

the 2010 Grid emissions were applied to the 2010 usage. For theoretical purposes, the emis-

sions factors for the regional grid, the NPCC New England Grid (2007), shown in green below, 

and the National Grid (2006), shown in purple in the graph below, were applied to the 2007 

and 2010 usage. The NPCC New England Grid provides cleaner electricity than the National 

Grid, but not as clean as the Burlington Electric Department Grid. 

 

City Market Solar Panels 

The IBM Smarter Cities Challenge Report proposes recommendations support-

ing the strategies of the Climate Action Plan: 

 Optimize the Joseph C. McNeil 

See the Smarter Cities Report for more information  
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Goal: Increase carbon storage and sequestration with additional forest 

and tree coverage. 
Strategy 

 Increase the Urban Tree Canopy (UTC) 

Research indicates that carbon sequestration — or  the process by which carbon is captured  and stored to avoid release into the atmosphere  — is a 

sound and viable way to reduced greenhouse gasses.  Because trees sequester carbon, Burlington is fortunate to have an extensive tree canopy, approxi-

mately 40% of Burlington’s land cover  mass.   Not only do trees sequester carbon, Burlington’s urban forest, a mosaic of planted landscapes and what re-

mains of the native forest, is a reflection of the city’s health, well being, and livability.  It is an important part of Burlington’s character, giving the City a 

special sense of place. 

 

Our tree canopy also offers additional benefits.  The air and water are 

cleaner because the trees and plants remove pollution from the air and 

reduce run-off. Open spaces and urban stream corridors define a sense of 

space in our communities while providing a quiet respite from hectic ur-

ban life. Neighborhoods with tree-lined streets offer shade and protect us 

from inclement weather. Shoppers frequent shaded business districts 

where trees help save energy, reduce noise, and soften the hard edges of 

structures and paved areas. 

 

Burlington has  several key players, including Branch Out Burlington (BOB), working to  protect, expand and grow our tree canopy.  A volunteer organiza-

tion, BOB’s goal is to promote a vision of a city graced by a variety of beautiful and healthy trees, and a citizenry actively involved with the perpetual ex-

pansion and preservation of our urban forest. 
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Goal: Reduce the amount of waste sent to landfills 

Burlington produces an estimated 34,000 tons of waste annually.  To reduce the amount of waste we generated 

as a community along with the associated environmental costs of transportation, individuals, government, and 

the private sector must work together.  Much of this effort will need to focus on behavior change, and encourag-

ing stakeholders to not only comply with mandatory recycling, but  to compost and think critically about reduc-

ing waste at the point of purchase.  

 

The waste reduction goal also requires that Burlington restructure its methods of garbage pickup and transport.  

Currently, residences  and businesses contract with haulers directly to pick up trash and compostable materials;  

the City picks up recyclables. New approaches are being explored to reduce the amount of driving currently re-

quired to pickup waste,  including consolidating trash hauling by district or neighborhood.  

 

And while the majority of trash is generated at the community level, over 

1,600 tons is generated by City government.  To reduce this, the City of Bur-

lington recently implemented a waste reduction program in all City build-

ings, including composting.  By simply composting brown paper towels in 

the staff’s City Hall restrooms, approximately 2,400 gallons of waste will be 

diverted from the waste stream annually.   

Strategies 

 Implement a residential organics collection program 

 Explore a residential Pay As You Throw (PAYT) program 

 Require recycling bins at all public facilities and events 

 Increase the use of reusable shopping bags  

 Work to consolidate trash haulers by neighborhood or district 

 Require all major construction and demolition projects to submit 

waste management plans 

Landfill in Moretown, VT 
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MOVING FORWARD 
The Burlington Climate Action Plan identifies a coordinated set of strategies that everyone who 

lives in, works in or visits Burlington can adopt to help reduce our city’s carbon footprint and en-

hance our quality of life.   It is a call to action for each of us to be thoughtful, persistent and com-

mitted. 

 

Most of the strategies in the Plan will provide net benefits to residents, businesses and other or-

ganizations. While we recognize that these are aggressive goals, they can be achieved by working 

together, spending money wisely, accomplishing multiple objectives with existing programs and 

harnessing new funds from federal, state and local government, along with utilities, foundations 

and corporations. As we move forward, each strategy must be continuously assessed and moni-

tored. To help with that process, the City’s Green Team has been formed to review performance 

against our goals and to recommend revisions, adjustments and improvements.  

 

Timely and efficient implementation this plan will require regular updates of our greenhouse gas 

inventory so that progress can be tracked, allowing the City to evaluate and re-evaluate the effectiveness of the strategies. It is also essential to 

note that current strategies might change or new strategies might surface depending on emerging technology, change in financial and staff re-

sources, and as our commitment to climate planning grows. These continuous efforts mean that the Climate Action Plan is a work-in-progress, re-

quiring on-going time, diligence, and effort.  

 

The goal and strategies identified below have been developed and added to ensure a seamless and constant implementation of the strategies 

identified in this plan: 

 

GOAL: ENSURE THE IMPLEMENTATION OF THE CLIMATE ACTION PLAN (CAP) THROUGH CONSTANT COORDINATION 

WITH STAKEHOLDERS AND REGULAR ANNUAL ASSESSMENT OF THE CITY’S PROGRESS. 
 

 Develop a progress assessment structure that would include: annual progress report format, GHG emissions inventory 3-year update and peri-

odical revisit of all strategies’ relevance. 

 Create a Sustainability Coordinator position responsible for the management and implementation of Burlington's Climate Action Plan.  This 

position will involve assessing progress as well as overseeing the involvement of partner agencies such as the City’s Green Team. 

 Empower the City’s Green Team to take on the implementation of the Climate Action Plan in conjunction with the Sustainability Coordinator. 
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COMMUNITY TRANSPORTATION LEADER 

Improve bicycle and pedestrian infrastructure - Build upon the Complete Streets guidance integrating on-street bicycle and pedestrian facilities into 

all future infrastructure improvements to City streets.  

Dept. of Public 

Works 

Integrated transportation system improvements - Build upon the City's Transportation Plan to implement several improvements of an integrated 

transportation system including the creation of a downtown transit center, Park and Ride and Auto Intercept lots to capture cars before they enter City 

neighborhoods, and increased frequency of transit in corridors servicing downtown and auto intercept facilities. 

Dept. of Public 

Works 

Create a downtown Transportation Management Association (TMA) - Develop a downtown transportation management association that plans, de-

velops, and manages all employee transportation and parking programs, infrastructure, and related facilities. The goal of the TMA would be to offer and 

improve cost-effective and convenient alternative transportation services while simultaneously reducing travel demand and traffic congestion and im-

proving air quality.  

TBD 

OUR STRATEGIES IN DETAILS 

In order to achieve our reduction targets,  we’ve got to get to work.  The next step is to prioritize, with guidance from the City Council and other leaders,  the fol-

lowing strategies — and  then get started on implementation.  Some  will have limited up front cost, while  others will require a substantial investment.   In the 

end, however, most will bear financial rewards in the reduction of maintenance and operation costs.  

 

NOTE: These recommended strategies came out of a public process and are not necessarily an exhaustive list nor are they completely defined and detailed. Fur-

ther refinement should be expected based on actual needs and opportunities at the time of implementation.  

COMPACT MIXED-USE DEVELOPMENT LEADER 

Promote an active and vibrant downtown and waterfront core - planBTV-Downtown & Waterfront presents a good framework for the promotion of 

a vibrant downtown. Ensure that the ideas outlined in planBTV are implemented. 

All City  

Departments 

Incentivize urban infill development in the city core and most dense activity centers through zoning - Continue to ensure that zoning regulations 

incentivize and allow for compact mixed-use development to occur in neighborhood activity centers. 

Planning & 

Zoning Dept. 

Expand housing choices and grow the downtown housing supply to create more live/work opportunities - Remove existing regulatory barriers to 

the development of more housing downtown and provide additional incentives through regulations, programs, etc.  

Planning & 

Zoning Dept. 

Expand transportation choices and the Complete Street system - Implement the 2011 Transportation Plan to the greatest extent possible, ensuring 

that a Complete Street approach is taken for every reconstruction or redesign project. 

Dept. of Public 

Works 

Incentivize energy efficient building siting, design and operation through zoning - Develop a form-based code that will ensure efficient building 

design and siting, and continue to require the use and implementation of the Energy Code. 

Planning & 

Zoning Dept. 

Expand the comprehensive stormwater management system to incentivize low impact development technologies - Develop and implement ad-

ditional stormwater management policies for new development and find ways to incentivize their use. 

Dept. of Public 

Works 

Create a more predictable development permitting process - Develop a form-based code that improves the development review and permitting 

process, increasing its predictability for developers.  

Planning & 

Zoning Dept. 
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LOCAL GARDENS, FARMS AND FOOD PRODUCTION LEADER 

Develop public-private partnerships and infrastructure to support processing, preserving and storage of locally produced foods - Develop pub-

lic-private partnerships and infrastructure for the processing, preserving and storage of locally produced foods. 

TBD 

Create and implement a policy for raising non-domesticated animals - Create and adopt a clear and consistent policy for raising non-domesticated 

animals, for egg, meat, and milk production, in city neighborhoods and urban agriculture areas. 

TBD 

ENERGY EFFICIENCY IN BUILDINGS LEADER 

Require new residential construction to be Vermont Energy Star for Homes (VESH) qualified - Require new residential construction to be Vermont 

Energy Star for Homes (VESH) qualified. VESH are designed and built using best practices to save energy by reducing air leaks and thermal bypass, and 

by requiring high efficiency heating and appliances.  

Burlington  

Electric Dept. 

Fully implement BED Advanced Metered Infrastructure (AMI) program - BED is in the process of installing smart meters in all buildings in the City 

of Burlington. Smart meters will provide data to BED and its customers in 15 minute intervals, and offer two-way communication.  This better data can 

then be used to achieve increased efficiency.   

Burlington  

Electric Dept. 

Require new commercial construction to follow Core Performance guidelines - Require new commercial construction to follow Core Performance 

guidelines, a program offered by BED, and Vermont Gas.  Core Performance is a prescriptive guide to reduce energy use in commercial buildings by 20-

30%. 

Burlington  

Electric Dept. 

GOVERNMENT TRANSPORTATION LEADER 

Develop a government alternative employee commuting program - Reduce government employee commuting miles by encouraging employees to 

commute through emissions-free modes (telecommuting, walking, and biking), as well as less impactful modes (car pooling, ridesharing, and mass 

transit). It would also include incentives such as a parking cash-out program. 

City Green 

Team 

Develop a government vehicle retirement and replacement program - Retire 5% of the government's vehicle fleet and replacing 25% of the gaso-

line-powered vehicles with hybrids; retire twelve vehicles and replace 62 gas-powered vehicles with hybrids over a five year period. 

Dept. of Public 

Works 

Develop a government vehicle sharing/fleet management program - Includes vehicle acquisition, assignment and maintenance with a focus on cost

-effectiveness and emissions reduction. Could also include other functions, such as vehicle financing, driver management, speed management, fuel 

management, health and safety management, regulatory compliance, and validating green initiatives. 

Dept. of Public 

Works 

COMMUNITY TRANSPORTATION LEADER 

Price parking to maintain 85% utilization - Increase parking rates to market-based rates and to maintain an 85% parking utilization rate. This action 

will better relate parking supply with demand, increase the likelihood of available spaces, reduce traffic congestion, improve air quality, and increase 

revenues for the City. 

Dept. of Public 

Works 

Develop infrastructure for fuel-efficient vehicles - This proposed action would develop infrastructure and incentives for fuel-efficient vehicles. This 

might include charging stations for electric and electric-hybrid vehicles and fueling stations for CNG and other alternative fuel vehicles. 

Dept. of Public 

Works 

Develop a Citywide Bike/Pedestrian Plan - This proposed action would build upon the City's North/South Bike Plan by taking a more comprehensive 

look at the City's existing bike/pedestrian infrastructure and designing and implementing necessary improvements. 

Dept. of Public 

Works 
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RENEWABLE ENERGY RESOURCES LEADER 

Study the feasibility of McNeil district heating project - Use McNeil power plant as a heat source for a district heating system that would improve 

McNeil's efficiency, make use of some of its waste heat, and provide heat to consumers at a relatively low and predictable price.   

Burlington  

Electric Dept. 

Implement additional "Solar on Schools" projects - Put solar PV panels on the City of Burlington schools' roofs. The panels on seven schools will be 

owned and operated by a private third-party development partner who can take advantage of federal and state tax credits, which the City cannot. 

School District 

Implement BED "Renewable Energy Resource Rider" program - Encourage residents and businesses to install solar PV panels. This is achieved 

through setting a predictable and stable rate above the retail cost of electricity, and therefore above the rate for standard net metered production. 

Burlington  

Electric Dept. 

Implement a "Solar City" project on municipal buildings - Install solar photovoltaic panels on appropriate city-owned buildings with the goal of 

providing 1MW aggregate power and helping to minimize the occurrence of peak load. 

Burlington  

Electric Dept. 

Develop methane gas capture and Combined Heat and Power (CHP) potential at City's wastewater treatment plants - Fully develop the potential 

for capturing methane gas and generating electricity and/or heat from the City's decentralized waste water treatment facilities.  

Dept. of Public 

Works 

URBAN FORESTRY AND CARBON SEQUESTRATION LEADER 

Increase the Urban Tree Canopy (UTC) - This proposed action would increase the urban tree canopy (UTC) by planting a total of 588 trees per year 

and by maintaining the existing urban tree canopy. This would be achieved both on public and private property. 

Parks  

Department 

ENERGY EFFICIENCY IN BUILDINGS LEADER 

Implement the “PACE” Program for residential properties and explore expansion to commercial properties - The PACE program will allow resi-

dential property owners to access long term municipal financing to make eligible energy efficiency and renewable energy  improvements to their build-

ings.  By opting into a special tax assessment district, property owners pay for these improvements via property taxes over a period up to twenty years.  

Burlington  

Electric Dept. 

Implement a deep energy efficiency program for government buildings - Perform deep energy efficiency improvements in all municipal buildings. 

Deep energy retrofits would include extensive renovations to existing structures that use the latest in energy-efficient materials and technologies and 

results in significant energy reductions. 

Burlington  

Electric Dept. 

Replace existing streetlights with LEDs - Continue to replace all existing streetlights (approximately 3,300) with LEDs over a 10-year period.   Dept. of Public 

Works 

Create a Green Roof policy and incentive program - Create incentives to encourage that all new flat roofs at or under 30 degree-pitch, both private 

and public have to be vegetated. If old roofs have to be retrofitted, the building owner may be able to receive public financial support for a green roof. 

Dept. of Public 

Works 

Revise and implement the Time of Sale ordinance - Build upon the existing residential rental housing time of sale energy efficiency ordinance by ap-

plying it to all residential and commercial buildings. Furthermore, it proposes that, as a condition of sale, all buildings must receive an energy inspection 

and rating that is available to prospective buyers. 

Code  

Enforcement 

Office 

Implement the Environmental Preferable Purchasing (EPP) Policy city-wide - Fully implement the City's existing environmental purchasing policy, 

requiring that it be applied to all procurement decisions city-wide. 

City Green 

Team 
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WASTE REDUCTION AND RECYCLING LEADER 

Implement residential organics collection program - Collect residential organic food waste (no yard waste) to be composted and would be modeled 

after the existing City residential recycling program, thus having a similar infrastructure and cost profile. 

Dept. of Public 

Works 

Explore a residential Pay As You Throw (PAYT) program - Change the current residential collection payment system to a system in which residents 

pay per unit of trash collected.  Programs like these result in a decrease of solid waste, as well as overall cost savings to participants. The current physi-

cal system would remain the same. 

Dept. of Public 

Works 

Require recycling bins at all public facilities and events - Require that recycling bins are available and maintained at all public facilities and events. Parks & Recrea-

tion Dept. 

Increase the use of reusable shopping bags - Create incentives for increase usage of reusable shopping bags and the complementary reduction of 

disposable plastic bags.  

Businesses 

Work to consolidate trash haulers by neighborhood or district - Consolidate trash haulers by neighborhood or district, thereby limiting the number 

of trucks driving through the city, reducing vehicle miles and congestion, and improving air quality. 

Chittenden  

Solid Waste 

District (CSWD) 

Require all major construction and demolition projects to submit a waste management plan - Require construction and demolition (C&D) projects 

to submit a waste management plan. Such a plan would include: waste recycling, salvage or reuse goals; estimated types and quantities of materials or 

waste generated from the project site; proposed and intended disposal methods for these materials; and detailed instructions for subcontractors and 

laborers on how to safely separate or collect the materials at the job site. 

Planning & 

Zoning Dept. 
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Relationship to Other Plans 

The impacts, both positive and negative, associated with growth and development knows no 
boundaries. It is incumbent on every community to look beyond its borders, and evaluate the 
potential regional impacts associated with changing land use patterns. Individual developments 
must be compatible with adjacent neighborhoods, and so too must the plans of communities and 
regions. This portion of this Plan briefly examines its compatibility with similar plans in adjacent 
communities and that of the region. 

 

Compatibility with Adjacent Municipalities 

Burlington shares boundaries with three communities: the cities of South Burlington and 
Winooski, and the Town of Colchester. The Winooski River separates Burlington from Colchester 
and Winooski. Only with South Burlington, do land uses abut directly.   

 
CITY OF SOUTH BURLINGTON 

The table below presents a comparison of actual zoning districts proposed land uses along the 
border shared between Burlington and South Burlington. For the most part, land uses are 
compatible. In two instances, one in each community, residential uses abut non-residential use. 
This is the result of historical growth and land use patterns, and must be addressed on a case-by-
case basis through proper site planning to mitigate any possible adverse impacts. 

 

Boundary/Location ZONE 

 So. Burlington Burlington 

Lake Champlain - Route 7 

Lakeshore-Central Ave. Recreation Residential (RL-W) 

Central Ave.-Railroad Residential MDQueen 
City Park 

IndustrialEnterprise Light-
Manufacturing 

Railroad-Pine St. Commercial 1 – 
Residential 15 

Residential (RL) 

Pine St.-Route 7 Commercial 1 – 
Residential 15 

Commercial/ Residential 
(RL)Recreational (RCO-RG) 

Route 7 

I-189-Home Ave. Commercial 1 – 
Residential 15 

Commercial/ Residential 
(RL)Recreational (RCO-RG) 
and Neighborhood Activity 
(NAC) 

Home Ave.-Proctor Ave. Commercial 1 – 
Residential 15 

Residential (RM) 
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Boundary/Location ZONE 

continued So. Burlington Burlington 

Route 7-Spear Street 

Route 7-S. Prospect St. Residential 4MD Residential (RLM) 

S. Prospect-Spear St. Residential/OSInstituti
onal – Agricultural 
South 

Open SpaceRecreation (RCO-
RG)/ Institutional (IUC) 

Spear Street 

I-189-Quarry HillRoute 2 Residential/OSInstitutio
nal-Agricultural South 

Residential 4 

Institutional-
Agricultural North 

Open SpaceRecreation 
(RCO-RG)/ Institutional 
(IUC) 

Quarry Hill Rd.-Route 2 Residential MD Institutional (UC) 

Route 2-Patchen Road 

Rte. 2-Cent. Woods Commercial 1 – 
Residential 12 

Institutional (IUC) 

Cent. Woods-Grove St. Conservation/OSInstitut
ional-Agricultural North 

Conservation 
Recreation (RCO-RG) 

Grove Street-Winooski River  

 Residential MD4    Residential (RL) 

MD = Medium Density   LD = Low Density 

OS = Open Space   UC = University Campus 

SOURCE: So. Burlington Planning Department  

 

Two areas of particular interest to the City of Burlington are the gateways into the city between 
Williston Rd. and I-89, and between Shelburne Rd. and I-189. Burlington will continue to monitor 
proposed developments in these areas for their potential impact on traffic congestion into and 
out of the city, and their visual relationship to the city’s gateways. For more on the treatment of 
Burlington’s Gateways, see the Built Environment Section. 

 
CITY OF WINOOSKI 

The Winooski River forms the boundary between Burlington, and the City of Winooski, and Town 
of Colchester. All three communities call for shoreline protection of these fragile areas in their 
respective land use policies. 

Winooski and Burlington share the Winooski River Bridge (US Rt. 7) as a gateway. The Winooski 
Plan proposesd strengthening the City’s central commercial area adjacent to this gateway, which 
has happened gradually in the last few years. , and Burlington supports created a small mixed 
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commercial zone at Mill Street, to allow reciprocity with the Winooski downtown area. surrounded 
by low density residential on Grove and Chase Streets. These uses are generally compliementary. 
For more on the treatment of this gateway and the Grove Street neighborhood, see the Land Use 
Section. 

 
TOWN OF COLCHESTER 

The Colchester Plan states: 

"Warners Corner Planning Area serves as a gateway to the town from the 
City of Burlington and is appropriate for providing concentrated 
commercial services and high density residential occupancy. The 
development of this area mirrors the development patterns of the north 
end of Burlington.”  

The New North End is the most suburban section of Burlington with limited access to services. 
While , and adjacent “concentrated commercial services and high density residential” land uses 
might are not necessarily be compatible, the presence of the Warners Corner provides a great 
opportunity for New North End residents to access services close to home. In fact, Yet the river 
and Route 127 act as a buffer to minimize potential disharmony in land uses. Colchester and 
Burlington must continue to work together to insure an adequate traffic circulation and 
transportation program to prevent congestion. 

 
SHARED RESOURCES AND ISSUES 

Compatibility refers to more than adjacent land uses; it also includes the use of, and impacts upon 
shared resources, such as the lake and river, air, transportation systems, and regional facilities. 

 
Transportation 

Burlington shares two major arterial entrances with South Burlington, and one each with Winooski 
and Colchester. A tremendous amount of traffic flows through these communities traveling in and 
out of Burlington. This Plan suggests strategies to reduce the number of these trips to ease 
congestion in all communities and parking problems in Burlington. 

Many communities are developing innovative approaches to traffic management. The South 
Burlington Transportation Management Association is one such strategy designed to ease 
congestion along US Route 7. Colchester and Winooski may also want to explore similar 
strategies to limit new trips. All four communities must work cooperatively to address congestion 
at our borders, and in support of expanded public transportation options throughout the region. 

 
Burlington International Airport 

Owned by Burlington, but located in South Burlington, Burlington International Airport (BIA) 
serves as an important transportation hub and economic resource for northern Vermont and 
northeastern New York. However, continued growth of the airport may pose additional impacts 
on neighborhoods in South Burlington, Winooski and to some extent Williston. Airport officials 
are encouraged to work closely with South Burlington and Winooski representatives to minimize 
disturbance. Similarly, communities surrounding the airport must ensure future development is 
both compatible and located safely outside federally designated operational limits. 
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Water Quality 

Burlington’s plan identifies measures to protect the quality of Lake Champlain and the Winooski 
River. Colchester's plan mandates protection and improvement of water quality in Mallets Bay, 
and further suggests shoreline protection to prevent pollution and erosion. South Burlington, too, 
wants to maintain and protect the water quality of Lake Champlain as well as rivers and streams. 
Winooski calls for improved water quality in the lower Winooski River. 

Urban stormwater runoff is the largest threat to water quality in this country. As Burlington, and 
our neighboring communities continue to grow, consideration should be given to joint efforts to 
monitor and address stormwater management. 

 
Housing 

Presently Burlington provides approximately 85% of the subsidized affordable housing for low-
income people in Chittenden County, with Winooski providing most of the rest. South Burlington 
and Colchester propose creating affordable housing in their municipalities. This is a goal 
compatible with Burlington's plan and should be aggressively pursued. All communities in the 
region must make take measures to address their fair-share housing responsibilities.  
 

Compatibility with the ECOS Regional Plan 

Largely, the Regional ECOS Plan articulates a strong and visionary future for Chittenden County. 
The Plan emphasizes future development that fulfills the concept of “growth centers” at both the 
regional and local scale. In doing so, it recognizes the importance of mixed-use development, 
higher densities, walkable communities, sharing responsibilities for affordable housing, protecting 
open space, and planning for future infrastructure to name only a few. 

The ECOS plan vision 
The ECOS plan articulated vision is as follows: “Our vision is that Chittenden County be a healthy, 
inclusive and prosperous community”. Burlington’s community vision is presented in the chapter: 
Our Community Vision: A Sustainable Burlington, and reflects the wishes and aspirations of those 
who have participated in the process over the year.  
 
ECOS and planBTV Broad Goals 
The ECOS plan presents a set of goals that related very closely to the goals articulated in planBTV. 
The table below presents the ECOS broad goals and lists which sections of planBTV include similar 
goals for Burlington. No contradictions have been found in analyzing regionals and local 
overarching goals for the future. 
 
ECOS plan planBTV Chapters & Supporting Plans 
1. Natural Systems – Design and maintain a 
strategically planned and managed green 
infrastructure network composed of natural 
lands, working landscapes, and open spaces 
that conserve ecosystem values and 
functions, and provide associated benefits 
to our community. 

Land Use Chapter 
Natural Environment Chapter 
Energy Chapter 
Supporting Documents 
Open Space Protection Plan, 2000 and 2013 
update 
Climate Action Plan (to be adopted in 2013) 

2. Social Community – Promote the skills, Education Chapter 
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resources, and assurances needed for all 
community members to participate in the 
workforce and in their family, civic and 
cultural lives, within and among their 
neighborhoods, and in the larger 
community. 

Community Facilities and Services Chapter 
 

3. Economic Infrastructure – Build the 
region’s capacity for shared and sustainable 
improvements in the economic wellbeing of 
the community through support of both 
local and globally competitive initiatives. 

Economic Development Plan 
 
Supporting Documents 
planBTV-Downtown & Waterfront Plan, 2013 

4. Built Environment - Make public and 
private investments in the built environment 
to minimize environmental impact, 
maximize financial efficiency, optimize 
social equity and benefits, and improve 
public health. 

Land Use Chapter 
Built Environment Chapter 
Housing Chapter 
Transportation Chapter 
Energy Chapter 
Supporting Documents 
planBTV-Downtown & Waterfront Plan, 2013 
Climate Action Plan (to be adopted in 2013) 

  
 

1.  Land Use: 

The Regional Plan presents a hierarchy of progressively larger scale and more intense mixed-use 
development in the creation and designation of “planning areas.” The creation of these “planning 
areas” provides a very important framework to focus a wide range of objectives and policies 
governing future land development. However, as presented they do not reflect some of the more 
important differences in land use patterns and intensities envisioned across the region. By 
example: 

• The “Metropolitan I” areas are too extensive and decentralized in order to effectively 
support the concentrated development pattern envisioned. Metropolitan I Areas must 
clear in their intent and purpose, and given their regional significance should reflect 
the highest (not just high) priority for infrastructure and public transportation 
investments.  

• The “Metropolitan II” Areas are also very expansive, and it is extremely unlikely that 
they can effectively encourage the concentrated development pattern envisioned. 
The CCRPC is faced with a very difficult challenge in this regard given the need to 
recognize both what already exists, in addition to the desired development pattern of 
these areas.  

• Rural Areas are vast and encompasses a wide variety of development types and 
intensities. Again, we encourage the CCRPC to consider dividing it into two – creating 
a category for “conservation and recreational areas” that are distinct from rural 
residential and highlight large areas of open space serving agricultural, forestry, 
recreational or land conservation roles.  

As noted above, the planning areas provide a framework for focusing a wide range of objectives 
and policies governing future land development. As such, very clear criteria that govern future 
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public investments (such as expansion or extension of water or wastewater capacity) within or 
adjacent to this area is necessary. The CCRPC also needs to develop clear and measurable growth 
objectives, and specific and direct policy statements that will effectively guide future development 
and investment into this framework. 

2.  Transportation: 

The Regional Plan importantly emphasizes the “land use-transportation nexus” and the need for 
careful planning for transportation infrastructure. It is necessary however for the land use plan to 
clearly define the priority – transportation infrastructure is developed to serve and support land 
development, not the other way around.  

Despite laudable goals, priorities and innovative non-highway investments, over 70% of the new 
investments proposed in the preferred alternative are dedicated to new highway construction. 
Many of these new investments do not appear to support a concentrated land use pattern thus 
creating a substantial disconnect between many of the proposed investments – particularly 
highway-related infrastructure – and the vision. The current Metropolitan Transportation Plan 
appears to have neglected to consider which combination of transportation investments resulted 
in the best overall performance of the desired land use and development pattern. 

3.  Affordable Housing: 

The CCRPC has recently adopted housing targets for each community that treat all communities 
equally with regard to providing future housing, and at long last recognizes that all of the region’s 
communities have a responsibility of providing their fair share. However, we note that it assumes 
that the current situation is equitable, and does not take into account the current imbalance in 
how housing – and particularly affordable housing – is current provided. 

 

Conclusion 

Burlington's plan is largely compatible with those of its neighboring communities and the region. 
Nevertheless, as long as municipalities must continue to rely on local property tax as their primary 
means of revenue generation, it will be impossible to adequately address issues of growth distri-
bution within Chittenden County and fulfill the goals of Act 200. 
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VIII. ENERGY PLAN 

 

Vision Statement 
This Plan envisions Burlington as a city where… 
 

…Burlington is a leader in the development and implementation of energy 
efficiency and renewable energy measures that reduce energy costs, enhance 
environmental quality, improve security and sustainability, and enhance 
economic vitality. Key elements of this success are a broad range of energy 
efficiency programs, public education in resource conservation, publicly-owned 
alternatively-fueled electric generation, biomass-fueled district energy 
technologies, energy-efficient green building technologies, and climate-friendly 
transportation solutions, which includes support for alternative fueled vehicles. 

 
CITY POLICIES 

 THE CITY OF BURLINGTON WILL: 

• Optimize overall energy efficiency, reduce energy requirements, 
and minimize the need for new energy resources on a citywide 
basis. 

• Continue to aggressively pursue the transition to renewable 
sources, cogeneration, and district heating. 

• Improve the energy efficiency of city-owned buildings and 
facilities. 

• Reduce transportation energy use by lessening reliance on drive-
alone car trips, using more fuel-efficient vehicles, promoting 
increased transit use, and decreasing vehicle miles traveled. 

• Educate its citizens regarding energy efficiency, the benefits of 
public utility ownership, renewable electric generation, and 
conservation to ensure that citywide resource allocation 
decisions in years to come will reflect the wishes of an informed 
citizenry. 

• Make tangible efforts to reduce greenhouse gas emissions 
through the implementation of the Climate Action Plan. 
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INTRODUCTION 

Access to reliable and clean energy, at an affordable price, will be an important factor in defining 
and facilitating future growth and development in Burlington. This Chapter briefly outlines how 
energy is used and supplied to the city, discusses some of the most important public policy issues 
related to energy generation and consumption, and finally proposes a series of strategies to 
improve efficiency, protect the consumer and the environment, and maintain energy self 
sufficiency. Much of the information and policy direction for this section comes from The 

Burlington Climate Action Plan1 adopted by the City Council in the late spring fall of 20002013, 
and included as part of this plan by reference. 

 

Energy Use & Supply 

Nearly two-thirds 85% of city residents 
rely on natural gas for residential use, 
and this is projected to increase in the 
near term. space heating and domestic 
hot water use; typically the two largest 
users of energy in homes. Over 90% of 
commercial customers rely on natural 
gas for these purposes as well, however 
these buildings can use a good deal of 
electricity for lighting, central air 
conditioning, ventilation, and office 
equipment. Statewide energy use 
among fuels shows a dominance of oil 
in energy consumption. About 70% of 
Vermont homes use oil for space heating purposes. 

In 1989, approximately 23% of homes 
and apartments in the city used electric 
space heating as the sole heating 
source and through the efforts of 
energy efficiency programs, residential 
electric heat use has been reduced 
down to about 5% of homes with 
electric heat as the sole heat source. 
These are typically buildings that do 
not have access to natural gas due to 
topography or subsurface conditions 
that make laying pipeline difficult. 
percent of the non-transportation 
energy used, or 51 percent of the 
dollars spent, in homes came from electricity. Since that time, through the efforts of local 
demand-side management programs, residential electric heat has been reduced dramatically 

                                                 
1 The20123 Climate Action Plan: A Plan to Save Energy and Reduce Greenhouse Gas Emissions. Climate 
Protection Task Force. Burlington, Vermont. February 2000. 
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down to 2% of homes. Rather than raising electric rates, Burlington’s ratepayers saw a 5.03 
percent decrease in 1996. 

Statewide energy use among fuels shows the dominance of oil in our energy consumption. Oil 
consumption is projected to increase 52% between 1990 and 2015. Use of other fuels (electricity, 
natural gas, and LPG) is also expected to increase, but their total usage is small compared to oil. 
Vermont Gas, a private company, provides natural gas to most of the city, except those areas 
where low demand, topography, or subsurface conditions make laying pipeline difficult.  

Electricity is a high-quality power source, but to date has been inappropriate for space and hot 
water heating due to historically higher costs. Natural gas continues to be is a more suitable heat 
source. Recent significant drops in the current and projected costs of natural gas make this 
unlikely to change in the foreseeable future.  Oil on the other hand has seen continued price 
escalation.  If the market for natural gas were to change materially however, this could need re-
examination. If gas and other fossil fuels prices continue their steady escalation however, this 
policy will need re-examined, particularly given associated greenhouse gas emissions. Although 
Vermont uses more hydroelectric power and wood energy than many other states, our total use 
of renewable energy sources is much smaller than our use of non-renewables. Use of renewables 
is not growing as fast as our use of non-renewables statewide. 

Burlington’s energy use priorities focus on developing more effective and economically viable 
Vermont based renewable energy alternatives including solar, wind and bio-mass energy sources, 
and a continued emphasis on conservation and efficiency programs aimed at both the end user 
and commercial producer. Energy efficiency has been shown to be Vermont’s least expensive 
future energy supply resource over time, and is consistently becoming a greater environmental 
imperative. The Burlington Electric Department is owned by all the citizens of Burlington, who 
have been unequivocally clear that the option for future supply that they prefer above all others is 
the pursuit of additional cost-effective energy efficiency. 
 
BURLINGTON ELECTRIC 

Burlington is fortunate to have a municipally-owned and operated electric company. Burlington 
Electric (BED) began in 1905, and currently serves about 16,0300 residential customers and more 
than 3,600 commercial customers. BED serves the full range of energy services including 
generation, transmission, distribution, energy efficiency and other retail energy services. 

Burlington is a recognized world leader in the use of renewable energy and energy conservation. 
In 20042011, Burlington as a whole used 4.7 percent less same amount of electricity then it used 
in 1989 – about 435,000 megawatts. The pie chart below shows the proportion of BED’s 2010 
energy sources that came from renewable generation (this chart reflects the source of BED’s 
power, and does not reflect the change in BED’s emission claims caused by the sale of RECs as 

discussed below). 
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BED owns 50% of the 502-megawatt (MW) McNeil Generating Plant located in the Intervale. 
McNeil Station is one of the world's largest woodchip-fueled electric generating facilities. In late 
2008 a new emission control system (a regenerative selective catalytic reduction or “RSCR” device) 
was installed which dramatically reduced McNeil’s nitrogen oxide (NOx) emissions.  With the 
installation of this equipment, McNeil qualifies to sell Renewable Energy Credits (“RECs”) to other 
states.  When BED sells these RECs, BED loses the ability to claim McNeil as a renewable 
generating source, but is able to use the revenues from the sale of the RECs to offset the cost of 
the emission control equipment and to help control rates.  Since late 2008, BED has realized 
significant value from the sale of McNeil RECs and these revenues have been used to help 
maintain current rate levels. 

The graph below summarizes the annual generation and tons of wood used at the McNeil Station.  
The difference between tons of wood used and 
generation in 2000 represents the last year where 
McNeil used significant amounts of natural gas to 
generate electricity (though the capability to do so 
still exists).  The drop in output in 2011 is related to 
periodic maintenance that occurs on a seven year 
cycle. 
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, and is part of an experimental biomass gasification demonstration project started in 1997. 
During fiscal year 1999, McNeil Station produced 183,109,400 kwh of power while consuming 
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270,848 tons of wood chips. This represented a significant increase over recent years as McNeil 
Station is increasingly called upon to provide voltage support and transmission stability to the 
New England Power Grid. BED will continue to monitor fugitive dust in the area of McNeil Station 
that has been an issue for nearby residents, and continue to take the necessary steps to minimize 
emissions. 

Land adjacent to McNeil Station remains undeveloped, and BED has expressed interest in its use 
for other innovative energy-related uses. This is the proposed as the future home of “Riverside 
Eco-Park” which is envisioned as a 60,000 sq.ft. greenhouse and business complex that utilizes 
thermal energy generated at nearby McNeil Station. 

In addition, BED owns a 25-MW turbine located next to the Water Treatment Plan on Lake Street. 
The gas turbine is a black start unit capable of cold-starting the McNeil Station as well as 
energizing critical load such as the Fletcher Allen Health Center. bringing the entire city on-line, 
including the McNeil Station, in less than 30 minutes from a cold start. BED is also capturing 
methane gas at the former city landfill north of Manhattan Drive to generate about 0.5-MW of 
power. 

BED has recently contracted for the full output from Georgia Mountain Community Wind 
(GMCW), a proposed 10 MW wind facility in Milton/Georgia, Vermont which went online at is 
expected to go on line by the end of 2012.  Additionally, BED has signed and received voter 
approval for a long-term contract with Hydro-Quebec where deliveries will begin in 2015.  Lastly, 
BED has received approval for a modification to its tariff to allow it to increase the benefits 
customers receive from solar net metering installations in recognition of the higher value of solar 
renewables to BED.  BED continues to seek other power supply options including local generation. 
BED has the right to purchase (at fair market value) the Winooski One hydro facility on the 
Winooski River between Burlington and Winooski at the end of its current VEPP contract in March 
2013.  This facility is capable of producing 7.3-MW of power. Maintaining local energy self-
sufficiency is an important component to Burlington’s future sustainability. 

BED continues to seek other power supply options including local generation. BED is currently 
researching the viability of a locally-developed wind power facility. It is negotiating for the 
possibility of ownership with collaborating on the Chase Mill Hydro Project on the Winooski River 
between Burlington and Winooski which now delivers BED 1.3-MW of power. Maintaining this 
local energy self-sufficiency is an important component to Burlington’s future sustainability. 

In addition to its own generation facilities, BED purchases power from a variety of sources and 
through the New England Power Grid. In determining where to purchase energy, BED considers 
the total social and environmental costs in its decision-making process. In 2012, approximately 
Approximately 46 50% of this power came comes from renewable sources and this percentage is 
expected to continue to grow when the new resources mentioned above begin deliveries. When 
BED’s Integrated Resource Plan (IRP) was filed in 2008, Burlington had a goal of providing 100% 
of its power from renewable sources. The new 2012 IRP revisited the 100% renewable goal in light 
of lower natural gas prices and did support buying short-term renewable power contracts until 
cheaper long-term renewable sources could be found.  BED continues to focus on a goal of 100% 
renewable supply and is continuing to seek cost effective options.  In particular, a third wind 
contract is under consideration and BED hopes to soon purchase the Winooski One Hydro dam.  
If those two options work out as expected, BED will reach 100% renewability in 2014. 
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In determining where to purchase energy, BED considers the total social and environmental costs 
as well as the out-of-pocket ones. For example, when one considers the difficulty and costs of 
nuclear waste disposal, Vermont Yankee may prove to be a more expensive alternative than other 
sources. In part, Burlington chose not to purchase power from Hydro-Quebec for these types of 
reasons. BED also will need to carefully scrutinize its generation expansion proposals in light of 
utility de-regulation and the success of demand reduction strategies. If new generation 
alternatives are pursued, careful consideration must be given to effects on the natural and built 
environments of the city. 
 
Advanced Metering Infrastructure (AMI) 

The deployment of AMI is a technological advance that will change BED’s business and operations 
in very fundamental ways.  These changes will have a profound impact on the community, so BED 
is committed to working closely with its customers, other Vermont utilities, regulators and 
legislators to arrive at solutions that provide the best benefit to the Burlington energy consumer. 

BED partnered with other Vermont utilities and the Department of Public Service (“DPS”) to 
develop and submit a statewide grant application to the Department of Energy (“DOE”) to obtain 
Smart Grid Investment Grant (“SGIG”), funding.  The funds awarded to all participating Vermont 
utilities totaled $69 million of a $138 million project (100% of the requested amount).  The DOE 
awarded BED $7.15 million for a $14.3 million total project (again 100% of the requested amount). 
The full Federal matching funding received by BED reduced BED’s direct cost for its Smart Grid 
projects by 50%.  On June 28, 2011, BED sought voter approval to issue Revenue Bonds to obtain 
matching funds for the projects, which resulted in approval of the bond issuance by 61% of 
Burlington voters.  BED closed on the sale of the Revenue Bonds on October 13, 2011. BED initial 
phase of advanced meter deployment began on April 23, 2012 and finished in early 2013. 

BED’s AMI plan centers on its ability to improve system planning/reliability, improve customer 
service, empower customers to engage in choices regarding their use of energy, and possibly 
modify their usage to reduce costs.  BED has defined a list of service offerings and utility 
enhancements that will result from the AMI project.   

The selected technologies will have the ability to provide immediate customer and societal 
benefits as well as the potential for future benefits as the systems and service offerings mature. 
These benefits are derived from the enhanced data collection, communications and process 
integration capabilities provided or enabled by the proposed AMI Project.  Over the longer-term, 
use of AMI (integrated with a Meter Data Management System) for time-of-use pricing or other 
pricing options, will allow customers to the option to adjust consumption decisions based on the 
day-to-day (or potentially even hour-to-hour) price of electricity and its impact on their bills. 
 
With a fully active system, BED can: 

• Dispatch crews to outages without waiting for customer calls (while minimizing 
manual handling of outage information) 

• Give customers much greater insight into how they use electricity via a web 
portal 

• Reduce the need to send trucks into the field for move-in and move-out meter 
readings 

• Have much more information to assist in answering customer questions 
• Develop more accurate class level load forecasts 
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• Be able to develop much more personalized energy efficiency programs 
(including better estimates of potential savings) 

• Be much more accurate in our distribution transformer and conductor sizing 
• As a side benefit, automate many of the manual functions  performed every day, 

giving staff more time to focus on customer needs and more tools to fix 
problems 

BED believes the following benefits are possible to the consumer as a result of this new 
technology: 

• Expanded integration of distributed renewable energy 
• Access to data needed to support time differentiated electric rates in more detail than is 

currently possible 
• Capability to connect power consuming appliances in the home to load control devices if 

customer’s desire 
• Opportunity to reduce fossil fuel use by converting fossil energy sources to electric based 

renewable sources 
• Remote access home usage and ultimately remotely control appliances/usage 
• Allowed access to third party services to better manage their usage and load control (e.g. 

Google) 

 
District Heating & Cooling/ Community Energy 

BED, in conjunction with the Department of Public Works, continues to study the feasibility of 
developing district heating and cooling, or now known as “Community District Energy,” within 
portions of the city. Areas under evaluation begin with the institutions on the Hill (UVM and 
FAHC), but could later include the City Center and Waterfront Winooski Avenue corridor all the 
way to the downtown. Although not under consideration at this time, the concentration of 
industrial land uses along Pine Street may make this area another attractive location to provide 
this type of service. 

The concept for District Energy is to replace natural gas and fuel oil as heat sources with hot 
water. Such a plan will utilize excess city water capacity, combined with energy and excess/low 
cost heat produced by McNeil Station, with an expansion to possibly include a small gas turbine 
in a later phase. Energy would be distributed underground to either heat or cool buildings within 
the district. If feasible, district heating and cooling is expected to provide a viable energy 
alternative, make use of existing water capacity, diversify the city’s energy mix, and make the city 
a more attractive and competitive location for business. 
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Energy Efficiency Programs 

With the support of Burlington residents in the form of a $11.3 million bond, BED began an 
ambitious energy efficiency program in 1990. Over $3726 million has been invested by BED since 
1991 with about half of this being coming from matcheding from BED customers. BED has 
implemented a wide range of programs to reduce overall energy consumption and costs through 
the city. These included: 

• Smartlight: leased compact florescent energy saving light bulbs to both residential 
and commercial consumers. In the near future, this may include other items financed 
on the electric bill.  

• Neighbor$ave: offers household energy audits of all energy consumed, compact 
florescent light bulbs, and installs water and energy savings measures for electric 
water heater customers. This program will be BED’s vehicle to promote the “10% 
Challenge Campaign” portion of the Climate Action Plan. 

• Heat Exchange: offers assistance and financial subsidies to convert customers from 
electric heating to other heating sources. Over time, as legislation in this area evolves, 
BED will become increasingly more involved in the growth of fossil fuel saving energy 
efficiency programs as well. 

• Top 10: offers a customized menu of energy savings opportunities to the City’s 
largest electrical customers to provide “positive cash flow” financing of demand-side 
management measures. This program will also carry forward the commitments 
customers have made to the Climate-Wise Program and the “10% Challenge 
Campaign.” 

• Energy Advantage: offers “positive cash flow” financing to deliver retrofit energy 
savings measures to small to medium-sized businesses.  

• Energy-Efficiency Guidelines: adoption of minimum standards for buildings and 
energy-consuming equipment in new construction and rehabilitation projects. 

• Construction and Equipment Replacement: provides technical assistance and 
customized incentives for reducing energy demand beyond the Energy Efficiency 
Guidelines. 

• Commercial Efficiency programs: offers a customized menu of energy savings 
opportunities to the City’s commercial electric customers to provide “positive cash 
flow” financing of demand-side management measures. 

• Energy-Efficiency Standards: adds additional requirements to those minimum 
standards adopted at the statewide level for buildings and energy-consuming 
equipment in new construction and rehabilitation projects. These go hand in hand 
with incentive programs to help building owners, architects, developers, and even 
tenants to achieve higher levels of energy efficiency. 

• PACE: is an innovative residential energy efficiency and renewable energy financing 
program that was launched in 2012. It offers residents a way to finance high-level 
energy efficiency and small-scale renewable energy projects over very long terms, 
making these projects more affordable. 
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In 2000, BED was appointed the City’s “energy efficiency utility.” This designation allows BED to 
administer funds collected on the electric bill through a statewide “energy efficiency charge.” This 
appointment was renewed in 2011. 

 
The Future under De-Regulation 

BED is participating in discussions at the federal and state level concerning de-regulation of the 
electric industry and the introduction of competition. The discussion centers primarily on the 
deregulation of the generation component of the industry, and the introduction of competition, 
or choice, for the retail customer. While this discussion has recently lost momentum nationally, 
restructuring has been implemented in a number of states, and several legislative and regulatory 
efforts have been explored in Vermont since 1995. 

While changes of this magnitude may offer unforeseen opportunities, several issues must be 
considered. These primarily include environmental impacts associated with energy sources, 
protection of low-income consumers, and continued support for research and development. BED 
has been a leader in environmental protection, efficiency and renewable energy resources, and 
addressing the needs of low-income consumers. Local ownership and control has been essential 
to realizing these objectives as well as achieving stable (and falling) electric rates since 1993. Any 
final solution to industry de-regulation must also address growing concerns over the vulnerability 
of the regional power grid to ensure a continuous supply of power at reasonable and stable rates. 
Additionally, maintenance of transmission corridors must be continued by trained foresters and 
arborists to minimize disruptions and protect vegetation within the rights-of-way. 

BED and the VT Public Service Board should continue to 
investigate and advocate for opportunities to maintain local 
jurisdiction in the event the restructuring discussion regains 
momentum. The use of exit fees to discourage or at least 
compensate for the potential loss of large customers, and 
support for environmental protection and renewable energy 
resource programs.  

 

Energy Use and Climate Protection 

Most climatic scientists now agree that human-caused emissions 

of greenhouse gases2 are having a measurable impact on the 
earth’s climate. While increases in global temperatures are 
highlighted as one of the primary outcomes of climate change, 
many impacts that are more serious may result. These include an 
increase in the frequency and intensity of extreme weather events, rising sea levels, and a 
northward expansion in the range of tropical diseases and pests. Each poses a significant 
economic and environmental threat to our region and beyond. 

In 1996, Burlington became one of the first cities to join the “Cities for Climate Protection” 
campaign, organized by what is now referred to as “ICLEI: Local Governments for Sustainability.” 
This led to a 1998 City Council resolution to reduce our emissions to 10% below 1990 levels and 
                                                 
2 “Greenhouse Gases” are any gas found in the earth’s atmosphere that contributes to trapping energy under 
the atmosphere and causing warming. Such gases include carbon dioxide, methane, ozone, nitrous oxide, 
chlorofluorocarbons (CFC’s) and water vapor. 
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the formation of a Climate Protection Task Force. This group, comprised of non-profit, city, and 
business leaders appointed by then Mayor Peter Clavelle, guided an 18-month analysis and 
planning process, which ultimately led to the City’s first Climate Action Plan (CAP). This plan was 
adopted by the City Council in May 2000. 
 
In 2008, Burlington began its CAP update and review process with an inventory of Burlington’s 
emissions. This inventory, conducted using ICLEI’s Clean Air and Climate Protection (CACP) 
software, involved input, not only from key City departments such as Burlington Electric 
Department (BED), Department of Public Works (DPW), and Department of Planning and Zoning 
(DPZ), but other organizations such the Chittenden Solid Waste District (CSWD) and the Regional 
Planning Commission.  
 
GHG emissions reduction target: 
The first short-term target requires leveling off the emissions by 2016 and bring them back to 
2010 levels. The second target involves an actual reduction of the 2010 emission levels by 2025: 
 

• Municipal Operations - 20% reduction from 2010 levels by 2025. 
• Airport Operations - 10% reduction from 2010 levels by 2025. 
• Community-Wide - 10% reduction from 2010 levels by 2025. 

 
In 1996, the Burlington City Council agreed to participate in the “Cities for Climate Protection” 
campaign organized by the International Council for Local Environmental Initiatives (ICLEI). In 
1998, the Council adopted a resolution that set a target of 2005 for reducing local greenhouse 
gas emissions by 10 percent below 1990 levels, and established the Climate Protection Task Force. 

The largest source of greenhouse gas emissions in Burlington is carbon dioxide resulting from the 
combustion of fossil fuels. Burlington’s estimated CO2 emissions were 509,000 tons in 1990, and 
624,000 in 1997 - or 13 and 16 tons per person respectively. In order to meet the City Council’s 
target, CO2 emissions would have to be reduced by 257,000 tons. 

In the spring of 2000, the City Council adopted the Burlington Climate Action Plan which 
recommends a more achievable reduction goal 156,000 tons – or 10 percent below 1997 levels. 
Burlington’s Climate Action Plan seeks to: 

 Raise awareness about individual and business actions that can reduce the threat of 
global climate change. 

 Guide decision-makers in Burlington towards policies, strategies, and actions that can cut 
greenhouse gas emissions. 

Recommended actions propose to reduce traffic and air pollution, save money for the City and its 
residents and businesses, and help protect the environment for future generations. After a 
lengthy public idea generation and prioritization process, thirty-six strategies have been included 
in the plan under the following eight categories:  Examples of strategies in the plan include: 

• Compact Mixed-Use Development 
• Community-wide Transportation 
• Municipal Transportation 
• Local Gardens, Farms and Food Production 
• Energy Efficiency in Buildings 
• Renewable Energy Resources 
• Urban Forestry & Carbon Sequestration 
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• Waste Reduction and Recycling 

 

 Retrofit city buildings and revise operations to make municipal operations more energy 
efficient and climate friendly. Including an increase in the use of energy efficient and 
alternative fueled vehicles as part of the city fleet; Expand and maintain the City’s 
inventory of street trees and shrubs; and creation of a telecommute policy and program 
for employees to work from home. 

 Encourage residences and businesses to invest in energy efficiency and renewable energy; 
Fully implement existing utility sponsored efficiency programs (electric and natural gas) in 
the commercial and industrial sectors; Fully implement existing utility sponsored 
efficiency programs (electric, natural gas, weatherization) in the residential sector; 
Implement a “10% Challenge Campaign” to enlist the support of all energy consumers in 
reducing greenhouse gas production; and Support the establishment of the efficiency 
utility. 

 Implement policies and planning to reduce transportation demand and to encourage 
more fuel-efficient and alternative fueled vehicles; Continue implementation of existing 
TDM programs including park and ride lots, shuttles and rideshare programs; and 
develop park and ride lots and shuttle services that link and connect to employment 
centers. 

 Support the development of a biomass district heating system; Support ongoing R&D of 
new technologies including bio-gasification and fuel cells; and Address the barriers to 
developing a district energy system that uses the rejected heat of the McNeil Electric 
Generating Plant to supply the energy needs of the Greater Burlington area customers 
including: UVM, FAHC, downtown, the waterfront and Winooski. 

In addition to reducing greenhouse gas emissions, the recommendations of this Plan will benefit 
the city in other ways: 

 Cleaner air: Motor vehicles are the single largest source of urban air pollution. In addition 
to greenhouse gases, cars emit such carcinogens as butadiene, benzene, and 
formaldehyde. 

 Improved human health: Cleaner air will result in healthier people. An estimated 40,000 
premature deaths nationally are attributed to motor vehicle emissions. 

 Improved economic vitality: Improvements in energy efficiency mean tangible cost 
savings to individuals and businesses. Energy independence keeps local dollars in the 
local economy and improves the competitiveness of local businesses. 

 A more livable community: A city with less traffic, cleaner air, more trees, and successful 
businesses will be a more attractive and livable place to live for current and future 
generations. 
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Energy Action Plan 
 
 

Action Item Lead Agency Secondary 
Agencies 

Analyze the potential of operating city-owned vehicles on 
alternative fuels and periodically review the analysis to 
consider changing conditions and opportunities. 

Public Works  BED  

Sponsor forums for architects, developers, contractors, 
and others to inform them about new city ordinances, 
regulations, and standards and to provide technical 
assistance as to how they can incorporate new analytic 
and production techniques in their work 

BED Public Works 

Review vocational curricula to promote energy efficiency 
and to develop programs to prepare students for 
employment in new energy-related fields. 

BED Schools 

Establish an energy district if justified by the positive 
result of BED’s feasibility study of district heating and 
cooling.   

BED Public Works 

Revise the Energy Efficiency Ordinance for new 
construction to integrate new technologies. 

BED Public Works 

Develop an overall energy budget to manage the city's 
energy consumption.  For electricity, the budget should 
be based upon local generating capacity if practical.  

BED  

Examine the costs and benefits of requiring new 
development to either pay an energy impact fee or make 
an offsetting investment in efficiency. 

BED Planning & Zoning 

Prepare an evaluation of the citywide potential, 
constraints and impacts associated with the development 
of new renewable energy sources - including fuel cell, 
cogeneration, biomass, solar, geothermal, hydro, wind, 
and methane. 

BED  

Develop guidelines for tree heights and species selection 
that maximize energy efficiency. 

Parks & Recreation BED 

Increase use of energy efficient maintenance vehicles and 
City fleets. 

Public Works BED 

Explore and develop climate friendly procurement and 
purchasing guidelines. 

Treasurer’s Office BED 

Amend and enforce the municipal code and ordinances 
with an eye on reducing CO2 loads. 

Planning & Zoning BED 

Explore a telecommute policy and program for selected 
employees to work from home. 

Human Resources  

Develop a comprehensive education/outreach program to 
increase public awareness about the affects of global 
climate change on public health, the economy and the 
environment. 

BED Planning & Zoning 
Public Works 
Schools 
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Expand and maintain the City’s inventory of street trees 
and shrubs. 

Parks & Recreation  

Fully implement existing utility sponsored efficiency 
programs (electric and natural gas) in the commercial and 
industrial sectors. 

BED  

Fully implement existing utility sponsored efficiency 
programs (electric, natural gas, weatherization) in the 
residential sector 

BED  

Increase energy efficiency in municipal-owned and leased 
buildings. 

Treasurer’s Office BED 
Public Works 
Schools 

Explore and to obtain the resources necessary to 
implement the objectives of the municipal buildings and 
operations plan. 

Treasurer’s Office BED 
Public Works 
Schools 
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II. NATURAL ENVIRONMENT 

 

Vision Statement 
This Plan envisions Burlington as a city where… 
 

…Burlington’s natural environment is recognized as a fundamental asset whose 
protection is essential to our continued health, high quality of life, and future 
development. Significant public and private investment have improved the quality 
of our water, air, and soils, and natural filtration systems and processes are used on 
par with more engineered solutions. Burlington has committed itself to reducing 
greenhouse gas emissions and improving the quality of our waters. A combination 
of purchases of land and easements, responsible stewardship, and creative site 
planning has permanently protected significant natural areas, community forests, 
wildlife corridors, and important natural systems for the benefit and enjoyment of 
current and future generations. Natural areas, parklands, and greenbelts join 
development with conservation throughout the urban fabric of the city. 

 
CITY POLICIES 

THE CITY OF BURLINGTON WILL... 

• Work toward a sustainable relationship with the natural 
environment. 

• Protect its natural resources from degradation, including:  air, 
water, soils, plant and animal life, agricultural lands, forests, 
geologic features, and scenic areas. 

• Maintain or increase the existing ratio of publicly owned or 
permanently protected natural areas to developed land. 

• Protect and preserve natural areas and open spaces of local, 
regional, and statewide significance for the benefit of future 
generations. 

• Protect, maintain, and enhance the City’s urban forest, including 
both large patches of woods and wooded corridors/treebelts 
that provide places of refuge and travel corridors for wildlife 
and people. 

• Protect the shorelines and waters of Lake Champlain, the 
Winooski River, and other water sources from damage and 
degradation.  

• Maintain and improve the integrity of natural and recreational 
systems within the City. 

• Preserve scenic viewpoints and viewsheds, and insure public 
access to natural areas where appropriate. 

• Increase the number and quality of small urban open spaces, 
especially in underserved neighborhoods of the city.  
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• Guide a higher proportion of future development into the city 
center and neighborhood activity centers. 

• Ensure long-term stewardship and appropriate public access to 
natural areas and open space, including improved opportunities 
for pedestrian access and interaction throughout the City. 

Green Frog 

Lake Champlain Shore North Beach Wetland 

Winooski River Kayakers 
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INTRODUCTION 

Sustainable development in the City of Burlington begins with a respect and understanding of the 
natural systems that provide us with the resources necessary to function and grow, and that 
support our outstanding natural environssurroundings. These include basic functions such as 
clean air and water, but also include stable and fertile soils and irreplaceable natural communities. 
These resources and natural systems not only provide drinking water, breathable air, habitats, and 
agricultural opportunities, but also serve as the cornerstone to enhancing our overall quality of 
life. They offer numerous recreational opportunities and enhance our competitive advantage for 
future growth and prosperity. 

This section outlines Burlington’s policies and priorities for protecting and sustaining its most 
important environmental and natural features. 

 

An Ecosystem Perspective    

Burlington is part of the largest metropolitan area in the 
Lake Champlain Basin.  Located on a peninsula between 
the Winooski River and Lake Champlain, our urban 
community is intricately linked with the many facets of 
the larger basin ecosystem, and beyond.  Although much 
of the land within the city has been altered to provide 
homes, employment, and recreational opportunities, our 
relationship and responsibilities to the natural 
environment are of no less significance. Our physical, 
emotional, and cultural well-being are inseparably linked 
to the health of natural systems. Burlington residents 
have strongly voiced their concern for the city's natural 
environment and their desire to protect it. 

Burlington’s physical setting contributes much to our 
uniqueness. Among the obvious features is the city’s 
relationship to water. Of the 32 miles that make up our 
political boundary, 25 miles are defined by the Winooski 
River and Lake Champlain. No point in the city lies more 
than 1 3/4 miles from either of these two water bodies. When we consider the streams that flow 
through the city, it’s clear that our daily activities have the potential for adversely impacting our 
own drinking water, healthy aquatic life, and high quality recreational experiences.  

Lake Champlain and the Winooski River are two of the region's most valued resources. They 
provide extensive aquatic habitat, scenic beauty, recreation opportunities, even food, and drinking 
water. Lake Champlain provides our drinking water as well as that of dozens of other communities 
within the region. The lake and river are simply elements of a much larger and very complex 
ecosystem - including the Lake Champlain Basin, spanning 8,234 square miles; the 10 million acre 

Champlain Adirondack Biosphere Reserve
1
 designated by the United Nations in 1989; and, the 26 

million acre Northern Forest stretching from eastern Maine to the Tug Hill region of central New 

                                                 
1 An honorary designation bestowed by the United Nations to encourage social and economic vitality, and 
preserve and improve environmental health. 
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York. For these and other reasons, many of our local activities must be considered within a larger 
regional context. 

Stormwater runoff is the most significant source of nonpoint source water pollution in the United 
States and within the Champlain Basin.  Recognizing the importance of improving the water 
quality of stormwater runoff, Burlington established a Stormwater Program in 2009.  The Program 
is administered by the Department of Public works but entails cross-departmental coordination 
for development review, parks & public lands maintenance, and transportation infrastructure. The 
Stormwater Program is also involved in the oversight of the operations and maintenance of the 
city’s combined and separate storm sewer systems. 

Burlington’s combined sewer system handles wastewater and stormwater, primarily in the 
Downtown and South End, but also in parts of the New North End. Stormwater runoff entering 
the combined system is treated and discharges its treated wastewater and stormwater runoff into 
the lake and river. Large storms, however, can overwhelm the combined sewer system and cause 
overflows with little treatment into the receiving waters.  Emphasis has been placed on capturing 
stormwater onsite where it falls and either infiltrating it into the ground or slowly releasing it into 
the combined system.  Doing so lessens peak flows and reduces the chances of overflows.  
Presently, Burlington is separating a portion of its storm and wastewater to limit the amount of 
raw sewage discharged during heavy storm events. Upgraded treatment facilities will monitor 
phosphorus levels and improve water quality.  

The City’s separate storm system serves much of the New North End and small sections of other 
city neighborhoods.  Much of the city’s Stormwater flowing through this separate system 
stormwater runoff, however, continues to flow’s untreated into the lake and the river. As more 
and more of the city’s land area is made impervious to water, the volume of runoff will increase, 
carrying motor vehicle oil, road salt, household chemicals, and other toxins directly into the lake 
and river. To prevent address this, emphasis has been placed on improving onsite water quality by 
way of infiltration into the ground or by providing filtration of runoff prior to offsite discharge 
into the separate system.  the City must treat all stormwater runoff, as well as The City has also 
limited the use of hazardous substances on lawns and green areas. 

The long-term effects of increased boating and recreational uses on and along the lake remain 
unclear. The lake cannot indefinitely neutralize all the toxins, chemicals, and wastes discharged 
into it. Development up and down the lake will further degrade the quality of the water. 
Burlington must workis an active partner with other municipalities in the Lake Champlain Basin 
working to improve water quality and manage the recreational carrying capacity of this important 
body of water. 

Besides protecting its lake, river and streams, the City must consider its ground water - water that 
seeps into the earth through porous soils and cracks in the bedrock.  Because Burlington gets its 
drinking water from the lake and not from wells, the City has given little consideration to 
groundwater. Yet both ground and lake water are part of the same water cycle, making it vital 
that Burlington protect the quality of both water resources. Hazardous waste sites, leaky 
underground storage tanks, and other disposal facilities can contaminate groundwater that 
eventually mingles with lake and river water. 

 

An Economic Asset 

The economic, cultural, public safety, and health benefits of balancing community development 
with environmental protection are increasingly being quantified in economic, as well as social 
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measures that show them to bring significant and diverse values to society.  Open space 
protection is an important component behind successful community development projects, and a 
major contributor to the character of place that forms the foundation of our economy. 
Community investment and planning will determine where and how development occurs, how 
cost effective it is, and whether the most important natural systems are preserved and sustained.  

There is a long-held belief that undeveloped land is not economically productive, and that it only 
really carries its weight in the local tax base after it is developed.  Communities are quickly 
learning the opposite.  More and more studies are showing that conserving open land and 
choosing carefully where development goes is not contrary to economic health, but essential to it. 
Corporate CEO’s say quality of life for employees is the third-most important factor in locating a 
business, behind access to domestic markets and availability of skilled labor. Owners of small 
companies ranked recreation/parks/open space as the highest priority in choosing a new location. 

The choice we face is not one of 
environment and aesthetics versus 
economics, after all.  Instead, the 
fact is that land conservation is a 
sound investment. Studies 
comparing the fiscal impacts of 
development to those of open space 
protection have found that open 
space preservation has a more 
positive impact on a community’s 
economy than most conventional 
forms of suburban-style 
development, even when property is preserved through public dollars. Weighing the true costs 
and benefits of development and open space protection is the key to making the right investment 
choices, for in the final analysis, the cost of protecting a community’s important natural systems 
and open spaces may seem high, but the cost of not protecting them may be much, much higher. 

 

Urban Ecosystems 

The elements of the natural world do not recognize political boundaries, nor can they be 
compartmentalized, fenced off, and isolated from our day-to-day activities. Rainwater flows off 
rooftops, over lawns, and down streets along a path towards the lake. The air we breathe flows 
freely through the mountains, forests, and meadows, across highways, homes, and industry.  
Much of what we do, no matter where we may happen to be, has the potential for impacting the 
natural environment. 

Traditionally, planning for the environment and natural resources has focused on specific issues 
affecting public health (water quality, toxic reduction, air pollution, etc.) and the protection of 
individual sites or species. What these approaches often fail to consider is the fact that everything 
is interconnected. There is little value in protecting the site of an endangered plant population if 
the water flowing through the habitat is polluted. Typically, too much attention is focused on an 
individual plant or animal population, and not enough on the conditions that enable their 
existence or survival - their habitat.  

Burlington recognizes its environment and natural landscape as part of an “urban ecosystem.” 
This ecosystem includes not only natural resources, habitats and systems, but also human 

Burlington Bike Path 
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adaptations and enhancements such as street trees, culverted streams, and stormwater runoff. In 
order for growth and prosperity to be sustainable over time, future development must minimize 
its impact on the environment through proper location and site design, energy efficiency, waste 
reduction, and renewable and durable construction materials. Rivers and streams that serve a 
wetland, areas of forest cover that connect sustainable forest communities, and travel corridors 
that link important wildlife habitats all must be considered for example. 

Open Space Protection Plan 

In 2000, the city adopted its Open Space Protection Plan.  That Plan created an inventory of open 
spaces within the city and identified several distinct open space categories – wetlands, riparian 
and littoral zones, and significant natural areas.  The Plan also served as the foundation for the 
Conservation Legacy Program and associated Conservation Legacy Fund.  The Conservation 
Legacy Program and associated fund enabled the city to play an active role in the acquisition and 
protection of significant open spaces within our urban ecosystem.  The Open Space Protection 
Plan and its 2013 update identify and categorize open spaces within the city and establish 
priorities for acquisition and protection of these spaces and also identify opportunities for 
implementation of open space land uses such as urban agriculture and green infrastructure.   
Protection, acquisition, access, and facilitation of appropriate land uses are fundamental priorities 
of the Open Space Protection Plan.    
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PROTECTING SHORELINES AND WETLANDS 

Lands along the Winooski River and Lake 
Champlain are particularly fragile, and serve as 
important greenbelts surrounding the city. 
Vegetation along the shoreline of lakes and ponds, 
rivers and streams, and wetlands should be 
protected in order to stabilize the shoreline, filter 
surface runoff, and provide habitat for wildlife. In 

Lake Champlain Shoreline 
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order to effectively provide these valuable ecosystem services, tThe Vermont Fish and Wildlife 
Department suggests limiting the following activities near waters: housing and commercial 
development, road construction, cultivation, dumping, filling, mowing, and herbicide application. 
Fish and Wildlife recommends setting aside buffers of naturally growing grasses, shrubs, and trees 
to protect the health of a stream, wetland, river, or lake. These buffers must be large enough (50-
100 feet) to capture surface runoff, and must be permanently conserved.allow provision of their 
ecosystem services.  City regulations protect these fragile areas with established buffer zones and 
require Conservation Board review of development proposals that may impact them.  

Shorelines must not be used exclusively for private benefit. Appropriate public access should be 
encouraged in places that will not harm the ecology of these fragile areas. The City will work to 
establish public access through easements or acquisition in places that will not harm the natural 
environment along shorelines.All development adjacent to a shoreline should be subject to 
Design Review, as well as review by the Conservation Board. The Waterfront Board, a former 
advisory body to the City Council, prepared two plans addressing growth, protection and renewal 
along the Winooski River. The aim of both of these plans is the clean-up and protection of the 
river corridor, and improved public access with the overall theme “to create an integrated 
environment supporting both urban and rural patterns in appropriate locations.” 

Wetlands are particularly important for protection regardless of their size. As development adds 
impervious surface, their role in capturing and treating urban runoff becomes more and more 
critical. City regulations must take a closer look at how these important resources are protected 
and undertake efforts to ensure their essential functions are maintainedprotect the functions and 
values of wetlands and their associated buffer zones and require Conservation Board review of 
development proposals that may impact them. 

Burlington requires a shoreline setback of 50 feet outside the urban core. However, the zoning 
should be amended to require vegetative buffers or other erosion control techniques along our 
wetland, river, and lake shorelines in areas outside the downtown waterfront. These buffers must 
at a minimum reflect the required buffers imposed by state and federal agencies. The City must at 
the same time, work to establish public access through easements in places that will not harm the 
natural environment along shorelines. 

 
SIGNIFICANT NATURAL AREAS 

Natural areas are discrete areas of particular sensitivity that are recognized for their highly 
significant natural functions and values. These areas must be protected from the impact of 
development. Burlington contains 17 natural areas (including 6 urban wilds) as recognized by the 
Vermont Natural Heritage Program. These areas provide habitat for rare, threatened, or 
endangered species. Recent map work associated with the 2013 Open Space Protection Plan 
update establishes the basis for future onsite analysis to identify additional natural areas within 
the city that may warrant protection.  This map identifies up to 22 distinct natural communities 
that may have been historically present in the city and may continue to exist today.  City 
regulations recognize the importance of these natural areas with established buffer zones and 
require Conservation Board review of development proposals that may impact them.  Where 
appropriate, the city should work towards improving public access to these natural areas.     
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STEEP SLOPES 

There are many areas throughout the city with steep slopes. Construction, cutting and filling, and 
loss of vegetation on these sites can erode the slope's stability, degrade water quality, and 
diminish the city’s natural landscape. After identifying affected areas, Burlington should consider 
implementing an ordinancehas adopted regulations limiting development on these slopes to 
preserve scenic quality, and prevent unnecessary damage to shorelines or bodies of water from 
streambank erosion.  

Areas along the north side of Riverside Avenue slope steeply down to the Winooski River. This 
area is increasingly prone to slope instability and some areas have recently failed forcing the City 
to condemn some existing buildings. It also offers scenic views along the river as well as the 
potential for passive recreation. The City should consider rezoning this area as open space, or 
seek public acquisition to protect the Winooski River corridor thus adding to a scenic natural 
greenbelt around Burlington. Several other areas of steep slope exist, including along North 
Avenue, surrounding the Intervale and along the lakeshore, and should be further defined. 

 
THE INTERVALE 

The Intervale is a 700350-acre floodplain area 
along the Winooski River just one mile from 
downtown Burlington, of which about half is in 
the floodplain.  This unique floodplainland, 
formed by the meanderings and seasonal 
flooding of the Winooski River, is presently 
used for farming and community gardens, 
conservation and education, and power 
generation, and limited industrial activity. The 
Intervale contains Burlington's largest natural 
areas, best agricultural soil, and largest extent 
of undeveloped land. Mostly protected by 
Recreation, Conservation, Open Space (RCO) 
zoning, the Intervale continues to merit special 
attention.  

Some of the richest agricultural soil in the area lies within the Intervale.  As a result, this areaThe 
Intervale has an agricultural tradition that stretches back to its first human settlers.  These first 
farmers were Native Americans who grew beans, corn and squash in the area for hundreds of 
years.  American settlers, including Ethan Allen, later farmed the floodplain throughout the 18th 
and 19th centuries.  The farms in the Intervale, however, declined in the last century, and it 
became a dumping ground in the 1960’s and ‘70’s.  Dumps, highway construction and wetland 
drainage threatened the integrity of the Intervale and obscured its agricultural value. 

Nevertheless, farming never completely ceased in the Intervale. The area represents the last prime 
farmland in the city boundaries. Even as the last dairy farms were waning, Burlington residents 
lobbied to open the area to residents who wanted to grow their own food.  To fulfill this demand, 
Tommy Thompson of “Gardens for All” set up the first community gardens in 1970.   

In 1986, the Intervale entered its current era when Will Raap, president of Gardener’s Supply 
Company, decided to locate the headquarters of his national mail order company on the far 
endedge of the floodplain.  Mr. Raap’s vision of a sustainable farming experiment was solidified in 

Intervale Community Farm 
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1988 when he formed the Intervale Foundation, a nonprofit organization committed to growing 
food using sustainable agriculture methods.  The Foundation took over the task of acquiring 
additional acreage in the floodplain, administering an incubator program, managing the Green 
City Farm, and operating the compost project.   

Today, the land is being revitalized, and is home to several small incubator farms, community 
supported agriculture, and a community co-op farm, and a large-scale composting project. In 
addition to serving as the agricultural heart of Burlington, the Intervale is premier wildlife habitat 
with frequent sightings of deer, fox and mink. The Intervale also functions as an important 
recreational area for hikers, bikers, boaters, and others.  

In 19952012, the Intervale Foundation developed a management plan for approximately 870 
acres of Winooski River its land area located in the floodplain to define and protect the areas 
natural character and agricultural potential. The objectives of the Plan include enhancing 
agricultural productivity, protection of wildlife habitat, and management of the resource in the 
context of the ecological processes that shape it. The City supports these efforts, and will continue 
to work to protect this important part of the city for the purposes of conservation and open 
space, wildlife and scenic corridors, agricultural use and passive public recreation. 

 

URBAN AGRICULTURE  
Beyond the relatively large scale farmlands of the Intervale, urban agriculture includes smaller 
enterprises such as market gardens, community garden, and even backyard gardens.  Growing 
interest in the pursuit of these smaller scale urban agricultural activities is reflected in the 2012 
Urban Agriculture Task Force report.  Map work associated with the 2013 Open Space Protection 
Plan update depicts prime agricultural soils within the city network of open spaces and provides 
an analysis neighborhoods currently underserved by community gardens.  The city is presently 
developing regulations to facilitate greater urban agricultural opportunities.  The prime 
agricultural soils information and proximity analysis may be utilized to identify appropriate 
locations for new or expanded community gardens or other urban agricultural activities.  
 

GREEN INFRASTRUCTURE 
Green infrastructure includes urban green spaces that may be utilized as pocket parks to provide 
refuge from the urban hardscape.  It also includes spaces that may be used as areas for integrated 
stormwater management in the form of rain gardens, infiltration parks, and the like.  Capturing 
stormwater runoff in these urban green spaces is essential to improving water quality and 
lessening impacts to “gray” infrastructure such as separate and combined sewer systems.  
Presently, city regulations do little to encourage green infrastructure.  Given the clear benefits to 
water quality and the lessened impacts to “gray” infrastructure, the city should establish incentives 
for green infrastructure.  Mapping information contained within the 2013 Open Space Protection 
Plan update identifies green areas, particularly within the urban core, that may be appropriate for 
utilization as green infrastructure.   

TRAILS 
Trails provide access to open space lands for recreational purposes, transportation alternatives for 
walkers and bicyclists, and corridors for wildlife movement throughout the city.  Analysis in the 
2013 Open Space Protection Plan update reveals that Burlington has more than 40 miles of trails; 
however, much of the trail network exists in disconnected clusters.  The city should pursue greater 
connectivity within its trail network to improve its overall functionality.  Information within the 
Open Space update may be used to identify priority areas for connection and expansion.   
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FLOODPLAINS AND FLUVIAL EROSION HAZARD AREAS 
Vermont statutes governing the use of areas likely to be flooded have been developed to protect 
people as well as natural resources.  Burlington has also been a member of the National Flood 
Insurance Program (NFIP) since the 1980s and has therefore regulated development in the flood 
hazard areas since then. Two types of areas have been defined, flood hazard areas and floodways.   
 
Flood hazard areas (Title 10 V.S.A., Chapter 32) are areas that have a 1 in 100 chance of being 
inundated by flood in any given year. They have been designated by both federal and state 
governments and are often updated. If the flood hazard area is improperly used and unprotected, 
a flood can create a serious threat to the public, private investments can be destroyed, and 
significant natural resources can be damaged.  In Burlington, most of the flood hazard areas are 
located along the Winooski River Valley, which the Intervale is part of. There are very few 
structures in the Burlington floodplain, except for the mouth of the Winooski River. 
 
A floodway (Title 10 V.S.A., Chapter 32) is the channel of a river or other watercourse and the 
adjacent land area that must be reserved to discharge the 100-year floods without cumulatively 
increasing the water surface elevation more than one foot.  The floodway is the most hazardous 
section of a flood hazard area.  Developments in a floodway are likely to increase the flood height 
and velocity and probably would be damaged in the event of a flood.   
 
Floodplains in Burlington are depicted on the map on page 11. 
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While some flood losses are caused by inundation (i.e. waters rise, fill, and damage low-lying 
structures), most flood losses in Vermont are caused by “fluvial erosion,”  Fluvial erosion is erosion 
caused by rivers and streams, and can range from gradual bank erosion to catastrophic changes 
in river channel location and dimension during flood events.  
 
A mapped FEH area includes the stream and the land adjacent to the stream.  In Burlington, FEH 
have been mapped for the Winooski River, Engelsby Brook and Centennial Brook, as seen on the 
map on page 12.  This map identifies the area where stream processes can occur to enable the 
river to re-establish and maintain stable conditions over time. The area boundaries also attempt 
to capture the lands most vulnerable to fluvial erosion in the near term as well as the area needed 
by a river to maintain equilibrium.  Mapping of those FEH areas also provides a valuable insight into 
the location and nature of fluvial erosion hazards, and can be used to support many effective 
mitigation options. These include: 

• using the map to design new investments in the Capital Budget ( larger culverts, etc.) to 
reduce impacts of fluvial erosion on municipal infrastructure; and 

• creating a Fluvial Erosion Hazard (FEH) Overlay District similar in scope and detail to Flood 
Zones wherein new development would be restricted similarly. 

 

Natural Areas and Open Space 

Natural areas are discrete areas of particular sensitivity that are recognized for their highly 
significant natural functions and values. These areas must be protected from the impact of 
development. In addition to the obvious elements of water and air, Burlington has approximately 
600 remaining acres of wetlands – including the Northshore Wetland on the shore of Lake 

Champlain that has recently been designated “Class I”
2
 by the VT Water Resources Board. The 

Vermont Natural Heritage Program has identified 17 sites throughout the city that provide habitat 
for rare, threatened, or endangered species. There are 676 acres of soils with high agricultural 
potential, primarily in the Burlington Intervale.  The urban forest includes the trees that grow in 
our backyards, along our streets, and in natural areas that support rich forest communities. 
Approximately 1,485 acres of forested lands (not including the trees in our backyards and 
greenbelts) remain in the city. 

The Burlington Conservation Board, an advisory board to the Burlington Planning Commission, 
has established criteria to identify Natural Areas of Local Significance. These criteria are: 

• wetlands as defined by the Federal Wetland Delineation Manual 

• significant natural areas identified by the Vermont Natural Heritage Program 

• undeveloped lands over one acre in size, with good or high potential agricultural soils 

• sustainable forest community 

• land containing critical habitat for migratory waterfowl, fish, and other wildlife 

• shorelines of surface waters, to include the Winooski River, Lake Champlain, wetlands, 
tributaries, and natural drainage ways 

• geological features of regional and state significance 

                                                 
2 In accordance with the VT Wetland Rules, all Vermont wetlands are designated as Class I, II, or III. Class 
I Wetlands represent the most significant wetlands in the state, are designated after evaluation by the VT 
Water Resources Board, and receive the highest level of protection. 
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• migration corridors that link natural communities 

• outstanding natural features unique to Burlington 

• any established natural site that provides valuable resources for education or has 
exceptional natural beauty 

The City has completed a plan that begins a process of identifying these resources within the city, 
established a city program that will work towards the long-term stewardship of city-owned 
natural areas, and created a dedicated land conservation fund to help acquire other important 
open and natural areas throughout the city. The Burlington Open Space Protection Plan presents a 
far-reaching strategy that will enable the City to pursue and implement its long-held goals for 
open space protection. This Plan was adopted by the City Council in October 2000, and is hereby 
incorporated into this plan by reference. 

The Burlington Open Space Protection Plan introduces and describes a comprehensive land 
conservation program for the City of Burlington that is to be implemented through three 
complimentary approaches: 

1) Conservation Education to improve the public’s familiarity and appreciation of 
Burlington’s natural areas, to communicate the importance of open space protection, and 
to encourage public participation in the protection process;    

2) Proactive Conservation that identifies sites of the highest priority for protection, and 
offers the mechanisms and resources to set these lands aside as a legacy to future 
generations. The cornerstones to this approach include the creation of a Burlington 
Conservation Fund by the City, and the establishment of a Conservation Legacy Program 
which will guide the acquisition of conservation land; and, 

3) Future Planning and Improved Development Review to continue the planning 
process for open space protection in the city, and act as a safety net for specific resources 
and features from the adverse impacts that may be associated with nearby development.   

The plan provides an over-arching vision for the future of Burlington’s landscape where natural 
areas, parklands, and greenbelts are physically integrated into the urban fabric to complement 
development with conservation - where natural and recreational systems play an essential role in 
enhancing environmental quality, economic prosperity, and quality of life. Burlington’s “vision” 
embraces two forms of open space that encompass the character of an urban place within a 
distinctively natural landscape – Significant Natural Areas and Urban Greenspaces.  

• Significant Natural Areas include a unique collection of features and resources that hold 
regional significance as natural systems and open 
land, serve to define the character of Burlington, and 
are at the foundation of the natural systems that 
support the city. 

• Urban Greenspaces are especially important to 
Burlington for softening densely developed 
neighborhoods, creating an aesthetic within the city, 
and providing small areas of refuge from the urban 
hardscape. The Open Space Plan offers a framework 
for establishing the significance of “Urban Open 
Spaces” within the city, however further evaluation 
and study in this area is necessary. 

 Significant Natural Areas: 
• Lake Champlain Shoreline 
• Winooski River /Intervale 
• Englesby Brook/Ravine 
• Centennial Brook/Woods 
• Natural Heritage Sites 
•  Surface Waters  

 
Urban Greenspaces: 
• Neighborhood Greenspaces 
• Urban Waterfront 
• Treebelts 
•  Recreational Linkages & Trails 
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Open space protection in Burlington embraces the reality that not all lands can, or even should, 
be protected from development. As a regional growth center, Burlington must find a balance 
between conservation and continued development that addresses the needs of the City’s diverse 
population - present and future.  By encouraging and accommodating more development, and at 
higher densities than in surrounding communities, Burlington can play a very important role in 
protecting open space and working lands throughout the region. It is important to make smart 
choices based on understanding the resources important to the community’s future, and how 
they work together as part of a more complex system. 

As Burlington continues to develop, remaining natural areas become more vulnerable to 
encroachment and their ecology more endangered. The City must protect these sensitive areas 
through full or partial acquisition, easements, rezoning, or increased development review. 
Protection strategies can also include tax incentives for privately owned natural areas, and 
securing private and public conservation grants to purchase land.  

Presently the city has approximately 650 acres of natural area either publicly owned or 
permanently protected by easements, and nearly one-third of the city (~1,800 acres) is considered 
undeveloped land by the City Assessor’s Office. This figure includes land that is being used for 
playgrounds and golf courses, but does not include large yards. The City has long-held a goal to 

retain a four-to-one ratio3 of developed land-to-protected natural areas in an effort to ensure 
that natural areas are protected as other land is developed. The program outlined in the Open 
Space Protection Plan, will plan an important role in helping the City achieve this objective. 

                                                 
3 For each four acres of development, one acre should be set aside as a natural area or protected open space. 
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Natural Environment Action Plan 
 
 
Action Item Lead Agency Secondary 

Agencies 
Continue to implement the remediation and Interim 
Stewardship Plan for the Urban Reserve. 

CEDO Planning & Zoning 

Investigate design opportunities to utilize permeable 
surface materials in place of impermeable materials in 
new development and parking. 

Planning & Zoning Public Works 

Continue to identify and map significant natural areas 
and open spaces, and prioritize areas for long term 
protection. 

Planning & Zoning 
Parks & Recreation 

 

Implement measures to treat stormwater runoff from 
existing development, and require new development to 
treat stormwater through the use of acceptable best 
management practices 

Planning & Zoning 
Public Works 

Planning & Zoning 

Continue the implementation of the Open Space 
Protection Plan and its 2013 update. 

Planning & Zoning 
Parks & Recreation 

 

Identify and map hazardous waste sites and underground 
storage tanks 

Planning & Zoning 
CEDO 

 

Amend the Burlington Zoning Ordinance to ensure that 
proposed development located in and/or involving 
sensitive resources identified in the Open Space 
Protection Plan be subject to Major Impact Review, and 
the resource features/attributes that should be protected. 

Planning & Zoning  

Develop Design Review criteria to be applied specifically 
in the RCO Design Review District that address the 
protection of natural systems and open space. 

Planning & Zoning  

Amend Article 30 of the Burlington Zoning Ordinance to 
include a definition of Buildable Area for the purposes of 
calculating allowable density in particularly sensitive parts 
of the City. 

Planning & Zoning  

Use the Official Map2013 Open Space Inventory to 
delineate guide potential purchases of high priority 
significant natural areas and open spaces and trail 
connections. 

Planning & Zoning Parks & Recreation 

Evaluate and consider the adoption of a development 
impact fee dedicated to natural area/open space 
protection. 

Planning & Zoning Parks & Recreation 
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Support conservation organizations, including the 
Winooski Valley Park District in their conservation efforts 
and goals to educate the public about the value of 
wetlands, shorelines, and natural areas 

Planning & Zoning Parks & Recreation 

Work with other local, state, and regional groups on 
watershed policy and planning 

Planning & Zoning 
Public Works 

Public Works 
Planning & Zoning 

Collaborate with neighboring communities regarding 
protection of important natural features and systems. 

Planning & Zoning Parks & Recreation 

Develop City policy to minimize the use of road salt on 
city streets as permitted by safety requirements 

Public Works  

Development of source reduction programs. Public Works  

 
 

Centennial Woods 

Lake Champlain 
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I.  LAND USE PLAN 

 

Vision Statement 
This Plan envisions Burlington as a city where… 
 
... neighborhoods are the heart and soul of the community, and possess a strong 
identity. Neighborhoods are linked to each other via a network of greenspaces, public 
transit, pedestrian, and bicycle routes. Historic patterns of development and 
architecture are respected, while future growth reflects changes in family, work and 
travel patterns by offering a range of housing choices. Everyday services such as 
markets, pharmacies, and childcare are concentrated in higher density mixed-use 
activity centers that serve the immediate needs of the surrounding neighborhood. 
Local streets are reclaimed as public spaces, oriented to pedestrians, with minimal 
through traffic. 
 
... the downtown is a distinctly urban place serving as the historic core of the 
county's educational, economic, cultural, and governmental center. Downtown 
Burlington is a high density, mixed-use growth center that has blended the need for 
concentrated and efficient development with a respect for the city’s architectural 
heritage and natural environment. Vacant and underutilized land and buildings have 
been adaptively reused for housing, shops, and offices. An integrated system of 
regional and local public transit, bicycle routes, and pedestrian paths are increasingly 
competitive with individual automobiles as the preferred mode of travel thus reducing 
the need for single-passenger automobiles. Downtown Burlington is also a 
neighborhood - offering housing for a range of income levels and household types, 
everyday services, and employment opportunities. 
 
... religious, educational and medical institutions have a respected place in the 
community, and play a vital role in the city’s economy and social well-being. 
Development of academic and medical campuses, including additional housing, is 
concentrated on core campuses in order to minimize impacts on adjoining residential 
neighborhoods.  Working cooperatively with the City, neighborhoods, and business 
community, the institutions share their valuable skills, resources, and leaders to help 
address development, transportation, housing, social, and neighborhood issues within 
the community. Historic properties have been adaptively reused and redeveloped to 
ensure they continue to contribute to the community and neighborhood. 
Development of property owned by religious institutions is in some cases being 
redeveloped into higher density mixed-use developments or preserved as open space. 
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... Lake Champlain and the Winooski River, are protected and cherished as 
valuable natural and economic assets of the community. The Downtown Waterfront 
offers a dynamic mix of year-round recreational, cultural, commercial, and residential 
uses, and is physically and architecturally integrated into the downtown and 
surrounding neighborhoods. Commercial development on the waterfront 
compliments and enhances other commercial districts in the City. Public access and 
circulation is provided by an integrated system of regional and local public transit, 
ferries and shuttles, bicycle routes, and pedestrian paths. The shorelines outside of the 
downtown and along the river remain largely undeveloped with a network of 
protected conserved lands including natural areas offering habitat and travel 
corridors for wildlife, trails and bike paths for passive recreation, and agriculture. The 
ecology and natural and cultural history of the shoreline are protected and 
interpreted for the public. 
 
... the city’s unique natural systems and open spaces are identified and protected 
through a combination of public acquisition, stewardship, and creative site planning, 
and function as vital components of the city’s infrastructure and economy. The Lake 
Champlain shoreline, Winooski River corridor and Intervale, Centennial and Englesby 
Brooks, and other significant natural areas have been the focus of these efforts. 
 

 
LAND USE POLICIES 

THE CITY OF BURLINGTON WILL... 

• Protect natural areas from harmful and incompatible 
development, and maintain the integrity of natural systems.  

• Conserve and strengthen residential neighborhoods. 

• Encourage the adaptive reuse and historically sensitive 
redevelopment of underutilized sites and buildings. 

• Encourage mixed-use development patterns, at a variety of 
urban densities, which limit the demand for parking and 
unnecessary automobile trips, and support public 
transportation. 

• Strengthen the City Center District (CCD) with higher density, 
mixed-use development as part of the regional core while 
ensuring that it serves the needs of city residents, particularly 
those in adjacent neighborhoods. 

• Target new and higher density development into the Downtown, 
Downtown Waterfront, Enterprise District, Institutional Core 
Campuses, and the Neighborhood Activity Centers. 

• Encourage development of an active, urban waterfront that 
offers a mix of uses, is open to the public and linked with 
adjacent neighborhoods. 
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• Strengthen the Pine Street corridor for commercial - industrial 
development while minimizing adverse impacts on adjacent 
residential neighborhoods.   

• Encourage light industry, the creative arts and technologies, and 
manufacturing and incubator space for new and emerging 
business in appropriate locations including the Pine Street 
corridor. 

• Support the development of the proposed Intervale Eco-Park to 
provide opportunities for value-added processing of agricultural 
products and develop synergistic relationships between 
agricultural and energy-related businesses. 
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INTRODUCTION 

Future development and investment in the City of Burlington are guided by a diverse set of 
policies and strategies intended to encourage and facilitate development in specific parts of the 
city. The following section outlines the principal land use and development pattern to be 
implemented over the next 10-20 years, and serves as a policy umbrella to the other sections of 
the Plan that follow. It defines where and how future development is to occur. All of the other 
sections offer more detailed information and guidance in specific areas such as transportation or 
urban design that will help to facilitate this pattern. 

This section of the Plan is strategic in its approach, and does not offer information or insight for 
all portions of the city. Instead, it focuses on areas of the city that are targeted for future 
development or redevelopment. These areas are the Downtown Improvement District, the 
Downtown Waterfront, Institutions, Neighborhood Activity Centers, the Enterprise District 
and Brownfields. Additionally, this Plan identifies individual neighborhoods that are in a state of 
change and require strategic planning and investment in order to meet community goals. These 
neighborhoods are Riverside Avenue, Mill-Grove Street, the Old North End Enterprise 
Community, and the South End neighborhood. Where this Plan is silent regarding a specific 
part of the city – primarily low-density residential areas, it is intended that those areas remain 
largely unchanged, and that the current development and use patterns remain as they are in 
order to preserve and maintain a high quality of life. 

 

A Regional Growth Center 

Burlington is at the heart of a larger urbanizing region that is the principle principal economic and 
cultural engine for the northern Champlain Valley, as well as the state of Vermont. While 
Burlington only makes-up a small portion of this area in physical terms (~10 square miles or 
1.66% of Chittenden County’s land area), the surrounding area is often distinguished by its 
proximity to the city. The city itself is the largest, and the most intensely developed community in 
Vermont with a population more than two-times that of its neighbors. Being the most urban 
agglomeration in the state also brings challenges to Burlington that are similar to other larger 
metropolitan areas, i.e.: homelessness and transient populations, concentration of social services, 
etc.   

The historic development pattern of the region is characteristic of New England with higher 
density mixed use compact centers surrounded by working farms and forests, and served by basic 
infrastructure - the definition of what we today call a “growth center.” These features help to 
define Vermont’s unique identity, support our high quality of life, and form the qualities that 
attract new business development and tourism. 

However, the traditional development pattern has become blurred and is threatened by suburban 
development on the fringes of the city including large single-use developments such as shopping 
malls and planned residential subdivisions, strip commercial development along major highway 
corridors, and the continued dominance of the automobile with its associated parking lots, traffic 
congestion and ever-expanding highways. This trend is not only a threat to the region’s 
traditional patterns of development, but also to our future economic growth, natural 
environment, and sense of community.  

Geographically, Burlington is only a small part of the surrounding region, and has no 
extraterritorial authority over land use and development in adjoining communities. Responsibility 
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and ability to reverse this trend of suburbanization lies therefore with each nearby community, 
and our willingness to collaborate together as a region on land use and public investment issues.  

The 2001 2013 Chittenden CountyECOS Regional Plan placed places much of Burlington within a 
“Metropolitan Planning Area” which also includes portions of the cities of Winooski and South 
Burlington. The Regional Plan presents a hierarchy of progressively larger scale and more intense 
mixed-use development pattern. The creation of these “planning areas” follows Vermont’s land 

use planning goals which seeks to define “growth centers
1
”, and provides a very important 

framework to focus a wide range of objectives and policies governing future land development. 
The purpose of the regional growth center is to “contain the county’s largest buildings and 
highest residential densities. Since most of the enterprises and services having a substantial 
regional impact are anticipated to be located in a Metropolitan Planning Area, it should receive 
the highest priority for public sewer and water infrastructure. An emphasis on non-automotive 
modes of transportation should be given priority to allow for easier pedestrian access.”  

The City welcomes the opportunities and responsibilities that are associated with serving as the 
historic core of a regional growth center. The boundaries of this area, however, must reflect 
existing and proposed development within the city, and recognize the fact that portions of this 
area may be either unavailable or undesirable for future development. Expansions and 
adjustments to the regional growth center boundaries in Burlington should be considered in 
order to facilitate and accommodate the proposed concentrations of development. 

For the Regional vision to become reality, all communities must work together towards a more 
sustainable pattern of development. As such, Burlington has long advocated for a stronger voice 
in regional decision-making through population-based representation on regional planning 
organizations. A more traditional pattern, through the use of carefully planned growth centers, is 
necessary to protect and invigorate existing cities and villages, maintain working farm and forest 
lands, and bring back a more sustainable and affordable form of community development.  

Growth centers throughout the region should reflect traditional settlement patterns and be 
served by adequate infrastructure including public transportation. The number and size of growth 
centers must be based on reasonable projections of future growth, and their capacity to 
accommodate high-density development – primarily as infill and adaptive reuse. They must be 
small enough to concentrate development, yet large enough to accommodate the projected 
growth. And finally, growth centers themselves must encourage higher density mixed-use 
development, respect historic and cultural resources, preserve and create pockets of greenspace 
where possible, and promote public transit, walking and biking as the preferred forms of 
transportation.  The Regional Plan should lead this process with a detailed plan for regional 
growth and development that emphasizes compact development and serves to discourage 
sprawl.  

                                                 
1 The concept behind “growth centers” is to concentrate higher density mixed use development into 
traditional’ development centers in an effort to preserve and maintain the surrounding rural landscape. 
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A Vermont City 

By nearly every definition, Burlington is a city. ;Aa city, however, at a smaller Vermont scale. 
Burlington has tall buildings, but most remain under five to eight stories; an important airport and 
public transit system; colleges and a university, theaters and galleries, offices, restaurants, hotels, 
banks and shops - yet still remains at just above only around 40,000 residents. 

Burlington is also, in many ways, a traditional Vermont village in both form and function. The city 
is compact and serves as a central place of commerce, housing, education, industry, and 
government. People know local shop owners, and often encounter family, and friends throughout 
their daily travels. This description as both city and village is the essence of what makes 
Burlington such an attractive place to live, work and visit. Burlington exemplifies the metaphor of 

the “urban village
2
” - “a shorthand way of describing the feel we want from our cities.” It is not so 

much more than a location, but a the personality feeling of a place - its personality. Urban villages 
aren’t built - they evolve over time.  

Burlington’s character and sense of place is widely celebrated – both locally and nationally. The 
city’s character has evolved over time by respecting historical development patterns and 
architecture; cultivating “community” in our neighborhoods; protecting valuable natural, historic, 
and recreational resources; developing lively cultural events, resources and activities; and putting 
the needs of City residents above the desires of visitors.  

However, as Burlington has continued to evolve, this Vermont City must meet the challenges of 
accommodating future populations without destroying its character. Nurturing Burlington’s 
human scale, social character, and sense of place while encouraging future growth and 
development is the primary objective of the City through the implementation of this Plan. 

                                                 
2 Sucher, David, City Comforts: How to Build an Urban Village. City Comforts Press. Seattle 1995, 
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Room to Grow 

Burlington has relatively little undeveloped land remaining on which to grow. The entire city 
consists of only 6,457 acres of land (5,601 acres when excluding right-of-ways). Yet, Burlington 
will continue to grow, both as a community, and as an important part of the economic, social, and 
cultural core of the region. This Plan anticipates continued and sustainable growth in housing, 
services, employment, and population, while protecting the city's natural systems, maintaining its 
moderate scale and high quality urban design, supporting its neighborhoods, and celebrating its 
heritage. 

The basic land uses in Burlington include residences, commerce, industry, public/semipublic 
facilities, parks and recreation, and undeveloped land. Residential and tax-exempt lands are the 
largest categories of use. 

 

 

 

 

 

 

 

 

 

 

Over one-third of the city (21,676 acres) is considered undeveloped land by the City Assessor’s 
Office. Undeveloped does not necessarily mean un-used however. While these properties may not 
contain a structure, they may be put to a commercial or industrial use for storage, serve as a golf 
course or playground, be actively farmed, or used for parking. In many cases, this land is both 
undesirable and unsuited for development due to seasonal flooding, steep slopes and sensitive 
natural or cultural features. A vast majority of the undeveloped land in Burlington is exempt from 
property taxes, which means it is owned by a religious or educational institution, the city or the 
state, or a non-profit organization.  

Vacant land is only a portion of the future development potential however. Many properties 

remain significantly “underdeveloped”
3
. Many developed parcels and surface parking lots could 

be more intensely re-developed with multi-use structures
4
, taller buildings, and smaller setbacks. 

In 2002 the Planning Department completed a buildout analysis of the downtown area and found 
that there remained the potential for an additional 3.5 million square feet (residential and non-
residential combined) of development within in the designated downtown development district.  
The exact potential for development on any one site can only be determined by detailed analysis 

                                                 
3 “Underdeveloped” refers to those parcels that are developed at less than 50 percent of the average of the 
existing or allowable density in the zoning district. 
4 “Multi-Use Structures” refers to buildings, for example, with: parking below grade, street level retail, and 
office and/or residential uses above the street. 

Burlington Land Use (Percentage of Acreage)

Ag & Forest
8%

Commercial
8%

Mixed-Use
1%

Residential
34%

Tax-Exempt
45%

Utility
1%

Industrial
3%
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of each parcel. Inefficiently developed properties represent some of the best opportunities for 
future growth. The City will need to undertake further analysis to better understand the physical 
capacity of specific parts of the city to accommodate additional development. 

Complete build-out of the City is not likely to happen however. Many parcels are substantially 
developed - some with historic buildings - or include areas that are inappropriate for intense 
development. Often land characterized as vacant cannot, and should not, be developed because it 
is either wetland or other natural area, has steep or unstable slopes, or is a small, oddly shaped 
lot. However, Burlington can easily accommodate additional growth and sustain itself as an 
important component of the regional hub without threatening the City’s unique qualities and 
defining characteristics.  

The challenge presented by the Legacy Project Action Plan will be  is to define the amount of 
future growth that is possible and desirable, and develop effective strategies to encourage future 
growth while retaining the scale and character of the city. These strategies must address two 
distinct issues that currently faced by the City: first, how can we ensure a more efficient use of 
properties that are currently developed to some extent (such as through adaptive reuse of vacant 
upper floors, or additions); second, is to ensure the most efficient use of properties that are 
currently undeveloped or undergoing significant redevelopment. It will be a priority of the City 
over the next 2 years to investigate and evaluate the capacity of the City to grow significantly 
without having a detrimental effect on our high quality of life. 

 

Open Space Protection 

The natural environment is a chief ingredient in defining Burlington’s character - making it one of 
the most attractive and inviting small cities in the country. Burlington’s citizens, non-profits, and 
city government have a proud tradition of protecting the city’s sense of place, natural 
environment, open spaces, and recreational opportunities. Recent studies throughout the country 
have debunked the myth that conservation and development are inherently at odds. The fact is 
that open space conservation is good for everyone - residents, property owners, visitors, and 
businesses alike – and the bottom line. This is a fact that Burlington clearly recognizes, and from 
which it has long benefited.  

It was for these reasons that in 1997 the Burlington City Council passed a resolution calling for the 
creation of “a plan to protect important natural areas and open spaces.” The result was the 
completion of the Burlington Open Space Protection Plan in October 2000, and is hereby 
incorporated into this plan by reference. This The plan presents a far-reaching strategy that will 
enable the City to pursue and implement its long-held goals for open space protection, . The plan 
provides providing an over-arching vision for the future of Burlington’s landscape where natural 
areas, parklands, and greenbelts are physically integrated into the urban fabric to complement 
development with conservation - where natural and recreational systems play an essential role in 
enhancing environmental quality, economic prosperity, and quality of life. A 2013 update, rather 
than a wholesale replacement of the 2000 plan, adapted the original vision and goals to reflect 
progress made on past goals and changes in the public perception of needs for open space.  The 
foundation of the update was an extensive public outreach process to understand what is 
currently on the minds of residents regarding open space quality, availability and access.  The 
open space inventory was also updated to reflect the current status and use of open space in the 
city.  Combining the public input gathered with the updated inventory in a matrix will be used to 
inform open space acquisitions in the coming years.  Finally, policy goals were articulated to guide 
future decisions relating to open space.  
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Both the 2000 Open Space Protection Plan and its 2013 update are hereby incorporated in 
to this plan by reference. 

Burlington’s “vision” embraces two forms of open space that encompass the character of an 
urban place within a distinctively natural landscape – Significant Natural Areas and Urban 
Greenspaces.  

• Significant Natural Areas include a unique collection of features and resources that hold 
regional significance as natural systems and open land, serve to define the character of 
Burlington, and are at the foundation of the 
natural systems that support the city. 

• Urban Greenspaces are especially important to 
Burlington for softening densely developed 
neighborhoods providing small areas of refuge 
from the urban hardscape, and creating an 
aesthetic within the city that helps define our 
high quality of life. While not within the original 
mandate of the Open Space Plan, it attempted to 
offer a framework for establishing the 
significance of these “Urban Open Spaces” within 
the city. Further evaluation and study in this area 
is necessary and will be undertaken by the City. 

Open space protection in Burlington embraces the reality 
that not all lands can, or even should, be protected from development. As a regional growth 
center, Burlington must find a balance between conservation and continued development that 
addresses the needs of the City’s diverse population - present and future. By encouraging and 
accommodating more development, and at higher densities than in surrounding communities, 
Burlington can also play a very important role in protecting open space and working lands 
throughout the region. The important thing is to make smart choices based on understanding the 
resources important to the community’s future, and how they work together as part of a more 
complex system. 

 

Growth Areas 

The City of Burlington expects, and welcomes, continued growth and development over the next 
ten years – primarily in the form of infill, adaptive re-use and redevelopment. In an effort to 
facilitate future growth, and to continue to encourage urban densities and use patterns, the City 

 Significant Natural Areas: 
• Lake Champlain Shoreline 
• Winooski River /Intervale 
• Englesby Brook/Ravine 
• Centennial Brook/Woods 
• Natural Heritage  
•  Surface Waters  

 
Urban Greenspaces: 
• Neighborhood Greenspaces 
• Urban Waterfront 
•  Treebelts 
•  Recreational Linkages & Trails 

Lone Rock Point 
 

Northshore Wetland  
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will seek to concentrate future higher-density development activity primarily into the following 
areas: 

DOWNTOWN & URBAN WATERFRONT 

planBTV – Downtown & Waterfront Master Plan 
In the Fall 2010, the City of Burlington was awarded a 
Sustainable Communities Challenge Grant by the US 
Dept. of Housing and Urban Development (HUD) 
which provided a unique opportunity to advance 
Burlington’s place as one of America’s most livable and 
sustainable communities. Burlington’s project – known 
as “planBTV” and incorporated by reference herein – 
was the result of a 2+-yr planning process for the 
development of a comprehensive guide for downtown and waterfront development that will 
foster sustainable economic growth over the next 10-20 years. 
 
The development of a land use and development plan focused on Burlington’s Downtown and 
Waterfront has been a long-standing action item in the Municipal Development Plan since at least 
1996. While many other planning efforts involving the downtown or waterfront have taken place 
over the years, none were comprehensive in scope where land use, transportation, land 
development, urban design, and public infrastructure were all woven together. Additionally, past 
examples of comprehensive plans prepared by the City had been done at a city-wide level with 
broad-brush and high level recommendations. The planBTV study area encompasses the 
Downtown Improvement District in its entirety, as well as the waterfront and harbor, but does not 
include the Urban Reserve.  
 
planBTV: Downtown and Waterfront Master Plan refines broad city-wide goals for sustainable 
development into a focused, actionable, area-specific strategy to ensure the vitality of the central 
core of our community and enable us to achieve our community vision. While the over-riding 
focus of the effort has been centered on improving economic vitality, the plan addresses a wide 
range of inter-related topics including housing, transportation, climate change, urban agriculture, 
waterfront and harbor development, parking, land use and urban design. Overall, the final 
outcome can be summarized around four fundamental themes in order to create a more livable 
community – Vibrant Economy, Great Urban Design, Housing Choice, and Transportation 
Choice. None can be considered in isolation, and all have a direct influence on the success of 
each and every other theme.  
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DOWNTOWN IMPROVEMENT DISTRICT 

Burlington's downtown, which is largely encompassed within the newly created Downtown 

Improvement District
5
, serves as an important part of the region’s cultural and commercial core. It 

is home to several of Vermont’s largest financial institutions; offices for city, state and federal 
government; entertainment and cultural centers such as the historic Flynn Theater and Memorial 
Auditorium; and destination retail including the Church Street Marketplace and the Burlington 
Town Center (formerly Burlington Square Mall). 

However, downtown Burlington must also serve as a residential area. The City is working hard to 
encourage additional housing downtown in order to bring people closer to their places of work. 
Adding housing makes more efficient use of space and public facilities, lessens the need for 
automobiles and parking, and adds vitality and an improved level of security in the evening. 
Downtown housing must accommodate (in both affordability and type) all income groups in 
order to ensure a diversity of residents. It cannot, and must not, become an enclave for either the 
rich or poor. Growth of housing in the downtown area should keep pace with growth in 
commercial development. The City encourages housing downtown by offering density bonuses 
for development that includes public benefits such as public parking and affordable housing.  City 
ordinances ease parking requirements for mixed-use development that includes housing.  

The City will continue to attract and 
support a range of retail and office 
development in the downtown - diverse in 
both type and scale. Our priority is to serve 
the needs and interests of Burlington 
residents, and we must take care not to 
make the downtown an exclusive 
attraction for tourists and visitors. 
Community-oriented shopping and 
services (i.e. general merchandise, grocery, 
pharmacy, hardware, post office, daycare, 
etc.) must be available to meet the needs 
of the people who work and live in this 
urban neighborhood. The completion of 
the City Market by the Onion River Co-Op. is an excellent example of this type of neighborhood-
oriented development. Burlington’s downtown also 
includes a tremendously successful arts and 
entertainment district which includes regional 
venues such as the Flynn Center for the Performing 
Arts and Burlington’s Memorial Auditorium, festivals, 
and a growing array of small galleries and night 
spots. Opportunities for growth and expansion of 
this sector are seen as an important downtown 

                                                 
5 The Downtown Improvement District was originally created in 1999, and later expanded in 2004. It was 
created as a special assessment district in part to levy a property-tax surcharge to pay for 2-hours of free 
parking throughout the downtown area. It is intended to define the portion of the downtown area where 
much of the City’s future development and public investment is desired and will be concentrated, and is a 
designated “Downtown Development District” under the VT Downtown Program. 
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development strategy that should benefit all residents.  

Finally, parking continues to challenge the vision for additional development downtown, and the 
City will continue to encourage creative solutions. Examples include placing parking within 
structures that include street-front retail or office space, or underground whenever the 
topography of the site makes it advantageous. Improvements to the city’s and region’s 
transportation systems hold the most promise by significantly lessening the need to brings cars 
into the city center. Public transit, such as the College Street and PARC shuttles, commuter rail, 
and car/vanpools must be expanded and improved. 

The Downtown must remain an active and attractive place to visit, live, shop and work. Key 
elements for future downtown development include: 

• Buildings that provide a mix of uses including housing on upper floors and higher 
activity uses on the ground floor which liven the street; 

• Target areas for future public parking developed in collaboration with private 
development; 

• Creation of an expanded Business Improvement District (BID) that could provide 
services above and beyond what the City provides, just like the Church Street 
Marketplace does today. This expanded BID could also serve as the transportation 
management association for downtown coordinating and collaborate collaborating 
on transportation demand management programs and initiatives; 

• Housing opportunities of mixed types and for mixed incomes; 

• Adaptive reuse of historic buildings and redevelopment of underutilized sites; 

• Development at urban densities that minimize air and water pollution, preserve open 
space, and enhance social interactions and a sense of community;  

• Development patterns and densities that favor public transportation and an excellent 
transportation system that serves residents, businesses and cultural facilities by 
frequent, accessible and comfortable service; 

• Pedestrian and bicycle routes throughout the area and into adjoining neighborhoods 
including well-marked and convenient pedestrian crossings and wide sidewalks; and, 

• Amenities including pocket parks, street trees, flower boxes, street furniture, public 
art, bike parking, bus shelters, etc.  

The City’s “Downtown Development District” designation will make various incentives such as 
state tax credits and loans available to facilitate continued redevelopment and reinvestment in the 
heart of the city. To gain a better understanding of the opportunities and obstacles for future 
development, the City has created a detailed area plan specific to the Downtown and Waterfront 
– planBTV. planBTV identifies and specifies the infrastructure needs, density potential, and 
development logistics and defines design standards. planBTV should  serve as the primary tool for 
guiding private and public investment necessary to ensure the vitality of the city’s core. 

 
- City Center District 

The City Center District (CCD) is the heart of the city’s downtown and its principal growth center. 
As in all of Burlington’s downtown, this central core area, must encourage a mixture of uses, 
especially housing and cultural facilities, not simply businesses.  
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Several areas within the CCD remain underdeveloped with room for an additional 1-2 million 
square feet of development. Much of this land could be used more efficiently by using setbacks 
that bring buildings closer to the sidewalk edge, building to existing height limits, and including 
mixed uses where housing and commerce occupy the same structure. General government 
services of the city, state and federal government should be concentrated in the downtown where 
they remain accessible without the need for an automobile.  

Pedestrian and bicycle circulation should be improved through a network of connecting mid-
block pathways extending north/south and east/west throughout the downtown. The initial 
objective is to provide connections between the Church Street Marketplace and the Downtown 
Waterfront. One example includes the expansion of a system of paths developed between the 
Chittenden Bank, Hilton Hotel, and Macy. Another opportunity might include an east/west 
pathway that could extend Lawson Lane down to the waterfront and up to Center Street. The back 
rooms of buildings that open on these pathways could then be used as active commercial spaces. 
Other connections should include the Hill Institutions and the residential neighborhoods north 
and south of the City Center District (CCD). 

 

- Church Street Marketplace 

The cornerstone of Burlington's retail area is the 
Church Street Marketplace, attracting 
approximately 3 million visitors and shoppers 
annually. The Urban Land Institute notes that the 
Church Street Marketplace "has kept downtown 
Burlington the retail center of the region.” This 
four-block long, pedestrian mall is managed by 
the City through a nine-member volunteer 
commission. The Marketplace Commission oversees the maintenance, operation and promotion 
of the Marketplace. The Commission's nearly $600,000 budget supports promotional (festivals, 
events, advertising) and maintenance activities.   

The Church Street Marketplace, one of the most successful pedestrian malls in the United States, 
is abutted by classic buildings, most of which have been handsomely restored in the last decade. 
Ground floor retail space is complemented by upper story residential and commercial office 
space. National tenants such as Banana Republic, City Sports, and The Body Shop blend with 
distinctive local retailers. The Marketplace is 
extensively programmed and managed to 
be a lively place throughout the year with 
outdoor restaurant seating, street vendors 
and entertainers, and regularly scheduled 
public events.  

The retail vacancy rate is currently 3.6%. 
According to a recent survey conducted by 
the City’s Church Street Marketplace Office, 
there are 17,000 square feet of vacant space 
on the second and third floors of properties 
fronting on the Marketplace. CEDO and 
Marketplace are working with property 
owners to convert vacant second and third 
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floors into housing. Residential conversions are either underway or planned in five buildings 
representing 22,000 square feet of renovated space. Efforts to revitalize vacant upper floors is a 
high priority as the City seeks to make the most effective and efficient use of existing buildings, 
and add to the availability of housing in the downtown area. The Church Street Marketplace is 
now listed on the National Register of Historic Places, which provides additional financial 
incentives to facilitate redevelopment and preservation of income-producing historic buildings. 

 
- Urban Renewal District 

Innovative development should also be 
encouraged in the former Urban Renewal District - 
the northwest quadrant of the CCD. An anchor 
department store, Macy, and a municipal parking 
garage for the Burlington Town Center have been 
added to this site, as well as the Marriott Hotel and 
Westlake condominiums. A new hotel and is 
currently under construction to complete the 
development of the Urban Renewal Area.  

This area should be the site of intensive mixed-use 
development including housing, hotels, a small- to 
medium-sized meeting/convention center, and 
public exhibition space. The objective is to create a 
public attraction that helps to link the Church 
Street Marketplace and the Downtown Waterfront, and to make the most efficient use of the 
downtown’s largest undeveloped site. In doing so, mid-block pathways and public greenspace 
must be included to facilitate pedestrian and bicycle circulation north-south and east-west. Over 
the very long-term, the City may consider the feasibility of re-introducing one or more through 
streets within portions of the urban renewal area in order to ease the flow of traffic through 
downtown by improving north-south circulation. 

 
THE DOWNTOWN WATERFRONT URBAN RENEWAL DISTRICT 

Since the early 1800’s, Burlington’s harbor and downtown 
waterfront have been an important commercial area, scenic 
and recreational attraction, and community resource. The 
Lake Champlain waterfront is the city’s premier gateway, 
and an asset that cannot be duplicated or replaced. 

The City’s priorities for the Downtown Waterfront – whose 
extent is defined as the area between the Urban Reserve to 
the north and the Barge Canal to the south - begin with 
economic vitality and public access. The vision for the 
downtown waterfront includes the development of a mixed-
use neighborhood. However, an effort will be made to 
ensure the waterfront remains an economically inclusive 
zone where residents, businesses and patrons of all incomes 
and types feel welcome. Pressure to develop the waterfront 
for exclusively high-income private development will 
continue to be discouraged. Housing for persons of all 
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income levels must be available, in addition to a variety of shops, offices, and public amenities.   

The waterfront is a public resource, and the public’s use and 
enjoyment of this resource is the City’s highest concern. 
Much of the downtown waterfront is filled land, and 
governed by the state’s Public Trust doctrine thus restricting 
many private uses. Direct access by the public to the water is 
encouraged to the greatest extent possible. Circulation 
patterns in this area must emphasize access for pedestrians, 
bikes and public transit, and include strong linkages into 
adjacent neighborhoods. The continued use of precious 
waterfront land for surface parking is strongly discouraged.  

In 1998, the City revised its Waterfront Revitalization Plan for 
the Waterfront Urban Renewal District. This Plan is was a revision of an Urban Renewal Plan 
prepared by the City in 1990. The 1998 Plan includes included 22 projects that are in varying 
stages of development. New projects include the expansion of the Lake Champlain Basin Science 
Center, redevelopment of the Moran Generating Station, improved pedestrian and public transit 
connections with downtown, and access to adjoining neighborhoods to name only a few. This 
plan for the future of Burlington’s urban waterfront is incorporated into this municipal 
development plan by reference. The City’s priorities for the Downtown Waterfront have most 
recently been articulated in planBTV-Downtown & Waterfront Plan adopted in 2013. planBTV 
includes many of the projects identified in the 1998 Waterfront Revitalization Plan.   

 
- Burlington Harbor 

The Burlington Harbor Commission and the 
Dept. of Parks and Recreation have completed 
the Burlington Harbor Management Plan in 
October 2000, which outlines the future use 
and management of Burlington’s 3,000-acre 
harbor. This plan seeks to protect this 
important resource while balancing a mix of 
uses that enhance access and enjoyment by 
the public. The plan subdivides Burlington’s 
Harbor into two distinct pieces: the “Inner 
Harbor” that is enclosed and protected by the 
Breakwater, and the “Outer Harbor” which lies 
outside the Breakwater to the north and south.  

The emphasis of the plan is on water use, and it designates portions of the harbor for various 
types and intensities of uses. The major thrusts of this plan within the Inner Harbor are to 
establish fixed moorings, move seasonal boating facilities from the Boathouse to Perkins Pier, 
make the Boathouse a “Gateway” for transient boaters, expand marina services at the Lake 
Champlain Transportation Co., and dedicate the northern portion of the inner harbor (between to 
the Coast Guard Station and the former Moran Station) to community water uses.  

Community Boathouse 
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A critical next step in this process will be the completion of planBTV to inform future planning 
decisions at the policy level. A more in depth study that offers greater detail as to the nature, 
extent and scale of future upland development is still needed to serve the water-based activities 
proposed – particularly in the inner harbor.  

 

 
- Urban Reserve 

The 40-acre "Urban Reserve" north of the Moran Plant remains 
largely vacant, and has limited infrastructure making new 
development costly. In proposing the original purchase of the Urban 
Reserve, the 1990 Urban Renewal Plan for the Waterfront 
Revitalization District stated very clearly that one of the principal 
motivations for creating this “Urban Reserve” was: “to reserve the 
right for future generations to determine what level of development 
should occur at this site.” The citizens of Burlington maintain a strong 
interest and concern for the future of their waterfront in general, and 
the Urban Reserve in particular. 

In October 1997, the City Council adopted an Urban Reserve Interim Use and Stewardship Plan, 
which recommended that the City maintain the property as passively-used and publicly-accessible 
open space allowing the continued re-naturalization of the property and reseeding, with 
opportunities for public education, enjoyment and informal passive recreation. Additionally, the 
plan committed to the continued investigation and limited remediation of this brownfield site, 
and to maintaining remnants of the property’s railroad and industrial heritage. The final use of 
this property remains a large and important issue for the city. A long-term plan for the property is 
a priority of the City should be completed by 2012 - not more than 15 years from the adoption of 
the Interim Plan. 

 
INSTITUTIONS 

Burlington's institutions of higher education and health care play an important role in the city’s 
economy and overall vitality. Not only do they provide nearly 30 percent of all jobs in the city, 
they serve statewide educational and health care needs, attract new and expanded business to 
the region, and broaden cultural opportunities 
within the city. In order to compete in their 
respective missions, they must continue to 
change and grow over time. The Institutions 
do, however, pose impacts on adjoining 
residential neighborhoods. Issues such as noise, 
parking, traffic, housing costs and 
neighborhood character continue to be of 
great concern. 

A more urban configuration of each core 
campus, fixed growth boundaries, more 
efficient use of existing facilities, and 
cooperative relationships such as CATMA 
(Campus Area Transportation Management 
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Association) and partnerships such as UVM’s Winooski Falls apartments, will help the Institutions 
develop without further intrusion into the neighborhoods. In recent years, the City, the institutions 
and the neighborhoods have worked jointly on the creation of Institutional Core Overlay (ICO) 
Zones that would concentrate development within their respective core campuses. To-date core 
campuses have been adopted for Champlain College, UVM and Fletcher Allen. A separate ICO for 
UVM’s Redstone Campus has been contemplated to concentrate future housing. 

As the Institutions focus future growth within these core campuses, a fresh look should be taken 
at the current Institutional University Campus (UC(I) zoning district boundaries, and allowed 
densities outside of the core campuses, to ensure both continue to reinforce safe and healthy 
neighborhoods with vital and growing institutions. 

- University of Vermont 

The UVM Board of Trustees are considering a new Campus Master 
Plan for the University’s holdings statewide. As would be expected, it 
focuses primarily on the Main and Redstone campuses found in 
Burlington and portions of adjacent South Burlington. This plan 
outlines a number of strategies to concentrate university functions 
within existing boundaries, improve circulation within and through 
the various campuses (Academic, Athletic, and Redstone), and make 
more efficient use of existing sites for future development. 
Additionally, UVM has entered into a several partnerships with a 
private developer to provide housing for students as part of the 
downtown Winooski revitalization project. This is a good model that 
should be considered for use in Burlington’s City Center as well. 
Finally, there may be opportunities to create and locate research and 
development space in the city’s enterprise district as a means of 
supporting new business development and technology transfer. All of these go a long way 
towards balancing the future development needs of the University with a respect for the 
surrounding residential neighborhoods. 

Perhaps the biggest issue facing the University-City 
relationship continues to be that of student housing. 
Students have a tremendous impact on the availability and 
affordability of housing in the city as well as the quality of 
life in the residential neighborhoods surrounding the 
campus. While not all students who live in rental housing 
attend the University, it has a dominating influence given its 
size and the composition of its undergraduate population. 

The University and the City have struggled over this issue for 
decades with little result. As part of a City-University 
agreement, UVM is working to provide additional on-

campus housing at University Heights. This is an important and welcomed step, but more will 
need to be done in coming years to absorb a higher percentage of students who live on-campus. 
The University currently houses approximately 6047% of its undergrad degree students on-
campus. It is the City’s objective that UVM will gradually increase this percentage to no less than 
50-52% over the next 3-5 years. Other opportunities for additional on-campus housing include 
the recently acquired Trinity campus and Redstone campus. 

Ira Allen Chapel 

Waterman Building 
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The University and the City must also continue to address quality-of-life issues faced by the 
residential neighborhoods surrounding the campus. Problems over noise, traffic, parking, and 
vandalism threaten the stability and tranquility of these residential areas. The University has also 
agreed to take action against any off-campus student misconduct. 

- Champlain College 

Champlain College is a small private college located between the University of Vermont and the 
downtown. Champlain was established in 1878 as a business college, and operated as a two-year 
college until 1991 when its first bachelor’s degree was offered. A graduate program was added in 
2002. Today, Champlain occupies 40 buildings on over 22 acres, and serves approximately 
1,8002,000 students. Back in 2007, Champlain College developed is currently in the process of 
developing a new campus master plan that. This planning effort will need to addresss how and 
where Champlain College will grow in the future if it is to meet it’s goal of increasing it’s student 
base without further intrusion into the surrounding residential neighborhood. Opportunities for 
consideration may include apartment-style housing in the City Center. 

- Fletcher Allen Health Care 

Fletcher Allen has made an important strategic decision to make a significant investment in 
expanding and revitalizing its MCHV-Campus in Burlington. This $70 million, 607,000 square-foot 
development project created a new outpatient treatment facility on the MCHV Campus, a new 
Education Center that physically integrates the hospital complex with the adjacent Medical School 
at the University, and more than 1,200 underground parking spaces. This development has been 
largely welcomed by the City and nearby residents. However, concerns over traffic into and 
through the facility, the loss of greenspace, and threats to historic resources and water quality in 
Centennial Brook remain. As their attention turns to future needs and facilities, including those of 
the in-patient portion of the hospital, Fletcher Allen will need to continue its efforts to minimize 
the impacts of parking and traffic, preserve the remaining historic buildings and valued open 
spaces, and reduce stormwater runoff to allay these concerns. 
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Neighborhood Activity Centers 

Main St.

Pearl St.

NEIGHBORHOOD ACTIVITY CENTERS 

The 1991 Burlington Municipal Development Plan introduced the concept of the “Neighborhood 
Activity Center” (NAC) to encourage small-scale commercial and mixed-use development in 

convenient neighborhood locations. The NAC applies the growth center concept
6
 at a 

neighborhood scale. 

The intent of the NAC is to take underutilized 
commercial areas within a residential area, and 
transform them into higher-density, compact 
mixed-use settlements. These areas will typically 
include childcare centers, local banks, grocery 
stores, offices, branch libraries, pharmacies, small 
businesses, churches, and housing. NAC’s are close 
to where people live and oriented to serving the 
neighborhood, thus lessening the need to drive for 
local errands and convenience shopping. They may 
also be attractive locations for community 
technology centers that provide support and 
resources to small businesses, and serve as remote 
offices for larger businesses offering employment 
for nearby residents. 

In 1994, the City completed a conceptual plan for 
two Neighborhood Activity Centers – one located 
on North Avenue at the Ethan Allen Shopping Center, and the other on North Winooski Avenue 
and Archibald Street. The Ethan Allen Shopping Center has seen a significant increase in the 
number of housing units, with the recent development of both senior and rental units. A third site 
on Shelburne Street at the Sears Plaza was only preliminarily considered at that time. Significant 
redevelopment is either completed or planned for all three of these locations. Unfortunately 
however, only North Winooski Avenue includes additional housing and multi-story development. 

Today, the City takes a broader view of NAC’s, and recognizes their potential application across a 
wider variety of sites around the city. If they are to be successful, they must be within walking 
distance of nearby residents, and therefore more than just two or three locations throughout the 
city are necessary. They also need to be designed and scaled to serve the surrounding 
neighborhood; therefore, a “one size fits all” approach to density or uses may not be appropriate. 
Finally, they should be linked to the center city via active public transit corridors. Additional 
locations for the development of Neighborhood Activity Centers include North Street’s 
Commercial District, the intersections of Shelburne Street and Flynn Avenue, North Avenue and 
Plattsburg Avenue, Colchester Avenue and Mill Street, and the former Trinity College campus and 
St. Josephs Orphanage. Each site will be evaluated for its ability to serve such a function, and 
appropriate zoning changes will be developed on a case-by-case basis. 

The City will draw infill development into these areas through revised zoning that promotes 
neighborhood-scale mixed uses, increased density, smaller setbacks, additional parking waivers, 
and height bonuses for shared and below-ground parking. Convenient access to transit, and 
bicycle and pedestrian routes, must also be provided. Finally, it is of critical importance that these 

                                                 
6 Growth Centers are areas of higher density, typically mixed-use, development surrounded by working farm 
and forestland or lower density development. 
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North Street Commercial District 
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areas maintain clear and distinct boundaries from the surrounding neighborhood to prevent the 
spread of the higher densities to the rest of the neighborhoods. Options for consideration will 
include the creation of a new “urban village” zoning district or the allowance of planned unit 
developments (PUD’s) in these areas of the city form-based regulations for these areas. 

 
- North Street Commercial District 
In 1998, the City completed a revitalization plan for North Street’s commercial district. The North 
Street Plan was adopted by the City Council with a specific recommendation that the City’s 
Municipal Development Plan incorporate its principle recommendations. This Plan for the 
revitalization of the North Street Commercial District is thus incorporated by reference. 

Historically, the western portion of North Street (west of No. Winooski Ave.) has served as “Main 
Street” for Burlington’s Old North End (ONE) neighborhood. The intent of the Plan is to create a 
more livable and pedestrian-friendly environment, and restore community pride and vitality in the 
commercial district. In doing so, the same concept of higher-density, neighborhood-oriented uses 
envisioned for NAC’s were applied as a strategy for future development and revitalization of this 
struggling commercial district. 

The intent behind the creation of the Plan is 
was to create support a mixed-use area that 
supports locally- owned destination businesses 
and encourages small, neighborhood-oriented 
businesses. The traditionally working class and 
ethnically diverse character of the 
neighborhood will be maintained and 
supported, and the history of North Street and 
the Old North End Neighborhood should be 
celebrated and communicated. The City was 
successful in listing the North Street 
Commercial District to the National Register of 
Historic Places, and will continue to seek 
Downtown District designation from the VT 
Downtown Program so that this area can 
benefit from the full range of incentives for 
redevelopment available at the state and 
federal level. 

The principle principal recommendations of the Plan focus on the safe use and enjoyment of the 
streetscape for pedestrians. A; a range of streetscape improvements including narrowing the 
street, widening the sidewalk, raised and painted crosswalks, and creating bump-outs at 
intersections and crosswalks. Other improvements include adding street trees and landscaping, 
the undergrounding of all overhead utilities, and a reconfiguration of the street lighting. While the 
streetscape and street reconfiguration portions of this Plan where completed in 2005, the City 
must still work hard with local businesses and residents to ensure the vision for this 
neighborhood center is fully realized. 
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Enterprise Zoning District 
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THE ENTERPRISE DISTRICT  

Historically, Burlington's major industrial corridor, the 
Enterprise District along and west of Pine Street, has 
seen new and expanded industrial uses, and the 
adaptive reuse of old warehouses and factories. The 
Enterprise District adjacent to the Pine Street corridor is 
one of the only places in the city where many 
commercial-industrial uses are permitted. Traditionally, 
these businesses have provided many well-paying jobs 
to both white and blue-collar workers, added 
significantly to the regional economy and city tax-base, 
and helped to underwrite the cost of city services and 
utilities.   

However, this area is also adjacent to several residential 
neighborhoods, and there is growing pressure to allow 
new uses such as retail and housing that may not be 
complementary to the area's commercial-industrial 
character and function. Nearby residents are particularly 
concerned about the impact of through-traffic, 
particularly trucks, on neighborhood streets; noise from 
nearby industrial uses; safety of pedestrians and 
children; and access to local parks and the lake. The City is working to protect these residential 
areas from the impacts of nearby industrial uses, and will promote future uses that are less 
transportation and trucking oriented. Traffic calming techniques and designated truck routes have 
been employed to discourage through-traffic and trucks in residential areas. The long anticipated 
completion of the Champlain Parkway should also help to address many of the traffic concerns.  

However, Tensions over the future direction of this portion of the city remain. Is it to continue as a 
predominantly commercial-industrial district that supports value-added enterprise, or is it to 
convert to a more mixed-use commercial district that supports additional housing? While 
significant change has occurred in the City’s manufacturing base over the years, many 
opportunities remain for the future. The City must maintain some place where commercial and 
industrial uses can remain and flourish if the City’s objectives as a sustainable community are to 
be realized. The location, extent and character of this (or these) area(s) must be evaluated within 
the context of overall citywide objectives for land use and community development. 

Planning is underway for the redevelopment of a significant portion of this area surrounding the 
General Dynamics’ site into largely commercial offices. The future of the railyard immediately to 
the north could well be a deciding factor as well. If the railyard operations are moved out of the 
city, opportunities to expand rail use and relieve future truck traffic will be lost. The City must first 
consider the long-term impact on its future commercial-industrial base before turning its back on 
this important piece of transportation infrastructure. If additional jobs are to be brought into the 
area, then there must be recognition of the housing demand that this will create and the impact 
on an already severe housing shortage. Finally, redevelopment of the railyards should keep in 
mind the recommendations of the Burlington Harbor Management Plan that designates this area 
for seasonal marina services. 

Working with businesses and residents, the City must identify areas within the district that remain 
viable for continued commercial-industrial use, and assess the fiscal impact to the tax-base and 
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ratepayers of any proposed conversion away from commercial-industrial uses. If the City chooses 
to maintain the commercial-industrial nature of the district, it must then aggressively protect this 
area from intrusion by incompatible uses, and work to minimize any impacts on adjacent 
residential areas. Examples should include greater use of rail to minimize truck traffic, and 
permanent buffers (either vegetative or lower intensity uses) from residential areas. Over the next 
several few years the City will develop a detailed sector plan (planBTV-South End) that outlines 
future usedevelopment, infrastructure, greenspace, and circulation needs of this portion of the 
city. 

 

BROWNFIELDS7 

The Burlington Brownfields Pilot Initiative is an US Environmental Protection Agency (EPA) 
program that facilitates redevelopment of properties with real or perceived contamination issues 
through the assessment of environmental risk, remediation planning, and relief from liability. The 
City has made the cleanup and redevelopment of Brownfields a high priority to improve the 
environment, increase the tax base, create and retain jobs, and curb sprawl. 

The Community & Economic Development Office (CEDO) works with non-profit partners, other 
City Departments, commercial brokers, developers, and Vermont Dept. of Environmental 
Conservation to expedite complex transactions.  For the second time in three years, the City's 
Brownfields Pilot was selected by the Environmental Protection Agency as a national "Showcase 
Community Finalist."  

Completed Projects include Architectural Salvage Warehouse, Mill View Apartments, 
Multigenerational Center, the temporary VT Transit Passenger Terminal, Thelma Maple Housing 
Coop, and Metalworks.  

Recent projects include: 

 Vermont Transit Bus Barns: Bus and trolley maintenance and repair facility into 25 units 
of affordable housing and 20,000 square feet of new commercial space.  

 Urban Reserve: Assessment and cleanup of former bulk oil storage facility.   

 Moran Plant: Abandoned coal-fired power plant. 

 Pine Street: Potential 100,000 square foot new commercial/retail development. 

 Vermont Railway Rail Yard: Potential move of railway being studied: possible 13 acres 
freed up for mixed-use development  

 General Dynamics Armament Systems (GDAS): Possible construction of new world 
headquarters and redevelopment of 225,000 square foot manufacturing facility. 

 Central Market: conversion of former dairy/ice cream factory/police station into food 
market. 

 

City of Neighborhoods 

Burlington's vitality and sense of community comes largely from the strength of its residential 
neighborhoods and the diversity of its people. Neighborhood boundaries are defined by where 
you live, and more importantly the people who live near you. It is this sense of place, and the 

                                                 
7 Brownfields: Abandoned, idled, or under-used industrial and commercial facilities where expansion or 
redevelopment is complicated by real or perceived environmental contamination. (US EPA) 
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quality of the built and natural environment, that form the foundation of Burlington’s outstanding 
quality of life. 

The individuality of each residential area of the city must 
be respected in order to support and strengthen 
established neighborhood land use and design patterns, 
and most importantly the quality of life enjoyed by the 
residents. For example, setbacks and building height 
should generally reflect existing neighborhood patterns, 
but they needn't be uniform throughout the city. There 
are places in the city (downtown, NAC’s, and other areas 
where higher density development is desired) where 
smaller setbacks could should be allowed. Commercial uses, except authorized home occupations, 
should largely be excluded from residential areas except where they are part of a neighborhood 
activity center. The stability and quiet of low-density residential areas should be protected to the 
greatest extent possible. Working with neighborhood representatives, the City needs to identify 
design features worthy of protection, and work with citizens and the private sector to improve the 
livability of neighborhoods. 

Within each neighborhood, this Plan vigorously promotes greater opportunities for pedestrian 
and bicycle travel, access to public transportation, traffic calming of residential streets, 
concentrations of mixed-use development that provide convenient neighborhood services, 
restoration of older buildings, and public greenspace in an effort to enhance neighborhood 
identity and character. Future opportunities include: 

• Residential uses, including single-room occupancy (SRO) with no kitchens, in upper 
floors of commercial buildings. 

• Rezoning the mouth of the Winooski River from waterfront commercial to a 
residential/recreation/conservation zone. 

• Performance standards to protect residential neighborhoods from the impacts of 
adjacent industry and commercial development. 

• Creation of mixed-use higher-density neighborhood activity centers to put daily 
services and jobs within walking distance of residential areas. 

• Improving the frequency and convenience of public transit, and developing creative 
parking alternatives for higher density developments. 

• Offering childcare facilities in all neighborhoods. 

• Increasing density in Neighborhood Activity Centers and designated locations along 
major transit corridors. 

• Embarking on a greening program to replace unnecessary pavement with 
landscaping; encourage a diversity of open spaces accessible to each neighborhood 
including pocket parks and community gardens; the promotion of rooftop and 
wildflower gardens, and a network of paths and wildlife travel corridors. 

 



Land Use Plan  Page I-24 
 

Riverside Avenue Area 

NEIGHBORHOODS IN TRANSITION 

Many neighborhoods in the city are in the process of changing or reinforcing their own identity. 
Through sensitive and strategic design, regulation, enforcement, and investment, the City can 
target these areas in order to fulfill community goals. 

 
Riverside Avenue 

Historically a mix of residential, industrial, public, and 
commercial uses, Riverside Avenue was recently is 
slated for major road reconstructed tion that will to 
clearly define the street edge, improve access and safety 
for pedestrians and bicycles, and improve the flow of 
traffic. The south side of the street has been the site of 
rapid residential development. Ways must be found to 
alleviate traffic congestion, improve pedestrian 
connections into adjoining neighborhoods, and contain 
stormwater. Strong erosion control measures are 
necessary to protect steep slopes and water quality. The 
northern side of the road parallels the Winooski River 
along a very steep embankment. This area is 
increasingly prone to slope instability and some areas have recently failed forcing the City to 
condemn some existing buildings.  

The City will encourage a more urban configuration of higher-density mixed residential and 
commercial uses on the south side of the street. The street itself must continue to serve as an 
important thoroughfare for the city while providing safe opportunities for pedestrians and 
cyclists. The area along the river bank is ideal for a greenway corridor connecting to the Intervale, 
providing a buffer from the busy street for the river and the trails along the river bank. The City is 
considering rezoning portions of the north side of Riverside Avenue along the river to an open 
space zone such as Recreation/Conservation/Open Space (RCO), as well as long-term protection 
through acquisition for conservation and the use of transferable development rights. 

 
Mill Street-Grove Street Neighborhood 

At the eastern end of Riverside Avenue is the Mill Street-
Grove Street neighborhood. This area lies directly across the 
Winooski River from the City of Winooski, and is connected 
with the City of South Burlington via Patchen Road. The 
neighborhood serves as an important gateway to both cities 
of Burlington and Winooski. 

As with Riverside Avenue, areas adjacent to the river along 
Grove Street have very steep banks and sensitive habitats. 
These must be cleaned-up and protected to prevent 
degradation, erosion and water quality. Opportunities to 
preserve a greenway corridor along the river to protect water 
quality, preserve wildlife travel corridors, and provide passive 
recreation are a high priority.  

Mill Street is a neighborhood with a rich history, and strong 

Mill Street-Grove Street Area 
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ties to the City of Winooski. The riverfront surrounding the Winooski Falls and the associated mill 
buildings are important features – both naturally and historically. Pedestrian access across the 
river must be ensured as many residents are served by businesses and services found in Winooski. 
A proposal to provide a pedestrian bridge across the river in this area will go a long way towards 
improving connections across the river. A small neighborhood activity center providing basic 
neighborhood conveniences and services should be considered within the small commercial area 
adjacent to the bridge. Opportunities for higher density infill development should be investigated 
to accommodate future growth. 

 
The Old North End Enterprise Community 

Neighborhoods immediately north and south of downtown have suffered neglect and 
disinvestment over the years. These areas need public and private investment in infrastructure, 
housing, and street amenities to improve their residential and commercial environment. 

In 1994, a portion of the City of Burlington was named an 
Enterprise Community by the US Department of Housing 
& Urban Development - one of 75 nationally. This area 
encompasses the neighborhoods of the Old North End, 
Downtown Waterfront, Central Business District, and the 
neighborhoods immediately south of the CBD generally 
bounded by King and Willard Streets (Census Tracts 3, 4, 5 
& 10). This area is defined by its pervasive poverty, high 
unemployment, and general distress. In fact, no other 
neighborhood in Vermont matches Burlington’s 
Enterprise Community (EC) in terms of population living 
below the poverty level. 

In the face of many challenges, the EC remains a viable 
residential and commercial area with many assets and 
opportunities. The housing stock is in poor condition, but repairable. Existing small business 
require only a bit more space, assistance or capital in order to prosper. There exists a well-
established network of “third-sector” organizations with years of experience. In addition, perhaps 
more importantly, there remains a sense of community and neighborhood identity that is working 
hard to make the EC a better place. Several projects are underway or have been recently 
completed that will help to advance the goals of the neighborhood including: 

 Vermont Transit Bus Barns: The conversion of an historic bus and trolley maintenance 
and repair facility into 25 units of affordable housing and 20,000 square feet of new 
commercial space.  

 Community Health Center: An extensive redevelopment and expansion of the 
Community Health Center facility on Manhattan Drive. 

 North Street Commercial District Revitalization Plan: A combination of streetscape, 
historic preservation, and business development strategies to revitalize the Old North 
End’s “Main Street.” 

 North Winooski Avenue Rehabilitation: Streetscape and traffic flow improvements. 

Old North End Enterprise 
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It continues to be a high priority of the City to actively promote redevelopment and investment 
within the Enterprise Community, and to implement the strategies found in Common Ground: A 
Strategic Plan for the Old North End Enterprise Community which is incorporated into this Plan by 
reference.  

 
South End Neighborhoods 

As discussed previously, Burlington’s “South End” neighborhoods have become increasingly 
attractive as places to live given their proximity to downtown and the lake. However as noted 
previously, portions of this area of the city are part of an industrial zone that extends southward 
along the lakeshore from the downtown. Obvious 
conflicts have been the result. Residents are faced 
more and more with the impacts (most typically 
noise and truck traffic) resulting from the 
redevelopment and expansion of industrial uses 
nearby. Industrial properties are faced with angry 
neighbors with complaints over traffic, noise, and 
loss of open space. This is increasingly a problem 
as the City looks to support and retain existing 
manufacturing jobs and attract additional 
businesses to this area - the largest industrial zone 
in the city, and at the same time improve the 
livability of its residential neighborhoods. 

Current zoning offers little relief. Buffers between 
residential and industrial zones are small, and use 
restrictions do little to limit the types of uses that 
are most likely to generate high volumes of truck 
traffic. At the same time, zoning has encouraged increased residential development near to what 
has traditionally been a predominately industrial area. The result has been the completion of 
several large residential developments (Red Rocks, Lake Forest, Ledgewood, Southwind). The 
outcome of these converging policies has had unsatisfactory impacts on many South End 
residents, as well as posing uncertainty for existing and future industrial users. 

The City must take immediate steps to ensure industrial uses adjacent to residential areas 
minimize their impacts on the residential character of the South End especially with regard to 
through traffic, air quality, noise and safety for cyclists and pedestrians - especially young 
children. At the same time, the City must take steps to protect core industrial areas by limiting 
scattered infill residential development and other uses that may threaten to erode the continued 
viability of industry and manufacturing. 

Pine Street Sculpture Lakeside Avenue 

Burlington’s South End  
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Land Use Action Plan 
 
 

Action Item Lead Agency Secondary 
Agencies 

Undertake an analysis to better understand the physical 
capacity of specific parts of the city to accommodate 
additional development. 

Planning & Zoning CEDO 

Completion of a study that evaluates the nature, extent 
and scale of future upland development needed to serve 
the water-based activities proposed by the Harbor Plan. 

Parks & Recreation Planning & Zoning 
CEDO 

Continue the implementation of the North Street 
Commercial District Revitalization Plan. 

CEDO 
Public Works 
BED 

Planning & Zoning 
Parks & Recreation 

Develop a planBTV-South End area master plan to Iidentify 
areas within the south end Enterprise Zoning District that 
remain viable for continued commercial-industrial use, and 
assess the fiscal impact to the tax-base and ratepayers of 
any proposed conversion away from commercial-industrial 
uses. 

Planning & Zoning 
CEDO 

 

Continue the cleanup and redevelopment of Brownfields a 
high priority to improve the environment, increase the tax 
base, create and retain jobs, and curb sprawl. 

CEDO  

Consider a rezoning for the former-St. Joseph’s Orphanage 
that would allow for a more creative and diverse 
arrangement of land uses and densitiesinstitutional 
campus development. 

Planning & Zoning 
CEDO 

 

Continue the implementation of the 2000 Open Space 
Protection Plan and its 2013 Update., and develop the 
second phase of this plan to address Urban Greenspaces. 

Conservation Board 
Planning & Zoning 
Parks & Recreation 

 

Advocate land use and development policy and strategies 
that further Burlington’s role as the historic core of the 
region, limit suburban sprawl, and encourage future 
development to be concentrated within local and regional 
growth centers as a member of the Chittenden County 
MPO and RPC. 

Planning & Zoning 
Public Works 
CEDO 

 

Advocate representative voting based on population as a 
member of the Chittenden County MPO and RPC. 

Planning & Zoning 
Public Works 
CEDO 
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Evaluate and develop plans and ordinance changes that 
seek to protect core industrial areas by limiting residential 
development and other uses that threaten to erode the 
continued viability of industry and manufacturing, and 
ensure industrial uses adjacent to residential areas 
minimize their impacts on the residential character of the 
South End especially with regard to through traffic, air 
quality, noise, and safety for cyclists and pedestrians - 
especially young children. 

Planning & Zoning 
CEDO 

 

Rezone the southern bank of the mouth of the Winooski 
River to RCO 

Planning & Zoning  

Complete the rezoning of identified Neighborhood 
Activity Centers after public involvement including 
requiring mixed use and small commercial uses within 
higher density residential developments. 

Planning & Zoning  

Complete the revision of the Zoning Ordinance to include 
an Institutional Core Overlay Zone. 

Planning & Zoning  

Re-examine the UC Institutional District boundaries and 
allowed densities in those areas where they adjoin 
residential neighborhoods. 

Planning & Zoning  

Investigate the benefits of shoreline zoning to protect the 
Lake Champlain and Winooski River waterfronts. 

Planning & Zoning  

Evaluate opportunities for rezoning portions of the north 
side of Riverside Avenue along the river to an open space 
zone such as Recreation/Conservation/Open Space. 

Planning & Zoning  

Develop more plans for Riverside Avenue and the Pine 
Street corridor through the use of design charrettes or 
preparation of a detailed sector plan. 

Planning & Zoning  

Monitor remediation and interim use of the Urban 
Reserve. 

Planning & Zoning 
CEDO 

 

Examine the opportunities for increasing allowable 
densities along selected portions of major transit corridors. 

Planning & Zoning CEDO 

Study the feasibility of using transfer of development 
rights program for portions of the city. 

Planning & Zoning CEDO 

Prepare a plan for the development of a network of 
connecting mid-block pathways within the downtown and 
into adjacent neighborhoods, and add these corridors to 
the City’s Official Map. 

Public Works Planning & Zoning 
CEDO 

Amend the zoning bylaws to allow for small commercial 
uses within large residential developments. 

Planning & Zoning CEDO 

Monitor the expansion of FAHC to ensure issues regarding 
traffic, historic buildings and stormwater runoff are 
carefully addressed. 

Planning & Zoning Public Works 

Monitor the impact of the “Functional Family” ordinance 
on the supply and affordability of housing. 

CEDO  
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1.0 Introduction 

1.1   Purpose of this Update  

Thirteen years ago, recognizing the 
importance of open space to our quality of 
life, social interactions, economic well-being 
and environmental health, the City of 
Burlington completed the first Open Space 
Protection Plan. Since then, many of the 
goals identified in the first plan have been 
completed, some lands have been conserved 
while others have been developed and the 
perspective of residents has changed.  This 
update, rather than a wholesale replacement 
of the 2000 plan, adapts the original vision 
and goals to reflect progress made on past 
goals and changes in the public perception 
of needs for open space.  It also provides 
greater analysis and policy guidance for 
natural areas, urban agriculture, and green 
infrastructure - items contemplated, but not 
fully articulated, in the original plan.  The 
fundamental components of open space 
planning established in the 2000 plan – 
Conservation Education, Land 
Conservation, and Planning and 
Development Review - are retained.  This 
update is an addendum to the 2000 Open 
Space Protection Plan and both are 
incorporated by reference into the Municipal 
Development Plan. 
 
This update is based on an extensive public 
outreach process.  We touched base with 
Burlington residents to find out what was on 
their minds regarding open space quality, 
availability and access in the City today.  
Next, the open space inventory was updated 
to reflect the current status and use of open 
space in the city.  We then combined the 
social information from the outreach with 
the geographic information of the updated 
inventory in a table that can be used to 

inform open space acquisitions in the 
coming years.  Finally, we articulated policy 
goals to guide future decisions relating to 
open space land uses.    

1.2  Vision  

Burlington is a place where open spaces and 
the built environment are intertwined with 
one another in a symbiotic relationship that 
helps to make Burlington the unique place 
that is it.  The conservation of open space 
enhances the quality of life for residents and 
allows for the continued functioning and 
restoration of the natural systems of which 
we are a part.  
 
Open space consists of natural areas, urban 
agriculture, parklands, greenbelts, rain 
gardens and pocket parks. 
 
Natural Areas are those places where 
innate systems are allowed to function with 
little interference from humans.  These areas 
serve to define the character of Burlington 
and are the foundation of the natural systems 
that support the city. 
 
Urban Agriculture encompasses 
community gardens, market gardens, and the 
working farmlands of the Intervale and a 
growing interest in community orchards and 
edible landscaping.  

 
Community Garden at Calahan Park.  
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Parklands are generally owned by the City 
and managed for specific recreational 
purposes, including developed recreational 
areas (ball fields and tennis courts) and 
beaches and rustic trails and natural areas.   
 

Green Infrastructure, such as greenbelts, 
rain gardens, and pocket parks, soften 
densely developed neighborhoods by 
providing small areas of refuge from the 
urban hardscape. We have added small lawn 
areas within the urban core to the inventory 
of open spaces to identify potential places 
for green infrastructure in the most 
developed part of the City.   

1.3   Established Goals of Open Space 
Planning 

1) Protect and preserve natural areas and 
open spaces of local, regional, and 
statewide   significance for the benefit 
of future generations. 

2) Maintain and improve the integrity of 
natural and recreational systems within 
the City: 

• Protect, maintain, and enhance the 
City’s urban forest, including both large 
patches of woods and wooded 
corridors/treebelts that provide places of 
refuge and travel corridors for wildlife 
and people; 

• Protect the shorelines and waters of 
Lake Champlain, the Winooski River, 
and other water sources from damage 
and degradation; 

• Preserve scenic viewpoints and 
viewsheds; and 

• Increase the number and quality of 
small urban open spaces, especially in 
underserved neighborhoods of the city. 

 
3) Ensure long-term stewardship and 

appropriate public access to natural areas 

and open space, including improved 
opportunities for pedestrian access and 
interaction throughout the City. 

 
The Open Space Protection Plan (OSPP) is a 
plan of action that has been successfully 
implemented through the creation of a 
comprehensive land conservation program 
for the City.   It is also a living document 
that must adapt to evolving public needs for 
open spaces.  Three complementary 
approaches form the foundation for this 
plan: 
 
1) Conservation education improves the 

public’s familiarity with and 
appreciation of Burlington’s natural 
areas. It communicates the importance of 
open space protection and encourages 
public participation in the land 
conservation process.  

 
2) Proactive conservation identifies sites 

of the highest priority for protection and 
offers resources to conserve these lands 
for today and as a legacy for future 
generations. The keystone of this 
strategy is the establishment of the 
Conservation Legacy Program which: 

• Prioritizes lands that are most 
important and suitable for long-term 
protection based on the City’s open 
space vision and the presence of 
important natural or recreational 
features;  

• Administers a land conservation fund 
to assist with the costs of purchasing 
land or conservation easements; and  

• Ensures the stewardship of City owned 
conservation lands. 

 
3) Land use planning that guides land use 

decisions related to open space lands 
including: 



2013 Open Space Protection Plan, City of Burlington 

Landslide, Inc. 

Page 7 

 
 

• Conserved lands; 

• Protected natural resource areas; 

• Open space lands with potential for 
acquisition and conservation; and 

• Open space lands with potential for 
identified open space priorities such as 
green infrastructure or urban 
agriculture.   

 
Together these three strategies create a 
comprehensive approach to open space 
protection. This framework is designed to be 
flexible, so that it can evolve with the needs 
and priorities of the City of Burlington as 
they change over time. 

1.4  Open Space in the Big Picture 

Burlington has a number of adopted plans 
and reports that guide specific aspects of 
City life.  Many of these plans call for the 
stewardship and conservation of open spaces 
and the important natural functions that they 
provide to residents.  Plan BTV, the 
Climate Action Plan, the Urban 

Agriculture Task Force Report, the 
Urban Forestry Master Plan and 
numerous natural area plans and wildlife 
inventories all identify the link between 
ecological integrity, social well-being and 
our quality of life.  Specific topics include 
transportation and local recreation, 
stormwater management and water quality, 
local gardens, farms and food production, 
and urban forestry and carbon sequestration.   
The OSPP is part of the City’s Municipal 
Development Plan.  Plan BTV, the 
Downtown & Waterfront update of that 
plan, identifies several major themes 
pertinent to open space protection: 

• Ecological Integrity; 

• Urban Agriculture; and 

• The Green Machine (a system of 
gray and green infrastructure 
proposed to handle stormwater 
runoff in the urban core). 

 
The OSPP supports Plan BTV by including 
an inventory of open spaces within the City 
and characterizing them according to open 
space priorities.  The OSPP addresses 
ecological integrity through the lens of 
natural communities and their relative 
abundance.  It addresses the importance of 
local food production by mapping existing 
community gardens, large agricultural lands 
and prime agricultural soils.  This 
information enables us to identify 
underserved areas of the City and to target 
open space lands for potential community 
garden or other agricultural use. Finally, the 
OSPP supports the need to improve the 
quality of stormwater running off city streets 
and rooftops by identifying open spaces, 
particularly within the urban core, that may 
be utilized for stormwater management in 
the form of rain gardens, infiltration parks, 
or other green measures that lessen impacts 
on our existing stormwater infrastructure 
and the receiving waters of Lake Champlain.    
 
The Parks and Recreation Department is 
undergoing the first ever city wide parks 
master planning process just as the OSPP 
update is being finished. The Master Plan 
will address needs within the existing park 
infrastructure – including maintenance and 
capital improvements.  The Parks Master 
Planning process will use public input 
collected during the OSPP update as well as 
the OSPP Inventory to inform their process.  
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Figure 1. Open Space Priorities in other City Plans 

1.5   Accomplishments  

Many of the goals identified in the original 
OSPP were accomplished, including on-
going conservation education, the creation 
of the Conservation Legacy Program and its 
associated fund, and the identification and 
conservation of natural resource areas 
through the land use map and zoning by-
law.   
 
1) Conservation Education 

• The CLP program has successfully 
developed and supported active 
interpretation in City natural areas 

through guided nature walks.  In the 
future, the program looks to achieve 
active interpretation in natural areas 
through partnerships with conservation 
organizations. 

• Work Days – The CLP partners with 
schools and community groups to 
provide meaningful hands on 
experiences for volunteers and students.  
These work days help the City manage 
the trails and invasive species within 
City urban wilds while also providing 
learning opportunities for the volunteers 
engaged in the projects. 
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2) Proactive Conservation through the 

Conservation Legacy Program and 

Fund 

• A fund dedicated to conservation and 
stewardship of Burlington’s open spaces 
was established in 2004.  The money 
comes from a ½ cent on the property tax 
which accumulates annually.  Thirty 
percent of the revenue goes to operations 
and the remaining 70% is for land 
acquisition.   

• Since its inception, the fund has been 
used to conserve 23 acres of forest land, 
wetland, and community garden land, 
enabled the conservation of an additional 
181 acres of agricultural land in the 
Intervale, and is enabling the conversion 
of the McKenzie parcel, in the Intervale, 
from field to productive agricultural 
land. 

• Creation of the Land Steward position 
within the Department of Parks and 
Recreation.  The Land Steward is 
responsible for fulfilling the goals of the 
OSPP.  The fund pays 75% of the salary 
of the Land Steward (the other 25% 
comes from the Trees and Greenways 
tax).   

• Community gardens – Burlington’s 
Community garden program represents 
the most significant volunteer/user lead 
management of open space in the city.  
This program raises approximately 
$20,000 annually which is used directly 
in the management of the community 
garden network, which includes:  
o  14 community gardens 
o  650 plots 
o  700 active gardeners 
o  9 acres of garden area 
o 7.5 acres in cultivation 

• Access to conserved lands has been 
improved.   

 

3) Land Use Planning and Improved 

Development Review 

• Natural resource areas, including 
wetlands, waterways, flood hazard areas, 
and significant natural areas were 
delineated with regulatory standards 
established for development in or 
adjacent to them.  These standards are 
administered through the zoning permit 
process with review criteria based on 
protecting the functions and values of 
the resource 

 
Burlington Electric Department land conveyed to 

Intervale Center in 2007, facilitated with Conservation 

Legacy Fund.   

1.6   Conservation Board OSPP 
Update Goals 

The OSPP is a project of the Conservation 
Board.  At the start of the process the 
following ideas were brought forth by their 
members: 

• Update the open space inventory and 
delineate lands conserved with the 
Conservation Legacy Fund; 

• Identify potential pocket parks which 
provide small shared community spaces 
that enhance social interaction and create 
green refuges especially in the Urban 
Core; 

• Integrate green infrastructure and 
stormwater management into the open 
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space network.  In addition to providing 
stormwater retention and infiltration, 
improving water quality and reducing 
demands on the City’s Sewer treatment 
plant, these areas can potentially 
function as pocket parks;  

• Evaluate opportunities for community 
gardens and urban agriculture –
awareness of the importance of 
providing people with opportunities to 
grow their own food and teach children 
about agriculture has grown significantly 
since the last plan.  Urban agriculture 
helps meet many goals identified across 
subject plans including sustainability, 
reducing our carbon footprint, and 
improving water quality; 

• Delineate formal and informal trails 
with an emphasis on improving 
access and connectivity throughout 
the network; 

• Assess natural communities – 
understand which natural 
communities are currently 
represented in the existing public 
land inventory and assess the 
feasibility of having more or all 
native communities represented 
across City Park lands;  

• Develop standards for creating and 
updating management plans for 
Burlington’s key natural areas; 

• Identify underserved areas of the city 
by type of open space land – i.e. 
access to natural areas, community 
gardens, pocket parks, and developed 
recreation sites; and  

• Update the matrix of open space 
priorities used to guide land 
acquisition decisions by the 
Conservation Legacy Program. 

 

1.7   Update Process  

The OSPP update started with wintertime 
public outreach to the Neighborhood 
Planning Assemblies (NPA’s) at four 
different meetings (some NPA’s share 
meetings).  A fifteen minute presentation 
provided background information, followed 
by time for questions and group comments.  
Large paper maps were on the wall so that 
people could put comments directly onto 
them.  An online public input tool that 
allowed users to place comments on a map 
of the city and to review and comment on 
the comments of others was also utilized.  In 
addition to the NPA meetings, a stakeholder 
meeting was held with 15 attendees from 
local and state conservation groups.  (See 
Appendix C for a list).  Meetings were also 
held with the Parks & Recreation 
Commission, Planning Commission, 
Conservation Board, Burlington Area 
Community Gardens Board, and city staff.  
In all, an array of comments was collected in 
meetings and online that helped guide the 
update process.  A second round of 
springtime public outreach with all of the 
NPA’s was used to present findings and 
revised open space goals and objectives 
garnered from the first round of outreach.   
In large part, these findings, goals, and 
objectives were affirmed by NPA meeting 
attendees.    
 
Additions to the Plan from Public 

Outreach: 

• Green roofs (part of Green 
Infrastructure) 

• Bike path improvements 

• Potential park acquisitions 

• Views 

• Waterfront access 

• Wildlife corridors 
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Topic Number
Bikepath Improvements 23

Green Roofs 11

Greenbelt 1

Management of Existing Public Land 169

Observation 22

Potential Park 57

Rain Garden 18

Stormwater 2

Trail 1

Urban Ag 12

Views 17

Waterfront Access 19

Wildlife Corridor 3

Total 355

• Opportunities for Urban Food 
Forestry (edible landscaping) 

2.0    Public Input Results 

A total of 355 comments were collected 
during the update.  Specific comments 
maybe be found in appendix D. 

2.1  Bike Path Improvements 

Five distinct locations were suggested to 
improve bike path connectivity:   

• Howard-Kilburn Street access  

• Burlington College connection  

• Intervale access via bike at the south 
end of 127 and at the north end by 
utilizing the pedestrian “Bridge to 
nowhere” across 127.    

2.2 Green Roofs 

Cherry Street parking garage was proposed 
to host a green roof.   Green roofs are one 
tool in the “Low Impact Development” 
toolbox for helping slow stormwater runoff 
and providing green space in urban areas.  
An additional benefit of creating open space 
on the parking garage could be opening up 
views in all directions. 

2.3 Greenbelts 

Greenbelts are the areas along road right of 
ways that are unpaved.  They have 
traditionally been managed as lawn areas 
with street trees growing in them.  
Increasingly cities are using them to treat 
stormwater runoff by establishing rain 
gardens and swales.  These green strips and 
their associated trees reduce heating in the 
summer months and provide habitat for 
birds and green spaces for people to enjoy.  

2.4 Management of Existing Public 
Land 

By far the area that received the most public 
comment was management of existing 
public lands.  Approximately 22 different 
areas were addressed by 169 comments 
received on this subject.  The comments 
range from requests for new uses (dog parks 
and urban agriculture), to management of 
existing trail networks and identification of 
underutilized public lands.  Leddy Park 
received 30 comments, many on the value of 
the trails and undeveloped recreational 
opportunities in the park.  Appendix B 

Table 1. Public Outreach Summary 

Trail Work, McKenzie Park.  
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provides a summary of the on-line 
comments by category as well as location.  

2.5 Observations 

Twenty-two general observations were 
recorded, mostly focused on natural history 
and areas of positive social interaction.  
There is some overlap between this category 
and “Management of Existing Public Land”. 

2.6 Potential Parks 

Twenty-eight distinct areas were identified 
as potential parks with 57 comments 
supporting them.  Suggested acquisitions 
ranged from beaches to large forested tracts 
to pocket parks.  

2.7 Rain Gardens 

Eighteen comments supporting rain garden 
development were focused primarily on the 
Callahan Park rain garden.  Neighbors on 
Caroline Street are interested in creating a 
rain garden in the greenbelt and would like 
direction from the City.   

2.8 Stormwater 

A stormwater demonstration project was 
suggested for a parking lot at Leddy Park 
and better drainage at Oakledge Park was 
called out.   

2.9 Trails 

Although trails and trail maintenance 
accounts for many of the comments 
regarding management of existing public 

lands, only one comment identified a 
separate trail not already on public land.   

2.10 Urban Agriculture 

Eight sites were identified for potential 
urban agricultural use on existing public 
land as well as on private land. 

2.11 Views 

Seventeen comments on the importance of 
views to Burlington’s livability were 
registered with interest in maintaining and 
opening up views as development occurs.  A 
number of people were interested in utilizing 
the views from parking garages and creating 
open, green spaces on top of them, including 
an idea to install telescopes that let you 
zoom into the distant Adirondack peaks.   

2.12 Waterfront Access 

Nineteen different comments regarding 
seven different waterfront access areas were 
made.   

2.13 Wildlife Corridors 

Three different areas for wildlife corridors 
were called out via public input.  A UVM 
student group has expanded upon existing 
wildlife habitat and corridor reports and has 
identified barriers to movement along these 
corridors (Greater Burlington Wildlife 
Corridor Analysis, Spring 2013).  The 
student report also proposes methods to 
remove the barriers or lessen their impacts.   
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Chart 1. Public Comments  
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Map A. Public Input by Category 
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3.0  Open Space Inventory 

What constitutes open space?  Because open 
spaces provide many benefits and functions 
it is important that we understand what types 
of land we are considering “open” as we 
begin to think about how much land is 
necessary in each category to meet the needs 
of Burlington residents today and in the 
future.  For example, although Burlington is 
49% open, if we consider only publicly 
owned land, the City is 15% open space. 
 
The open space inventory was updated using 
the most recent available color aerial 
photography from Bing maps (2012).   
State’s black and white aerial photography 
(2007) was used where leaf off was 
necessary to see detail.  A detailed 
explanation of the update process may be  

 

 
found in Appendix D at the end of this 
document.  Overall, open space outside of 
the Urban Core was included in the 
inventory if it was greater than one acre or a 
specific type of land use as described below.  
Generally the same land use categories were 
used as in the 2000 plan, however, a small 
lawn category (~ 900 square feet or greater) 

was added to inventory potential pocket parks 
or other green infrastructure in the Urban 
Core.  Existing rain gardens and some areas 
for potential rain gardens were added.  The 
Large Mowed Lawn inventory was expanded, 
especially in the New North End.  Although 
these lands are private backyards, they still 
provide important open space functions, 
including access to high quality soils for 
gardening and connectivity for certain wildlife 
species.  

 
The 2000 inventory contained 3,247 acres of 
open space lands, whereas the 2013 inventory 
contains 3,304 acres – a net change of + 57 
acres.  While it is tempting to compare the 
acres of open land inventory from 2000 to 
2013, the first generation of data were 
collected at a much coarser scale than this 
update and thus some of the categories were 
potentially over or under represented in the 
first inventory.   

Public Land Type Acres

City Park 364.9

Other Open Space 239.9

Winooski Valley Park District 431.7

Total 1,036.4

Table 2. Open Space Inventory 

Table 4 Public Land Acreage 

Table 3 Open Space Fun Facts 

Land Use Category Acres

Agriculture 562.7

Beach or Rock 23.8

Cemetary 78.7

Forest 1167.0

Landfill 23.6

Large Mowed Lawn 295.7

Potential Green Infrastructure 1.8

Rain Garden 0.8

Recreation or Park 267.3

Small Lawn 5.0

Transitional Brushland 261.0

Waterbody 16.3

Wetland 599.9

Grand Total 3303.7

Fun Facts
•      6,784 acres of city area

•      3,304 acres of open space

•      49% open space

•      1,266 acres in Floodplain (38%)

•      37 parks (w/in 1,070 acres)

•      3 public beaches

•      3 cemeteries

•      2 dog parks

•      6 urban wilds

•      42 trail miles (public and private)
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Map B. Open Space Inventory 
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4.0  Public and Private Partnerships 

Although 49% of Burlington is open space 
today, only 15% of the City is in public 
ownership.  Many important open spaces are 
privately owned and generously shared with 
the people of Burlington by their owners.  In 
addition to maintaining and increasing the 
acquisition fund to purchase these lands if 
they become available, the City must work 
to maintain positive relationships with 
property owners by communicating with 
them regularly and addressing management 
issues as they come up.   
 
Additionally, many of the goals identified in 
the Open Space Protection Plan depend 
upon all property owners to support them 
through conscious choices regarding 
development and management of privately 
owned land.  Actions that private 
landowners of developed lots can take to 
help support the Open Space Protection Plan 
are: 

• Removing unnecessary fencing or 
providing gaps in fences, especially in 
areas that are part of contiguous open 
lands.  This will make it easier for 
wildlife to travel through developed 
neighborhoods to the larger parks and 
the Lake; 

• Planting native trees and shrubs that are 
wildlife friendly; and 

• Reducing stormwater runoff to improve 
water quality in Lake Champlain by 
installing smaller or pervious driveways, 
capturing roof runoff with rain barrels, 
disconnecting gutters from city sewers, 
and implementing infiltration practices. 
 

5.0 Natural Community Types 

A natural community is an interacting 

assemblage of organisms, their physical 

environment, and the natural processes 

that affect them. (Thompson and 
Sorenson, page 58) 

 
Natural communities provide a framework 
for organizing and understanding the natural 
world at the landscape level.  Conservation 
biologists agree that conserving biodiversity 
can best be achieved by conserving all of the 
different types of natural communities.  
Natural communities are critical to 
maintaining healthy populations of 
indigenous plants and animals.  They 
provide a generalized measure of how the 
current landscape compares to that of pre-
European settlement.   
 
While Burlington functions as the regional 
growth center for Chittenden County, 
conservation of representative natural 
community types is one goal of the open 
space protection plan.  Natural communities 
are important for educational purposes but 
also because many species of wildlife 
successfully make their livings close to and 
in some cases even in, the City.  
Opportunities for residents to interact with 
nature within the city improve quality of life 
and allow us to learn about and explore the 
natural world without getting in a car. 
 
The potential for natural communities in 
Burlington was assessed for this plan using 
the Natural Resource Conservation Service 
(NRCS) soil survey data linked to Natural 
Community Types as defined in Wetland, 
Woodland Wildland (Thompson & 
Sorenson).  The potential natural community 
map was created by using the naturally 
vegetated lands from the open space 
inventory and joining them to the soils map 
and linking that to the natural community 
types.  (For a detailed description of each 
natural community type, please refer to 
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Wetland, Woodland, Wildland.)  The 
information in this analysis provides a 
preliminary basis for further onsite 
investigation as to the presence of any 
potential natural community type.   
 
The soil data for Burlington includes 772 
acres of unmapped area in the urban core, 
441 acres of fill land and 222 acres of water.  
These lands were included in the total acres 
for consistency throughout the plan.  To 
evaluate the current status of possible 
natural communities in Burlington, only 
lands that are un-mowed, and therefore have 
the potential to have natural communities 
present were included on the map. Without 
doing extensive field work, it is not possible 
to say what natural communities actually 
exist currently on all of these vegetated 
lands, however, the assumption of this 
analysis is that if they are unmanaged, they 
are likely to have or evolve toward pre-
settlement natural communities. Field work 
is required in order to evaluate the natural 
communities at each site and this 
information is for planning purposes only.    
 
For the purpose of this analysis, the percent 
of each natural community present before 
settlement was compared to what could exist 
today if the currently forested and 
transitional shrub lands are either in their 
natural community or evolving towards it. 
 
Of the twenty-two natural community types 
understood to be present in Burlington 
before European settlement, all of them may 
either still exist or have the potential to exist 
based on the 2013 open space inventory and 
the soil data.  The potential existing 
community types are skewed toward 
wetlands, which is understandable because 
wet areas are harder to develop and filling 
them is restricted. Eight natural community 

types are either relatively rare or are non-
existent on current public lands.  Note that 
the management plans for four of the city’s 
urban wilds (Ethan Allen Park, McKenzie 
Park, Mount Calvary Red Maple Swamp, 
and Arms Grant property) outline and 
address verified natural community types 
within these urban wilds. 
 

 

Mixed Forest, East Avenue; conserved with Legacy 

Fund.
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Table 5. Relatively Rare Natural Community Types 

 

 
When considering future areas for restoration or conservation, it is recommended that 
community types that currently are at a lower percentage of the landscape than before settlement 
are prioritized.  
 

Table 6.  Field Mapped Natural Community Types on Public Land 

 

 

Alluvial land Red maple-black ash swamp/lowland spruce fir forest

Hemlock-northern hardwood/northern hardwood forest Red maple-black ash/alder swamp

Mesic maple-ash-hickory/northern hardwood limestone 

forest variant

Terrace escarpments, silty and clayey

Northern hardwood forest/rich northern hardwood forest Valley clayplain

Red maple-black ash swamp/calcareous red maple-

tamarack swamp

Wet clayplain

Under Represented Natural Community Types

Park Natural Community Type

Ethan Allen Mesic Oak-Hickory-Northern Hardwood Forest

Dry Oak-Hickory-Hophornbeam Forest Northen Hardwood Forest

Temperate Calcareous Cliff Community

Arms Grant Mesic Maple-Ash-Hickory-Oak Forest

Transition Hardwoods-Limestone Forest

McKenzie River Beach Complex

Floodplain Forest

Open Wetlands

Mt. Calvary Rare Sandplain Swamp (variant of the Red Maple-Sphagnum Acidic Basin Swamp)

Winter berry in Arms Park. 
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Map C. Historic Natural Communities 
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Map D. Potential Natural Communities 
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Table 7. Natural Community Acreage 

Natural Community Type

Acres Before 

Settlement Percent

Existing Un-

mowed 

Open Lands Percent

Un-

mowed 

Public 

Lands Percent

Alder Swamp/Sedge Meadow 3.0 0.0% 1.4 0.1% N/A N/A

Alluvial Land 22.1 0.3% 13.7 0.7% 0.4 0.05%

Borrow Pit 1.2 0.0% 0.9 0.0%

Fill Land 440.7 6.5% 99.9 4.9% 31.9 4.62%

Fresh Water Marsh 7.7 0.1% 6.8 0.3% 3.2 0.46%

Gravel Pit 10.2 0.2% 4.9 0.2%

Hemlock NH/NH Forest 1.1 0.0% 0.7 0.0%

Hemlock/Hemlock White Pine 2216.8 32.7% 473.2 23.4% 138.8 20.08%

Limit of detailed soil survey 771.5 11.4% 10.8 0.5%

Mesic Maple Ash-Hickory/NH Limestone Forest Variant 29.5 0.4% 13.7 0.7%

Mesic Maple-Ash-Hickory-Oak Forest/Rich NH Forest 44.0 0.6% 4.0 0.2% 0.2 0.03%

Mesic Maple-Ash-Hickory-Oak/Transition Hardwood Limestone 416.5 6.1% 232.9 11.5% 69.2 10.02%

Muck and Peat 42.0 0.6% 39.2 1.9% 8.5 1.22%

NH Forest/Mesic Maple-Ash-Hickory-Oak Forest 143.5 2.1% 101.3 5.0% 11.5 1.67%

NH Forest/Mesic Red Oak 8.7 0.1% 6.7 0.3% 3.1 0.45%

NH Forest/Rich NH Forest 130.6 1.9% 16.1 0.8% 0.4 0.06%

Red Maple-Black Ash Swamp/Calcareous Red Maple-Tamarack Swamp 2.8 0.0% 0.2 0.0%

Red Maple-Black Ash Swamp/Lowland Spruce Fir Forest 74.8 1.1% 14.7 0.7% 0.3 0.05%

Red Maple-Black Ash/Alder Swamp 213.0 3.1% 79.3 3.9% 2.7 0.39%

Red Maple-Black Ash/Spruce-Fir-Tamarack 56.5 0.8% 17.2 0.9% 0.2 0.02%

Rock Land 0.1 0.0%

Silver Maple-Ostrich Fern 172.8 2.6% 49.3 2.4% 23.6 3.41%

Silver Maple-Sensitive Fern 1114.4 16.4% 658.4 32.6% 357.4 51.73%

Terrace escarpments, silty and clayey 10.1 0.1% 6.8 0.3%

Valley Clayplain 410.5 6.1% 71.9 3.6% 3.4 0.49%

Water 222.4 3.3% 49.2 2.4% 31.0 4.49%

Wet Clayplain Forest 103.6 1.5% 23.3 1.2% 1.1 0.16%

White Pine-Red Oak- Black Oak/White Pine NH Forest 105.0 1.6% 23.9 1.2% 3.8 0.55%

Total 6775.2 100.0% 2020.6 100.0% 690.7 100%
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6.0 Green Infrastructure 

Green infrastructure is an important component of the urban landscape, providing an oasis of green, a 
place to sit and enjoy art and for stormwater management practices such as rain gardens   
or infiltration parks.   There were twenty seven open space areas with green infrastructure potential 
identified within the urban core area ranging in size from 800 ft2 to 22,000 ft2. They are categorized as 
“small lawn” on the map below. 

Map E. Potential Green Infrastructure in the Urban Core 
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Name Acres

Archibald Neighborhood Garden 0.1

Avant Garden at Myrtle Street 0.1

Baird Community Garden 0.1

Calahan Community Garden 0.3

Champlain Community Garden 0.4

Discovery Garden 0.2

Ethan Allen Homestead Community 0.8

Lakeview Community Garden 0.1

Medical Center Community Garden 0.3

Riverside Community Garden 0.1

Rock Point Community Garden 0.7

Starr Farm Community Garden 1.8

Tommy Thompson Community 6.2

Wheelock Community Garden 0.3

Total 11.4

7.0 Urban Agriculture 

In September 2012, the Urban Agriculture 
Task Force completed a thorough study of 
the issues facing urban agriculture in the 
City and made policy recommendations to 
address them. The complete report can be 
found online at: 
http://burlingtonfoodcouncil.org/our-
projects/uatf/.  The report states that:  

Urban agriculture can be broadly 
defined as growing food within a city. 
The term can embody a range of 
activities, including home, school, 
rooftop, and community gardens, urban 
livestock and poultry, beekeeping, 
commercial farming, and the use 
agricultural structures such as of 
greenhouses and hoop houses. Some 
definitions of urban agriculture 
encompass postproduction activities 
such as processing, distribution, and 
marketing. Urban agriculture can be 
commercial, noncommercial, or a 
hybrid. In terms of scale, urban food 
production can occur in a space as small 
as a container on a balcony all the way 
up to agricultural fields many acres in 
size. (Page 10, Urban Ag Task Force 
Report to City Council, Sept. 2012). 

 
 

Planning for open space conservation in 
Burlington includes consideration of urban 
agricultural opportunities, specifically 
access to land for community gardens, 

market gardens, and larger agricultural 
enterprises.  There are currently 14 
community garden areas totaling 11.4 acres 
within Burlington (7.5 tillable acres).  
However, of these acres, over 6 of them are 
in the Intervale.     
  
A GIS analysis was done to identify areas 
for future community gardens or 
commercial agriculture sites.  The land use 
categories of Large Mowed Lawn, Small 
Mowed Lawn and Transitional Brush Land 
from the updated Open Space Inventory 
were sorted based on the presence of State 
or National Prime agricultural soils from the 
2011 NRCS soils data.  These areas are the 
most likely to be readily available for 
conversion to another use, compared to 
currently forested land or recreation fields.  
Many of these lands are privately owned and 
any change of use would be in partnership 
with the current owner.   

Table 8 Community Garden Acreage 

Table 9 Prime Soils on Undeveloped Land 

Rating Acres

Prime 439.7

Prime - frequent flooding 146.8

Statewide 748.4

Statewide - steep 91.9

Statewide - wet 655.4

Total 2,082.3
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Map F. Citywide Prime Agricultural Soils 



2013 Open Space Protection Plan, City of Burlington 

Landslide, Inc. 

Page 26 

 
 

Map G. Open Land with Prime with Agricultural Soils 



2013 Open Space Protection Plan, City of Burlington 

Landslide, Inc. 

Page 27 

 
 

8.0 Trails 

Trails provide access to open land for 
recreational purposes, transportation 
alternatives for walkers and bicyclists and 
corridors for wildlife movement throughout 
the City.  Much of the of the public input 
relating to management of already owned 
public land was about trail management and 
impacts on natural areas and water quality.  
 
Trails and associated access to open space 
account for the largest benefit of private 
open land to the general public.  Many 
owners of large open spaces generously 
allow for public access to their property.  
When planning for open space management 
in the City, it is critical to remember the role 
private land plays in enhancing quality of 
life for all residents. 
 
According to a recent trail inventory, 
completed by the Parks and Recreation 
Department, Burlington has approximately 
29 miles of trails that are not part of the 
formal bike path system. Of these, twenty 
one miles are on public land and the 
remaining eight are on private land.  These 
trails are a little more than half formal (16.5 
miles), dirt (24 miles) in good condition 
(16.8 miles) and split almost evenly between 
foot paths (16 miles) and multi-use paths (13 
miles).   
 
 

Table 10. Trail by Type 

Type Miles

Paved Bikepath 12.8

Public unpaved 21.3

Private unpaved 7.6

Total 41.7

Impromptu ski trail, North Beach. 
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Map H. Trails 
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9.0 Access to Publicly Owned Open 
Space  

One measure of the inventory of open space 
is how far people must travel to access 
different outdoor opportunities.  There are 
10,290 residential properties in Burlington.  
Of these: 

• 2,046 are more than ¼ mile away from a 
public park; 

• 8,712 are more than ¼ mile away from 
public waterfront access; and 

• 7,314 are more than ¼ mile away from a 
community garden space. 

 

10.0 Open Space Planning Goals 
and Actions 

The OSPP, as part of the Municipal 
Development Plan, supports open space 
goals identified in that plan and provides 
action steps to meet them. Input from the 
public, city boards and commissions, and 
other stakeholders is included under the four 
main categories of this plan:  
 

• Natural Areas 

• Urban Agriculture 

• Parklands Access and Connectivity  

• Green Infrastructure 
 

10.1 Natural Areas 

Within the city limits, it is possible that 
there were historically 22 unique natural 
communities.  As the city has developed 
over the generations, many of these natural 
communities have experienced significant 
loss and fragmentation. However, today 
there is potential that all or most of them can 
continue to exist.   Since the 2000 OSPP was 
adopted, there have been a number of 
ecological and wildlife studies that assess 

the significance and functions of our natural 
communities and the need to protect them.  
The city’s urban wilds contain and protect a 
host of these natural communities.  
Protection of remaining natural communities 
outside of these urban wilds, particularly 
those that are rare at the local or state level, 
is a priority.   
 
The Natural Areas Zone included in the 
city’s Comprehensive Development 
Ordinance (based on Significant Natural 
Areas identified in the 2000 OSPP) may be 
amended to include rare or otherwise 
significant natural communities verified by 
onsite analysis.  In addition, the OSPP may 
be used to help the city prioritize acquisition 
of presently unprotected natural 
communities and may also be used to target 
open space links and wildlife corridors 
between natural communities to reduce 
further fragmentation.   
 
Goal:  To provide access to representative 
natural community types within the 
Burlington parks system for residents, 
especially children, to be able to experience 
and learn about the different plants and 
animals that live in them. 
 
Actions: 

• Continue to field map natural 
community types on existing public land 
and update the open space inventory 
accordingly. 

• Begin field mapping of natural 
community types on private land with 
interested landowners. 

• Prioritize the conservation of under-
represented natural community types 
when evaluating conservation projects. 

• Create a GIS database of field mapped 
natural community types. 
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• Work toward conserving the pre-
settlement ratio of natural community 
types among conservation lands. 

• Incorporate findings of existing wildlife 
reports into open space acquisition and 
protection decisions. 

10.2 Urban Agriculture 

Like most communities in Vermont, 
Burlington originally contained large tracts 
of farmland.  Much of that farmland has 
been developed; however, residents are 
embracing the importance of local food 
production to promote sustainability, 
enhance healthy living, and provide food 
security.  The September 2012 Burlington 
Urban Agriculture Task Force report 
addresses in depth the current state of small 
and large scale agriculture in Burlington and 
identifies a number of measures to promote 
and sustain the expansion of our agricultural 
base.  The OSPP can build on the Urban 
Agriculture Task Force report by guiding 
acquisition or other protections for open 
space lands either currently in agricultural 
production or that may be appropriate to use 
for new agricultural production.    
 
There are presently 14 community gardens 
in Burlington, but the largest single space 
used for them (6+ acres of a 9.25 acre 
community garden total) is in the Intervale.  
A better balance of community garden 
distribution throughout the city is a priority.  
The open space inventory includes 2,082 
acres of prime agricultural lands.  Eighty 
acres are contained within public lands, and 
403 acres are contained within lands that 
may be readily converted to agricultural use 
such as recreational fields, lawns, and 
transitional shrub land.  The open space 
inventory may be used to help guide the 
location and establishment of additional 
community gardens, particularly in 

underserved areas of the city, and it may 
also help prioritize conservation of currently 
unprotected agricultural lands. 
 
Over the past decade, the number of cities 
integrating fruit and nut trees into municipal 
planning has risen.  During this time, over 
40 North American cities have established 
public urban orchards, food forests, edible 
parks, or other similar landscape features.  A 
combination of factors have contributed to 
this phenomenon including public interest, 
increased concerns over local food security 
and public health, and an effort to explore 
novel methods of engaging urban citizens in 
open space planning and maintenance.  
Initiatives can roughly be broken down into 
three types: planting, harvesting, and 
mapping, and are collectively referred to as 
urban food forestry.  As with community 
gardens and other agricultural lands, the 
open space inventory may be used to inform 

Sustainability Academy students at the Avant 

Community Garden in Myrtle Street Pocket Park, 

conserved with Legacy Fund. 
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decisions as to where urban orchards, food 
forests, and the like may be established. 
 
Goal: To support urban agricultural 
initiatives by: 

• Prioritizing the development of 

agricultural areas and new community 

gardens spaces in underserved 

neighborhoods through the utilization of 

existing public lands or by acquiring 

additional lands where necessary.  

• Supporting food forestry and edible 

landscape initiatives. 

 
Actions: 

• Evaluate the need/desire for community 
garden space in areas identified as 
underserved and acquire garden space 
accordingly. 

• Evaluate the need/desire for larger scale 
agricultural lands in areas with 
appropriate soils and other necessary site 
characteristics. 

• Work with the City Arborist to establish 
criteria for installing edible landscaping 
where public input identified 
opportunities and in other locations. 

• Add fruit and nut trees to community 

gardens. 

• Map community fruit trees and 

opportunities to graft existing trees. 

• Establish volunteer organizations to 

oversee the maintenance and harvest of 

community fruit trees. 

• Convert small areas of marginal public 

land into miniature orchards or food 

forests. 

• Collaborate with groups like Branch Out 

Burlington to increase the number of 

fruit trees planted on private land, which 

could be utilized in urban gleaning 

projects.  

10.3 Parkland Access, Connectivity, 
and Trails 

Burlington is blessed with 37 parks on 1,070 
acres of land.  This parkland is primarily 
managed by the city and the Winooski 
Valley Park District and includes places for 
active and passive recreation, access to 
urban wilds/natural areas, dog parks, and 
public beaches.   Much of this parkland, 
however, is concentrated within the 
Winooski River floodplain/Intervale area 
and also within a stretch of waterfront from 
the downtown to North Beach.  There is 
relatively little parkland within the city’s 
urban core and older neighborhoods south of 
Manhattan Drive and Riverside Avenue and 
also in the New North End west of North 
Avenue.   
 
The city also contains some 42 miles of 
recreational trails.  Most, but not all, of these 
trails are on public lands, and many of the 
trails exist in disconnected clusters.  
Enhancing public access to parklands and 
improving trail connectivity is a priority. 
The OSPP may be used to identify open 
space lands within areas of the city with 
little or no public parkland and may be used 
to guide acquisition of new parks for these 
underserved areas.  The OSPP may also be 
used to identify potential corridors to 
connect disjointed trails networks and to 
inform the acquisition of lands or easements 
to provide improved connectivity. 
 
Trails are a valuable amenity in our parks, 
providing access and opportunities for 
recreation.  Trails can also present 
management challenges.  As access to park 
land increases, so do user-created trails.  In 
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many instances, these user-created trails 
negatively impact natural areas within the 
parklands and can threaten rare or 
endangered plants, or they can be 
established in areas that are otherwise not 
suitable. 
 
Goal: To provide public park access to all 
neighborhoods of the City and enhance 
pedestrian and bicycle connectivity among 
new and existing parks. 
 
Actions: 

• Prioritize conservation acquisitions in 
underserved neighborhoods. 

• Prioritize implementation of bike path 
connections identified during the public 
process, the Parks Master Plan, and in 
the recent Bike Path Taskforce report.   

 
Goal: To provide formalized access to and 
within Burlington’s public natural areas 
through established trail networks that are 
suitable for the soil conditions, slope, and 
ecology. 
 
Actions: 

• Continue to monitor and inventory trail 
networks throughout Burlington. 

• Encourage users to access formalized 
trails through the implementation of 
appropriate way finding, interpretation, 
and trail head development. 

• Identify funding sources to support the 
formalization and rerouting of informal 
trails. 

• Work with private landowners who have 
existing trail networks to identify the 
highest appropriate level of 
public/private partnership that supports 
increased access to trail networks. 

10.4 Green Infrastructure 

Stormwater runoff is the single largest non-
point source of water pollution in the United 
States today.  The Champlain Valley is no 
exception.  Burlington has historically 
treated a significant portion of its 
stormwater runoff through the combined 
stormwater/sanitary sewer system.  This 
combined system, however, can be 
overwhelmed by large storm events and 
results in sewer overflows from our 
wastewater treatment plants into Lake 
Champlain.  The separate stormwater 
system, because it is not combined with the 
sanitary sewer system, does not overwhelm 
the city’s wastewater treatment plants, but it 
offers no treatment at all.   
 
Due to increasing pressures on the combined 
sewer system, increasingly stringent 
requirements from the U.S. Environmental 
Protection Agency, and the public’s desire 
for clean water, Burlington has made 
significant efforts to improve how it handles 
stormwater.  Chapter 26, the city’s 
Wastewater, Stormwater, and Pollution 
Control ordinance, adopted in 2008, 
established a stormwater program within the 
city and put Burlington far ahead of the 
minimum requirements established by the 

Rain Garden at Calahan Park.  
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State of Vermont for stormwater 
management.  It establishes performance 
measures for stormwater management at a 
fine scale to address the myriad of small city 
parcels within Burlington, and it specifically 
acknowledges and promotes the use of green 
infrastructure such as rain gardens, 
bioswales, and infiltration chambers to 
handle stormwater.   
 
Plan BTV: The Downtown & Waterfront 
Plan builds on the idea of green 
infrastructure and lays forth an ambitious 
plan to create a Green Machine consisting of 
rain gardens, green plazas, green streets and 
the like to capture and treat stormwater with 
green infrastructure that mimics natural 
processes.  The OSPP may be used to help 
implement the Green Machine and to help 
strengthen the city’s network of green 
infrastructure generally.  Acquisition or 
protection of green spaces that are 
appropriate for stormwater management 
functions within the city center and 
established neighborhoods is a priority.  The 
open space inventory identifies open spaces 
down to the micro scale, particularly within 
the urban core, that may contribute to the 
city’s green infrastructure network. 
 
Goal:  To increase the inventory of pocket 
parks within the urban core that can provide 
multiple benefits, including infiltration 
and/or retention of stormwater, respite from 
the urban landscape, and shade. 
 
Actions: 

• Field verify potential green 
infrastructure identified in the open 
space inventory and evaluate its 
usefulness for providing stormwater 
treatment and pocket park space. 

• Prioritize acquisition of potential green 
infrastructure sites. 

 

11.0 Implementation 

The core principles of open space planning 
in Burlington were established and clearly 
articulated in the 2000 Open Space 
Protection Plan: Conservation Education, 
Land Conservation, and Land Use Planning 
and Development Review.  These core 
principles remain valid today.  Within this 
established framework, this update serves as 
an addendum to the original plan to include 
and address residents’ open space needs and 
priorities as they have evolved over the past 
thirteen years.  The information within this 
update is intended to enable better, more 
informed decision making as related to 
conservation education, open space 
preservation, and land use planning.   
 
The Open Space Protection Plan is a living 
document and will be administered by the  
Conservation Legacy Program in partnership 
with public and private parties and is 
intended to evolve over time as the primary 
guide for open space planning within the 
city.    

 

Clouds at North Beach.  
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Map I. NR Zoning districts 
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Map J. Residences Greater than ¼ mile from a Waterfront Access 
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Map K. Residences Greater than ¼ mile from a Public Park 
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Map L. Residences Greater than ¼ mile from a Community Garden 
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Appendix A. Public outreach comments not on a map 
Ward 6 – January 10, 2013, Greek Orthodox Church 

1. Please keep area bounded by Burlington Country Club with recreation land and not institutional 
district zoning. 

2. Please make it a priority to install rain gardens at Edmonds School.  Will control stormwater and 
provide a great public example. 

3. 48 miles of trails is great but too bad they aren’t connected.  Can’t get there from here! 
4. Ward 6 Map – urban forest canopy bridging street on Cliff Street between So. Willard and Summit 

Ridge – home to huge number of special birds and wild animals; beautiful trees, cool in summer, lets 
a person feel the forest in the city.  Potential park on N.E. side of intersection. 

5. Yes! Please give guidance for ways to beautify the greenbelt.  They are underutilized spaces with 
great potential. 

 
Ward 5 – January 17, 2013 
6. Properties – priorities for conservation long term – land adjacent to Blodgett Oven Factory – 

incredible beach, open space currently only open to employees.  If property changes hands (almost 
did recently) city should acquire open lands for public. 

7. Lone Rock Point – incredible property.  The diocese currently allows access (with permission).  If 
sold to different owner, could be at risk. 

8. Add to plan inventory places where people access the water (lake and river) – boat launch in 
Intervale. 

9. Oakledge Park – Blanchard Beach – opportunity to improve a path to southern edge of beach for use 
as launching canoes, small sailboats.  Currently it is steep and eroded, making it difficult to wheel a 
dollied boat down to the water. 

 
Ward 1/2/3 – January 22, 2013 
10. Does our data (in the slide show) include private cemetaries? No. 
11. Should the wetland zone map be updated to reflect climate change?  The City recently updated the 

wetland maps using LIDAR and aerial photography. 
12. FEMA updated flood maps for Burlington right before the spring 2011 floods.  The “new” maps were 

off by 1.2’. 
13. My top two concerns in our natural areas are rogue trails and people and pets (off leash dogs).  Dan 

Cahill responds: Parks has tried to close “rogue” trails and limit access but the use tends to return.  
We are trying to embrace our user groups and upgrade trails as opposed to pushing them to the 
margins.  However, ecological integrity remains paramount. 
Public responds:  OK but there are steep grades in Ethan Allen Park where biking is inappropriate.  
Maybe try signs where bikes can go and where they cannot (with an explanation of why not).  You 
will never get 100% but you can improve the situation enough to solve the problem. 

14. Centennial Woods is vulnerable to overuse pressure.  The neighbors are the best stewards and really 
appreciate it.   

15. Paul Bierman has a great presentation on the increase of impervious surfaces in rental properties 
around the UVM campus.  SG reply:  “parking creep” is on code enforcement’s radar.  Many of these 
properties do not have permits to increase parking.” 

16. The better a park is maintained, the better it is sustained. 
17. Schmanska Park is very deteriorated/not very welcoming.  The parking is confusing – consider 

adding an entrance for a visual cue (like was done for the Intervale a number of years ago). (entered 
on the map) 
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18.  Pomeroy Park – gets lots of use for basketball (North Street). 
19. The pocket park at North/Hyde/School is lovely to walk by and surprisingly well maintained. 
20. I am happy to be a resident of Burlington with so many nice parks! 
 
Ward 4/7 – January 23, 2013 – these notes were part of an open forum Q&A 
21. Concerns about Leddy Park – how it is designated and future management as an undeveloped park. 
22. Public access to beach needs to be increased. 
23. Wildlife corridors – Rubenstein Project. 
24. Does Protection Plan address dumping/garbage?  Channel 17 has photos taken by attendee of 

dumping. 
� Dan Cahill (DC) responds: this is an on-going issue for City Urban Wilds.  Increased access 

makes it easier to dump.  We are always looking for ways to address it.   
25. Where/how do trails fit into OSPP?  Plans for monitoring and closing some? 

� DC: Trails=use, highly used=increased conservation priority.  Inventory allows us to 
quantify and plan for them.  It also helps with maintenance but also helps identify 
inappropriate trails for closure. 

26. Bridges over beltway – one goes nowhere on west side.  Any consideration to linking to the bike path 
on North Avenue? 

27. Potential access from North Avenue behind BTV College. 
28. There are many trails on private property – I understand the need for the inventory but were property 

owners notified? 
� DC:  Yes and some of them did not want the trails on their properties shown publicly with 

the inventory. 
29. Garbage mentioned above was from the City not the public.  City was authorizing itself to use it 

(Urban Reserve) as a toxic dump. 
30. How did the City justify using this area as a staging area for dumping? 

� Scott Gustin (SG) responds:  A couple of approvals – one for work on the breakwater and 
also approval of the Moran re-development.  Neither included a permit for dumping. 

� DC: Mapping of the urban reserve with UVM graduate students is happening right now.  
What are the conservation values of the Urban Reserve?  One unique aspect is that this is 
former lake (i.e. the land is fill). 

Chip Allen’s feedback was given directly to Dan Cahill before the meeting started as Chip could not 

stay for the whole meeting. Chip@allenvt.com – please send draft plan. 
31. Invest in impediments at Ethan Allen Park – informal and rogue bike use is causing significant trail 

issues. 
32. User education – encourage quiet and appropriate bike use. 
33. Restrict bicycles to pavement. 
34. Pileated woodpecker – preservation of aesthetic and accessible to wildlife – part of user education. 
35. Keep active recreation in lawn i.e. picnics/playground/field use. 
36. Tower pathway – grave or paved pathways?  Reconsider gravel. 
37. Dogs seems about 50%. 
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Appendix B.  Summary of On-line comments 
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Appendix C.  Partners meeting attendees 

 

Partner Contact

Winooski Valley Park District Yumiko Jakobcic

Intervale Center Rob Hunt

Regional Planning Commission Dan Albrecht

Burlington Permaculture Mark Krawczyk 

Rock Point Chuck Courcy

Vt Community Garden Network Jess Hyman

Trust for Public Land Roger Krussman

Trust for Public Land Kate Wanner

Crow's Path Teage O'Connor

UVM & Burlington College Professor Zac Ispa-Landa

BHS Parent and Volunteer - Nordic Program David Lustgarten
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1 18.3 144.4 162.7 138.9 328 Derway Island

2 1.7 1.5 3.2 5 Yes

4 8.8 1.7 10.5 0.4 7.2 28.7 Yes 6.6 569 Yes North Shore Wetland

5 3.6 0.3 3.9 0.3 519

6 7.7 0.4 39.9 1.2 13.0 4.5 66.7 1.8 Yes 16.1 13.9 1194 Yes Yes Flynn Estate

7 7.7 7.7 411

8 6.8 10.0 16.9 Yes 10.0 23 Yes

9 0.4 0.4 0.4 6 Yes

10 39.7 3.7 17.7 11.0 72.1 0.83 14.4 3.7 1072 Yes Yes Flynn Estate

11 2.0 2.0 2.0 22

12 0.6 1.6 2.2 Yes 2.2 32 Yes

13 1.0 7.0 3.8 11.8 Yes 1.1 42 Yes Apple Tree Point

14 1.3 1.5 2.8 Yes 1.1 55 Yes

15 7.0 7.0 Yes 380 Yes

16 1.1 1.4 2.6 Yes 1.4 255 Yes

17 4.0 17.1 21.2 Yes 17.1 728

18 2.6 2.6 2.6 305

19 5.5 5.5 5.5 262

20 3.4 3.4 3.4 211

21 1.9 1.9 55

22 1.0 1.1 2.1 1.1 725

23 15.5 116.3 8.6 25.5 21.6 22.5 210.1 2.8 Yes 38.1 95.3 1250 Ethan Allen Park

24 3.4 3.4 3.4 129

25 2.4 0.3 2.7 0.3 110

26 6.5 6.5 6.5 9

27 489.8 4.1 156.2 0.9 86.8 2.4 312.0 1052.1 7.2 Yes 12.4 392.5 70 Intervale East

28 1.7 3.6 0.9 6.3 Yes 0.9 0.1 3

Notes: 
1
Land use category;

 2
Based on pre-settlement proportions; 

3
Lawns and shrub/scrub lands with prime ag. soils;

4
From public input during this plan update
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29 22.4 2.2 19.8 50.2 94.5 0.2 2.1 34.0 2 Intervale West

30 1.9 3.0 3.3 8.2 1.9 8

31 2.4 2.4 2.4 400

32 2.3 2.3 2.3 387

33 3.7 3.7 3.7 375

34 4.4 4.4 4.4 311

35 1.0 1.0 1.0 183

36 1.2 1.2 1.2 216

37 37.1 1.7 6.7 45.5 2.3 Yes 8.4 42.5 140 Leddy Park

38 1.2 14.0 15.2 0.9 Yes 13.6 47 Yes Leddy Park

39 1.0 1.0 0.4 Yes Mt. Calvary Swamp

40 18.8 38.6 132.4 27.5 20.7 2.5 1.2 241.8 4.4 17.6 56.1 Yes Arms Grant

41 8.5 9.3 75.0 7.5 1.9 18.9 5.8 127.0 1.3 1.4 34.9 Yes Yes Lone Rock Point/North Beach

42 7.6 5.4 5.5 18.4 3

43 25.6 20.7 7.0 3.4 56.7 0.0 32.2 14 Old Landfill

44 10.0 10.0 0.1 8.2

45 0.5 0.2 0.7 0.7

46 0.6 0.6 0.6

47 6.8 1.2 0.04 6.5 14.6 6.2 10.3

48 0.3 0.3 0.1

49 0.1 0.1 0.1

50 0.03 0.9 1.0 1.0

51 7.7 7.7 7.5

52 0.5 0.5 0.5

53 0.6 0.6 0.6 50

54 0.4 0.4 0.4 63

55 5.7 5.7 91

56 0.5 0.5 0.5

57 0.8 0.8 0.8 45

58 3.0 3.0 3.0 2.7

Notes: 
1
Land use category;

 2
Based on pre-settlement proportions; 

3
Lawns and shrub/scrub lands with prime ag. soils;

4
From public input during this plan update
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59 0.3 0.3 0.3 0.2

60 0.2 0.2 0.2

61 1.2 1.2 1.2

62 0.24 0.2 12

63 7.2 1.9 9.1 128

64 3.1 3.1 64

65 2.3 3.0 5.3 207

66 1.3 1.3 1.3 1.2

67 51.9 9.6 2.1 0.5 64.1 Yes 3.4 2191 Yes

68 1.2 1.2 1.2 195

69 2.9 2.9 2.2 131

70 1.1 1.1 167

71 0.9 0.9 189

72 0.1 5.1 0.28 1.7 4.1 1.0 12.3 1.8 1.7 2044 Yes

73 3.9 3.9 2.9 Yes Yes

74 0.6 0.6 Yes

75 13.0 4.1 16.2 33.3 Yes Yes Barge Canal

76 0.3 1.9 3.7 5.8 Yes Yes

77 0.7 1.8 2.5

78 0.4 0.4

79 2.6 2.6 Yes

80 3.0 0.03 14.9 17.9 Yes 7.8 16.6

81 0.8 0.8 6

82 0.3 0.3 15

83 1.8 1.8 0.1 1.7

84 0.8 0.8 Yes

85 1.1 1.1 6

86 1.0 1.0 16

87 0.9 0.9 167

88 1.3 1.3 199

Notes: 
1
Land use category;

 2
Based on pre-settlement proportions; 

3
Lawns and shrub/scrub lands with prime ag. soils;

4
From public input during this plan update

3



Plan Area A
gr

ic
ultu

re
1 

B
ea

ch
 o

r 
R

oc
k
1

C
em

et
ar

y
1

For
es

t
1

For
m

er
 L

an
dfil

l o
r 

Q
uar

ry
1

L
ar

ge
 M

ow
ed

 L
aw

n
1

Pot
en

tia
l G

re
en

 In
fr

as
tr

uct
ure

1

R
ai

n G
ar

den
1

R
ec

re
at

io
n o

r 
Par

k
1

Sm
al

l L
aw

n
1

T
ra

nsi
tio

nal
 B

ru
sh

la
nd

1

W
at

er
1

W
et

la
nd

1

T
ot

al
 A

cr
es

M
ile

s o
f T

ra
ils

U
nder

-r
ep

re
se

nte
d N

at
ura

l 

C
om

m
unity

2

A
gr

ic
ultu

ra
l O

ppor
tu

niti
es
3

A
cr

es
 o

f P
ublic

 L
an

d

U
nder

se
rv

ed
 R

es
id

en
ce

s W
ith

in
 

1/
4 

m
ile

L
ak

ef
ro

nt A
cc

es
s

Id
en

tif
ie

d a
s a

 P
ot

en
tia

l P
ar

k
4

Name

89 0.3 0.3 132

90 5.2 5.2 114

91 1.1 1.1 79

92 1.9 1.9 53

93 0.4 0.4

94 0.8 0.8

95 1.3 1.3 0.0

96 0.9 0.9

97 4.0 4.0 18

98 1.7 1.7 Yes 47

99 7.3 3.3 10.6 Yes 3.0 27

100 0.5 0.5 Yes 60

101 0.7 0.7 223

102 0.5 0.5 198

103 5.3 5.3 0.0 184 Yes

104 0.5 0.5 186

105 1.8 1.8 238

106 0.9 0.9 203

107 0.6 0.6 160

108 9.0 9.0 287

109 0.3 0.3 181

110 0.1 0.1 195

111 0.3 0.3 211

112 4.0 4.0 337

113 0.5 0.5 134

114 5.9 5.9 116

115 2.7 2.7 138

116 8.7 8.7 5.6 145

117 0.2 14.0 0.58 0.70 15.4 5.1 1747

118 0.9 0.9 93

Notes: 
1
Land use category;

 2
Based on pre-settlement proportions; 

3
Lawns and shrub/scrub lands with prime ag. soils;

4
From public input during this plan update
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119 0.22 0.2 140

120 1.0 3.4 4.3 Yes 3.4 413

121 1.9 2.0 4.0 3.7 100

122 1.6 1.6 23

123 0.4 0.4 0.0

124 0.3 0.3 0.2

125 8.2 8.2 2.1 1

126 28.9 54.8 21.4 100.1 12.1 3.4 0.4 221.2 Yes 113.9 110 Golf Course

127 2.3 2.3 Yes

128 12.1 12.1 Yes 14

129 0.4 0.4

130 0.7 0.7

131 1.0 1.0

132 0.6 0.6 0.3

133 8.0 2.9 10.9 0.3 Redstone Quarry

134 1.3 1.3

135 5.0 5.0 0.6 Yes 2.5 25

136 3.3 29.4 32.7 1.6 Yes 4.8 363 Salmon Hole

137 15.3 0.8 6.9 23.1 0.8 Yes

138 6.3 75.5 1.2 7.8 10.2 4.5 3.4 109.0 4.1 Yes 5.3 6.5 1342 Centennial Woods

139 1.5 1.5 112 Yes

140 1.1 1.1 0.2 122

141 0.9 0.9 149

142 0.8 0.8 0.8 136

143 0.8 0.8 Yes 14

144 0.3 0.3 14

145 0.5 0.5 0.5 25

146 2.2 2.2 Yes 41

147 0.8 0.8 0.8 70

148 9.6 1.4 5.3 4.8 0.6 21.7 Yes 4.9 651

Notes: 
1
Land use category;

 2
Based on pre-settlement proportions; 

3
Lawns and shrub/scrub lands with prime ag. soils;

4
From public input during this plan update
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149 7.1 2.9 10.0 Yes 283

150 3.3 3.3 Yes 18

151 1.6 1.6 1.3

152 0.8 0.8 Yes

153 1.0 0.5 0.3 1.8 Yes 0.5 Yes

154 3.5 2.7 6.3 Yes 1.6 3.0 21 Yes

155 0.6 0.6 Yes 14

156 0.5 0.5 Yes 40

157 0.7 0.7 36

158 0.4 0.4 Yes 43

159 0.5 0.5 110

160 0.7 0.7 66

161 0.5 0.5 Yes 57

162 0.9 0.9 86

163 0.4 4.2 4.5 Yes

164 1.0 1.0 0.3

165 0.4 0.4 2

166 1.8 1.8 0.7 1.6 11

167 2.5 2.5 14

168 8.4 8.4 Yes 18

169 3.8 3.8 Yes 0.7 8

170 12.9 6.8 19.7 Yes 19 Yes

171 8.3 0.2 8.5 Yes 45

172 30.4 0.4 23.7 54.5 0.7 Yes 11.5 39.8 10 Yes Oakledge Park

173 7.4 0.6 1.0 8.9 Yes 15

174 2.8 2.8 15

175 1.5 1.5 13

176 1.4 0.4 1.8 Yes 37

177 0.8 0.8 63

178 0.1 0.5 0.6 121

Notes: 
1
Land use category;

 2
Based on pre-settlement proportions; 

3
Lawns and shrub/scrub lands with prime ag. soils;

4
From public input during this plan update
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179 1.6 1.6 1.0 202

180 3.6 3.6

181 2.9 2.9 0.0

182 3.1 1.1 4.2 Yes 1.2 205

183 0.7 0.7 0.5 87

184 0.5 0.5 20

185 12.3 12.3

186 0.1 0.1

187 0.6 0.6 Yes

188 0.18 0.2

189 0.24 0.2 0.1

190 16.6 16.6 0.9

191 0.6 0.6 0.6

192 0.4 0.4 0.4 151

193 0.07 0.1 0.0

Total Acres 562.7 23.8 78.7 1167.0 23.6 295.7 1.8 0.8 281.0 5.0 261.0 16.3 599.9 3317.4 0.0 387.4 981.2 N/A

Notes: 
1
Land use category;

 2
Based on pre-settlement proportions; 

3
Lawns and shrub/scrub lands with prime ag. soils;

4
From public input during this plan update
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APPENDIX B: Burlington Demographic Profile 

This section presents a basic overview of some of Burlington’s socio-economic trends. More 
detailed information pertaining to economic and housing characteristics can be found in 
those respective sections of the Plan, or in an appendix developed for the 2008 Consolidated 
Plan for Housing and Community Development prepared as part of the City’s participation in 
the U.S. Department of Housing & Urban Development Community Development Block 
Grant (CDBG) and Home Investment Partnership Act (HOME) programs. 

 
POPULATION 

The City of Burlington remains Vermont's most populated community with a 2010 (US 
Census) population of 42,417. This accounts for just over 27% of Chittenden County’s total 
population, and more than two times that of the state’s next largest community – the Town 
of Essex.  

Since 1960, Burlington's population has experienced a series of "ups and downs" with only 
small real increases over time. Between 1970 and 1980, Burlington witnessed a 2.4% 
population decline which was later offset by a 3.8% increase between 1980 and 1990. The 
Census 2010 population represents a 9.1% increase since 2000. . This sudden increase in 
population during the last decade follows the national trend of people migrating back to the 
inner cities. In fact, downtown Burlington has seen an even more significant increase in 
residents with 23% in the last decade. 

 
The actual population number is less important than the trends experienced within the 
larger region however. Burlington’s marginal population fluctuations are in contrast to 
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population growth experienced by other communities in Chittenden County, and is 
indicative of continuing suburbanization within the region. 

 

 
 

As illustrated here, Burlington’s population as a percentage of the County’s has 
experienced a steady decline between 1980 and 2000, but is now seeing a resurgence, 
beginning to see its share of the county’s population increase.  

The Chittenden County Regional Planning Commission has recently collaborated on the 
creation of a new Economic and Demographic Forecast for the six northwestern counties 
of Vermont. This forecast projects future population growth, employment and housing 
demand through 2035.  
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Population projections, by design and practice, are “best estimates” at a given point in 
time, of what the future may bring. They typically involve a complex array of 
assumptions, and combine relationships between employment trends, net migration and 
natural population increases. While they are an important planning tool, projections 
should be used with great caution – particularly the smaller the community and the 
longer the time horizon. The following chart illustrates a range of possible populations 
based on related trends. 

However, Burlington’s population is not the whole growth story.  

Burlington’s population is young. 
The median age in Burlington is 26.5 
years old as compared to the state 
median of 37.7. The graph below 
shows how younger kids under 18 are 
becoming a smaller part of the 
population, while the 18 to 24 years 
old (college student) have increased 
considerably as a proportion of the 
overall city residents. 

 

 

 
 

With demographic trends towards smaller families, growth of housing must also be 
considered. Growth in housing has consistently exceeded population growth since 1960. 
The city continues to be an attractive place to live - especially as people are drawn to the 
many amenities the city has to offer including convenient access to shopping, services 
and employment opportunities.
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Burlington’s population is diverse. 12.7 percent of Burlington’s residents identify 
themselves as non-white, and 2.6 percent of the population is of two or more races. 
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BURLINGTON, VERMONT 
PUBLIC HEARING NOTICE 

 
MDP-14-01 - Climate Action Plan; Open Space Protection Plan; Amendment and re-

adoption of the Burlington Municipal Development Plan 
 
Pursuant to 24 V.S.A. §§4385, 4387 and 4432 the Burlington City Council will hold two public hearings on 
Monday, January 27, 2014 and Tuesday, February 18, 2014 to hear public comment on the Climate Action 
Plan; Open Space Protection Plan, their adoption and incorporation into the Burlington Municipal 
Development Plan (MDP) by amendment of the Introduction, Land Use Plan, Natural Environment, 
Energy and Relationship to Other Plans chapters of the MDP and the re-adoption of the MDP.   The 
hearings will begin at 7:00 p.m., in Contois Auditorium of Burlington City Hall at 149 Church Street, Burlington 
VT.  
 
Statement of Purpose: 
The Climate Action Plan is a detailed and strategic framework for measuring, planning, and reducing Green 
House Gas (GHG) emissions and related climatic impacts. It is a customized roadmap for making informed 
decisions and understanding where and how to achieve the largest and most cost-effective emissions 
reductions that are in alignment with other municipal goals. The plan includes an inventory of existing emissions, 
reduction goals or targets, and analyzed and prioritized reduction actions.  
 
The update of the Open Space Protection Plan, rather than a wholesale replacement of the 2000 plan, adapts 
the original vision and goals to reflect progress made on past goals and changes in the public perception of 
needs for open space. It also provides greater analysis and policy guidance for natural areas, urban agriculture, 
and green infrastructure - items contemplated, but not fully articulated, in the original plan. The fundamental 
components of open space planning established in the 2000 plan – Conservation Education, Land 
Conservation, and Planning and Development Review - are retained. This update is an addendum to the 2000 
Open Space Protection Plan and both are incorporated by reference into the MDP. 
  
All City plans and programs which effect transportation and development, including the Comprehensive 
Development Ordinance (zoning and subdivision regulations), Impact Fees and Capital Improvement Plan, must 
be in conformance with the policies and directives found in the MDP.  
 
The following asterisked sections of the MDP have been updated and all are being readopted:  
*Introduction & Burlington Demographic Profile 
Our Community Vision: A “Sustainable” Burlington 
*I. Land Use Plan 
*II. Natural Environment 
III. Built Environment 
IV. Historic Preservation 
V. Transportation 
VI. Economic Development Plan 
VII. Community Facilities and Services Plan 
*VIII. Energy Plan 
IX. Housing Plan 
X. Education Plan 
Implementation Plan 
*Relationship to Other Plans 
Glossary of Terms 
References and Resources 
Appendix: Community and Housing Profile  

 



 

 

The geographic area affected for the Climate Action Plan; the Open Space Protection and for the Burlington 
Municipal Development Plan is the entire City of Burlington, Vermont. 
 
Full text copies of all documents are available for public review at the following locations: Department of 
Planning & Zoning, and the Burlington City Clerk’s Office both in Burlington City Hall, 149 Church Street, 
Burlington, Vermont. 
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A B C D E F G H I J K L M N O
61 YF roF seigetartS gnitareneG euneveR - sgnivaS tsoC
61 YF ni detnemelpmi ylbissop dna dessessa eb ot saedI

61 YF rof saedI eveihcA pleH oT 51 YF nI

setaber dna stroffe ycneiciffe ygrene esaercnI noisnapxe rotanidrooc  ytilibaniatsus dna noitisop weN
 snoitcnuf TI dna laicnanif etadilosnoC snoitisop gniffats weN
stsoC ecnarusni htlaeh llarevo ecudeR
metsyS noisneP tnerruc fo tsoc ecudeR

gnisahcrup dezilartneC 51 YF ni noitisop weN
ecnailpmoc lluf erusne ot snoitcelloc tpieceR ssorG dna esihcnarF teertS ssessA 51 YF ni noitisop weN

stnemyap tseretni nessel ot - gniworrob dnuF lareneG ecudeR
tbed FG tnerruc fo gnicnanifer ezylanA

ffats rof ecaps eciffo gnitner rof esnepxe ecudeR
stroffe gnitekram esaercnI noitaerceR dna skraP ni noitisop weN

gnidliub/selcihev :ytic eht fo saera lla rof nalp tnemecalper latipaC eciffo T/C htiw noitisoP weN
yenom evas ot seitinummoc rehto dna loohcs htiw stroffe tnioj etaitinI

seicneiciffe etaerc ot .cte ,skrowten ,sretupmoc ,ygolonhcet ruo edargpU snoitisop gniffats weN
metsys lloryap ruo edargpU snoitisop gniffats weN

stnatlusnoc edistuo ot stnemyap ruo ecudeR ).cte ,TI ,lloryap ,eciffo yenrotta( snoitisop weN
noitaxat dnuF lareneG ot tcejbus tsiL dnarG s'ytiC eht esaercnI

rennam ylemit a ni dna deciovni era stcejorp erusni - gnilliB dezilartneC noitisop weN
tseretni nrae ot tnuocca knab ruo ni si tnemyap erusni

gnidnel dna seigetarts tnemtsevni mret-trohs ruo esaercnI
emocni etareneg ot saera dnapxe ot ecnanidrO eeF tcapmI ruo etaulavE tnatlusnoc erih ot yenoM

selcihev rof stnemyap esael ecudeR sesael tnalppus ot tegdub ni yenoM
dnopser naht rehtar tneverp ot seitivitca noitneverp emirc dnapxE noitisop weN

ssessa ot stnemtraped FG neewteb noitarepooc laicnanif dnapxE
saedi gnirahs tsoc

neewteb gnillib gnitanimile yb krow gnitnuocca yrassecennu ecudeR
snoisivid/stnemtraped FG
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A B C D E F G H I J K L M N
 dnuF lareneG 51 YF srevirD tsoC rojaM

41 YF 51 YF ecnereffiD ecnereffiD %
gnilliB FG lanretnI htiw tegduB serutidnepxE FG latoT 057,709,26$ 370,889,46$ 323,080,2$ %13.3 LG 41 YF 456,943$

gnilliB FG lanretnI  tuohtiw tegduB serutidnepxE FG latoT 057,709,26$ 575,657,26$ 571,151$- %42.0- LG 51 YF 238,153$

ot esaercnI etaR xaT
51 YF dna 41 YF neewteb seuneveR rewoL ro stsoC rehgiH tsoC rehgiH sserddA

41 YF 51 YF egnahC $ euneveR rewoL ro
esab segaw dnuF lareneG 142,122,22$ 000,006,22$ 957,873$ 8010.0$

ecnarusnI htlaeH 833,174,4$ 000,056,4$ 266,871$ 1500.0$

tseretnI dna elpicnirP/tbeD 489,142,2$ 000,678,2$ 610,436$ 0810.0$

R & P lanosaeS segaW elbaviL 0$ 000,56$ 000,56$ 8100.0$
0

gnirotinoM egaW elbaviL 0$ 000,34$ 000,34$ 2100.0$

.cte ODEC ,ytiuqE dna ytisreviD rof troppuS tcejorP 333,261$ 000,053$ 766,781$ 3500.0$

tnemeriteR 416,164,6$ 000,053,6$ 416,111$- 2300.0$-
0

)lasiarppaer/noitavreserp( dnuF evreseR ot refsnarT 0$ 327,58$ 327,58$ 4200.0$

FG ot yenom ciffarT ecudeR 000,002$ 000,241$ 000,85$ 6100.0$

ecnanetniaM ekiB ot yenoM 0$ 619,571$ 619,571$ 0500.0$

eunever ceR dna skraP ecudeR 511,837,3$ 000,403,3$ 511,434$ 3210.0$

"egnellahC" 000,005$  etanimilE 000,005$ 000,005$ 2410.0$

latot 442,926,2$ 7470.0$
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A B C D E F G H I J K
setaR xaT 51 YF desoporP dna 41 YF fo nosirapmoC

41 YF 51YF egnahC $ egnahc %
esaercni llarevo

ytiC lareneG sexaT  ytreporP dedulcnI .tM htaP ekiB 0500.$ - devorppa retoV 9732.0$ 4062.0$ 5220.0$ %79.2
teertS latipaC sexaT  ytreporP devorppa retoV 7160.0$ 7160.0$ 0000.0$

eriF/eciloP sexaT  ytreporP devorppa retoV 7080.0$ 7080.0$ 0000.0$
ecapS nepO sexaT  ytreporP devorppa retoV 4500.0$ 4500.0$ 0000.0$

tsurT gnisuoH sexaT  ytreporP devorppa retoV 4500.0$ 4500.0$ 0000.0$
skraP sexaT  ytreporP dexiF 0520.0$ 0520.0$ 0000.0$

skraP rof ynneP sexaT  ytreporP dexiF 0010.0$ 0010.0$ 0000.0$
steertS / yawhgiH sexaT  ytreporP dexiF 2130.0$ 2130.0$ 0000.0$

xaT yrarbiL sexaT  ytreporP dexiF 0500.0$ 0500.0$ 0000.0$
ATCC sexaT  ytreporP nevirD tegduB 2240.0$ 2340.0$ 0100.0$ %31.0

ytnuoC sexaT  ytreporP nevirD tegduB 0500.0$ 1500.0$ 1000.0$ %20.0
tnemeriteR sexaT  ytreporP nevirD tegduB 8481.0$ 5081.0$ 3400.0$- %75.0-
ecivreS tbeD sexaT  ytreporP nevirD tegduB 1460.0$ 7180.0$ 6710.0$ %23.2

4857.0$ 3597.0$ 9630.0$ %68.4
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A D E F I J K M N O P Q R S T U

31 YF 31 YF 41 YF 41 YF 51 YF 51 YF
 egatnecreP

egnahC egnahC ralloD setoN

 dednemA
tegduB lautcA

 dednemA
tegduB hguorhT tegduB desoporP tegduB desoporP

 dednemA 41 YF
tegduB

 dednemA 41 YF
tegduB

)detiduanu( 3102/13/21 tnemtrapeD .stpeD/OAC
  51 YF ot
desoporP desoporP 51 YF ot

894,132,2$ htiw 6 R dna 5 R
seuneveR latoT 364,664,06    993,720,06      855,551,36        981,603,92 114,757,26                %36.0- )741,893(                     909,889,46                                            
sesnepxE latoT 148,934,06       643,890,95         057,709,26           858,968,32      575,657,26                  %42.0- )571,151(                      370,889,46                                              

ten 226,62               350,929               808,742                 233,634,5        638                                %66.99- )279,642(                      

teehskroW - tegduB dnuF lareneG 

tsiL dnarG detamitsE 51 YF 238,153 31 YF 31 YF 41 YF 41 YF 51 YF 51 YF
 egatnecreP

egnahC egnahC ralloD setoN

 dednemA
tegduB

 lautcA
detiduanU

 dednemA
tegduB

3/21hguorhT
3102/1 tegduB desoporP

 tegduB desoporP
.stpeD/OAC

 dednemA 41 YF
 51 YF ot tegduB

desoporP

 dednemA 41 YF
 51 YF ot tegduB

desoporP
emaN tpeD noisiviD tnuoccA noitpircseD tnuoccA LG stidE - noitpircseD LG

EUNEVER
R latnemtrapeD-noN 001_0004 ytiC lareneG sexaT  ytreporP 532,920,8 479,638,7 972,813,8 487,689,3  507,161,9 %41.01 624,348 htap ekiB ot ynnep 2/1
R latnemtrapeD-noN 011_0004 teertS latipaC sexaT  ytreporP 713,402,2 423,702,2 863,751,2 967,640,1  308,071,2 %26.0 534,31
R latnemtrapeD-noN 021_0004 eriF/eciloP sexaT  ytreporP 811,388,2 150,788,2 117,128,2 084,414,1  482,938,2 %26.0 375,71
R 0
R latnemtrapeD-noN 031_0004 ecapS nepO sexaT  ytreporP 229,291 681,391 318,881 627,49  989,981 %26.0 671,1
R latnemtrapeD-noN 051_0004 tsurT gnisuoH sexaT  ytreporP 222,291 681,391 318,881 627,49  989,981 %26.0 671,1
R latnemtrapeD-noN 061_0004 skraP sexaT  ytreporP 951,398 251,398 631,478 372,834  085,978 %26.0 444,5
R latnemtrapeD-noN 561_0004 skraP rof ynneP sexaT  ytreporP 462,753 779,853 456,943 106,471  238,153 %26.0 871,2
R latnemtrapeD-noN 761_0004 tnemevorpmI dna tniaM htaP ekiB sexaT  ytreporP 0  0 0
R latnemtrapeD-noN 071_0004 steertS / yawhgiH sexaT  ytreporP 366,411,1 381,611,1 229,090,1 031,745  617,790,1 %26.0 497,6
R latnemtrapeD-noN 081_0004 xaT yrarbiL sexaT  ytreporP 236,871 678,871 728,471 656,78  619,571 %26.0 980,1
R latnemtrapeD-noN 091_0004 ATCC sexaT  ytreporP 923,393,1 922,593,1 245,574,1 104,937  705,815,1 %19.2 569,24
R latnemtrapeD-noN 002_0004 ytnuoC sexaT  ytreporP 236,871 678,871 728,471 656,78  230,081 %89.2 502,5
R latnemtrapeD-noN 012_0004 tnemeriteR sexaT  ytreporP 588,499,5 360,300,6 416,164,6 252,832,3 000,053,6 %37.1- 416,111-
R latnemtrapeD-noN 022_0004 ecivreS tbeD sexaT  ytreporP 036,156,1 118,256,1 582,142,2 142,321,1  000,678,2 %23.82 517,436
R latnemtrapeD-noN 2004 tnemssessA xaT laicremmoC 550,001,1 514,270,1 414,270,1 0  000,002,1 %09.11 685,721
R latnemtrapeD-noN 5004 sexaT DID 834,192 280,013 280,013 879,151  000,113 %03.0 819
R latnemtrapeD-noN 0104 xaT selaS noitpO lacoL 000,081,2 646,621,2 000,081,2 685,145  000,551,2 %51.1- 000,52-
R latnemtrapeD-noN 5104 tnorfretaW gnicnaniF tnemercnI xaT 267,174,1 239,486,1 794,982,2 743,099  794,982,2   
R nwotnwoD gnicnaniF tnemercnI xaT
R latnemtrapeD-noN 0204 stpieceR ssorG 000,056,2 660,249,2 000,008,2 003,544,1  448,181,3 %46.31 448,183 %3 + %5+ esaercni lautca 31 YF 
R latnemtrapeD-noN 5204 toliP 0 002,23     
R latnemtrapeD-noN 001_5204 etatS toliP 000,647 808,017 000,647 923,476  000,647 %00.0 0
R latnemtrapeD-noN 001_7204 retaW toliP 005,181 835,181 005,181 0  005,181 %00.0 0
R latnemtrapeD-noN 101_7204 retawetsaW toliP 000,524 356,024 000,524 0  000,524 %00.0 0
R latnemtrapeD-noN 201_7204 htlaeH drawoH toliP 005,42 435,42 005,42 134,52  005,42 %00.0 0
R latnemtrapeD-noN 301_7204 cirtcelE notgnilruB toliP 000,093 137,934 000,093 922,773  000,093 %00.0 0
R latnemtrapeD-noN 401_7204 .toliP tinU dnairbseogeD toliP 000,22 318,13 000,22 0  000,22 %00.0 0
R latnemtrapeD-noN 501_7204 erauqS lardehtaC toliP 000,23 622,23 000,23 753,33  000,23 %00.0 0
R latnemtrapeD-noN 601_7204 nreF toliP 005,14 510,34 005,14 218,34  005,14 %00.0 0
R latnemtrapeD-noN 701_7204 ytirohtuA gnisuoH lruB toliP 000,55 954,84 000,55 047,811  000,55 %00.0 0
R latnemtrapeD-noN 801_7204 ASPPV toliP 000,401 692,401 000,401 859,701  000,401 %00.0 0
R latnemtrapeD-noN 901_7204 noitadnuoF aerA lruB toliP 007,1 331,2 007,1 667,1  007,1 %00.0 0
R latnemtrapeD-noN 011_7204 tsurT gnisuoH nialpmahC toliP 0 715,51 836,11 580,61  000,71 %70.64 263,5
R latnemtrapeD-noN 111_7204 ciffarT toliP 0 004,46 0 0  0

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 4
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tsiL dnarG detamitsE 51 YF 238,153 31 YF 31 YF 41 YF 41 YF 51 YF 51 YF
 egatnecreP

egnahC egnahC ralloD setoN

 dednemA
tegduB

 lautcA
detiduanU

 dednemA
tegduB

3/21hguorhT
3102/1 tegduB desoporP

 tegduB desoporP
.stpeD/OAC

 dednemA 41 YF
 51 YF ot tegduB

desoporP

 dednemA 41 YF
 51 YF ot tegduB

desoporP
emaN tpeD noisiviD tnuoccA noitpircseD tnuoccA LG stidE - noitpircseD LG
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R latnemtrapeD-noN 311_7204 moceleT notgnilruB toliP 005,64 496,94 005,64 0  005,64 %00.0 0
R latnemtrapeD-noN 0324 seeF esihcnarF teertS 000,002,2 410,851,2 000,002,2 311,380,1  000,003,2 %55.4 000,001
R latnemtrapeD-noN 5824 tsoc tceridnI 0     
R latnemtrapeD-noN 001_0064 tnemnrevoG lareneG secivreS roF seeF 0 0 0     
R latnemtrapeD-noN 101_0064 latipsoH nellA rehctelF secivreS roF seeF 000,014 570,424 000,014 802,701  000,014 %00.0 0
R latnemtrapeD-noN 201_0064 MVU secivreS roF seeF 000,502,1 539,791,1 000,022,1 842,04  000,022,1 %00.0 0
R latnemtrapeD-noN 301_0064 egelloC nialpmahC secivreS roF seeF 000,301 528,311 000,301 472,06  528,311 %15.01 528,01
R latnemtrapeD-noN 401_0064 ytirohtuA gnisuoH lruB secivreS roF seeF 0 256,3- 0 095,5    
R latnemtrapeD-noN 0074 emocnI  tnemtsevnI / tseretnI 005,1 726,52 005,15 307,2  000,001 %71.49 005,84
R latnemtrapeD-noN 5174 tnemyap etaL - stpieceR ssorG tseretnI 000,01 249,61 000,01 728,3  000,02 %00.001 000,01
R latnemtrapeD-noN 001_0084 ecnarusnI latneD stnemesrubmieR ecnarusnI 0 353 0      
R latnemtrapeD-noN 011_0084 ecnarusnI htlaeH stnemesrubmieR ecnarusnI 0 825,421 0      
R latnemtrapeD-noN 511_0084 ecnarusnI efiL stnemesrubmieR ecnarusnI 0 229,5 0      
R latnemtrapeD-noN 551_5284 hsaC delooP no tseretnI latnemtrapedretnI 000,031 489,55 000,031   000,06 %58.35- 000,07-
R latnemtrapeD-noN 071_5784 latipaC rehtO  tnarG 122,201   000,001 %71.2- 122,2-
R latnemtrapeD-noN 571_5784 suoenallecsiM  tnarG 0 0 000,05   000,05 %00.0 0
R latnemtrapeD-noN 7394 muimerP - dnoB 0 561,312 0      
R euneveR weN 000,08 000,08 sesaercni tolip
R latnemtrapeD-noN 5694 tnemesrubmieR ATCC 715,821 715,821 005,821   005,821 %00.0 0
R rerusaerT/krelC 000 001_0304 tnemnrevoG lareneG seeF etaL 0 941,1 000,1 201  0001 %00.0 0
R rerusaerT/krelC 000 001_5504 tnemnrevoG lareneG csiM  seniF 000,4 676,3 000,4 072,1  000,05 %00.0511 000,64 ?ytlanep daetsemoh etaL
R rerusaerT/krelC 000 5704 tseretnI & seitlaneP 000,7 377,1 005,2 844,6  000,1 %00.06- 005,1-
R rerusaerT/krelC 000 0804 seeF gnidroceR 000,003 686,392 000,003 708,5  000,003 %00.0 0
R rerusaerT/krelC 000 001_0014 tnemnrevoG lareneG setacifitreC dnA sesneciL 057,171 335,591 000,091 317,85  000,002 %62.5 000,01
R rerusaerT/krelC 000 0024 noitarotseR noitavreserP 0 327,53 735,23 574,41  327,53 %97.9 681,3 ?dnuf evreser
R rerusaerT/krelC 000 0624 seeF tcapmI 005,6 0 0 0  000,57 000,57 htworg ot eud sedargpu TI
R rerusaerT/krelC 000 5724 esaeL & tneR 000,21 896,4 000,21 093,2  0 %00.001- 000,21-
R rerusaerT/krelC 000 001_5824 nimdA  tsoc tceridnI 000,064,1 485,494,1 000,055,1 839,990,1  000,008,1 %31.61 000,052
R rerusaerT/krelC 000 501_5824 tnemeganaM ksiR  tsoc tceridnI 000,54 875,15 000,54 662,12  000,05 %11.11 000,5
R rerusaerT/krelC 000 5354 veR csiM 001,3 424,62 000,3 899,1  000,002 %76.6656 000,791 ,tnemyolpme edistuo ,seef
R rerusaerT/krelC 000 5654 secivreS roF tnemesrubmieR loohcs 0 478,42 000,08 387,1  000,06 %00.52- 000,02-
R rerusaerT/krelC 000 6654 noitcelloC xaT loohcS - tnemesrubmieR etatS 000,001 384,301 000,401 0  000,501 %69.0 000,1
R rerusaerT/krelC 000 001_0064 tnemnrevoG lareneG secivreS roF seeF csim 002,13 023,95 000,23 130,852  000,23 %00.0 0
R rerusaerT/krelC 000 0174 tnemyap etal sexaT nO tseretnI 000,892 407,952 000,002 681,031  000,062 %00.03 000,06
R rerusaerT/krelC 000 0584 revO hsaC 0 22 0      
R latnemtrapeD-noN 000 501_5504 ytefaS cilbuP csiM  seniF 000,002 747,801 000,521 255,02  000,011 %00.21- 000,51-
R yenrottA ytiC 000 0064 secivreS roF seeF 000,57 391- 0      
R yenrottA ytiC 000 5284 latnemtrapedretnI 000,31 0 000,57   000,551 %76.601 000,08
R gninoZ dna gninnalP 000 521_0014 tnempoleveD & gnisuoH setacifitreC dnA sesneciL 000,591 0 000,571 366,38  000,052 %68.24 000,57
R gninoZ dna gninnalP 000 0524 stimreP gninoZ 000,52 860,351 000,02 832,941  0   
R gninoZ dna gninnalP 000 521_0064 tnempoleveD & gnisuoH secivreS roF seeF 000,032 926,341 000,052 335,702  000,002 %00.02- 000,05-
R gninoZ dna gninnalP 000 031_0064 suoenallecsiM secivreS roF seeF 057,2 539,1 057,2 306  005 %28.18- 052,2-
R gninoZ dna gninnalP 000 001_5784 tceriD gnitarepO laredeF  tnarG 0 088,51 0   0 0
R gninoZ dna gninnalP 000 041_5784 gnitarepO etatS  tnarG 000,9 000,9 005,4 394,5  0 %00.001- 005,4-
R gninoZ dna gninnalP 000 571_5784 suoenallecsiM  tnarG 301,77 781,83 489,33 0  0 %00.001- 489,33-
R gninoZ dna gninnalP 000 501_0094 )B( eriteR esirpretnE/veR cepS segrahC tnapicitraP 0 932- 0   0 0
R rossessA ytiC 000 001_0064 tnemnrevoG lareneG secivreS roF seeF 000,1 202 001 742  004 %00.003 003
R rossessA ytiC 000 061_5784 ecnanetniaM 06 tcA  tnarG 005,67 294,201 000,49   000,001 %83.6 000,6 dnuf evreser ot K05
R secruoseR namuH 000 5354 veR csiM 0 09 0      
R secruoseR namuH 000 001_0064 tnemnrevoG lareneG secivreS roF seeF 000,51 155,8 0      
R secruoseR namuH 000 0374 ytreporP tessA-noN fo elaS 0 02 0   
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R tnarG elbasrubmieR ssenlleW 000,05 000,05 erutidnepxe yb tesffo
R eriF nimda 000 0824 segrahC emitrevO 0 0 0      
R eriF 000 0344 seeF ecnalubmA 827,828 128,260,1 000,058 076,953  000,009 %88.5 000,05
R eriF 000 501_0064 ytefaS cilbuP secivreS roF seeF tnemyolpme edistuo 0 226,82 000,04 314,71  000,03 %00.52- 000,01-
R eriF 000 0374 ytreporP tessA-noN fo elaS 0 002 0 001     
R eriF 000 0574 tessA nO ssoL/niaG 0 005,01 0     
R eriF 000 0594 snoitanoD 0 592,5 0 291,3     
R eriF 000 501_0594 detcirtseR snoitanoD 0 000,1 0      
R eriF SME 140 0344 seeF ecnalubmA 0 0 0      
R eriF eriF 240 5344 egrahcruS tnemecalpeR mralA 000,03 680,11 000,03 001,82  000,03 %00.0 0
R eriF 240 501_0064 ytefaS cilbuP secivreS roF seeF 000,072 509,853 000,072 432,072  000,072 %00.0 0 seef rehto ,eef noitcepsni erif ,mrala erif
R eriF stnarG 440 5344 egrahcruS tnemecalpeR mralA 0     
R eriF 440 001_5784 tceriD gnitarepO laredeF  tnarG 0 0 0 744,31     
R eriF 440 511_5784 gnitarepO ytefaS cilbuP  tnarG 467,77 0 720,061 061,61  %00.001- 720,061-
R seeF tcapmI
R eriF 440 531_5784 latipaC etatS  tnarG 664,17 667,45 0      
R eciloP nimda 000 501_0064 ytefaS cilbuP secivreS roF seeF 0 03 0      
R eciloP 000 511_5784 gnitarepO ytefaS cilbuP  tnarG 0 0 0      
R eciloP 000 001_0884 ecitsuJ - elbatiuqE stnarG laredeF 0 633,042 0      
R eciloP 000 501_0884 yrusaerT - elbatiuqE stnarG laredeF 0 0 0      
R eciloP 000 0594 snoitanoD 0 0 0      
R eciloP stnarG 440 001_5784 tceriD gnitarepO laredeF  tnarG 067,807 046,972 456,804 747,79 058,76 %04.38- 408,043- hsarC
R eciloP 440 511_5784 gnitarepO ytefaS cilbuP  tnarG 000,05 000,05 000,05 0  000,58 %00.07 000,53 CACI ,tnarg TIC
R eciloP 440 531_5784 latipaC etatS  tnarG 599,79 763,59 323,27 842,05  0 %00.001- 323,27-
R eciloP mrofinU 050 0404 seniF elciheV rotoM 000,521 450,94 000,521 197,15  000,06 %00.25- 000,56-
R eciloP 050 501_5504 ytefaS cilbuP csiM  seniF 0 931 0 88     
R eciloP 050 0624 seeF tcapmI 000,52 0 000,52   000,03 %00.02 000,5

ni-edart elciheV 000,2 000,2
R eciloP 050 501_0064 ytefaS cilbuP secivreS roF seeF 485,492 109,222 002,942 286,46  000,191 %53.32- 002,85- noitcuder egrahc sdrocer
R eciloP 050 0574 tessA nO ssoL/niaG 0 002,5 0 335,1     
R eciloP 050 521_5284 ytiruceS tropriA latnemtrapedretnI 0     
R eciloP 050 002_5284 gnimlaC ciffarT steertS latnemtrapedretnI tnemecrofne gnikrap WPD 000,002 231,002 000,002 943,001  000,541 %05.72- 000,55- DP ot devom  tnemeganam tnemecrofne gnikrap
R eciloP 050 501_5784 tnemesrubmieR AED  tnarG 0 155,51 0 182,3     
R eciloP 050 511_5784 gnitarepO ytefaS cilbuP  tnarG 0 0 0     
R eciloP 050 321_5784 tnempiuqE gnitarepO - laredeF  tnarG 0 995 0 696,2     
R eciloP 050 531_5784 latipaC etatS  tnarG 0 0 0      
R eciloP 050 041_5784 gnitarepO etatS  tnarG 0 454,4 0      
R eciloP 050 001_0884 ecitsuJ - elbatiuqE stnarG laredeF 0 0 0      
R eciloP 050 501_0884 yrusaerT - elbatiuqE stnarG laredeF 0 0 0      
R eciloP 050 0594 snoitanoD 004,5 892,71 0 520,61     
R eciloP 050 2594 rehtO - euneveR 0 008,2 0      
R eciloP tropriA 150 501_0064 ytefaS cilbuP secivreS roF seeF 000,901,1 617,801,1 072,241,1 631,175  835,671,1 %00.3 862,43 %3 swolla tnemeerga
R eciloP 150 521_5284 ytiruceS tropriA latnemtrapedretnI 0 0 0      
R eciloP hctapsiD 250 5344 egrahcruS tnemecalpeR mralA 000,04 0 0      
R eciloP 250 501_0064 ytefaS cilbuP secivreS roF seeF gnillib mrala ytiruces 0 357,44 000,04 250,23  000,04 %00.0 0 mrala ytiruces ecilop
R eciloP 250 531_5784 latipaC etatS  tnarG 0 0 0      
R eciloP gnikraP 350 0504 seniF gnikraP 000,589 217,318 000,512,1 390,345 000,512,1 %00.0 0
R eciloP 350 501_5504 ytefaS cilbuP csiM  seniF 000,1 223 000,1 598  0 %00.001- 000,1-
R eciloP 350 5624 seeF gniwoT 000,031 528,801 000,031 502,93  000,011 %83.51- 000,02- enil esnepxe ni  noitcuder
R eciloP 350 0234 sesaeL / stimreP gnikraP 001,09 609,321 001,09 233,411 000,501 %45.61 009,41
R skroW cilbuP nimda 000 5724 esaeL & tneR 0 1     
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802
902
012
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R skroW cilbuP 000 5354 veR csiM 0 462,8 0 485,2     
R skroW cilbuP 000 011_0064 skroW cilbuP secivreS roF seeF 071,91 398,61 071,91 782,7 000,71 %23.11- 071,2-
R skroW cilbuP 000 111_0064 latnemtrapedretnI secivreS roF seeF 895,311 429,012 892,452 941,721 0 %00.001- 892,452-
R skroW cilbuP 000 211_0064 stcejorP latipaC secivreS roF seeF 0 0 0   
R skroW cilbuP 000 311_0064 dnufretnI secivreS roF seeF 447,804 814,162 289,122 199,011 755,751 %20.92- 524,46-
R skroW cilbuP .gne 051 011_0064 skroW cilbuP secivreS roF seeF 000,85 0 0   
R skroW cilbuP 051 111_0064 latnemtrapedretnI secivreS roF seeF 220,601 0 430,18  0 %00.001- 430,18-
R skroW cilbuP 051 211_0064 stcejorP latipaC secivreS roF seeF 005,122 484,637 877,334 133,512 184,626 %24.44 307,291
R skroW cilbuP 051 311_0064 dnufretnI secivreS roF seeF 318,525 0 184,743  236,961 %81.15- 948,771-
R skroW cilbuP 051 511_5284 segrahC gnireenignE latnemtrapedretnI 0 0 0    
R skroW cilbuP .tm .piuqe 151 5634 tnempiuqE dnA robaL ,lairetaM 0 0 0    
R skroW cilbuP 151 5354 veR csiM 0 936 0 363   
R skroW cilbuP 151 0654 ytiC edistuO bmieR leuF 304,511 795,942 982,032 612,6 519,642 %22.7 626,61
R skroW cilbuP 151 011_0064 skroW cilbuP secivreS roF seeF 331,6 052 000,721  214,641 %92.51 214,91
R skroW cilbuP 151 001_5284 riapeR tnempiuqE latnemtrapedretnI 048,161,1 999,260,1 524,010,1 712,874 637,261 %98.38- 986,748-
R skroW cilbuP 151 501_5284 leuF tnempiuqE latnemtrapedretnI 549,407 118,416 523,095 135,143 050,99 %22.38- 572,194-
R skroW cilbuP 151 0694 etabeR xaT esicxE 0 177,41  
R steerts skroW cilbuP wons 251 011_0064 skroW cilbuP secivreS roF seeF 413,902 323,222 000,512 138,901 000,261 %56.42- 000,35- K05$ fo ciffart ni noitcuder
R skroW cilbuP .tm .ts 251 7424 stimreP dna seeF 0 520,8 000,5 196,1 000,5 %00.0 0
R skroW cilbuP 251 5634 tnempiuqE dnA robaL ,lairetaM 0 140,972 0 524,81   
R skroW cilbuP 251 5354 veR csiM 005 0 0    
R skroW cilbuP 251 011_0064 skroW cilbuP secivreS roF seeF 000,598 630,072 000,598 237,051  0 %00.001- 000,598-
R skroW cilbuP 251 031_5284 tnempiuqE & robaL ,lairetaM latnemtrapedretnI 002,1 848,201,1 002,9 763,132 029,417 %78.0767 027,507
R skroW cilbuP 251 051_5784 diA etatS  tnarG 0 124,292 027,952 413,751 872,292 %45.21 855,23
R skroW cilbuP etercnoc 251 011_0064 skroW cilbuP secivreS roF seeF 000,519 002 000,518 05 000,046 %74.12- 000,571-
R skroW cilbuP .ycer 351 0304 seeF etaL 0 0 0   
R skroW cilbuP 351 5724 esaeL & tneR 0 1 0    
R skroW cilbuP 351 0534 seeF gnilcyceR 000,074 649,454 002,005 589,412 005,205 %64.0 003,2
R skroW cilbuP 351 5154 sreniatnoC gnilcyceR 0 567,9 000,6 630,4 000,01 %76.66 000,4
R skroW cilbuP 351 5354 veR csiM 005,2 067,9 000,5 0  0 %00.001- 000,5-
R skroW cilbuP tcepsni 451 011_5504 skroW cilbuP csiM  seniF 0 0 0    
R skroW cilbuP 451 5224 stimreP edarT gnidliuB 000,017 089,767 000,817 111,114 000,847 %81.4 000,03
R skroW cilbuP 451 5354 veR csiM 000,01 061 000,2 09 000,2 %00.0 0
R skroW cilbuP 451 501_0064 ytefaS cilbuP secivreS roF seeF 0 895,17 0 325,33   
R skroW cilbuP 451 011_5284 nimdA WPD latnemtrapedretnI 0    
R skroW cilbuP .caF .tnec 551 541_5284 segrahC ytilicaF latnemtrapedretnI 063,742 063,742 041,742 075,321 679,67 %58.86- 461,071-
R tnemecrofnE edoC 000 5304 ytlaneP gniliF etaL 000,4 720,9 006,3 478 006,3 %00.0 0
R tnemecrofnE edoC 000 0604 seniF gnisuoH muminiM 000,5 0 000,5   0 %00.001- 000,5-
R tnemecrofnE edoC 000 521_0014 tnempoleveD & gnisuoH setacifitreC dnA sesneciL seef OC 005,73 0 000,13  000,13 %00.0 0
R tnemecrofnE edoC 000 0124 eeF refsnarT porP latneR 005,3 951,8 006,3 004,3 006,4 %87.72 000,1
R tnemecrofnE edoC 000 5124 seeF noitcepsnieR 005,9 859,42 000,01 003,9 000,51 %00.05 000,5
R tnemecrofnE edoC 000 0224 seeF noitartsigeR latneR 212,256 480,646 051,178 526 051,188 %51.1 000,01
R tnemecrofnE edoC 000 7424 stimreP dna seeF 0 169,31 0 062,31   
R tnemecrofnE edoC 000 2524 eeF noitalupitS 0 004,9 000,21 301,4 000,21 %00.0 0
R tnemecrofnE edoC 000 5524 ycnapuccO fO setacifitreC 000,07 149,7 0   
R tnemecrofnE edoC 000 100_5524 ycnapuccO fo etacifitreC ycnapuccO fO setacifitreC 0 486,64 000,84 026,12 000,84 %00.0 0
R tnemecrofnE edoC 000 200_5524 setacifitreC pmeT ycnapuccO fO setacifitreC 0 009,3 000,2 054 000,2 %00.0 0
R tnemecrofnE edoC 000 300_5524 tcaF eht retfA ycnapuccO fO setacifitreC 0 871,23 000,52 037,21 000,52 %00.0 0
R tnemesrubmier esnepxe noitacoleR 000,2 000,2 eef nimda ni tup
R tnemecrofnE edoC 000 5354 veR csiM 000,11 417,01 000,11 408,4 000,11 %00.0 0 seef OoC eud tsap K002$
R tnemecrofnE edoC 000 001_5354 tseuqeR ecnailpmoC gninoZ  veR csiM 0 500,91 000,91 552,01 000,91 %00.0 0 punaelc stimrep  0057
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R tnemecrofnE edoC 000 501_0064 ytefaS cilbuP secivreS roF seeF 000,22 362- 0    
R tnemecrofnE edoC 000 501_0084 ytilibaiL lareneG stnemesrubmieR ecnarusnI 0 0 0    
R tnemecrofnE edoC 000 041_5784 gnitarepO etatS  tnarG 563,3 563,3 000,2  000,2 %00.0 0 tnarg MVU
R yrarbiL eerF rehctelF 060 001_5504 tnemnrevoG lareneG csiM  seniF 000,73 977,25 000,44 020,61  000,53 %54.02- 000,9-
R yrarbiL eerF rehctelF 060 001_0064 tnemnrevoG lareneG secivreS roF seeF 020,03 510,9 000,01 110,21  000,01 %00.0 0
R yrarbiL eerF rehctelF 060 0274 revoyrraC 0 0 0    
R yrarbiL eerF rehctelF 060 011_5784 gnitarepO tnemnrevoG lareneG  tnarG 005,01 002,22 000,02 042,21  0 %00.001- 000,02-
R yrarbiL eerF rehctelF 060 041_5784 gnitarepO etatS  tnarG 0 466,2 001,3 000,1  005,2 %53.91- 006-
R yrarbiL eerF rehctelF 060 071_5784 latipaC rehtO  tnarG 0 000,3 0    
R yrarbiL eerF rehctelF 060 0594 snoitanoD 003,53 025,2 000,05 599,4  000,03 %00.04- 000,02- gnisiar dnuf si noitisop wen
R yrarbiL eerF rehctelF 060 001_0594 dnuF kooB - detcirtseR snoitanoD 0 354,9 0 051  000,5 000,5
R yrarbiL eerF rehctelF 060 011_0594 tsurT yrarbiL - detcirtseR snoitanoD 0 37 000,21 0  000,21 %00.0 0
R seeF tcapmI 005,76 005,76
R yrarbiL eerF rehctelF 160 0274 revoyrraC 0 0 0    
R yrarbiL eerF rehctelF 160 011_5784 gnitarepO tnemnrevoG lareneG  tnarG 000,3 0 0    
R yrarbiL eerF rehctelF 160 041_5784 gnitarepO etatS  tnarG 0 0 0    
R yrarbiL eerF rehctelF 160 0594 snoitanoD 000,02 009,12 000,51 451  0 %00.001- 000,51-
R yrarbiL eerF rehctelF 260 001_5504 tnemnrevoG lareneG csiM  seniF 0 0 0    
R yrarbiL eerF rehctelF 260 001_0064 tnemnrevoG lareneG secivreS roF seeF 0 0 0    
R yrarbiL eerF rehctelF 260 0274 revoyrraC 0 0 0    
R yrarbiL eerF rehctelF 260 011_5784 gnitarepO tnemnrevoG lareneG  tnarG 007,01 0 0    
R yrarbiL eerF rehctelF 260 041_5784 gnitarepO etatS  tnarG 0 0 0    
R yrarbiL eerF rehctelF 260 0594 snoitanoD 000,5 008,6 005,6   0 %00.001- 005,6-
R noitaerceR dna skraP nimda 000 5354 veR csiM 015,3- 760,6 005,21  005,21 %00.0 0
R noitaerceR dna skraP 000 021_0064 noitaerceR & erutluC secivreS roF seeF 0 0 0  0
R seeF tcapmI 000,76 000,76
R sdnuF euneveR laicepS snoitanoD
R noitaerceR dna skraP nimda 000 571_5784 suoenallecsiM  tnarG 0 0 364,81 698,11 0 %00.001- 364,81-
R noitaerceR dna skraP 000 211_0594 kraP goD - detcirtseR snoitanoD 0 38 22 0 %00.001- 22-
R noitaerceR dna skraP stnarg 440 5354 veR csiM 000,04 364,64 0 %00.001- 000,04-

44 531_5784 latipaC etatS tnarG 000,001 0 %00.001- 000,001-
R noitaerceR dna skraP skraP 001 5734 seeF noitaerceR 000,91 189,73 000,02 863,22 000,22 %00.01 000,2
R noitaerceR dna skraP 001 021_0064 noitaerceR & erutluC secivreS roF seeF 000,51 576,3 000,5 223,1 000,5 %00.0 0
R noitaerceR dna skraP 001 0594 snoitanoD 0 31 0  0 0
R noitaerceR dna skraP 001 021_0064 noitaerceR & erutluC secivreS roF seeF 954,11 601,21 005,42 268,31 005,42 %00.0 0
R noitaerceR dna skraP 001 5354 veR csiM 0 0 0  0 0
R noitaerceR dna skraP 001 001_0064 tnemnrevoG lareneG secivreS roF seeF 185,13 891,41 000,01 596,11 000,01 %00.0 0
R noitaerceR dna skraP 001 021_0064 noitaerceR & erutluC secivreS roF seeF 0 208 0  0 0
R noitaerceR dna skraP 001 5634 tnempiuqE dnA robaL ,lairetaM 000,81 597,42 000,02  000,02 %00.0 0
R noitaerceR dna skraP 001 5244 secivreS gnilliB 000,3 670,8 000,3 097,2 000,3 %00.0 0
R noitaerceR dna skraP 001 021_0064 noitaerceR & erutluC secivreS roF seeF 0 208 0   
R noitaerceR dna skraP 001 5734 seeF noitaerceR 006,22 942,32 000,32 293,01 000,12 %07.8- 000,2-
R noitaerceR dna skraP 001 021_0064 noitaerceR & erutluC secivreS roF seeF 0 0 0 0 0
R noitaerceR dna skraP 001 0594 snoitanoD 004,2 683,2 0 261,1 000,1 000,1
R noitaerceR dna skraP 001 5724 esaeL & tneR 005,3 572,5 000,1 006,1- 000,1 %00.0 0
R noitaerceR dna skraP 001 0134 stoL yretemeC fO selaS 000,52 072,91 000,53 010,01 000,02 %68.24- 000,51-
R noitaerceR dna skraP 001 5134 slairuB 000,95 002,15 005,07 006,73 000,07 %17.0- 005-
R noitaerceR dna skraP 001 0334 snoitadnuoF 005,1 066 005,1 076 0 %00.001- 005,1-
R noitaerceR dna skraP 001 031_0064 suoenallecsiM secivreS roF seeF 002,3 573,2 002,3 002,1 005,2 %88.12- 007-
R noitaerceR dna skraP 001 0594 snoitanoD 0 669 0  0 0
R noitaerceR dna skraP 001 0994 sdeecorP refsnarT dnufretnI 000,02 0 000,02  0 %00.001- 000,02-
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662
762
862
962
072
172
272
372
472
572
672
772
872
972
082
182
282
382
482
582
682
782
882
982
092
192
292
392
492
592
692
792
892
992
003
103
203
303
403
503
603
703
803
903
013
113
213
313
413
513
613

R noitaerceR dna skraP .ycer 101 001_0934 elbaxaT snoissecnoC 000,7 166,31 000,7 884,3 005,3 %00.05- 005,3-
R noitaerceR dna skraP 101 011_0934 elbaxaT-noN snoissecnoC 0 925,8 033,2 047,4 0 %00.001- 033,2-
R noitaerceR dna skraP 101 0594 snoitanoD 000,53 137,81 000,24 006,23 000,52 %84.04- 000,71-
R noitaerceR dna skraP 101 5594 snoitubirtnoC 0 524 0  0 0
R noitaerceR dna skraP 101 0434 eraC dlihC 061,58 723,77 009,18 509,34 000,25 %15.63- 009,92- .srh 02 ot og won elpoep 3
R noitaerceR dna skraP 101 5734 seeF noitaerceR 032,402 484,631 000,661 146,401 000,041 %66.51- 000,62-
R noitaerceR dna skraP 101 011_5784 gnitarepO tnemnrevoG lareneG  tnarG 000,07 779,041 000,031 476,201 000,041 %96.7 000,01
R noitaerceR dna skraP 101 541_5784 sexaT suoenallecsiM etatS  tnarG 0 0 0  0 0
R noitaerceR dna skraP 101 0594 snoitanoD 005,91 249,11 000,02 671,31 0 %00.001- 000,02-
R noitaerceR dna skraP 101 0034 latneR tnevE skraP 000,07 917,37 000,86 876,83 000,27 %88.5 000,4
R noitaerceR dna skraP 101 5734 seeF noitaerceR 000,02 219,32 000,51 06 000,81 %00.02 000,3
R noitaerceR dna skraP 101 0594 snoitanoD 005,31 375,11 000,01 000,5 000,55 %00.054 000,54
R noitaerceR dna skraP 101 021_0064 noitaerceR & erutluC secivreS roF seeF 000,63 0 000,5  0 %00.001- 000,5-
R noitaerceR dna skraP 101 5734 seeF noitaerceR 509,501 625,99 000,101 114,65 000,301 %89.1 000,2
R noitaerceR dna skraP 101 021_0064 noitaerceR & erutluC secivreS roF seeF 0 885,3 0 050,1 0 0
R noitaerceR dna skraP 101 0594 snoitanoD 055,6 000,6 000,9 000,5 0 %00.001- 000,9-
R noitaerceR dna skraP seitilicaF 301 501_0014 - setacifitreC dnA sesneciL setacifitreC dnA sesneciL 0  0 0
R noitaerceR dna skraP 301 5724 esaeL & tneR 000,524 802,093 000,024 981,501 000,504 %75.3- 000,51-
R noitaerceR dna skraP 301 5734 seeF noitaerceR 000,49 387,401 000,201 603,38 000,511 %57.21 000,31
R noitaerceR dna skraP 301 001_0934 elbaxaT snoissecnoC 000,82 725,02 000,12 057 0 %00.001- 000,12-
R noitaerceR dna skraP 301 011_0934 elbaxaT-noN snoissecnoC 000,31 152,9 000,21 993 0 %00.001- 000,21-
R noitaerceR dna skraP 301 001_5044 elbaxaT selaS pohS orP 000,31 216,9 000,01 686,4 005,8 %00.51- 005,1-
R noitaerceR dna skraP 301 011_5044 elbaxaT-noN selaS pohS orP 000,91 851,91 000,81 591,8 000,91 %65.5 000,1
R noitaerceR dna skraP 301 0244 gnitakS cilbuP 000,02 455,62 000,42 301,21 000,72 %05.21 000,3
R noitaerceR dna skraP 301 021_0064 noitaerceR & erutluC secivreS roF seeF 000,21 266,41 000,01 264,5 000,51 %00.05 000,5
R noitaerceR dna skraP 301 0584 revO hsaC 0 971 0 33  
R noitaerceR dna skraP 301 5724 esaeL & tneR 000,08 415,97 000,08 913,33 000,04 %00.05- 000,04-
R noitaerceR dna skraP 301 5734 seeF noitaerceR 005,22 142,51 005,22 938,8 000,01 %65.55- 005,21-
R noitaerceR dna skraP 301 5834 selaS tekciT 003,9 397,6 003,42 536,2 000,01 %58.85- 003,41-
R noitaerceR dna skraP 301 0934 snoissecnoC 000,21 023,31 000,21 950,3 000,5 %33.85- 000,7-
R noitaerceR dna skraP 301 021_0064 noitaerceR & erutluC secivreS roF seeF 173,79 000,211 001,66 974,52 000,03 %16.45- 001,63-
R noitaerceR dna skraP 301 0594 snoitanoD 005 720,2 005  0 %00.001- 005-
R noitaerceR dna skraP 301 5924 seeF gnikraP 000,041 316,011 000,041 408,97 005,511 %05.71- 005,42-
R noitaerceR dna skraP 301 5734 seeF noitaerceR 000,2 093,93 0 562,1 0 0
R noitaerceR dna skraP 301 001_0934 elbaxaT snoissecnoC 002,43 825,22 005,13 639,12 005,13 %00.0 0
R noitaerceR dna skraP 301 0044 seuneveR etispmaC 000,753 673,633 000,753 595,872 000,753 %00.0 0
R noitaerceR dna skraP 301 0144 seuneveR hcaeB htroN 0 025,2 0 03- 0 0
R noitaerceR dna skraP 301 0744 sgnidliuB tneR 0  0 0
R noitaerceR dna skraP 301 021_0064 noitaerceR & erutluC secivreS roF seeF 000,8 202,9 000,8 435,4 000,9 %05.21 000,1
R noitaerceR dna skraP 301 0584 revO hsaC 0 11 0 21 0 0
R noitaerceR dna skraP 301 5924 seeF gnikraP 002,614 937,552 000,543 367,081 000,072 %47.12- 000,57-
R noitaerceR dna skraP 301 5734 seeF noitaerceR 0 042 0 001- 0 0
R noitaerceR dna skraP 301 001_0934 elbaxaT snoissecnoC 000,031 333,731 000,231 729,101 000,231 %00.0 0
R noitaerceR dna skraP 301 001_5144 laicremmoC spilS latneR taoB 005,27 251,46 008,26 598,53 005,06 %66.3- 003,2-
R noitaerceR dna skraP 301 011_5144 lanosaeS spilS latneR taoB 000,333 524,813 000,253 050,45 000,253 %00.0 0
R noitaerceR dna skraP 301 021_5144 tneisnarT spilS latneR taoB 000,251 379,451 000,551 366,041 000,561 %54.6 000,01
R noitaerceR dna skraP 301 031_5144 gnirooM spilS latneR taoB 000,05 458,26 000,37 884,26 000,57 %47.2 000,2
R noitaerceR dna skraP 301 0744 sgnidliuB tneR 000,32 133,82 000,32 313,42 000,23 %31.93 000,9
R noitaerceR dna skraP 301 021_0064 noitaerceR & erutluC secivreS roF seeF 000,7 696,6 000,7 094,5 000,9 %75.82 000,2
R noitaerceR dna skraP 301 0584 revO hsaC 0 35 0 002 0 0
R noitaerceR dna skraP 301 5724 esaeL & tneR 053,57 574,67 005,57 909,03 000,08 %69.5 005,4
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813
913
023
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033
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R noitaerceR dna skraP 301 5734 seeF noitaerceR 000,8 893,41 000,02 607,8 000,03 %00.05 000,01
R noitaerceR dna skraP 301 000_5784 sdeecorP  tnarG 005,23  005,4 %51.68- 000,82-
R noitaerceR dna skraP 301 001_0064 tnemnrevoG lareneG secivreS roF seeF 0 166,8 005,63  005,8 %17.67- 000,82-
R strA ytiC notgnilruB nimdA 000 021_0064 noitaerceR & erutluC secivreS roF seeF 0 437,1 0   000,1 000,1
R strA ytiC notgnilruB 000 021_0064 noitaerceR & erutluC secivreS roF seeF 006,1 0 0    
R strA ytiC notgnilruB 000 0334 snoitadnuoF 005,241 807,38 000,561 272,92 000,001 %93.93- 000,56-
R strA ytiC notgnilruB 000 7834 snoissimdA 000,35 0 0    
R strA ytiC notgnilruB 000 001_5784 tceriD gnitarepO laredeF  tnarG 000,53 000,53 000,21   0 %00.001- 000,21-
R strA ytiC notgnilruB 000 041_5784 gnitarepO etatS  tnarG 000,7 052,9 000,01 052,01 000,01 %00.0 0
R strA ytiC notgnilruB 000 0594 snoitanoD 000,3 899 000,3 057,1  000,5 %76.66 000,2
R strA ytiC notgnilruB 000 511_0594 etaroproC snoitanoD 000,07 426,67 000,57 176,7  000,57 %00.0 0
R strA ytiC notgnilruB 000 021_0594 draoB snoitanoD 000,58 036,26 000,59 593,03  000,59 %00.0 0
R strA ytiC notgnilruB 000 321_0594 lareneG snoitanoD 0 527,4 0 53   
R strA ytiC notgnilruB 000 521_0594 stfiG rojaM snoitanoD 000,591 517,041 005,922 128,35  005,922 %00.0 0
R strA ytiC notgnilruB 000 031_0594 stnevE laicepS snoitanoD 000,05 412,25 000,05 339,4  000,05 %00.0 0
R strA ytiC notgnilruB 000 1594 stfiG 000,591 0 0    
R strA ytiC notgnilruB 000 3594 spihsrebmeM 324,62 878,22 000,22 087,01  000,52 %46.31 000,3
R strA ytiC notgnilruB 571 5724 esaeL & tneR 007,24 221,92 000,82 678,11  000,82 %00.0 0
R strA ytiC notgnilruB 571 0334 snoitadnuoF 0 854,31 0   
R strA ytiC notgnilruB 571 0934 snoissecnoC 002,31 133,2 0    
R strA ytiC notgnilruB 571 5934 selaS trA 000,55 594,41 000,511 681,28 000,021 %53.4 000,5
R strA ytiC notgnilruB 571 021_0064 noitaerceR & erutluC secivreS roF seeF 000,53 022,8 000,54 586,31 000,54 %00.0 0
R strA ytiC notgnilruB 571 0594 snoitanoD 001,4 591,2 005,2 324 005,2 %00.0 0
R strA ytiC notgnilruB dE trA 671 5724 esaeL & tneR 000,11 047,21 0 040,2-   
R strA ytiC notgnilruB 671 7934 noitartsigeR ssalC 001,81 536,51 0    
R strA ytiC notgnilruB 671 5724 esaeL & tneR 000,93 966,93 0 585,2   
R strA ytiC notgnilruB 671 5934 selaS trA 000,31 745,82 830,51 248,6  0 %00.001- 830,51-
R strA ytiC notgnilruB 671 7934 noitartsigeR ssalC 005,65 616,56 0 443-   
R strA ytiC notgnilruB 671 5724 esaeL & tneR 000,8 901,4 0    
R strA ytiC notgnilruB 671 7934 noitartsigeR ssalC 000,03 848,12 0    
R strA ytiC notgnilruB 671 5724 esaeL & tneR 524,4 040,2 009,16 634,92 009,46 %58.4 000,3
R strA ytiC notgnilruB 671 7934 noitartsigeR ssalC 000,05 917,36 521,771 784,301 438,102 %59.31 907,42
R strA ytiC notgnilruB 671 021_0064 noitaerceR & erutluC secivreS roF seeF 0 0 006,1  006,1 %00.0 0
R strA ytiC notgnilruB 671 5934 selaS trA 000,2 0 0 003 830,51 830,51
R strA ytiC notgnilruB 671 021_0064 noitaerceR & erutluC secivreS roF seeF 006,1 0 0    
R strA ytiC notgnilruB 771 7834 snoissimdA 0 001 0    
R strA ytiC notgnilruB 771 0594 snoitanoD 005,1 052,1 005,1 936,2 005,1 %00.0 0
R strA ytiC notgnilruB 771 511_0594 etaroproC snoitanoD 000,02 0 000,02  000,02 %00.0 0
R strA ytiC notgnilruB 771 321_0594 lareneG snoitanoD 0 242 0    
R strA ytiC notgnilruB 871 5934 selaS trA 000,55 116,98 0 014   
R strA ytiC notgnilruB 871 021_0064 noitaerceR & erutluC secivreS roF seeF 0 549,82 0    

reganaM PIC tsoc tceriD 000,48 000,48
seuneveR latot 364,664,06 993,720,06 855,551,36 981,603,92 114,757,26 %36.0- 741,893-

SERUTIDNEPXE

 snoitcudeR esnepxE
sevitaitinI   

E sretnirp/sreipoc fo srebmun gnicuder 000,05-   

E
 enil dnal enohpelet :er ecitcarp tseb ezylana

enohp llec .sv 000,01-   
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663
763
863
963
073
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273
373
473
573
673
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873
973
083
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283
383
483
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493
593
693
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604
704
804
904
014
114
214
314
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514
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E gnisahcrup dezilartnec 000,57-   
E TI rehto dna ygolonhcet duolc ot evom 000,05-   
E seiralas FG 000,006,22 02437332
E remmargorp 2 dna rotcerid TI 000,252 stifeneb %04 05 + K05 + K08
E nosrep lloryap 1 008,85 stifeneb %04 + K 05
E tnega gnisahcrup lartnec 000,19 stifeneb %04 +  K56
E laicnaniF/gnitnuoccA stcejorP latipaC stessa dexiF stessA dexiF/latipaC ytiC-loohcS 000,48 %04+ %06
E snoitisop no tesffo dnuf esirpretne 000,19- dnuf esirpretne yb diap %52
E
E reganaM PIC 000,48 %04 + K06
E eunever gnikrap tsol rof ciffarT oT 006,6 21 x htnom a 05$ x elpoep 01 
E
E 0
E stifeneB eeyolpmE ecnarusnI htlaeH 000,056,4  
E ecnarusnI efiL  
E ecnarusnI latneD 000,003  
E A tnemeriteR 000,000,5  795,871,5
E B tnemeriteR   
E B & A ACIF 000,053,1   
E tsoc launna scoD draoB 000,02
E
E ecnarusnI ytilibaiL 000,097   
E pmoC srekroW 000,007   
E tnemyolpmenU 000,06   
E ssaP suB eeyolpmE 000,7 RH ni saw
E seettimmoC ot troppuS evitartsinimdA 000,01
E R & P gnitekraM 000,24 51/1/1 trats
E R & P rekrow tM 000,65
E R & P naicirtcelE desneciL 000,57
E R & P naicirtcele rof serutidnepxe tnerruc ecuder 000,05- tuo llib/edistuo dna loohcs ecuder
E yenrottA ytiC yraterceS lageL 002,16 tesffo sgnivas tsoc dna eunever %35 + K04$
E eciloP noitisoP sisylanA dna noitneverP emirC 000,05 stifeneb dna yralas

eciloP noitisop siht rof yap pleh ot eunever 000,42- yenom tnarg GAJ
eciloP "saremac ydob" lanoitidda 000,03

E gnirotinoM ytilibatnuoccA egaW elbaviL 000,34
E latnemtrapeD-noN 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 253 0 232,1   
E latnemtrapeD-noN 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 318,11 0   
E latnemtrapeD-noN 001_0045 ACIF stifeneB eeyolpmE 0 561,809 0 121   
E latnemtrapeD-noN 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0   
E latnemtrapeD-noN 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 000,076 547,766 0   
E latnemtrapeD-noN 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 207,299,3 107,299,3 833,174,4  0 %00.001- 833,174,4-
E latnemtrapeD-noN 031_0045 ecnarusnI latneD stifeneB eeyolpmE 244,692 752,731 0   
E latnemtrapeD-noN 501_0086 segrahC ataD TB  secivreS rof seeF 000,056 036,895 000,056 744,491  061,995 %28.7- 048,05-
E latnemtrapeD-noN 551_0096 tnemyolpmenU stifeneB dna smialC 000,06 0 000,06  0 %00.001- 000,06-
E latnemtrapeD-noN 2007 esnepxE tseretnI 000,054 773,111 000,521 386,3  000,08 %00.63- 000,54-
E latnemtrapeD-noN 8137 stnemetabA 000,05 596,18 000,05 413,6  000,09 %00.08 000,04
E latnemtrapeD-noN 511_0047 dnoB O G lapicnirP ecivreS tbeD 000,002,1 000,020,1 000,521,1 000,590,1  000,678,2 %46.551 000,157,1
E latnemtrapeD-noN 031_0047 naoL - 801 ceS lapicnirP ecivreS tbeD 0   
E latnemtrapeD-noN 531_0047 SPOC lapicnirP ecivreS tbeD 0 646,61 0   
E latnemtrapeD-noN 512_0547 dnoB .O.G tseretnI ecivreS tbeD 036,154 916,916 489,611,1 099,545  0 %00.001- 489,611,1-
E latnemtrapeD-noN 032_0547 naoL 801 ceS tseretnI ecivreS tbeD 0   
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E latnemtrapeD-noN 532_0547 SPOC tseretnI ecivreS tbeD 0 403,01 0   
E latnemtrapeD-noN 031_5747 stsoC eussI dnoB seeF tnegA gniyaP tbeD 0 823,98 0 005,2   
E latnemtrapeD-noN 531_5747 gniraelC worcsE gnidnufeR seeF tnegA gniyaP tbeD 0   
E latnemtrapeD-noN 0177 seidisbuS tcejorP 000,013 0 000,53  000,051 %75.823 000,511 E&D dna )ECE( yrarbiL
E latnemtrapeD-noN 0587 ycnegnitnoC 000,005  000,004 %00.02- 000,001-
E latnemtrapeD-noN 501_0097 A ssalC - tnemeriteR oT refsnarT dnufretnI 588,499,5 360,300,6 160,806,3   
E latnemtrapeD-noN 711_0097 ecnarusnI ytilibaiL ot  refsnarT dnufretnI 585,826 585,826 585,357   
E latnemtrapeD-noN 031_0097 tsurT gnisuoH oT refsnarT dnufretnI 229,291 681,391 318,881  989,981 %26.0 671,1
E latnemtrapeD-noN 231_0097 ecapS nepO refsnarT dnufretnI 229,291 681,391 318,881 627,49  989,981 %26.0 671,1
E latnemtrapeD-noN 431_0097 tlebneerG refsnarT dnufretnI 0 631,341 0 986,07   eunever steerts ni
E latnemtrapeD-noN 531_0097 ODEC oT refsnarT dnufretnI 000,052 393,082 333,721 627,49  000,002 %70.75 766,27
E latnemtrapeD-noN 041_0097 ciffarT oT refsnarT dnufretnI 0 0 0   
E latnemtrapeD-noN 541_0097 moceleT notgnilruB oT refsnarT dnufretnI 0 0 0   
E latnemtrapeD-noN 051_0097 ecalptekraM  teertS hcruhC oT refsnarT dnufretnI 000,11 000,11 000,11 385,4  0 %00.001- 000,11-
E latnemtrapeD-noN 551_0097 skraP rof seinneP refsnarT dnufretnI 462,753 157,753 456,943 106,471  238,153 %26.0 871,2
E latnemtrapeD-noN 751_0097 tnemevorpmI & .tniaM htaP ekiB refsnarT dnufretnI 0  619,571 619,571
E latnemtrapeD-noN 061_0097 tcirtsiD FIT tnorfretaW refsnarT dnufretnI 267,474,1 239,486,1 794,982,2 743,099  794,982,2 %00.0 0
E tcirtsiD FIT nwotnwoD refsnarT dnufretnI 0
E latnemtrapeD-noN 091_0097 teertS latipaC refsnarT dnufretnI 713,402,2 881,460,2 863,751,2 548,010,1  308,071,2 %26.0 534,31
E latnemtrapeD-noN 504_0097 DID refsnarT dnufretnI 834,192 280,013 280,013 879,151  000,113 %03.0 819
E latnemtrapeD-noN 4208 eeF evitartsinimdA 0 0 000,005-  0 %00.001- 000,005
E latnemtrapeD-noN 5908 hsaC delooP nO tseretnI 000,04 459,11 000,04 0  000,02 %00.05- 000,02-

51/1/ ni snoitisop gnitrats 000,05- 000,05- raey/flah rof eb ylno lliw taht snoitisop emos
E licnuoC ytiC 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 0 052,91 0 052,42   
E licnuoC ytiC 000 011_0005 emiT traP ralugeR segaW dna seiralaS 000,24 057,61 000,24 132-  000,24 %00.0 0
E licnuoC ytiC 000 001_0025 segaW denoissimmoC secivreS lanosreP rehtO 0 0 0   
E licnuoC ytiC 000 001_0045 ACIF stifeneB eeyolpmE 0 0 312,3 558,1   
E licnuoC ytiC 000 0106 tnempiuqE retupmoC 000,6 932,5 0   
E licnuoC ytiC 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP mieR esnepxE licnuoC 486,56 378,92 000,07 804,7  000,07 %00.0 0
E licnuoC ytiC 000 5056 rolicnuoC 0   
E licnuoC ytiC 000 001_5056 rohsuB - 1 draW rolicnuoC 0   
E licnuoC ytiC 000 501_5056 nedroW - 1 draW rolicnuoC 0   
E licnuoC ytiC 000 002_5056 lledonK - 2 draW rolicnuoC 0   
E licnuoC ytiC 000 502_5056 ycarT - 2 draW rolicnuoC 0   
E licnuoC ytiC 000 003_5056 nannerB - 3 draW rolicnuoC 0   
E licnuoC ytiC 000 503_5056 legeiS - 3 draW rolicnuoC 0   
E licnuoC ytiC 000 004_5056 ttentraH - 4 draW rolicnuoC 0   
E licnuoC ytiC 000 504_5056 nibuA - 4 draW rolicnuoC 0   
E licnuoC ytiC 000 005_5056 nonnahS - 5 draW rolicnuoC 0   
E licnuoC ytiC 000 505_5056 nosaM - 5 draW rolicnuoC 0   
E licnuoC ytiC 000 006_5056 sialB -6 draW rolicnuoC 0   
E licnuoC ytiC 000 506_5056 luaP - 6 draW rolicnuoC 0   
E licnuoC ytiC 000 007_5056 seryA - 7 draW rolicnuoC 0   
E licnuoC ytiC 000 507_5056 selleceD - 7 draW rolicnuoC 0   
E licnuoC ytiC 100 001_0067 segrahC ATCC secivreS lanoigeR 261,383,1 261,383,1 853,674,1 081,837  391,415,1 %65.2 538,73
E licnuoC ytiC 100 501_0067 TSID KRAP YELLAV IKSOONIW secivreS lanoigeR 002,411 002,411 002,411 002,211  002,411 %00.0 0
E licnuoC ytiC 100 011_0067 xaT ytnuoC secivreS lanoigeR 556,571 356,571 154,371 054,371  000,081 %87.3 945,6
E licnuoC ytiC 100 511_0067 noitaicossA esruN gnitisiV secivreS lanoigeR 067,601 096,62  000,701 042 449 wor morf devom
E licnuoC ytiC 100 021_0067 C I B G secivreS lanoigeR 000,02 000,02 000,02 000,02  000,02 %00.0 0
E licnuoC ytiC 100 521_0067 ecnatsissA VT elbaC roineS secivreS lanoigeR 000,8 678,4 000,8 612,1  000,8
E licnuoC ytiC 100 031_0167 REHTO  seitiC retsiS 000,2 082,1 002,2 252,1  002,2
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E licnuoC ytiC 100 531_0167 tnioP ssoM  seitiC retsiS 000,2 0 0   
E licnuoC ytiC 100 041_0167 sazebaC otreuP  seitiC retsiS 000,2 000,2 000,2  000,2 %00.0 0
E licnuoC ytiC 100 541_0167 drA/mehelhteB  seitiC retsiS 000,2 000,2 000,2  000,2 %00.0 0
E licnuoC ytiC 100 051_0167 lvalsoraY  seitiC retsiS 000,2 478,1 000,2 000,2  000,2
E licnuoC ytiC 100 551_0167 ruelfnoH  seitiC retsiS 000,2 000,2  000,2
E licnuoC ytiC 100 061_0167 eyinarmU  seitiC retsiS 000,2  000,2
E licnuoC ytiC 100 071_0567 yrreF ekiB - noitoM lacoL  smargorP lanoigeR 005,3 005,3 005,3  005,3 %00.0 0
E licnuoC ytiC 100 571_0567 noitazinagrO gninnalP orteM  smargorP lanoigeR 592,32 492,32 0   
E licnuoC ytiC 100 081_0567 retneC roineS nialpmahC  smargorP lanoigeR 000,78 000,78 000,78 000,78  000,78 %00.0 0
E licnuoC ytiC 100 581_0567 nemoW derettaB gnipleH nemoW  smargorP lanoigeR 000,7 000,7 000,7 000,7  000,7 %00.0 0
E licnuoC ytiC 100 091_0567 retneC sisirC epaR  smargorP lanoigeR 000,01 000,01 000,01 000,01  000,01 %00.0 0
E licnuoC ytiC 100 591_0567 dnaB trecnoC notgnilruB  smargorP lanoigeR 000,4 000,4 000,4 000,4  000,4 %00.0 0
E licnuoC ytiC 100 002_0567 lavitseF kooB notgnilruB  smargorP lanoigeR 005,1 005,1 005,1 005,1  005,1 %00.0 0
E licnuoC ytiC 100 502_0567 tekcaP emocleW  smargorP lanoigeR 0 0 000,1  000,1 %00.0 0
E licnuoC ytiC 100 012_0567 ecremmoC fO rebmahC  smargorP lanoigeR 505,11 505,11 505,9 000,8  505,9 %00.0 0
E licnuoC ytiC 100 512_0567 yaD gniK rehtuL nitraM  smargorP lanoigeR 000,5 000,5 000,5 000,5  000,5 %00.0 0
E licnuoC ytiC 100 022_0567 sdeeN gnigremE- stcejorP laicepS  smargorP lanoigeR sdeeN tnegremE smargorP - ecnaniF fo draoB 726,13 865,62 000,71 592  000,71 %00.0 0
E licnuoC ytiC 100 522_0567 thgiN tsriF  smargorP lanoigeR 000,02 000,02 000,02 000,02  000,02 %00.0 0
E licnuoC ytiC 100 032_0567 ssorC deR naciremA  smargorP lanoigeR 0 0 000,2  000,2 %00.0 0
E licnuoC ytiC 100 532_0567 poH trA-abaeS  smargorP lanoigeR 000,5 000,5 000,5 000,5  000,5 %00.0 0
E licnuoC ytiC 100 042_0567 renniD yadiloH roineS - sdnaH  smargorP lanoigeR 005 005 005 005  005 %00.0 0
E licnuoC ytiC 100 542_0567 ngiapmaC yaW detinU  smargorP lanoigeR 000,1 000,1 000,2  000,2 %00.0 0
E licnuoC ytiC 100 052_0567 I tcA  smargorP lanoigeR 000,5 0 000,5  000,5 %00.0 0
E licnuoC ytiC 100 552_0567 ytiC fO eugaeL  TV  smargorP lanoigeR 000,14 883,3 226,14 226,14  221,24 %02.1 005
E licnuoC ytiC 100 062_0567 mmoC nalP geR ytiC nednettihC  smargorP lanoigeR 488,42 488,42 816,84  511,94 %20.1 794
E licnuoC ytiC 100 562_0567 lavitseF kloF tnomreV  smargorP lanoigeR 0 0 0   
E licnuoC ytiC 100 072_0567 koorbloH araS  smargorP lanoigeR 000,5 000,5 000,6 000,6  000,6 %00.0 0
E licnuoC ytiC 100 572_0567 bulC slriG dnA syoB  smargorP lanoigeR 000,5 000,5 000,6  000,6 %00.0 0
E licnuoC ytiC 100 082_0567 retneC teertS gniK  smargorP lanoigeR 000,5 000,5 000,6  000,6 %00.0 0
E licnuoC ytiC 100 582_0567 dlroW yvaeH giB  smargorP lanoigeR 000,01 000,01 000,01 000,01  000,01 %00.0 0
E licnuoC ytiC 100 092_0567 galF yaD lairomeM  smargorP lanoigeR 008 008 008  008 %00.0 0
E licnuoC ytiC 100 592_0567 sroyaM fO ecnerefnoC sU  smargorP lanoigeR 985,4 985,4 000,5  000,5 %00.0 0
E licnuoC ytiC 100 003_0567 tnemtimmoC tseF zzaJ  smargorP lanoigeR 005,2  000,2 %00.02- 005-
E licnuoC ytiC 100 503_0567 retneC tnioP gninruT  smargorP lanoigeR 005,4  005,4 %00.0 0
E eciffO s'royaM 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 443,452 804,732 561,842 704,211  
E eciffO s'royaM 000 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,5 973,31 000,4 000,4 %00.0 0
E eciffO s'royaM 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 006 002 006 004 006 %00.0 0
E eciffO s'royaM 000 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 511 0 184 021 021
E eciffO s'royaM 000 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 244 0 005 005
E eciffO s'royaM 000 001_0045 ACIF stifeneB eeyolpmE 0 0 072,91 407,8  
E eciffO s'royaM 000 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 443,51 319,21  
E eciffO s'royaM 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 076,3  
E eciffO s'royaM 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0  
E eciffO s'royaM 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0 049,2 803,1  
E eciffO s'royaM 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0 0 563  
E eciffO s'royaM 000 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 0 0 004 004 %00.0 0
E eciffO s'royaM 000 0006 seilppuS eciffO 005,1 680,1 005,1 075 005,1 %00.0 0
E eciffO s'royaM 000 5006 egatsoP 000,1 742 000,1 82 000,1 %00.0 0
E eciffO s'royaM 000 0106 tnempiuqE retupmoC 0 0 0  
E eciffO s'royaM 000 5106 erawtfoS retupmoC 0 0 0  
E eciffO s'royaM 000 0206 tnempiuqE eciffO 0 0 0  
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E eciffO s'royaM 000 0026 seilppuS dnA seeF lacideM 522 522 522 97 522 %00.0 0
E eciffO s'royaM 000 2026 tgM repaP/gniypoC/gnitnirP 002,1 192 002,1 837 000,1 %76.61- 002-
E eciffO s'royaM 000 3026 snoitpircsbuS/seuD 0 0 0  
E eciffO s'royaM 000 521_0046 snoitacinummoceleT seitilitU 008,1 418,2 005,2 802,1 000,3 %00.02 005
E eciffO s'royaM 000 721_0046 snoitacinummoC ralulleC seitilitU 002,1 491,1 002,1 783 002,1 %00.0 0
E eciffO s'royaM 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 0 0 0  
E eciffO s'royaM 000 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 257- 931,1- 0 218-  
E eciffO s'royaM 000 011_0076 esnepxE levarT gniniarT & levarT 000,3 886,2 000,3 686 000,3 %00.0 0
E eciffO s'royaM 000 001_0086 enohpeleT  secivreS rof seeF 0 0 0  
E eciffO s'royaM 000 2567 gnidnepS yranoitercsiD 724,3 650,2 000,4 478,1 000,01 %00.051 000,6
E rerusaerT/krelC nimdA 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 859,601,1 337,110,1 901,131,1 950,245   
E rerusaerT/krelC 000 011_0005 emiT traP ralugeR segaW dna seiralaS 000,01 889,5 000,02 0  0 %00.001- 000,02-
E rerusaerT/krelC 000 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,001 056,671 000,05 077,82  000,06 %00.02 000,01
E rerusaerT/krelC 000 0015 emitrevO 000,01 843,03 000,01 319,9 000,01 %00.0 0
E rerusaerT/krelC 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 004,8 282,3 004,8 875,4  004,8 %00.0 0
E rerusaerT/krelC 000 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 000,2 000,1 000,2  000,2 %00.0 0
E rerusaerT/krelC 000 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 172,6 0 132,6   
E rerusaerT/krelC 000 001_0045 ACIF stifeneB eeyolpmE 0 0 628,39 549,54   
E rerusaerT/krelC 000 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0   
E rerusaerT/krelC 000 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 692,66 087,47   
E rerusaerT/krelC 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 655,03   
E rerusaerT/krelC 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0   
E rerusaerT/krelC 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0 569,31 639,6  
E rerusaerT/krelC 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0 000,5 960,3   
E rerusaerT/krelC 000 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E rerusaerT/krelC 000 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 001,4 437,4 001,4 908,1 000,5 %59.12 009
E rerusaerT/krelC 000 0006 seilppuS eciffO 005,21 315,21 000,41 097,6 000,51 %41.7 000,1
E rerusaerT/krelC 000 5006 egatsoP 005,72 247,62 000,82 355,11 000,82 %00.0 0
E rerusaerT/krelC 000 0106 tnempiuqE retupmoC 0 0 0   
E rerusaerT/krelC 000 5106 erawtfoS retupmoC 0 0 0   
E rerusaerT/krelC 000 0206 tnempiuqE eciffO 0 0 578 841   
E rerusaerT/krelC 000 5206 sgnihsinruF 105,5 005,5 005,2 828  000,5 %00.001 005,2
E rerusaerT/krelC 000 0026 seilppuS dnA seeF lacideM 476 568 066 684  000,1 %25.15 043
E rerusaerT/krelC 000 2026 tgM repaP/gniypoC/gnitnirP 527,62 011,52 000,52 375,9 000,52 %00.0 0
E rerusaerT/krelC 000 3026 snoitpircsbuS/seuD 005,1 240,1 005,1 560,1 005,1 %00.0 0
E rerusaerT/krelC 000 8026 seilppuS laicepS 003,71 075,61 000,51 607,8 000,02 %33.33 000,5
E rerusaerT/krelC 000 4126 smrofinU dnA gnihtolC 006,4 572,4 000,5 531 000,5 %00.0 0
E rerusaerT/krelC 000 8326 snoitcelE 055,16 723,95 000,04 706 000,001 %00.051 000,06 095 wor  ,draw artxe
E rerusaerT/krelC 000 0036 ecnanetniaM & riapeR 000,1 129 000,2 000,2 %00.0 0
E rerusaerT/krelC 000 0536 gnisitrevdA & ecitoN lageL 005,91 590,12 000,02 083,31 000,32 %00.51 000,3
E rerusaerT/krelC 000 511_0046 retawetsaW/retaW seitilitU 0 0 0  
E rerusaerT/krelC 000 521_0046 snoitacinummoceleT seitilitU 000,21 549,21 005,21 592,5 005,31 %00.8 000,1
E rerusaerT/krelC 000 721_0046 snoitacinummoC ralulleC seitilitU 004 781 002,1 %00.002 008
E rerusaerT/krelC 000 211_0056 stiduA secivreS tnatlusnoC dna lanoisseforP 000,06 887,79 000,441 000,06 000,521 %91.31- 000,91-
E rerusaerT/krelC 000 511_0056 noitartibrA/lageL secivreS tnatlusnoC dna lanoisseforP 005,4 373,3 000,4 000,4 %00.0 0
E rerusaerT/krelC 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 000,56 386,812 000,001 253,211 000,002 %00.001 000,001
E rerusaerT/krelC 000 631_0056 oediV gniteeM secivreS tnatlusnoC dna lanoisseforP 000,52 563,62 000,52 011,61 000,53 %00.04 000,01 71 lennahC
E rerusaerT/krelC 000 0066 stcartnoC ecnanetniaM 000,5 428 005,1 005,1 %00.0 0
E rerusaerT/krelC 000 5266 sriapeR ecnanetniaM tnempiuqE 002 0 005 005 %00.0 0
E rerusaerT/krelC 000 001_0076 noitacudE gniniarT & levarT 000,2 905,1 050,2 523,1 000,5 %09.341 059,2
E rerusaerT/krelC 000 501_0076 gniniarT laicepS gniniarT & levarT 000,1 597 000,1 000,1 %00.0 0
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desoporP

 dednemA 41 YF
 51 YF ot tegduB

desoporP
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075
175
275
375
475
575
675
775
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975
085
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385
485
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806
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016
116
216
316
416
516
616
716
816
916
026

E rerusaerT/krelC 000 011_0076 esnepxE levarT gniniarT & levarT 001,1 548 001,1 150,1 000,5 %55.453 009,3
E rerusaerT/krelC 000 511_0076 egaeliM gniniarT & levarT 0 0 052 052 %00.0 0
E rerusaerT/krelC 000 001_0086 enohpeleT  secivreS rof seeF 0  
E rerusaerT/krelC 000 501_0086 segrahC ataD TB  secivreS rof seeF 0  
E rerusaerT/krelC 000 061_0086 kcehC dnuorgkcaB  secivreS rof seeF 000,51 540,51 000,61 055,11 000,61 %00.0 0
E rerusaerT/krelC 000 0007 esnepxE tbeD daB 001 0 01 06  
E rerusaerT/krelC 000 2007 esnepxE tseretnI 0  
E rerusaerT/krelC 000 511_0027 tnempiuqE esaeL/tneR 005,9 480,5 000,01 005,2 005,7 %00.52- 005,2-
E rerusaerT/krelC 000 3037 seeF knaB dna yrotalugeR 001,51 853,41 000,51 376,41 000,51 %00.0 0
E rerusaerT/krelC 000 011_5747 segrahC knaB seeF tnegA gniyaP tbeD 0 247 0  
E rerusaerT/krelC 000 5108 seeF tceridnI 0 0 0  
E rerusaerT/krelC 000 2208 DEB - eeF nimdA esihcnarF 001,92 140,92 000,03 140,92 0 %00.001- 000,03-
E rerusaerT/krelC snoitcelE 010 011_0005 emiT traP ralugeR segaW dna seiralaS 005 0 005   
E rerusaerT/krelC 010 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 0 0 055  005
E rerusaerT/krelC 010 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 0 0   
E rerusaerT/krelC 010 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0   
E rerusaerT/krelC 010 001_0045 ACIF stifeneB eeyolpmE 0 0 0 24   
E rerusaerT/krelC 010 0006 seilppuS eciffO 002 58 001,1 074 001 %19.09- 000,1-
E rerusaerT/krelC 010 5006 egatsoP 000,5 837,4 000,4 000,01 %00.051 000,6
E rerusaerT/krelC 010 521_0046 snoitacinummoceleT seitilitU 007 207 057 881 057 %00.0 0
E rerusaerT/krelC 010 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 053,91 769,71 000,31 465,4 0 %00.001- 000,31-
E rerusaerT/krelC 010 001_0086 enohpeleT  secivreS rof seeF 0   
E rerusaerT/krelC TI 110 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 217,391 576,351 430,061 823,36   
E rerusaerT/krelC 110 011_0005 emiT traP ralugeR segaW dna seiralaS 0 0 0   
E rerusaerT/krelC 110 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 0 0   
E rerusaerT/krelC 110 0015 emitrevO 0 0 0   
E rerusaerT/krelC 110 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 529 054 000,1 002 000,1 %00.0 0
E rerusaerT/krelC 110 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 0 0   
E rerusaerT/krelC 110 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0   
E rerusaerT/krelC 110 001_0045 ACIF stifeneB eeyolpmE 0 0 598,41 068,4   
E rerusaerT/krelC 110 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0   
E rerusaerT/krelC 110 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 039,01 105,7   
E rerusaerT/krelC 110 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0   
E rerusaerT/krelC 110 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0   
E rerusaerT/krelC 110 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0 010,4 486   
E rerusaerT/krelC 110 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0 004 102   
E rerusaerT/krelC 110 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E rerusaerT/krelC 110 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 029 047 000,1 084 000,1 %00.0 0
E rerusaerT/krelC 110 0006 seilppuS eciffO 0 0 0  
E rerusaerT/krelC 110 5006 egatsoP 0 0 0  
E rerusaerT/krelC 110 0106 tnempiuqE retupmoC 000,63 571,95 000,63 188,71 000,57 %33.801 000,93
E rerusaerT/krelC 110 5106 erawtfoS retupmoC 000,61 269,32 000,61 229,11 000,04 %00.051 000,42
E rerusaerT/krelC 110 7106 .tniaM dna gnisneciL retupmoC 075,132 981,552 041,903 297,632 000,043 %89.9 068,03
E rerusaerT/krelC 110 0206 tnempiuqE eciffO 0 0 0  
E rerusaerT/krelC 110 2026 tgM repaP/gniypoC/gnitnirP 0 0 0  
E rerusaerT/krelC 110 3026 snoitpircsbuS/seuD 007,4 665 007,4 506,3 005,1 %90.86- 002,3-
E rerusaerT/krelC 110 8026 seilppuS laicepS 0 0 0  
E rerusaerT/krelC 110 0126 tnempiuqE dna slooT llamS 005,2 749 005,2 693 005,2 %00.0 0
E rerusaerT/krelC 110 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 000,1 2 000,1 21 052 %00.57- 057-
E rerusaerT/krelC 110 521_0046 snoitacinummoceleT seitilitU 05 005 05 694,55 005 %00.009 054
E rerusaerT/krelC 110 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 006,46 216,64 000,53 807,81 000,02 %68.24- 000,51-  pleh - snoitisop wen
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E rerusaerT/krelC 110 0066 stcartnoC ecnanetniaM 007 596 596 596 596 %00.0 0
E rerusaerT/krelC 110 001_0076 noitacudE gniniarT & levarT 006,6 917 005,2 005,2 %00.0 0
E rerusaerT/krelC 110 501_0076 gniniarT laicepS gniniarT & levarT 007,6 0 009,5 002,2 000,5 %52.51- 009-
E rerusaerT/krelC 110 011_0076 esnepxE levarT gniniarT & levarT 000,1 172 000,1 000,2 %00.001 000,1
E rerusaerT/krelC 110 001_0086 enohpeleT  secivreS rof seeF 0  
E rerusaerT/krelC 110 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0  
E rerusaerT/krelC 110 011_0086 latneR tnempiuqE  secivreS rof seeF 0 0 0  
E rerusaerT/krelC 110 511_0027 tnempiuqE esaeL/tneR 005,14 141,63 541,63 525,91 541,63 %00.0 0
E rerusaerT/krelC 110 001_5227 tenretnI gninoisivorP 057 555 057 003 057 %00.0 0
E rerusaerT/krelC lloryaP 210 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 927,331 854,121 017,541 376,27  
E rerusaerT/krelC 210 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,3 524,2 000,5 0 %00.001- 000,5- nosrep wen
E rerusaerT/krelC 210 0015 emitrevO 005,11 972,82 000,21 375,7 000,01 %76.61- 000,2- ffats wen
E rerusaerT/krelC 210 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 004 055- 000,2 447 004 %00.08- 006,1-
E rerusaerT/krelC 210 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 77 0   
E rerusaerT/krelC 210 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 911,1 007,1 058   
E rerusaerT/krelC 210 001_0045 ACIF stifeneB eeyolpmE 0 0 033,21 323,6   
E rerusaerT/krelC 210 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0   
E rerusaerT/krelC 210 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 934,8 932,01   
E rerusaerT/krelC 210 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0   
E rerusaerT/krelC 210 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0   
E rerusaerT/krelC 210 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0 504,1 558   
E rerusaerT/krelC 210 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0 008 915   
E rerusaerT/krelC 210 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E rerusaerT/krelC 210 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 027 045 057 081   
E rerusaerT/krelC 210 0006 seilppuS eciffO 005,5 922,5 005,2 864,2 005,5 %00.021 000,3
E rerusaerT/krelC 210 5006 egatsoP 0 0 0  
E rerusaerT/krelC 210 0106 tnempiuqE retupmoC 0 0 0  
E rerusaerT/krelC 210 5106 erawtfoS retupmoC 000,1 813 0  
E rerusaerT/krelC 210 0206 tnempiuqE eciffO 003 082 005 0 %00.001- 005-
E rerusaerT/krelC 210 0026 seilppuS dnA seeF lacideM 002 57 005 005 %00.0 0
E rerusaerT/krelC 210 2026 tgM repaP/gniypoC/gnitnirP 005 714 000,1 161 000,1 %00.0 0
E rerusaerT/krelC 210 4126 smrofinU dnA gnihtolC 058 058 000,1 000,1 %00.0 0
E rerusaerT/krelC 210 0536 gnisitrevdA & ecitoN lageL 000,1 115 000,1 000,1 %00.0 0
E rerusaerT/krelC 210 521_0046 snoitacinummoceleT seitilitU 002,2 803,2 002,2 920,1 004,2 %90.9 002
E rerusaerT/krelC 210 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 000,41 735,71 000,41 214,11 003 %68.79- 007,31- ffats wen
E rerusaerT/krelC 210 421_0056 gnissecorP lloryaP secivreS tnatlusnoC dna lanoisseforP 000,31 447,71 000,01 0 %00.001- 000,01- ffats wen
E rerusaerT/krelC 210 5266 sriapeR ecnanetniaM tnempiuqE 002 561 005 005 %00.0 0
E rerusaerT/krelC 210 001_0076 noitacudE gniniarT & levarT 0 0 0   
E rerusaerT/krelC 210 011_0076 esnepxE levarT gniniarT & levarT 0 0 0     
E rerusaerT/krelC 210 001_0086 enohpeleT  secivreS rof seeF 0     
E rerusaerT/krelC 210 501_0086 segrahC ataD TB  secivreS rof seeF 0     
E rerusaerT/krelC 210 511_0027 tnempiuqE esaeL/tneR 025,1 915,1 005,1 605 0 %00.001- 005,1-
E rerusaerT/krelC 000 0024 FRS noitarotseR noitavreserP ot refsnarT 0 0  327,53 327,53 dnuf evreser ot
E yenrottA ytiC 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 163,425 920,155 512,245 569,752   
E yenrottA ytiC 000 011_0005 emiT traP ralugeR segaW dna seiralaS 0 0 0 0   
E yenrottA ytiC 000 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,02 102,9 000,01 0 000,5 %00.05- 000,5- noitisop wen
E yenrottA ytiC 000 0015 emitrevO 0 0 0     
E yenrottA ytiC 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 081,2 034 0 516,1  000,2 000,2
E yenrottA ytiC 000 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 0 0     
E yenrottA ytiC 000 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 053,2 0     
E yenrottA ytiC 000 001_0045 ACIF stifeneB eeyolpmE 0 0 023,24     
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E yenrottA ytiC 000 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E yenrottA ytiC 000 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 782,23     
E yenrottA ytiC 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 885,81     
E yenrottA ytiC 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0     
E yenrottA ytiC 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0 541,5  0   
E yenrottA ytiC 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0 0     
E yenrottA ytiC 000 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0     
E yenrottA ytiC 000 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 002,1 123,2 0 460,1  004,2 004,2
E yenrottA ytiC 000 0006 seilppuS eciffO 053,2 165,1 001,2 896  001,2 %00.0 0
E yenrottA ytiC 000 5006 egatsoP 005,1 342,1 005,1 010,1  005,1 %00.0 0
E yenrottA ytiC 000 0106 tnempiuqE retupmoC 0 0 0 551     
E yenrottA ytiC 000 5106 erawtfoS retupmoC 0 0 0     
E yenrottA ytiC 000 0206 tnempiuqE eciffO 0 0 0  000,01 000,01 ffats wen rof emit eno
E yenrottA ytiC 000 0026 seilppuS dnA seeF lacideM 052 051 0  0 0
E yenrottA ytiC 000 2026 tgM repaP/gniypoC/gnitnirP 006 289 006 831  006 %00.0 0
E yenrottA ytiC 000 3026 snoitpircsbuS/seuD 000,1 657 003,4 714,1  003,4 %00.0 0
E yenrottA ytiC 000 4026 skooB 005,72 912,72 003,02 166,01 003,02 %00.0 0
E yenrottA ytiC 000 0536 gnisitrevdA & ecitoN lageL 0 0 002 002 %00.0 0
E yenrottA ytiC 000 511_0046 retawetsaW/retaW seitilitU 0 8 0    
E yenrottA ytiC 000 521_0046 snoitacinummoceleT seitilitU 003,3 042,3 003,3 933,1 003,3 %00.0 0
E yenrottA ytiC 000 601_0056 yenrottA ytiC secivreS tnatlusnoC dna lanoisseforP 0 62- 0  
E yenrottA ytiC 000 511_0056 noitartibrA/lageL secivreS tnatlusnoC dna lanoisseforP 907,582 362,622 907,281 979,32 000,041 %83.32- 907,24-
E yenrottA ytiC 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP sessentiw trepxe/gniybbol 005,75 022,75 000,56 792,7 000,56 %00.0 0
E yenrottA ytiC 000 001_0076 noitacudE gniniarT & levarT 000,1 808,1 000,2 173  000,2 %00.0 0
E yenrottA ytiC 000 011_0076 esnepxE levarT gniniarT & levarT 000,1 674 000,1  000,1 %00.0 0
E yenrottA ytiC 000 001_0086 enohpeleT  secivreS rof seeF 003,3 0 0     
E yenrottA ytiC 000 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0     
E yenrottA ytiC 000 511_0027 tnempiuqE esaeL/tneR 000,2 0 000,2  0 %00.001- 000,2-
E gninoZ dna gninnalP 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 729,105 956,605 754,115 303,442     
E gninoZ dna gninnalP 000 0015 emitrevO 0 51 0  
E gninoZ dna gninnalP 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO gnihtolc 000,1 263,1 002,1 058  526,1 %24.53 524 4126 morf
E gninoZ dna gninnalP 000 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 132 0     
E gninoZ dna gninnalP 000 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 768 0 509     
E gninoZ dna gninnalP 000 001_0045 ACIF stifeneB eeyolpmE 0 0 713,93     
E gninoZ dna gninnalP 000 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 649,61- 0     
E gninoZ dna gninnalP 000 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 423,03     
E gninoZ dna gninnalP 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 002,7     
E gninoZ dna gninnalP 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0     
E gninoZ dna gninnalP 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0 088,5  0 %00.001- 088,5-
E gninoZ dna gninnalP 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 418 0     
E gninoZ dna gninnalP 000 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0     
E gninoZ dna gninnalP 000 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 044,1 988,3 008,4 433,1   
E gninoZ dna gninnalP 000 0006 seilppuS eciffO 108,6 511,6 507,3 889 005,4 %64.12 597
E gninoZ dna gninnalP 000 5006 egatsoP 000,5 701,5 005,4 147,1  000,5 %11.11 005
E gninoZ dna gninnalP 000 0106 tnempiuqE retupmoC 0 68   
E gninoZ dna gninnalP 000 5106 erawtfoS retupmoC 0 0 0   
E gninoZ dna gninnalP 000 0206 tnempiuqE eciffO 0 0 0  008 008
E gninoZ dna gninnalP 000 2026 tgM repaP/gniypoC/gnitnirP 000,61 022,41 0 000,4 000,4
E gninoZ dna gninnalP 000 3026 snoitpircsbuS/seuD 411,4 470,4 395,2 860,2  071,2 %13.61- 324-
E gninoZ dna gninnalP 000 8026 seilppuS laicepS doof 244,1 232,1 009 876 000,1 %11.11 001 stneve rof
E gninoZ dna gninnalP 000 0126 tnempiuqE dna slooT llamS 003 0 008  0 %00.001- 008-

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 71



21

31
41

A D E F I J K M N O P Q R S T U

tsiL dnarG detamitsE 51 YF 238,153 31 YF 31 YF 41 YF 41 YF 51 YF 51 YF
 egatnecreP

egnahC egnahC ralloD setoN

 dednemA
tegduB

 lautcA
detiduanU

 dednemA
tegduB

3/21hguorhT
3102/1 tegduB desoporP

 tegduB desoporP
.stpeD/OAC

 dednemA 41 YF
 51 YF ot tegduB

desoporP

 dednemA 41 YF
 51 YF ot tegduB

desoporP
emaN tpeD noisiviD tnuoccA noitpircseD tnuoccA LG stidE - noitpircseD LG

327
427
527
627
727
827
927
037
137
237
337
437
537
637
737
837
937
047
147
247
347
447
547
647
747
847
947
057
157
257
357
457
557
657
757
857
957
067
167
267
367
467
567
667
767
867
967
077
177
277
377

E gninoZ dna gninnalP 000 4126 smrofinU dnA gnihtolC 524 524 524  0 %00.001- 524- 521_0025 ot
E gninoZ dna gninnalP 000 0536 gnisitrevdA & ecitoN lageL 009,4 011,4 002,3 354,1 005,5 %88.17 003,2
E gninoZ dna gninnalP 000 511_0046 retawetsaW/retaW seitilitU 0 0 0   
E gninoZ dna gninnalP 000 521_0046 snoitacinummoceleT seitilitU 004,4 425,4 005,4 758,1  006,4 %22.2 001
E gninoZ dna gninnalP 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 395,46 899,42 743,65 590,03  000,33 %34.14- 743,32-
E gninoZ dna gninnalP 000 001_0076 noitacudE gniniarT & levarT 005,5 125,4 023,2 416,1  007,2 %83.61 083
E gninoZ dna gninnalP 000 701_0076 slairetaM gniniarT gniniarT & levarT 0 0 08  08 %00.0 0
E gninoZ dna gninnalP 000 011_0076 esnepxE levarT gniniarT & levarT 145,7 862,7 061,6 743  007,4 %07.32- 064,1-
E gninoZ dna gninnalP 000 511_0076 egaeliM gniniarT & levarT 001 0 001  001 %00.0 0
E gninoZ dna gninnalP 000 001_0086 enohpeleT  secivreS rof seeF 0   
E gninoZ dna gninnalP 000 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0   
E gninoZ dna gninnalP 000 041_0086 esnepxE ytilatipsoH  secivreS rof seeF 0 0 0   
E gninoZ dna gninnalP 000 511_0027 tnempiuqE esaeL/tneR 001,4 516,2 002,4  002,4 %00.0 0
E rossessA ytiC 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 419,171 233,661 596,971 436,58   
E rossessA ytiC 000 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 068,6 620,7 004,3 0 004,3 %00.0 0
E rossessA ytiC 000 0015 emitrevO 113 911 003 0 003 %00.0 0
E rossessA ytiC 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 521,1 577 0 327     
E rossessA ytiC 000 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 0 0     
E rossessA ytiC 000 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 524 524 524  0 %00.001- 524-
E rossessA ytiC 000 001_0045 ACIF stifeneB eeyolpmE 0 701,41     
E rossessA ytiC 000 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E rossessA ytiC 000 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 536,01     
E rossessA ytiC 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 066,2     
E rossessA ytiC 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0     
E rossessA ytiC 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 502,2  0   
E rossessA ytiC 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0     
E rossessA ytiC 000 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 109,1 050,1     
E rossessA ytiC 000 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 027 071,1 027 063  0 %00.001- 027-
E rossessA ytiC 000 0006 seilppuS eciffO 000,1 911,1 061 401 061 %00.0 0
E rossessA ytiC 000 5006 egatsoP 007,1 037 007,1 522 007,1 %00.0 0
E rossessA ytiC 000 0106 tnempiuqE retupmoC 0 0 0  
E rossessA ytiC 000 5106 erawtfoS retupmoC 0 0 0  
E rossessA ytiC 000 0206 tnempiuqE eciffO 0 0 509 67 509 %00.0 0
E rossessA ytiC 000 0026 seilppuS dnA seeF lacideM 57 57 0  
E rossessA ytiC 000 2026 tgM repaP/gniypoC/gnitnirP 002 11 000,1 0 000,1 %00.0 0
E rossessA ytiC 000 3026 snoitpircsbuS/seuD 601,2 240,2 584,2 918,1 047,1 %89.92- 547-
E rossessA ytiC 000 8026 seilppuS laicepS 910,3 589 0  
E rossessA ytiC 000 0126 tnempiuqE dna slooT llamS 0 0 0  
E rossessA ytiC 000 4126 smrofinU dnA gnihtolC 0 0 0 524 524
E rossessA ytiC 000 0536 gnisitrevdA & ecitoN lageL 055 233 053 0 053 %00.0 0
E rossessA ytiC 000 511_0046 retawetsaW/retaW seitilitU 0 0 0  
E rossessA ytiC 000 521_0046 snoitacinummoceleT seitilitU 000,2 719,1 000,2 887 000,2 %00.0 0
E rossessA ytiC 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 0 005,5 0  
E rossessA ytiC 000 0066 stcartnoC ecnanetniaM 000,7 004 008,01 004 003,1 %69.78- 005,9-
E rossessA ytiC 000 001_0076 noitacudE gniniarT & levarT 008 007 572,1 253 572,1 %00.0 0
E rossessA ytiC 000 011_0076 esnepxE levarT gniniarT & levarT 005,1 258 005,1 604 005,1 %00.0 0
E rossessA ytiC 000 001_0086 enohpeleT  secivreS rof seeF 0   
E rossessA ytiC 000 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0   
E dnuF evreseR ot yenoM lasiarppA etatS  refsnarT 000,05 000,05
E rossessA ytiC 000 511_0027 tnempiuqE esaeL/tneR 006 055 006 0     
E secruoseR namuH 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 999,823 393,703 382,733 510,241     
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E secruoseR namuH 000 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 005,1 779,8 005,9 952,51  005,9 %00.0 0
E secruoseR namuH 000 0015 emitrevO 005 872 005 91  000,1 %00.001 005
E secruoseR namuH 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 521 521 0 882   
E secruoseR namuH 000 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 451 0 184   
E secruoseR namuH 000 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 244 0  007 007
E secruoseR namuH 000 001_0045 ACIF stifeneB eeyolpmE 0 095,62   
E secruoseR namuH 000 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0   
E secruoseR namuH 000 511_0045 B tnemeriteR stifeneB eeyolpmE 0 000,02   
E secruoseR namuH 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 531,23   
E secruoseR namuH 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0   
E secruoseR namuH 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 340,4  0 %00.001- 340,4-
E secruoseR namuH 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 69 0   
E secruoseR namuH 000 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E secruoseR namuH 000 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 027 518 027 054  518 %91.31 59
E secruoseR namuH 000 551_0045 noitatropsnarT cilbuP stifeneB eeyolpmE 000,7 814,2- 000,7 826,1  0 %00.001- 000,7- stifeneb eeyolpme ot devom
E secruoseR namuH 000 0006 seilppuS eciffO 087,1 377,1 087,1 508  000,2 %63.21 022
E secruoseR namuH 000 5006 egatsoP 053 712 053 811  053 %00.0 0
E secruoseR namuH 000 0106 tnempiuqE retupmoC 0 0 0   
E secruoseR namuH 000 5106 erawtfoS retupmoC 0 0 0   
E secruoseR namuH 000 0206 tnempiuqE eciffO 072 062 072 0  005 %91.58 032
E secruoseR namuH 000 0026 seilppuS dnA seeF lacideM 000,1 099 0  0 0
E secruoseR namuH 000 2026 tgM repaP/gniypoC/gnitnirP 000,4 183,1 000,1 625  000,1 %00.0 0
E secruoseR namuH 000 3026 snoitpircsbuS/seuD 004,1 483,1 004,1 581  004,1 %00.0 0
E secruoseR namuH 000 0536 gnisitrevdA & ecitoN lageL 007,3 231,3 007,1 0  007,1 %00.0 0
E secruoseR namuH 000 511_0046 retawetsaW/retaW seitilitU 0 0 0   
E secruoseR namuH 000 521_0046 snoitacinummoceleT seitilitU 002,3 490,3 002,3 582,1  002,4 %52.13 000,1
E secruoseR namuH 000 511_0056 noitartibrA/lageL secivreS tnatlusnoC dna lanoisseforP 0 0 0   
E secruoseR namuH 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 0 000,1 0   
E secruoseR namuH 000 521_0056 gnilesnuoC / ecnatsissA eeyolpmE secivreS tnatlusnoC dna lanoisseforP 009,71 624,31 009,71 159,8  009,71 %00.0 0
E secruoseR namuH 000 5266 sriapeR ecnanetniaM tnempiuqE 002 0 0   
E secruoseR namuH 000 001_0076 noitacudE gniniarT & levarT 000,31 576,7 000,21 663,1  000,21 %00.0 0 gniniart ytisrevid enil-no
E secruoseR namuH 000 501_0076 gniniarT laicepS gniniarT & levarT 000,9 561,4 000,02 766,3 000,02 %00.0 0
E secruoseR namuH 000 011_0076 esnepxE levarT gniniarT & levarT 0 0 0  
E secruoseR namuH 000 001_0086 enohpeleT  secivreS rof seeF 0  
E secruoseR namuH 000 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0  
E secruoseR namuH 000 061_0086 kcehC dnuorgkcaB  secivreS rof seeF 000,5 089,4 000,5 0  
E secruoseR namuH 000 511_0027 tnempiuqE esaeL/tneR 251,1 468 251,1 405 251,1 %00.0 0
E serutidnepxe tnarG ssenlleW 000,05
E eriF nimdA 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 784,421 816,811 450,153 539,112    
E eriF 000 0015 emitrevO 004,3 168,2 004,8 541,2 004,8 %00.0 0
E eriF 000 501_0025 ytuD laicepS secivreS lanosreP rehtO tnemyolpme edistuo 0 444,24 000,04 046,02 000,03 %00.52- 000,01-
E eriF 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 006 02- 643,4 577 643,4 %00.0 0
E eriF 000 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 0 0 0   
E eriF 000 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 0 0   
E eriF 000 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 043 528,2 043,1 528,2 %00.0 0
E eriF 000 001_0045 ACIF stifeneB eeyolpmE 0 763,01   
E eriF 000 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0   
E eriF 000 011_0045 A tnemeriteR stifeneB eeyolpmE 0 056,53   
E eriF 000 511_0045 B tnemeriteR stifeneB eeyolpmE 0 857,1   
E eriF 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0   
E eriF 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0   
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E eriF 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 825,3  0 %00.001- 825,3-
E eriF 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E eriF 000 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E seeF tcapmI 0
E eriF 000 0006 seilppuS eciffO 000,3 329,1 003,6 525,1 003,6 %00.0 0
E eriF 000 5006 egatsoP 006 006 006 22  006 %00.0 0
E eriF 000 0106 tnempiuqE retupmoC 003,2 390,2 0  0 0
E eriF 000 5106 erawtfoS retupmoC 0 0 0   
E eriF 000 0206 tnempiuqE eciffO 000,1 0 000,1 000,1 %00.0 0
E eriF 000 5206 sgnihsinruF 001,5 756,3 003,5 673,2 003,5 %00.0 0
E eriF 000 0306 skcurT dna selciheV 000,43 469,13 0 0 0
E eriF 000 0026 seilppuS dnA seeF lacideM 528 373,2 005 885,1 008,2 %00.064 003,2
E eriF 000 2026 tgM repaP/gniypoC/gnitnirP 827,2 691,2 008,3 006,1 008,3 %00.0 0
E eriF 000 3026 snoitpircsbuS/seuD 007,1 007,1 257,2 006 057,2 %70.0- 2-
E eriF 000 4026 skooB 0 0 006 0 %00.001- 006-
E eriF 000 6026 seilppuS naidotsuC 006,9 633,9 006,9 490,5 006,9 %00.0 0
E eriF 000 8026 seilppuS laicepS 091,3 637,2 092,6 964,3 092,6 %00.0 0
E eriF 000 0126 tnempiuqE dna slooT llamS 008 795 078 701 078 %00.0 0
E eriF 000 1126 tnempiuqE dezilaicepS 001,1 001,1 035,3 0  0 %00.001- 035,3-
E eriF 000 2126 leuF 0   
E eriF 000 001_2126 dedaelnU leuF 0   
E eriF 000 011_2126 leseiD leuF 0   
E eriF 000 4126 smrofinU dnA gnihtolC 0 0 0   
E eriF 000 001_4126 smrofinU sserD smrofinU dnA gnihtolC 000,6 217,5 000,6 616,5 000,9 %00.05 000,3
E eriF 000 5126 gnirednuaL mrofinU 006 381 006 705 006 %00.0 0
E eriF 000 6726 slairetaM&seilppuS dleiF 0 0 005,11 0 005,11 %00.0 0
E eriF 000 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 000,2 919 000,2 352 000,2 %00.0 0
E eriF 000 501_0036 seilppuS tniaM elciheV ecnanetniaM & riapeR 000,91 920,81 000,91 585,21  000,04 %35.011 000,12 egrahc WPD on
E eriF 000 021_0036 seriT ecnanetniaM & riapeR 0 0 0   
E eriF 000 071_0036 sgnidliuB ecnanetniaM & riapeR 288,32 536,32 233,33 177,71 233,33 %00.0 0
E eriF 000 0536 gnisitrevdA & ecitoN lageL 000,1 0 000,1 0 000,1 %00.0 0
E eriF 000 001_0046 yticirtcelE seitilitU 008,15 645,44 000,44 045,91 000,64 %55.4 000,2
E eriF 000 501_0046 saG seitilitU 005,05 215,44 005,45 887,01 005,45 %00.0 0
E eriF 000 511_0046 retawetsaW/retaW seitilitU 051,8 906,8 051,6 664,3 005,9 %74.45 053,3
E eriF 000 711_0046 retawmrotS seitilitU 166 456 166 372 007 %09.5 93
E eriF 000 021_0046 lavomeR hsibbuR seitilitU 005,3 871,3 005,3 363,1  007,3 %17.5 002
E eriF 000 521_0046 snoitacinummoceleT seitilitU 0 0 0   
E eriF 000 721_0046 snoitacinummoC ralulleC seitilitU 008,9 305,9 003,3 140,4 008,9 %79.691 005,6
E eriF 000 711_0056 srerutceL dna srotcurtsnI secivreS tnatlusnoC dna lanoisseforP 0 0 0   
E eriF 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 002,2 323,1 002,2 585 002,2 %00.0 0
E eriF 000 121_0056 lavomeR wonS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 0 0 0   
E eriF 000 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 0 0 018  018 %00.0 0
E eriF 000 0066 stcartnoC ecnanetniaM 031,9 362,8 031,9 882,6  031,9 %00.0 0
E eriF 000 5066 ecnanetniaM oidaR 0 0 076,4 522 076,4 %00.0 0
E eriF 000 5166 sriapeR ytreporP 0 0 0   
E eriF 000 001_0076 noitacudE gniniarT & levarT 0 0 0   
E eriF 000 501_0076 gniniarT laicepS gniniarT & levarT 000,32 954,12 000,91 910,31 000,91 %00.0 0
E eriF 000 701_0076 slairetaM gniniarT gniniarT & levarT 000,1 529 000,5 481,1 000,5 %00.0 0
E eriF 000 011_0076 esnepxE levarT gniniarT & levarT 0 0 0   
E eriF 000 001_0086 enohpeleT  secivreS rof seeF 0 0 0   
E eriF 000 301_0086 secivreS noitcepsnI  secivreS rof seeF 770,26 061,45 000,05 029,21 000,06 %00.02 000,01 naicinhcet gnillib loohcs mrala erif
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E eriF 000 501_0086 segrahC ataD TB  secivreS rof seeF 000,1 0 005,2 0  
E eriF 000 011_0086 latneR tnempiuqE  secivreS rof seeF 0 0 0   
E eriF 000 041_0086 esnepxE ytilatipsoH  secivreS rof seeF 010,1 02 002  
E eriF 000 551_0086 stnevE laicepS  secivreS rof seeF 0 0 0   
E eriF 000 5007 rorrE rof dnufeR 007,1 156,1 000,1 191 000,1 %00.0 0
E eriF 000 511_0027 tnempiuqE esaeL/tneR 000,34 218,73 000,34 182,91 000,34 %00.0 0
E eriF 000 001_0327 elciheV ecnarusnI 0 0 0   
E eriF 000 501_0327 lareneG ecnarusnI 0 0 0   
E eriF 000 701_0327 ytreporP ecnarusnI 0 0 0   
E eriF eriF 040 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 849,486,3 263,556,3 199,506,3 925,058,1   
E eriF 040 0015 emitrevO 057,15 258,48 000,66 948,05 000,58 %97.82 000,91
E eriF 040 501_0025 ytuD laicepS secivreS lanosreP rehtO 088,232 821,392 619,836 739,022 000,083 %25.04- 619,852- gniffats muminim
E eriF 040 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 577,322 564,461 000,032 850,24 000,042 %53.4 000,01 sme/kcis/yadiloh
E eriF 040 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 000,1 371 0 586   
E eriF 040 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 581 0   
E eriF 040 501_0035 eriF A tnemyolpmE tsoP snoitubirtnoC reyolpmE 0 207,5 0   
E eriF 040 001_0045 ACIF stifeneB eeyolpmE 0 765,37   
E eriF 040 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0   
E eriF 040 011_0045 A tnemeriteR stifeneB eeyolpmE 0 415,913   
E eriF 040 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 615,202   
E eriF 040 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0   
E eriF 040 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 075,54  0 %00.001- 075,54-
E eriF 040 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 592,91 0   
E eriF 040 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E eriF 040 0106 tnempiuqE retupmoC 488 488 0   
E eriF 040 3026 snoitpircsbuS/seuD 002,4 431,4 002,4 171,4 002,4 %00.0 0
E eriF 040 8026 seilppuS laicepS 0 0 0   
E eriF 040 0126 tnempiuqE dna slooT llamS 000,5 814,4 000,5 474,1 000,5 %00.0 0
E eriF 040 1126 tnempiuqE dezilaicepS 0 0 0   
E eriF 040 001_1126 esoH eriF tnempiuqE dezilaicepS 000,5 967,4 005,8 000,5 %81.14- 005,3-
E eriF 040 501_1126 skcaP riA tnempiuqE dezilaicepS 056,41 845,41 056,41 459,5 008,22 %36.55 051,8
E eriF 040 011_1126 tnempiuqE ytefaS tnempiuqE dezilaicepS 616,61 039,51 000,61 726,3 005,91 %88.12 005,3
E eriF 040 511_1126 raeG tuonruT tnempiuqE dezilaicepS 000,53 741,43 000,53 855,41 000,14 %41.71 000,6
E eriF 040 021_1126 tnempiuqE snoitacinummoC tnempiuqE dezilaicepS 0 0 0   
E eriF 040 031_1126 srehsiugnitxE tnempiuqE dezilaicepS 018 454 018 59 018 %00.0 0
E eriF 040 2126 leuF 000,87 662,18 488,58 787,83  0 %00.001- 488,58- egrahc WPD on
E eriF 040 001_2126 dedaelnU leuF 654,2 249,1 654,2 553,1 654,2 %00.0 0
E eriF 040 011_2126 leseiD leuF 0   
E eriF 040 4126 smrofinU dnA gnihtolC 0 0 0   
E eriF 040 001_4126 smrofinU sserD smrofinU dnA gnihtolC 0 0 0   
E eriF 040 011_4126 ralugeR smrofinU dnA gnihtolC 098,71 669,61 034,81 081 034,42 %65.23 000,6
E eriF 040 5126 gnirednuaL mrofinU 0 0 0   
E eriF 040 701_0076 slairetaM gniniarT gniniarT & levarT 0 0 0   
E eriF 040 5008 sriapeR tnempiuqE/elciheV 007,741 951,851 000,051 989,06 0 %00.001- 000,051- egrahc WPD on
E eriF SME 140 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 130,585 123,175 678,295 872,703   
E eriF 140 0015 emitrevO 000,02 533,91 000,03 676,21 000,03 %00.0 0
E eriF 140 501_0025 ytuD laicepS secivreS lanosreP rehtO 057,15 084,94 057,15 576,93 057,15 %00.0 0
E eriF 140 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 464,63 731,53 172,64 365,01 061,94 %42.6 988,2
E eriF 140 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 008 451 006,1 0 %00.001- 006,1-
E eriF 140 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 325 0 835  002,2 002,2
E eriF 140 501_0035 eriF A tnemyolpmE tsoP snoitubirtnoC reyolpmE 0 779 0   
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E eriF 140 001_0045 ACIF stifeneB eeyolpmE 0 287,9   
E eriF 140 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0   
E eriF 140 011_0045 A tnemeriteR stifeneB eeyolpmE 0 0 014,25   
E eriF 140 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0   
E eriF 140 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0   
E eriF 140 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 028,8   
E eriF 140 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 268,3 0   
E eriF 140 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E eriF 140 0026 seilppuS dnA seeF lacideM 0 0 0 945,1   
E eriF 140 001_0026 lacideM lareneG seilppuS dnA seeF lacideM 002,04 555,93 000,04 220,53 000,45 %00.53 000,41
E eriF 140 011_0026 negyxO seilppuS dnA seeF lacideM 000,9 207,7 000,6 560,5 000,01 %76.66 000,4 ?stsoc revoc ot eef esaercni
E eriF 140 3026 snoitpircsbuS/seuD 041 021 041 0 041 %00.0 0
E eriF 140 8026 seilppuS laicepS 0 0 0   
E eriF 140 001_2126 dedaelnU leuF 0 3 0   
E eriF 140 5126 gnirednuaL mrofinU 0 0 0   
E eriF 140 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 0 0 0   
E eriF 140 501_0036 seilppuS tniaM elciheV ecnanetniaM & riapeR 0 0 0   
E eriF 140 0008 secivreS gnilliB 230,251 230,251 440,161 233,92 000,06 %47.26- 440,101- tcartnoc ANV ot devom
E eriF orP eriF 240 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 221,712 135,702 0   
E eriF 240 0015 emitrevO 000,5 472,4 0   
E eriF 240 501_0025 ytuD laicepS secivreS lanosreP rehtO 0 206 0   
E eriF 240 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 644,3 231,3 0   
E eriF 240 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 004,2 000,3 0   
E eriF 240 501_0035 eriF A tnemyolpmE tsoP snoitubirtnoC reyolpmE 0 561 0   
E eriF 240 001_0045 ACIF stifeneB eeyolpmE 0 0   
E eriF 240 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0   
E eriF 240 011_0045 A tnemeriteR stifeneB eeyolpmE 0 0 0   
E eriF 240 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0   
E eriF 240 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0   
E eriF 240 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0  
E eriF 240 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E eriF 240 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E eriF 240 0006 seilppuS eciffO 094 174 0   
E eriF 240 2026 tgM repaP/gniypoC/gnitnirP 007 346 0   
E eriF 240 3026 snoitpircsbuS/seuD 016 606 0   
E eriF 240 8026 seilppuS laicepS 001 0 0   
E eriF 240 0126 tnempiuqE dna slooT llamS 0 0 0   
E eriF 240 001_2126 dedaelnU leuF 0 0 0   
E eriF 240 4126 smrofinU dnA gnihtolC 045 125 0   
E eriF 240 5126 gnirednuaL mrofinU 0 0 0   
E eriF 240 071_0036 sgnidliuB ecnanetniaM & riapeR 054 212 0   
E eriF 240 5066 ecnanetniaM oidaR 047,5 591,5 0   
E eriF 240 511_0076 egaeliM gniniarT & levarT 0 008- 0   
E eriF 240 5008 sriapeR tnempiuqE/elciheV 0 0 0   
E eriF gniniarT 340 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 019,08 635,97 0   
E eriF 340 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 003 57 0   
E eriF 340 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0   
E eriF 340 001_0045 ACIF stifeneB eeyolpmE 0 0   
E eriF 340 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0   
E eriF 340 011_0045 A tnemeriteR stifeneB eeyolpmE 0 0 0   
E eriF 340 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0   
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E eriF 340 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0   
E eriF 340 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0   
E eriF 340 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E eriF 340 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E eriF 340 3026 snoitpircsbuS/seuD 259 0 0   
E eriF 340 5126 gnirednuaL mrofinU 0 0 0   
E eriF stnarG 440 0015 emitrevO 467,56 968,4 725,131 014,62 0 %00.001- 725,131-
E eriF 440 501_0025 ytuD laicepS secivreS lanosreP rehtO 000,6 728,5 000,21 253,81   
E eriF 440 001_0045 ACIF stifeneB eeyolpmE 005,1 000,3   
E eriF 440 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0   
E eriF 440 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E eriF 440 0306 skcurT dna selciheV 005,21 080,21 0   
E eriF 440 8026 seilppuS laicepS 002,4 080,4 0   
E eriF 440 021_1126 tnempiuqE snoitacinummoC tnempiuqE dezilaicepS 667,45 667,45 0   
E eriF 440 011_0076 esnepxE levarT gniniarT & levarT 004,2 673,2 008,8 0   
E eriF 440 041_0086 esnepxE ytilatipsoH  secivreS rof seeF 001,2 0 007,4 0   
E eciloP nimdA 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 0 0 0   
E eciloP 000 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 0 0   
E eciloP 000 0015 emitrevO 0 0 0   
E eciloP 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 0 0   
E eciloP 000 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 0 0 0   
E eciloP 000 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 0 0   
E eciloP 000 001_0045 ACIF stifeneB eeyolpmE 0 0 0   
E eciloP 000 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0   
E eciloP 000 011_0045 A tnemeriteR stifeneB eeyolpmE 0 0 0   
E eciloP 000 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 0   
E eciloP 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0   
E eciloP 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0   
E eciloP 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0 0   
E eciloP 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E eciloP 000 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E eciloP 000 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 0 0 0   
E eciloP 000 0006 seilppuS eciffO 0 0 0   
E seeF tcapmI
E eciloP 000 5006 egatsoP 0 0 0   
E eciloP 000 0106 tnempiuqE retupmoC 000,92 958,62 000,03 0 0 %00.001- 000,03-
E eciloP 000 5106 erawtfoS retupmoC 000,41 910,41 000,9 309,3  0 %00.001- 000,9-
E eciloP 000 7106 .tniaM dna gnisneciL retupmoC 000,61 825,51 000,51 029,1  0 %00.001- 000,51-
E eciloP 000 0206 tnempiuqE eciffO 0 0 0   
E eciloP 000 2026 tgM repaP/gniypoC/gnitnirP 0 0 0   
E eciloP 000 8026 seilppuS laicepS 0 0 0   
E eciloP 000 1126 tnempiuqE dezilaicepS 485,41 485,9 000,51 565,1  0 %00.001- 000,51-
E eciloP 000 4126 smrofinU dnA gnihtolC 0 0 0   
E eciloP 000 5126 gnirednuaL mrofinU 0 0 0   
E eciloP 000 0536 gnisitrevdA & ecitoN lageL 0 0 0   
E eciloP 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 0 0 0   
E eciloP 000 021_0056 ygolonhceT noitamrofnI secivreS tnatlusnoC dna lanoisseforP 614,64 847,22 000,64 035,1  0 %00.001- 000,64-
E eciloP 000 001_0076 noitacudE gniniarT & levarT 0 0 0   
E eciloP 000 011_0076 esnepxE levarT gniniarT & levarT 0 0 0   
E eciloP 000 001_0086 enohpeleT  secivreS rof seeF 0 0 0   
E eciloP 000 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0   
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E eciloP 000 011_0086 latneR tnempiuqE  secivreS rof seeF 0 0 0   
E eciloP 000 2077 rehtO - yrevileD margorP 0 0 0   
E eciloP 000 5018 kroW ecroF robaL 0 0 0   
E eciloP stnarG 440 0015 emitrevO 258,86 850,5 943,76 043,1 0 %00.001- 943,76- TO dna yralas esab ni
E eciloP 440 001_0045 ACIF stifeneB eeyolpmE 0 0   
E eciloP 440 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0   
E eciloP 440 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E eciloP 440 0106 tnempiuqE retupmoC 538,38 420,77 989,65 459,63  0 %00.001- 989,65-
E eciloP 440 5106 erawtfoS retupmoC 483,31 586,9 112,11 417,2  0 %00.001- 112,11-
E eciloP 440 7106 .tniaM dna gnisneciL retupmoC 710,83 267,03 960,91 048,21  0 %00.001- 960,91-
E eciloP 440 0306 skcurT dna selciheV 0  0 0
E eciloP 440 8026 seilppuS laicepS 849,21 663,2 826,2 058,1  0 %00.001- 826,2-
E eciloP 440 1126 tnempiuqE dezilaicepS 208,15 184,05 693,83 487,6  0 %00.001- 693,83-
E eciloP 440 021_1126 tnempiuqE snoitacinummoC tnempiuqE dezilaicepS 043,65 043,65 842,05 842,05  0 %00.001- 842,05-
E eciloP 440 721_0046 snoitacinummoC ralulleC seitilitU 472,3 947,2 340,1 427  0 %00.001- 340,1-
E eciloP 440 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 554,392 448,931 589,301 588,51  0 %00.001- 589,301-
E eciloP 440 021_0056 ygolonhceT noitamrofnI secivreS tnatlusnoC dna lanoisseforP 630,18 372,9 385,57 0  0 %00.001- 385,57-
E eciloP 440 501_0076 gniniarT laicepS gniniarT & levarT 076,31 005 025,12 0  0 %00.001- 025,12-
E eciloP 440 011_0076 esnepxE levarT gniniarT & levarT 964,94 473,82 038,42 051,01  0 %00.001- 038,42-
E eciloP 440 2077 rehtO - yrevileD margorP 980,72 261,3 868,61 282,4  0 %00.001- 868,61-
E eciloP 440 5018 kroW ecroF robaL 485,36 535,12 852,14 0  0 %00.001- 852,14-
E eciloP mrofinU 050 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 807,957,5 300,307,5 617,771,6 473,200,3   
E eciloP 050 501_0005 ecivreS detimiL segaW dna seiralaS 004,92 968,51 007,33 0  0 %00.001- 007,33-
E eciloP 050 011_0005 emiT traP ralugeR segaW dna seiralaS 000,53 178,02 000,53 0  0 %00.001- 000,53-
E eciloP 050 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 007,451 819,88 000,76 881 000,07 %84.4 000,3
E eciloP 050 0015 emitrevO 057,704 557,034 754,262 206,032 000,044 %56.76 345,771
E eciloP 050 501_0025 ytuD laicepS secivreS lanosreP rehtO 000,521 938,431 000,431 316,96 000,521 %27.6- 000,9- tnemyolpme edistuo
E eciloP 050 011_0025 llaC-nO secivreS lanosreP rehtO 0 03 0 03  
E eciloP 050 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 034,452 945,652 089,322 724,671 000,062 %80.61 020,63
E eciloP 050 711_0025 noitneteR secivreS lanosreP rehtO 000,58 000,09 008,77 0 008,77 %00.0 0
E eciloP 050 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 006,69 774,001 006,69 394,35  000,001 %25.3 004,3
E eciloP 050 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 000,3 554,1 000,3 0  000,3 %00.0 0
E eciloP 050 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO gnihtolc/yap rosivrepus/noitacude 009,09 313,28 526,401 268,46  057,76 %42.53- 578,63-
E eciloP 050 001_0035 eciloP A tnemyolpmE tsoP snoitubirtnoC reyolpmE 0 765,61 0 927,61   
E eciloP 050 001_0045 ACIF stifeneB eeyolpmE 0 090,541   
E eciloP 050 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0   
E eciloP 050 011_0045 A tnemeriteR stifeneB eeyolpmE 0 0 273,784   
E eciloP 050 511_0045 B tnemeriteR stifeneB eeyolpmE 557,93   
E eciloP 050 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 191,271   
E eciloP 050 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0   
E eciloP 050 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 577,58   
E eciloP 050 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E eciloP 050 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E eciloP 050 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 000,1 228 000,1 08- 000,1 %00.0 0
E eciloP 050 0006 seilppuS eciffO 007,8 381,7 005,7 077,3  005,7 %00.0 0
E eciloP 050 5006 egatsoP 000,4 155,3 051,4 355 051,4 %00.0 0
E eciloP 050 0106 tnempiuqE retupmoC 003,8 190,6 008,7 887 008,7 %00.0 0
E eciloP 050 5106 erawtfoS retupmoC 005 001 0 921   
E eciloP 050 7106 .tniaM dna gnisneciL retupmoC 005,71 142,5 005,7 426,5 005,01 %00.04 000,3 won esu aremac ydob
E eciloP 050 0206 tnempiuqE eciffO 0 0 0   
E eciloP 050 0026 seilppuS dnA seeF lacideM 005,22 454,71 001,22 784,01 001,72 %26.22 000,5 margorp SERAC
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E eciloP 050 2026 tgM repaP/gniypoC/gnitnirP 000,9 523,8 004,01 892,7 004,01 %00.0 0
E eciloP 050 3026 snoitpircsbuS/seuD 000,6 650,2 000,3 258 000,3 %00.0 0
E eciloP 050 4026 skooB 005 301 005 3 005 %00.0 0
E eciloP 050 6026 seilppuS naidotsuC 000,1 921 002 0  002 %00.0 0
E eciloP 050 8026 seilppuS laicepS 007,62 928,42 005,72 710,7 005,72 %00.0 0
E eciloP 050 0126 tnempiuqE dna slooT llamS 005,6 984,1 052,21 388 052,21 %00.0 0
E eciloP 050 1126 tnempiuqE dezilaicepS 9k/raeg 008,43 368,13 008,73 505,02 008,73 %00.0 0
E eciloP 050 2126 leuF 394,151 814,451 051,661 609,26  0 %00.001- 051,661- egrahc WPD on
E eciloP 050 001_2126 dedaelnU leuF 009 454 009 812 009 %00.0 0
E eciloP 050 4126 smrofinU dnA gnihtolC 008,83 627,92 005,64 764,9 005,73 %53.91- 000,9-
E eciloP 050 5126 gnirednuaL mrofinU 006,13 726,92 001,62 272,41 008,72 %15.6 007,1
E eciloP 050 6726 slairetaM&seilppuS dleiF 006,12 076,12 000,02 982,11 000,02 %00.0 0
E eciloP 050 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 000,4 311,4 000,4 935 000,4 %00.0 0
E eciloP 050 501_0036 seilppuS tniaM elciheV ecnanetniaM & riapeR 004,21 588,9 004,41 289,1 004,31 %49.6- 000,1-
E eciloP 050 071_0036 sgnidliuB ecnanetniaM & riapeR 002,71 492,61 002,61 086,3  002,61 %00.0 0
E eciloP 050 0536 gnisitrevdA & ecitoN lageL 005,4 474,5 001,6 008,1  001,6 %00.0 0
E eciloP 050 5536 tnemtiurceR 051,4 116,2 059,2 478  059,2 %00.0 0
E eciloP 050 001_0046 yticirtcelE seitilitU 000,56 506,45 000,56 412,03 000,06 %96.7- 000,5-
E eciloP 050 501_0046 saG seitilitU 000,31 426,11 000,11 918,2 000,11 %00.0 0
E eciloP 050 511_0046 retawetsaW/retaW seitilitU 000,4 501,4 008,2 296,1 000,5 %75.87 002,2
E eciloP 050 711_0046 retawmrotS seitilitU 287 767 287 913  287 %00.0 0
E eciloP 050 021_0046 lavomeR hsibbuR seitilitU 0 0 0   
E eciloP 050 521_0046 snoitacinummoceleT seitilitU 0 0 0   
E eciloP 050 721_0046 snoitacinummoC ralulleC seitilitU 002,1 394 002,1 0 0 %00.001- 002,1-
E eciloP 050 711_0056 srerutceL dna srotcurtsnI secivreS tnatlusnoC dna lanoisseforP 0 0 0   
E eciloP 050 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 058,34 259,24 052,04 095,31 052,04 %00.0 0
E eciloP 050 021_0056 ygolonhceT noitamrofnI secivreS tnatlusnoC dna lanoisseforP 005,72 430,01 000,15 024,2 000,07 %52.73 000,91  yralas eno ecuder
E eciloP 050 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 000,2 259,1 000,3 969 000,3 %00.0 0
E eciloP 050 841_0056 secivreS reterpretnI secivreS tnatlusnoC dna lanoisseforP 000,1 546 000,1 848 000,1 %00.0 0
E eciloP 050 451_0056 sisylanA yrotarobaL secivreS tnatlusnoC dna lanoisseforP 000,1 319 000,1 0  000,1 %00.0 0
E eciloP 050 0066 stcartnoC ecnanetniaM 008,15 579,84 057,64 563,82 008,34 %13.6- 059,2-
E eciloP 050 5066 ecnanetniaM oidaR 004,1 805,1 000,3 878,2 000,3 %00.0 0
E eciloP 050 5166 sriapeR ytreporP 0 0 0   
E eciloP 050 5266 sriapeR ecnanetniaM tnempiuqE 0 0 0   
E eciloP 050 001_0076 noitacudE gniniarT & levarT 0 0 0   
E eciloP 050 501_0076 gniniarT laicepS gniniarT & levarT 000,36 169,06 000,36 657,62  000,36 %00.0 0
E eciloP 050 701_0076 slairetaM gniniarT gniniarT & levarT 000,5 817,3 000,5 857  000,5 %00.0 0
E eciloP 050 011_0076 esnepxE levarT gniniarT & levarT 0 0 0   
E eciloP 050 511_0076 egaeliM gniniarT & levarT 005,1 909 005,1 093  005,1 %00.0 0
E eciloP 050 001_0086 enohpeleT  secivreS rof seeF 0   
E eciloP 050 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0   
E eciloP 050 041_0086 esnepxE ytilatipsoH  secivreS rof seeF 002,31 756,9 002,31 355,1 002,31 %00.0 0
E eciloP 050 511_0027 tnempiuqE esaeL/tneR 071,771 657,022 950,591 531,67 000,542 %06.52 149,94 seef tcapmi esu osla
E eciloP 050 501_0327 lareneG ecnarusnI 0 0 0   
E eciloP 050 701_0327 ytreporP ecnarusnI 0 0 0   
E eciloP 050 5008 sriapeR tnempiuqE/elciheV 935,021 500,131 000,521 149,54 000,52 %00.08- 000,001- egrahc WPD on
E eciloP 050 5018 kroW ecroF robaL 0 0 0   
E eciloP tropriA 150 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 240,084 077,954 353,874 632,831   
E eciloP 150 0015 emitrevO 021,33 827,451 021,33 903,45  000,551 %00.863 088,121
E eciloP 150 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 007,62 302,72 007,62 339,21  007,62 %00.0 0
E eciloP 150 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 007,71 030,31 007,71 464,3 000,71 %59.3- 007-
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E eciloP 150 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0     
E eciloP 150 001_0035 eciloP A tnemyolpmE tsoP snoitubirtnoC reyolpmE 0 851,2 0 361,1     
E eciloP 150 001_0045 ACIF stifeneB eeyolpmE 0 541,9     
E eciloP 150 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E eciloP 150 011_0045 A tnemeriteR stifeneB eeyolpmE 0 0 041,24     
E eciloP 150 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 174,9     
E eciloP 150 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0     
E eciloP 150 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0     
E eciloP 150 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0     
E eciloP 150 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0     
E eciloP 150 4126 smrofinU dnA gnihtolC 005,2 652,1 0     
E eciloP 150 5126 gnirednuaL mrofinU 002,2 579,1 007,1 536  000,2 %56.71 003
E eciloP 150 5108 seeF tceridnI 000,51 0 000,51 0  0 %00.001- 000,51-
E eciloP hctapsiD 250 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 510,935 821,925 778,775 439,082     
E eciloP 250 011_0005 emiT traP ralugeR segaW dna seiralaS 000,01 590,9 000,01 0  000,01 %00.0 0
E eciloP 250 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,3 171,1 000,3 0  000,3 %00.0 0
E eciloP 250 0015 emitrevO 541,251 635,921 541,251 819,75  000,051 %14.1- 541,2-
E eciloP 250 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 016,64 363,54 016,64 625,72  016,64 %00.0 0
E eciloP 250 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 525,81 699,91 525,81 974,9  000,02 %69.7 574,1
E eciloP 250 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 000,3 264 000,3 0  000,3 %00.0 0
E eciloP 250 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 649,5 001,5 177,5 000,6 %56.71 009
E eciloP 250 001_0045 ACIF stifeneB eeyolpmE 0 348,95     
E eciloP 250 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E eciloP 250 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 918,33     
E eciloP 250 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 285,11     
E eciloP 250 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0     
E eciloP 250 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 555,9     
E eciloP 250 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0     
E eciloP 250 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0     
E eciloP 250 0006 seilppuS eciffO 003 132 0     
E eciloP 250 5006 egatsoP 051 0 0     
E eciloP 250 0106 tnempiuqE retupmoC 0 0 0     
E eciloP 250 5106 erawtfoS retupmoC 0 0 0     
E eciloP 250 0206 tnempiuqE eciffO 052 42 0     
E eciloP 250 2026 tgM repaP/gniypoC/gnitnirP 001 0 0     
E eciloP 250 8026 seilppuS laicepS 0 0 0     
E eciloP 250 0126 tnempiuqE dna slooT llamS 0 0 0     
E eciloP 250 1126 tnempiuqE dezilaicepS 000,3 807,2 0     
E eciloP 250 021_1126 tnempiuqE snoitacinummoC tnempiuqE dezilaicepS 0 0 0     
E eciloP 250 4126 smrofinU dnA gnihtolC 0 0 0     
E eciloP 250 5126 gnirednuaL mrofinU 0 0 0     
E eciloP 250 521_0046 snoitacinummoceleT seitilitU 055,95 582,84 000,53 705,42 000,84 %41.73 000,31
E eciloP 250 721_0046 snoitacinummoC ralulleC seitilitU 000,53 997,63 002,13 200,31 004,23 %58.3 002,1
E eciloP 250 001_0086 enohpeleT  secivreS rof seeF 0     
E eciloP 250 501_0086 segrahC ataD TB  secivreS rof seeF 0 163,2 0     
E eciloP gnikraP 350 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 354,813 353,192 340,752 887,951     
E eciloP 350 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 114,1 0     
E eciloP 350 0015 emitrevO 020,32 623,61 020,32 753,21 000,02 %21.31- 020,3-
E eciloP 350 501_0025 ytuD laicepS secivreS lanosreP rehtO 0 0 0     
E eciloP 350 011_0025 llaC-nO secivreS lanosreP rehtO 0 051 0 081     
E eciloP 350 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 039,1 178 003,2 080,1  003,2 %00.0 0
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E eciloP 350 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 006,1 519 006,1 138  006,1 %00.0 0
E eciloP 350 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 103,1 579,2 058  579,2 %00.0 0
E eciloP 350 001_0045 ACIF stifeneB eeyolpmE 0 607,91     
E eciloP 350 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E eciloP 350 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 960,51     
E eciloP 350 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 939,4     
E eciloP 350 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0     
E eciloP 350 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 014,4     
E eciloP 350 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0     
E eciloP 350 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0     
E eciloP 350 0006 seilppuS eciffO 003,2 585,1 000,1 162 000,1 %00.0 0
E eciloP 350 5006 egatsoP 000,41 109,11 000,41 050,01 000,41 %00.0 0
E eciloP 350 0106 tnempiuqE retupmoC 0 0 0     
E eciloP 350 5106 erawtfoS retupmoC 0 0 0     
E eciloP 350 0206 tnempiuqE eciffO 000,1 404 000,1 0 000,1 %00.0 0
E eciloP 350 2026 tgM repaP/gniypoC/gnitnirP 005,81 104,81 057,3 709 057,3 %00.0 0
E eciloP 350 8026 seilppuS laicepS 0 0 0     
E eciloP 350 0126 tnempiuqE dna slooT llamS 0 0 0     
E eciloP 350 1126 tnempiuqE dezilaicepS 000,2 574 000,61 998,5 000,61 %00.0 0
E eciloP 350 4126 smrofinU dnA gnihtolC 000,4 421,3 000,4 852 000,4 %00.0 0
E eciloP 350 5126 gnirednuaL mrofinU 000,1 0 0     
E eciloP 350 0536 gnisitrevdA & ecitoN lageL 0 0 0     
E eciloP 350 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP gniwot 087,18 716,45 447,58 537,2 447,56 %33.32- 000,02- decuder eunever
E eciloP 350 0066 stcartnoC ecnanetniaM 0 0 0     
E eciloP 350 5066 ecnanetniaM oidaR 0 0 0     
E eciloP 350 5266 sriapeR ecnanetniaM tnempiuqE 0 0 0     
E eciloP 350 0007 esnepxE tbeD daB 005 21 001 957 001 %00.0 0
E eciloP 350 5007 rorrE rof dnufeR 005 391 654 843 002 %41.65- 652-
E eciloP 350 511_0027 tnempiuqE esaeL/tneR 021,3 511,3 009,2 855,1 002,3 %43.01 003
E eciloP 350 3037 seeF knaB dna yrotalugeR 005,2 489,4 005,2 914,3 005,2 %00.0 0
E eciloP 350 0177 seidisbuS tcejorP 000,04 000,04 000,04 000,02 0 %00.001- 000,04- ciffart ot saw
E skroW cilbuP nimdA 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 215,783 248,463 548,183 742,312  
E skroW cilbuP 000 0015 emitrevO 000,2 202,5 000,3 850,1 002,5 %33.37 002,2
E skroW cilbuP 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 063,2 269,2 063,2 084,1 063,2 %00.0 0
E skroW cilbuP 000 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 451 0   
E skroW cilbuP 000 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 455,1 0 067,2  006,1 006,1
E skroW cilbuP 000 001_0045 ACIF stifeneB eeyolpmE 0 300,03   
E skroW cilbuP 000 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0   
E skroW cilbuP 000 511_0045 B tnemeriteR stifeneB eeyolpmE 0 878,22   
E skroW cilbuP 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 116,5   
E skroW cilbuP 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0   
E skroW cilbuP 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 014,4   
E skroW cilbuP 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E skroW cilbuP 000 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E skroW cilbuP 000 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 05 0 0 42   
E skroW cilbuP 000 051_0045 noitingoceR stifeneB eeyolpmE 050,4 394,3 001,4 634,3 001,4 %00.0 0
E skroW cilbuP 000 0006 seilppuS eciffO 000,8 921,5 000,8 213,2 000,8 %00.0 0
E skroW cilbuP 000 5006 egatsoP 005,4 282,4 000,5 124,3 000,8 %00.06 000,3
E skroW cilbuP 000 0206 tnempiuqE eciffO 003,2 75 000,5 772,3 000,5 %00.0 0
E skroW cilbuP 000 5206 sgnihsinruF 000,2 894 000,2 %00.0 0
E skroW cilbuP 000 0026 seilppuS dnA seeF lacideM 000,1 060,1 003,1 554 003,1 %00.0 0
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E skroW cilbuP 000 2026 tgM repaP/gniypoC/gnitnirP 007,6 589,2 007,6 252 000,5 %73.52- 007,1-
E skroW cilbuP 000 3026 snoitpircsbuS/seuD 004,1 080,1 008,1 971,1 085,3 %98.89 087,1
E skroW cilbuP 000 2126 leuF 030,1 397 006 45 0 %00.001- 006-
E skroW cilbuP 000 001_2126 dedaelnU leuF 030,1 63- 0 12   
E skroW cilbuP 000 011_2126 leseiD leuF 0   
E skroW cilbuP 000 4126 smrofinU dnA gnihtolC 000,2 072,1 000,2 631 003,1 %00.53- 007-
E skroW cilbuP 000 0536 gnisitrevdA & ecitoN lageL 009 272 009 0 005 %44.44- 004-
E skroW cilbuP 000 521_0046 snoitacinummoceleT seitilitU 004,7 568,8 004,7 110,4 009,8 %72.02 005,1
E skroW cilbuP 000 721_0046 snoitacinummoC ralulleC seitilitU 003,1 061,1 000,1 666 002,1 %00.02 002
E skroW cilbuP 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 007,02 296,02 007,91 010,9 000,12 %06.6 003,1
E skroW cilbuP 000 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 000,2 432 000,1 0 005 %00.05- 005-
E skroW cilbuP 000 501_0076 gniniarT laicepS gniniarT & levarT 000,3 663,1 000,3 535 000,3 %00.0 0
E skroW cilbuP 000 011_0076 esnepxE levarT gniniarT & levarT 002,1 532 002,1 0 002,1 %00.0 0
E skroW cilbuP 000 511_0076 egaeliM gniniarT & levarT 0 455 0   
E skroW cilbuP 000 001_0086 enohpeleT  secivreS rof seeF 0 0 0   
E skroW cilbuP 000 001_0027 ytreporP esaeL/tneR 042 0 0   
E skroW cilbuP 000 3037 seeF knaB dna yrotalugeR 0 707,1- 0   
E skroW cilbuP 000 5008 sriapeR tnempiuqE/elciheV 065,4 052 000,1 587 0 %00.001- 000,1-
E skroW cilbuP gnireenignE 051 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 489,066 638,606 463,976 700,603   
E 511_0005 snretnI 009,3 485,52 485,52
E skroW cilbuP 051 011_0005 emiT traP ralugeR segaW dna seiralaS 0 145,02 0 890,41   
E skroW cilbuP 051 0015 emitrevO 005,6 896,21 005,6 269,2 000,6 %96.7- 005-
E skroW cilbuP 051 011_0025 llaC-nO secivreS lanosreP rehtO 0 012 0   
E skroW cilbuP 051 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 002,1 006,1 002,1 729 005,6 %76.144 003,5
E skroW cilbuP 051 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 77 0   
E skroW cilbuP 051 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 216 0 258,1  524,1 524,1
E skroW cilbuP 051 001_0045 ACIF stifeneB eeyolpmE 0 084,84   
E skroW cilbuP 051 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0   
E skroW cilbuP 051 511_0045 B tnemeriteR stifeneB eeyolpmE 0 689,63   
E skroW cilbuP 051 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 947,9   
E skroW cilbuP 051 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0   
E skroW cilbuP 051 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 053,7   
E skroW cilbuP 051 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E skroW cilbuP 051 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E skroW cilbuP 051 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 005 08 0 65  0 0
E skroW cilbuP 051 0006 seilppuS eciffO 005 922 005 832 0 %00.001- 005-
E skroW cilbuP 051 5006 egatsoP 0 0 0  
E skroW cilbuP 051 0106 tnempiuqE retupmoC 0 0 000,2 0 %00.001- 000,2-
E skroW cilbuP 051 5106 erawtfoS retupmoC 664,4 564,4 005,3 054,9 %00.071 059,5
E skroW cilbuP 051 0206 tnempiuqE eciffO 438,3 51 000,9 000,4 %65.55- 000,5-
E skroW cilbuP 051 5206 sgnihsinruF 005 0 000,1 000,01 %00.009 000,9 ecaps eciffo
E skroW cilbuP 051 2026 tgM repaP/gniypoC/gnitnirP 0 0 0   
E skroW cilbuP 051 3026 snoitpircsbuS/seuD 004,2 665 004,2 412 004,2 %00.0 0
E skroW cilbuP 051 8026 seilppuS laicepS 0 0 0   
E skroW cilbuP 051 0126 tnempiuqE dna slooT llamS 0 0 005 0 %00.001- 005-
E skroW cilbuP 051 2126 leuF 0 38 0   
E skroW cilbuP 051 4126 smrofinU dnA gnihtolC 007 398 572,1 051 007 %01.54- 575-
E skroW cilbuP 051 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 005 81 0 005 005
E skroW cilbuP 051 0536 gnisitrevdA & ecitoN lageL 0 0 0   
E skroW cilbuP 051 521_0046 snoitacinummoceleT seitilitU 004,2 783,2 004,2 499 004,2 %00.0 0
E skroW cilbuP 051 721_0046 snoitacinummoC ralulleC seitilitU 003,4 938,3 049,5 888 061,6 %07.3 022
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E skroW cilbuP 051 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 000,51 389,5 000,51 0 000,6 %00.06- 000,9-
E skroW cilbuP 051 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 002 0 0 002 002
E skroW cilbuP 051 5266 sriapeR ecnanetniaM tnempiuqE 0 0 0   
E skroW cilbuP 051 001_0076 noitacudE gniniarT & levarT 0 0 005,1  0 %00.001- 005,1-
E skroW cilbuP 051 501_0076 gniniarT laicepS gniniarT & levarT 008,9 024 008,9 222,1 003,03 %81.902 005,02
E skroW cilbuP 051 011_0076 esnepxE levarT gniniarT & levarT 000,3 218,2 005,3 027 005,7 %92.411 000,4
E skroW cilbuP 051 511_0076 egaeliM gniniarT & levarT 002,2 391,2 170,3 260,2 000,7 %49.721 929,3
E skroW cilbuP 051 001_0086 enohpeleT  secivreS rof seeF 004,2 0 0   
E skroW cilbuP 051 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0   
E skroW cilbuP 051 071_0086 secivreS gnireenignE  secivreS rof seeF 0   
E skroW cilbuP 051 511_0027 tnempiuqE esaeL/tneR 0 0 0   
E skroW cilbuP 051 0708 noitacollA tsoC mdA wpD 358,33 358,33 245,33 177,61  0 %00.001- 245,33-
E skroW cilbuP .tM .piuqe 151 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 947,364 190,524 278,174 148,422   
E skroW cilbuP 151 501_0005 ecivreS detimiL segaW dna seiralaS 0 0 0   
E skroW cilbuP 151 011_0005 emiT traP ralugeR segaW dna seiralaS 0 0 0   
E skroW cilbuP 151 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 0 0   
E skroW cilbuP 151 0015 emitrevO 000,81 898,31 000,81 598,01 000,81 %00.0 0
E skroW cilbuP 151 0025 secivreS lanosreP rehtO 0   
E skroW cilbuP 151 001_0025 segaW denoissimmoC secivreS lanosreP rehtO 0 691 0   
E skroW cilbuP 151 501_0025 ytuD laicepS secivreS lanosreP rehtO 230,5 0 230,2 0  0 %00.001- 230,2-
E skroW cilbuP 151 011_0025 llaC-nO secivreS lanosreP rehtO 000,71 038,31 000,71 062,7 000,71 %00.0 0
E skroW cilbuP 151 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 589,2 862,8 589,5 105,5 585,9 %51.06 006,3
E skroW cilbuP 151 711_0025 noitneteR secivreS lanosreP rehtO 0   
E skroW cilbuP 151 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 001 0 0   
E skroW cilbuP 151 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 451 0   
E skroW cilbuP 151 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 669 0 380,2  000,2 000,2
E skroW cilbuP 151 531_0025 ffatS tcartnoC ro CJC secivreS lanosreP rehtO 0   
E skroW cilbuP 151 041_0025 emiT lluF - ecnawollA rebmeM secivreS lanosreP rehtO 0   
E skroW cilbuP 151 541_0025 emiT traP - ecnawollA rebmeM secivreS lanosreP rehtO 0   
E skroW cilbuP 151 001_0045 ACIF stifeneB eeyolpmE 0 983,93   
E skroW cilbuP 151 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0   
E skroW cilbuP 151 511_0045 B tnemeriteR stifeneB eeyolpmE 0 746,72   
E skroW cilbuP 151 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 752,7   
E skroW cilbuP 151 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0   
E skroW cilbuP 151 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 986,6   
E skroW cilbuP 151 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E skroW cilbuP 151 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E skroW cilbuP 151 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 0 0 0   
E skroW cilbuP 151 0006 seilppuS eciffO 005 0 000,1 0 005 %00.05- 005-
E skroW cilbuP 151 5006 egatsoP 0 0 0 0  
E skroW cilbuP 151 7006 gnivoM dna gnippihS 003 012 003 05 003 %00.0 0
E skroW cilbuP 151 0106 tnempiuqE retupmoC 002,1 800,1 002,1 002,1 %00.0 0
E skroW cilbuP 151 5106 erawtfoS retupmoC 0 0 0 000,1 000,1
E skroW cilbuP 151 0206 tnempiuqE eciffO 0 0 0  
E skroW cilbuP 151 0026 seilppuS dnA seeF lacideM 000,1 862 005 023 005 %00.0 0
E skroW cilbuP 151 2026 tgM repaP/gniypoC/gnitnirP 001 0 001 0 %00.001- 001-
E skroW cilbuP 151 3026 snoitpircsbuS/seuD 005 0 005 005,1 %00.002 000,1
E skroW cilbuP 151 8026 seilppuS laicepS 006,41 912,31 008,11 738,7 000,41 %46.81 002,2
E skroW cilbuP 151 0126 tnempiuqE dna slooT llamS 002,8 821,7 000,01 968,2 000,01 %00.0 0
E skroW cilbuP 151 2126 leuF 0 021- 0 562-  
E skroW cilbuP 151 001_2126 dedaelnU leuF 859,473 798,593 000,693 549,461 008,893 %17.0 008,2
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E skroW cilbuP 151 011_2126 leseiD leuF 359,503 427,682 000,243 705,121 058,003 %30.21- 051,14-
E skroW cilbuP 151 511_2126 enaporP leuF 002 601 002 24 002 %00.0 0
E skroW cilbuP 151 4126 smrofinU dnA gnihtolC 003,6 343,5 000,5 332,2 002,6 %00.42 002,1
E skroW cilbuP 151 6126 ezeerfitnA & esaerG & liO 000,03 738,72 000,83 270,32 000,83 %00.0 0
E skroW cilbuP 151 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 007,943 642,043 000,023 636,212 002,853 %49.11 002,83
E skroW cilbuP 151 501_0036 seilppuS tniaM elciheV ecnanetniaM & riapeR 000,8 029,7 0  
E skroW cilbuP 151 021_0036 seriT ecnanetniaM & riapeR 005,74 610,14 000,54 993,14 000,05 %11.11 000,5
E skroW cilbuP 151 0536 gnisitrevdA & ecitoN lageL 001 0 001 0 %00.001- 001-
E skroW cilbuP 151 001_0046 yticirtcelE seitilitU 005,81 961,91 002,32 725,11 571,23 %96.83 579,8
E skroW cilbuP 151 501_0046 saG seitilitU 000,66 639,06 002,35 369,92 003,96 %62.03 001,61
E skroW cilbuP 151 511_0046 retawetsaW/retaW seitilitU 0 105,2 0  
E skroW cilbuP 151 021_0046 lavomeR hsibbuR seitilitU 002 18 002 %00.0 0
E skroW cilbuP 151 521_0046 snoitacinummoceleT seitilitU 000,3 746,3 000,4 264,1 002,4 %00.5 002
E skroW cilbuP 151 721_0046 snoitacinummoC ralulleC seitilitU 000,1 171 000,1 071 000,1 %00.0 0
E skroW cilbuP 151 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 000,11 215,01 000,11 179,2 000,11 %00.0 0
E skroW cilbuP 151 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 006 0 0  
E skroW cilbuP 151 5066 ecnanetniaM oidaR 0 0 006 006 %00.0 0
E skroW cilbuP 151 0266 riapeR elciheV lautcartnoC 005,28 831,18 000,07 034,92 000,18 %17.51 000,11
E skroW cilbuP 151 001_0076 noitacudE gniniarT & levarT 0 0 0 000,2 000,2
E skroW cilbuP 151 501_0076 gniniarT laicepS gniniarT & levarT 000,2 252 000,2 605 000,3 %00.05 000,1
E skroW cilbuP 151 011_0076 esnepxE levarT gniniarT & levarT 0 0 0 000,1 000,1
E skroW cilbuP 151 511_0076 egaeliM gniniarT & levarT 0 805 000,1 000,1 %00.0 0
E skroW cilbuP 151 001_0086 enohpeleT  secivreS rof seeF 0 0 0  
E skroW cilbuP 151 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0  
E skroW cilbuP 151 0007 esnepxE tbeD daB 0 0 0  
E skroW cilbuP 151 511_0027 tnempiuqE esaeL/tneR 298,442 616,881 463,891 975,78 010,542 %25.32 646,64
E skroW cilbuP 151 3037 seeF knaB dna yrotalugeR 0 0 0  
E skroW cilbuP 151 5008 sriapeR tnempiuqE/elciheV 0 0 0  
E skroW cilbuP 151 5108 seeF tceridnI 0 0 0  
E skroW cilbuP 151 0708 noitacollA tsoC mdA wpD 983,52 983,52 651,52 875,21 0 %00.001- 651,52-
E skroW cilbuP 151 5808 tneR fo ueiL ni tnemyaP 985,631 985,631 864,631 432,86 0 %00.001- 864,631-
E skroW cilbuP steertS 251 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 843,002 714,441 592,072 084,34  
E skroW cilbuP 251 011_0005 emiT traP ralugeR segaW dna seiralaS 000,32 553,1 000,54 0 000,54 %00.0 0
E skroW cilbuP 251 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 0 000,81 636,3 052,03 %60.86 052,21
E skroW cilbuP 251 0015 emitrevO 000,29 826,55 000,47 411,84 000,46 %15.31- 000,01-
E skroW cilbuP 251 001_0025 segaW denoissimmoC secivreS lanosreP rehtO 0 4 0  
E skroW cilbuP 251 501_0025 ytuD laicepS secivreS lanosreP rehtO 005,12 0 005,12 0 0 %00.001- 005,12-
E skroW cilbuP 251 011_0025 llaC-nO secivreS lanosreP rehtO 0 518,31 0 056,4 005,12 005,12
E skroW cilbuP 251 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 000,6 862,1 000,6 193,6 000,6 %00.0 0
E skroW cilbuP 251 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 005 792 005 201 005 %00.0 0
E skroW cilbuP 251 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0   
E skroW cilbuP 251 001_0045 ACIF stifeneB eeyolpmE 0 003,33   
E skroW cilbuP 251 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0   
E skroW cilbuP 251 511_0045 B tnemeriteR stifeneB eeyolpmE 0 218,51   
E skroW cilbuP 251 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0   
E skroW cilbuP 251 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0   
E skroW cilbuP 251 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 381   
E skroW cilbuP 251 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E skroW cilbuP 251 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E skroW cilbuP 251 8026 seilppuS laicepS 000,2 609,1 000,2 377 000,2 %00.0 0
E skroW cilbuP 251 0126 tnempiuqE dna slooT llamS 005 85 005 793 000,1 %00.001 005
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E skroW cilbuP 251 2126 leuF 580,05 335,74 002,55 341,7 0 %00.001- 002,55-
E skroW cilbuP 251 001_2126 dedaelnU leuF 0 0 0   
E skroW cilbuP 251 011_2126 leseiD leuF 0 0 0   
E skroW cilbuP 251 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 0 0 0   
E skroW cilbuP 251 501_0036 seilppuS tniaM elciheV ecnanetniaM & riapeR 0 0 0   
E skroW cilbuP 251 041_0036 tlaS ecnanetniaM & riapeR 416,491 478,102 000,591 960,47 000,522 %83.51 000,03
E skroW cilbuP 251 571_0036 slairetam epacsdnaL ecnanetniaM & riapeR 001 0 001 0 005 %00.004 004
E skroW cilbuP 251 0536 gnisitrevdA & ecitoN lageL 008,1 588 005,1 0 005,1 %00.0 0
E skroW cilbuP 251 521_0046 snoitacinummoceleT seitilitU 005 855 005 0 005 %00.0 0
E skroW cilbuP 251 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 007,4 424,2 000,4 694,2 005,3 %05.21- 005-
E skroW cilbuP 251 5266 sriapeR ecnanetniaM tnempiuqE 0 0 0  
E skroW cilbuP 251 001_0076 noitacudE gniniarT & levarT 000,1 0 000,1 0 000,1 %00.0 0
E skroW cilbuP 251 001_0086 enohpeleT  secivreS rof seeF 0 0 0   
E skroW cilbuP 251 501_0086 segrahC ataD TB  secivreS rof seeF 0   
E skroW cilbuP 251 511_0027 tnempiuqE esaeL/tneR 0 0 0   
E skroW cilbuP 251 5008 sriapeR tnempiuqE/elciheV 868,532 233,781 868,532 301,94 0 %00.001- 868,532-
E skroW cilbuP 251 0708 noitacollA tsoC mdA wpD 605,72 505,72 605,72 626,31 0 %00.001- 605,72-
E skroW cilbuP 251 5018 kroW ecroF robaL 0 362,01 0   
E skroW cilbuP .tM TS 251 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 696,004 532,195 190,444 404,713   
E skroW cilbuP 251 011_0005 emiT traP ralugeR segaW dna seiralaS 000,88 000,58 0   
E skroW cilbuP 251 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 312,3 000,8 385,53  042,44 %00.354 042,63
E skroW cilbuP 251 0015 emitrevO 000,59 070,901 000,59 222,65 000,59 %00.0 0
E skroW cilbuP 251 001_0025 segaW denoissimmoC secivreS lanosreP rehtO 0 8 0  
E skroW cilbuP 251 501_0025 ytuD laicepS secivreS lanosreP rehtO 006,61 0 006,61 0 0 %00.001- 006,61-
E skroW cilbuP 251 011_0025 llaC-nO secivreS lanosreP rehtO 0 078,81 0 069,21 006,61 006,61
E skroW cilbuP 251 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 013,7 363,01 013,7 695,7 013,7 %00.0 0
E skroW cilbuP 251 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 030,2 466,1 030,2 376 030,2 %00.0 0
E skroW cilbuP 251 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0 245,2   
E skroW cilbuP 251 001_0045 ACIF stifeneB eeyolpmE 0 738,34   
E skroW cilbuP 251 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0   
E skroW cilbuP 251 511_0045 B tnemeriteR stifeneB eeyolpmE 0 979,52   
E skroW cilbuP 251 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 003,71   
E skroW cilbuP 251 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0   
E skroW cilbuP 251 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 368,21   
E skroW cilbuP 251 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E skroW cilbuP 251 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E skroW cilbuP 251 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 0 0 0 21   
E skroW cilbuP 251 0006 seilppuS eciffO 000,5 822 005 0 005 %00.0 0
E skroW cilbuP 251 0306 skcurT dna selciheV 716,4 716,4 0
E skroW cilbuP 251 0026 seilppuS dnA seeF lacideM 006 791,1 006 0 002,1 %00.001 006
E skroW cilbuP 251 2026 tgM repaP/gniypoC/gnitnirP 006 003 0 000,1 000,1
E skroW cilbuP 251 3026 snoitpircsbuS/seuD 005 0 005 0 0 %00.001- 005-
E skroW cilbuP 251 8026 seilppuS laicepS 004,44 892,34 000,13 005,01 000,13 %00.0 0
E skroW cilbuP 251 0126 tnempiuqE dna slooT llamS 000,71 028,61 000,51 265,3 000,51 %00.0 0
E skroW cilbuP 251 2126 leuF 005,12 622,71 006,72 361,01 0 %00.001- 006,72-
E skroW cilbuP 251 001_2126 dedaelnU leuF 0 0 0  
E skroW cilbuP 251 011_2126 leseiD leuF 0 0 0  
E skroW cilbuP 251 511_2126 enaporP leuF 245,3 789,1 005,3 587 000,3 %92.41- 005-
E skroW cilbuP 251 4126 smrofinU dnA gnihtolC 587,8 339,8 587,8 690,5 000,9 %54.2 512
E skroW cilbuP 251 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 0 316,4 000,5 542,1 0 %00.001- 000,5-
E skroW cilbuP 251 501_0036 seilppuS tniaM elciheV ecnanetniaM & riapeR 0 0 0  
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E skroW cilbuP 251 521_0036 levarG ecnanetniaM & riapeR 000,44 589,91 000,53 463,9 000,53 %00.0 0
E skroW cilbuP 251 031_0036 seilppuS noitcurtsnoC ecnanetniaM & riapeR 0 0 0  
E skroW cilbuP 251 541_0036 etercnoC ecnanetniaM & riapeR 000,01 759,9 0  
E skroW cilbuP 251 571_0036 slairetam epacsdnaL ecnanetniaM & riapeR 000,11 988,01 000,11 496,6 000,11 %00.0 0
E skroW cilbuP 251 081_0036 tlahpsA ecnanetniaM & riapeR 000,09 370,68 000,57 718,43 000,06 %00.02- 000,51-
E skroW cilbuP 251 281_0036 snisaB hctaC dna eganiarD ecnanetniaM & riapeR 0 0 005,32 508,41 000,52 %83.6 005,1
E skroW cilbuP 251 0536 gnisitrevdA & ecitoN lageL 005 564 005 003 000,1 %00.001 005
E skroW cilbuP 251 021_0046 lavomeR hsibbuR seitilitU 000,02 999,91 005,32 445,9 000,42 %31.2 005
E skroW cilbuP 251 521_0046 snoitacinummoceleT seitilitU 006,7 471,4 006,7 878,1 000,5 %12.43- 006,2-
E skroW cilbuP 251 721_0046 snoitacinummoC ralulleC seitilitU 000,81 459,71 000,81 415,3 000,21 %33.33- 000,6-
E skroW cilbuP 251 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 058,96 588,64 000,55 362,51 000,05 %90.9- 000,5-
E skroW cilbuP 251 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 005 0 005 0 005 %00.0 0
E skroW cilbuP 251 0066 stcartnoC ecnanetniaM 0 0 0  
E skroW cilbuP 251 5166 sriapeR ytreporP 0 0 0  
E skroW cilbuP 251 5266 sriapeR ecnanetniaM tnempiuqE 0 0 0  
E skroW cilbuP 251 001_0076 noitacudE gniniarT & levarT 002,1 465 002,1 001 002,1 %00.0 0
E skroW cilbuP 251 501_0076 gniniarT laicepS gniniarT & levarT 000,1 95 000,1 0 000,1 %00.0 0
E skroW cilbuP 251 011_0076 esnepxE levarT gniniarT & levarT 005 0 005 0 005 %00.0 0
E skroW cilbuP 251 001_0086 enohpeleT  secivreS rof seeF 006,2 0 006,2 0 0 %00.001- 006,2-
E skroW cilbuP 251 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0   
E skroW cilbuP 251 521_0086 stimreP & seeF  secivreS rof seeF 051 25 0  
E skroW cilbuP 251 071_0086 secivreS gnireenignE  secivreS rof seeF 0 277,1 0  
E skroW cilbuP 251 511_0027 tnempiuqE esaeL/tneR 383,73 924,33 000,04 129,61 007,33 %57.51- 003,6-
E skroW cilbuP 251 5008 sriapeR tnempiuqE/elciheV 434,89 372,17 519,921 356,45 0 %00.001- 519,921-
E skroW cilbuP 251 0708 noitacollA tsoC mdA wpD 257,31 505,72 257,31 626,31 0 %00.001- 257,31-
E skroW cilbuP 251 5708 noitacollA tsoC gnE wpD 0 0 0   
E skroW cilbuP 251 001_0059 noitcurtsnoC yaltuO latipaC 0 13 0   
E skroW cilbuP etercnoc 251 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 843,002 966,07 004,211 242,13   
E skroW cilbuP 251 011_0005 emiT traP ralugeR segaW dna seiralaS 000,02 706,01 006,12 0  0 %00.001- 006,12-
E skroW cilbuP 251 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 027,1  002,52 002,52
E skroW cilbuP 251 0015 emitrevO 004,02 639,31 042,11 777,4 000,9 %39.91- 042,2-
E skroW cilbuP 251 001_0025 segaW denoissimmoC secivreS lanosreP rehtO 0 4 0  
E skroW cilbuP 251 501_0025 ytuD laicepS secivreS lanosreP rehtO 003,2 0 003,2 000,2 %40.31- 003-
E skroW cilbuP 251 011_0025 llaC-nO secivreS lanosreP rehtO 0 585 0   
E skroW cilbuP 251 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 521,2 0 361   
E skroW cilbuP 251 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 0 36 0 32   
E skroW cilbuP 251 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0   
E skroW cilbuP 251 001_0045 ACIF stifeneB eeyolpmE 0 782,11   
E skroW cilbuP 251 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0   
E skroW cilbuP 251 511_0045 B tnemeriteR stifeneB eeyolpmE 0 575,6   
E skroW cilbuP 251 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0   
E skroW cilbuP 251 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0   
E skroW cilbuP 251 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0   
E skroW cilbuP 251 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E skroW cilbuP 251 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E skroW cilbuP 251 0126 tnempiuqE dna slooT llamS 000,1 699 005,1 25 005,1 %00.0 0
E skroW cilbuP 251 2126 leuF 240,52 037,61 240,52 361,01 0 %00.001- 240,52-
E skroW cilbuP 251 001_2126 dedaelnU leuF 0 0 0  
E skroW cilbuP 251 011_2126 leseiD leuF 0 0 0  
E skroW cilbuP 251 6726 slairetaM&seilppuS dleiF 008,3 183,3 008,3 723,1 008,3 %00.0 0
E skroW cilbuP 251 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 0 0 0  
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E skroW cilbuP 251 501_0036 seilppuS tniaM elciheV ecnanetniaM & riapeR 0 0 0  
E skroW cilbuP 251 541_0036 etercnoC ecnanetniaM & riapeR 000,511 579,411 056,531 112,95 002,701 %79.02- 054,82-
E skroW cilbuP 251 571_0036 slairetam epacsdnaL ecnanetniaM & riapeR 001,41 284,31 000,01 573,1 000,8 %00.02- 000,2-
E skroW cilbuP 251 001_0076 noitacudE gniniarT & levarT 0 0 0   
E skroW cilbuP 251 501_0076 gniniarT laicepS gniniarT & levarT 005 0 005 0  0 %00.001- 005-
E skroW cilbuP 251 511_0027 tnempiuqE esaeL/tneR 0 0 0 006,6 006,6
E skroW cilbuP 251 5008 sriapeR tnempiuqE/elciheV 434,89 372,17 712,94 356,45 0 %00.001- 712,94-
E skroW cilbuP 251 0708 noitacollA tsoC mdA wpD 257,31 0 257,31 0 0 %00.001- 257,31-
E skroW cilbuP gnilcyceR 351 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 780,311 963,411 116,711 214,75   
E skroW cilbuP 351 011_0005 emiT traP ralugeR segaW dna seiralaS 0 002,1 0 234  002,9 002,9
E skroW cilbuP 351 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 816,1 0   
E skroW cilbuP 351 0015 emitrevO 001,7 960,21 005,8 380,6 000,31 %49.25 005,4
E skroW cilbuP 351 001_0025 segaW denoissimmoC secivreS lanosreP rehtO 0 123 0  
E skroW cilbuP 351 501_0025 ytuD laicepS secivreS lanosreP rehtO 001 0 002,9 0 0 %00.001- 002,9-
E skroW cilbuP 351 011_0025 llaC-nO secivreS lanosreP rehtO 004 042 0 03  
E skroW cilbuP 351 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 001,5 395,7 001,6 519,3 001,6 %00.0 0
E skroW cilbuP 351 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 91 0   
E skroW cilbuP 351 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0 720,2   
E skroW cilbuP 351 001_0045 ACIF stifeneB eeyolpmE 055,8 818,01   
E skroW cilbuP 351 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0   
E skroW cilbuP 351 511_0045 B tnemeriteR stifeneB eeyolpmE 005,31 088,6   
E skroW cilbuP 351 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 005,3 005,4   
E skroW cilbuP 351 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 000,8 368,7   
E skroW cilbuP 351 031_0045 ecnarusnI latneD stifeneB eeyolpmE 106,1 502,2   
E skroW cilbuP 351 531_0045 ecnarusnI efiL stifeneB eeyolpmE 092 092   
E skroW cilbuP 351 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E skroW cilbuP 351 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 05 42 05 0   
E skroW cilbuP 351 0006 seilppuS eciffO 0 0 0   
E skroW cilbuP 351 5006 egatsoP 0 0 0   
E skroW cilbuP 351 0106 tnempiuqE retupmoC 0 0 0   
E skroW cilbuP 351 5106 erawtfoS retupmoC 0 0 0   
E skroW cilbuP 351 0206 tnempiuqE eciffO 0 0 0   
E skroW cilbuP 351 2026 tgM repaP/gniypoC/gnitnirP 000,1 093 000,1 0 005,1 %00.05 005
E skroW cilbuP 351 3026 snoitpircsbuS/seuD 002 0 002 0 002 %00.0 0
E skroW cilbuP 351 8026 seilppuS laicepS 005 851 005 45 000,01 %00.0091 005,9
E skroW cilbuP 351 0126 tnempiuqE dna slooT llamS 000,01 019,6 000,01 597,9 005 %00.59- 005,9-
E skroW cilbuP 351 2126 leuF 106,24 544,83 502,34 112,71 0 %00.001- 502,34-
E skroW cilbuP 351 001_2126 dedaelnU leuF 0 0 0  
E skroW cilbuP 351 011_2126 leseiD leuF 0 0 0  
E skroW cilbuP 351 4126 smrofinU dnA gnihtolC 004,1 058 004,1 0 004,1 %00.0 0
E skroW cilbuP 351 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 0 0 0  
E skroW cilbuP 351 541_0036 etercnoC ecnanetniaM & riapeR 0 369,31 0 0
E skroW cilbuP 351 0536 gnisitrevdA & ecitoN lageL 000,5 067 005,2 0 000,3 %00.02 005
E skroW cilbuP 351 721_0046 snoitacinummoC ralulleC seitilitU 005 572 005 581 005 %00.0 0
E skroW cilbuP 351 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 000,5 312 000,5 0 000,51 %00.002 000,01
E skroW cilbuP 351 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 005 0 005 0 0 %00.001- 005-
E skroW cilbuP 351 001_0076 noitacudE gniniarT & levarT 0 0 0  
E skroW cilbuP 351 501_0076 gniniarT laicepS gniniarT & levarT 005 0 005 000,1 %00.001 005
E skroW cilbuP 351 011_0076 esnepxE levarT gniniarT & levarT 0 0 0 000,1 000,1
E skroW cilbuP 351 001_0086 enohpeleT  secivreS rof seeF 0 0 0  
E skroW cilbuP 351 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0  
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E skroW cilbuP 351 071_0086 secivreS gnireenignE  secivreS rof seeF 0  
E skroW cilbuP 351 511_0027 tnempiuqE esaeL/tneR 057,741 367,541 057,741 859,82 057,741 %00.0 0
E skroW cilbuP 351 501_0327 lareneG ecnarusnI 000,6 145,7 002,6 469,4 0 %00.001- 002,6-
E skroW cilbuP 351 511_0327 sesnepxE dna smialC ecnarusnI 003,1 566 003,1 005 0 %00.001- 003,1-
E skroW cilbuP 351 5008 sriapeR tnempiuqE/elciheV 116,34 971,23 000,54 596,02 0 %00.001- 000,54-
E skroW cilbuP 351 5108 seeF tceridnI 000,31 822,31 000,31 805,8 0 %00.001- 000,31-
E skroW cilbuP 351 6108 tnemeganaM ksiR 054 615 054 102 0 %00.001- 054-
E skroW cilbuP 351 0708 noitacollA tsoC mdA wpD 305,02 305,02 996,32 058,11 0 %00.001- 996,32-
E skroW cilbuP 351 5708 noitacollA tsoC gnE wpD 236,44 219,8 430,12 653,2 0 %00.001- 430,12-
E skroW cilbuP 351 5808 tneR fo ueiL ni tnemyaP 754,31 754,31 544,31 227,6 0 %00.001- 544,31-
E skroW cilbuP .tcepsnI 451 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 241,042 186,581 954,842 082,59   
E skroW cilbuP 451 011_0005 emiT traP ralugeR segaW dna seiralaS 0 0 0   
E skroW cilbuP 451 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 021,1 0  000,5 000,5
E skroW cilbuP 451 0015 emitrevO 000,6 523,1 000,4 676 000,4 %00.0 0
E skroW cilbuP 451 001_0025 segaW denoissimmoC secivreS lanosreP rehtO 0 52 0   
E skroW cilbuP 451 501_0025 ytuD laicepS secivreS lanosreP rehtO 004,5 0 004,5 0 005,6 %73.02 001,1
E skroW cilbuP 451 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 086,1 656,6 006,1 132,3  005,6 %52.603 009,4
E skroW cilbuP 451 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 77 0   
E skroW cilbuP 451 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 260,5 0  007,1 007,1
E skroW cilbuP 451 001_0045 ACIF stifeneB eeyolpmE 0 529,91   
E skroW cilbuP 451 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0   
E skroW cilbuP 451 511_0045 B tnemeriteR stifeneB eeyolpmE 0 435,41   
E skroW cilbuP 451 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 626,3   
E skroW cilbuP 451 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0   
E skroW cilbuP 451 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 049,2   
E skroW cilbuP 451 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E skroW cilbuP 451 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E skroW cilbuP 451 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 0 0 0   
E skroW cilbuP 451 0006 seilppuS eciffO 0 0 0   
E skroW cilbuP 451 5006 egatsoP 0 0 0   
E skroW cilbuP 451 0106 tnempiuqE retupmoC 0 0 0 005,1 005,1
E skroW cilbuP 451 5106 erawtfoS retupmoC 0 0 0 000,2 000,2
E skroW cilbuP 451 0206 tnempiuqE eciffO 005,1 921 000,5 0 000,2 %00.06- 000,3-
E skroW cilbuP 451 5206 sgnihsinruF 005 894 005 0 000,2 %00.003 005,1
E skroW cilbuP 451 2026 tgM repaP/gniypoC/gnitnirP 005,3 669,1 000,2 825,1 000,5 %00.051 000,3
E skroW cilbuP 451 3026 snoitpircsbuS/seuD 008 033 008 746 002,1 %00.05 004
E skroW cilbuP 451 8026 seilppuS laicepS 0 0 0   
E skroW cilbuP 451 0126 tnempiuqE dna slooT llamS 0 0 0   
E skroW cilbuP 451 4126 smrofinU dnA gnihtolC 003,1 902,1 007,1 621 004 %74.67- 003,1-
E skroW cilbuP 451 0536 gnisitrevdA & ecitoN lageL 0 999 0   
E skroW cilbuP 451 521_0046 snoitacinummoceleT seitilitU 005,7 380,7 002,6 674,2 002,6 %00.0 0
E skroW cilbuP 451 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 005,92 002,1 000,52 0 000,5 %00.08- 000,02-
E skroW cilbuP 451 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 004,2 0 004,2 0 004,2 %00.0 0
E skroW cilbuP 451 001_0076 noitacudE gniniarT & levarT 002,2 714,2 000,3 0 0 %00.001- 000,3-
E skroW cilbuP 451 501_0076 gniniarT laicepS gniniarT & levarT 0 0 0 000,01 000,01
E skroW cilbuP 451 011_0076 esnepxE levarT gniniarT & levarT 0 0 0 005,4 005,4
E skroW cilbuP 451 511_0076 egaeliM gniniarT & levarT 003,9 388,4 002,8 0 002,8 %00.0 0
E skroW cilbuP 451 001_0086 enohpeleT  secivreS rof seeF 0   
E skroW cilbuP 451 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0   
E skroW cilbuP 451 0007 esnepxE tbeD daB 0 0 0   
E skroW cilbuP 451 511_0027 tnempiuqE esaeL/tneR 0 0 0   
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E skroW cilbuP 451 561_0097 nimdA - WPD - dnuF lareneG oT refsnarT dnufretnI 358,33 0 358,33 0 0 %00.001- 358,33-
E skroW cilbuP 451 571_0097 reenignE - WPD - dnuF lareneG oT refsnarT dnufretnI 093,95 0 093,95 0 0 %00.001- 093,95-
E skroW cilbuP 451 0708 noitacollA tsoC mdA wpD  drac tiderc 358,33 358,33 672,17 836,53 0 %00.001- 672,17-
E skroW cilbuP 451 5708 noitacollA tsoC gnE wpD 093,95 0 093,95 0 0 %00.001- 093,95-
E skroW cilbuP lartneC 551 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 724,23 768,01 937,03 055,9   
E skroW cilbuP 551 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 005 0 005 0  005 %00.0 0
E skroW cilbuP 551 0015 emitrevO 000,2 58 000,1 88 005 %00.05- 005-
E skroW cilbuP 551 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 007 0 007 511 006 %92.41- 001-
E skroW cilbuP 551 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 005,1 707 005,1 435 005,1 %00.0 0
E skroW cilbuP 551 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0   
E skroW cilbuP 551 001_0045 ACIF stifeneB eeyolpmE 0 0 110,3   
E skroW cilbuP 551 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0   
E skroW cilbuP 551 511_0045 B tnemeriteR stifeneB eeyolpmE 680,2   
E skroW cilbuP 551 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 235   
E skroW cilbuP 551 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0   
E skroW cilbuP 551 031_0045 ecnarusnI latneD stifeneB eeyolpmE 919   
E skroW cilbuP 551 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0   
E skroW cilbuP 551 0026 seilppuS dnA seeF lacideM 000,3 496,2 000,3 631,1 005,3 %76.61 005
E skroW cilbuP 551 6026 seilppuS naidotsuC 000,9 688,8 005,9 015,5 005,9 %00.0 0
E skroW cilbuP 551 8026 seilppuS laicepS 0 0 0  
E skroW cilbuP 551 4126 smrofinU dnA gnihtolC 005 0 005 0 005 %00.0 0
E skroW cilbuP 551 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 005,1 981,1 000,1 768 005,1 %00.05 005
E skroW cilbuP 551 001_0046 yticirtcelE seitilitU 000,06 491,75 000,06 445,82 005,26 %71.4 005,2
E skroW cilbuP 551 501_0046 saG seitilitU 000,04 516,32 000,53 011,5 000,03 %92.41- 000,5-
E skroW cilbuP 551 511_0046 retawetsaW/retaW seitilitU 000,5 842,4 000,5 744,1 005,5 %00.01 005
E skroW cilbuP 551 711_0046 retawmrotS seitilitU 003,2 669,1 003,2 918 003,2 %00.0 0
E skroW cilbuP 551 021_0046 lavomeR hsibbuR seitilitU 000,6 297,5 000,6 042,2 005,6 %33.8 005
E skroW cilbuP 551 521_0046 snoitacinummoceleT seitilitU 005,3 150,3 005,3 532,1 005,3 %00.0 0
E skroW cilbuP 551 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 000,04 190,23 000,61 745,7 005,31 %36.51- 005,2-
E skroW cilbuP 551 0066 stcartnoC ecnanetniaM 0 0 000,22 787,3 000,32 %55.4 000,1
E skroW cilbuP 551 5166 sriapeR ytreporP 005,7 731,6 005,7 172,4 005,51 %76.601 000,8
E skroW cilbuP 551 001_0086 enohpeleT  secivreS rof seeF 0 0 0   
E skroW cilbuP 551 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0   
E skroW cilbuP 551 511_0027 tnempiuqE esaeL/tneR 299,172 299,172 429,472 0 321,772 %08.0 991,2 deen htiw pu gnihctac
E skroW cilbuP 551 501_0327 lareneG ecnarusnI 0 0 0   
E skroW cilbuP 551 701_0327 ytreporP ecnarusnI 0 0 0   
E skroW cilbuP 551 901_0327 eniraM dnalnI ecnarusnI 0 0 0   
E skroW cilbuP 551 511_0327 sesnepxE dna smialC ecnarusnI 0 0 0   
E skroW cilbuP retaW 004 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0   
E skroW cilbuP 004 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0   
E skroW cilbuP 004 271_0086 secivreS noisiviD teertS  secivreS rof seeF 0 0 0   
E skroW cilbuP 004 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 0 486,9 0   
E skroW cilbuP 004 0015 emitrevO 0 313,1 0   
E skroW cilbuP 004 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 563 0   
E skroW cilbuP 004 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0   
E skroW cilbuP 004 001_0045 ACIF stifeneB eeyolpmE 0 0   
E skroW cilbuP 004 511_0045 B tnemeriteR stifeneB eeyolpmE 0   
E skroW cilbuP 004 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0   
E skroW cilbuP 004 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0   
E tnemecrofnE edoC 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 088,655 451,555 378,575 00.832,182   
E tnemecrofnE edoC 000 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,8 0 0   
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E tnemecrofnE edoC 000 0015 emitrevO 005 391 005 0  005 %00.0 0
E tnemecrofnE edoC 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 006,1 036,2 007,1 501,2  021,4 %53.241 024,2
E tnemecrofnE edoC 000 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 0 0   
E tnemecrofnE edoC 000 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 019,8 0 832,01  008,61 008,61
E tnemecrofnE edoC 000 001_0045 ACIF stifeneB eeyolpmE 0 182,44   
E tnemecrofnE edoC 000 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0   
E tnemecrofnE edoC 000 511_0045 B tnemeriteR stifeneB eeyolpmE 0 697,33   
E tnemecrofnE edoC 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 000,02 181,11   
E tnemecrofnE edoC 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 000,531 000,531   
E tnemecrofnE edoC 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 004,8 580,8   
E tnemecrofnE edoC 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 005,1 005,1   
E tnemecrofnE edoC 000 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E tnemecrofnE edoC 000 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 004 412 004 21  004 %00.0 0
E tnemecrofnE edoC 000 0006 seilppuS eciffO 055,4 549,2 005,4 023,1  000,4 %11.11- 005-
E tnemecrofnE edoC 000 5006 egatsoP 000,4 257,1 000,4 0  005,3 %05.21- 005- enihcam  WPD
E tnemecrofnE edoC 000 0106 tnempiuqE retupmoC 363,1 823,1 005,1 0  005,1 %00.0 0
E tnemecrofnE edoC 000 5106 erawtfoS retupmoC 0 0 000,5 000,5  000,6 %00.02 000,1
E tnemecrofnE edoC 000 0206 tnempiuqE eciffO 0 0 0     
E tnemecrofnE edoC 000 2026 tgM repaP/gniypoC/gnitnirP 005,3 661,3 005,3 255  005,3 %00.0 0
E tnemecrofnE edoC 000 3026 snoitpircsbuS/seuD 005 731 004 741  004 %00.0 0
E tnemecrofnE edoC 000 8026 seilppuS laicepS 000,2 326,1 000,2  000,1 %00.05- 000,1- tuo evom tneduts
E tnemecrofnE edoC 000 0126 tnempiuqE dna slooT llamS 736,3 646 005,3  005,3 %00.0 0
E tnemecrofnE edoC 000 2126 leuF 0 0 0     
E tnemecrofnE edoC 000 4126 smrofinU dnA gnihtolC 004,3 715,3 004,3 513,1  0 %00.001- 004,3- 4461 wor
E tnemecrofnE edoC 000 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 005,1 57 005,1  005,1 %00.0 0
E tnemecrofnE edoC 000 501_0036 seilppuS tniaM elciheV ecnanetniaM & riapeR 0 0 0     
E tnemecrofnE edoC 000 0536 gnisitrevdA & ecitoN lageL 006,1 054,1 004,1 0  0 %00.001- 004,1-
E tnemecrofnE edoC 000 021_0046 lavomeR hsibbuR seitilitU 589 612 0 812,1  000,1 000,1 tnarg
E tnemecrofnE edoC 000 521_0046 snoitacinummoceleT seitilitU 005,6 796,6 000,7 245,2  000,7 %00.0 0
E tnemecrofnE edoC 000 721_0046 snoitacinummoC ralulleC seitilitU 005,6 585,6 000,5 936,1  000,5 %00.0 0
E tnemecrofnE edoC 000 601_0056 yenrottA ytiC secivreS tnatlusnoC dna lanoisseforP 0 0 0     
E tnemecrofnE edoC 000 511_0056 noitartibrA/lageL secivreS tnatlusnoC dna lanoisseforP 008,11 0 000,31 362  0 %00.001- 000,31-
E tnemecrofnE edoC 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 006,92 241,03 006,92 391,7  006,43 %98.61 000,5
E tnemecrofnE edoC 000 331_0056 esnepxE htlaeH fO draoB secivreS tnatlusnoC dna lanoisseforP 000,5 513,5 000,5 166,2  005,5 %00.01 005
E tnemecrofnE edoC 000 931_0056 gniraelC noitacoleR secivreS tnatlusnoC dna lanoisseforP 000,2 000,1 000,2 0  000,2 %00.0 0 stnanet rof tsoc noitacoler
E tnemecrofnE edoC 000 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 052 0 052 0  052 %00.0 0
E tnemecrofnE edoC 000 0066 stcartnoC ecnanetniaM 0 0 0     
E tnemecrofnE edoC 000 5066 ecnanetniaM oidaR 0 0 0     
E tnemecrofnE edoC 000 5266 sriapeR ecnanetniaM tnempiuqE 0 0 0     
E tnemecrofnE edoC 000 001_0076 noitacudE gniniarT & levarT 0 0 0     
E tnemecrofnE edoC 000 501_0076 gniniarT laicepS gniniarT & levarT 000,01 894 000,01 049  000,2 %00.08- 000,8-
E tnemecrofnE edoC 000 011_0076 esnepxE levarT gniniarT & levarT 000,01 433,1 000,01 798,4  0 %00.001- 000,01- 4461 wor
E tnemecrofnE edoC 000 511_0076 egaeliM gniniarT & levarT 083,6 056,7 083,6 0  000,8 %93.52 026,1
E tnemecrofnE edoC 000 001_0086 enohpeleT  secivreS rof seeF 0     
E tnemecrofnE edoC 000 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0     
E tnemecrofnE edoC 000 021_0086 eeF ecivreS pacD/xelF  secivreS rof seeF 0     
E tnemecrofnE edoC 000 521_0086 stimreP & seeF  secivreS rof seeF 002,1 362 0     
E tnemecrofnE edoC 000 0007 esnepxE tbeD daB 0 0 0     
E tnemecrofnE edoC 000 511_0027 tnempiuqE esaeL/tneR 081,5 284,5 000,5 147,2  0 %00.001- 000,5- tegdub WPD
E tnemecrofnE edoC 000 501_0327 lareneG ecnarusnI 000,5 440,3 000,5 228,2  0 %00.001- 000,5-
E tnemecrofnE edoC 000 701_0327 ytreporP ecnarusnI 001 084 001 862  0 %00.001- 001-
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E tnemecrofnE edoC 000 511_0327 sesnepxE dna smialC ecnarusnI 006,6 771,3 006,6 154,2  0 %00.001- 006,6-
E tnemecrofnE edoC 000 5108 seeF tceridnI 718,44 969,45 000,54 513,33  0 %00.001- 000,54- ecaps WPD
E tnemecrofnE edoC 000 6108 tnemeganaM ksiR 387,1 298,1 007,1 047  0 %00.001- 007,1-
E tnemecrofnE edoC 000 5808 tneR fo ueiL ni tnemyaP 783,42 883,42 763,42 381,21  0 %00.001- 763,42-
E yrarbiL eerF rehctelF 060 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 107,796 948,876 123,237 122,073     
E yrarbiL eerF rehctelF 060 011_0005 emiT traP ralugeR segaW dna seiralaS 477,361 054,331 703,012 073,75  0 %00.001- 703,012- seiralas emit lluf ni
E yrarbiL eerF rehctelF 060 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,62 246,81 000,01 438,3  000,02 %00.001 000,01
E yrarbiL eerF rehctelF 060 0015 emitrevO 000,4 635,2 000,2 674,1  000,3 %00.05 000,1
E yrarbiL eerF rehctelF 060 501_0025 ytuD laicepS secivreS lanosreP rehtO 057 612 057 612-  0 %00.001- 057-
E yrarbiL eerF rehctelF 060 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 005,41 112,5 005,41 652,5  002,6 %42.75- 003,8-
E yrarbiL eerF rehctelF 060 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 000,11 297,11 315,9 052,7  000,21 %41.62 784,2
E yrarbiL eerF rehctelF 060 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 0 0 085,7     
E yrarbiL eerF rehctelF 060 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 212,7 0  000,7 000,7
E yrarbiL eerF rehctelF 060 001_0045 ACIF stifeneB eeyolpmE 0 554,13 010,27     
E yrarbiL eerF rehctelF 060 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E yrarbiL eerF rehctelF 060 511_0045 B tnemeriteR stifeneB eeyolpmE 0 191 457,15   
E yrarbiL eerF rehctelF 060 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 721,51 620,61     
E yrarbiL eerF rehctelF 060 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 500,8 0     
E yrarbiL eerF rehctelF 060 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 494,5 534,51     
E yrarbiL eerF rehctelF 060 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 173,2 0     
E yrarbiL eerF rehctelF 060 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0     
E yrarbiL eerF rehctelF 060 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 042,3 273,1 042,3 075  000,2 %72.83- 042,1-
E yrarbiL eerF rehctelF 060 0006 seilppuS eciffO 001,7 737,6 001,11 306,2  000,11 %09.0- 001-
E yrarbiL eerF rehctelF 060 5006 egatsoP 002,4 548,3 003,5 073,3  003,5 %00.0 0
E seeF tcapmI 005,76 005,76
E
E tsurT skooB - sesnepxE snoitanoD 000,21 000,21
E yrarbiL eerF rehctelF 060 0106 tnempiuqE retupmoC 005,3 199,2 0  008 008
E yrarbiL eerF rehctelF 060 5106 erawtfoS retupmoC 0 0 0     
E yrarbiL eerF rehctelF 060 0206 tnempiuqE eciffO 008 535,61 008  008 %00.0 0
E yrarbiL eerF rehctelF 060 0026 seilppuS dnA seeF lacideM 051 051 051  051 %00.0 0
E yrarbiL eerF rehctelF 060 2026 tgM repaP/gniypoC/gnitnirP 278,3 658,3 000,5 648,1  000,7 %00.04 000,2
E yrarbiL eerF rehctelF 060 3026 snoitpircsbuS/seuD 005,5 249,4 005,21 401,9  005,21 %00.0 0
E yrarbiL eerF rehctelF 060 4026 skoob rof og ot xat tnec 2/1 000,681 224,071 005,771 202,001  005,281 %28.2 000,5
E yrarbiL eerF rehctelF 060 6026 seilppuS naidotsuC 002,1 381 000,2  000,3 %00.05 000,1
E yrarbiL eerF rehctelF 060 8026 seilppuS laicepS 819,2 319,2 0     
E yrarbiL eerF rehctelF 060 2126 leuF 003 641 003 84  0 %00.001- 003-
E yrarbiL eerF rehctelF 060 001_2126 dedaelnU leuF 0     
E yrarbiL eerF rehctelF 060 4126 smrofinU dnA gnihtolC 005,7 639,6 005,7  0 %00.001- 005,7-
E yrarbiL eerF rehctelF 060 0226 slacimehC 0 0 0     
E yrarbiL eerF rehctelF 060 041_0036 tlaS ecnanetniaM & riapeR 057 0 057  057 %00.0 0
E yrarbiL eerF rehctelF 060 071_0036 sgnidliuB ecnanetniaM & riapeR 005,4 152,4 000,71 668,2  000,01 %81.14- 000,7-
E yrarbiL eerF rehctelF 060 0536 gnisitrevdA & ecitoN lageL 054,1 289,1 008 0  000,1 %00.52 002
E yrarbiL eerF rehctelF 060 001_0046 yticirtcelE seitilitU 000,94 631,84 000,24 432,42  000,54 %41.7 000,3
E yrarbiL eerF rehctelF 060 501_0046 saG seitilitU 005,22 658,12 000,32 958,5  000,32 %00.0 0
E yrarbiL eerF rehctelF 060 511_0046 retawetsaW/retaW seitilitU 000,4 895,4 000,4 832,2  000,5 %00.52 000,1
E yrarbiL eerF rehctelF 060 021_0046 lavomeR hsibbuR seitilitU 005,5 732,5 000,7 476,2  000,6 %92.41- 000,1-
E yrarbiL eerF rehctelF 060 521_0046 snoitacinummoceleT seitilitU 000,7 547,7 000,7 142,3  000,8 %92.41 000,1
E yrarbiL eerF rehctelF 060 711_0056 srerutceL dna srotcurtsnI secivreS tnatlusnoC dna lanoisseforP 281,5 740,3 001,5 019  000,51 %21.491 009,9
E yrarbiL eerF rehctelF 060 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 384,61 445,11 000,02 199,81  000,21 %00.04- 000,8-
E yrarbiL eerF rehctelF 060 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 002 002 002  0 %00.001- 002-
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E yrarbiL eerF rehctelF 060 0066 stcartnoC ecnanetniaM 001,7 949,6 005,01 511,5  000,53 %33.332 005,42
E yrarbiL eerF rehctelF 060 0166 stcartnoC laidotsuC 0 0 000,2  0 %00.001- 000,2-
E yrarbiL eerF rehctelF 060 5266 sriapeR ecnanetniaM tnempiuqE 003,31 3 0     
E yrarbiL eerF rehctelF 060 001_0076 noitacudE gniniarT & levarT 004 05 000,2 881  000,2 %00.0 0
E yrarbiL eerF rehctelF 060 011_0076 esnepxE levarT gniniarT & levarT 829 423 004 351  004 %00.0 0
E yrarbiL eerF rehctelF 060 0007 esnepxE tbeD daB 05 0 05  0 %00.001- 05-
E yrarbiL eerF rehctelF 060 511_0027 tnempiuqE esaeL/tneR 001,1 935 0 401  000,4 000,4
E yrarbiL eerF rehctelF 060 5008 sriapeR tnempiuqE/elciheV 003 259 003 358  000,1 %33.332 007
E yrarbiL eerF rehctelF 160 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 000,2 0 0     
E yrarbiL eerF rehctelF 160 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,4 089 000,5 991,3  0 %00.001- 000,5-
E yrarbiL eerF rehctelF 160 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 0 0     
E yrarbiL eerF rehctelF 160 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0     
E yrarbiL eerF rehctelF 160 001_0045 ACIF stifeneB eeyolpmE 0 34 383     
E yrarbiL eerF rehctelF 160 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E yrarbiL eerF rehctelF 160 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 0     
E yrarbiL eerF rehctelF 160 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0     
E yrarbiL eerF rehctelF 160 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0     
E yrarbiL eerF rehctelF 160 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0 0     
E yrarbiL eerF rehctelF 160 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0 0     
E yrarbiL eerF rehctelF 160 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0     
E yrarbiL eerF rehctelF 160 0006 seilppuS eciffO 057 173 007  0 %00.001- 007-
E yrarbiL eerF rehctelF 160 5006 egatsoP 0 0 0   
E yrarbiL eerF rehctelF 160 2026 tgM repaP/gniypoC/gnitnirP 000,2 017,1 000,1 21  0 %00.001- 000,1-
E yrarbiL eerF rehctelF 160 4026 skooB 055,1 194,1 005,1 540,1  0 %00.001- 005,1-
E yrarbiL eerF rehctelF 160 8026 seilppuS laicepS 008,1 797,1 000,1 573   
E yrarbiL eerF rehctelF 160 0536 gnisitrevdA & ecitoN lageL 0 0 0   
E yrarbiL eerF rehctelF 160 711_0056 srerutceL dna srotcurtsnI secivreS tnatlusnoC dna lanoisseforP 000,1 002 005,1 07  0 %00.001- 005,1-
E yrarbiL eerF rehctelF 160 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 007,9 007,9 001,4 24  0 %00.001- 001,4-
E yrarbiL eerF rehctelF 160 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 002 0 002 0  0 %00.001- 002-
E yrarbiL eerF rehctelF 160 041_0086 esnepxE ytilatipsoH  secivreS rof seeF 0 0 0     
E yrarbiL eerF rehctelF 260 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 0 0     
E yrarbiL eerF rehctelF 260 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0     
E yrarbiL eerF rehctelF 260 0006 seilppuS eciffO 003 0 0     
E yrarbiL eerF rehctelF 260 5006 egatsoP 003 0 0     
E yrarbiL eerF rehctelF 260 0106 tnempiuqE retupmoC 006,5 006,5 0     
E yrarbiL eerF rehctelF 260 2026 tgM repaP/gniypoC/gnitnirP 004 0 0     
E yrarbiL eerF rehctelF 260 4026 skooB 007 0 0     
E yrarbiL eerF rehctelF 260 8026 seilppuS laicepS 003 331 0     
E yrarbiL eerF rehctelF 260 0536 gnisitrevdA & ecitoN lageL 0 0 002     
E yrarbiL eerF rehctelF 260 711_0056 srerutceL dna srotcurtsnI secivreS tnatlusnoC dna lanoisseforP 002,4 008,3 000,6 882  0 %00.001- 000,6-
E yrarbiL eerF rehctelF 260 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 009,3 006,2 0     
E noitaerceR dna skraP nimdA 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 551,682 488,052 097,863 330,721   
E noitaerceR dna skraP 000 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 938 602,1 052 0 %00.001- 602,1-
E tnemtsujdA egaW elbaviL
E noitaerceR dna skraP 000 0015 emitrevO 005,1 107 005 605 005 %00.0 0
E noitaerceR dna skraP 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 033,3 088,2 000,2 530,2 000,3 %00.05 000,1
E noitaerceR dna skraP 000 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 0 19 052 69 052 %00.0 0
E noitaerceR dna skraP 000 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0 007,1 000,2 000,2
E noitaerceR dna skraP 000 001_0045 ACIF stifeneB eeyolpmE 0 584,02    
E noitaerceR dna skraP 000 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0  
E noitaerceR dna skraP 000 511_0045 B tnemeriteR stifeneB eeyolpmE 0 334,51    
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E noitaerceR dna skraP 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 661,4    
E noitaerceR dna skraP 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 049,2    
E noitaerceR dna skraP 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 000 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 000 0006 seilppuS eciffO 083,8 987,7 000,01 074,3 000,01 %00.0 0
E noitaerceR dna skraP 000 5006 egatsoP 005,2 082,2 000,2 08 000,2 %00.0 0
E seeF tcapmI   
E noitaerceR dna skraP 000 0106 tnempiuqE retupmoC 0 0 0    
E noitaerceR dna skraP 000 5106 erawtfoS retupmoC 007 716 009 0 %00.001- 009-
E noitaerceR dna skraP 000 0206 tnempiuqE eciffO 027 027 057 057 %00.0 0
E noitaerceR dna skraP 000 0026 seilppuS dnA seeF lacideM 001,1 616,1 000,1 839 0 %00.001- 000,1-
E noitaerceR dna skraP 000 2026 tgM repaP/gniypoC/gnitnirP 002,9 788,8 000,11 696,2 000,01 %90.9- 000,1-
E noitaerceR dna skraP 000 3026 snoitpircsbuS/seuD 007 738 010,2 307,1 000,1 %52.05- 010,1-
E noitaerceR dna skraP 000 8026 seilppuS laicepS 177,81 714,81 000,4 215 000,4 %00.0 0
E noitaerceR dna skraP 000 0126 tnempiuqE dna slooT llamS 0 0 0    
E noitaerceR dna skraP 000 4126 smrofinU dnA gnihtolC 533,1 602,1 674,1 053 052,2 %44.25 477
E noitaerceR dna skraP 000 0536 gnisitrevdA & ecitoN lageL 003,7 928,6 000,6 293,1 000,6 %00.0 0
E noitaerceR dna skraP 000 521_0046 snoitacinummoceleT seitilitU 005,11 709,41 000,31 360,6 000,51 %83.51 000,2
E noitaerceR dna skraP 000 721_0046 snoitacinummoC ralulleC seitilitU 069 418 069 842 069 %00.0 0
E noitaerceR dna skraP 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 541,3 930,4 365,01 793,4 005,22 %10.311 739,11 ngised bew
E noitaerceR dna skraP 000 001_0076 noitacudE gniniarT & levarT 0 0 0    
E noitaerceR dna skraP 000 501_0076 gniniarT laicepS gniniarT & levarT 005,7 627,7 096,12 803,6 000,01 %09.35- 096,11-
E noitaerceR dna skraP 000 011_0076 esnepxE levarT gniniarT & levarT 032,4 094,3 606,6 232,4 000,4 %54.93- 606,2-
E noitaerceR dna skraP 000 001_0086 enohpeleT  secivreS rof seeF 0 0 0    
E noitaerceR dna skraP 000 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0    
E noitaerceR dna skraP 000 0007 esnepxE tbeD daB 000,1 0 000,1 081 0 %00.001- 000,1-
E noitaerceR dna skraP 000 001_0027 ytreporP esaeL/tneR 002,71 0 000,6 %21.56- 002,11-
E noitaerceR dna skraP 000 511_0027 tnempiuqE esaeL/tneR 005,4 708,9 000,8 146,01 000,01 %00.52 000,2
E noitaerceR dna skraP 000 3037 seeF knaB dna yrotalugeR 003 0 0    
E noitaerceR dna skraP 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 0 481,1 0 437,92    
E noitaerceR dna skraP 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 0 480,36 52 0 %00.001- 480,36-
E noitaerceR dna skraP 000 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0    
E noitaerceR dna skraP 000 001_0045 ACIF stifeneB eeyolpmE 528,4    
E noitaerceR dna skraP 000 511_0045 B tnemeriteR stifeneB eeyolpmE 096,3    
E noitaerceR dna skraP 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0    
E noitaerceR dna skraP 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 537    
E noitaerceR dna skraP 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0    
E noitaerceR dna skraP 000 3026 snoitpircsbuS/seuD 0 0 0    
E noitaerceR dna skraP 000 8026 seilppuS laicepS 0 0 000,2 0 000,2 %00.0 0
E noitaerceR dna skraP 000 001_2126 dedaelnU leuF 0 0 0    
E noitaerceR dna skraP 000 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 0 0 0    
E noitaerceR dna skraP 000 501_0036 seilppuS tniaM elciheV ecnanetniaM & riapeR 0 0 0    
E noitaerceR dna skraP 000 001_0046 yticirtcelE seitilitU 0 0 0    
E noitaerceR dna skraP 000 501_0046 saG seitilitU 0 0 0    
E noitaerceR dna skraP 000 511_0046 retawetsaW/retaW seitilitU 0 0 0    
E noitaerceR dna skraP 000 711_0046 retawmrotS seitilitU 0 0 0    
E noitaerceR dna skraP 000 721_0046 snoitacinummoC ralulleC seitilitU 0 0 0 023,1 023,1
E noitaerceR dna skraP 000 5266 sriapeR ecnanetniaM tnempiuqE 0 0 0    
E noitaerceR dna skraP 000 511_0027 tnempiuqE esaeL/tneR 0 162,1 0    
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E noitaerceR dna skraP 000 3037 seeF knaB dna yrotalugeR 0 0 0    
E noitaerceR dna skraP stnarG 440 0126 tnempiuqE dna slooT llamS 265 083 0 %00.001- 265-
E noitaerceR dna skraP 440 571_0036 slairetam epacsdnaL ecnanetniaM & riapeR 000,4 201 0 %00.001- 000,4-
E noitaerceR dna skraP 440 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 006 0 %00.001- 006-
E noitaerceR dna skraP 440 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 549 018 0 %00.001- 549-
E noitaerceR dna skraP 440 001_0076 noitacudE gniniarT & levarT 000,3 936,2 0 %00.001- 000,3-
E noitaerceR dna skraP 440 501_0076 gniniarT laicepS gniniarT & levarT 117 0 %00.001- 117-
E noitaerceR dna skraP 440 701_0076 slairetaM gniniarT gniniarT & levarT 000,4 969 0 %00.001- 000,4-
E noitaerceR dna skraP 440 5018 kroW ecroF robaL 443,5 0 %00.001- 443,5-
E noitaerceR dna skraP 440 001_0059 noitcurtsnoC yaltuO latipaC 000,331 0 0 %00.001- 000,331-
E noitaerceR dna skraP skraP 001 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 009,96 553,69 992,17 598,33    
E noitaerceR dna skraP 001 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 0 0    
E noitaerceR dna skraP 001 0015 emitrevO 0 0 0    
E noitaerceR dna skraP 001 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 002 003 002 002 0 %00.001- 002-
E noitaerceR dna skraP 001 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0    
E noitaerceR dna skraP 001 001_0045 ACIF stifeneB eeyolpmE 0 016,2 964,5    
E noitaerceR dna skraP 001 511_0045 B tnemeriteR stifeneB eeyolpmE 0 292 071,4    
E noitaerceR dna skraP 001 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 971,1    
E noitaerceR dna skraP 001 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 001 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 815 537    
E noitaerceR dna skraP 001 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 09 0    
E noitaerceR dna skraP 001 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 002,1 032,1 002,1 293 0 %00.001- 002,1-
E noitaerceR dna skraP 001 3026 snoitpircsbuS/seuD 053 092 053 322 053 %00.0 0
E noitaerceR dna skraP 001 8026 seilppuS laicepS 390,11 390,11 049,01 0 000,11 %55.0 06
E noitaerceR dna skraP 001 2126 leuF 043,35 852,05 000,06 130,52 0 %00.001- 000,06- egrahc WPD oN
E noitaerceR dna skraP 001 511_2126 enaporP leuF 0 0 0    
E noitaerceR dna skraP 001 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 0 0 0    
E noitaerceR dna skraP 001 501_0036 seilppuS tniaM elciheV ecnanetniaM & riapeR 0 0 0    
E noitaerceR dna skraP 001 001_0046 yticirtcelE seitilitU 000,64 604,44 000,64 462,92 000,64 %00.0 0
E noitaerceR dna skraP 001 501_0046 saG seitilitU 000,5 113,3 000,5 088 000,5 %00.0 0
E noitaerceR dna skraP 001 511_0046 retawetsaW/retaW seitilitU 000,02 780,72 000,02 336,4 000,03 %00.05 000,01
E noitaerceR dna skraP 001 711_0046 retawmrotS seitilitU 925,42 327,43 000,53 864,41 000,05 %68.24 000,51
E noitaerceR dna skraP 001 721_0046 snoitacinummoC ralulleC seitilitU 026,01 462,11 000,9 411,4 000,21 %33.33 000,3
E noitaerceR dna skraP 001 5266 sriapeR ecnanetniaM tnempiuqE 0 0 0    
E noitaerceR dna skraP 001 071_0086 secivreS gnireenignE  secivreS rof seeF 0    
E noitaerceR dna skraP 001 511_0027 tnempiuqE esaeL/tneR 000,57 895,85 384,421 411,22 000,011 %36.11- 384,41-
E noitaerceR dna skraP 001 3037 seeF knaB dna yrotalugeR 748,2 487 000,3 235 005,1 %00.05- 005,1-
E noitaerceR dna skraP 001 5008 sriapeR tnempiuqE/elciheV 317,06 915,601 000,08 857,64 000,01 %05.78- 000,07- egrahc WPD oN
E noitaerceR dna skraP sdnuorG 001 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 838,791 120,002 118,602 660,301    
E noitaerceR dna skraP 001 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,72 351,93 000,83 121,61 000,04 %62.5 000,2
E noitaerceR dna skraP 001 0015 emitrevO 721,7 467,7 002,6 958,2 000,8 %30.92 008,1
E noitaerceR dna skraP 001 501_0025 ytuD laicepS secivreS lanosreP rehtO 005 0 005 0 0 %00.001- 005-
E noitaerceR dna skraP 001 011_0025 llaC-nO secivreS lanosreP rehtO 003,2 029,1 003,2 027 003,2 %00.0 0
E noitaerceR dna skraP 001 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 000,3 374,8 000,3 078,1 005,8 %33.381 005,5
E noitaerceR dna skraP 001 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0 042,1 0   
E noitaerceR dna skraP 001 001_0045 ACIF stifeneB eeyolpmE 0 233,91    
E noitaerceR dna skraP 001 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 001 511_0045 B tnemeriteR stifeneB eeyolpmE 0 858,11    
E noitaerceR dna skraP 001 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 472,01    
E noitaerceR dna skraP 001 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 001 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 049,2    
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E noitaerceR dna skraP 001 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 001 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 001 0126 tnempiuqE dna slooT llamS 000,3 375,2 000,3 0 000,3 %00.0 0
E noitaerceR dna skraP 001 1126 tnempiuqE dezilaicepS 255,6 461,4 000,3 0 000,3 %00.0 0
E noitaerceR dna skraP 001 4126 smrofinU dnA gnihtolC 068,1 087,1 068,1 03 068,1 %00.0 0
E noitaerceR dna skraP 001 6726 slairetaM&seilppuS dleiF 052,2 099,1 052,2 566 052,2 %00.0 0
E noitaerceR dna skraP 001 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 0 0 000,5 0 000,5 %00.0 0
E noitaerceR dna skraP 001 031_0036 seilppuS noitcurtsnoC ecnanetniaM & riapeR 0 0 0 0    
E noitaerceR dna skraP 001 041_0036 tlaS ecnanetniaM & riapeR 000,5 907,4 000,5 0 000,5 %00.0 0
E noitaerceR dna skraP 001 561_0036 latipaC toN segrahC llamS rehtO ecnanetniaM & riapeR 000,11 784,01 000,21 911,2 000,21 %00.0 0
E noitaerceR dna skraP 001 071_0036 sgnidliuB ecnanetniaM & riapeR 059 567 052,2 357 052,2 %00.0 0
E noitaerceR dna skraP 001 571_0036 slairetam epacsdnaL ecnanetniaM & riapeR 082,7 608,6 000,5 251 005,7 %00.05 005,2
E noitaerceR dna skraP 001 281_0036 snisaB hctaC dna eganiarD ecnanetniaM & riapeR 0 614,1 0    
E noitaerceR dna skraP 001 021_0046 lavomeR hsibbuR seitilitU 000,02 471,32 000,02 293,21 000,52 %00.52 000,5
E noitaerceR dna skraP 001 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 000,91 090,91 000,91 010,11 000,02 %62.5 000,1
E noitaerceR dna skraP .tM dliuB 001 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 122,033 873,503 441,043 387,251    
E noitaerceR dna skraP 001 011_0005 emiT traP ralugeR segaW dna seiralaS 0 443 005,61 005,61
E noitaerceR dna skraP 001 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,62 737,03 000,33 083,62 000,02 %93.93- 000,31-
E noitaerceR dna skraP 001 0015 emitrevO 000,22 248,21 000,02 022,3 000,02 %00.0 0
E noitaerceR dna skraP 001 001_0025 segaW denoissimmoC secivreS lanosreP rehtO 0 97 0    
E noitaerceR dna skraP 001 501_0025 ytuD laicepS secivreS lanosreP rehtO 007,4 0 007,4 0 %00.001- 007,4-
E noitaerceR dna skraP 001 011_0025 llaC-nO secivreS lanosreP rehtO 004,1 011,1 004,1 012 0 %00.001- 004,1-
E noitaerceR dna skraP 001 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 052,5 756,8 052,5 489,3 0 %00.001- 052,5-
E noitaerceR dna skraP 001 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 007,2 051,2 007,2 058 0 %00.001- 007,2-
E noitaerceR dna skraP 001 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 384,1 0 948,1 0 0
E noitaerceR dna skraP 001 001_0045 ACIF stifeneB eeyolpmE 0 882,03    
E noitaerceR dna skraP 001 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 001 511_0045 B tnemeriteR stifeneB eeyolpmE 0 932,91    
E noitaerceR dna skraP 001 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 469,1    
E noitaerceR dna skraP 001 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 001 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 215,5    
E noitaerceR dna skraP 001 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 001 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 001 6026 seilppuS naidotsuC 000,11 999,01 005,13 359,71 005,13 %00.0 0
E noitaerceR dna skraP 001 8026 seilppuS laicepS 004 766 000,2 552 000,2 %00.0 0
E noitaerceR dna skraP 001 0126 tnempiuqE dna slooT llamS 000,1 889 000,3 927 000,3 %00.0 0
E noitaerceR dna skraP 001 4126 smrofinU dnA gnihtolC 579,3 644,2 579,3 520,1 000,4 %36.0 52
E noitaerceR dna skraP 001 031_0036 seilppuS noitcurtsnoC ecnanetniaM & riapeR 005,71 374,11 005,71 328,4 005,71 %00.0 0
E noitaerceR dna skraP 001 071_0036 sgnidliuB ecnanetniaM & riapeR 556,11 487,9 000,31 311,6 000,02 %58.35 000,7
E noitaerceR dna skraP 001 521_0046 snoitacinummoceleT seitilitU 0 0 0    
E noitaerceR dna skraP 001 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 0 0 0    
E noitaerceR dna skraP 001 5266 sriapeR ecnanetniaM tnempiuqE 549,7 836,5 000,5 954 000,5 %00.0 0
E noitaerceR dna skraP seerT 001 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 513,051 036,451 383,751 975,09    
E noitaerceR dna skraP 001 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 003,51 031,11 008,61 247,4 008,61 %00.0 0
E noitaerceR dna skraP 001 0015 emitrevO 005,4 493,5 000,3 257,2 005,4 %00.05 005,1
E noitaerceR dna skraP 001 501_0025 ytuD laicepS secivreS lanosreP rehtO 0 0 005,1 0 0 %00.001- 005,1-
E noitaerceR dna skraP 001 011_0025 llaC-nO secivreS lanosreP rehtO 002,1 074,1 002,1 081 0 %00.001- 002,1-
E noitaerceR dna skraP 001 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 031,2 129,2 031,2 226,2 0 %00.001- 031,2-
E noitaerceR dna skraP 001 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 0 01 0    
E noitaerceR dna skraP 001 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 77 0    
E noitaerceR dna skraP 001 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 244 0 237    
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E noitaerceR dna skraP 001 001_0045 ACIF stifeneB eeyolpmE 0 856,31    
E noitaerceR dna skraP 001 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 001 511_0045 B tnemeriteR stifeneB eeyolpmE 0 300,9    
E noitaerceR dna skraP 001 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 868,4    
E noitaerceR dna skraP 001 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 001 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 049,2    
E noitaerceR dna skraP 001 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 001 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 001 8026 seilppuS laicepS 0 0 0    
E noitaerceR dna skraP 001 0126 tnempiuqE dna slooT llamS 000,2 958,1 005 553 005 %00.0 0
E noitaerceR dna skraP 001 1126 tnempiuqE dezilaicepS 054,1 793,1 000,1 0 000,1 %00.0 0
E noitaerceR dna skraP 001 4126 smrofinU dnA gnihtolC 002,1 031,1 002,1 599 002,1 %00.0 0
E noitaerceR dna skraP 001 0226 slacimehC 052 191 002 741 004 %00.001 002
E noitaerceR dna skraP 001 571_0036 slairetam epacsdnaL ecnanetniaM & riapeR 003 003 009 771 005,4 %00.004 006,3
E noitaerceR dna skraP 001 5266 sriapeR ecnanetniaM tnempiuqE 006 665 005 49 005 %00.0 0
E noitaerceR dna skraP 001 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 0 0    
E noitaerceR dna skraP 001 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0    
E noitaerceR dna skraP 001 3026 snoitpircsbuS/seuD 06 95 054 0 054 %00.0 0
E noitaerceR dna skraP 001 8026 seilppuS laicepS 003 922 003 0 003 %00.0 0
E noitaerceR dna skraP 001 6726 slairetaM&seilppuS dleiF 089,1 084,1 095,1 403,1 095,1 %00.0 0
E noitaerceR dna skraP 001 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 003 992 003 0 003 %00.0 0
E noitaerceR dna skraP 001 031_0036 seilppuS noitcurtsnoC ecnanetniaM & riapeR 0 0 0    
E noitaerceR dna skraP 001 571_0036 slairetam epacsdnaL ecnanetniaM & riapeR 071,5 230,5 000,1 768 000,1 %00.0 0
E noitaerceR dna skraP 001 511_0046 retawetsaW/retaW seitilitU 831,4 039,3 009,1 62 009,1 %00.0 0
E noitaerceR dna skraP 001 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 295,21 270,21 000,41 230,8 000,41 %00.0 0
E noitaerceR dna skraP seiretemeC 001 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 788,59 680,301 227,99 188,85    
E noitaerceR dna skraP 001 011_0005 emiT traP ralugeR segaW dna seiralaS 727,81 114,01 727,81 0 000,61 %65.41- 727,2-
E noitaerceR dna skraP 001 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,41 465,11 000,41 955,9 000,41 %00.0 0
E noitaerceR dna skraP 001 0015 emitrevO 005,5 099,6 000,6 621,3 000,6 %00.0 0
E noitaerceR dna skraP 001 011_0025 llaC-nO secivreS lanosreP rehtO 056 089,1 034,1 069 000,2 %68.93 075
E noitaerceR dna skraP 001 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 002 024 000,1 483    
E noitaerceR dna skraP 001 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 0 7 0    
E noitaerceR dna skraP 001 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 312 0 908 0 0
E noitaerceR dna skraP 001 001_0045 ACIF stifeneB eeyolpmE 0 777,01    
E noitaerceR dna skraP 001 511_0045 B tnemeriteR stifeneB eeyolpmE 0 338,5    
E noitaerceR dna skraP 001 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 430,42    
E noitaerceR dna skraP 001 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0     
E noitaerceR dna skraP 001 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 074,1    
E noitaerceR dna skraP 001 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 001 0006 seilppuS eciffO 095 185 095 0 006 %96.1 01
E noitaerceR dna skraP 001 5006 egatsoP 061 061 061 061 061 %00.0 0
E noitaerceR dna skraP 001 2026 tgM repaP/gniypoC/gnitnirP 0 0 052 0 052 %00.0 0
E noitaerceR dna skraP 001 3026 snoitpircsbuS/seuD 024 914 043 072 051 %88.55- 091-
E noitaerceR dna skraP 001 6026 seilppuS naidotsuC 053 363 053 0 053 %00.0 0
E noitaerceR dna skraP 001 8026 seilppuS laicepS 012 202 012 %00.0 0
E noitaerceR dna skraP 001 0126 tnempiuqE dna slooT llamS 056 577 056 0 056 %00.0 0
E noitaerceR dna skraP 001 1126 tnempiuqE dezilaicepS 004 004 004 0 004 %00.0 0
E noitaerceR dna skraP 001 2126 leuF 005,6 002,11 005,6 612,4 0 %00.001- 005,6- egrahc WPD oN
E noitaerceR dna skraP 001 4126 smrofinU dnA gnihtolC 490,1 490,1 585 73 058 %03.54 562
E noitaerceR dna skraP 001 011_4126 ralugeR smrofinU dnA gnihtolC 0 0 0 0   
E noitaerceR dna skraP 001 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 000,2 063,2 000,7 046,2 000,3 %41.75- 000,4- egrahc WPD oN
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E noitaerceR dna skraP 001 501_0036 seilppuS tniaM elciheV ecnanetniaM & riapeR 004 603 005,1 0 0 %00.001- 005,1- egrahc WPD oN
E noitaerceR dna skraP 001 031_0036 seilppuS noitcurtsnoC ecnanetniaM & riapeR 9 6 004,1 573 004,1 %00.0 0
E noitaerceR dna skraP 001 041_0036 tlaS ecnanetniaM & riapeR 0 0 005 0 005 %00.0 0
E noitaerceR dna skraP 001 561_0036 latipaC toN segrahC llamS rehtO ecnanetniaM & riapeR 056 726 056 254 056 %00.0 0
E noitaerceR dna skraP 001 571_0036 slairetam epacsdnaL ecnanetniaM & riapeR 056 925 056 051 000,1 %58.35 053
E noitaerceR dna skraP 001 5236 elaseR roF smetI 005,1 524,1 005,1 0 005,1 %00.0 0
E noitaerceR dna skraP 001 001_0046 yticirtcelE seitilitU 000,4 337,3 000,4 957,1 000,4 %00.0 0
E noitaerceR dna skraP 001 501_0046 saG seitilitU 776,5 776,5 002,5 226,1 006,5 %96.7 004
E noitaerceR dna skraP 001 511_0046 retawetsaW/retaW seitilitU 004 603 004 312 004 %00.0 0
E noitaerceR dna skraP 001 021_0046 lavomeR hsibbuR seitilitU 003 0 003 0 003 %00.0 0
E noitaerceR dna skraP 001 521_0046 snoitacinummoceleT seitilitU 048 788 048 073 009 %41.7 06
E noitaerceR dna skraP 001 721_0046 snoitacinummoC ralulleC seitilitU 575 316 575 013 526 %07.8 05
E noitaerceR dna skraP 001 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 000,61 000,61 000,91 744,01 000,91 %00.0 0
E noitaerceR dna skraP 001 5166 sriapeR ytreporP 055 046 0 0   
E noitaerceR dna skraP 001 011_0076 esnepxE levarT gniniarT & levarT 58 46 002 62 002 %00.0 0
E noitaerceR dna skraP 001 511_0027 tnempiuqE esaeL/tneR 000,4 869,5 000,4 791,2 000,4 %00.0 0
E noitaerceR dna skraP 001 5608 tnemesrubmieR leuF ntM tnempiuqE 0 0 0 0   
E noitaerceR dna skraP nimdA ceR 101 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 701,47 785,77 801,47 926,53 0   
E noitaerceR dna skraP 101 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 074,7 673,6 568,84 484,72 000,01 %45.97- 568,83- hcaeb htron ot sdraug efil
E noitaerceR dna skraP 101 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 003 006 0 002    
E noitaerceR dna skraP 101 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0    
E noitaerceR dna skraP 101 001_0045 ACIF stifeneB eeyolpmE 0 281,01    
E noitaerceR dna skraP 101 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 101 511_0045 B tnemeriteR stifeneB eeyolpmE 0 533,4    
E noitaerceR dna skraP 101 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 101 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 101 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 537    
E noitaerceR dna skraP 101 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0    
E noitaerceR dna skraP 101 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 101 2026 tgM repaP/gniypoC/gnitnirP 306,32 306,32 006,01 822,01 000,02 %86.88 004,9
E noitaerceR dna skraP 101 3026 snoitpircsbuS/seuD 004 262 0 0 0
E noitaerceR dna skraP 101 8026 seilppuS laicepS 924,21 584,21 000,7 062,6 000,1 %17.58- 000,6-
E noitaerceR dna skraP 101 5236 elaseR roF smetI 000,01 689,9 798,6 162,4 0 %00.001- 798,6-
E noitaerceR dna skraP 101 0536 gnisitrevdA & ecitoN lageL 078,8 078,8 005,7 859,4 000,01 %33.33 005,2
E noitaerceR dna skraP 101 721_0046 snoitacinummoC ralulleC seitilitU 058,11 206,7 005,8 503,2 005,8 %00.0 0
E noitaerceR dna skraP 101 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 161,94 117,77 005,86 633,86 000,2 %80.79- 005,66-
E noitaerceR dna skraP 101 511_0076 egaeliM gniniarT & levarT 000,2 177 0    
E noitaerceR dna skraP 101 3037 seeF knaB dna yrotalugeR 000,4 596,5 000,4 635,1 000,6 %00.05 000,2
E noitaerceR dna skraP 101 0377 spihsralohcS 005,6 005,6 005,6 0 000,52 %26.482 005,81
E noitaerceR dna skraP smargorP 101 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 712,581 973,381 492,132 627,99    
E noitaerceR dna skraP 101 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 222,89 913,78 008,101 322,37 000,011 %60.8 002,8 segaw elbavil
E noitaerceR dna skraP 101 0015 emitrevO 000,2 512,3 000,2 640,1 000,2 %00.0 0
E noitaerceR dna skraP 101 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 044,4 474,3 005,2 214,2 005,2 %00.0 0
E noitaerceR dna skraP 101 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 002,1 501,1 002,1 615 002,1 %00.0 0
E noitaerceR dna skraP 101 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0 572,1    
E noitaerceR dna skraP 101 001_0045 ACIF stifeneB eeyolpmE 0 494,8 181,42    
E noitaerceR dna skraP 101 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 101 511_0045 B tnemeriteR stifeneB eeyolpmE 0 730,1 302,21    
E noitaerceR dna skraP 101 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 853,03 595,72    
E noitaerceR dna skraP 101 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 101 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 838 703,3    

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 34



21

31
41

A D E F I J K M N O P Q R S T U

tsiL dnarG detamitsE 51 YF 238,153 31 YF 31 YF 41 YF 41 YF 51 YF 51 YF
 egatnecreP

egnahC egnahC ralloD setoN

 dednemA
tegduB

 lautcA
detiduanU

 dednemA
tegduB

3/21hguorhT
3102/1 tegduB desoporP

 tegduB desoporP
.stpeD/OAC

 dednemA 41 YF
 51 YF ot tegduB

desoporP

 dednemA 41 YF
 51 YF ot tegduB

desoporP
emaN tpeD noisiviD tnuoccA noitpircseD tnuoccA LG stidE - noitpircseD LG

9402
0502
1502
2502
3502
4502
5502
6502
7502
8502
9502
0602
1602
2602
3602
4602
5602
6602
7602
8602
9602
0702
1702
2702
3702
4702
5702
6702
7702
8702
9702
0802
1802
2802
3802
4802
5802
6802
7802
8802
9802
0902
1902
2902
3902
4902
5902
6902
7902
8902
9902

E noitaerceR dna skraP 101 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 006 0    
E noitaerceR dna skraP 101 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 101 8026 seilppuS laicepS 005,31 731,31 865,01 086,3 005,21 %82.81 239,1
E noitaerceR dna skraP 101 1126 tnempiuqE dezilaicepS 0 0 0    
E noitaerceR dna skraP 101 4126 smrofinU dnA gnihtolC 033,2 474,2 033,2 0 005,2 %03.7 071
E noitaerceR dna skraP 101 0536 gnisitrevdA & ecitoN lageL 005,3 241,3 005,3 322,1 000,3 %92.41- 005-
E noitaerceR dna skraP 101 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 938,55 135,75 009,26 875,34 009,26 %00.0 0
E noitaerceR dna skraP 101 7007 tnemyapeR tnarG 006 0 0    
E noitaerceR dna skraP 101 001_0027 ytreporP esaeL/tneR 0 0 0    
E noitaerceR dna skraP 101 511_0027 tnempiuqE esaeL/tneR 052,51 004,01 000,02 0 000,02 %00.0 0
E noitaerceR dna skraP stnevE 101 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 419,55 409,55 274,65 541,72    
E noitaerceR dna skraP 101 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,1 791,1 005,7 468,4 005,3 %33.35- 000,4-
E noitaerceR dna skraP 101 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 003 0 002    
E noitaerceR dna skraP 101 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0    
E noitaerceR dna skraP 101 001_0045 ACIF stifeneB eeyolpmE 0 761,2 739,4    
E noitaerceR dna skraP 101 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 101 511_0045 B tnemeriteR stifeneB eeyolpmE 0 232 633,3    
E noitaerceR dna skraP 101 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 101 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 101 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 861 537    
E noitaerceR dna skraP 101 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 09 0    
E noitaerceR dna skraP 101 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 101 8026 seilppuS laicepS 000,8 572,5 008,9 945 000,02 %80.401 002,01
E noitaerceR dna skraP 101 1126 tnempiuqE dezilaicepS 0 0 0    
E noitaerceR dna skraP 101 0536 gnisitrevdA & ecitoN lageL 030,1 004 006,1 739 000,5 %05.212 004,3
E noitaerceR dna skraP 101 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 001,13 632,03 006,81 782,9 000,58 %99.653 004,66 skrowerif
E noitaerceR dna skraP 101 5018 kroW ecroF robaL 0 816 0    
E noitaerceR dna skraP suB 101 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 381,53 0 0    
E noitaerceR dna skraP 101 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 25 0    
E noitaerceR dna skraP 101 0015 emitrevO 000,4 0 0    
E noitaerceR dna skraP 101 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 042,1 176 0    
E noitaerceR dna skraP 101 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 003 0 0    
E noitaerceR dna skraP 101 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0    
E noitaerceR dna skraP 101 001_0045 ACIF stifeneB eeyolpmE 0 4 0    
E noitaerceR dna skraP 101 8026 seilppuS laicepS 002 0 0    
E noitaerceR dna skraP 101 2126 leuF 783,9 984,4 000,5 0 0 %00.001- 000,5- egrahc WPD oN
E noitaerceR dna skraP 101 4126 smrofinU dnA gnihtolC 524 0 0    
E noitaerceR dna skraP 101 5008 sriapeR tnempiuqE/elciheV 751,01 278,6 000,7 99 0 %00.001- 000,7- egrahc WPD oN
E noitaerceR dna skraP citelhtA 101 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 633,55 187,28 878,16 816,82    
E noitaerceR dna skraP 101 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 004,23 098,62 004,03 940,21 004,03 %00.0 0
E noitaerceR dna skraP 101 0015 emitrevO 0 885,3 0    
E noitaerceR dna skraP 101 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 003 991,1 0 002    
E noitaerceR dna skraP 101 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 0 303 0    
E noitaerceR dna skraP 101 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 77 0    
E noitaerceR dna skraP 101 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 244 0 184    
E noitaerceR dna skraP 101 001_0045 ACIF stifeneB eeyolpmE 0 512,4 950,7    
E noitaerceR dna skraP 101 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 101 511_0045 B tnemeriteR stifeneB eeyolpmE 0 822 026,3    
E noitaerceR dna skraP 101 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 101 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 101 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 226 537    
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E noitaerceR dna skraP 101 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 881 0    
E noitaerceR dna skraP 101 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 101 0106 tnempiuqE retupmoC 0 228 0    
E noitaerceR dna skraP 101 0026 seilppuS dnA seeF lacideM 0 0 0 007 007
E noitaerceR dna skraP 101 8026 seilppuS laicepS 041,61 183,11 005,61 231,7 005,61 %00.0 0
E noitaerceR dna skraP 101 1126 tnempiuqE dezilaicepS 007 653 007 64-    
E noitaerceR dna skraP 101 2126 leuF 0 177,3 0 083,4    
E noitaerceR dna skraP 101 001_2126 dedaelnU leuF 0 0 0    
E noitaerceR dna skraP 101 4126 smrofinU dnA gnihtolC 0 524 0    
E noitaerceR dna skraP 101 6726 slairetaM&seilppuS dleiF 0 0 0    
E noitaerceR dna skraP 101 5236 elaseR roF smetI 0 492,3 0    
E noitaerceR dna skraP 101 0536 gnisitrevdA & ecitoN lageL 063,1 853,1 0    
E noitaerceR dna skraP 101 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 003,34 268,93 005,84 794,32 000,45 %43.11 005,5
E noitaerceR dna skraP 101 5266 sriapeR ecnanetniaM tnempiuqE 0 0 0    
E noitaerceR dna skraP 101 011_0086 latneR tnempiuqE  secivreS rof seeF 0 0 0    
E noitaerceR dna skraP 101 001_0027 ytreporP esaeL/tneR 003,7 671,5 003,7 0 003,7 %00.0 0
E noitaerceR dna skraP 101 511_0027 tnempiuqE esaeL/tneR 002,1 0 0    
E noitaerceR dna skraP 101 5008 sriapeR tnempiuqE/elciheV 0 593,6 0    
E noitaerceR dna skraP yddeL 301 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 835,462 391,462 332,232 759,211    
E noitaerceR dna skraP 301 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,26 202,05 000,36 610,52 000,54 %75.82- 000,81-
E noitaerceR dna skraP 301 0015 emitrevO 005,5 386,5 005,5 700,3 005,3 %63.63- 000,2-
E noitaerceR dna skraP 301 011_0025 llaC-nO secivreS lanosreP rehtO 0 0 003 0 003 %00.0 0
E noitaerceR dna skraP 301 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 061,5 000,5 064,6 986,1 000,6 %21.7- 064-
E noitaerceR dna skraP 301 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 007,3 017,3 005,3 959,1 005,4 %75.82 000,1
E noitaerceR dna skraP 301 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0 669    
E noitaerceR dna skraP 301 001_0045 ACIF stifeneB eeyolpmE 0 523,21 197,32    
E noitaerceR dna skraP 301 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 511_0045 B tnemeriteR stifeneB eeyolpmE 0 731,1 585,31    
E noitaerceR dna skraP 301 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 978,31    
E noitaerceR dna skraP 301 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 083,2 576,3    
E noitaerceR dna skraP 301 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 087 0    
E noitaerceR dna skraP 301 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 2026 tgM repaP/gniypoC/gnitnirP 054 124 057 9 057 %00.0 0
E noitaerceR dna skraP 301 3026 snoitpircsbuS/seuD 051 521 051 521 051 %00.0 0
E noitaerceR dna skraP 301 5026 trohS  hsaC 001 111 051 741- 051 %00.0 0
E noitaerceR dna skraP 301 6026 seilppuS naidotsuC 009,6 018,6 000,1 364 000,2 %00.001 000,1
E noitaerceR dna skraP 301 8026 seilppuS laicepS 009,9 157,9 005,9 355,2 000,01 %62.5 005
E noitaerceR dna skraP 301 0126 tnempiuqE dna slooT llamS 000,1 568 000,1 0 000,1 %00.0 0
E noitaerceR dna skraP 301 1126 tnempiuqE dezilaicepS 000,1 988 000,1 671 000,1 %00.0 0
E noitaerceR dna skraP 301 511_2126 enaporP leuF 005,5 666,4 005,5 145,1 005,5 %00.0 0
E noitaerceR dna skraP 301 4126 smrofinU dnA gnihtolC 006,2 654,2 001,2 862 003,2 %25.9 002
E noitaerceR dna skraP 301 5126 gnirednuaL mrofinU 0 0 0 0 0
E noitaerceR dna skraP 301 6126 ezeerfitnA & esaerG & liO 000,1 889 000,1 789 000,1 %00.0 0
E noitaerceR dna skraP 301 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 0 0 0 12    
E noitaerceR dna skraP 301 501_0036 seilppuS tniaM elciheV ecnanetniaM & riapeR 050,1 787 007 0    egrahc WPD oN
E noitaerceR dna skraP 301 071_0036 sgnidliuB ecnanetniaM & riapeR 000,5 718,4 005,5 069,1 000,6 %90.9 005
E noitaerceR dna skraP 301 5236 elaseR roF smetI 005,21 424,21 005,7 913,4 000,7 %76.6- 005-
E noitaerceR dna skraP 301 0336 seilppuS dna dooF tnaruatseR 055,61 375,61 005,81 73 0 %00.001- 005,81-
E noitaerceR dna skraP 301 0536 gnisitrevdA & ecitoN lageL 000,1 599 000,1 324 005,1 %00.05 005
E noitaerceR dna skraP 301 001_0046 yticirtcelE seitilitU 000,531 573,031 000,531 478,76 000,531 %00.0 0
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E noitaerceR dna skraP 301 501_0046 saG seitilitU 000,15 625,44 000,84 800,41 000,84 %00.0 0
E noitaerceR dna skraP 301 511_0046 retawetsaW/retaW seitilitU 000,11 338,8 000,9 091,4 000,9 %00.0 0
E noitaerceR dna skraP 301 021_0046 lavomeR hsibbuR seitilitU 005,2 913,2 005,2 887 005,2 %00.0 0
E noitaerceR dna skraP 301 521_0046 snoitacinummoceleT seitilitU 002,4 591,4 005,3 685,1 007,4 %92.43 002,1
E noitaerceR dna skraP 301 721_0046 snoitacinummoC ralulleC seitilitU 079 318 007 013 004,1 %00.001 007
E noitaerceR dna skraP 301 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 006,2 696,2 000,5 295 005,6 %00.03 005,1
E noitaerceR dna skraP 301 5166 sriapeR ytreporP 005 823 0    
E noitaerceR dna skraP 301 5266 sriapeR ecnanetniaM tnempiuqE 008,22 936,22 000,02 097,01 000,52 %00.52 000,5
E noitaerceR dna skraP 301 511_0076 egaeliM gniniarT & levarT 055 215 003 451 0 %00.001- 003-
E noitaerceR dna skraP 301 001_0086 enohpeleT  secivreS rof seeF 0 0 0    
E noitaerceR dna skraP 301 501_0086 segrahC ataD TB  secivreS rof seeF 0    
E noitaerceR dna skraP 301 011_0086 latneR tnempiuqE  secivreS rof seeF 0 0 0    
E noitaerceR dna skraP 301 521_0086 stimreP & seeF  secivreS rof seeF 051 541 051 051 %00.0 0
E noitaerceR dna skraP 301 551_0086 stnevE laicepS  secivreS rof seeF 0 0 0 0 0
E noitaerceR dna skraP 301 511_0027 tnempiuqE esaeL/tneR 051,21 420,21 009,11 220,6 000,21 %48.0 001
E noitaerceR dna skraP 301 3037 seeF knaB dna yrotalugeR 006,3 759,2 005,2 892,1 000,3 %00.02 005
E noitaerceR dna skraP 301 0377 spihsralohcS 004 004 0    
E noitaerceR dna skraP 301 5008 sriapeR tnempiuqE/elciheV 574,11 653,21 000,4 855 000,1 %00.57- 000,3- egrahc WPD oN
E noitaerceR dna skraP lairomeM 301 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 965,011 521,511 0 770,11  
E noitaerceR dna skraP 301 011_0005 emiT traP ralugeR segaW dna seiralaS 005,7 913,7 005,7 0  
E noitaerceR dna skraP 301 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 079,53 777,43 0 216,31 000,01 000,01
E noitaerceR dna skraP 301 0015 emitrevO 143 656,31 000,5 229,2  
E noitaerceR dna skraP 301 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 001,1 031,1 057 0    
E noitaerceR dna skraP 301 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 002,5 748,4 000,4 884 0 %00.001- 000,4-
E noitaerceR dna skraP 301 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 005 713 005 0    
E noitaerceR dna skraP 301 001_0045 ACIF stifeneB eeyolpmE 0 170,6 853,1    
E noitaerceR dna skraP 301 511_0045 B tnemeriteR stifeneB eeyolpmE 0    
E noitaerceR dna skraP 301 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 798 0    
E noitaerceR dna skraP 301 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 561 0    
E noitaerceR dna skraP 301 0006 seilppuS eciffO 052 0 052 441 052 %00.0 0
E noitaerceR dna skraP 301 0026 seilppuS dnA seeF lacideM 054 952 002 441 002 %00.0 0
E noitaerceR dna skraP 301 2026 tgM repaP/gniypoC/gnitnirP 053 003 053 812 053 %00.0 0
E noitaerceR dna skraP 301 6026 seilppuS naidotsuC 723,4 723,4 0    
E noitaerceR dna skraP 301 8026 seilppuS laicepS 004,3 514,3 004,2 677 004,2 %00.0 0
E noitaerceR dna skraP 301 0126 tnempiuqE dna slooT llamS 072,3 996,1 072,3 0 052,3 %16.0- 02-
E noitaerceR dna skraP 301 4126 smrofinU dnA gnihtolC 0 0 0    
E noitaerceR dna skraP 301 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 0 0 000,01 0    
E noitaerceR dna skraP 301 071_0036 sgnidliuB ecnanetniaM & riapeR 000,6 228,4 000,51 687,1 000,51 %00.0 0
E noitaerceR dna skraP 301 0536 gnisitrevdA & ecitoN lageL 253 253 253 002 0 %00.001- 253-
E noitaerceR dna skraP 301 001_0046 yticirtcelE seitilitU 057,23 562,13 000,53 804,11 000,53 %00.0 0
E noitaerceR dna skraP 301 501_0046 saG seitilitU 052,82 015,52 000,92 642,6 000,92 %00.0 0
E noitaerceR dna skraP 301 511_0046 retawetsaW/retaW seitilitU 005,4 437,6 005,4 878,2 000,8 %87.77 005,3
E noitaerceR dna skraP 301 021_0046 lavomeR hsibbuR seitilitU 002,4 370,5 000,5 186,2 000,6 %00.02 000,1
E noitaerceR dna skraP 301 521_0046 snoitacinummoceleT seitilitU 004,3 604,3 004,3 725,1 004,3 %00.0 0
E noitaerceR dna skraP 301 301_0056 stcartnoC ytiruceS secivreS tnatlusnoC dna lanoisseforP 172,23 290,13 000,12 700,3 000,12 %00.0 0
E noitaerceR dna skraP 301 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 892,51 527,41 892,81 777,8 000,22 %32.02 207,3
E noitaerceR dna skraP 301 261_0056 sremrofreP secivreS tnatlusnoC dna lanoisseforP 0 815,1 000,3 853,1 000,3 %00.0 0
E noitaerceR dna skraP 301 5166 sriapeR ytreporP 059,4 727,2 0 005,2 005,2
E noitaerceR dna skraP 301 5266 sriapeR ecnanetniaM tnempiuqE 006,1 049 0    
E noitaerceR dna skraP 301 511_0027 tnempiuqE esaeL/tneR 000,2 518,01 072,3 008 072,3 %00.0 0
E noitaerceR dna skraP hcaeB htroN 301 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 0 0 0    
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E noitaerceR dna skraP 301 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 511,502 917,702 005,561 688,301 000,512 %19.92 005,94 elbavil - nimda ceR morf K83
E noitaerceR dna skraP 301 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 0 0    
E noitaerceR dna skraP 301 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0    
E noitaerceR dna skraP 301 001_0045 ACIF stifeneB eeyolpmE 0 491,4 066,21    
E noitaerceR dna skraP 301 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 2026 tgM repaP/gniypoC/gnitnirP 000,1 947 000,1 524 000,1 %00.0 0
E noitaerceR dna skraP 301 5026 trohS  hsaC 000,1 58 000,1 701 000,1 %00.0 0
E noitaerceR dna skraP 301 8026 seilppuS laicepS 780,8 328,6 283,4 66 000,6 %29.63 816,1
E noitaerceR dna skraP 301 0126 tnempiuqE dna slooT llamS 000,3 042,2 000,3 0 000,3 %00.0 0
E noitaerceR dna skraP 301 1126 tnempiuqE dezilaicepS 655 755 0 002,1 002,1
E noitaerceR dna skraP 301 2126 leuF 0 0 0 0   
E noitaerceR dna skraP 301 4126 smrofinU dnA gnihtolC 000,3 719,2 000,3 0 000,4 %33.33 000,1
E noitaerceR dna skraP 301 0036 ecnanetniaM & riapeR 545 0 0    
E noitaerceR dna skraP 301 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 0    
E noitaerceR dna skraP 301 561_0036 latipaC toN segrahC llamS rehtO ecnanetniaM & riapeR 440,1 769 0    
E noitaerceR dna skraP 301 071_0036 sgnidliuB ecnanetniaM & riapeR 0 0 002,31 514,1 002,31 %00.0 0
E noitaerceR dna skraP 301 5236 elaseR roF smetI 005,5 725,4 005,4 621,4 005,6 %44.44 000,2
E noitaerceR dna skraP 301 0336 seilppuS dna dooF tnaruatseR 003 0 003 0 0 %00.001- 003-
E noitaerceR dna skraP 301 0536 gnisitrevdA & ecitoN lageL 005,2 992,2 000,3 675 000,3 %00.0 0
E noitaerceR dna skraP 301 001_0046 yticirtcelE seitilitU 039,62 039,62 005,13 568,22 000,03 %67.4- 005,1-
E noitaerceR dna skraP 301 501_0046 saG seitilitU 054,5 101,5 002,6 592,4 005,5 %92.11- 007-
E noitaerceR dna skraP 301 511_0046 retawetsaW/retaW seitilitU 000,9 986,01 000,9 236 003,11 %65.52 003,2
E noitaerceR dna skraP 301 021_0046 lavomeR hsibbuR seitilitU 384,01 796,01 000,01 541,6 007,01 %00.7 007
E noitaerceR dna skraP 301 501_0056 latneD - .nimdA ytraP drihT secivreS tnatlusnoC dna lanoisseforP 0    
E noitaerceR dna skraP 301 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 584,11 509,01 000,8 480,3 000,8 %00.0 0
E noitaerceR dna skraP 301 5166 sriapeR ytreporP 816 616 0 0   
E noitaerceR dna skraP 301 3037 seeF knaB dna yrotalugeR 000,7 484,9 004,9 642,8 005,9 %60.1 001
E noitaerceR dna skraP tnorfretaW 301 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 334,17 067,47 967,001 504,84 0 %00.001- 967,001-
E noitaerceR dna skraP 301 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 940,191 663,781 000,561 626,701 000,622 %79.63 000,16 egaw elbavil ecnadnetta/sruoh dednapxe
E noitaerceR dna skraP 301 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 002 0 001    
E noitaerceR dna skraP 301 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0    
E noitaerceR dna skraP 301 001_0045 ACIF stifeneB eeyolpmE 0 636,6 133,02    
E noitaerceR dna skraP 301 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 511_0045 B tnemeriteR stifeneB eeyolpmE 0 432 198,5    
E noitaerceR dna skraP 301 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 834 074,1    
E noitaerceR dna skraP 301 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 561 0    
E noitaerceR dna skraP 301 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 0006 seilppuS eciffO 007 056 000,1 0 000,1 %00.0 0
E noitaerceR dna skraP 301 0106 tnempiuqE retupmoC 053 443 0 0   
E noitaerceR dna skraP 301 0026 seilppuS dnA seeF lacideM 008 026 003 0 0 %00.001- 003-
E noitaerceR dna skraP 301 2026 tgM repaP/gniypoC/gnitnirP 005,2 114,2 005 0 000,1 %00.001 005
E noitaerceR dna skraP 301 5026 trohS  hsaC 000,1 26 000,1 922 000,1 %00.0 0
E noitaerceR dna skraP 301 6026 seilppuS naidotsuC 005,9 974,9 057,3 761 000,2 %76.64- 057,1-
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E noitaerceR dna skraP 301 8026 seilppuS laicepS 002,3 504,2 002,3 793 005,2 %88.12- 007-
E noitaerceR dna skraP 301 0126 tnempiuqE dna slooT llamS 004,3 061,3 005,2 0 005,2 %00.0 0
E noitaerceR dna skraP 301 1126 tnempiuqE dezilaicepS 0 0 0    
E noitaerceR dna skraP 301 2126 leuF 642 0 000,1 000,1 %00.0 0
E noitaerceR dna skraP 301 011_2126 leseiD leuF 457 357 0
E noitaerceR dna skraP 301 4126 smrofinU dnA gnihtolC 001,4 720,4 001,5 001,5 %00.0 0
E noitaerceR dna skraP 301 0036 ecnanetniaM & riapeR 009,8 221,7 005,41 849,2 005,51 %09.6 000,1
E noitaerceR dna skraP 301 5236 elaseR roF smetI 000,1 0 0    
E noitaerceR dna skraP 301 7236 sdnufeR & stiderC remotsuC 0 0 0    
E noitaerceR dna skraP 301 0536 gnisitrevdA & ecitoN lageL 005 541 000,1 655 000,1 %00.0 0
E noitaerceR dna skraP 301 001_0046 yticirtcelE seitilitU 003,94 921,94 000,03 465,31 000,03 %00.0 0
E noitaerceR dna skraP 301 501_0046 saG seitilitU 000,01 721,9 000,8 111,3 000,8 %00.0 0
E noitaerceR dna skraP 301 511_0046 retawetsaW/retaW seitilitU 006,41 440,41 006,31 861,31 000,41 %49.2 004
E noitaerceR dna skraP 301 021_0046 lavomeR hsibbuR seitilitU 892,02 582,02 000,61 828,9 000,02 %00.52 000,4
E noitaerceR dna skraP 301 521_0046 snoitacinummoceleT seitilitU 045,7 053,7 008,4 486,3 007,7 %24.06 009,2
E noitaerceR dna skraP 301 721_0046 snoitacinummoC ralulleC seitilitU 021,1 019 007,1 847 007,1 %00.0 0
E noitaerceR dna skraP 301 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 000,21 045,11 574,9 045,4 000,01 %45.5 525
E noitaerceR dna skraP 301 5166 sriapeR ytreporP 000,1 999 000,1 0 000,1 %00.0 0
E noitaerceR dna skraP 301 5266 sriapeR ecnanetniaM tnempiuqE 008,9 938,6 005,01 842,1 005,01 %00.0 0
E noitaerceR dna skraP 301 001_0086 enohpeleT  secivreS rof seeF 0 0 0    
E noitaerceR dna skraP 301 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0    
E noitaerceR dna skraP 301 511_0027 tnempiuqE esaeL/tneR 060,401 360,401 775,45 974,14 000,55 %87.0 324
E noitaerceR dna skraP 301 3037 seeF knaB dna yrotalugeR 000,3 817,8 000,7 570,6 000,9 %75.82 000,2
E noitaerceR dna skraP relliM 301 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 03 0 0    
E noitaerceR dna skraP 301 501_0005 ecivreS detimiL segaW dna seiralaS 0 0 0 000,02 000,02
E noitaerceR dna skraP 301 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,04 320,83 028,24 019,51 000,73 %95.31- 028,5-
E noitaerceR dna skraP 301 0015 emitrevO 0    
E noitaerceR dna skraP 301 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 0 0    
E noitaerceR dna skraP 301 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 0    
E noitaerceR dna skraP 301 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 0 0    
E noitaerceR dna skraP 301 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0    
E noitaerceR dna skraP 301 001_0045 ACIF stifeneB eeyolpmE 0 905,1 592,2 649,1    
E noitaerceR dna skraP 301 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0    
E noitaerceR dna skraP 301 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0    
E noitaerceR dna skraP 301 0006 seilppuS eciffO 000,1 159 005,1 342 005,1 %00.0 0
E noitaerceR dna skraP 301 0026 seilppuS dnA seeF lacideM 003 582 006 992 006 %00.0 0
E noitaerceR dna skraP 301 2026 tgM repaP/gniypoC/gnitnirP 0 0 005 931 005 %00.0 0
E noitaerceR dna skraP 301 6026 seilppuS naidotsuC 000,2 551,2 005 612 007 %00.04 002
E noitaerceR dna skraP 301 8026 seilppuS laicepS 0 005,1 005,1
E noitaerceR dna skraP 301 4126 smrofinU dnA gnihtolC 002 681 002 0 002 %00.0 0
E noitaerceR dna skraP 301 001_0046 yticirtcelE seitilitU 000,51 085,41 000,51 135,6 000,51 %00.0 0
E noitaerceR dna skraP 301 501_0046 saG seitilitU 003,11 174,01 000,41 475,2 000,21 %92.41- 000,2-
E noitaerceR dna skraP 301 511_0046 retawetsaW/retaW seitilitU 000,2 643,1 000,2 654 057,1 %05.21- 052-
E noitaerceR dna skraP 301 021_0046 lavomeR hsibbuR seitilitU 005,1 544,1 005,1 394 005,1 %00.0 0
E noitaerceR dna skraP 301 521_0046 snoitacinummoceleT seitilitU 000,2 779,1 000,2 488 005,1 %00.52- 005-
E noitaerceR dna skraP 301 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 003,01 141,01 005,41 803,3 005,81 %95.72 000,4
E noitaerceR dna skraP 301 5266 sriapeR ecnanetniaM tnempiuqE 005,5 558,4 005,02 974 005,7 %14.36- 000,31-
E noitaerceR dna skraP dliuB .buP 301 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 419,76 898,66 733,501 743,85    
E noitaerceR dna skraP 301 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,01 064,11 000,51 003,4 000,8 %76.64- 000,7-
E noitaerceR dna skraP 301 0015 emitrevO 000,51 554,61 000,51 226,9 000,51 %00.0 0
E noitaerceR dna skraP 301 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 005,1 583 005,1 520,1 0 %00.001- 005,1-

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 84



21

31
41

A D E F I J K M N O P Q R S T U

tsiL dnarG detamitsE 51 YF 238,153 31 YF 31 YF 41 YF 41 YF 51 YF 51 YF
 egatnecreP

egnahC egnahC ralloD setoN

 dednemA
tegduB

 lautcA
detiduanU

 dednemA
tegduB

3/21hguorhT
3102/1 tegduB desoporP

 tegduB desoporP
.stpeD/OAC

 dednemA 41 YF
 51 YF ot tegduB

desoporP

 dednemA 41 YF
 51 YF ot tegduB

desoporP
emaN tpeD noisiviD tnuoccA noitpircseD tnuoccA LG stidE - noitpircseD LG

4032
5032
6032
7032
8032
9032
0132
1132
2132
3132
4132
5132
6132
7132
8132
9132
0232
1232
2232
3232
4232
5232
6232
7232
8232
9232
0332
1332
2332
3332
4332
5332
6332
7332
8332
9332
0432
1432
2432
3432
4432
5432
6432
7432
8432
9432
0532
1532
2532
3532
4532

E noitaerceR dna skraP 301 021_0025 laitnereffiD tfihS secivreS lanosreP rehtO 0 496 0 006,1 0   
E noitaerceR dna skraP 301 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 583 0 197    
E noitaerceR dna skraP 301 001_0045 ACIF stifeneB eeyolpmE 0 322,3 833,9    
E noitaerceR dna skraP 301 511_0045 B tnemeriteR stifeneB eeyolpmE 0 712 792,5    
E noitaerceR dna skraP 301 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 243,01 569,1    
E noitaerceR dna skraP 301 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0    
E noitaerceR dna skraP 301 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 674 074,1    
E noitaerceR dna skraP 301 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 543 0    
E noitaerceR dna skraP 301 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 005,2 253,1 005,2 018 0 %00.001- 005,2-
E noitaerceR dna skraP 301 6026 seilppuS naidotsuC 000,21 774,21 000,71 048,11 000,02 %56.71 000,3
E noitaerceR dna skraP 301 8026 seilppuS laicepS 056,5 931,51 000,6 123,4 000,8 %33.33 000,2
E noitaerceR dna skraP 301 4126 smrofinU dnA gnihtolC 058 176 058 0 007,1 %00.001 058
E noitaerceR dna skraP 301 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 000,22 933,91 000,21 599 000,21 %00.0 0
E noitaerceR dna skraP 301 071_0036 sgnidliuB ecnanetniaM & riapeR 005,7 942,31 000,01 651,4 000,51 %00.05 000,5
E noitaerceR dna skraP 301 001_0046 yticirtcelE seitilitU 000,08 622,19 000,08 412,24 000,29 %00.51 000,21
E noitaerceR dna skraP 301 501_0046 saG seitilitU 000,02 603,53 000,03 266,5 000,73 %33.32 000,7
E noitaerceR dna skraP 301 011_0046 liO gnitaeH seitilitU 0 0 0    
E noitaerceR dna skraP 301 211_0046 rehtO seitilitU 000,3 951,1 000,3 063 000,3 %00.0 0
E noitaerceR dna skraP 301 511_0046 retawetsaW/retaW seitilitU 000,8 546,8 000,8 912,6 000,01 %00.52 000,2
E noitaerceR dna skraP 301 711_0046 retawmrotS seitilitU 005 464 005 012 005 %00.0 0
E noitaerceR dna skraP 301 021_0046 lavomeR hsibbuR seitilitU 000,6 518,5 000,6 103 000,6 %00.0 0
E noitaerceR dna skraP 301 521_0046 snoitacinummoceleT seitilitU 009,3 082,4 009,3 358,1 000,4 %65.2 001
E noitaerceR dna skraP 301 721_0046 snoitacinummoC ralulleC seitilitU 005 015 005 841 044,1 %00.881 049
E noitaerceR dna skraP 301 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 000,02 352,72 000,02 230,6 000,02 %00.0 0
E noitaerceR dna skraP 301 0066 stcartnoC ecnanetniaM 053,8 042,11 000,01 435,3 000,21 %00.02 000,2
E noitaerceR dna skraP 301 0166 stcartnoC laidotsuC 000,52 415,72 000,57 001,11 000,52 %76.66- 000,05-
E noitaerceR dna skraP 301 5166 sriapeR ytreporP 057,6 324,5 057,6 361,1 057,6 %00.0 0
E noitaerceR dna skraP 301 521_0086 stimreP & seeF  secivreS rof seeF 05 478 05 03 001 %00.001 05
E noitaerceR dna skraP 301 001_0027 ytreporP esaeL/tneR 360,35 360,35 360,35 459,03 360,35 %00.0 0
E noitaerceR dna skraP 301 511_0027 tnempiuqE esaeL/tneR 805,1 0 805,1 0 805,1 %00.0 0
E strA ytiC notgnilruB nimdA 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 298,531 163,022 036,012 135,221    
E strA ytiC notgnilruB 000 501_0005 ecivreS detimiL segaW dna seiralaS 0 738,65 787,18 142,71  0 %00.001- 787,18-
E strA ytiC notgnilruB 000 011_0005 emiT traP ralugeR segaW dna seiralaS 0 612,4 0     
E strA ytiC notgnilruB 000 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 805,71 057,81 839 044,73 %86.99 096,81
E strA ytiC notgnilruB 000 0015 emitrevO 0 0 0     
E strA ytiC notgnilruB 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 002,1 059 004,2 007 004,2 %00.0 0
E strA ytiC notgnilruB 000 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 000 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 000 001_0045 ACIF stifeneB eeyolpmE 0 671,31 422,52     
E strA ytiC notgnilruB 000 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 463,41     
E strA ytiC notgnilruB 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 376,9 089,21     
E strA ytiC notgnilruB 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 344,1 0     
E strA ytiC notgnilruB 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 829,2 014,4     
E strA ytiC notgnilruB 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 875 0     
E strA ytiC notgnilruB 000 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 541_0045 gnikraP eeyolpmE stifeneB eeyolpmE 029,1 080,2 061,2 009 061,2 %00.0 0
E strA ytiC notgnilruB 000 0006 seilppuS eciffO 008,6 496,6 005,9 177,2 005,9 %00.0 0
E strA ytiC notgnilruB 000 5006 egatsoP 005,6 294,6 005,6 965,3 005,6 %00.0 0
E strA ytiC notgnilruB 000 0106 tnempiuqE retupmoC 0 0 0     
E strA ytiC notgnilruB 000 5106 erawtfoS retupmoC 0 0 0     
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E strA ytiC notgnilruB 000 0206 tnempiuqE eciffO 0 0 0     
E strA ytiC notgnilruB 000 0026 seilppuS dnA seeF lacideM 57 57 0 97     
E strA ytiC notgnilruB 000 2026 tgM repaP/gniypoC/gnitnirP 000,8 816,7 007,73 713,9 520,93 %15.3 523,1
E strA ytiC notgnilruB 000 3026 snoitpircsbuS/seuD 001,1 000,1 001,3 520,2 001,3 %00.0 0
E strA ytiC notgnilruB 000 8026 seilppuS laicepS 525 413 006,1 932 006,1 %00.0 0
E strA ytiC notgnilruB 000 7236 sdnufeR & stiderC remotsuC 575 006 000,1 572 000,1 %00.0 0
E strA ytiC notgnilruB 000 0536 gnisitrevdA & ecitoN lageL 0 0 568,25 585,11 022,44 %53.61- 546,8-
E strA ytiC notgnilruB 000 511_0046 retawetsaW/retaW seitilitU 0 0 0     
E strA ytiC notgnilruB 000 521_0046 snoitacinummoceleT seitilitU 524,6 548,5 000,7 344,2 000,7 %00.0 0
E strA ytiC notgnilruB 000 721_0046 snoitacinummoC ralulleC seitilitU 003,3 004,2 003,3 722,1 004,2 %72.72- 009-
E strA ytiC notgnilruB 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 065,7 348,1 085,91 818,11 086,52 %51.13 001,6 tnemeganam atad
E strA ytiC notgnilruB 000 001_0076 noitacudE gniniarT & levarT 054,3 748,3 0 000,2 000,2
E strA ytiC notgnilruB 000 501_0076 gniniarT laicepS gniniarT & levarT 0 0 0     
E strA ytiC notgnilruB 000 011_0076 esnepxE levarT gniniarT & levarT 005 594 006,4 769,1 006,2 %84.34- 000,2-
E strA ytiC notgnilruB 000 001_0086 enohpeleT  secivreS rof seeF 0 0 0     
E strA ytiC notgnilruB 000 501_0086 segrahC ataD TB  secivreS rof seeF 0 0 0     
E strA ytiC notgnilruB 000 041_0086 esnepxE ytilatipsoH  secivreS rof seeF 0 005,9 005,9
E strA ytiC notgnilruB 000 511_0027 tnempiuqE esaeL/tneR 0 0 0     
E strA ytiC notgnilruB 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 600,55 972,62 0     
E strA ytiC notgnilruB 000 501_0005 ecivreS detimiL segaW dna seiralaS 059,24 435,02 0  0 0
E strA ytiC notgnilruB 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 008 002 0  0 0
E strA ytiC notgnilruB 000 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 000 001_0045 ACIF stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 2026 tgM repaP/gniypoC/gnitnirP 520,82 804,62 0  0   
E strA ytiC notgnilruB 000 0536 gnisitrevdA & ecitoN lageL 557,42 075,42 0  0   
E strA ytiC notgnilruB 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 044,4 558,3 0  0   
E strA ytiC notgnilruB 000 001_5227 tenretnI gninoisivorP 0 0 0     
E strA ytiC notgnilruB 000 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 813,25 948,42 167,63 899,1     
E strA ytiC notgnilruB 000 501_0005 ecivreS detimiL segaW dna seiralaS 198,03 868,1 0 144,51     
E strA ytiC notgnilruB 000 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,11 232,1 0     
E strA ytiC notgnilruB 000 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 008 571 0 521     
E strA ytiC notgnilruB 000 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 000 001_0045 ACIF stifeneB eeyolpmE 0 001 0     
E strA ytiC notgnilruB 000 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 31 0     
E strA ytiC notgnilruB 000 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 8 0     
E strA ytiC notgnilruB 000 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 000 5006 egatsoP 0 0 0     
E strA ytiC notgnilruB 000 2026 tgM repaP/gniypoC/gnitnirP 0 0 0     
E strA ytiC notgnilruB 000 3026 snoitpircsbuS/seuD 000,2 899,1 0     
E strA ytiC notgnilruB 000 8026 seilppuS laicepS 000,1 699 0     
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E strA ytiC notgnilruB 000 0536 gnisitrevdA & ecitoN lageL 0 0 0     
E strA ytiC notgnilruB 000 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 000,3 123,01 0 790,4     
E strA ytiC notgnilruB 000 501_0076 gniniarT laicepS gniniarT & levarT 0 0 0     
E strA ytiC notgnilruB 000 011_0076 esnepxE levarT gniniarT & levarT 709 709 0     
E strA ytiC notgnilruB 000 041_0086 esnepxE ytilatipsoH  secivreS rof seeF 000,7 000,7 005,9 911,2  0 %00.001- 005,9-
E strA ytiC notgnilruB 000 551_0086 stnevE laicepS  secivreS rof seeF 0 0 0     
E strA ytiC notgnilruB 000 3037 seeF knaB dna yrotalugeR 000,2 354 0     
E strA ytiC notgnilruB retneC ACB 571 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 793,58 601,48 381,49 852,34     
E strA ytiC notgnilruB 571 501_0005 ecivreS detimiL segaW dna seiralaS 105,241 728,64 950,501 416,52  0 %00.001- 950,501-
E strA ytiC notgnilruB 571 011_0005 emiT traP ralugeR segaW dna seiralaS 0 659 0     
E strA ytiC notgnilruB 571 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 009,24 987,94 000,14 255,12 027,14 %67.1 027
E strA ytiC notgnilruB 571 0015 emitrevO 0 828,1 0     
E strA ytiC notgnilruB 571 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 000,2 051 006,1 051 006,1 %00.0 0
E strA ytiC notgnilruB 571 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 571 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 571 001_0045 ACIF stifeneB eeyolpmE 0 124,8 416,91     
E strA ytiC notgnilruB 571 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 571 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 015,5     
E strA ytiC notgnilruB 571 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 571 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 543,2 0     
E strA ytiC notgnilruB 571 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 133,1 657,2     
E strA ytiC notgnilruB 571 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 072 0     
E strA ytiC notgnilruB 571 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 571 5006 egatsoP 0 0 0     
E strA ytiC notgnilruB 571 7006 gnivoM dna gnippihS 004,21 843,11 000,9 275,3 000,9 %00.0 0
E strA ytiC notgnilruB 571 0106 tnempiuqE retupmoC dezilaiceps 0 0 0 000,2 000,2
E strA ytiC notgnilruB 571 2026 tgM repaP/gniypoC/gnitnirP 0 0 0    
E strA ytiC notgnilruB 571 3026 snoitpircsbuS/seuD 055 013 055 013 055 %00.0 0
E strA ytiC notgnilruB 571 8026 seilppuS laicepS 050,7 185,7 050,11 546,5 000,11 %54.0- 05-
E strA ytiC notgnilruB 571 0536 gnisitrevdA & ecitoN lageL 0 0 0     
E strA ytiC notgnilruB 571 001_0046 yticirtcelE seitilitU 882,2 481,2 882,2 425 005 %51.87- 887,1-
E strA ytiC notgnilruB 571 211_0046 rehtO seitilitU 0     
E strA ytiC notgnilruB 571 521_0046 snoitacinummoceleT seitilitU 004,1 004,1 004,1 511 006 %41.75- 008-
E strA ytiC notgnilruB 571 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 002,04 915,14 003,92 990,81 052,03 %42.3 059
E strA ytiC notgnilruB 571 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 0 0 0     
E strA ytiC notgnilruB 571 001_0156 noitasnepmoc deiralas-non secivreS tsitrA 974,43 974,43 009,84 313,42 009,84 %00.0 0
E strA ytiC notgnilruB 571 011_0156 snoissimmoc secivreS tsitrA 174,51 442,51 000,41 806,21 000,41 %00.0 0
E strA ytiC notgnilruB 571 021_0156 stnemngisnoc secivreS tsitrA 005,83 896,73 005,48 561,45 000,27 %97.41- 005,21-
E strA ytiC notgnilruB 571 031_0156 stnemesrubmier secivreS tsitrA 005 46 005 0 005 %00.0 0
E strA ytiC notgnilruB 571 011_0076 esnepxE levarT gniniarT & levarT 004,5 770,4 004,8 389,3 000,8 %67.4- 004-
E strA ytiC notgnilruB 571 531_0076 gnigdoL gniniarT & levarT 0 0 0     
E strA ytiC notgnilruB 571 001_0086 enohpeleT  secivreS rof seeF 002,1 0 0     
E strA ytiC notgnilruB 571 041_0086 esnepxE ytilatipsoH  secivreS rof seeF 052,9 141,9 053,6 724,1 053,6 %00.0 0
E strA ytiC notgnilruB dE trA 671 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 0 240,4 0     
E strA ytiC notgnilruB 671 501_0005 ecivreS detimiL segaW dna seiralaS 0     
E strA ytiC notgnilruB 671 011_0005 emiT traP ralugeR segaW dna seiralaS 0 0 0     
E strA ytiC notgnilruB 671 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,81 075,62 0 575  0
E strA ytiC notgnilruB 671 0015 emitrevO 0 0 0     
E strA ytiC notgnilruB 671 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 671 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 671 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0     
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E strA ytiC notgnilruB 671 001_0045 ACIF stifeneB eeyolpmE 0 673,1 0     
E strA ytiC notgnilruB 671 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 511_0045 B tnemeriteR stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0     
E strA ytiC notgnilruB 671 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 93 0     
E strA ytiC notgnilruB 671 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 51 0     
E strA ytiC notgnilruB 671 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 8026 seilppuS laicepS 051,4 546,3 0     
E strA ytiC notgnilruB 671 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 0 552,3 0 02     
E strA ytiC notgnilruB 671 501_0005 ecivreS detimiL segaW dna seiralaS 221,76 101,91 0     
E strA ytiC notgnilruB 671 011_0005 emiT traP ralugeR segaW dna seiralaS 0 0 0     
E strA ytiC notgnilruB 671 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 021,04 296,47 0 994,2     
E strA ytiC notgnilruB 671 0015 emitrevO 0 0 0     
E strA ytiC notgnilruB 671 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 008 0 0     
E strA ytiC notgnilruB 671 521_0025 stnemesrubmieR elbaxaT secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 671 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 671 001_0045 ACIF stifeneB eeyolpmE 0 174,2 0     
E strA ytiC notgnilruB 671 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 056,1 0     
E strA ytiC notgnilruB 671 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 98 0     
E strA ytiC notgnilruB 671 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 8026 seilppuS laicepS 001,81 556,71 0     
E strA ytiC notgnilruB 671 1126 tnempiuqE dezilaicepS 0 907 0     
E strA ytiC notgnilruB 671 001_0036 straP  tnempiuqE ecnanetniaM & riapeR 000,2 181 0     
E strA ytiC notgnilruB 671 711_0056 srerutceL dna srotcurtsnI secivreS tnatlusnoC dna lanoisseforP 0 0 0     
E strA ytiC notgnilruB 671 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 004 004 0     
E strA ytiC notgnilruB 671 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 0 0 0     
E strA ytiC notgnilruB 671 041_0086 esnepxE ytilatipsoH  secivreS rof seeF 003 002 0     
E strA ytiC notgnilruB 671 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 212,23 752,1 0     
E strA ytiC notgnilruB 671 501_0005 ecivreS detimiL segaW dna seiralaS 0 078,5 0     
E strA ytiC notgnilruB 671 011_0005 emiT traP ralugeR segaW dna seiralaS 0 959,5 0     
E strA ytiC notgnilruB 671 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 000,02 395,32 0 131     
E strA ytiC notgnilruB 671 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 004 13 0     
E strA ytiC notgnilruB 671 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 671 001_0045 ACIF stifeneB eeyolpmE 0 864 0     
E strA ytiC notgnilruB 671 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 2026 tgM repaP/gniypoC/gnitnirP 0 0 0     
E strA ytiC notgnilruB 671 8026 seilppuS laicepS 005,7 841,6 0     
E strA ytiC notgnilruB 671 1126 tnempiuqE dezilaicepS 0 0 0     
E strA ytiC notgnilruB 671 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 136 136 0     
E strA ytiC notgnilruB 671 001_0156 noitasnepmoc deiralas-non secivreS tsitrA 000,1 098 0     
E strA ytiC notgnilruB 671 041_0086 esnepxE ytilatipsoH  secivreS rof seeF 003 221 0     
E strA ytiC notgnilruB 671 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 439,65 972,82 775,19 886,63     
E strA ytiC notgnilruB 671 501_0005 ecivreS detimiL segaW dna seiralaS 0 0 333,86 324,01  0   
E strA ytiC notgnilruB 671 011_0005 emiT traP ralugeR segaW dna seiralaS 0 724 0 970,31     
E strA ytiC notgnilruB 671 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 006,85 229,43 008,451 209,49 029,491 %29.52 021,04 eunever gnittesffo
E strA ytiC notgnilruB 671 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 004 52 006,1 97 006,1 %00.0 0
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tsiL dnarG detamitsE 51 YF 238,153 31 YF 31 YF 41 YF 41 YF 51 YF 51 YF
 egatnecreP

egnahC egnahC ralloD setoN

 dednemA
tegduB

 lautcA
detiduanU

 dednemA
tegduB

3/21hguorhT
3102/1 tegduB desoporP

 tegduB desoporP
.stpeD/OAC

 dednemA 41 YF
 51 YF ot tegduB

desoporP

 dednemA 41 YF
 51 YF ot tegduB

desoporP
emaN tpeD noisiviD tnuoccA noitpircseD tnuoccA LG stidE - noitpircseD LG

8052
9052
0152
1152
2152
3152
4152
5152
6152
7152
8152
9152
0252
1252
2252
3252
4252
5252
6252
7252
8252
9252
0352
1352
2352
3352
4352
5352
6352
7352
8352
9352
0452
1452
2452
3452
4452
5452
6452
7452
8452
9452
0552
1552
2552
3552
4552
5552
6552
7552
8552

E strA ytiC notgnilruB 671 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 671 001_0045 ACIF stifeneB eeyolpmE 0 564 513,42 524,11     
E strA ytiC notgnilruB 671 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 511_0045 B tnemeriteR stifeneB eeyolpmE 753,5     
E strA ytiC notgnilruB 671 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0     
E strA ytiC notgnilruB 671 031_0045 ecnarusnI latneD stifeneB eeyolpmE 421,3     
E strA ytiC notgnilruB 671 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0     
E strA ytiC notgnilruB 671 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 2026 tgM repaP/gniypoC/gnitnirP 0 0 0     
E strA ytiC notgnilruB 671 8026 seilppuS laicepS 005,6 555,4 003,44 927,02 052,05 %34.31 059,5
E strA ytiC notgnilruB 671 0536 gnisitrevdA & ecitoN lageL 0 0 0     
E strA ytiC notgnilruB 671 521_0046 snoitacinummoceleT seitilitU 0 0 0     
E strA ytiC notgnilruB 671 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 257 056 005,3 054,3 001,11 %41.712 006,7 skrap htiw kcehc
E strA ytiC notgnilruB 671 001_0156 noitasnepmoc deiralas-non secivreS tsitrA 000,2 509,1 041,4 084,1 049,3 %38.4- 002-
E 011_0076 gniniarT & levarT 057 057
E strA ytiC notgnilruB 671 041_0086 esnepxE ytilatipsoH  secivreS rof seeF 058 005 039,1 172 054,2 %49.62 025
E strA ytiC notgnilruB 671 001_5227 tenretnI gninoisivorP 0 0 0     
E strA ytiC notgnilruB 671 3037 seeF knaB dna yrotalugeR 005,9 0 005,9 0 0 %00.001- 005,9- tsoc revoc ot eef egnahc
E strA ytiC notgnilruB 671 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 023,8 000,4 0     
E strA ytiC notgnilruB 671 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 671 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 671 001_0045 ACIF stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 2026 tgM repaP/gniypoC/gnitnirP 0 0 0     
E strA ytiC notgnilruB 671 8026 seilppuS laicepS 005,2 162,1 0     
E strA ytiC notgnilruB 671 041_0086 esnepxE ytilatipsoH  secivreS rof seeF 005 633 0     
E strA ytiC notgnilruB 671 001_0005 emiT lluF ,ralugeR segaW dna seiralaS 0 664,31 0 614,61     
E strA ytiC notgnilruB 671 501_0005 ecivreS detimiL segaW dna seiralaS 0 387,5 0 677,2     
E strA ytiC notgnilruB 671 011_0005 emiT traP ralugeR segaW dna seiralaS 0 568,4 0     
E strA ytiC notgnilruB 671 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 852,62 0 538,7     
E strA ytiC notgnilruB 671 0015 emitrevO 0 995 0     
E strA ytiC notgnilruB 671 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 57 0 001     
E strA ytiC notgnilruB 671 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 671 001_0045 ACIF stifeneB eeyolpmE 0 514,3 0     
E strA ytiC notgnilruB 671 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 511_0045 B tnemeriteR stifeneB eeyolpmE 0     
E strA ytiC notgnilruB 671 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 671 521_0045 ecnarusnI htlaeH stifeneB eeyolpmE 0 795,1 0     
E strA ytiC notgnilruB 671 031_0045 ecnarusnI latneD stifeneB eeyolpmE 0 151 0     
E strA ytiC notgnilruB 671 531_0045 ecnarusnI efiL stifeneB eeyolpmE 0 83 0     
E strA ytiC notgnilruB 671 8026 seilppuS laicepS 0 0 0     
E strA ytiC notgnilruB 671 001_0156 noitasnepmoc deiralas-non secivreS tsitrA 0 0 0     
E strA ytiC notgnilruB slavitseF 771 011_0005 emiT traP ralugeR segaW dna seiralaS 0 0 0     
E strA ytiC notgnilruB 771 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 076,1 000,11 554,3  000,11 %00.0 0
E strA ytiC notgnilruB 771 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 771 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0     
E strA ytiC notgnilruB 771 001_0045 ACIF stifeneB eeyolpmE 0 701 248 482     
E strA ytiC notgnilruB 771 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0     
E strA ytiC notgnilruB 771 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0     
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tsiL dnarG detamitsE 51 YF 238,153 31 YF 31 YF 41 YF 41 YF 51 YF 51 YF
 egatnecreP

egnahC egnahC ralloD setoN

 dednemA
tegduB

 lautcA
detiduanU

 dednemA
tegduB

3/21hguorhT
3102/1 tegduB desoporP

 tegduB desoporP
.stpeD/OAC

 dednemA 41 YF
 51 YF ot tegduB

desoporP

 dednemA 41 YF
 51 YF ot tegduB

desoporP
emaN tpeD noisiviD tnuoccA noitpircseD tnuoccA LG stidE - noitpircseD LG

9552
0652
1652
2652
3652
4652
5652
6652
7652
8652
9652
0752
1752
2752
3752
4752
5752
6752
7752
8752
9752
0852
1852
2852
3852
4852
5852
6852
7852
8852
9852
0952
1952
2952
3952
4952
5952
6952
7952
8952
9952
0062
1062
2062
3062
4062
5062
6062
7062
8062
9062

E strA ytiC notgnilruB 771 5006 egatsoP 0 0 0     
E strA ytiC notgnilruB 771 2026 tgM repaP/gniypoC/gnitnirP 0 221 0     
E strA ytiC notgnilruB 771 8026 seilppuS laicepS 333 303 000,1 229 000,1 %00.0 0
E strA ytiC notgnilruB 771 0536 gnisitrevdA & ecitoN lageL 0 054 0     
E strA ytiC notgnilruB 771 211_0046 rehtO seitilitU 0 0 0     
E strA ytiC notgnilruB 771 811_0056 secivreS lautcartnoC secivreS tnatlusnoC dna lanoisseforP 008,03 083,03 550,73 273,91 550,73 %00.0 0
E strA ytiC notgnilruB 771 241_0056 noitomorP dna gnitekraM secivreS tnatlusnoC dna lanoisseforP 0 0 0     
E strA ytiC notgnilruB 771 001_0156 noitasnepmoc deiralas-non secivreS tsitrA 664,81 664,81 005,51 002,21 005,51 %00.0 0
E strA ytiC notgnilruB 771 031_0156 stnemesrubmier secivreS tsitrA 109,5 572,5 000,5 784,3 000,5 %00.0 0
E strA ytiC notgnilruB 771 011_0076 esnepxE levarT gniniarT & levarT 0 005,6 0     
E strA ytiC notgnilruB 771 531_0076 gnigdoL gniniarT & levarT 0 0 0     
E strA ytiC notgnilruB 771 041_0086 esnepxE ytilatipsoH  secivreS rof seeF 0 0 005,2 368,1 005,2 %00.0 0
E strA ytiC notgnilruB 871 501_0005 ecivreS detimiL segaW dna seiralaS 0 65 0   
E strA ytiC notgnilruB 871 011_0005 emiT traP ralugeR segaW dna seiralaS 0 605- 0   
E strA ytiC notgnilruB 871 511_0005 yraropmeT/lanosaeS segaW dna seiralaS 0 0 0   
E strA ytiC notgnilruB 871 511_0025 noitasnepmoC rehtO secivreS lanosreP rehtO 0 0 0   
E strA ytiC notgnilruB 871 031_0025 elbaxaT ecnawollA secivreS lanosreP rehtO 0 0 0   
E strA ytiC notgnilruB 871 001_0045 ACIF stifeneB eeyolpmE 0 0 0   
E strA ytiC notgnilruB 871 501_0045 ecnarusnI tnemyolpmenU stifeneB eeyolpmE 0 0 0   
E strA ytiC notgnilruB 871 021_0045 noitasnepmoC srekroW stifeneB eeyolpmE 0 0 0   
E strA ytiC notgnilruB 871 041_0045 pmoC/kciS/caV deurccA stifeneB eeyolpmE 0 0 0   
E strA ytiC notgnilruB 871 8026 seilppuS laicepS 0 511 0   
E strA ytiC notgnilruB 871 001_0156 noitasnepmoc deiralas-non secivreS tsitrA 579 579 0   
E strA ytiC notgnilruB 871 011_0156 snoissimmoc secivreS tsitrA 0 0 0   
E strA ytiC notgnilruB 871 021_0156 stnemngisnoc secivreS tsitrA 520,44 017,73 0   
E strA ytiC notgnilruB 871 011_0076 esnepxE levarT gniniarT & levarT 0 285,1 0   

148,934,06       643,890,95         057,709,26           858,968,32 575,657,26 %42.0- 571,151-
0

serutidnepxE latoT 364,664,06    993,720,06      855,551,36        981,603,92 114,757,26                %36.0- 741,893-
seuneveR latoT 148,934,06       643,890,95         057,709,26           858,968,32 575,657,26                  %42.0- 571,151-

teN 226,62               350,929               808,742                 233,634,5 638                                %66.99- 279,642-
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tsiL dnarG detamitsE 51 YF 238,153 31 YF 31 YF 41 YF 41 YF 51 YF 51 YF
 egatnecreP

egnahC egnahC ralloD setoN

 dednemA
tegduB

 lautcA
detiduanU

 dednemA
tegduB

3/21hguorhT
3102/1 tegduB desoporP

 tegduB desoporP
.stpeD/OAC

 dednemA 41 YF
 51 YF ot tegduB

desoporP

 dednemA 41 YF
 51 YF ot tegduB

desoporP
emaN tpeD noisiviD tnuoccA noitpircseD tnuoccA LG stidE - noitpircseD LG

0162
1162
2162
3162
4162
5162
6162
7162
8162
9162
0262
1262
2262
3262
4262
5262
6262
7262
8262
9262
0362
1362
2362
3362
4362
5362
6362
7362
8362
9362
0462
1462
2462
3462
4462
5462
6462
7462
8462
9462
0562
1562
2562
3562
4562
5562
6562
7562
8562
9562
0662
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tsiL dnarG detamitsE 51 YF 238,153 31 YF 31 YF 41 YF 41 YF 51 YF 51 YF
 egatnecreP

egnahC egnahC ralloD setoN

 dednemA
tegduB

 lautcA
detiduanU

 dednemA
tegduB

3/21hguorhT
3102/1 tegduB desoporP

 tegduB desoporP
.stpeD/OAC

 dednemA 41 YF
 51 YF ot tegduB

desoporP

 dednemA 41 YF
 51 YF ot tegduB

desoporP
emaN tpeD noisiviD tnuoccA noitpircseD tnuoccA LG stidE - noitpircseD LG

1662
2662
3662
4662
5662
6662
7662
8662
9662
0762
1762
2762
3762
4762
5762
6762
7762
8762
9762
0862
1862
2862
3862
4862
5862
6862
7862
8862
9862
0962
1962
2962
3962
4962
5962
6962
7962
8962
9962
0072
1072
2072
3072
4072
5072
6072
7072
8072
9072
0172
1172
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tsiL dnarG detamitsE 51 YF 238,153 31 YF 31 YF 41 YF 41 YF 51 YF 51 YF
 egatnecreP

egnahC egnahC ralloD setoN

 dednemA
tegduB

 lautcA
detiduanU

 dednemA
tegduB

3/21hguorhT
3102/1 tegduB desoporP

 tegduB desoporP
.stpeD/OAC

 dednemA 41 YF
 51 YF ot tegduB

desoporP

 dednemA 41 YF
 51 YF ot tegduB

desoporP
emaN tpeD noisiviD tnuoccA noitpircseD tnuoccA LG stidE - noitpircseD LG

2172
3172
4172
5172
6172
7172
8172
9172
0272
1272
2272
3272
4272
5272
6272
7272
8272
9272
0372
1372
2372
3372
4372
5372
6372
7372
8372
9372
0472
1472
2472
3472
4472
5472
6472
7472
8472
9472
0572
1572
2572
3572
4572
5572
6572
7572
8572
9572
0672
1672
2672
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tsiL dnarG detamitsE 51 YF 238,153 31 YF 31 YF 41 YF 41 YF 51 YF 51 YF
 egatnecreP

egnahC egnahC ralloD setoN

 dednemA
tegduB

 lautcA
detiduanU

 dednemA
tegduB

3/21hguorhT
3102/1 tegduB desoporP

 tegduB desoporP
.stpeD/OAC

 dednemA 41 YF
 51 YF ot tegduB

desoporP

 dednemA 41 YF
 51 YF ot tegduB

desoporP
emaN tpeD noisiviD tnuoccA noitpircseD tnuoccA LG stidE - noitpircseD LG

3672
4672
5672
6672
7672
8672
9672
0772
1772
2772
3772
4772
5772
6772
7772
8772
9772
0872
1872
2872
3872
4872
5872
6872
7872
8872
9872
0972
1972
2972
3972
4972
5972
6972
7972
8972
9972
0082
1082
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2

3
4
5
6
7
8

901
11

21

31
41
61
71
81
91
02
12
22
32
42
52
62
72
82
92
03
13
23
33
43
53
63
73
83
93
24
34
44
54
64
74
84
94
05
15
25
35

V W X Y

%29.2 153,338,1     
%13.3 323,080,2        

41 YF 51YF

97.32 40.62
71.6 71.6
70.8 70.8

45.0 45.0
45.0 45.0
5.2 5.2
1 1
0 0
21.3 21.3
5.0 5.0
22.4 613.4
5.0 7115.0
84.81 50.81
14.6 71.8
48.57 35.97
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45
55
65
75
85
95
06
16
26
36
46
56
66
76
86
96
17
27
47
57
67
77
87
97
08
28
38
48
58
68
78
88
98
09
29
49
59
69
79
89
99
001
101
201
301
401
501
601
701
801
901
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011
111
211
311
411
511
611
711
811
911
021
121
221
321
421
521
621
721
821
921
031
131
231
331
431
531
631
731
831
931
041
141
241
341
441
541
641
741
841
941
051
151
251
351
451
551
651
751
851
951
161

seef rehto ,eef noitcepsni erif ,mrala erif setar esiaR ???

ORS K001 diap K05

DP ot devom  tnemeganam tnemecrofne gnikrap devomer

deretsiger eb ot sllib 009 p/p 63$
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261
361
461
561
661
761
861
961
071
171
271
371
471
571
671
771
871
971
081
181
281
381
481
581
681
781
881
981
091
191
291
391
491
591
691
791
891
991
002
102
202
302
402
502
602
702
802
902
012
112
212
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312
412
512
612
712
812
912
022
122
222
322
422
722
822
922
032
132
232
332
432
532
632
732
832
932
042
142
242
342
442
542
642
742
842
942
052
152
252
352
452
552
652
752
852
952
062
162
262
362
462
562
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662
762
862
962
072
172
272
372
472
572
672
772
872
972
082
182
282
382
482
582
682
782
882
982
092
192
292
392
492
592
692
792
892
992
003
103
203
303
403
503
603
703
803
903
013
113
213
313
413
513
613
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713
813
913
023
123
223
323
423
523
623
723
823
923
033
133
233
333
433
533
633
733
833
933
043
143
243
343
443
543
643
743
843
943
053
153
253
353
453
553
653
753
853
953
063
163
263

363
463

563
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663
763
863
963
073
173
273
373
473
573
673
773
873
973
083
183
283
383
483
583
683
783
883
983
093
193
293
393
493
593
693
793
893
993
004
104
204
304
404
504
604
704
804
904
014
114
214
314
414
514
614

022

tesffo sgnivas tsoc dna eunever %35 + K04$
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714
814
914
024
124
224
324
424
524
624
724
824
924
034
134
234
334
434
534
634
734
834
934
044
144
244
344
444
544
644
744
844
944
054
154
254
354
454
554
654
754
854
954
064
164
264
364
464
564
664
764

raey/flah rof eb ylno lliw taht snoitisop emos
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21

31
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V W X Y

41 YF 51YF

864
964
074
174
274
374
474
574
674
774
874
974
084
184
284
384
484
584
684
784
884
984
094
194
294
394
494
594
694
794
894
994
005
105
205
305
405
505
605
705
805
905
015
115
215
315
415
515
615
715
815
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21

31
41

V W X Y

41 YF 51YF

915
025
125
225
325
425
525
625
725
825
925
035
135
235
335
435
535
635
735
835
935
045
145
245
345
445
545
645
745
845
945
055
155
255
355
455
555
655
755
855
955
065
165
265
365
465
565
665
765
865
965

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 96



21

31
41

V W X Y

41 YF 51YF

075
175
275
375
475
575
675
775
875
975
085
185
285
385
485
585
685
785
885
985
095
195
295
395
495
595
695
795
895
995
006
106
206
306
406
506
606
706
806
906
016
116
216
316
416
516
616
716
816
916
026

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 07



21

31
41

V W X Y

41 YF 51YF

126
226
326
426
526
626
726
826
926
036
136
236
336
436
536
636
736
836
936
046
146
246
346
446
546
646
746
846
946
056
156
256
356
456
556
656
756
856
956
066
166
266
366
466
566
666
766
866
966
076
176

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 17



21

31
41

V W X Y

41 YF 51YF

276
376
476
576
676
776
876
976
086
186
286
386
486
586
686
786
886
986
096
196
296
396
496
596
696
796
896
996
007
107
207
307
407
507
607
707
807
907
017
117
217
317
417
517
617
717
817
917
027
127
227

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 27



21

31
41

V W X Y

41 YF 51YF

327
427
527
627
727
827
927
037
137
237
337
437
537
637
737
837
937
047
147
247
347
447
547
647
747
847
947
057
157
257
357
457
557
657
757
857
957
067
167
267
367
467
567
667
767
867
967
077
177
277
377

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 37



21

31
41

V W X Y

41 YF 51YF

477
577
677
777
877
977
087
187
287
387
487
587
687
787
887
987
097
197
297
397
497
597
697
797
897
997
008
108
208
308
408
508
608
708
808
908
018
118
218
318
418
518
618
718
818
918
028
128
228
328
428

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 47



21
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41
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41 YF 51YF

528
628
728
828
928
038
138
238
338
438
538
638
738
838
938
048
148
248
348
448
548
648
748
848
948
058
158
258
358
458
558
658
758
858
958
068
168
268
368
468
568
668
768
868
968
078
178
278
378
478
578

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 57



21

31
41
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678
778
878
978
088
188
288
388
488
588
688
788
888
988
098
198
298
398
498
598
698
798
898
998
009
109
209
309
409
509
609
709
809
909
019
119
219
319
419
519
619
719
819
919
029
129
229
329
429
529
629

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 67



21

31
41
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41 YF 51YF

729
829
929
039
139
239
339
439
539
639
739
839
939
049
149
249
349
449
549
649
749
849
949
059
159
259
359
459
559
659
759
859
959
069
169
269
369
469
569
669
769
869
969
079
179
279
379
479
579
679
779

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 77



21

31
41

V W X Y

41 YF 51YF

879
979
089
189
289
389
489
589
689
789
889
989
099
199
299
399
499
599
699
799
899
999
0001
1001
2001
3001
4001
5001
6001
7001
8001
9001
0101
1101
2101
3101
4101
5101
6101
7101
8101
9101
0201
1201
2201
3201
4201
5201
6201
7201
8201

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 87



21

31
41

V W X Y

41 YF 51YF

9201
0301
1301
2301
3301
4301
5301
6301
7301
8301
9301
0401
1401
2401
3401
4401
5401
6401
7401
8401
9401
0501
1501
2501
3501
4501
5501
6501
7501
8501
9501
0601
1601
2601
3601
4601
5601
6601
7601
8601
9601
0701
1701
2701
3701
4701
5701
6701
7701
8701
9701

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 97



21

31
41
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41 YF 51YF

0801
1801
2801
3801
4801
5801
6801
7801
8801
9801
0901
1901
2901
3901
4901
5901
6901
7901
8901
9901
0011
1011
2011
3011
4011
5011
6011
7011
8011
9011
0111
1111
2111
3111
4111
5111
6111
7111
8111
9111
0211
1211
2211
3211
4211
5211
6211
7211
8211
9211
0311

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 08



21

31
41

V W X Y

41 YF 51YF

1311
2311
3311
4311
5311
6311
7311
8311
9311
0411
1411
2411
3411
4411
5411
6411
7411
8411
9411
0511
1511
2511
3511
4511
5511
6511
7511
8511
9511
0611
1611
2611
3611
4611
5611
6611
7611
8611
9611
0711
1711
2711
3711
4711
5711
6711
7711
8711
9711
0811
1811

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 18



21

31
41

V W X Y

41 YF 51YF

2811
3811
4811
5811
6811
7811
8811
9811
0911
1911
2911
3911
4911
5911
6911
7911
8911
9911
0021
1021
2021
3021
4021
5021
6021
7021
8021
9021
0121
1121
2121
3121
4121
5121
6121
7121
8121
9121
0221
1221
2221
3221
4221
5221
6221
7221
8221
9221
0321
1321
2321

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 28



21

31
41
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41 YF 51YF

3321
4321
5321
6321
7321
8321
9321
0421
1421
2421
3421
4421
5421
6421
7421
8421
9421
0521
1521
2521
3521
4521
5521
6521
7521
8521
9521
0621
1621
2621
3621
4621
5621
6621
7621
8621
9621
0721
1721
2721
3721
4721
5721
6721
7721
8721
9721
0821
1821
2821
3821

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 38



21

31
41

V W X Y

41 YF 51YF

4821
5821
6821
7821
8821
9821
0921
1921
2921
3921
4921
5921
6921
7921
8921
9921
0031
1031
2031
3031
4031
5031
6031
7031
8031
9031
0131
1131
2131
3131
4131
5131
6131
7131
8131
9131
0231
1231
2231
3231
4231
5231
6231
7231
8231
9231
0331
1331
2331
3331
4331

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 48



21

31
41

V W X Y

41 YF 51YF

5331
6331
7331
8331
9331
0431
1431
2431
3431
4431
5431
6431
7431
8431
9431
0531
1531
2531
3531
4531
5531
6531
7531
8531
9531
0631
1631
2631
3631
4631
5631
6631
7631
8631
9631
0731
1731
2731
3731
4731
5731
6731
7731
8731
9731
0831
1831
2831
3831
4831
5831

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 58



21

31
41

V W X Y

41 YF 51YF

6831
7831
8831
9831
0931
1931
2931
3931
4931
5931
6931
7931
8931
9931
0041
1041
2041
3041
4041
5041
6041
7041
8041
9041
0141
1141
2141
3141
4141
5141
6141
7141
8141
9141
0241
1241
2241
3241
4241
5241
6241
7241
8241
9241
0341
1341
2341
3341
4341
5341
6341

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 68



21

31
41
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41 YF 51YF

7341
8341
9341
0441
1441
2441
3441
4441
5441
6441
7441
8441
9441
0541
1541
2541
3541
4541
5541
6541
7541
8541
9541
0641
1641
2641
3641
4641
5641
6641
7641
8641
9641
0741
1741
2741
3741
4741
5741
6741
7741
8741
9741
0841
1841
2841
3841
4841
5841
6841
7841

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 78



21

31
41

V W X Y

41 YF 51YF

8841
9841
0941
1941
2941
3941
4941
5941
6941
7941
8941
9941
0051
1051
2051
3051
4051
5051
6051
7051
8051
9051
0151
1151
2151
3151
4151
5151
6151
7151
8151
9151
0251
1251
2251
3251
4251
5251
6251
7251
8251
9251
0351
1351
2351
3351
4351
5351
6351
7351
8351

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 88



21

31
41

V W X Y

41 YF 51YF

9351
0451
1451
2451
3451
4451
5451
6451
7451
8451
9451
0551
1551
2551
3551
4551
5551
6551
7551
8551
9551
0651
1651
2651
3651
4651
5651
6651
7651
8651
9651
0751
1751
2751
3751
4751
5751
6751
7751
8751
9751
0851
1851
2851
3851
4851
5851
6851
7851
8851
9851

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 98



21

31
41

V W X Y

41 YF 51YF

0951
1951
2951
3951
4951
5951
6951
7951
8951
9951
0061
1061
2061
3061
4061
5061
6061
7061
8061
9061
0161
1161
2161
3161
4161
5161
6161
7161
8161
9161
0261
1261
2261
3261
4261
5261
6261
7261
8261
9261
0361
1361
2361
3361
4361
5361
6361
7361
8361
9361
0461

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 09



21

31
41

V W X Y

41 YF 51YF

1461
2461
3461
4461
5461
6461
7461
8461
9461
0561
1561
2561
3561
4561
5561
6561
7561
8561
9561
0661
1661
2661
3661
4661
5661
6661
7661
8661
9661
0761
1761
2761
3761
4761
5761
6761
7761
8761
9761
0861
1861
2861
3861
4861
5861
6861
7861
8861
9861
0961
1961

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 19



21

31
41
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2961
3961
4961
5961
6961
7961
8961
9961
0071
1071
2071
3071
4071
5071
6071
7071
8071
9071
0171
1171
2171
3171
4171
5171
6171
7171
8171
9171
0271
1271
2271
3271
4271
5271
6271
7271
8271
9271
0371
1371
2371
3371
4371
5371
6371
7371
8371
9371
0471
1471
2471

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 29



21

31
41
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41 YF 51YF

3471
4471
5471
6471
7471
8471
9471
0571
1571
2571
3571
4571
5571
6571
7571
8571
9571
0671
1671
2671
3671
4671
5671
6671
7671
8671
9671
0771
1771
2771
3771
4771
5771
6771
7771
8771
9771
0871
1871
2871
3871
4871
5871
6871
7871
8871
9871
0971
1971
2971
3971

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 39



21

31
41
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41 YF 51YF

4971
5971
6971
7971
8971
9971
0081
1081
2081
3081
4081
5081
6081
7081
8081
9081
0181
1181
2181
3181
4181
5181
6181
7181
8181
9181
0281
1281
2281
3281
4281
5281
6281
7281
8281
9281
0381
1381
2381
3381
4381
5381
6381
7381
8381
9381
0481
1481
2481
3481
4481

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 49



21

31
41

V W X Y

41 YF 51YF

5481
6481
7481
8481
9481
0581
1581
2581
3581
4581
5581
6581
7581
8581
9581
0681
1681
2681
3681
4681
5681
6681
7681
8681
9681
0781
1781
2781
3781
4781
5781
6781
7781
8781
9781
0881
1881
2881
3881
4881
5881
6881
7881
8881
9881
0981
1981
2981
3981
4981
5981

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 59



21

31
41
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41 YF 51YF

6981
7981
8981
9981
0091
1091
2091
3091
4091
5091
6091
7091
8091
9091
0191
1191
2191
3191
4191
5191
6191
7191
8191
9191
0291
1291
2291
3291
4291
5291
6291
7291
8291
9291
0391
1391
2391
3391
4391
5391
6391
7391
8391
9391
0491
1491
2491
3491
4491
5491
6491

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 69



21

31
41
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41 YF 51YF

7491
8491
9491
0591
1591
2591
3591
4591
5591
6591
7591
8591
9591
0691
1691
2691
3691
4691
5691
6691
7691
8691
9691
0791
1791
2791
3791
4791
5791
6791
7791
8791
9791
0891
1891
2891
3891
4891
5891
6891
7891
8891
9891
0991
1991
2991
3991
4991
5991
6991
7991

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 79



21

31
41
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41 YF 51YF

8991
9991
0002
1002
2002
3002
4002
5002
6002
7002
8002
9002
0102
1102
2102
3102
4102
5102
6102
7102
8102
9102
0202
1202
2202
3202
4202
5202
6202
7202
8202
9202
0302
1302
2302
3302
4302
5302
6302
7302
8302
9302
0402
1402
2402
3402
4402
5402
6402
7402
8402

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 89



21

31
41
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9402
0502
1502
2502
3502
4502
5502
6502
7502
8502
9502
0602
1602
2602
3602
4602
5602
6602
7602
8602
9602
0702
1702
2702
3702
4702
5702
6702
7702
8702
9702
0802
1802
2802
3802
4802
5802
6802
7802
8802
9802
0902
1902
2902
3902
4902
5902
6902
7902
8902
9902

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 99



21

31
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41 YF 51YF

0012
1012
2012
3012
4012
5012
6012
7012
8012
9012
0112
1112
2112
3112
4112
5112
6112
7112
8112
9112
0212
1212
2212
3212
4212
5212
6212
7212
8212
9212
0312
1312
2312
3312
4312
5312
6312
7312
8312
9312
0412
1412
2412
3412
4412
5412
6412
7412
8412
9412
0512

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 001



21

31
41
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41 YF 51YF

1512
2512
3512
4512
5512
6512
7512
8512
9512
0612
1612
2612
3612
4612
5612
6612
7612
8612
9612
0712
1712
2712
3712
4712
5712
6712
7712
8712
9712
0812
1812
2812
3812
4812
5812
6812
7812
8812
9812
0912
1912
2912
3912
4912
5912
6912
7912
8912
9912
0022
1022

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 101



21

31
41

V W X Y

41 YF 51YF

2022
3022
4022
5022
6022
7022
8022
9022
0122
1122
2122
3122
4122
5122
6122
7122
8122
9122
0222
1222
2222
3222
4222
5222
6222
7222
8222
9222
0322
1322
2322
3322
4322
5322
6322
7322
8322
9322
0422
1422
2422
3422
4422
5422
6422
7422
8422
9422
0522
1522
2522

egaw elbavil ecnadnetta/sruoh dednapxe

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 201



21

31
41

V W X Y

41 YF 51YF

3522
4522
5522
6522
7522
8522
9522
0622
1622
2622
3622
4622
5622
6622
7622
8622
9622
0722
1722
2722
3722
4722
5722
6722
7722
8722
9722
0822
1822
2822
3822
4822
5822
6822
7822
8822
9822
0922
1922
2922
3922
4922
5922
6922
7922
8922
9922
0032
1032
2032
3032

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 301



21

31
41
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41 YF 51YF

4032
5032
6032
7032
8032
9032
0132
1132
2132
3132
4132
5132
6132
7132
8132
9132
0232
1232
2232
3232
4232
5232
6232
7232
8232
9232
0332
1332
2332
3332
4332
5332
6332
7332
8332
9332
0432
1432
2432
3432
4432
5432
6432
7432
8432
9432
0532
1532
2532
3532
4532

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 401



21

31
41

V W X Y

41 YF 51YF

5532
6532
7532
8532
9532
0632
1632
2632
3632
4632
5632
6632
7632
8632
9632
0732
1732
2732
3732
4732
5732
6732
7732
8732
9732
0832
1832
2832
3832
4832
5832
6832
7832
8832
9832
0932
1932
2932
3932
4932
5932
6932
7932
8932
9932
0042
1042
2042
3042
4042
5042

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 501



21

31
41

V W X Y

41 YF 51YF

6042
7042
8042
9042
0142
1142
2142
3142
4142
5142
6142
7142
8142
9142
0242
1242
2242
3242
4242
5242
6242
7242
8242
9242
0342
1342
2342
3342
4342
5342
6342
7342
8342
9342
0442
1442
2442
3442
4442
5442
6442
7442
8442
9442
0542
1542
2542
3542
4542
5542
6542

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 601



21

31
41

V W X Y

41 YF 51YF

7542
8542
9542
0642
1642
2642
3642
4642
5642
6642
7642
8642
9642
0742
1742
2742
3742
4742
5742
6742
7742
8742
9742
0842
1842
2842
3842
4842
5842
6842
7842
8842
9842
0942
1942
2942
3942
4942
5942
6942
7942
8942
9942
0052
1052
2052
3052
4052
5052
6052
7052

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 701



21

31
41
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41 YF 51YF

8052
9052
0152
1152
2152
3152
4152
5152
6152
7152
8152
9152
0252
1252
2252
3252
4252
5252
6252
7252
8252
9252
0352
1352
2352
3352
4352
5352
6352
7352
8352
9352
0452
1452
2452
3452
4452
5452
6452
7452
8452
9452
0552
1552
2552
3552
4552
5552
6552
7552
8552

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 801



21

31
41

V W X Y

41 YF 51YF

9552
0652
1652
2652
3652
4652
5652
6652
7652
8652
9652
0752
1752
2752
3752
4752
5752
6752
7752
8752
9752
0852
1852
2852
3852
4852
5852
6852
7852
8852
9852
0952
1952
2952
3952
4952
5952
6952
7952
8952
9952
0062
1062
2062
3062
4062
5062
6062
7062
8062
9062

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 901



21

31
41

V W X Y

41 YF 51YF

0162
1162
2162
3162
4162
5162
6162
7162
8162
9162
0262
1262
2262
3262
4262
5262
6262
7262
8262
9262
0362
1362
2362
3362
4362
5362
6362
7362
8362
9362
0462
1462
2462
3462
4462
5462
6462
7462
8462
9462
0562
1562
2562
3562
4562
5562
6562
7562
8562
9562
0662

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 011



21

31
41

V W X Y

41 YF 51YF

1662
2662
3662
4662
5662
6662
7662
8662
9662
0762
1762
2762
3762
4762
5762
6762
7762
8762
9762
0862
1862
2862
3862
4862
5862
6862
7862
8862
9862
0962
1962
2962
3962
4962
5962
6962
7962
8962
9962
0072
1072
2072
3072
4072
5072
6072
7072
8072
9072
0172
1172

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 111



21

31
41

V W X Y

41 YF 51YF

2172
3172
4172
5172
6172
7172
8172
9172
0272
1272
2272
3272
4272
5272
6272
7272
8272
9272
0372
1372
2372
3372
4372
5372
6372
7372
8372
9372
0472
1472
2472
3472
4472
5472
6472
7472
8472
9472
0572
1572
2572
3572
4572
5572
6572
7572
8572
9572
0672
1672
2672

 
 
 
 
 
 
 
 
 
 
 
 
 
 

029,491
006,1

 
 
 
 
 
 
 
 
 
 

052,05
 
 

001,11
049,3
057
054,2

 
005,9

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 211



21

31
41

V W X Y

41 YF 51YF

3672
4672
5672
6672
7672
8672
9672
0772
1772
2772
3772
4772
5772
6772
7772
8772
9772
0872
1872
2872
3872
4872
5872
6872
7872
8872
9872
0972
1972
2972
3972
4972
5972
6972
7972
8972
9972
0082
1082

 
 
 
 
 
 
 
 
 
 

000,11
 
 
 
 
 
 
 

000,1
 
 

550,73
 

005,51
000,5

 
 

005,2
 
 
 
 
 
 
 
 
 
 

565,643

MP 14:4  4102/32/1 tegduB dnuF lareneG  51 YF TFARD 311



1
2
3
4
5
6
7
8
9
01
11
21
31
41
51
61
71
81
91
02
12
22
32
42
52
62
72
82
92
03
13
23
33
43
53

A B C D E F G H I J K L M N O P Q

sesaercnI etaR xaT loohcS dna xaT ytiC desoporP oT euD tcapmI laicnaniF

eulaV desiarppA  emoH ylimaF-1 naideM           eulav desiarppA muinimodnoC naideM             

ytiC ytiC
raeY lacsiF etaR eulaV xaT esaercni % esaercni $ raeY lacsiF etaR eulaV xaT esaercni % esaercni $
5102 3597.0 007,912  72.747,1  5102 3597.0 002,881          57.694,1  
4102 4857.0 007,912  02.666,1  %78.4 70.18$ 4102 4857.0 002,881          13.724,1  %78.4 54.96$
3102 3517.0 007,912  15.175,1  %81.11 67.571$ 3102 3517.0 002,881          91.643,1  %81.11 65.051$
2102 0827.0 007,912  24.995,1  %42.9 68.741$ 2102 0827.0 002,881          01.073,1  %42.9 66.621$
1102 0027.0 007,912  48.185,1  %64.01 34.561$ 1102 0027.0 002,881          40.553,1  %64.01 17.141$
0102 0217.0 007,912  62.465,1  %07.11 10.381$ 0102 0217.0 002,881          89.933,1  %07.11 77.651$
9002 0076.0 007,912  99.174,1  %07.81 82.572$ 9002 0076.0 002,881          49.062,1  %07.81 18.532$
8002 0076.0 007,912  99.174,1  %07.81 82.572$ 8002 0076.0 002,881          49.062,1  %07.81 18.532$
7002 0076.0 007,912  99.174,1  %07.81 82.572$ 7002 0076.0 002,881          49.062,1  %07.81 18.532$

*6002 6650.1 003,111  00.671,1  *6002 6650.1 000,79            09.420,1  

4002 6689.0 003,111  90.890,1  4002 6689.0 000,79            00.759     
## 000,79    41.198    
## 000,79    80.528    

loohcS loohcS ## 000,79    26.028    
raeY lacsiF etaR eulaV xaT esaercni % esaercni $ raeY lacsiF etaR eulaV xaT esaercni % esaercni $ ## 000,79    89.297    
5102 5776.1$ 007,912 74.586,3  5102 5776.1$ 002,881 60.751,3  ## 000,79    24.577    
4102 7525.1$ 007,912 69.153,3  %59.9 05.333$ 4102 7525.1$ 002,881 73.178,2  %59.9 96.582$

7002 0299.0$ 007,912 24.971,2  %01.96 40.605,1$ 7002 0299.0$ 002,881 49.668,1  %01.96 11.092,1$ ## 000,79    24.577    
## 000,79    24.577    
## 000,79    23.267    

setaR xaT ytiC dna loohcS denibmoC ## 000,79    74.147    
7002 5102 *4991 elbaliavA toN

xaT ytiC/loohcS 0266.1$ 8274.2$ ## elbaliavA toN
loohcS etar fo % %96.95 %48.76

ytiC etar fo % %13.04 %61.23

lasiarppaer *



1
2
3
4
5
6
7
8
9
01
11
21
31
41
51
61
71
81
91
02
12
22
32
42
52
62
72
82
92
03
13
23
33
43
53

R S T U V

3002
2002
1002
0002

9991
8991
7991
6991
5991

*4991
3991















4102/32/1

 gniteeM
etaD tnemucoD fo epyT detseuqeR noitcA licnuoC ot nruteR

2102/9/1 egaP beW ycaretiL laicnaniF a fo noitaerC  :noituloseR OAC miretnI eht yb licnuoC eht ot troper ssergorp 2102/31/2

2102/31/2  eht dna notgnilruB fo ytiC eht neewteB pihsnoitaleR erutuF dna gniognO :noituloseR
tnomreV fo ytisrevinU

 dna tnempoleveD ytinummoC eht yb licnuoC eht ot kcab eud troper
eettimmoC noitazilativeR doohrobhgieN 2102/62/3

2102/31/8 ytilibatnuoccA droldnaL :noituloseR  tnemecrofnE edoC eht morf eettimmoC RN & DC ot kcab eud troper
eciffO deificeps-ton

2102/62/11 drawroF seussI erutlucirgA nabrU gnivoM  :noituloseR  ot noissimmoC gninnalP ;licnuoC eht ot kcab troper ot htlaeH fo draoB
licnuoC eht ot kcab troper 3102/42/6

3102/11/3 ssecorP tnemtnioppA draoB dna noissimmoC  :noituloseR licnuoC eht ot eettimmoC egnahC retrahC eht morf kcab eud troper 3102 rebmevoN ni gniteem tsrif

3102/11/3 yllamitpO gninoitcnuF era sdraoB dna snoissimmoC fi enimreteD ot yevruS :noituloseR licnuoC eht ot eettimmoC egnahC retrahC eht morf kcab eud troper 3102 rebmevoN ni gniteem tsrif
3102/81/3 nalP dna ygetartS ytilibisseccA no eettimmoC notgnilruB :noitacinummoC nekat eb ot noitca erutuf deificeps-ton
3102/51/4 licnuoC ytiC ehT fo snoitalugeR dna seluR B xidneppA ot stnemdnemA desoporP :noituloseR won rof noitca enoptsop taerteR licnuoC ytiC tsop

3102/01/6
 hcruhC rof ecnanidrO ssapserT oN fo sisylanA lanoitutitsnoC yenrottA ytiC :noituloseR

2102 ,21 enuJ ecalptekraM teertS seussi s'ocnarF nhoJ yenrottA weiver eettimmoC ecnanidrO eht evah deificeps-ton
3102/42/6 noinipO ecnanidrO ytirohtuA ssapserT MSC :er ,.rJ ,ocnarF .L nhoJ  :noitacinummoC eettimmoC ecnanidrO eht ot derrefer deificeps-ton

tnemelppuS
3102/51/7 nalP retsaM gnisuoH MVU :noitacinummoC eettimmoC secruoseR namuH/noitutitsnI eht ot derrefer deificeps-ton
3102/51/7 stnemdnemA gninoZ :er UOM MVU dna BOC :er ,MVU ,etaC drahciR :noitacinummoC eettimmoC secruoseR namuH/noitutitsnI eht ot derrefer deificeps-ton
3102/21/8 21-31 AZ slairetaM gnidliuB cirotsiH ODC :ecnanidrO eettimmoC ecnanidrO eht ot derrefer deificeps-ton
3102/21/8 21-31 tnemdnemA gninoZ desoporP :er ,etihW rotceriD Z & P :noitacinummoC eettimmoC ecnanidrO eht ot derrefer deificeps-ton

3102/32/9
 fo ytiC eht rof noisulcnI dna ytiuqE ,ytisreviD rof nalP cigetartS A ezilaniF :noituloseR

notgnilruB licnuoC ytiC eht yb noitpoda dna nalp lanif 4102/72/1
stcirtsiD

3102/4/11 20-41 AZ egarevoC toL ecapsneerG noitaerceR-OCR--ODC :ecnanidrO eettimmoC ecnanidrO eht ot derrefer deificeps-ton
3102/4/11 loohcS s'hpesoJ .tS :er ,NR ,nollaM yeroC  :noitacinummoC ecnaniF fo draoB eht ot derrefer dna "fpartw" deificeps-ton
3102/4/11 seuD 51YD steS draoB TCLV :er ,TCLV ,grebeseiR retnuH  :noitacinummoC ecnaniF fo draoB eht ot ypoc a dnes a/n
3102/81/11 evitaitinI tnemevorpmI gnikraP nwotnwoD ehT gnihcnuaL :noituloseR tnemssessa seitilicaf gnikrap nwotnwod eht etelpmoc ot deksat 4102 fo dne eht naht retal on

3102/81/11 evitaitinI tnemevorpmI gnikraP nwotnwoD ehT gnihcnuaL :noituloseR
 ytiC eht ot detneserp eb lliw nalP tnemeganaM gnikraP nwotnwoD

noitpoda rof licnuoC 5102 ,hcraM naht retal on

3102/81/11

 ;eR ,noitartsinimdA & snoitaleR ytisrevinU rof PV ,nosfatsuG samohT :noitacinummoC
 9002 :eR tnemeergA fo mudnaromeM tnomreV fo ytisrevinU dna notgnilruB fo ytiC

stnemdnemA gninoZ

 troper a htiw eettimmoC secruoseR namuH/noitutitsnI eht ot derrefer
 dna tnemeerga eht fo slaog eht gniteem si MVU rehtehw ot sa kcab eud

 rof elbatnuocca stneduts gnidloh si MVU rehtehw ot sa tnemssessa na
 ot etaler yeht sa sdoohrobhgien eht ni sdnert dna ,roivaheb supmac-ffo

seussi gnisuoh MVU 4102/01/2
3102/9/21 tfarD deeD tnemesaE teertS luaP .tS- noituloseR CC  :noitacinummoC ecnaniF fo draoB eht ot derrefer dna "fpartw" deificeps-ton
4102/31/1 50-41 AZ noisnapxE tcirtsiD esU dexiM doohrobhgieN--ODC :ecnanidrO eettimmoC ecnanidrO eht ot derrefer deificeps-ton
4102/31/1 50 - 41 - AZ - tnemdnemA gninoZ desoporP :er ,etihW .E divaD  :noitacinummoC eettimmoC ecnanidrO eht ot derrefer deificeps-ton

rotanidrooC sdroceR & gnitoV ,gnisneciL ,greblO iroL  :yb deraperP












































































































































































































































































































































































