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BIRMINGHAM CITY COMMISSION AGENDA 
OCTOBER 27, 2016 


MUNICIPAL BUILDING, 151 MARTIN 
7:30 P.M. 


 
I. CALL TO ORDER AND PLEDGE OF ALLEGIANCE 


Rackeline J. Hoff, Mayor  
 


II. ROLL CALL 
Laura M. Pierce, City Clerk 
 


III. PROCLAMATIONS, CONGRATULATORY RESOLUTIONS, AWARDS, APPOINTMENTS, 
RESIGNATIONS AND CONFIRMATIONS, ADMINISTRATION OF OATHS, INTRODUCTION 
OF GUESTS AND ANNOUNCEMENTS. 


Announcements: 
 The annual Halloween Parade and Pumpkin Patch will be held on Sunday, October 30th. 


The Pumpkin Patch will be held from 1:00 PM – 4:00 PM at the Community House.  The 
Halloween Parade will begin at 4:00 PM in Shain Park.   


 In addition to regular business hours, the City Clerk’s Office is offering extended hours 
to residents to obtain an absentee ballot.  The office will be open until 7:00 PM on 
Tuesday, November 1st and on Saturday, November 5th, the office will be open from 
9:00 AM – 2:00 PM. 


 The General Election will be held Tuesday, November 8, 2016.  The polls will be open 
from 7:00 AM to 8:00 PM.  To confirm your voter registration or locate your precinct, 
visit www.michigan.gov/vote.  To view a sample ballot, log on to 
www.bhamgov.org/voting.  
 


Appointments: 
A. Interviews for appointment to the Multi-Modal Transportation Board. 
 1. Daniel Rontal, 926 Bird (interviewed 10/10/16) 
 2. A. Harvey Bell IV, 848 Pleasant (interviewed 10/10/16) 
 3. Paddy Mullin, 1794 Bradford  
 4. Johanna Slanga, 4410 Charing Way, Bloomfield Hills 
B. To appoint _____________ to the Multi-Modal Transportation Board to serve a three-


year term to expire March 24, 2017. 
C. To appoint _____________ to the Multi-Modal Transportation Board to serve a three-


year term to expire March 24, 2019. 
D. To appoint _____________, as an alternate member, to the Multi-Modal Transportation 


Board to serve a three-year term to expire October 27, 2019. 
E. To appoint _____________, as an alternate member, to the Multi-Modal Transportation 


Board to serve a three-year term to expire October 27, 2019. 
F. Interviews for appointment to the Design Review Board. 
 1. Dulce Fuller, 255 Pierce (unable to attend) 
G. To appoint _________________, as an alternate member, to serve a three-year term on 


the Design Review Board to expire September 25, 2019. 
H. Interviews for appointment to the Historic District Commission. 
 1. Dulce Fuller, 255 Pierce (unable to attend) 







2  October 27, 2016 


 


I. To appoint _________________, as an alternate member, to serve a three-year term on 
the Historic District Commission to expire September 25, 2019. 


J. Administration of oath to the appointed board members. 
 
K. To appoint __________________ as a voting member of the Birmingham Youth 
 Assistance General Citizens Committee, 
      OR 
 To appoint __________________ as a non-voting member of the Birmingham Youth 
 Assistance General Citizens Committee, 
      OR 
 To refer the following question to the Board of Ethics: 
  “Is there a conflict of interest with City Commissioners serving as board   
  members for community-based organizations that rely on the City for funding,  
  and what actions should be followed if they wish to serve on boards that make  
  requests to the City Commission?” 
 


IV. CONSENT AGENDA 
All items listed on the consent agenda are considered to be routine and will be enacted by one 
motion and approved by a roll call vote.  There will be no separate discussion of the items unless a 
commissioner or citizen so requests, in which event the item will be removed from the general order 
of business and considered under the last item of new business. 


A. Approval of City Commission minutes of October 10, 2016. 
B. Approval of warrant list, including Automated Clearing House payments, of October 12, 


2016 in the amount of $820,896.63. 
C. Approval of warrant list, including Automated Clearing House payments, of October 19, 


2016 in the amount of $1,502,574.38. 
D. Resolution authorizing the purchase of one Microsoft Surface Hub and associated 


mounting kit from CDW-G for a total cost of $9,368.61 from account #101-371.000-
971.0100. 


E. Resolution approving the contract for Pembroke Park Lawn Repair project to Homefield 
Turf and Athletic, Inc. in the amount not to exceed $12,500.00 from the Capital Projects 
Fund, account #401-751.001-981.0100. Further, authorizing the Mayor and City Clerk to 
sign the agreement on behalf of the City. 


F. Resolution awarding the 2016-2017 Public Services contract totaling $18,584 for Minor 
 Home Repair, Yard Services and Senior Outreach Services to NEXT under the 
 Community Development Block Grant Program; and further, authorizing the Mayor to 
 sign the contract on behalf of the City. 
G. Resolution accepting the resignation of Susan Peabody from the Advisory Parking 
 Committee, thanking Ms. Peabody for her service, and directing the Clerk to begin the 
 process to fill the vacancy. 
H.  Resolution confirming the City Manager’s emergency expenditure to engage the services 


of Rid A Leak to waterproofing the outside wall at the Detective Bureau at the lower 
level of City Hall with the expenditure in the amount not to exceed $7,200.00. Cost will 
be charged to the City Hall And Grounds other contractual services account # 101-
265.001-811.0000.  


I. Resolution approving the agreement between the City of Birmingham and Walker 
Parking Consultants/Engineers for consulting services related to the maintenance of the 
City’s parking structures for a three year period, with all funding being charged to the 
Auto Parking System Fund. Further, authorizing the Mayor and City Clerk to sign the 
agreement on behalf of the City. 
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V. UNFINISHED BUSINESS 


 
VI. NEW BUSINESS 


A. Public Hearing to consider the Brownfield Plan and Reimbursement Agreement – 856 N. 
 Old Woodward, The Pearl. 
 1. Resolution approving the Brownfield Plan and Reimbursement Agreement for 856 
  N. Old Woodward, The Pearl. (complete resolution in agenda packet) 
B. Resolution accepting the Adams Park concept site plan dated October 27, 2016, as 
 submitted. 
C. Resolution awarding Phase 2 of Contract #15-15(PK), Parking Structure Traffic Control 
 Equipment, to Skidata, consisting of the retrofit of equipment at the Chester St. 
 Structure, as well as complete new cashless payment equipment at the remaining four 
 parking structures such that customers will be offered the option of a bar coded ticket 
 upon entry as an identifier, in the amount of $753,270, charged to the following 
 accounts: 
  Pierce St.    585-538.002-971.0100   $231,824 
  Park St.    585-538.003-971.0100     150,541 
  Peabody St.    585-538.004-971.0100     159,730 
  N. Old Woodward Ave.  585-538.005-971.0100     141,275 
  Chester St.    585-538.008-971.0100       69,900 
  TOTAL         $753,270 
D. Resolution accepting the Storm Water Utility Fee Apportionment Report prepared by 


Hubbell, Roth & Clark, Inc. and further, setting a public hearing date of December 5, 
2016 to consider adoption of a storm water utility ordinance for the City of Birmingham. 


E. Resolution approving the formal resolution renewing the Michigan Uniform Video Service 
Local Franchise agreement with AT&T effective immediately.  The Mayor and Clerk are 
hereby authorized to sign the same on behalf of the City. (complete resolution in agenda 
packet) 


 
VII. REMOVED FROM CONSENT AGENDA 


 
VIII. COMMUNICATIONS 


 
IX. OPEN TO THE PUBLIC FOR MATTERS NOT ON THE AGENDA 


 
X. REPORTS 


A. Commissioner Reports  
1. Notice to appoint to the Advisory Parking Committee on November 14, 2016. 


B. Commissioner Comments 
C. Advisory Boards, Committees, Commissions’ Reports and Agendas 
D. Legislation 
E. City Staff 
 1. Transit Shelter Location Options Update, submitted by City Planner Ecker 
 


XI. ADJOURN 
 
 
INFORMATION ONLY 
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NOTICE:  Individuals requiring accommodations, such as mobility, visual, hearing, interpreter or other assistance, for effective 
participation in this meeting should contact the City Clerk's Office at (248) 530-1880 (voice), or (248) 644-5115 (TDD) at least one 
day in advance to request mobility, visual, hearing or other assistance. 
 
Las personas que requieren alojamiento, tales como servicios de interpretación, la participación efectiva en esta reunión deben 
ponerse en contacto con la Oficina del Secretario Municipal al (248) 530-1880 por lo menos el día antes de la reunión pública. (Title 
VI of the Civil Rights Act of 1964). 
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NOTICE OF INTENTION TO APPOINT TO THE 
MULTI-MODAL TRANSPORTATION BOARD 


At the regular meeting of Thursday, October 27, 2016, the Birmingham City Commission 
intends to appoint two alternate members to the Multi-Modal Transportation Board to serve 
three-year terms to expire October 27, 2019 and two regular members to serve the 
remainder of a three year term to expire March 24, 2017 and March 24, 2019. 


Interested citizens may submit an application available at the city clerk’s office or online at 
www.bhamgov.org/boardopportunities. Applications must be submitted to the city clerk's 
office on or before noon on Wednesday, October 19, 2016.  These documents will appear in 
the public agenda for the regular meeting at which time the City Commission will discuss 
recommendations, and may make nominations and vote on appointments.  


In so far as possible, the seven member committee shall be composed of the following: 
one pedestrian advocate member; one member with a mobility or vision impairment; one 
member with traffic-focused education and/or experience; one bicycle advocate member; 
one member with urban planning, architecture or design education and/or experience; and 
two members at large living in different geographical areas of the city.  Applicants for these 
positions may or may not be electors or property owners in the City. 


Duties of the Multi-modal Transportation Board 
The purpose of the Multi-Modal Transportation Board shall be to assist in maintaining the 
safe and efficient movement of motorized and non-motorized vehicles and pedestrians on 
the streets and walkways of the city and to advise the city commission on the 
implementation of the Multi-Modal Transportation Plan, including reviewing project phasing 
and budgeting. 


NOTE: All members of boards and commissions are subject to the provisions of City of Birmingham City Code 
Chapter 2, Article IX, Ethics and the filing of the Affidavit and Disclosure Statement.   


Applicant(s) Presented For City Commission Consideration: 
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SUGGESTED ACTION: 
 
To appoint _____________ to the Multi-Modal Transportation Board to serve a three-year 
term to expire March 24, 2017. 
 
To appoint _____________ to the Multi-Modal Transportation Board to serve a three-year 
term to expire March 24, 2019. 
 
To appoint _____________, as an alternate member, to the Multi-Modal Transportation 
Board to serve a three-year term to expire October 27, 2019. 
 
To appoint _____________, as an alternate member, to the Multi-Modal Transportation 
Board to serve a three-year term to expire October 27, 2019. 
 


Applicant Name Criteria/Qualifications
In so far as possible, members shall represent,  


 one member with traffic-focused education and/or 
experience 


 one member with urban planning, architect, design 
experience 


 
Members may or may not be electors (registered voter) or 
property owners of the City of Birmingham. 
 


Daniel Rontal 
(Interviewed on 10/10) 
 


Registered Voter, 926 Bird


A. Harvey Bell IV 
(Interviewed on 10/10) 
 


Registered Voter, 848 Pleasant
 


Padraic (Paddy) Mullin Registered Voter, 1794 Bradford
 


Johanna Slanga Engineer in automotive field, former member of MMTB
 







 MULTI-MODAL 
TRANSPORTATION BOARD


 
Resolution No.  02-31-14 & 09-282-16 
 
The purpose of the Multi-Modal Transportation Board shall be to assist in maintaining the safe and efficient
movement of motorized and non-motorized vehicles and pedestrians on the streets and walkways of the city and to
advise the city commission on the implementation of the Multi-Modal Transportation Plan, including reviewing
project phasing and budgeting.  
 
In so far as possible, the seven member committee shall be composed of the following: one pedestrian advocate
member; one member with a mobility or vision impairment; one member with traffic-focused education and/or
experience; one bicycle advocate member; one member with urban planning, architecture or design education
and/or experience; and two members at large living in different geographical areas of the city.  At least five Board
members shall be electors or property owners in the city.  The remaining Board members may or may not be
electors or property owners in the City. 
 
Term: Three years. 
 


Last Name First Name


Home Address


Home
Business 


E-Mail Appointed Term Expires


Adams Vionna


2109 Dorchester


(202) 423-7445


vionnajones@gmail.com


Member at large from different 
geographical areas of the city.


Birmingham 48009


3/24/201812/15/2014


Edwards Lara


1636 Bowers


(734) 717-8914


lmedwards08@gmail.com


Member at large from different 
geographical areas of the city.


Birmingham 48009


3/24/20174/28/2014


Folberg Amy


1580 Latham


(248) 890-9965


amy.folberg@gmail.com


Member at large from different 
geographical areas of the city.


Birmingham 48009


3/24/201712/14/2015


Wednesday, October 19, 2016 Page 1 of 2







Last Name First Name


Home Address


Home
Business 


E-Mail Appointed Term Expires


Lawson Andy


1351 E. Maple


(586) 944-6701


andlawson@deloitte.com


Pedestrian Advocate Member


Birmingham 48009


3/24/20184/28/2014


Surnow Michael


320 Martin St. #100


(248) 865-3000


michael@surnow.com


Bicycle Advocate Member


Birmingham 48009


3/24/20194/13/2015


VACANT


Alternate


10/27/2019


VACANT


Alternate


10/27/2019


VACANT


Urban Planning/Architecture/Design 
Member


3/24/2017


VACANT


Traffic-Focus Education/Experience 
Member


3/24/2019


Wednesday, October 19, 2016 Page 2 of 2
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MEMORANDUM 
 


Planning Division 
 
DATE:  October 17, 2016 
 
TO:  Joseph A. Valentine, City Manager  
 
FROM: Jana Ecker, Planning Director  
 
SUBJECT:    Composition of the Multi-Modal Transportation Board 
 
 
At the City Commission meeting on October 10, 2016, the Commission discussed the required 
composition of the Multi-Modal Transportation Board (“MMTB”), ongoing board vacancies, as 
well as the addition of alternate members to assist the MMTB to achieve a quorum.  The City 
Commission requested details on the required composition of the MMTB at this time to 
determine if any changes needed to be made to ensure that vacant positions can be filled.   
 
The need for a reviewing board for all transportation related issues was first established in the 
Multi-Modal Transportation Plan (“MMTP”) that was adopted by the City Commission in 2012.  
The MMTP recognized the need for oversight on transportation projects from multiple 
departments, as well as the need for public input from many different perspectives to improve 
the quality of the transportation system for all users, ages and abilities, thus improving the 
quality of life in the City.  Chapter Two, Policy and Program Recommendations, section 2.1 
Transportation Project Coordination & Public Input (page 22 of the MMTP), recommends a 
formal coordination procedure between the Engineering, Planning and Police Departments to 
ensure that all complete streets principles are incorporated and to allow design and planning 
input from all departments and the public at the early stages of a project (prior to the 
preparation of engineering drawings).  The MMTP specifically recommended the implementation 
of a standing committee that has representation from people with a diverse range of travel 
mode experience, people of different age groups and people with mobility issues.   
 
The MMTP recommended that multi-modal transportation standing committee be comprised of 
representation from the following perspectives: 
 


 School District Representative (school board member or district employee) 
 Business Representative 
 Pedestrian Representative 
 Bicycle Representative 
 Transit Rider Representative 
 Representatives of the elderly/mobility/vision impaired community 
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 Representative under 35 years of age 
 Traffic Representative 
 Planning Representative 


 
At the City Commission meeting on January 27, 2014, the City Commission discussed the 
creation of a standing Multi-Modal Transportation Committee, and recognized that some of the 
duties of a new board may overlap with those of existing boards, such as the Traffic and Safety 
Board (for regulatory sign requests or residential permit parking), the Planning Board (for 
bicycle improvements, wayfinding or ordinance amendments), and the Architectural Review 
Committee (for design review of public projects).  Accordingly, staff was directed to analyze the 
existing review process for transportation-related projects and to make recommendations for 
consolidation of duties through the creation of a standing Multi-Modal Transportation 
Committee.  The City Commission discussed the suggested membership for a new board, and 
did not see the need for a school district, transit rider or under 35 millennial representatives.  
There were differing opinions stated as to whether the board should be overstaffed with board 
members with no formal training in related areas, or whether board members should represent 
different areas of expertise.   
 
On February 10, 2014, the City Commission approved amendments to Chapter 110, 
Transportation Systems, to create the MMTB to review all transportation and transportation-
related projects with reference to the MMTP, the 2010 Highway Capacity Manual, the MDOT 
Complete Streets Policy 2012 and other related traffic, bicycle, pedestrian or transit guidelines 
in effect, and to provide formal recommendations to the Planning Board and/or City 
Commission.  On October 10, 2016, the City Commission amended the MMTB composition to 
allow up two members who are not electors or property owners within the City, and to provide 
for two alternate MMTB members.   
 
Chapter 110, Transportation Systems, Article II, Multi-Modal Transportation Board, Section 110-
26 of the City Code states: 


 
The multi-modal transportation board shall consist of nonvoting ex officio members and 
seven members appointed by the city commission. The nonvoting ex officio members 
shall be appointed by the city manager. They may include the city engineer, city 
planner, police chief, or their designated representative, or other representatives as the 
city manager deems appropriate. Insofar as possible, the city commission shall appoint 
members as follows: 
 


(1) One pedestrian advocate member; 
(2) One member with a mobility or vision impairment; 
(3) One member with traffic-focused education and/or experience; 
(4) One bicycle advocate member; 
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(5) One member with urban planning, architecture or design education 
and/or experience; and 
(6) Two members at large from different geographical areas of the city.   


 
At least five (5) Board members shall be electors or property owners in the city.  The 
remaining Board members may or may not be electors or property owners in the City.  
 


Section 110-26 provides the requirements for the composition of the MMTB, and specifically 
designates experience and/or education in a variety of modes of transportation and areas of 
expertise.    
 
Walking, bicycling and driving in automobiles are three modes of transportation that are 
specifically represented in the composition of the MMTB.  The pedestrian advocate member is 
intended to include a person who frequently walks to local destinations and is interested in 
advocating for the enhancement of pedestrian facilities such as sidewalks, pedestrian crossings, 
benches and the like.  The member with a traffic-focused education and/or experience is 
intended to include a person who has received training in designing, constructing or studying 
vehicular infrastructure.  The bicycle advocate member is intended to include a person who is 
an avid cyclist interested in advocating for improved cycling conditions and infrastructure, such 
as designated bike lanes, shared lane markings, and bicycle parking.   
 
Other key areas of expertise that are required to be represented on the MMTB include a 
mobility or vision impaired member who experiences daily challenges due to the inability to use 
one or more of his/her extremities, has visual or hearing impairments, or experiences a lack of 
strength to walk, grasp, or lift objects.  Given the intention of the MMTP to provide 
transportation options to all people, across all modes, and of all ages and levels of physical 
ability, this position was intended to ensure that persons with all levels of ability are included in 
the decision making process.  Another key area of expertise that is required to be represented 
on the MMTB include a planning or design professional to ensure that all transportation projects 
are context sensitive and will not detract from the desired character of the community. 
 
Finally, two members of MMTB are required to be members at large from different geographical 
areas of the City.  These positions were intended to ensure that regular citizens without a 
particular background in transportation planning and design would be represented on the MMTB 
to represent the community as a whole. 
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For the purpose of clarifying the intent of the designated classifications for MMTB members, the 
following summary may be helpful: 


Insofar as possible, the city commission shall appoint members as follows:  


(1) One pedestrian advocate member (a person who frequently walks to local 
destinations and is interested in advocating for the enhancement of pedestrian 
facilities); 


(2) One member with a mobility or vision impairment (a person who 
experiences daily challenges due to the inability to use one or more of his/her 
extremities, has visual or hearing impairments, or experiences a lack of strength to 
walk, grasp, or lift objects); 


(3) One member with traffic-focused education and/or experience (a person 
who has received training in designing, constructing or studying vehicular 
infrastructure); 


(4) One bicycle advocate member (a person who is an avid cyclist interested in 
advocating for improved cycling conditions and infrastructure); 


(5) One member with urban planning, architecture or design education 
and/or experience; and  


(6) Two members at large living in different geographical areas of the city. 
 
At the City Commission meeting on October 10, 2016, the City Commission requested the above 
details on the required composition of the MMTB to allow a discussion as to whether the 
composition requirements should be amended to make it easier to fill existing vacancies on the 
MMTB.  Given the complex nature of the issues reviewed by the MMTB to date, the existing 
composition requirements for the board have ensured knowledgeable, diverse and detailed 
discussions representing Birmingham’s community values and vision for the future.   
 
Upon review of this additional information, should the City Commission wish to reconsider the 
composition of the MMTB or the required skillsets, further direction is requested.   
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APPLICATION FOR CITY BOARD OR COMMITTEE 


Thank you for your interest in serving on a Board or Committee.  The purpose of this form is to provide the City 
Commission with basic information about applicants considered for appointment.  NOTE: Completed applications are 
included in the City Commission agenda packets.  The information included on this form is open to the public.  All Board 
and Committee members are subject to the provisions of the Ethics Ordinance (Chapter 2, Article IX of the City Code). 


Information on various Boards and Committees and a list of current openings can be found on the City website at 
www.bhamgov.org/boardopportunities. 


(Please print clearly)


Board/Committee of Interest ___________________________________________________________________________


Name __________________________________________ Phone _________________________________ 


Residential Address _______________________________ Email __________________________________ 


Residential City, Zip _______________________________ Length of Residence ______________________ 


Business Address _________________________________ Occupation _____________________________ 


Business City, Zip _________________________________ 


Reason for Interest:  Explain how your background and skills will enhance the board to which you have applied ________ 
__________________________________________________________________________________________________


__________________________________________________________________________________________________


__________________________________________________________________________________________________


List your related employment experience _________________________________________________________________ 


__________________________________________________________________________________________________


List your related community activities ____________________________________________________________________ 


__________________________________________________________________________________________________


List your related educational experience __________________________________________________________________ 


__________________________________________________________________________________________________


To the best of your knowledge, do you or a member of your immediate family have any direct financial or business 
relationships with any supplier, service provider or contractor of the City of Birmingham from which you or they derive 
direct compensation or financial benefit?  If yes, please explain: ______________________________________________ 


__________________________________________________________________________________________________


Do you currently have a relative serving on the board/committee to which you have applied? __________________ 


Are you an elector (registered voter) in the City of Birmingham? ___________________ 


____________________________________________  _________________________ 
Signature of Applicant Date 


Return the completed and signed application form to:  City of Birmingham, City Clerk’s Office, 151 Martin, Birmingham, MI  48009 or by email to 
Lpierce@bhamgov.org or by fax to 248.530.1080.          Updated 04/01/16


OFFICE USE ONLY 
Meets Requirements?   Yes   No  


Will Attend / Unable to Attend 


Multi-Modal Transportation Board


Albert Harvey Bell, IV 248-645-5918


848 Pleasant ahbell4@comcast.net


Birmingham 69 years


University of Michigan Professor of Engineering Practice,


Ann Arbor, Michigan, 48109


I am involved with research of connect vehicles and I believe it is important to understand the
emerging technology and use it. To enhance the safety and well being of the citizens and visitors


University of Michigan September 2010 to current
General Motors June, 1969 to November 2008


Utilize city services and walk to community extensively


BSE, ME University of Michigan, grad studies at U Penn and U of M


No


No


Yes


October 3, 2016
A. Harvey Bell, IV


Digitally signed by A. Harvey Bell, IV 
DN: cn=A. Harvey Bell, IV, o=University of 
Michigan, ou=MDP, email=ahbelliv@umich.edu, 
c=US 
Date: 2016.10.03 10:59:17 -04'00'
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NOTICE OF INTENTION TO APPOINT TO 
DESIGN REVIEW BOARD 


At the regular meeting of Thursday, October 27, 2016 the Birmingham City Commission 
intends to appoint two alternate members to the Design Review Board to serve three-year 
terms to expire September 25, 2019.   


Interested parties may submit an application available from the city clerk's office on or 
before noon on Wednesday, October 19, 2016.  Applications will appear in the public 
agenda at which time the commission will discuss recommendations, and may make 
nominations and vote on appointments. 


The function and duty of the Design Review Board is to advise the City Commission in 
regard to the proper development of the city. The Design Review Board is specifically 
charged with carrying out the goals, objectives and intent of the city's adopted master plan 
and urban design plan and other development-oriented plans which may subsequently be 
adopted. The Design Review Board is authorized to advise and cooperate with the City 
Commission, city Planning Board, Historic District Commission and other city advisory 
boards and cooperate with the planning, historic district and legislative bodies of other 
governmental units in any area outside the boundaries of the city. 


Applicant(s) Presented For City Commission Consideration: 


NOTE: All members of boards and commissions are subject to the provisions of City of Birmingham City Code Chapter 2, 
Article IX, Ethics and the filing of the Affidavit and Disclosure Statement.   


SUGGESTED ACTION: 


To appoint _________________, as an alternate member, to serve a three-year term on the 
Design Review Board to expire September 25, 2019. 


Applicant Name Criteria/Qualifications
 Members shall represent, insofar as possible,


different occupations and professions such as, but 
not limited to, the legal profession, the financial or 
real estate professions, and the planning or design 
professions. 


Dulce Fuller 
255 Pierce 


Interior design business


3F0







DESIGN REVIEW BOARD
Ordinance #1882 
 
Terms:  3 years 


 
Members:  One member of the Design Review Board shall be an architect duly registered in this state, if such person is 
available. The other members shall represent, insofar as possible, different occupations and professions such as, but not 
limited to, the legal profession, the financial or real estate professions, and the planning or design professions.   


 
Duties: The function and duty of the Design Review Board is to advise the city commission in regard to the proper 
development of the city. The Design Review Board is specifically charged with carrying out the goals, objectives and intent of 
the city's adopted master plan and urban design plan and other development-oriented plans which may subsequently be 
adopted. The Design Review Board is authorized to advise and cooperate with the City Commission, city Planning Board, 
Historic District Commission and other city advisory boards and cooperate with the planning, historic district and legislative 
bodies of other governmental units in any area outside the boundaries of the city. 


Last Name First Name


Home Address


Home
Business 
E-Mail Appointed Term Expires


Coir Mark


411 S. Old Woodward #1025


248-390-0372


keskus2010@aol.com


historical preservation organization 
member


1/28/2013 9/25/2018


Deyer Keith


1283 Buckingham


(248)642-6390


kwdeyer@comcast.net


9/25/2006 9/25/2017


Dukas Natalia


1352 Suffield


(248) 885-8535


nataliadukas@yahoo.com


9/9/2013 9/25/2019


Henke John


724 South Bates


(248) 789-1640


jwhenke@aol.com


historical preservation organization 
member


9/25/2006 9/25/2018


Salter-Dodson Loreal


1758 Grant
lorealsd4@gmail.com


Student Representative


2/8/2016 12/31/2016


Wednesday, October 19, 2016 Page 1 of 2







Last Name First Name


Home Address


Home
Business 
E-Mail Appointed Term Expires


Trapnell Thomas


660 Smith Ave


(313) 568-6712


ttrapnell@dykema.com


4/27/2015 9/25/2018


VACANT


Alternate


9/25/2019


VACANT


Alternate


9/25/2019


Weisberg Shelli


651 West Frank


(248) 642-6461


sweisberg@aclumich.org


9/25/2006 9/25/2017


Willoughby Michael


667 Greenwood


(248) 760-8903


mwilloughby@mwa-architects.com


Architect


3/22/2010 9/25/2019


Wednesday, October 19, 2016 Page 2 of 2
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NOTICE OF INTENTION TO APPOINT TO 
HISTORIC DISTRICT COMMISSION 


At the regular meeting of Thursday, October 27, 2016 the Birmingham City Commission 
intends to appoint two alternate members to the Historic District Commission to serve three-
year terms to expire September 25, 2019.  


Interested parties may submit an application available from the city clerk's office on or 
before noon on Wednesday, October 19, 2016.  Applications will appear in the public 
agenda at which time the commission will discuss recommendations, and may make 
nominations and vote on appointments. 


The function and duty of the Historic District Commission is to advise the City Commission 
with respect to the proper development of the city with primary emphasis upon the city’s 
established historic districts, sites, properties and historic resources.   The Commission is 
also authorized to recommend for the guidance of the City Commission amendments to the 
City Code relating to the control and development of lands within historic districts.   


Applicant(s) Presented For City Commission Consideration: 


NOTE: All members of boards and commissions are subject to the provisions of City of Birmingham City Code Chapter 2, 
Article IX, Ethics and the filing of the Affidavit and Disclosure Statement.   


SUGGESTED ACTION: 


To appoint _________________, as an alternate member, to serve a three-year term on the 
Historic District Commission to expire September 25, 2019. 


Applicant Name Criteria/Qualifications
 A majority of the members shall have a clearly


demonstrated interest in or knowledge of historic 
preservation.  


 Must be a resident


Dulce Fuller 
255 Pierce 


Resident, 255 Pierce
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HISTORIC DISTRICT COMMISSION
Ordinance #1880 
 
Terms:  3 years 
Members: A majority of the members shall have a clearly demonstrated interest in or knowledge of historic
preservation.  Two members shall be appointed from a list submitted by duly organized local historic
preservation organizations.  If available, one member shall be an architect who has two years of architectural
experience or who is duly registered in the State of Michigan.   
 
Duties: The function and duty of the Historic District Commission is to advise the City Commission with respect 
to the proper development of the city with primary emphasis upon the city’s established historic districts, sites, 
properties and historic resources.   The Commission is also authorized to recommend for the guidance of the
City Commission amendments to the City Code relating to the control and development of lands within historic 
districts.   
 


Last Name First Name


Home Address


Home
Business 
E-Mail Appointed Term Expires


Coir Mark


411 S. Old Woodward #1025


(248) 390-0372


keskus2010@aol.com


historical preservation organization 
member


2/11/2013 9/25/2018


Deyer Keith


1283 Buckingham


(248) 642-6390


kwdeyer@comcast.net


9/25/2006 9/25/2017


Dukas Natalia


1352 Suffield


(248) 885-8535


nataliadukas@yahoo.com


9/9/2013 9/25/2019


Henke John


724 South Bates


(248) 789-1640


jwhenke@aol.com


historical preservation organization 
member


9/25/2006 9/25/2018


Salter-Dodson Loreal


1758 Grant
lorealsd4@gmail.com


Student Representative
2/8/2016 12/31/2016
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Last Name First Name


Home Address


Home
Business 
E-Mail Appointed Term Expires


Trapnell Thomas


660 Smith Ave


(313) 568-6712


ttrapnell@dykema.com


4/27/2015 9/25/2018


VACANT


Alternate
9/25/2019


VACANT


Alternate
9/25/2019


Weisberg Shelli


651 West Frank


(248)642-6461


sweisberg@aclumich.org


9/25/2006 9/25/2017


Willoughby Michael


667 Greenwood


(248) 760-8903


mwilloughby@mwa-architects.com


architect
3/22/2010 9/25/2019
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MEMORANDUM 
 Office of the City Manager 


DATE: October 27, 2016 


TO: Joseph A. Valentine, City Manager 


FROM: Joellen Haines, Assistant to the City Manager 


SUBJECT: BYA Expectations of City Commissioner Appointee 


At the May 9, 2016 City Commission meeting, there was a resolution to determine the 
appointment of a city commissioner to the Birmingham Youth Assistance (BYA) Committee. As a 
result of the discussion, there was a request for more information from the BYA regarding the 
volunteer requirements of a BYA board member. Subsequently, the City Manager’s Office 
received the attached email on May 12, 2016 with the requested information. 


At the May 23, 2016 City Commission meeting, the Commission determined that more 
information was needed to understand the capacity of the Commission’s role, and to determine if 
the appointment should be as a voting or non-voting member. Attached is the October 3, 2016 
letter from the BYA clarifying their expectations of a city commission appointee. 


The Commission also discussed at the May 23, 2016 meeting, having the Ethics Board provide an 
advisory opinion regarding a potential conflict of interest with City Commissioners serving as 
board members for community-based organizations that rely on city funding. If the Commission 
wishes to pursue this, an additional resolution has been prepared 


Three resolutions have been prepared regarding appointment of a city commissioner to the BYA. 


SUGGESTED RESOLUTION: 


To appoint __________________ as a voting member of the Birmingham Youth Assistance 
General Citizens Committee,  
OR 


To appoint __________________ as a non-voting member of the Birmingham Youth Assistance 
General Citizens Committee, 
OR 


To refer the following question to the Board of Ethics: 


“Is there a conflict of interest with City Commissioners serving as board members for 
community-based organizations that rely on the City for funding, and what actions should be 
followed if they wish to serve on boards that make requests to the City Commission?” 
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MEMORANDUM 
 


 Office of the City Manager 
 
DATE:   May 19, 2016 
 
TO:   Joseph A. Valentine, City Manager 
 
FROM:  Joellen Haines, Assistant to the City Manager 
 
SUBJECT: Follow-up on volunteer requirements pursuant to appointment of 


City Commissioner to the Birmingham Youth Assistance (BYA) 
General Citizens Committee 


 
 
At the May 9, 2016 City Commission meeting, there was a resolution to determine the 
appointment of a city commissioner to the Birmingham Youth Assistance (BYA) Committee. As a 
result of the discussion, there was a request for more information from the BYA regarding the 
volunteer requirements of a BYA board member. Subsequently, the City Manager’s Office 
received an email on May 12, 2016 with the requested information (see attached email). 
 
The involvement of a Commissioner with the BYA committee may at some point pose a conflict 
given the nature of the decisions that come before the City Commission. To avoid a potential 
conflict of interest, the Commissioner would have to recuse him or herself from voting on 
matters relating to the BYA if he or she was appointed a voting member of the BYA General 
Citizens Committee, or if the Commissioner was appointed as a non-voting member of the 
committee, the Commissioner would identify him or herself as a non-voting member of the BYA 
General Citizens Committee, and decide accordingly to recuse or not recuse depending on the 
topic. 
 
Two resolutions have been prepared to offer the options listed above. 
 
 
SUGGESTED RESOLUTION: 
 
To appoint __________________ as a voting member of the Birmingham Youth Assistance 
General Citizens Committee, or 
 
To appoint __________________ as a non-voting member of the Birmingham Youth Assistance 
General Citizens Committee. 
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BIRMINGHAM CITY COMMISSION MINUTES 
OCTOBER 10, 2016 


MUNICIPAL BUILDING, 151 MARTIN 
7:30 P.M.


I. CALL TO ORDER AND PLEDGE OF ALLEGIANCE 
Rackeline J. Hoff, Mayor, called the meeting to order at 7:30 PM. 


II. ROLL CALL
ROLL CALL: Present, Mayor Hoff 


Commissioner Bordman 
Commissioner Boutros 
Commissioner DeWeese  
Commissioner Harris  
Mayor Pro Tem Nickita  
Commissioner Sherman  


Absent,  None  


Administration:  City Manager Valentine, City Attorney Currier, Clerk Pierce, Finance Director 
Gerber, Building Official Johnson, City Engineer O’Meara, Police Commander Grewe, Planning 
Director Ecker, HR Manager Taylor 


III. PROCLAMATIONS, CONGRATULATORY RESOLUTIONS, AWARDS, APPOINTMENTS,
RESIGNATIONS AND CONFIRMATIONS, ADMINISTRATION OF OATHS, INTRODUCTION
OF GUESTS AND ANNOUNCEMENTS.


10-302-16 APPOINTMENT TO THE  
BOARD OF ZONING APPEALS 


MOTION: Motion by Harris: 
To appoint Jeffery Jones, 1701 Winthrop Lane, to the Board of Zoning Appeals to serve a three-
year term to expire on October 10, 2019. 


MOTION: Motion by Bordman: 
To appoint Charles Lillie, 496 South Glenhurst, to the Board of Zoning Appeals to serve a three-
year term to expire on October 10, 2019. 


VOTE ON NOMATION OF JONES: 
 Yeas, 7 
 Absent, None 


VOTE ON NOMINATION OF LILLIE: 
 Yeas, 7 
 Absent, None 


10-303-16 APPOINTMENT TO THE  
MULTI-MODAL TRANSPORTATION BOARD 


Commissioner Bordman commented that the Multi-Modal Transportation Board has important 
responsibilities and should be meeting more than once a month.  Many roads of great 
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importance to the City will be reconstructed soon and she is not convinced that the criteria that 
have been established for the different positions are exactly what we really need them to be.  
She questioned whether the Commission should be looking at what is expected of the Board 
and whether we should reconfigure the descriptions of the positions on the Board. 
 
Commissioner DeWeese noted that the expertise of the different perspectives gives the Board 
independence and expertise separate from staff so the members are asking relevant questions 
and the synergy broadens the discussion and the strength of what is done.  He expressed that 
if we need the expertise on the Board, he is uncomfortable with proceeding without applicants 
with that background.  He noted that the Board is dealing with the entire infrastructure and 
balance with cars and other forms of transportation. 
 
Mayor Pro Tem Nickita noted that this is a relatively new board.  As the recommendations of 
this Board come to the Commission, it has been clear that the Board is quite important.  Its 
recommendations and expertise are critical.  The level of expertise that is recommended for the 
Planning Board is a similar set up for this Board, which we are not achieving at this time.  He 
suggested the Commission may want to examine the possibility of identifying, more definitively, 
members to fit into these positions so we have an effective board with the expertise that we 
need. 
 
Commissioner Harris questioned if there were situations where the criteria was inapplicable or 
should be altered.  He questioned what about the experience of the MMTB makes us think that 
the criteria may not be correct.  Mayor Hoff noted that we have not had applicants for those 
positions.  
 
The Commission discussed reevaluating the membership criteria and agreed to direct staff to 
return with a more complete description of the criteria. 
 
The Commission interviewed the following applicants for appointment to the Multi-Modal 
Transportation Board. 


 Daniel Rontal, 926 Bird  
 Harvey Bell IV, 848 Pleasant  


 
Applicant Paddy Mullin, 1794 Bradford, was not present to be interviewed. 


 
The Commission agreed to hold the appointment until all three candidates could be interviewed. 
 
10-304-16  APPOINTMENT TO THE  
   MUSEUM BOARD 
MOTION: Motion by DeWeese, seconded by Boutros: 
To concur in the City Manager’s recommendation of James Cristbrook, 260 Martin, to the 
Museum Board, as the business owner member, to serve the remainder of a three-year term to 
expire July 5, 2019. 
 
VOTE:  Yeas, 7 
  Nays, None 
  Absent, None 
 
The Clerk administered the oath to the appointed board members. 
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IV. CONSENT AGENDA 
All items listed on the consent agenda are considered to be routine and will be enacted by one 
motion and approved by a roll call vote.  There will be no separate discussion of the items unless a 
commissioner or citizen so requests, in which event the item will be removed from the general order 
of business and considered under the last item of new business. 


10-305-16  APPROVAL OF CONSENT AGENDA 
The following items were removed from the consent agenda: 


 Item B (minutes of September 26, 2016) by Commissioner DeWeese 
 Item I (use of parking space on Woodward Avenue) by Mayor Hoff 


 
MOTION: Motion by Sherman, seconded by Boutros: 
To approve the consent agenda as follows:   
A. Approval of City Commission/Planning Board workshop minutes of September 19, 2016. 
C. Approval of warrant list, including Automated Clearing House payments, of September 


28, 2016 in the amount of $1,776,564.59. 
D. Approval of warrant list, including Automated Clearing House payments, of October 5, 


2016 in the amount of $1,539,781.69. 
E. Resolution approving the appointment of election inspectors for the November 8, 2016 


General Election pursuant to MCL 168.674(1) and authorizing the City Clerk to make 
revisions as needed. 


F. Resolution approving $19,760 in Municipal Credits and $5,305 in Community Credits to 
provide support for Next’s specialized transportation program; to approve $20,042 in 
Community Credit funds for the purchase of a new bus shelter (location to be 
recommended by the Multi-Modal Committee); and further directing the Mayor to sign 
the Municipal Credit and Community Credit contract for fiscal year 2017 on behalf of the 
City. 


G. Resolution setting a public hearing date of October 27, 2016 to consider the approval of 
the Brownfield Plan and Reimbursement Agreement for 856 N. Old Woodward, The 
Pearl. 


H. Resolution authorizing Work Bulletin #4 to the Peabody St. & Chester St. Structure 
Restoration Project, Contract #4-15(PK), accepting a proposal from DRV Contractors LLC 
to perform exterior fascia repairs and other high priority repairs to the N. Old Woodward 
Ave. Parking Structure for a total cost of $17,481, charged to account number 585-
538.005-981.0100. 


 
ROLL CALL VOTE: Yeas,  Commissioner Bordman 


Commissioner Boutros 
Commissioner DeWeese 
Commissioner Harris  
Mayor Pro Tem Nickita 
Commissioner Sherman 
Mayor Hoff 


Nays,   None 
Absent, None 
Abstention, 4, (Commissioner reimbursements) 


 Commissioner Bordman from Warrant 245183 
 Mayor Hoff from Warrant 245347 
 Commissioner DeWeese from Warrant 245204 
 Commissioner Nickita from Warrant 245290 
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V. UNFINISHED BUSINESS 
 


VI. NEW BUSINESS 
10-306-16  2017 INITIAL SCREENING FOR BISTRO APPLICANTS 
The City Commission heard proposals from the following bistro applicants: 


 Adachi, 325 South Old Woodward 
 Lincoln Yard, 2159 East Lincoln 
 Whole Foods Market, 2100 East Maple 


 
The Commission discussed each concept and the location of each proposal.  The Commission 
questioned whether the zoning allowed for a bistro at the Whole Foods location.  City Planner 
Ecker explained that the City has a bistro category in its ordinance which states that the 
commercial use of a food and drink establishment within a grocery store is permitted.  If the 
establishment wanted to fall within the bistro concept, it would have to be in one of the areas 
defined.  She noted that the downtown and triangle district are clearly defined.  The rail district 
is not clearly defined other than the vast majority is within the MX district which allows for 
bistros.  She noted that Whole Foods has requested clarification to clearly specify the 
boundaries of the rail district and what properties are included. 
 
MOTION: Motion by DeWeese, seconded by Harris: 
To direct the following bistro applications, in the priority order below, to the Planning Board for 
full site plan and design review and Special Land Use Permit review:  


1.  Lincoln Yard 
 2.  Adachi 
 3. Whole Foods 
 
VOTE:   Yeas, 7 
  Nays, None 


Absent, None 
 
10-307-16  MAD HATTER BISTRO, 185 N. OLD WOODWARD  


OWNERSHIP TRANSFER REQUEST 
City Planner Ecker explained that the owners of Mad Hatter wish to sell it to RAM Restaurant 
Group.  She pointed out the correction to the SLUP resolution to change the word “stock” to 
“assets”.  She explained that there will be no changes to the name, outside of the building, the 
food menu, and layout. 
 
MOTION:  Motion by Sherman, seconded by Boutros: 
To approve the Special Land Use Permit Amendment for Mad Hatter at 185 N. Old Woodward to 
approve the transfer in ownership of the existing liquor license and bistro from the current 
owners, Tea Parlor Inc. to RAM Restaurant Group, Inc as corrected: 
 


WHEREAS, MAD HATTER filed an application pursuant to Article 7, section 7.34 of Chapter 126, 
Zoning, of the City Code to transfer ownership of their bistro as defined in Article 9, 
section 9.02 of Chapter 126, Zoning, of the City Code from the current owners, Tea 
Parlor Inc. to RAM Restaurant Group Inc.; 


 


WHEREAS, The land for which the Special Land Use Permit is sought is located on the west side of 
N. Old Woodward between Maple and Willits; 
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WHEREAS, The land is zoned B-4, and is located within the Downtown Birmingham Overlay 
District, which permits bistros with a Special Land Use Permit; 


 


WHEREAS, Article 7, section 7.34 of Chapter 126, Zoning requires a Special Land Use Permit to be 
considered and acted upon by the Birmingham City Commission, after receiving 
recommendations on the site plan and design from the Planning Board for the proposed 
Special Land Use; 


 
WHEREAS,  The Planning Board on December 11, 2013 reviewed the application for Final Site Plan 


and Special Land Use Permit and recommended approval with the following conditions: 
 


1. The applicant obtain a variance for the 70% glazing requirement from the Board 
of Zoning Appeals ("BZA"); 


 
2. The applicant obtain a variance to extend the outdoor dining platform in front of 


the neighboring storefront from the BZA; 
 


3. The applicant submit specification sheets on the planters prior to review by the 
City Commission; 


 
4. The applicant will be required to enter into a license agreement with the City for 


use of the public right-of-way, and to provide the required insurance. Liquor 
liability insurance will also be required for the service of liquor in the right-of-
way, as well as an outdoor dining permit; 


 
5. The applicant will need to return to the Historic District Commission for 


changes they have made to the platform; and 
 


6. The applicant meets all Fire Dept. requirements. 
 
WHEREAS, The  applicant  has  agreed  to  comply  with  all  conditions  for  approval  as 


recommended by the Planning Board on December 11, 2013; 
 
WHEREAS,    The Historic District Commission on December 18, 2013 reviewed the application for a 


Historic Design and Sign review and voted to approve the proposed changes to the 
historic building. 


WHEREAS,  The Board of Zoning Appeals on January 14, 2014 reviewed the appeal for two 
variances regarding the first floor glazing requirement and the placement of the 
outdoor dining platform and granted the applicant both variances; 


 
WHEREAS, On February 24, 2014 the Birmingham City Commission approved a Special Land Use 


Permit for Mad Hatter; 
 
WHEREAS,  The original stockholder in Mad Hatter, Tea Parlor, Inc., wishes to sell all assets in Mad 


Hatter to RAM Restaurant Group, Inc. thereby transferring ownership of Mad Hatter, 
thus requiring a Special Land Use Permit Amendment in accordance with Article 7, 
section 7.36 of Chapter 126, Zoning of the City Code; 


 
WHEREAS, The Birmingham City Commission has reviewed Mad Hatter’s Special Land Use Permit 


application and the standards for such review as set forth in Article 7, section 7.36 of 
Chapter 126, Zoning, of the City Code; 


 


NOW, THEREFORE, BE IT RESOLVED, The Birmingham City Commission finds the standards imposed 
under the City Code have been met, subject to the conditions below, and that the Mad 
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Hatter application for a Special Land Use Permit authorizing the operation of a bistro at 
185 N. Old Woodward in accordance with Chapter 10, Alcoholic Liquors, is hereby 
approved; 


 


BE IT FURTHER RESOLVED,  That the City Commission determines that to assure continued compliance 
with Code standards and to protect public health, safety, and welfare, this Special Land 
Use Permit is granted subject to the following conditions: 


 


1. Mad Hatter shall abide by all provisions of the Birmingham City Code; 
 


2. The Special Land Use Permit may be canceled by the City Commission 
upon finding that the continued use is not in the public interest; 


 


3. The hours of operation for outdoor dining shall cease at 12:00 a.m.; 
 


4. Mad Hatter shall provide for the removal of disposable materials resulting from 
the operation and maintain the area in a clean and orderly condition by 
providing the necessary employees to guarantee this condition, and by the 
placement of a trash receptacle in the outdoor seating area; 


 


5. Mad Hatter shall enter into a contract with the City outlining the details of the 
proposed bistro option. 


 
BE IT FURTHER RESOLVED, That failure to comply with any of the above conditions shall result in 


termination of the Special Land Use Permit. 
 
BE IT FURTHER RESOLVED, Except as herein specifically provided, Mad Hatter and its heirs, successors, 


and assigns shall be bound by all ordinances of the City of Birmingham in effect at the 
time of the issuance of this permit, and as they may be subsequently amended. Failure 
of Mad Hatter to comply with all the ordinances of the city may result in the Commission 
revoking this Special Land Use Permit. 


 


MAY IT BE FURTHER RESOLVED that Mad Hatter, which does business at 185 N. Old Woodward, 
Birmingham, Michigan, 48009, is located in the Principal Shopping District which was 
designated as a Redevelopment Project Area, pursuant to Section 521a (1)(b) of the 
Michigan Liquor Control Code of 1988, being MCL 36.1521a(1)(b), by Birmingham City 
Commission Resolution adopted September 24, 2007; and 


 


MAY IT BE FURTHER RESOLVED that Mad Hatter is recommended for the transfer of ownership of the 
bistro, with a Class C Liquor License, at 185 N. Old Woodward, Birmingham, Michigan, 
48009, above all others, pursuant to Chapter 10, Alcoholic Liquors, of the Birmingham 
City Code, subject to final inspection. 


 
VOTE:   Yeas, 7 
  Nays, None 


Absent, None 
 
10-308-16  MAD HATTER BISTRO, 185 N. OLD WOODWARD 


LIQUOR LICENSE TRANSFER TO RAM RESTAURANT GROUP 
Commander Grewe explained the request to transfer ownership of the Class C Liquor License 
from the Tea Parlor, Inc to RAM Restaurant Group. He noted that the paperwork was filed 
appropriately and the background checks were passed. 
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Kelly Allen, representing RAM Restaurant Group, introduced Andrew and Randy Dickow of RAM 
Restaurant Group.  She explained that they own several restaurants without liquor licenses and 
one with a liquor license.  Randy Dickow explained the location of the restaurants. 
 
MOTION:  Motion by DeWeese, seconded by Boutros: 
To authorize the Chief of Police to sign the MLCC Police Investigation Report (LC-1800) and 
approving the liquor license transfer for RAM that requests a transfer of Class C License issued 
under MCL 436.1521(A)(1)(B) and SDM License with Outdoor Service (1 Area) that is located at 
185 N. Old Woodward, Birmingham, Oakland County, MI 48009. 
Furthermore, pursuant to Birmingham City Ordinance, to authorize the City Clerk to complete 
the Local Approval Notice at the request of RAM approving the liquor license transfer request of 
RAM for the transfer of a Class C License to be issued under MCL 436.1521 (A)(1)(B) & SDM 
License with Outdoor Service (1 Area) located at 185 N. Old Woodward, Birmingham, Oakland 
County, MI 48009. 
 
VOTE:   Yeas, 7 
  Nays, None 


Absent, None 
 
10-309-16  CONSULTANT SELECTION FOR REVIEW OF  


OLD WOODWARD AND MAPLE 
RECONSTRUCTION PLANS FOR 2017 


Mayor Pro Tem Nickita disclosed that he has worked with all of the groups that have submitted 
for this project.  He noted that he and his firm have no current involvement with these groups. 
 
City Planner Ecker explained that there is a large construction project planned for the 
reconstruction of Old Woodward and parts of Maple next year.  She explained that there was 
interest in hiring a consultant to review the plans for this project.  She noted that the 
engineering drawings have been drawn up and staff has been reviewing the different issues 
such as bicyclists, pedestrians, street lights, traffic signals, street furnishings, transit shelters, 
ADA compliance issues, ramps, crosswalks, curbs, vehicular traffic, etc.  She explained the 
consultant will review and finalize the plans and do renderings of the key segments of the 
project area.  In response to a question from Mayor Hoff, Ms. Ecker confirmed that the history 
of previous committee discussions was included. 
 
Brian Kinzelman, senior principle of MKSK, explained that the firm will adjudicate the various 
studies, commission reports, etc.  As they come to possible points of contradiction from one 
plan or opinion to another, they will put forth options to staff.  He noted that he will be taking 
the lead on this project and has put his senior staff on this project. 
 
Mayor Pro Tem Nickita noted that these are the most significant blocks in the City and stated 
that an urban design consultant was needed to take this on.  He noted that some of the options 
that need to be studied include sustainability, linkage, trees, landscape, paving pattern, ADA, 
increased pedestrian activity, increased crosswalks, whether or not to have a median.   
 
MOTION:  Motion by DeWeese, seconded by Nickita: 
To direct staff to execute a contract with MKSK/Parsons Brinkerhoff in an amount not to exceed 
$69,437.00, for professional services to complete the final plans and renderings for Old 
Woodward from Oakland to Landon and Maple Road from Southfield to Woodward;  


AND 
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To approve the appropriation and budget amendment to the fiscal year 2016-2017 budget as 
follows: 


General Fund 
Revenue: 
Draw From Fund Balance  #101-000.000-400.0000  $69,500 


Total Revenue Adjustment     $69,500 
Expenditure (Planning Dept): 
Other Contractual Service #101-721.000-811.0000  $69,500 


Total Expenditure Adjustment    $69,500 
AND 


To authorize the expenditure of funds from account #101-721.000-811.0000, Other Contractual 
Services (Planning) in an amount not to exceed $69,437.00 for the completion of final plans and 
renderings for Old Woodward and Maple by MKSK/Parsons Brinkerhoff. 
 
VOTE:   Yeas, 7 
  Nays, None 


Absent, None 
 
10-310-16  ORDINANCE AMENDMENT TO ALLOW FOR  


ALTERNATE BOARD MEMBERS ON THE DESIGN REVIEW BOARD, 
HISTORIC DISTRICT COMMISSION, AND MULTI-MODAL 
TRANSPORTATION BOARD 


MOTION:   Motion by Sherman, seconded by DeWeese: 
To adopt an ordinance amending Part II of the City Code, Chapter 82, Planning, Article V, 
Design Review Board, Section 82-99, Composition, to allow for alternate members. 


- AND - 
To adopt an ordinance amending Part II of the City Code, Chapter 127, Historic Districts, 
Section 127-6, Historic District Commission, to allow for alternate members. 


- AND - 
To adopt an ordinance amending Part II of the City Code, Chapter 110, Transportation Systems, 
Article II, Multi-Modal Transportation Board, Section 110-26, Composition, to allow for alternate 
members. 
 
Commissioner Boutros left at 10:25 PM. 
 
City Manager Valentine explained that the City Commission requested that clarification be given 
to the alternate positions for the Design Review Board and the Historic District Commission to 
remove the requirement that the alternate is a member of the opposite board.  He explained 
that the advantage to adding alternates to the Multi-Modal Transportation Board. 
 
VOTE:   Yeas, 6 
  Nays, None 


Absent, 1 (Boutros) 
 
10-311-16  PROPOSED SETTLEMENT AGREEMENT AND CONTRACT RENEWAL  


BIRMINGHAM COMMAND OFFICERS ASSOCIATION 
HR Manager Taylor explained that the primary features of the proposed settlement agreement 
include a three-year contract through June 30, 2019, a 2% wage adjustment in each year of 
the contract and modest adjustments in commander pay, increased employee cost sharing for 
benefit costs and other modest improvements and other minor economic provisions. 
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Commissioner Boutros returned. 
 
MOTION:   Motion by Sherman, seconded by DeWeese: 
To approve the settlement agreement of September 22, 2016 between the City and 
BCOA/COAM for a renewal of the collective bargaining agreement through June 30, 2019. 
Further, authorizing the transfer of the appropriate funds by the Finance Department for the 
contract effective July 1, 2016. 
 
VOTE:   Yeas, 7 
  Nays, None 


Absent, None 
 
10-312-16  CITY COMMISSION CONSIDERATION OF  


BIRMINGHAM FIREFIGHTERS ASSOCIATION GRIEVANCE 
HR Manager Taylor explained that the grievance procedure provides that the City Commission 
may render a decision on the grievance or waive consideration of the grievance. 
 
MOTION:  Motion by Sherman, seconded by Harris: 
To waive consideration of the Birmingham Firefighters Association Local 911 grievance of July 
28, 2016. 
 
VOTE:   Yeas, 7 
  Nays, None 


Absent, None 
 


VII. REMOVED FROM CONSENT AGENDA 
10-313-16  CITY COMMISSION MINUTES 
   SEPTEMBER 26, 2016 
Commissioner DeWeese noted that he pulled the wrong set of minutes.  He requested that it be 
noted that the September 19, 2016 minutes should read “survey monkey” not “monkey survey”. 
 
MOTION: Motion by DeWeese, seconded by Boutros: 
To approve the of City Commission minutes of September 26, 2016.  
 
VOTE:   Yeas, 7 
  Nays, None 


Absent, None 
 
10-314-16  PARKING IN THE RIGHT-OF-WAY  


AT 33766 & 33772 WOODWARD AVE 
Mayor Hoff expressed concern with using public parking to fulfill the parking requirements for a 
business.  City Planner Ecker explained that this does not reserve the space for exclusive use 
for that business.  She pointed out that the parking requirements will be studied with the 
master plan. 
 
MOTION:  Motion by DeWeese, seconded by Boutros: 
To approve the use of one parking space on Woodward Avenue to fulfill a portion of the off-
street parking requirements per Article 4, section 4.43 (G)(1) of the Zoning Ordinance for 33766 
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& 33772 Woodward Avenue, subject to the recommended repairs being completed as required 
by the Engineering Department. 
 
VOTE:   Yeas, 7 
  Nays, None 


Absent, None 
 


VIII. COMMUNICATIONS 
 


IX. OPEN TO THE PUBLIC FOR MATTERS NOT ON THE AGENDA 
 


X. REPORTS 
10-315-16  COMMISSIONER REPORTS 
The Commission intends to appoint alternate members to the Design Review Board, Historic 
District Commission and Multi-Modal Transportation Board on October 27, 2016 and to appoint 
members to the Birmingham Shopping District Board on November 21, 2016. 
 
10-316-16  CITY STAFF REPORTS 
The Commission received the Neighborhood Connector Route Project Update submitted by City 
Engineer O’Meara. 
 
City Manager Valentine noted that a bid was received, but was not complete; therefore the 
project will have to be rebid next spring. 
 
The Commission received the Bond Refunding report submitted by City Manager Valentine. 
 
City Manager Valentine reported that the City will save $1.3 million in debt service due to the 
refunding of the bonds. 
 
The Commission received the Update on New RTA Service Detroit to Somerset via Birmingham 
submitted by City Planner Ecker. 
 
Mayor Hoff commented that the Commission was made aware of this particular line at the last 
meeting, but did not decide that the shelter would be placed in that location.  The Commission 
had requested information on the number of passengers at the different locations in order to 
make an informed decision on where the shelter should be. 
 
City Manager Valentine explained that the information was not available and staff is still waiting 
on the actual numbers.  In lieu of not providing any information on this topic, he wanted staff 
to provide a status update.  The presumption is that this would be the new location, but 
ultimately, the request has been made to SMART to provide the numbers requested. 
 
Mayor Pro Tem Nickita questioned if there is a timing issue in terms of location given that there 
is a delay.  City Planner Ecker explained that it is probably not going to happen this fall. 
 
Commissioner Boutros commented that people use the bus stop on Maple.  He noted that there 
is already a budget and a location that is in need of a shelter.  He questioned why we are 
focusing on the unknown. 
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The Commission requested ridership data for SMART.  Ms. Ecker explained that it is difficult to 
get exact numbers from SMART.  She noted that they will provide data on the highest use 
stops. 
 


XI. ADJOURN 
The meeting adjourned at 10:50 PM. 
 
Laura M. Pierce 
City Clerk 
 








Meeting of


Warrant List Dated
City of Birmingham


AmountVendorVendor #Early ReleaseCheck Number


10/12/2016


10/27/2016


1,000.0048TH DISTRICT COURT000855*245400


200.0048TH DISTRICT COURT000855*245401


100.0048TH DISTRICT COURT000855*245402


100.0048TH DISTRICT COURT000855*245403


100.0048TH DISTRICT COURT000855*245404


272,452.0048TH DISTRICT COURT000855*245405


1,380.00A & B BUILDERS INCMISC245406


1,347.97ABEL ELECTRONICS INC002284245407


892.27AHEAD USA LLC007013245408


932.76ALLIED PLUMBING & SEWER007787*245409


1,350.00AMERICAN CLEANING COMPANY LLC007696*245410


1,000.00ANCHOR BAY POWDER COAT, LLC008246245411


7,134.74BAHL & GAYNOR, INC006316245413


1,500.00THE BANK OF NEW YORK  MELLON005324*245414


1,223.75BOB BARKER CO INC001122245415


90.00BATTERIES PLUS003012245416


790.50BCI ADMINISTRATORS INC001103245417


21.52BIDNET004931245419


31.97BIRMINGHAM OIL CHANGE CENTER, LLC007624245420


40.00JACQUELYN BRITO006953*245421


2,518.88CADILLAC ASPHALT, LLC003907*245423


2,701.00CANFIELD EQUIPMENT SERVICE INC.007875245424


578.28CAPITAL TIRE, INC.007732*245425


442.00CHEMCO PRODUCTS INC000603245427


72.00SARAH CHUNG007835*245428


34.39CINTAS CORPORATION000605245429


171.44MARK CLEMENCE000912*245430


585.00CLUB PROPHET008044245431


172.00COFFEE BREAK SERVICE, INC.004188245432


343.89COMCAST007625*245433


2,639.00DEARBORN LITHOGRAPH INC004232245434


417.00DELTA TEMP INC000956245435


132.00CURTIS DAVID DICHO007980*245437


2,983.82DIVERSIFIED SPEC SALES INC.007196245438


1,884.26DSS CORPORATION000995245439


1,440.41DTE ENERGY000179*245440


1,092.11DUNCAN PARKING TECH INC001077245441


13,881.30EJ USA, INC.000196*245442


123.12ELDER FORD004671245443


193.50ELI STANTONMISC*245444


11,195.75FIERA CAPITAL INC008161245447


708.25FINISHMASTER008131245448


130.45FIRST CHOICE COFFEE SERV006181245449
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Meeting of


Warrant List Dated
City of Birmingham


       AmountVendorVendor #Early ReleaseCheck Number


10/12/2016


10/27/2016


889.50 FLEIS AND VANDENBRINK ENG. INC007314*245450


3,000.00 GABRIEL, ROEDER, SMITH & CO.001023245452


144.00 GARY KNUREK INC007172245453


668.84 GORDON FOOD004604245454


838.72 GRAINGER000243245455


224.03 GUARDIAN ALARM000249245456


294.75 H2A ARCHITECTS, INC.007342245458


1,028.92 HARRELL'S LLC006346245459


7,946.72 J.H. HART URBAN FORESTRY000261245460


51.00 HAYES GRINDING001672245461


1,315.00 HYDROCORP000948245465


273.40 THE IDENTITY SOURCE INC.007021245466


90.00 YACOUB ISEID007889*245468


85.90 JAX KAR WASH002576245469


785.00 JAY'S SEPTIC TANK SERVICE003823245470


187.91 JOE'S AUTO PARTS, INC.003458245471


209.84 KAESER & BLAIR INC005291245472


90.00 KARIM ERSANMISC245473


905.00 KATARZYNA MURASMISC*245474


2,216.00 JILL KOLAITIS000352*245476


1,210.74 KONE INC004085245477


7.98 KROGER COMPANY000362245478


4,706.23 KROPF MECHANICAL SERVICE COMPANY005876245479


695.00 OSCAR W. LARSON CO.002767*245480


422.13 MAILFINANCE INC.007797245482


915.18 MECHANICAL DESIGN & INSTALLTN LLC008201245483


455.00 MICHIGAN ASSOCIATION OF PLANNING007833*245484


3,790.00 MICHIGAN POLICE EQUIP.003099245485


24,952.50 NEXT007856*245488


432.00 NOWAK & FRAUS ENGINEERS001864245489


146.00 NYE UNIFORM COMPANY006359245490


9,308.25 OAKLAND COUNTY000477*245491


414.03 OAKLAND COUNTY TREASURER000919245492


686.59 OFFICE DEPOT INC000481245493


9.67 OFFICE DEPOT INC000481*245494


53.07 OFFICE DEPOT INC000481*245495


37.39 OFFICE DEPOT INC000481*245496


40.23 OFFICE DEPOT INC000481*245497


58.24 OFFICE DEPOT INC000481*245498


90.79 OFFICE DEPOT INC000481*245499


851.65 PEPSI COLA001753*245501


330.00 PIFER GOLF CARS INC001341*245502


525.00 PLUMBER'S SERVICE INCMISC245503







Meeting of


Warrant List Dated
City of Birmingham


       AmountVendorVendor #Early ReleaseCheck Number


10/12/2016


10/27/2016


227.55 R & R PRODUCTS INC002393245504


900.00 R.N.A. FACILITIES MANAGEMENT006497245505


1,648.44 RESIDEX LLC000286*245507


534.00 RJTHOMAS MFG. CO., INC.008251245508


2,210.00 RNA FACILITIES MANAGEMENT008062*245509


524.29 ROYAL OAK P.D.Q.000218245511


797.60 SAM'S CLUB/SYNCHRONY BANK002806*245512


3,261.44 SANDS SALES COMPANY LLC007817245513


1,450.00 M.C. SMITH ASSOCIATES004644245515


69,616.00 SOCRRA000254245516


211,148.22 SOCWA001097*245517


637.16 SPARTAN DISTRIBUTORS INC000260245519


55.95 SUNSHINE MEDICAL SUPPLY, INC.001065245520


5,557.70 TECH MECHANICAL, INC.006802*245521


87.00 TGIB MARKETING, INC.007693245522


2,750.00 TRI-COUNTY POWER RODDING, INC004320245524


95.00 TURNER SANITATION, INC004379245525


26.60 VALLEY CITY LINEN007226245526


288.42 VAN DYKE GAS CO.000293245527


966.38 VERIZON WIRELESS000158*245528


855.37 VERIZON WIRELESS000158*245529


151.75 VERIZON WIRELESS000158245530


1,741.01 WHITLOCK BUSINESS SYSTEMS, INC.007278245531


176.22 SCOTT WORTHINGTON003041*245533


704.45 XEROX CORPORATION007083245534


104.25 XEROX CORPORATION007083245535


700.42 FRANK J ZAMBONI CO. INC006318245536


*-Indicates checks released in advance and prior to commission approval in order to avoid penalty
or to meet contractual agreement/obligation.


Mark Gerber
Finance Director/ Treasurer


$820,896.63Grand Total:


Sub Total ACH:


All bills, invoices and other evidences of claim have been audited and approved for payment.


Sub Total Checks: $714,724.75


$106,171.88
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10/27/2016


Vendor Name
Transfer 


 Date
Transfer
 Amount


Automated Benefit Services, Inc. 10/7/2016 106,171.88
TOTAL 106,171.88


                              City of Birmingham
10/12/2016
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Meeting of


Warrant List Dated
City of Birmingham


AmountVendorVendor #Early ReleaseCheck Number


10/19/2016


10/27/2016


363.84PEPSI COLA001753*245537


100.0048TH DISTRICT COURT000855*245538


500.0048TH DISTRICT COURT000855*245539


100.0048TH DISTRICT COURT000855*245540


750.0048TH DISTRICT COURT000855*245541


100.0048TH DISTRICT COURT000855*245542


100.0048TH DISTRICT COURT000855*245543


51.00ABEL ELECTRONICS INC002284245544


418.60AETNA BEHAVIORAL HEALTH LLC007266245546


3,493.00AGT BATTERY SUPPLY LLC001007245547


162.52AIRGAS USA LLC003708245549


1,515.00AKT PEERLESS004657245550


542.70ARGUS-HAZCO006859245553


447.00ARTECH PRINTING INC000500245554


41.20AT&T006759*245555


35.21AT&T006759*245556


82.54AT&T006759*245557


884.91AT&T006759*245558


110.05AT&T006759*245559


118.62AT&T006759*245560


164.73AT&T006759*245561


3,534.64AUTOMATED BENEFIT SVCS INC004027245563


12,500.00BEIER HOWLETT P.C.000517*245567


28,617.80BEIER HOWLETT P.C.000517*245568


55.52BEVERLY HILLS ACE007345245569


2,500.00CITY OF BIRMINGHAM #223008265*245570


777.88BIRMINGHAM FIRE FIGHTERS ASSOC001735245571


17,546.00BIRMINGHAM LAWN MAINTENANCE006683245572


56.96BIRMINGHAM OIL CHANGE CENTER, LLC007624245573


732.75CITY OF BIRMINGHAM001086*245574


31.50BLUE WATER INDUSTRIAL000542245576


62.15BOLYARD LUMBER004244245577


535.49BOUND TREE MEDICAL, LLC003526245579


329.83BRIAN POPPERTMISC*245581


790.49C & S ICE RESURFACING SERVICES, INC006380245583


1,129.44CADILLAC ASPHALT, LLC003907245584


1,146.27CAMFIL008082245585


639.00CAPITAL TIRE, INC.007732245587


130.14MOHAMED F. CHAMMAA007744*245590


148.61CINTAS CORPORATION000605245591


40.00COFFEE BREAK SERVICE, INC.004188245593


1,296.00COFINITY004026245594


3,684.89CONSUMERS ENERGY000627*245595
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Meeting of


Warrant List Dated
City of Birmingham


       AmountVendorVendor #Early ReleaseCheck Number


10/19/2016


10/27/2016


1,107.89 CONTRACTORS CLOTHING CO002668245596


146.49 DELWOOD SUPPLY000177245599


139.50 DENTEMAX, LLC006907245601


200.00 DIAMOND Y DOOR SOLUTIONS INC008134245602


810.00 JACK DOHENY SUPPLIES INC000186245603


31.13 JOHN DONOHUE000187*245604


3,092.81 DORNBOS SIGN & SAFETY INC000565245605


350.00 DST INDUSTRIES INC.007506245606


160.93 EASTERN MI KENWORTH OF CLINTON TWP007988245607


720.00 EGANIX, INC.007538245608


3,285.69 ELDER FORD004671245609


50.00 ELITE TRAUMA CLEAN-UP INC.007684245610


1,102.73 EZELL SUPPLY CORPORATION000207245612


413.70 FAST SIGNS001223245613


81.30 FEDEX OFFICE004514245614


282.30 FINISHMASTER008131245615


370.50 FIRESERVICE MANAGEMENT007613245616


144.30 FOUR SEASON RADIATOR SERVICE INC000217245617


23,147.50 G2 CONSULTING GROUP LLC007807245618


699.16 GARY KNUREK INC007172245621


306.26 GORDON FOOD004604245622


253,526.67 GRAINGER000243245623


28.50 GREAT LAKES AWARDS, LLC007347245624


124.45 GREAT LAKES POPCORN CO000245245625


2,878.43 GREAT LAKES TURF, LLC003870245626


1,250.00 GUNNERS METER & PARTS INC001531245628


325.31 HALT FIRE INC001447245629


9,960.66 J.H. HART URBAN FORESTRY000261245630


112.98 HAWTHORNE006845245631


150.50 HAYES GRINDING001672245632


30.43 THE IDENTITY SOURCE INC.007021245635


690.90 INDUSTRIAL BROOM SERVICE LLC000340245636


30,310.29 INLAND LAKES LANDSCAPING CORP002931*245637


125.90 INTERSTATE BATTERY SYSTEM000342245638


136.59 JAMIE IRWIN008266*245639


788.89 J & B MEDICAL SUPPLY002407245640


2,358.49 J.T. EXPRESS, LTD.000344245641


756.81 JOE'S AUTO PARTS, INC.003458245642


144.90 BRUCE JOHNSON001798*245643


250.00 K & J VENTILATION006283245644


132.00 HAILEY KASPER007827*245645


1,745.70 KELLER THOMA000891*245646


1,953.95 KONE INC004085245647







Meeting of


Warrant List Dated
City of Birmingham


       AmountVendorVendor #Early ReleaseCheck Number


10/19/2016


10/27/2016


148.60 KONICA MINOLTA-ALBIN004904245648


54.50 L-3 GCS005327*245649


200.00 MIKE LABRIOLA002466*245650


267.50 LEE & ASSOCIATES CO., INC.005550245652


400.00 MACOMB COMMUNITY COLLEGE004484245655


179.88 MARYKO HOSPITALITYMISC*245656


196.00 MAYO WELDING & FAB. CO INC002169*245657


1,088.26 MICHIGAN CHANDELIER - SF003860*245659


990.00 MICHIGAN SHOOTING CENTERS, LLC006459245662


575.00 MICHIGAN URBAN SEARCH &
RESCUE


007394245663


75.00 STATE OF MICHIGAN001005245664


211.00 MTS SAFETY PRODUCTS, INC005110245668


916.28 NYE UNIFORM COMPANY006359245669


2,110.00 OAKLAND COMMUNITY COLLEGE004110245670


383,495.31 OAKLAND COUNTY000477*245671


250.00 OAKLAND COUNTY TACTICAL008250245672


6,427.63 OAKLAND COUNTY WATER DEPARTMENT008214245673


597.30 OBSERVER & ECCENTRIC003461245674


164.75 OCCUPATIONAL HEALTH CENTERS004370245675


1,187.46 OFFICE DEPOT INC000481245676


115.50 OFFICE DEPOT INC000481*245677


103.67 OFFICE DEPOT INC000481*245678


22.99 OFFICE DEPOT INC000481*245679


78.00 PACIFIC TELEMANAGEMENT SERVICES006625245681


1,212.04 PARKMOBILE LLC008197245682


344.45 PHYSIO-CONTROL CORP.001277245684


912.00 JAMIE CATHERINE PILLOW003352*245686


600.00 PLATINUM DEVELOPMENT CORPORATIONMISC245687


1,268.60 QUALITY COACH COLLISION LLC001062245688


3,352.68 RESIDEX LLC000286245691


75.20 REYNOLDS WATER002566245692


1,393.68 RKA PETROLEUM003554245693


143.00 ROSE PEST SOLUTIONS001181245694


133.30 ROWERDINK, INC006168245695


290.42 ROYAL OAK P.D.Q.000218245696


678.03 SAFEWARE INC.006832245697


2,808.84 MIKE SAVOIE CHEVROLET INC000230245698


350.00 SELLINGER ASSOCIATES008020245699


180.72 SHERWIN WILLIAMS COMPANY003483245700


18.49 SHERWIN-WILLIAMS COMPANY007142245701


90.36 SHERWIN- WILLIAMS COMPANY008252245702


104.00 STACY SMITH005846*245705


207.24 SOMERSET BUICK GMC INC000256245706







Meeting of


Warrant List Dated
City of Birmingham


       AmountVendorVendor #Early ReleaseCheck Number


10/19/2016


10/27/2016


946.59 SOUTHEASTERN EQUIPMENT CO. INC005787245707


42.50 SUNSHINE MEDICAL SUPPLY, INC.001065245710


28,598.30 SYMETRA LIFE INSURANCE COMPANY004355245711


325.00 TAYLOR FREEZER OF MICH INC001076245713


548.32 TIRE WHOLESALERS CO INC000275245714


46,568.92 UNEMPLOYMENT INS AGENCY005449245715


90.12 VERIZON WIRELESS000158*245718


249.83 VERIZON WIRELESS000158*245719


202.34 VERIZON WIRELESS000158*245720


76.02 VERIZON WIRELESS000158*245721


353.92 VERIZON WIRELESS000158*245722


85.00 VIGILANTE SECURITY INC000969245723


900.00 BRENDA WILLHITE007894*245724


819.50 WOLVERINE CONTRACTORS INC000306245725


525.00 LAUREN WOOD003890*245726


31.46 FRANK J ZAMBONI CO. INC006318245729


*-Indicates checks released in advance and prior to commission approval in order to avoid penalty
or to meet contractual agreement/obligation.


Mark Gerber
Finance Director/ Treasurer


$1,502,574.38Grand Total:


Sub Total ACH:


All bills, invoices and other evidences of claim have been audited and approved for payment.


Sub Total Checks: $925,171.32


$577,403.06
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10/27/2016


Vendor Name
Transfer 


 Date
Transfer
 Amount


Birmingham Schools 10/14/2016 174,581.02
Oakland County Treasurer 10/14/2016 278,082.59
Automated Benefit Services, Inc. 10/17/2016 124,739.45


TOTAL 577,403.06


                              City of Birmingham
ACH Warrant List Dated 10/19/2016
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MEMORANDUM 
IT Department 


DATE: October 18, 2016  TO: Joseph A. Valentine, City Manager  
FROM: Eric Brunk, IT Manager Bruce R. Johnson, Building Official


SUBJECT: Microsoft Surface Hub for Conference Room 
 Last year the Building Department, IT department and City Manager discussed the need for collaborative technology to be installed in the conference room at City hall across from Community Development.   The technology would need to be able to facilitatedevelopment planning discussions with residents, building owners, architects,developers, etc.; assist training staff on project tracking requirements and steps in thedepartment’s computer software program; provide tools for collaborative developmentof cohesive project review processes across all departments; and allow for not onlyviewing of large plans but for markup of those plans during discussions with contractorsand applicants for development.  The IT manager at the time of this discussionresearched various pieces of equipment that would fill these requirements anddetermined that the Microsoft Surface Hub covered all of the needs plus gave the citythe ability to also include basic video conferencing and was due to be released in early2016. The Building Department budgeted funds for Fiscal Year 2016/2017 for thisequipment.   The IT Department has researched current vendors with government pricing discountsfor this system and found that the price is $9,368.61 across all vendors withGovernmental contracts. We requested and received a quote from CDWG under theNational IPA Technology collaborative pricing discount.  The quote received is for a 55” Microsoft Surface Hub at a cost of $8999.99 and the wall mount for the surface hub at a cost of $368.62 for a total cost of $9,368.61. Funds are available in the Building Department Equipment Account #101-371.000-971.0100.    Suggested Resolution: To authorize the purchase of one Microsoft Surface Hub and associated mounting kitfrom CDW-G for a total cost of $9,368.61 from account #101-371.000-971.0100.   
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MEMORANDUM 
Department of Public Services 


DATE: October 12, 2016 


TO: Joseph A. Valentine, City Manager 


FROM: Lauren A. Wood, Director of Public Services 


SUBJECT: Pembroke Park Lawn Repair 


Sealed bids were opened on Tuesday, September 27, 2016 for the cost to laser grade, top 
dress, re-seed and apply fertilizer to the lawn area at Pembroke Park.  This lawn area is an 
open space area, commonly used by groups participating in organized sports such as 
soccer.  One (1) bidder responded.  The result of the sealed bids follows in the table 
below. 


Company Bid Amount 
Homefield Turf and Athletic, Inc. $12,500.00 


This work is upkeep in nature and is necessary to ensure safety of all users and enjoyable 
play.  The scope of work entails providing a topography survey and grading plan, 
balancing the site with a bulldozer to + or -.75 inches of prescribed grade, importing 125 
tons of topsoil (provided by the City), laser grading to promote proper drainage, seeding 
with 90% turf type tall fescue and 10% bluegrass, and applying starter fertilizer and 
mulch. 


The Parks and Recreation Board, while not typically involved in the approval of lawn repair 
projects, are aware of this project and endorse the Department of Public Services (DPS) 
maintaining and providing safe open space areas. 


Homefield Turf and Athletic, Inc. provided a complete bid and they are able to meet the 
completion date.  This firm has experience and working knowledge of the project scope 
needed.  This contractor specializes in this type of work and was the only bidder.  Athletic 
fields are their only business, not a sideline and they have over 40 years of experience. 
This company travels all over the State and even Country to perform athletic field work for 
Little League, High School, College and Minor and Major League Baseball and has an 
impressive portfolio of completed projects.  A few recent projects include: Troy Athens 
High School, Everest Academy, University of Michigan, Western Michigan University, 
Alliance Bank Stadium Syracuse Chiefs Minor League, among many others.  Homefield 
Turf and Athletic has performed work for the City of Birmingham as well, completing 
projects such as Kenning Park Ballfield Maintenance Project in 2013, Pembroke Park and 
Poppleton Park Infield Improvements in 2014, and Crestview Lawn Repair in 2015. 
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The Crestview Lawn Repair Project was done in 2015 for $9,400.  The area of the 
Crestview project was approximately 35,000 square feet or .8 acres.  The area for this 
project at Pembroke Park is approximately 66,000 square feet or 1.5 acres. 
 
The Department of Public Services recommends awarding the Pembroke Park Lawn Repair 
project to Homefield Turf and Athletic, Inc.  DPS is confident in their ability to provide the 
scope of work as specified. 
 
Funds are budgeted and will come from the Capital Projects Fund account #401-
751.001-981.0100, for this project. 
 
SUGGESTED RESOLUTION: 
To approve the contract for Pembroke Park Lawn Repair project to Homefield Turf and 
Athletic, Inc. in the amount not to exceed $12,500.00 from the Capital Projects Fund, 
account #401-751.001-981.0100.  Further, to authorize the Mayor and City Clerk to 
sign the agreement on behalf of the City. 
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MEMORANDUM 


Finance Department 


DATE: October 12, 2016 


TO: Joseph A. Valentine, City Manager 


FROM: Kathryn Burrick, Senior Accountant 
Mark Gerber, Director of Finance/Treasurer 


SUBJECT: Public Services Community Development Block Grant (CDBG) 
Contract


The 2016-2017 CDBG application was approved by the City Commission on December 7, 2015.  
Oakland County has authorized the 2016-2017 CDBG grant funding in the attached letter dated 
October 7, 2016.  The award provides funding in the amount of $8,978 for Minor Home Repair, 
$6,306 for Yard Services and $3,300 for Senior Outreach Services for a total of $18,584. 


The Minor Home Repair grant would provide assistance for improving permanent residential 
structures.  The Yard Services grant would provide assistance for lawn cutting, tree trimming, 
spring and fall yard clean-up, gutter cleaning, snow removal, leaf removal and salting.  Senior 
Outreach Services provides referral services for items such as home delivered meals, income tax 
assistance, medical counseling and legal assistance.  Competitive bidding for these public 
services was required.   


On Thursday, June 30, 2016, sealed bid proposals entitled, “CDBG Bid Proposal” were opened 
and read.  The request for proposal (RFP) was advertised in the Observer & Eccentric 
Newspaper on May 29, 2016, posted outside of the City Clerk’s Office and mailed to three 
potential agencies using a Public Service Directory as provided by Oakland County.  The 
department received one bid as follows: 


Agency  Bid 
NEXT (formerly BASCC) $17,900 
Oakland Livingston Human Services Agency (OLHSA) No bid received 
Community Services of Oakland (CSO) No bid received 


The bid was evaluated on a point rating system as required by Oakland County’s procurement 
guidelines.  This system allows the decision to be based on the best service provider not solely 
based on the lowest price.  The criteria and points rating system was established before the 
RFP was issued and all potential bidders were informed of this process.   


In evaluating the bid, NEXT received an average point score of 99.0 based on NEXT’s past 
experience with the City, availability of qualified personnel, capability, and familiarity with the 
CDBG program.  Currently NEXT is administering the City’s 2015-2016 CDBG Yard Service and 
Senior Outreach Service program.  It is recommended that the Public Services Contract be 
awarded to NEXT for the 2016-2017 program year with an ending contract date of June 30, 


4F







2 


 
 


2018 which is the maximum contract date allowable by Oakland County.  This will allow NEXT 
until June 30, 2018 to expend their grant balance. 
 
 
 
 
 
 
 
SUGGESTED RESOLUTION: 
To award the 2016-2017 Public Services contract totaling $18,584 for Minor Home Repair, Yard 
Services and Senior Outreach Services to NEXT under the Community Development Block Grant 
Program; and further, to authorize the Mayor to sign the contract on behalf of the City. 




































SUGGESTED RESOLUTION:
To accept the resignation of Susan Peabody from the Advisory Parking Committee, to thank Ms. Peabody 
for her service, and to direct the Clerk to begin the process to fill the vacancy.
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MEMORANDUM 
Building Facilities Department 


DATE: October 18, 2016 


TO: Joseph A. Valentine, City Manager 


FROM: Carlos Jorge, Maintenance Supervisor 


SUBJECT: Emergency Wall Repair at the lower Level at City Hall 


Over the last two months, the City has been experiencing flooding in the Detective 
Bureau with strong rains. The maintenance staff has been monitoring the situation and 
working to keep the space dry and sanitize. Repairs are necessary to address the 
ongoing flooding problem and keep the Detective Bureau operational. 


The Detective Bureau is located at the northeast of the lower level at the Municipal 
Building. 


An emergency repair is necessary to address this issue before the winter weather 
arrives. I have requested authorization to proceed as an emergency repair so work can 
be completed in a timely fashion.  


The City hired a contractor to water test and determine where exactly the water was 
infiltrating on the lower level of City Hall. 


Also, we hired Pointe Environmental to take air samples for airborne mold spores in the 
basement and first floor of City Hall.       


The City requested estimates for the repair the outside wall and two proposals were 
received.  


Holsbeke Construction for $ 10,400.00 
Rid A Leak                  for $  7,200.00 


The Maintenance Department meet with the Assistant Building Official and the Plumber 
Inspector to review  the proposals to waterproof the outside wall. 


 It is recommended to authorize this work as an emergency to waterproof the outside 
wall according to the proposal and specifications submitted in the amount of $ 
7,200.00. 
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Funds were not budgeted for this project, in the 2016-2017 Budget. And confirmation 
of the City Manager’s emergency expenditure is requested. 


SUGGESTED RESOLUTION: 
To confirm the City Manager’s emergency expenditure to engage the services of Rid A Leak to 
waterproofing the outside wall at the Detective Bureau at the lower level of City Hall 
with the expenditure in the amount not to exceed   $ 7,200.00. Cost will be charged 
to the City Hall And Grounds other contractual services account # 
101-265.001-811.0000. 
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Dan Renehan 
248-634-0215                 


2305 W. Rattalee Lk. Rd. 
Holly, MI 48442 


 
 
 


PROPOSAL   license# 2101078556 
 
                                                                                                                                                                
PROPOSAL SUBMITTED TO    City of  Birmingham               DATE 10-9-2016 
 
ADDRESS   151 Martin st.                              PHONE _____________ 
 
 CITY      Birmingham     STATE__MI_________ZIP__48012_______  
 
We hereby submit specifications and estimates, subject to all terms and conditions as set forth on both sides, as follows: 
From window well to window well and the sides of both 
Excavate to footing and remove old draintile 
Hydrojet as much of draintile system as possible 
Install  new 4” draintile without the sock 
Install cleanout pipe to surface 
Cover with peastone  
Clean off wall and install platon 
Add more peastones 
backfill with excavated material and clean up property and replace rocks 
5 yr. warranty against leakage in area excavated   6000.00 
 
Chip out weak cement around inside of 2 window well and install  XYPEX cement 1200.00 
 
 
 
 
We propose to provide material and labor, compete in accordance with above specifications for the sum  
of: 
______SEVEN THOUSAND TWO HUNDRED__dollars ($7200.00_) 
 
Note:  This proposal may be withdrawn if NOT accepted within _________days. 
 
Accepted:  The above prices, specifications and conditions are satisfactory and are accepted.  You are authorized to do the 
work as specified.  Payment will be made as outlined above.   
 
Authorized  
 
Signature______________________________________                   Date ________________________ 
 
Signature______________________________________                   Date ________________________ 
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MEMORANDUM 


Engineering Dept. 
DATE: October 13, 2016 


TO: Joseph A. Valentine, City Manager 


FROM: Paul T. O’Meara, City Engineer 


SUBJECT: Walker Parking Consultants/Engineers, Inc. 
Agreement 


Birmingham’s five parking structures now range in age from 27 to 50 years old.  Due to the 
difficult environment in which they operate, when built, the parking structures had an expected 
life span of 50 years.  Since the late 1980’s, the Engineering Dept. has had an ongoing 
maintenance program focusing on concrete patching and waterproofing that attempts to 
remove and replace problem areas of the deck and supporting columns before they grow too 
serious.  The projects have typically been conducted at the rate of once per year, focusing on 
anywhere from half of a building (for the larger, older structures) to 2 in one year (for the 
newer structures).  Due to diligent and ongoing maintenance, all five structures remain in good 
to excellent condition.  


Since 1987, Walker Parking Consultants has been the City’s main engineering consultant for all 
of these projects.  The same lead engineer has been overseeing this work for over 20 years, 
and they are very familiar with all of our facilities, and our expectations.  This results in quality 
restoration projects year after year, with minimal expenses due to time spent on these projects, 
both for City staff, and the consultant’s staff.  In 2015, Walker acted as the design engineer and 
inspector for the restoration of both the Peabody St. and Chester St. Structures.  Work this year 
was originally planned for the N. Old Woodward Ave. Structure.  The work was suspended 
pending the ongoing discussions of the Ad Hoc Parking Development Committee.  Walker is also 
involved in the work planned for this coming year, which is painting of all the structural steel in 
the Park St. Structure.   


Walker Parking Consultants operates under the City’s standard operating agreement for 
consulting services.  The last three year renewal of this agreement was in October, 2013.  The 
current rate schedule represents an increase of approximately 5% over the previous rates 
which have not been increased since 2006.  It is recommended that the City of Birmingham 
continue to engage Walker Parking Consultants/Engineers, Inc., to provide engineering services 
according to the attached agreement, which will be valid for a three year period.  All funding to 
cover costs charged by Walker will be from the Auto Parking System Fund.  


SUGGESTED RESOLUTION: 
To approve the agreement between the City of Birmingham and Walker Parking 
Consultants/Engineers for consulting services related to the maintenance of the City’s parking 
structures for a three year period, with all funding being charged to the Auto Parking System 
Fund.  Further, to authorize the Mayor and City Clerk to sign the agreement on behalf of the 
City. 
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NOTICE OF PUBLIC HEARING  
BIRMINGHAM CITY COMMISSION 


CONSIDERATION OF BROWNFIELD PLAN 


Meeting Date, Time, Location: Thursday, October 27, 2016 7:30 PM  
Municipal Building, 151 Martin, Birmingham, MI 


Location of Request: 856 North Old Woodward,  
Birmingham, MI  48009 
(currently vacant property) 


Nature of Hearing: To consider adoption of a brownfield plan, in 
accordance with the provisions of the Brownfield 
Redevelopment Financing Authority Act, being act 
381 of the Public Acts of the State of Michigan of 
1996, as amended.


City Staff Contact: Jana Ecker 248.530.1841 
jecker@bhamgov.org  


Notice Requirements: Publish: October 16 & 23, 2016 
Mail to: taxing jurisdictions that levy taxes 
subject to capture under this act. 


Approved minutes may be reviewed & 
Maps, plats, and a description of the brownfield 
plan are available for public inspection at:


City Clerk’s Office 


All aspects of the brownfield plan are open for discussion at the public hearing. 


At the hearing, all citizens, taxpayers and property owners of the City of Birmingham and officials 
from any taxing jurisdiction whose millage may be subject to capture under the proposed 
brownfield plan shall have the right to be heard in regard to the adoption of the brownfield plan. 


Persons wishing to express their views may do so in person at the hearing or in writing addressed 
to City Clerk, City of Birmingham, 151 Martin, Birmingham, MI 48009.   


Persons with disabilities needing accommodations for effective participation in this meeting should 
contact the City Clerk's Office at (248) 530-1880 (voice) or (248) 644-5115 (TDD) at least one day in 


advance to request mobility, visual, hearing or other assistance. 
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Notice of Public Hearing to Taxing Jurisdictions 
 
The City of Birmingham City Commission will hold a public hearing on October 27, 2016, at 7:30 
p.m. at the City Commission chambers located at 151 Martin Street, Birmingham, Michigan, 
concerning a brownfield plan for property located at 856 North Old Woodward, Birmingham, 
Michigan. 
 
The City of Birmingham (the City) has established a Brownfield Redevelopment Authority (the 
Authority) pursuant to the Brownfield Redevelopment Act, 1996 PA 381, as amended (Act 381).  
Act 381 authorizes local units of government to facilitate the revitalization of environmentally 
distressed areas through the use of brownfield plans incorporating tax increment financing.  Tax 
increment financing allows the Authority to capture tax revenues attributable to increases in the 
taxable value of real and personal property located on eligible property, which may include 
adjacent or contiguous parcels.  Increases in taxable value may be attributable to several 
factors, including new construction, rehabilitation, remodeling, alterations, additions, and the 
installation of personal property on eligible property. 
 
The Authority has considered and recommended adoption of a brownfield plan related to the 
property located at 856 North Old Woodward, Birmingham, Michigan (the Property).  The 
proposed use for the Property is a mixed-use four-story development.  The Property has been 
determined to contain hazardous substances as defined under applicable environmental laws 
and regulations.  The brownfield plan proposes to capture some tax increment revenues 
generated on the Property for approved purposes.  The attached schedule describes the 
estimated fiscal and economic implications of the proposed brownfield plan.  The City 
Commission must approve the brownfield plan.   
 
If you wish to express your views or recommendations, or if you have any questions or 
comments, concerning the brownfield plan, you have the right to be heard in regard to the 
adoption of the brownfield plan.  A copy of the brownfield plan is available for review at the 
office of the City Clerk located at 151 Martin Street, Birmingham, Michigan.  The attached public 
notice will be published pursuant to Act 381. 
 
Dated:  October 12, 2016 
Laura M. Pierce 
City Clerk  
City of Birmingham, Michigan 
 
 
 







MEMORANDUM 
Planning Division 


DATE: 


TO: 


October 18, 2016 


Joseph A. Valentine, City Manager 


FROM: Jana L. Ecker, Planning Director 


SUBJECT: Public Hearing for a Brownfield Plan for 856 N. Old 
Woodward (vacant property) 


The State Brownfield Redevelopment Statute (Public Act 381 of 1996, as amended) allows the 
City to approve a Brownfield Plan in order to help finance the cleanup of a contaminated site 
through the use of Tax Increment Financing (TIF).  


In July 2016, the owner of the above-captioned property submitted a draft Brownfield Plan 
(“the Plan”) to the City in anticipation of the construction of a new mixed use, four story 
development (The Pearl) proposed for the site.  The Brownfield Plan outlines numerous 
environmental concerns on the site, including historical operations and contamination of the 
adjacent sites, and contamination on the subject site, including the presence of benzene, 
tetracholoroethylene, arsenic, selenium, and mercury in the soil, benzene, lead, vinyl chloride 
and silver in the groundwater on site, and m-dichlorobenzene and tetracholoroethylene in the 
soil gas samples taken on site. 


City staff, the City Attorney and our environmental consultants at AKT Peerless reviewed the 
draft Plan and requested additional information on the extent of the contamination.  The 
applicant submitted a more detailed Plan, and the City provided comments and suggested 
several changes.  On September 16, 2016, the applicant submitted a revised Plan reflecting the 
changes discussed, but also making amendments based on new information on an increased 
volume of soil removal, and disposal costs.  The applicant initially requested a reimbursement of 
$2,981,610 in costs in order to clean up the site to meet the Michigan Department of 
Environmental Quality (“MDEQ”) standards.   


On September 22, 2016, the Brownfield Redevelopment Authority reviewed the Brownfield Plan 
as submitted.  Several issues were raised with regards to the causes of the contamination on 
the subject site, whether contamination continued to date, the potential liability of adjacent 
property owners, the costs to clean up and/or close out adjacent brownfield sites and MDEQ’s 
perspective on allowing the capture of school taxes where there is a potentially liable party. 
The Brownfield Redevelopment Authority requested the applicant to research how long the 
adjacent dry cleaners had been operating, to meet with the MDEQ to determine the likelihood 
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of school taxes being approved, and to talk to adjacent property owners about cleanup costs, 
liability and potential site closure.  The applicant agreed to provide an updated Plan with 
additional exhibits illustrating additional soil borings that have been taken, and to be prepared 
at the next meeting to update the Authority on discussions with adjacent property owners and 
the MDEQ. 


On September 27, 2016, the Brownfield Redevelopment Authority discussed the additional 
information submitted by the applicant regarding the length of time the adjacent dry cleaners 
had been operating, the MDEQ’s status on enforcement action for either of the adjoining 
properties to the north, and the status of discussion with Douglas Cleaners as far as any 
responsibility in assisting with cleanup efforts.  The applicant also submitted a letter estimating 
the reasonable cost estimates for closure of the adjacent contaminated properties.  After much 
discussion, the Brownfield Redevelopment Authority voted unanimously to recommend approval 
of the Plan to the City Commission with the following conditions: 


1. If relevant State of Michigan agencies do not approve the school tax component of the
Brownfield Plan, estimated to be $1,500,000 plus simple interest at 3%, the Brownfield
Authority will not reimburse the developer for such amounts.


2. The Brownfield Authority will not reimburse amounts attributable to contamination
caused by liable parties estimated to be $325,000.


3. The maximum reimbursement will be $2,656,610.
4. Reimbursement will occur for a maximum of 10 years.


The City Commission set a public hearing date for October 27, 2016  to consider approval 
of the revised Brownfield Plan as recommended by the Brownfield Redevelopment Authority 
on September 27, 2016, as well as the associated Reimbursement Agreement.  Please 
find attached all relevant documents and the draft meeting minutes for your review. 


SUGGESTED ACTION: 


To approve the Brownfield Plan and Reimbursement Agreement for 856 N. Old Woodward, The 
Pearl.    







Brownfield Redevelopment Authority 
MINUTES 


Thursday, September 22, 2016 


3. Brownfield Plan Application for 856 N. Old Woodward Ave., The Pearl


Ms. Ecker recalled in July 2016, the owner of the above-captioned property submitted a draft 
Brownfield Plan (“the Plan”) to the City in anticipation of the proposed for the site. The property 
owner has obtained Preliminary and Final Site Plan Approval for construction of a new mixed 
use, four-story development with retail on the first floor and three floors of residential on top of 
that.  They also had to do a Community Impact Study to address environmental, traffic, and 
safety concerns.   


Ms. Elizabeth Masserang outlined some of the environmental concerns.  PM Environmental has 
been working with the development team over the past year trying to put together what the 
cost differential is that is directly associated with the contamination.  With that the property 
does qualify for a Brownfield.  The payback period is approximately fourteen years and includes 
the request for school tax capture from the MDEQ based on a post development taxable value 
of $5 million based on comparable properties in the area. 


Mr. Adam Patton advised the eligible activities concern due care activities to document that the 
site qualifies for Redevelopment funds. They include excavation of some soils; transport and 
disposal of contaminated material; and installing a vapor barrier underneath the occupied 
portions of the building, as well as along the north wall that fronts the slope. In addition, 
funding is requested for chemical resistant gaskets and oversight by environmental 
professionals along with the preparation of post construction documentation. 


Moving over to the soils, there is a line item for excavation of 6,705 tons as well as transport 
and disposal of 20,095 tons of total contaminated material that includes 13,390 tons of 
standard contaminated non-hazardous type soils and 6,705 tons of hazardous soils.  


Mr. Haynes noted the two offsite contamination sources:  Douglas Cleaners and the Amoco 
Station.  There is a possibility that the State will refuse the school tax portion because it 
benefits a liable party.  Ms. Masserang explained the DEQ viewed it within the realm of the 
hazardous soil excavation being eligible for the capture of school taxes.  Mr. Haynes said it 
would be prudent to get something in writing from the DEQ to that effect.  If the school taxes 
are not approved, then the City would have to pick up the difference.  Ms. Masserang explained 
when they initially submitted the Plan they included a scenario of school capture and also a 
scenario for a local only Brownfield Plan, which would be the projection If for any reason school 
taxes are not captured. It would be projected out accordingly and double the payback time to 
28 years. 


Mr. Patton noted the site conditions and the contaminant concentrations associated with fill are 
significant from a volume and from a redevelopment standpoint. The volume of soil that needs 
to be removed relates to the non-hazardous component.  However, from a dollar value the 
hazardous component of the costs is more significant than non-hazardous. 







Chairperson Gotthelf thought this looks like a promising site that will generate the taxes for the 
City; although they are asking for $3 million.  The question is who should be paying for clean-
up costs.  Should it be the City to encourage the redevelopment, or should it be the liable party, 
or should it be some blend of the two.  If it is a blend, what should that blend look like.  The 
Authority must consider how much the City is exposed to, versus the applicant. 


Mr. Robertson did not believe the purchase price of $800 thousand is reflective of the true 
market value. It is probably worth $2.5 million.   Additionally, how will there be a $5 million 
taxable value when the project is completed.  They will spend a minimum of $15 million to 
construct the building.  None of the numbers make sense as to why the City would put up $3 
million on this property. 


Mr. Scott Kreitzer answered that the proposed foundation system will cost well over $2 million. 
That cost was associated with the sale of the property and offsets the $800 thousand.  They are 
asking for the bare minimum as far as the excavation portion. He agreed there must be 
something wrong with the $5 million number for taxable value. It should be a lot more. 


Mr. Kulka noted this Plan does not contain any cost to take this to closure.  It is only to 
implement due care and get the follow-up construction sampling showing the project is safe for 
residential purposes.  If the taxable value turns out to be more than $5 million it will cut down 
the payback period.  


Chairperson Gotthelf inquired what conversations the applicant has had with Douglas with 
respect to their responsibility in paying for some of this cost.  Ms. Masserang indicated 
discussion went nowhere.  Ms. Ecker added that the owner of the drycleaners came to a 
Planning Board public hearing and he said there was no contamination coming from the 
drycleaners. 


Ms. Masserang said she found out the DEQ has records of Notice of Violations by Douglas 
relative to on-site procedures back in the early 2000s but no record of enforcement or clean-up 
activities on their part. 


Mr. Haynes thought it would be prudent for the Authority to have an estimate of costs that 
ought to be borne by a liable party.  Chairperson Gotthelf asked PM Environmental to have a 
conversation with Douglas and show them the evidence of the borings and perk from their site 
going into the river.  Further, note this should be a high priority with DEQ and find out if they 
have insurance. 


It was discussed that if the owners, environmental consultants, and the City pushed together, 
coming from different angles, collectively they might turn up the heat on Douglas.    


Mr. Robertson announced this seems like a outrageous number for a not very hazardous site. 
Mr. Kulka responded the issue is where to take soil that is not that contaminated and it is very 
expensive.  If the project goes forward and actual costs come down, then the payback period 
comes down.  It is the Authority's mission to use the Brownfield to effectively redevelop the 
site.   







Mr. Valentine said the chairperson presented a nice summation of the issues before the 
Authority.  He added one other issue based on prior discussions of the Authority relative to the 
timeline of the TIF Table.  There is a 14 year projection and potentially a 28 year projection 
based on changes that could occur, and if valuations exceed what is in the proposal then the 
timetable is shortened.  Whether the 14 year term is too long is something the group may want 
to consider. 


Mr. Haynes noted there could be some contingencies built into the approval that say if the 
school tax is turned down by the DEQ the project is denied.  Or, there could be a contingency 
that says if the school tax is disapproved by the DEQ that portion is dropped from the proposal 
and it will be funded at whatever the local share is at 14 years. 


Once the Brownfield Plan is approved by the City Commission then the developer takes the 
work plan to DEQ and asks whether they will allow school taxes to be used.  Then they say yes 
or no.  If there is a liable party, it bars DEQ from approving the plan.  Therefore, a contingency 
that says either the whole thing is disapproved if DEQ does not approve school taxes; or there 
is a portion that is just lopped off of the approval, is a prudent way to go. 


The group explored the question of whether or not the perk is getting to the river.  The boring 
closest to the river does not have tetrachloroethenes ("PCEs").   


Mr. Kreitzer indicated ground water near the river is fairly discontinuous.  There wasn't a lot of 
ground water over there to sample.  Mr. Haynes said if the river is not contaminated there is no 
contamination of public properties.  Mr. Kreitzer observed the soils should not result in an 
unacceptable discharge to the Rouge.  Chairperson Gotthelf noted what would get DEQ's 
attention is whether the contamination is getting to the Rouge.  


In response to the chairperson, Mr. Patton said the cost for the disposal of non-hazardous soil, 
13,390 tons, is $153,985 and it is $1.5 million for the hazardous soil.  They don't want to take 
out any more soil than they have to, and if they have to they need to physically dispose of it in 
accordance with all applicable laws.  They still have to front the money.   


Answering Mr. Haynes, Mr. Patton noted even though contaminants don't exceed criteria in the 
soil in place, they are listing them as hazardous waste for purposes of transport and disposal. 
He went on to explain that PCE from a drycleaning release is a spent solvent and on that basis 
there is no choice in the matter of how it is disposed because it is classified as a listed 
hazardous material.   


Chairperson Gotthelf summed up the question for the Authority: 
 approve the application as it is;
 approve it with contingencies:


.  Only approve the City part if DEQ does not approve the school part;


.  If DEQ won't approve the school part, the City will pick it up or a portion of it;


.  The City will pick up a portion after the applicant demonstrates they cannot get
    it from Douglas; 


 gather more facts and bring it back.







Mr. Haynes added that another contingency the board would like to see is whether there would 
be a deduction for the cost of closure by Douglas. 


Mr. Kulka indicated they hope to start construction in December.  They need to come up with a 
Plan to finally make the project happen as it is a significant portion of the cost of construction. 


Mr. Robertson asked the applicant to look again at the cost of excavation, extra transportation. 
Ms. Masserang said the costs are based on an actual bid they got.  Mr. Runco agreed the cost is 
close.  Mr. Robertson wanted to know where the hazardous soil will go and what it will cost. 
Mr. Kulka said it will go to Belleville and their prices have recently gone up 40%.   


The chairperson suggested the Authority could reconvene next week rather than voting now in 
order to allow further thought after access to additional information. Mr. Kulka emphasized they 
need this approval in order to continue to move forward.  Chairperson Gottlieb said the 
Authority has its obligation to the City to make sure they do their due diligence and to ensure 
the applicant has talked to DEQ and to Douglas. 


For purposes of coming back, Mr. Haynes thought it would be prudent for the applicant to 
develop a cost of closure as-is, solely relative to the subject parcel. Chairperson Gottlieb felt the 
mass of contamination from earlier operations is still there and that is what is migrating and 
causing other problems. 


Motion by Mr. Robertson 
Seconded by Mr. Runco to table the Brownfield Plan Application for 856 N. Old 
Woodward Ave. to Tuesday, September 27 at 8 a.m. 


Voice 
Vote: Yeas, Robertson, Runco, Gottlieb, Torcolacci 


Nays, 0 
Absent, 1 (Zabriskie)  


Motion carried, 4-0. 


In general, the group was not comfortable with the length of time for payback to occur.  Mr. 
Haynes assured the Authority has discretion to do a lot of things such as shrinking the years or 
offering less money.  He stated his intention to draft a new Resolution with the contingency 
that if the DEQ does not approve school taxes, the City will not pick it up.   


Mr. Patton was requested to forward the pages of the Phase 1 Environmental that talk about 
the history in order to see who owned the parcel prior to Douglas.  If it was another party that 
is out of business then there is a liable party that is not viable and that would be a reason to 
pick up the costs. 


Mr. Haynes observed the soil borings show no other VOCs besides PCE.  Ms. Ecker noted the 
DEQ has been monitoring wells at the south end of the gas station property for a long time. 
Mr. Runco thought it would be nice to know if there is no one else out there to go after.  Mr. 
Haynes said the Authority can hold back funds pending an investigation by the applicant. 







Brownfield Redevelopment Authority 
DRAFT MINUTES 


Tuesday, September 27, 2016 


3. Brownfield Plan Application for 856 N. Old Woodward Ave., The Pearl


The chairperson summarized last week's meeting on this property.  The applicant is asking for 
approximately $3 million in TIF which is payable over approximately fourteen years.  It assumes 
that the DEQ will approve the portion of the TIF for the school taxes. 


The reason the cost is so high is because approximately $1.5 million of the money requested is 
a result of contamination of perchloroethene ("PCE") that is a hazardous waste. The Authority 
had asked the developer and PM Environmental to gather some information and come back 
today so the request can be reconsidered.  The group studied a list the City put together of 
approved Brownfield TIF reimbursements that have been passed so far, along with the number 
of payback years. This request is twice as much as any of the projects the Authority has 
approved to date. 


Sales information on the Brownfield properties was considered as to whether the price already 
reflected the fact they had environmental challenges that lowered the value. 


Ms. Elizabeth Masserang summarized the follow-up points they were asked to research: 
 MDEQ status on any enforcement as it relates to the north adjoining property, Douglas


Cleaners ("Douglas") site.  The DEQ indicated that Douglas was not a site on their radar 
for any existing plans for enforcement. They are now taking a closer look. 


 Further discussion as it relates to Douglas as far as any responsibility in assisting with
cleanup efforts being made at the property.  Efforts are ongoing between the current 
owner of the subject property and Douglas as far as researching potential insurance 
claims that could assist. 


 Reasonable cost estimates at closure were included in a letter that defined the scope of
each line item and its associated cost. 


Mr. Adam Patton advised said ground water flow at the property is limited, perched and 
discontiguous.  The flow would be expected to be east, towards the river. The eastern most 
borings adjacent to the Amoco station don't have perc in them. The small amount of 
contaminants that could be attributed to the Amoco Station is essentially negligible.   


The contaminant has not degraded significantly so there is no way to age date it. 


Ms. Ecker described the project as having below-grade parking, the next level is retail and 
parking, and then residential above. 


Ms. Masserang advised that 6 to 7 thousand tons of carry-off soil is related directly to the 
caissons that have to be dug into the ground and the remainder is to grade the site.   


Mr. Robertson named a number of things that bother him: 
 There is a huge discount on the land price, at least $1.5 million;
 Caissons go well below everything;







 The assessment of $5 million is too low;
 The time or reimbursement is too long;
 Too much money for a not very dirty site.


Mr. Mike Kulka noted the challenges to this property and that it hasn't been capped in 30 years. 
There is no easy solution to just fill it in. 


Chairperson Gotthelf reported a conversation she had with DEQ to the effect that if the liable 
party is not the one developing the property, then they are not benefitting. So in DEQ's eyes 
they would not see Douglas benefitting and that is a reason not to allow for school taxes.  In 
approving this the Authority could say if DEQ does not approve the school taxes the City will not 
allow that recovery either.   


Ms. Ecker noted this site is not in the Parking Assessment District so parking on-site would have 
to be provided no matter what type of development they did. 


It was discussed that the applicant picked up $1.5 million discount on the purchase price for 
foundations.  Chairperson Gotthelf reminded everyone that the Authority has a fiduciary 
responsibility that they would like to see the property put to a productive use that would return 
a tax base.  However they also want to be careful of the tax dollars that everyone pays so as 
not to give too much away or not recover it.  


Mr. Robertson suggested that the developer go back and figure out how to do this on a 10 year 
payback.  Also, the Authority should specify a minimum taxable value. Further he thought the 
developer needs to look at the caisson system because they could probably do pilings that don't 
have a contamination issue with material that has to be hauled away. He hoped to see what 
Douglas' insurance company's ability is to help contribute to this situation.  Mr. Kulka indicated 
it will take a long time to go through the process to try to get coverage.  Mr. Robertson 
responded that the Authority doesn't want the City to give up their taxes for a liable party just 
because they are in a hurry. 


Mr. Kulka advised that the developer paid more for the property than the seller had paid for it a 
year prior.  


Mr. Runco recommended everyone look at a discounted number that perhaps both parties can 
agree upon. 


Mr. Bennett Donaldson talked about the foundation system.  To go down 50 ft. and support the 
weight of the building, caissons is the best option.  They can't bring a pile driver onto this half 
acre site.  Multiple augers are needed to support what one caisson would carry and the 
machine would sit there for 60 days drilling in the augers.  The site has unique challenges, and 
to lessen the impact of the cost of the solutions would be a mistake because they are 
significant.   


Chairperson Gotthelf suggested that the Authority could put a cap on the dollar amount or put a 
cap on a line item and/or years of payback.  







Ms. Masserang stated PM Environmental has gone out a second time to try and minimize the 
dirt coming off, given the per tonnage cost of hauling it away.   


Mr. Kulka said their job is to minimize the amount of soil and cost incurred.  The developer has 
to front and finance all those costs so he is not going pick a more expensive option.  Significant 
dollars have been spent for professionals to determine the most cost effective reliable solution. 
Hazardous waste removal is a significant component of this ask.   


It was suggested that the Authority discuss the next item on the agenda in order to give the 
applicant time to talk about coming up with parameters for minimizing their costs. 


Mr. Kulka offered to discount the cost of closure of the site to remain an open hole. 


Motion by Mr. Robertson 
Seconded by Ms. Torcolacci to table Brownfield Plan Application for 856 N. Old 
Woodward Ave., The Pearl  


Vote: Yeas, 4 
Nays, 0 
Absent, 1 (Zabriskie) 


Motion carried, 4-0. 


At this time, Item 4 on the Agenda was discussed by the Authority. 


Motion by Mr. Robertson 
Seconded by Mr. Runco to bring back from the table Brownfield Plan Application 
for 856 N. Old Woodward Ave., The Pearl. 


Vote: Yeas, 4 
Nays, 0 
Absent, 1 (Zabriskie) 


Motion carried, 4-0. 


Mr. Kulka offered an additional $325 thousand give on their original ask to reduce their 
reimbursable expense to $2.656 million.  More than likely the taxable value will be significantly 
higher which will take their payback with school taxes to approximately 12.5 years.   


A motion was made by Mr. Runco and seconded by Ms. Torcolacci to approve the $2.656 million 
ask at a maximum 12 year payback.   The Authority will not pick up an amount equivalent to 
the school taxes if the DEQ does not approve those. Chairperson Gotthelf clarified that the 
share by the City is approximately half of the $2.656 million or approximately $1.3 million which 
would be the incremental increase of the taxes that would be refunded back through TIF. 
Payback would be up to a period of 12 years.   


Mr. Dan Wells voiced his opinion that the applicant has been fairly conservative in their 
calculations.  He recommended doing either a year cap or a dollar amount cap.  In response to 







the chairperson, Mr. Wells said it is a reasonable conclusion to assume the contamination is all 
coming from Douglas versus from the gas station. 


Mr. Robertson moved to amend the motion to change the $325 thousand discount to a $500 
thousand discount, bringing the ask close to $2.4 million and probably closer to 11 years on the 
payback. The rationale is the discount on the purchase price of the property.  Ms. Torcolacci 
seconded. 


Chairperson Gotthelf advised the motion doesn't address whether Douglas has insurance that 
might cover the cost, assuming the contamination is from Douglas.  If it is found this is a newer 
release, then there is no insurance.   


Mr. Robertson moved to withdraw his amendment and Ms. Torcolacci withdrew her second. 


Motion by Mr. Robertson 
Seconded by Ms. Torcolacci to approve the Brownfield Plan Application for 856 N. 
Old Woodward Ave., The Pearl, as follows: 


Whereas, the City of Birmingham has created a Brownfield Redevelopment Authority and 
appointed members to serve on the Authority, pursuant to 1996 PA 381, and 


Whereas, the Brownfield Redevelopment Authority is charged with the review of Brownfield 
Plans for Brownfield projects in the City of Birmingham, and 


Whereas, FLS Properties #5 LLC, the owner and developer of 856 N. Old Woodward Avenue, 
Birmingham, Michigan, intends to develop a mixed-use residential/retail building with 
underground parking at 856 N. Old Woodward Avenue, and 


Whereas, PM Environmental has prepared a Brownfield Plan for the site, dated July 26, 2016, as 
revised September 16, 2016, that estimates that eligible activities on this property will cost 
approximately $2,981,610, and 


Whereas, the Brownfield Redevelopment Authority has reviewed the Brownfield Plan. 


NOW THEREFORE BE IT RESOLVED THAT: 


The Brownfield Redevelopment Authority approves the Brownfield Plan for 856 N. Old 
Woodward Avenue, subject to the following: 


1. If relevant State of Michigan agencies do not approve the school tax component of the
Brownfield Plan, estimated to be $1,500,000 plus simple interest at 3%, the Brownfield
Authority will not reimburse the developer for such amounts.


2. The Brownfield Authority will not reimburse amounts attributable to contamination
caused by liable parties estimated to be $325,000.


3. The maximum reimbursement will be $2,656,610.


4. Reimbursement will occur for a maximum of 10 years.







The Brownfield Authority requests the City Clerk to forward the Brownfield Plan and associated 
Reimbursement Agreement to the Birmingham City Commission for its review and approval 
pursuant to Act 381. 


Vote: Yeas, 4 
Nays, 0 
Absent, 1 (Zabriskie) 


Motion carried, 4-0. 







RESOLUTION APPROVING THE BROWNFIELD PLAN FOR  
856 N. OLD WOODWARD AVENUE 


 
Whereas, the City of Birmingham has created a Brownfield Redevelopment Authority 
and appointed members to serve on the Authority, pursuant to 1996 PA 381, and 


Whereas, the Brownfield Redevelopment Authority is charged with the review of 
Brownfield Plans for Brownfield projects in the City of Birmingham, and 


Whereas, FLS Properties #5 LLC, the owner and developer of 856 N. Old Woodward 
Avenue, Birmingham, Michigan, intends to develop a mixed-use residential/retail 
building with underground parking at 856 N. Old Woodward Avenue, and 


Whereas, PM Environmental has prepared a Brownfield Plan for the site, dated July 26, 
2016, as revised September 16, 2016, that estimates that eligible activities on this 
property will cost approximately $2,981,610, and 


Whereas, the Brownfield Redevelopment Authority has reviewed the Brownfield Plan. 


NOW THEREFORE BE IT RESOLVED THAT: 


The Brownfield Redevelopment Authority approves the Brownfield Plan for 856 N. Old 
Woodward Avenue, subject to the following: 


1. If relevant State of Michigan agencies do not approve the school tax component 
of the Brownfield Plan, estimated to be $1,500,000 plus simple interest at 3%, the 
Brownfield Authority will not reimburse the developer for such amounts. 


 
2. The Brownfield Authority will not reimburse amounts attributable to 
contamination caused by liable parties estimated to be $325,000. 


 
3. The maximum reimbursement will be $2,656,610. 


 
4. Reimbursement will occur for a maximum of 10 years. 


 
The Brownfield Authority requests the City Clerk to forward the Brownfield Plan and 
associated Reimbursement Agreement to the Birmingham City Commission for its review 
and approval pursuant to Act 381. 


 


Ayes: _________________________________________________ 


Nayes: ________________________________________________ 


Abstain: _______________________________________________ 
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BROWNFIELD REIMBURSEMENT AGREEMENT 


 THIS AGREEMENT (the “Agreement”) dated ________________,  is entered into 


between the CITY OF BIRMINGHAM (“City”) and the CITY OF BIRMINGHAM 


BROWNFIELD REDEVELOPMENT AUTHORITY (the “Authority”), an authority established 


pursuant to Act 381 of Public Acts of 1996, as amended (“Act 381”), whose addresses are 151 


Martin Street, Birmingham, Michigan 48009; and FLS PROPERTIES #5 LLC (the 


“Developer”), a Michigan limited liability company, whose address is 2950 Walnut Lake Road, 


West Bloomfield, Michigan 48323. 


Recitals 


A. In accordance with Act 381, the Authority has adopted a Brownfield Plan for 856 


N. Old Woodward Avenue, Birmingham, Michigan, that the City Commission of the City has 


approved (the “Brownfield Plan”).  


B. The Developer owns property in the City located at 856 N. Old Woodward 


Avenue, Birmingham, Michigan (the “Property”), which is described on the attached Exhibit A. 


The Property is included in the Brownfield Plan as an eligible Property because it is a Facility 


due to the presence of hazardous substances on the Property as described in the Brownfield 


Plan.  


C. The Developer plans to redevelop the Property by constructing a mixed-use 


residential/retail building with underground parking (the “Improvements”). The Improvements 


are intended to create temporary construction jobs and new full time jobs, increase the tax 


base of the City, and otherwise enhance the economic vitality and quality of life of the City.  


D. Act 381, as amended, authorizes the Authority to reimburse a developer for the 


costs of Eligible Activities on Eligible Property using Tax Increment Revenues generated by the 


redevelopment of the property.  
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E. To make the Improvements on the Property, the Developer may incur costs to 


conduct Eligible Activities—including Baseline Environmental Assessment Activities, Due Care 


Activities, Additional Response Activities, and the reasonable costs to prepare the Brownfield 


Plan—each of which will require the services of contractors, engineers, environmental 


consultants, and other professionals (the “Eligible Costs”).  The Developer estimates the total 


Eligible Costs, including contingencies, to be approximately $2,981,610. 


F. The Brownfield Plan authorizes the use of Tax Increment Revenues that are 


generated by Local and School Taxes imposed on the Property to reimburse the Developer for 


Eligible Costs.  


G. The parties are entering into this Agreement to establish the procedure for 


reimbursing the Eligible Costs and using Tax Increment Revenues in accordance with Act 381, 


as amended, and the Brownfield Plan.  


Accordingly, the parties agree with each other as follows:  


1. The Brownfield Plan.  The Brownfield Plan is attached as Exhibit B and 


incorporated in this Agreement. To the extent provisions of the Brownfield Plan conflict with this 


Agreement, this Agreement controls. To the extent provisions of the Brownfield Plan or this 


Agreement conflict with Act 381, as amended, Act 381 controls. 


2. Term of Agreement.  In accordance with the Brownfield Plan, the Authority will 


capture the Tax Increment Revenues generated by the Improvements on the Property to 


reimburse the Eligible Costs until the earlier of the date that all the Eligible Costs are fully 


reimbursed under this Agreement or 10 years after the date the Authority begins to capture Tax 


Increment Revenues under the Brownfield Plan.  


3. Eligible Activities.  The Authority will reimburse the Developer for Eligible Costs 


identified in the Brownfield Plan that were incurred before the Birmingham City Commission 
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approves the Brownfield Plan if permitted under Act 381, as amended. The Developer must 


diligently pursue completion of the Eligible Activities set forth in the Brownfield Plan.  


4. Reimbursement Source.  During the term of this Agreement, the Authority will 


capture the Tax Increment Revenues generated by the Improvements from Local and School 


Taxes imposed on the Property and any personal property located on the Property and use 


those Tax Increment Revenues to reimburse the Eligible Costs (including interest) in accordance 


with the Brownfield Plan and this Agreement.  


5. Limitations on Reimbursement.  The Authority will reimburse Eligible Costs up to 


but not exceeding the line item costs described in the Brownfield Plan, plus a maximum of 15% 


contingency for each line item.  If relevant State of Michigan agencies do not approve the 


School Taxes Component of the Brownfield Plan, estimated to be $1,500,000, plus simple 


interest at 3%, the Brownfield Authority will not reimburse the developer for such amounts 


from the local Taxes component.  The Brownfield Authority will not reimburse amounts 


attributable to costs of closure to residential standards estimated to be $325,000. Reimbursable 


Eligible Costs will not exceed $2,656,610. 


6. Reimbursement Process.  (a)  On a quarterly basis, the Developer may submit to 


the Authority a request for cost reimbursement for the Eligible Costs the Developer incurred 


during the prior period. This request will be in the form attached as Exhibit C (“Petition”). The 


Petition will identify whether the Eligible Activities are: (1) Baseline Environmental Assessment 


Activities; (2) Due Care Activities; (3) Additional Response Activities; (4) the reasonable costs to 


prepare the Brownfield Plan; or (5) interest. The Petition must describe each activity claimed as 


an Eligible Activity and the associated costs of that activity. Documentation of the costs incurred 


must be included with the Petition, including proof of payment and detailed invoices for the 
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costs incurred sufficient to determine whether the costs incurred were for Eligible Activities. The 


Petition must be signed by an authorized representative of Developer.  


(b) The Authority will review a Petition within 60 days after receiving the Petition. 


The Developer will cooperate with the Authority by providing information and documentation to 


supplement the Petition as requested by, and as deemed reasonable and necessary by, the 


Authority. Within such 60 days, the Authority will identify in writing to Developer (i) all costs 


approved for reimbursement, and (ii) any costs deemed ineligible for reimbursement and the 


basis for the determination. The Developer then has 45 days to provide supplemental 


information or documents to support of any costs deemed ineligible by the Authority. Within 30 


days after the Developer provides the supplemental information or documents, the Authority 


will decide on the eligibility of the disputed cost and inform the Developer in writing of its 


decision. The Developer may appeal the Authority’s decision pursuant to law. 


(c) Twice a year, after the summer and winter taxes are collected on the Property, 


the Authority will capture the Tax Increment Revenues in accordance with the Brownfield Plan 


and will use those Tax Increment Revenues to reimburse the Developer for approved Eligible 


Costs (including accrued interest). The Authority is not obligated to reimburse the Developer for 


any approved Eligible Costs during any period of time that the Developer is delinquent in the 


payment of real or personal property taxes imposed on the Property or delinquent in the 


payment to the City for administrative, legal, or other costs invoiced to the Developer.   


(d) If there are insufficient funds available from Tax Increment Revenues captured 


under subparagraph (c) at any time to pay all the Developer’s unreimbursed Eligible Costs and 


accrued interest, the Authority is not required to reimburse the Developer from any other 


source. The Authority will, however, make additional payments toward the Developer’s 
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remaining unreimbursed Eligible Costs and accrued interest in accordance with this Agreement 


as Tax Increment Revenues become available under subparagraph (c). 


(e) Subject to Section 5(d), payment of Eligible Costs to the Developer is not 


conditioned on the completion of any of the Improvements at any time or in any sequence so 


long as Developer is in compliance with its obligations and duties under this Agreement. 


(f) The Authority will reimburse the Developer for Eligible Costs as follows: 


Check shall be payable to:  FLS Properties #5 LLC 


Delivered to the following address:  2950 Walnut Lake Road 
      West Bloomfield, MI  48323 
      Attn: Frank Simon 


By certified mail. 
 


(g) Developer may assign its payments to any person by providing 45 days’ prior 


notice to the Authority of such assignment.  Any such assignment does not discharge or release 


Developer from any of its obligations and duties under this Agreement. 


7. Information.  The Developer will provide to the Authority any information the 


Authority considers necessary to fulfill any reporting obligation to the State of Michigan under 


Act 381, as amended. 


8. Legislative Authorization.  This Agreement is governed by and subject to the 


restrictions set forth in Act 381, as amended. If legislation is enacted in the future that alters or 


affects the terms of this Agreement, including, but not limited to, the amount of Tax Increment 


Revenues subject to capture or the definition of Eligible Property or Eligible Activity, then the 


Developer’s rights and the Authority’s obligations under this Agreement may be modified 


accordingly by agreement of the parties.  


9. Freedom of Information Act.  All Petitions and documentation submitted by 


Developer are open to the public under the Freedom of Information Act, 1976 PA 442, as 


amended, MCL 15.231 et seq.  The Developer will not bring any claim of trade secrets or other 
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privilege or exception to the Freedom of Information Act related to such Petitions and 


documentation.  


10. Plan Modification.  The Brownfield Plan may be modified to the extent allowed 


under Act 381, as amended, by mutual agreement of the parties.  


11. Notices.  All notices shall be given by registered or certified mail addressed to the 


parties at their respective addresses as shown above. Either party may change the address by 


written notice sent by registered or certified mail to the other party.  


12. Assignment.  The interest of any party under this Agreement shall not be 


assignable without the other party’s written consent, which shall not be unreasonably withheld, 


except that the Developer may assign this Agreement for purposes of securing financing for the 


Improvements without the prior consent of the Authority.  


13. Entire Agreement; Amendment.  This Agreement constitutes the entire 


agreement between the parties. No other agreements, written, oral, express or implied, have 


been made or entered into by the parties concerning the subject matter of this Agreement. This 


Agreement may be modified or amended only by subsequent written agreement executed by all 


of the parties. This Agreement has been the subject of negotiations between the parties and 


may not be construed against any party as drafter. 


14. Non-waiver.  No delay or failure by either party to exercise any right under this 


Agreement, and no partial or single exercise of that right, will constitute a waiver of that or any 


other right, unless otherwise expressly provided in this Agreement.  


15. Headings.  Headings in this Agreement are for convenience only and may not be 


used to interpret or construe its provisions. 


16. Governing Law. This Agreement is to be construed in accordance with and 


governed by the laws of the State of Michigan. 
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17. Counterparts.   This Agreement may be executed in two or more 


counterparts, each of which shall be deemed an original but all of which together constitute one 


and the same instrument.  


18. Binding Effect.  The provisions of this Agreement are binding upon and inure to 


the benefit of each of the parties and their respective heirs, legal representatives, successors, 


and assigns.  


19. Definitions.  Unless otherwise defined in this Agreement, the following terms 


have the definitions given to them by Act 381, as amended: 


(a)  “Additional Response Activities” is defined by Section 2(a) of Act 381; 


(b) “Baseline Environmental Assessment” is defined by Section 2(c) of Act 381; 


(c) “Baseline Environmental Assessment Activities” is defined by Section 2(d) of Act 


381; 


(d)  “Brownfield Plan” is defined by Section 2(g) of Act 381;  


(e)  “Due Care Activities” is defined by Section 2(l) of Act 381; 


(f)  “Eligible Activities” is defined by Section 2(n) of Act 381;  


(g)  “Eligible Property” is defined by Section 2(o) of Act 381; 


(h)  “Facility” is defined by Section 2(q) of Act 381;  


(i)  “Local Taxes” is defined by Section 2(y) of Act 381; 


(j)  “Tax Increment Revenues” is defined by Section 2(ii) of Act 381; 


Subject to Section 1, if these definitions are amended during the term of this Agreement, the 


defined terms shall be construed to the fullest extent possible to conform to the provisions of 


this Agreement. 


  











 
 


Exhibit A 


 


Property Description  


 


Located in the City of Birmingham, County of Oakland, State of Michigan, and described as: 
 
T2N, R10E, SEC 25 ASSESSOR'S PLAT NO 29 LOTS 3 & 4, ALSO PART OF NW 1/4 BEG AT 
PT DIST S 88-16-00 E 10.15 FT FROM NW COR OF SD LOT 3, TH S 88-16-00 E 124.70 FT, 
TH N 49-21-00 W 46.41 FT, TH S 73-32-00 W 93.28 FT TO BEG 
 


 


Tax ID #08-19-25-328-001 


 


 


 


 


 


 


 


 


 


 


 


  







 
 


Exhibit B 


 


Brownfield Plan 
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PROJECT SUMMARY 
 
 
 
Project Name: 
 


Proposed Mixed-use Development 
 


Project Location: 
 


The property is located at 856 North Old Woodward Avenue 
in Birmingham, Oakland County, Michigan.  
 


Type of Eligible  
Property: 
 


Facility 


Eligible Activities: 
 


Baseline Environmental Assessments, Due Care Activities, 
and Preparation of a Brownfield Plan. 


Reimbursable Costs: 
 


Up to $2,656,610  
 


Years to Complete  
Reimbursement: 
 


Approximately 14 years is anticipated, however, the 
Birmingham Brownfield Redevelopment Authority (BBRA) has 
requested the payback period be limited to 10 years.  
 


Estimated Capital  
Investment: 
 


Approximately $14-16 million 


Project Overview:  This project includes response activities for the remediation and 
redevelopment of a brownfield site, which currently consists of a 
vacant, underutilized eyesore for the city.  The existing site 
conditions and contamination have deterred several past 
attempts to bring the vacant site into successful reuse.  
 
The proposed redevelopment entails the new construction of a 
mixed-use residential/retail building with underground parking. 
The proposed redevelopment involves significant investment. 
Remediation and redevelopment is anticipated to commence in 
late 2016/early 2017 and create 20 to 30 permanent jobs. 
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I. INTRODUCTION AND PURPOSE 
 
In order to promote the revitalization of environmentally distressed areas within the boundaries 
of Birmingham (“the City”), the City has established the Birmingham Brownfield Redevelopment 
Authority (BBRA) the “Authority” pursuant to the Brownfield Redevelopment Financing Act, 
Michigan Public Act (PA) 381 of 1996, as amended.  
 
The primary purpose of this Brownfield Plan (“Plan”) is to promote the redevelopment of and 
private investment in certain “Brownfield” properties within the City.  Inclusion of property within 
this Plan will facilitate financing of environmental response and other eligible activities at eligible 
properties, and will also provide tax incentives to eligible tax payers willing to invest in 
revitalization of eligible sites, commonly referred to as Brownfields. By facilitating redevelopment 
of Brownfield properties, this Plan is intended to promote economic growth for the benefit of the 
residents of the City. 
 
The Property is currently zoned 0-2 Office Commercial and within the Downtown Overlay 
Boundary, is currently vacant property that is an underutilized eyesore, and is located at the 
intersection of North Old Woodward Avenue and Oak Avenue.  The surrounding area is 
characterized by commercial and residential properties.  
 
This Plan is intended to apply to the eligible property identified in this Plan and, to identify and 
authorize the eligible activities to be funded.  Any change in the proposed use of the eligible 
property shall not necessitate an amendment to this Plan, affect the application of this Plan to 
the eligible property, or impair the rights available to the Authority under this Plan. 
 
This Plan is intended to be a living document which may be modified or amended as necessary 
to achieve the purposes of PA 381.  The applicable sections of PA 381 are noted throughout the 
Plan for reference purposes. 
 
This Brownfield Plan contains information required by Section 13(1) of PA 381. 
 
II. GENERAL DEFINITIONS AS USED IN THIS PLAN 
 
Terms used in this Brownfield Plan are defined as provided in the following statutes, as 
appropriate: 
 
The Brownfield Redevelopment Financing Act, 1996 Mich. Pub. Acts. 502 which amended Pub. 
Act 381, M.C.L. § 125.2651 et seq., as amended. 
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III. BROWNFIELD PROJECT  
 
DECRIPTION OF THE ELIGIBLE PROPERTY AND THE PROJECT 
 
The Eligible Property consists of one legal parcel totaling 0.57 acres with a street address of 856 
North Old Woodward Avenue in Birmingham, Oakland County, Michigan and the tax ID number 
of 08-19-25-328-001 (the “Property”). 
 
This parcel and all tangible personal property located thereon will comprise the eligible property 
and is referred to herein as the “Property.” The legal description is included in Appendix A. 
 
FLS Properties #5 LLC or any affiliate, as approved by the Authority, are collectively the project 
developer (“Developer”). 
 
The property is currently vacant land, located between North Old Woodward Avenue and the 
Rouge River, south of Oak Avenue. The Property was used as a gas station from 1937 to 1940, 
a gift shop from 1940 to 1949, and a restaurant from 1949 to 1988, when the former building was 
demolished.  Since that time, the property has been used as a debris and dumping site and is 
currently a vacant underutilized eyesore.  Numerous impediments have deterred developer 
investment in to subject property due to known contamination and challenging geotechnical 
conditions. 
 
The proposed redevelopment includes site improvements and new construction of a four story 
mixed-use commercial and residential property. The new building includes the creation of 
approximately 27 residential units with an anticipated 3,500 square feet of retail space on the 
first floor and underground parking. Each residential unit will range in size from 900 to 1,900 
square feet. This project will result in the elimination of an eyesore in the City that has been 
vacant for decades.  Redevelopment of this vacant underutilized property, will provide additional 
residential and commercial space in a key corridor, Old Woodward Avenue, as well as remediate 
and eliminate the existing conditions.  The proposed underground parking creates a significant 
added cost to the developer while benefiting the surrounding area by increasing density.  
 
Redevelopment activities are proposed for the end of 2016/early 2017.  The developer will invest 
an estimated $12-14 Million dollars in the redevelopment and create approximately 20-25 
construction jobs, and 20-30 permanent jobs. 
 
Appendix C includes site maps of the parcel and an eligible property boundary map. Preliminary 
site plans are included in Appendix D. 
 
BASIS OF ELIGIBILITY 
 
The Property is considered “Eligible Property” as defined by Act 381, Section 2 because: (a) the 
Property was previously utilized as a commercial property; and (b) the parcel comprising the 
Property has been determined to be a “facility.” 
 
A Baseline Environmental Assessment (BEA) was completed in September 2015 and documents 
the following information. A copy of the BEA text, figures, and tables are also provided in 
Appendix B. 
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Subsurface investigations were completed on the subject property between 1996 and 2002, and 
in 2006 and 2015.  Concentrations of benzene, tetrachloroethene, xylenes, arsenic, chromium, 
selenium, and mercury were detected in soil samples collected from the subject property above 
the Part 201 Residential and Nonresidential Drinking Water Protection (DWP), Groundwater 
Surface Water Interface Protection (GSIP), and/or the Residential Direct Contact (DC) cleanup 
criteria.  Concentrations of benzene, methyl-tert-butyl ether (MTBE), vinyl chloride, lead, and 
silver were detected in groundwater samples collected from the subject property above the Part 
201 Residential and Nonresidential Drinking Water (DW) and/or Groundwater Surface Water 
Interface (GSI) cleanup criteria.  Concentrations of m-dichlorobenzene and tetrachloroethylene 
were detected in soil gas samples collected from the subject property above the Part 201 
Residential Vapor Intrusion Screening Levels (VISLs).  The concentrations detected are 
consistent with contaminants from gasoline dispensing stations, dry cleaning operations, and fill 
material.   
 
A location where a hazardous substance is present in excess of the concentrations, which satisfy 
the requirements of subsection 20120a(1)(a) or (17), is a facility pursuant to Part 201.  Section 
20120a(1)(a) requirements are the Cleanup Criteria for unrestricted residential usage.  Based 
upon the documented exceedances of the Part 201 cleanup criteria and MDEQ VISLs, the 
subject property is a facility under Part 201 of P.A. 451, as amended, and the rules promulgated 
thereunder. 
 
A. Description of Costs to Be Paid for With Tax Increment Revenues and Summary of 


Eligible Activities 
 
Tax Increment Financing revenues will be used to reimburse the costs of “eligible activities” (as 
defined by Section 2 of PA 381) as permitted under the Brownfield Redevelopment Financing 
Act that include: Due Care Activities, Additional Response Activities, and preparation of a 
Brownfield Plan and inclusion of interest as described in this Plan. An itemization of these activity 
expenses is included in Table 1 of Appendix E.  
 
The project redevelopment activities are slated to commence late 2016/early 2017, with a 
completion goal of 2018. 
 
The following eligible activities and budgeted costs are intended as part of the development of 
the property and are to be financed solely by the developer.  The Authority is not responsible for 
any cost of eligible activities and will incur no debt. 
 
1. Baseline Environmental Assessments; including a Phase I Environmental Site Assessment 


(ESA), Phase II ESA, BEA, and Documentation of Due Care Compliance (DDCC) at a cost 
of $16,155. 


 
2. Due Care Activities; including cost difference for the transportation and disposal of 


approximately 13,390 tons of soil to a Type II Landfill (in comparison to the disposal of clean 
soil), the additional delineation of tetrachloroethylene contamination in soil and groundwater 
and the excavation, transport, and disposal of approximately 6,705 tons (of the total 20,095 
tons) of soil as listed hazardous waste, excavation equipment decon, the associated 
oversight, sampling, and reporting, the management and disposal of up to 30,000 gallons of 
contaminated groundwater, and costs associated with brownfield and post-due care project 
management, for an estimated cost of $2,130,515. 
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a. Excavation of up to 6,705 tons of hazardous material totaling $270,547 
i. Excavation at a cost differential of $40.35/ton when compared to a 


similar excavation occurring at a greenfield site. 
 


b. Transport of 20,095 tons of contaminated soil totaling $412,553 
i. Transport of up to 13,390 tons of soil to a Type II Landfill at $7/ton 


totaling $93,730. 
ii. Transport of up to 6,705 tons of hazardous material at $47.55/ton 


totaling $318,823. 
 


c. Disposal of 20,095 tons of contaminated soil totaling $1,159,735: 
i. Disposal of up to 13,390 tons of soil to a Type II Landfill at $11.50/ton 


totaling $153,985. 
ii. Disposal of up to 6,705 tons of hazardous material at $150/ton totaling 


$1,005,750. 
 


d. Excavation equipment decon and decon waste water handling totaling $7,500. 
 


e. Additional delineation sampling of tetrachloroethylene soil concentrations 
identified along the northern and eastern subject property boundaries and 
totaling $21,945: 


i. Mobilization, onsite labor for oversight, screening, and sample 
collection at an estimated $2,550 


ii. Consultant equipment and supplies at an estimated $600 
iii. Data evaluation and project management for reporting at an estimated 


$3,500 
iv. Drilling and operations at an estimated $5,275 
v. Lab analysis of 36 samples for VOCs at an estimated $2,520 
vi. Project management associated with hazardous material at an 


estimated $7,500 
 


f. Associated excavation oversight, excavation verification sampling, and 
reporting accounts for the following and totaling $28,475: 


i. Mobilization, oversight, and sample collection at an estimated 
$12,375. 


ii. Consultant Equipment and Supplies at an estimated $1,200. 
iii. Data Evaluation, project management, and report preparation at an 


estimated $4,500. 
iv. Sampling for VOCs, PNAs, PCBs, Michigan 10 metals at an estimated 


$9,800 (28 samples at $350/sample) 
v. Up to one sample for TCLP at an estimated $600. 


 
g. Management and disposal of up to 30,000 gallons of contaminated 


groundwater and totaling $49,260 
i. On-site storage management at an estimated $7,500. 
ii. Disposal at an estimated $1.40 per gallon, totaling $41,760. 
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h. The installation of chemcially resistant gaskets for sub-grade utilities to 
minimize degradation and installation of a chemically resistant vapor barrier 
with passive venting to cover the entire lower floor level to include the sub-
grade vertical wall along the adjoining dry cleaner property to prevent vertical 
migration along preferential vertical pathways (i.e. stairwells, elevators, 
utilities, etc.) following the proposed soil removal and installation of gaskets 
resistant to chemical breakdown by the identified contamination, for an 
estimated cost of $172,500.  


i. Installation of chemically resistant gaskets for sub-grade utilities at 
an estimated $10,000 


ii. Design, bid specification, and coordination at an estimated $5,000 
iii. Vapor barrier installation and initial testing at an estimated $125,000 
iv. Vapor installation oversight at an estimated $10,000 
v. Post installation testing at an estimated $7,500 
vi. Project management and reporting at an estimated $15,000 


 
i. Costs associated with project management and brownfield financial 


management, for an estimated cost of $3,000. 
 


j. Post-construction due care plan for an estimated cost of $5,000. 
 
Under Section 7a of Part 201, the current owner has “due care” obligations to prevent 
unacceptable human exposures, prevent exacerbation, and take reasonable precautions against 
the reasonably foreseeable acts or omissions of a third party relative to existing contamination 
and the activities at the subject property.  Contaminated soil and groundwater cannot be 
relocated or moved from one portion of the subject property to another without proper 
characterization, appropriate notices and/or the use of engineering controls (i.e., liners, surface 
cover, etc.), in accordance with Section 20c of Part 201, or offsite disposal at a licensed disposal 
facility in accordance with Parts 111 and/or 115, as applicable.  
 
PM completed a Phase II ESA, which documented that the existing soils are contaminated 
(identified above Part 201 Residential and Nonresidential Drinking Water Protection (DWP), 
Groundwater Surface Water Interface Protection (GSIP), and/or the Residential Direct Contact 
(DC) cleanup criteria).   
 
Excavation of hazardous material 
 
Typical excavation would not be considered an eligible brownfield activity since the activity is 
required regardless of the environmental impact at the property.   However, a portion of 
contaminated soils (approximately 6,705 of the identified 20,095 tons) proposed for excavation 
and located along the northern property boundary are anticipated to require special 
considerations as a listed hazardous waste.  This includes additional costs associated with 
personal protective equipment (PPE), labor, handling, and equipment (including roll off box rental 
and liners).  Only the cost difference associated is included in the Brownfield Plan.  
 
Transport and disposal of contaminated soils 
 
Based on existing soil conditions, topography, and the preliminary grading plan, approximately 
20,095 tons of soils require transportation and disposal.  Should this development have occurred, 
the same amount of clean soil removal would have been required.  Therefore, this Brownfield 
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Plan accounts only for the added expense of proper transport and disposal of contaminated soils 
at a Type II Landfill.  In comparison, should the soils anticipated for removal have been clean (as 
assumed if found on a greenfield site), the cost to the developer would be zero sum (i.e. the 
coordination of disposal costs negated by the successful reuse at another site).  A portion of 
contaminated soils (approximately 6,705 of the identified 20,095 tons), located along the northern 
property boundary are anticipated to require disposal as a listed hazardous waste.   
 
Excavation Equipment Decon and Decon Wastewater Handling 
 
It will be required that all excavation equipment is decontaminated because site soils are 
contaminated.  Costs included within this estimate account for mud mat and truck waste removal 
from excavation equipment which is necessary to prevent migration of contamination off-site.  
 
Additional delineation and sampling of Tetrachloroethylene soils 
 
Additional delineation activities are to be completed to fully define the extent of the hazardous 
waste concentrations to allow compliant handling and disposal and to avoid over excavation of 
soils at the increased hazardous waste disposal rate. 
 
Associated excavation oversight, verification sampling, and reporting 
 
Assessment, oversight, sampling, and reporting is also included to document and verify site 
conditions following soil removal activities and provide guidance for the removal of soil identified 
as listed hazardous waste. 
 
Transport and disposal of contaminated groundwater 
 
Development activities require the excavation of/handling of groundwater present within 
excavated areas of the subject property; therefore, the developer is required to properly to handle 
and dispose of contaminated media encountered/generated in association with the proposed 
redevelopment.  This is necessary to ensure successful completion of project. 
 
The incremental difference between clean versus dirty pumping and digging cannot be 
substantiated.  Therefore, the requested expenses are only associated with additional costs 
required for the on-site storage management and disposal of contaminated groundwater. 
 
Installation of a vapor barrier and gaskets resistant to chemical breakdown 
 
This brownfield plan includes the installation of a chemically resistant vapor barrier with passive 
venting prior to occupancy.  The installation of a vapor barrier will occur to control migration via 
potential preferential vertical migration pathways including stairwells and elevator pits covering 
an estimated 20,000 square feet of floor space and 1,500 square feet of the northwestern wall 
following the proposed soil removal.  This also includes the installation of gaskets resistant to 
chemical breakdown by the identified contamination. PCE contaminated soils are being 
removed; however, PCE concentrations will not be completely remediated by the removal 
activities.  
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Brownfield project and financial management 
 
Costs associated with brownfield project and financial management of this project are included.  
Activities consist of coordination of proper and compliant financial tracking and reporting, as 
required in relation to due care, additional response, and brownfield related activities being 
submitted for reimbursement. 
 
Post-construction due care plan 
 
Preparation of a post-construction due care plan is also included, which will document and verify 
site conditions and owner obligations following redevelopment activities.  
 
3. Preparation of Brownfield Plan and 381 Work Plan and associated activities (e.g. meetings 


with BBRA, etc.) at a cost of approximately $9,000. 
 


Should the use of school taxes not be approved, reimbursement of the eligible expense shall be 
made utilizing tax increment revenues from local tax capture, if, and as available during the 
duration of this Brownfield Plan. 
 
All activities are intended to be “Eligible Activities” under the Brownfield Redevelopment 
Financing Act. The total estimated cost of Eligible Activities subject to reimbursement from tax 
increment revenues is approximately $2,153,670.  This plan as includes a 15% contingency of 
$319,577 and interest ($508,364).  
 
Per the request made at the September 27, 2016, BBRA meeting, the total requested amount 
has been reduced by $325,000.  Therefore, the total no-to-exceed amount under this request is 
$2,656,610. 
 
B. Estimate of Captured Taxable Value and Tax Increment Revenues 
 
Incremental taxes on real property included in the redevelopment project will be captured under 
this Brownfield Plan to reimburse eligible activity expenses.   Tax increment revenue capture is 
estimated to begin in 2018.  The taxable value of the real property for base year 2016 is 
$322,450; no personal property is associated with the site. The estimated taxable value of the 
completed development is $5,000,000.  This assumes a one-year phase-in for completion of the 
redevelopment, which has been incorporated into the tax increment financing assumptions for 
this plan. An annual increase in taxable value of 1% has been used for calculation of future tax 
increments in this plan.  
 
C. Estimated Impact of Tax Increment Financing on Revenues of Taxing     


Jurisdictions 
 
The following estimates assume the limit of a 10-year reimbursement period.  
 
Taxes will continue to be generated to taxing jurisdictions on local captured millages at the base 
taxable value of $322,450 throughout the duration of this plan totaling approximately $77,390 or 
$7,739 annually. 
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Non-capturable millages; including debt millages, the zoo authority and art institute, will see an 
immediate increase in tax revenue following redevelopment and will provide anticipated new tax 
revenue of $254,342 throughout the duration of this plan.  
 
For a complete breakdown of the captured millages and developer reimbursement please see 
“Table 2” in Appendix E.  
 
D. Method of Financing and Description of Advances by the Municipality 
 
Redevelopment activities at the property will be funded by FLS Properties #5 LLC. Costs for 
eligible activities funded by FLS Properties #5 LLC will be repaid with incremental taxes 
generated by future development of the property and administered through the BBRA. No 
advances will be made by the BBRA for this project. All reimbursements authorized under this 
Brownfield Plan shall be governed by the Reimbursement Agreement. 
 
E. Maximum Amount of Note or Bonded Indebtedness 
 
No note or bonded indebtedness will be incurred by any local unit of government for this project. 
 
F. Duration of Brownfield Plan 
 
In no event shall the duration of the Plan exceed 35 years following the date of the resolution 
approving the Plan, nor shall the duration of the tax capture exceed the lesser of the period 
authorized under subsection (4) and (5) of Section 13 of Act 381 or 30 years. Further, in no event 
shall the beginning date of the capture of tax increment revenues be later than five years after 
the date of the resolution approving the Plan.  
 
Under approval granted by the BBRA, a reimbursement period limitation of 10 years has been 
imposed.  
 
G.  Effective Date of Inclusion in Brownfield Plan 
 
The Property will become part of this Plan on the date this Plan is approved by the City of 
Birmingham City Commission. 
 
H. Displacement/Relocation of Individuals on Eligible Property 
 
There will be no displacement or relocation of persons or businesses under this Plan. 
 
I.  Local Site Remediation Revolving Fund (“LSRRF”) 
 
The BBRA has not established a Local Site Remediation Revolving Fund (LSRRF), therefore, 
use of a Local Site Remediation Revolving Fund is not part of the scope of this project.  
 
J. Other Material that the Authority or Governing Body Considers Pertinent 
 
The Developer and its affiliates shall comply with all applicable laws, ordinances, executive 
orders, or other regulations imposed by the City or any other properly constituted governmental 
authority with respect to the Property and shall use the Property in accordance with this Plan. 
 







Appendix A 







LEGAL DESCRIPTION 


 
T2N, R10E, SEC 25 ASSESSOR'S PLAT NO 29 LOTS 3 & 4, ALSO PART OF NW 1/4 BEG AT 
PT DIST S 88-16-00 E 10.15 FT FROM NW COR OF SD LOT 3, TH S 88-16-00 E 124.70 FT, TH 
N 49-21-00 W 46.41 FT, TH S 73-32-00 W 93.28 FT TO BEG 
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September 4, 2015 
 
District Supervisor 
Michigan Department of Environmental Quality 
Southeastern Michigan District Office 
27700 Donald Court 
Warren, Michigan  48092 
 
RE: Baseline Environmental Assessment for the Vacant Land located at 
 856 North Old Woodward Avenue, Birmingham, Michigan 
 Parcel ID: 08-19-25-328-001 


PM Environmental, Inc. Project No. 01-5889-0-001 
 
Dear District Supervisor: 
 
Enclosed is a copy of the Baseline Environmental Assessment prepared for the above referenced 
subject property in accordance with Section 20126(1)(c) of Part 201, Environmental Remediation, 
of the Natural Resources and Environmental Protection Act (NREPA), P.A. 451 of 1994 (Part 
201), as amended. 
 
If you have any questions regarding the information in this report, please contact us at 
248-336-9988. 
 
Sincerely, 
PM ENVIRONMENTAL, INC. 


   
Nicole Kane   Jennifer Ritchie, CPG  
Staff Scientist   Regional Site Investigation Manager 
 
 
Enclosure 
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September 4, 2015 
 
Mr. Frank R. Simon 
FLS Properties #5, LLC 
P.O. Box 689 
Bloomfield Hills, Michigan 48303 
 
RE: Baseline Environmental Assessment for the Vacant Land located at 
 856 North Old Woodward Avenue, Birmingham, Michigan 
 Parcel ID: 08-19-25-328-001 


PM Environmental, Inc. Project No. 01-5889-0-001 
 
Mr. Simon: 
 
Enclosed is a copy of the above-referenced document prepared in accordance with Section 
20126(1)(c) of Part 201, Environmental Remediation, of the Natural Resources and 
Environmental Protection Act (NREPA), P.A. 451 of 1994 (Part 201), as amended.   
 
THIS BASELINE ENVIRONMENTAL ASSESSMENT WAS PERFORMED FOR THE 
EXCLUSIVE USE OF FLS PROPERTIES #5, LLC, WHO MAY RELY ON THE REPORT’S 
CONTENTS. 
 
If you have any questions regarding the information in this report, please contact our office at 248-
336-9988. 
 
Sincerely, 
PM ENVIRONMENTAL, INC. 


   
Nicole Kane   Jennifer Ritchie, CPG  
Staff Scientist   Regional Site Investigation Manager 
 
Enclosure 
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1.0 INTRODUCTION AND DISCUSSION 


PM Environmental, Inc. (PM) completed a Baseline Environmental Assessment (BEA) for the 
vacant land (Parcel ID: 08-19-25-328-001) located at 856 North Old Woodward Avenue, 
Birmingham, Oakland County, Michigan 48009 (hereafter referred to as the subject property).  
The subject property consists of one 0.57 acre parcel and is located east of North Old Woodward, 
west of the Rouge River and Woodward Avenue, and south of Oak Avenue (Figure 1).  The 
subject property consists of vacant land with asphalt paved parking in the northeastern portion, 
remnants of a building foundation in the northern portion, and grass in the remaining portions 
(Figure 2). The property has a down-gradient slope from North Old Woodward Avenue east to 
where it adjoins the Rouge River, which is an elevation difference of approximately 15 feet. 
 
Standard and other historical sources documented that the subject property was developed in at 
least 1937 with a gasoline dispensing station and one other structure, likely a residential dwelling, 
in the northern and eastern portions of the subject property.  In 1940, the gasoline dispensing 
station was converted to a gift shop.  By 1946, a residential dwelling was reportedly converted 
into a tea room and restaurant in the western portion of the subject property. The gift shop appears 
to have been demolished by 1949.  The tea room and restaurant operated until 1988, when the 
commercial building was demolished. 


1.1 Owner/Operator Information 


FLS Properties #5, LLC, P.O. Box 689, Bloomfield Hills, Michigan 48303 purchased the property 
July 28, 2015. 


1.2 Intended Use of the Subject Property 


FLS Properties #5, LLC intends to redevelop the property for mixed commercial and residential 
use with no significant chemical use and storage greater than household quantities.  The 
proposed building will consist of open underground parking, first floor parking with limited 
commercial space, and second, third, and fourth floor residential apartments.  The intended use 
is consistent with a residential and nonresidential property use in accordance with Part 201.   
 
Municipal water and sewer, as well as natural gas, and electrical utilities are available to the 
subject property.  No water supply wells exist or will be installed in association with the subject 
property. 


1.3 Summary of All Appropriate Inquiry Phase I Environmental Assessment 


ASTI Environmental (ASTI) performed a Phase I Environmental Site Assessment (ESA) for the 
subject property dated April 10, 2015, in conformance with the scope and limitations of ASTM 
Practice E 1527-13 (i.e., the ‘ASTM Standard’).  A copy of the April 2015 Phase I ESA, including 
photographs of the subject property, is included in Appendix A. 
 
The following onsite recognized environmental conditions (RECs) were identified in ASTI’s April 
2015, Phase I ESA: 
 


 Review of historical records document that the subject property was occupied by a 
gasoline dispensing station from at least 1937 to 1940.  No records are available 
documenting the presence or removal of former underground storage tanks (USTs).  No 
documentation of site assessment activities were available for review documenting 
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assessment of the former fueling and UST areas.  Based on this information, the potential 
exists for orphan USTs to be present and/or for releases to have occurred from the UST 
systems and/or former fueling operations. 


 


 Review of historical records document a permit was issued for the use of a 220-gallon fuel 
oil tank in May 1947 in association with the former commercial building in the western 
portion of the subject property.  An investigation as to the presence of a buried fuel oil tank 
has not been conducted.  The potential exists that the former commercial building was 
heated with fuel oil stored within an aboveground storage tank (AST) or UST.  The 
potential exists for an orphan UST to be present on the subject property and/or for a 
release of fuel oil to have occurred. 


 


 The subject property is an Inventory site and a BEA site as a result of previous site 
assessment activities completed between 2002 and 2006 that document soil and 
groundwater contamination onsite above the current Michigan Department of 
Environmental Quality (MDEQ) Part 201 Residential and Nonresidential cleanup criteria.  
Based on these analytical results, the subject property meets the definition of a “facility,” 
in accordance with Part 201 of P.A. 451 of the Michigan Natural Resources Environmental 
Protection Act (NREPA), as amended.  


 


 Fill material was identified on the subject property ranging in depths between 5.0 feet 
below ground surface (bgs) to 24.0 feet bgs, containing construction-like rubble increasing 
in quantity toward the northern portion of the subject property.  Based on this information, 
the potential exists for landfilling to have also occurred on the subject property and for 
contamination to be present from buried materials and/or leachate generated as a result 
of the percolation of water through waste.  Additionally, landfill gas (i.e. methane) could 
be present due to decomposition of the waste. 


 
The following adjoining and/or nearby RECs were identified: 
 


 The northeast adjoining property, 35975 Woodward Avenue, was occupied by a gasoline 
dispensing station from at least 1960 to the early 2000s and is an open Leaking 
Underground Storage Tank (LUST) site.  Previous site assessment activities completed 
in 2005 and 2006 document soil and groundwater contamination remains onsite above 
the current MDEQ Part 213 RBSLs.  Additionally, at least four monitoring wells were 
installed on the subject property in association with the adjoining open LUST site.  The 
monitoring wells were sampled in 2004 and groundwater contamination above the current 
MDEQ Part 213 RBSLs was documented to have migrated onto the subject property from 
the northeast adjoining property. 


 


 The north adjoining property, 900 North Old Woodward Avenue, has been occupied by a 
dry cleaner since at least 1970.  Dry cleaning operations commonly involve the usage of 
general hazardous substances and/or petroleum products, which, if improperly managed 
and/or disposed of, can be a source of contamination.  The potential exists that a release 
has occurred on this property and migrated onto the subject property. 


 


 The west adjoining property, 887 North Old Woodward Avenue, was occupied by a 
gasoline service station from at least 1930 to the early 1950s.  No documentation of site 
assessment activities were available for review documenting assessment of the former 
fueling, UST, and automotive service areas.  Based on this information and the close 
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proximity of the west adjoining property to the subject property, the potential exists that 
contamination has migrated onto the property. 


 
1.3.1 Phase I ESA Exceptions or Deletions 


 
There were no exceptions or deletions from the Federal All Appropriate Inquiry Rule under 40 
CFR 312, or the ASTM Standard during the completion of the ASTI’s April 2015 Phase I ESA. No 
special terms or conditions applied to the preparation of the Phase I ESA. 
 


1.3.2 Phase I ESA Data Gaps 
 
ASTI did not identify any significant data gaps during the completion of the April 2015 Phase I 
ESA. 
 


1.4 Summary of Previous Site Investigations 
 
PM reviewed the following previous environmental reports for the subject property which are 
included within ASTI’s April 2015 Phase I ESA, which is included within Appendix A.  Tables and 
figures from the previous subsurface investigations are included within Appendix B. 
 


Name of Report Date of Report Company that Prepared Report 


Phase I ESA October 23, 2006 Soils and Materials Engineers, Inc. (SME) 


BEA November 6, 2006 SME 


 
Phase I ESA, October 2006, SME – SME completed a Phase I ESA dated October 23, 2006.  At 
the time of SME’s Phase I ESA, the subject property was vacant land. SME identified RECs in 
association with the 1) debris and fill material located on the subject property; 2) the fuel oil tank 
identified in historical records; 3) volatile organic compounds (VOCs) and lead detected in soil 
and groundwater samples collected from the subject property above the Part 201 Residential and 
Nonresidential cleanup criteria; and, 4) the north adjoining dry cleaner. 
 
BEA, November 2006, SME – SME completed a BEA dated November 6, 2006. The BEA 
summarizes subsurface investigation activities completed by SME on September 26, 2006 to 
assess the RECs identified in the September 2006 Phase I ESA, a Geotechnical Investigation 
report dated October 20, 2006 completed as part of a proposed future development at the time, 
and two previous subsurface investigations completed in 2002 and 2005. 
 
On September 26, 2006 SME completed a scope of work that consisted of the advancement of 
seven soil borings (SP1 through SP7), the installation of four temporary monitoring wells (SP1, 
SP2, SP4, and SP7), and the collection of six soil samples and three groundwater samples for 
laboratory analysis of VOCs, polynuclear aromatic compounds (PNAs), and metals (cadmium, 
chromium, and lead) to assess the RECs identified in the September 2006 Phase I ESA.  
Concentrations of benzene, tetrachloroethene, and xylenes were detected in the soil sample 
collected at SP6 (7.0-8.0 feet bgs) above the Part 201 Residential and Nonresidential Drinking 
Water Protection (DWP) and Groundwater Surface Water Interface Protection (GSIP) cleanup 
criteria.  Concentrations of benzene, lead, and MTBE were detected in the groundwater samples 
collected at SP2 and SP7 above the Part 201 Residential and Nonresidential Drinking Water (DW) 
and Groundwater Surface Water Interface (GSI) cleanup criteria.  No other concentrations of 







Baseline Environmental Assessment of the Vacant Land 
Located at 856 North Old Woodward Avenue, Birmingham, Michigan 


PM Project No. 01-5889-0-001; September 4, 2015 


 


 


PM Environmental, Inc. 


Page 4 


VOCs, PNAs, and metals were detected in the soil and groundwater samples collected from the 
subject property above the laboratory method detection limits (MDLs) and/or the most restrictive 
Part 201 Residential cleanup criteria.  
 
SME completed a Geotechnical Investigation dated October 20, 2006, in which on September 21 
and 22, 2006 SME completed a scope of work consisting of the advancement of six soil borings 
(B1 through B6) as part of a proposed future development.  The soil stratigraphy at the subject 
property was identified as consisting of sand/clay fill containing concrete, brick, asphalt, and 
cinder fragment with trace amount of organics to 26.0 feet bgs in the northeastern portion of the 
subject property, 10.0 feet bgs in the southeastern portion of the subject property, 3.5 feet bgs in 
the northwestern and southwestern portions of the subject property, and 11.0 feet bgs in the 
central portion of the subject property.  The fill material was identified as being underlain by native 
interbedded clay and sand to a depth of 74.0 feet bgs, the maximum depth explored.  Perched 
and discontinuous groundwater was encountered at various depths between 9.0 and 29.5 feet 
bgs within the fill material and the native sand seams.  SME recommended a partial undercut of 
the existing fill within the below-grade parking and other pavement areas, installing soldier piles 
and lagging to protect adjacent structures during construction, not using the existing fill material 
as engineered fill, completing moisture conditioning for suitable compaction of the native clay, 
drilling piers to support the proposed building, and using standard sump and pit methods or 
crushed aggregate to prevent disturbance from groundwater accumulation. 
 
A subsurface investigation was reportedly completed on the subject property in 2002, in which 
the scope of work consisted of the advancement of six soil borings and the installation of four 
monitoring wells.  Concentrations of benzene, ethylbenzene, methyl-tert-butyl ether (MTBE), 
naphthalene, and lead were detected in the samples collected from the subject property above 
the Part 213 Risk-Based Screening Levels (RBSLs) in the northern portion of the subject property; 
however, these analytical results were not available for review.  The concentrations reportedly 
migrated onto the subject property from the northeast adjoining gasoline dispensing station and 
open Leaking Underground Storage Tank (LUST) site identified as 35975 Woodward Avenue. 
 
Delta Environmental Consultants, Inc. (Delta) installed five monitoring wells (TW-1, TM3, TW-4, 
OW-10, and OW-11) on the subject property in 1996 as part of LUST investigation activities for 
the northeast adjoining open LUST site.  Subsequent to installation a series of groundwater 
monitoring events were completed on the subject property between 1996 and 2006.  The most 
recent documented events available for review occurred in October 2005, February 2006, and 
April 2006 and were completed by PM.  Groundwater samples were collected from TW-1, TW-4, 
and OW-11 and submitted for laboratory analysis of VOCs and lead, or some combination thereof.  
TW-3 and OW-10 did not produce groundwater sufficient for groundwater collection.  
Concentrations of benzene, MTBE, vinyl chloride, and lead were detected in the groundwater 
samples collected at TW-1 and TW-4 above the Part 213 Residential and Nonresidential DW 
and/or GSI RBSLs.  No concentrations of other VOCs were detected in the groundwater samples 
collected at TW-1 and TW-4 above the laboratory MDLs or the most restrictive Part 213 
Residential RBSLs.  No concentrations of VOCs were detected in the groundwater sample 
collected at OW-11 above the laboratory MDLs.  Groundwater flow was calculated to flow 
southeast towards the Rouge River.  PM was unable to locate the permanent monitoring wells 
during the August 2015 subsurface investigation, discussed below and in Section 1.5. 
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1.5 Current Site Investigation  
 
Prior to the commencement of field activities, MISSDIG, a utility locating service, was contacted 
to locate utilities on or adjacent to the subject property.  Utilities were marked by the respective 
utility companies where they entered or were located adjacent to the subject property.  In addition, 
PM cleared all soil boring locations of private utilities with ground penetrating radar (GPR).   
 


1.5.1 Geophysical Survey Investigation 
 
On August 11, 2015 PM completed a geophysical survey utilizing GPR at the subject property 
(Figure 2) to investigate the presence of potential orphan USTs.  The Geophysical Survey 
Investigation Report is included as Appendix C. 
 
No anomalies consistent with orphan USTs were identified.  A suspect fill port pipe was visually 
identified during PM’s GPR survey in the central portion of the subject property and the pipe was 
traced using a PL 2000 cable locator.  PM advanced a shallow hand auger to 5.0 feet bgs in the 
area where the pipe terminated, and no anomalies where encountered.  
 
Based upon the results of PM’s GPR survey, orphan USTs are not believed to be present at the 
subject property.  However, the potential exists that USTs could be present and not identified by 
the GPR survey if the location was directly below a limitation as indicated within the GPR report, 
located outside of the survey area, and/or deeper than the 3.5 feet bgs physical limits of the GPR 
survey.  If orphan USTs are identified during redevelopment activities, the UST will be properly 
removed in accordance with state guidelines. 
 


1.5.2 Subsurface Investigation 
 
On August 13, 2015 PM completed a scope of work consisting of the advancement of six soil 
borings (SB-1 through SB-6), the installation of two temporary monitoring wells (TMW-1 and 
TMW-2), the installation of six soil gas sampling points (SG-1 through SG-6), and the collection 
of seven soil samples, two groundwater samples, and six soil gas samples for  laboratory analysis 
of VOCs, PNAs, polychlorinated biphenyls (PCBs), and Michigan Ten Metals (arsenic, barium, 
cadmium, chromium, copper, lead, mercury, selenium, silver, and zinc), and methane, or some 
combination thereof, to assess the RECs identified in ASTI’s April 2015 Phase I ESA.   
 
Figures 3, 4, and 5 depict the location of the soil borings/temporary monitoring wells/soil gas 
sampling points installed at the subject property by PM along with a summary of the analytical 
results. 
 
The soil boring logs, which depicts site-specific geology, PID readings, and soil, groundwater, and 
soil gas sample intervals are included within Appendix D.   
 
The table below summarizes the Phase II ESA activities conducted by PM, including location, 
sample depth, analysis, objective, and sample selection justification. 
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Description of Soil Boring/Temporary Monitoring Well/Soil Gas Locations 
 


Location 
and Total 


Depth 
(feet bgs) 


Sample/ 
Screen 
Depth 
[DTW] 


(feet bgs) 


Analysis Objectives 
Sample Selection  


(Justification) 


SB/TMW/ 
SG-1 
(20.0) 


Soil 
5.5-6.5 


VOCs, PNAs, 
PCBs, and 


Michigan Ten 
Metals Assess fill material and 


former fuel oil tank 
Soil: A sample was collected 
above crushed stone debris and 
saturated soil. 
GW: Sampled. 
Soil Gas: Sampled. 


GW 
5.00-10.00 


[6.57] 


VOCs, PNAs, 
and Michigan 
Ten Metals 


Soil Gas 
5.5 


Methane 
Assess a potential 


vapor intrusion 
condition 


SB/TMW/ 
SG-2 
(20.0) 


Soil 
6.0-7.0 


VOCs, PNAs, 
PCBs, and 


Michigan Ten 
Metals 


Assess fill material and 
former gasoline 


dispensing operations 


Soil: A sample was collected at 
the shallow sand/clay interface 
below concrete debris. 
GW: Sampled. 
Soil Gas: Sampled. 


GW 
10.00-
15.00 
[12.57] 


VOCs, PNAs, 
and Michigan 
Ten Metals 


Soil Gas 
4.5 


VOCs 
Assess a potential 


vapor intrusion 
condition 


SB/SG-3 
(20.0) 


Soil 
19.0-20.0 


VOCs, PNAs, 
PCBs, and 


Michigan Ten 
Metals 


Assess fill material and 
potential migration of 
contamination from 


west adjoining former 
gasoline service station 


Soil: Based on the absence of 
field evidence of impact, a 
sample was collected at the end 
of the boring. 
GW: Not encountered. 
Soil Gas: Sampled. 


Soil Gas 
3.5 


VOCs and 
Methane 


Assess a potential 
vapor intrusion 


condition 


SB/SG-4 
(20.0) 


Soil 
7.5-8.5 


and 
13.0-14.0 


VOCs, PNAs, 
PCBs, and 


Michigan Ten 
Metals 


Assess fill material, 
former gasoline 


dispensing operations, 
and migration of 


contamination from 
north adjoining dry 


cleaner 


Soil: Samples were collected at 
the shallow and deeper 
sand/clay interfaces below 
concrete debris. 
GW: Not encountered. 
Soil Gas: Sampled. 


Soil Gas 
7.5 


VOCs and 
Methane 


Assess a potential 
vapor intrusion 


condition 


SB/SG-5 
(16.0) 


Soil 
15.0-16.0 


VOCs, PNAs, 
PCBs, and 


Michigan Ten 
Metals 


Assess fill material and 
migration of 


contamination from 
northeast adjoining 


open LUST site 


Soil: A deep sample was 
collected within stained soil 
below concrete debris. 
GW: Not encountered. 
Soil Gas: Sampled. Soil Gas 


3.5 
VOCs and 
Methane 


Assess a potential 
vapor intrusion 


condition 
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Location 
and Total 


Depth 
(feet bgs) 


Sample/ 
Screen 
Depth 
[DTW] 


(feet bgs) 


Analysis Objectives 
Sample Selection  


(Justification) 


SB/SG-6 
(20.0) 


Soil 
4.0-5.0 


VOCs, PNAs, 
PCBs, and 


Michigan Ten 
Metals 


Assess fill material and 
migration of 


contamination from 
northeast adjoining 


open LUST site 


Soil: A sample was collected at 
concrete debris. 
GW: Not encountered. 
Soil Gas: Sampled. 


Soil Gas 
5.5 


Methane 
Assess a potential 


vapor intrusion 
condition 


bgs – below ground surface; DTW – depth to water; GW – Groundwater 


1.5.3 Investigation Techniques and Quality Control/Quality Assurance (QA/QC) 


The soil borings were advanced to the desired depth using a model 6712-DT Geoprobe® drill rig.  
Soil sampling was performed for soil classification, verification of subsurface geologic conditions, 
and for investigating the potential and/or extent of soil and groundwater contamination at the 
subject property.  Soil samples were generally collected on a continuous basis using a 5-foot long 
macro-core sampler. 
 
During drilling operations, the drilling equipment was cleaned to minimize the possibility of cross 
contamination.  These procedures included cleaning equipment with a phosphate free solution 
(i.e., Alkanox®) and rinsing with distilled water after each sample collection.  Drilling and sampling 
equipment was also cleaned in this manner prior to initiating field activities.  Soil collected from 1-
foot sample intervals was screened using a photoionization detector (PID) to determine if VOCs 
were present.  Soil from specific depths was placed in plastic bags and allowed to volatilize.  The 
headspace within each bag was then monitored with the PID.  The PID is able to detect trace 
levels of organic compounds in the air space within the plastic bag.  Soil samples for VOC analysis 
were preserved with methanol, in accordance with U.S. Environmental Protection Agency (EPA) 
method 5035. 
 
Temporary monitoring wells were installed at two of the six soil boring locations (TMW-1 and 
TMW-2) for groundwater sample collection.  At each location, a new well assembly, consisting of 
a 5-foot 0.010-inch slot, schedule 40, poly-vinyl chloride (PVC) screen and PVC casing was 
lowered into the borehole to intersect the water table.  After the screen for the well was set to the 
desired depth, an artificial sand pack or natural sands were allowed to collapse around the well 
screen.  The groundwater samples were collected with care taken to avoid the potential for cross 
contamination between the samples and to prevent loss of volatiles to the atmosphere.  The 
groundwater samples for laboratory analyses were transferred directly from the low-flow pump 
discharge line into appropriately labeled sample containers with Teflon lined lids.  Purge water 
was maintained separate and returned to the wells.  
 


The soil and groundwater samples were placed in appropriately labeled containers with Teflon 
lined lids and/or sanitized glass jars and then placed in an ice-packed cooler and transported 
under chain of custody procedures for laboratory analysis within applicable holding times. 
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The soil gas sampling was completed in general accordance with the guidelines established in 
the May 2013 MDEQ Guidance Document for the Vapor Intrusion Pathway.   
 
Sampling of soil gas points consisted of using of a polyethylene implant approximately two inches 
in length and affixed to appropriate length tubing for sample collection. Upon completion of the 
bore hole, a sampling interval is established by filling the hole with bentonite to the desired lower 
depth, as needed, inserting the sample implant and tubing, creating a sand pack of no more than 
one foot with the sampling implant in the center, and filling the remainder of the bore hole with 
bentonite. 
 
Prior to the collection of each soil gas sample, the sampling apparatus was determined to be leak 
free utilizing an isolation chamber that encompassed tubing and associated connections as well 
as the sampling point. The chamber was charged with helium prior to purging the sampling point 
of a maximum of three volumes. A helium detector was then applied to the sampling line to ensure 
no leaks had occurred. The sample was collected using vacuum canister methods, for laboratory 
analysis of VOCs. The vacuum canisters were regulated with a flow rate of 200 ml/minute, which 
was pre-set at the laboratory. Soil gas samples were transported under chain of custody 
procedures for laboratory analysis within applicable holding times.  
 
Upon completion of the investigation, the temporary monitoring well/soil gas sampling point 
material was removed and the soil borings were abandoned by placing the soil cuttings back into 
the borehole, filling the void with bentonite chips, hydrating the chips, resurfacing and returning 
the area to its pre-drilling condition. 


1.6 Geology and Hydrogeology 


Based on review of PM’s August 2015 soil boring logs, the soil stratigraphy at the subject property 
generally consists of sand and/or clay fill to depth ranging between 8.0 feet bgs and 18.0 feet bgs, 
underlain by native sand and clay lenses to a depth of at least 20.0 feet bgs, the maximum depth 
explored.  Fill material was encountered at a depth of approximately 8.0 feet bgs at SB-1 and SB-
4, 6.5 feet bgs at SB-2, 16.0 feet bgs at SB-5, and 18.0 feet bgs at SB-6.  In general, the fill 
material increases in quantity and depth towards the northeastern portion of the subject property.  
Discontinuous and perched groundwater was encountered at SB-1 at a depth of approximately 
7.0 feet bgs and at SB-2 at a depth of approximately 14.0 feet bgs.  No groundwater was 
encountered in the remaining four soil borings advanced by PM.  Additionally, the eastern portion 
of the subject property is located within a floodway area that must be kept free of encroachment 
so that the 1% annual chance flood can be carried without substantial increases in flood heights.  
The base flood elevation is approximately 740 feet per the FEMA Flood Insurance Study (FIS).  
This geology is consistent with the geology encountered in previous subsurface investigations 
discussed in Section 1.4 above. 
 
The soil boring logs are included in Appendix D, which consist of site specific geology, sample 
depths, and temporary monitoring well details. 


2.0 LOCATION OF CONTAMINATED MEDIA ON THE SUBJECT PROPERTY 


PM compared the soil and groundwater analytical results collected during PM’s August 2015 site 
investigation with the MDEQ cleanup criteria as presented in Part 201 Rules 299.1 through 
299.50, dated December 30, 2013 entitled “Cleanup Criteria Requirements for Response Activity”, 
in accordance with Section 20120a(1) using the Residential and Nonresidential cleanup criteria.  
PM compared the soil gas analytical results collected during PM’s August 2015 site investigation 
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with the MDEQ Residential and Nonresidential Vapor Intrusion Screening Levels (VISLs) as 
presented in the Guidance Document for the Vapor Intrusion Pathway, dated May 2013.   
 
The analytical results from the site investigation activities completed by PM are summarized in 
Tables 1 through 4 (including CAS#) and on Figures 3 through 5.  Appendix E contains the 
laboratory analytical report. 
 


Summary of Soil/Groundwater/Soil Gas Exceedances 
 


Location 
and Total 


Depth 
(feet bgs) 


Sample/ 
Screen Depth 


[DTW] 
(feet bgs) 


Analysis Objectives 
MDEQ Part 201 Generic 
Cleanup Criteria and/or 


VISLs Exceedances 


SB/TMW/ 
SG-1 
(20.0) 


Soil 
5.5-6.5 


VOCs, PNAs, 
PCBs, and 


Michigan Ten 
Metals 


Assess fill material and 
former fuel oil tank 


Arsenic: DWP, GSIP,  
(R) DC 


GW 
5.00-10.00 


[6.57] 


VOCs, PNAs, 
and Michigan 
Ten Metals 


Silver: GSI 


Soil Gas 
5.5 


Methane 
Assess a potential vapor 


intrusion condition 
NONE 


SB/TMW/ 
SG-2 
(20.0) 


Soil 
6.0-7.0 


VOCs, PNAs, 
PCBs, and 


Michigan Ten 
Metals 


Assess fill material and 
former gasoline dispensing 


operations 


Arsenic: DWP, GSIP, 
(R) DC 


Selenium: GSIP 


GW 
10.00-15.00 


[12.57] 


VOCs, PNAs, 
and Michigan 
Ten Metals 


Silver: GSI 


Soil Gas 
4.5 


VOCs 
Assess a potential vapor 


intrusion condition 
NONE 


SB/SG-3 
(20.0) 


Soil: 
19.0-20.0 


VOCs, PNAs, 
PCBs, and 


Michigan Ten 
Metals 


Assess fill material and 
potential migration of 


contamination from west 
adjoining former gasoline 


service station 


Arsenic: DWP, GSIP,  
(R) DC 


Chromium: GSIP 


Soil Gas 
3.5 


VOCs and 
Methane 


Assess a potential vapor 
intrusion condition 


NONE 


SB/SG-4 
(20.0) 


Soil: 
7.5-8.5 


VOCs, PNAs, 
PCBs, and 


Michigan Ten 
Metals 


Assess fill material, former 
gasoline dispensing 


operations, and migration 
of contamination from 


north adjoining dry cleaner 


Tetrachloroethene: 
DWP, GSIP 


Arsenic: DWP, GSIP,  
(R) DC 


Selenium: GSIP 


Soil: 
13.0-14.0 


Tetrachloroethene: 
DWP 


Arsenic: DWP, GSIP,  
(R) DC 


Chromium: GSIP 


Soil Gas 
7.5 


VOCs and 
Methane 


Assess a potential vapor 
intrusion condition 


NONE 
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Location 
and Total 


Depth 
(feet bgs) 


Sample/ 
Screen Depth 


[DTW] 
(feet bgs) 


Analysis Objectives 
MDEQ Part 201 Generic 
Cleanup Criteria and/or 


VISLs Exceedances 


SB/SG-5 
(16.0) 


Soil: 
15.0-16.0 


VOCs, PNAs, 
PCBs, and 


Michigan Ten 
Metals 


Assess fill material and 
migration of contamination 
from northeast adjoining 


open LUST site 


Arsenic: DWP, GSIP,  
(R) DC 


Selenium: GSIP 


Soil Gas 
3.5 


VOCs and 
Methane 


Assess a potential vapor 
intrusion condition 


Tetrachloroethene:  
(R) VISLs 


 


SB/SG-6 
(20.0) 


Soil: 
4.0-5.0 


VOCs, PNAs, 
PCBs, and 


Michigan Ten 
Metals 


Assess fill material and 
migration of contamination 
from northeast adjoining 


open LUST site 


Arsenic: DWP, GSIP,  
(R) DC  


Chromium and Mercury: 
GSIP 


Soil Gas 
5.5 


Methane 
Assess a potential vapor 


intrusion condition 
NONE 


bgs – below ground surface; DTW – depth to water; (R) – Residential; DC – Direct Contact; GW – Groundwater; GSI 
– Groundwater Surface Water Interface; VISLs – Vapor Intrusion Screening Levels; GSIP – Groundwater Surface Water 
Interface Protection; (NR) - Nonresidential 


2.1 Soil Analytical Results 


The soil analytical results are summarized in Tables 1 and 2 and on Figure 3.   
 
Concentrations of tetrachloroethylene were detected in the soil samples collected at SB-4 (7.5-
8.5 feet bgs) and (13.0-14.0 feet bgs) above the Part 201 Residential and Nonresidential DWP 
and/or GSIP cleanup criteria.  Concentrations of other various VOCs were detected in the soil 
samples collected at SB-4 (7.5-8.5 feet bgs), SB-5 (15.0-16.0 feet bgs), and SB-6 (4.0-5.0 feet 
bgs) above the laboratory method detection limits (MDLs), but below the most restrictive Part 201 
Residential cleanup criteria.  No concentrations of VOCs were detected in the remaining soil 
sample collected from the subject property above laboratory MDLs. 
 
Concentrations of various PNAs were detected in the soil samples collected SB-5 (15.0-16.0 feet 
bgs) and SB-6 (4.0-5.0 feet bgs) above laboratory MDLs, but below the most restrictive Part 201 
Residential cleanup criteria. No concentrations of PNAs were detected in the remaining soil 
samples collected above laboratory MDLs. 
 
No concentrations of PCBs were detected in any of the selected soil samples collected from the 
subject property above the laboratory MDLs. 
 
Concentrations of arsenic were detected in all of the soil samples collected from the subject 
property above the Part 201 Residential and Nonresidential DWP, GSIP and Residential DC 
cleanup criteria.  Concentrations of chromium were detected in the soil samples collected at SB-
3 (19.0-20.0 feet bgs), SB-4 (13.0-14.0 feet bgs), and SB-6 (4.0-5.0 feet bgs) above the Part 201 
GSIP cleanup criteria.  Concentrations of selenium were detected in the soil samples collected at 
SB-2 (6.0-7.0 feet bgs), SB-4 (7.5-8.5 feet bgs), and SB-5 (15.0-16.0 feet bgs) above the Part 
201 GSIP cleanup criteria. A concentration of mercury was detected in the soil sample collected 
at SB-6 (4.0-5.0 feet bgs) above the Part 201 GSIP cleanup criteria.  Concentrations of chromium 
and selenium were detected in the remaining soil samples collected from the subject property 
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above the laboratory MDLs, but below the Michigan Statewide Default Background Levels 
(SDBLs).  No concentrations of barium, cadmium, copper, lead, mercury, silver, and zinc were 
detected in any of the soil samples collected from the subject property above the laboratory MDLs, 
the Michigan SDBLs, and/or the most restrictive Part 201 Residential cleanup criteria. 


2.2 Groundwater Analytical Results 


The groundwater analytical results are summarized in Table 3 and on Figure 4.   
 
No concentrations of VOCs and PNAs were detected in any of the groundwater samples collected 
from the subject property above the laboratory MDLs. 
 
Concentrations of silver were detected in both groundwater samples collected from the subject 
property above the Part 201 GSI cleanup criteria. No concentrations of arsenic, barium, cadmium, 
chromium, copper, lead, mercury, and zinc were detected in the groundwater samples collected 
from the subject property above the laboratory MDLs and/or the most restrictive Part 201 
Residential cleanup criteria. 
 


2.3 Soil Gas Analytical Results 
 
The soil gas analytical results are summarized in Table 4 and on Figure 5.   
 
A concentration of tetrachloroethylene was detected in the soil gas sample collected at SG-5 (3.5 
feet bgs) above the Part 201 Residential VISLs, and not ten times below the Part 201 
Nonresidential VISLs.  A concentration of tetrachloroethylene was detected in the soil gas sample 
collected at SG-4 (7.5 feet bgs) below the Part 201 Residential and Nonresidential VISLs, but not 
at a concentration ten times below the Part 201 Residential VISLs.  No concentrations of 
tetrachloroethylene were detected in the remaining soil gas samples collected from the subject 
property.  Concentrations of m-dichlorobenzene and trichloroethylene were detected in the soil 
gas samples collected at SG-3 (3.5 feet bgs) and/or SG-5 (3.5 feet bgs) below the Part 201 
Residential and Nonresidential VISLs, but not at concentrations ten times below the Part 201 
Residential VISLs.  Various concentrations of other VOCs were detected in the remaining soil gas 
samples collected from the subject property above the laboratory MDLs, but below the Part 201 
Residential and Nonresidential VISLs and at concentrations ten times below the Residential 
VISLs. 
 
No concentrations of methane were detected in the selected soil gas samples collected from the 
subject property above the laboratory MDLs. 
 
Based on the planned redevelopment of the subject property for residential use, further 
investigation may be warranted of the soil gas concentrations detected at SG-3, SG-4, and SG-5 
that are not below the Residential VISLs and/or ten times below the Residential VISLs.  Further 
investigation would be contingent upon the future site plans and remediation activities. 


2.4 Subject Property Facility Status 


A location where a hazardous substance is present in excess of the concentrations, which satisfy 
the requirements of subsection 20120a(1)(a) or (17), is a facility pursuant to Part 201.  Section 
20120a(1)(a) requirements are the Cleanup Criteria for unrestricted residential usage. 
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Contaminant concentrations identified on the subject property in soil and groundwater indicate 
exceedances to the Part 201 Residential and Nonresidential DWP, GSI/GSIP and Residential DC 
cleanup criteria.  Additionally, contaminant concentrations were identified in soil gas samples 
collected from the subject property above the Residential VISLs and/or not ten times below the 
Residential and/or Nonresidential VISLs.  Therefore, the subject property is a facility under Part 
201 of P.A. 451, as amended, and the rules promulgated thereunder. 


3.0 PROPERTY INFORMATION 


3.1 Legal Description of Subject Property 


A copy of the legal description is included in Appendix F as part of the assessing information. 


3.2 Map of Subject Property 


Refer to Figure 1, Property Location Map; and Figure 2, Generalized Diagram of the Subject 
Property and Surrounding Area with GPR Survey Area which depicts the property/parcel 
boundaries. 


3.3 Subject Location and Analytical Summary Maps 


Figures 3, 4, and 5 provide scaled maps of the subject property with site structures and soil boring, 
temporary monitoring well, and soil gas sampling point locations with analytical results. 


3.4 Subject Property Location Map 


Figures 1 and 2 provide scaled area maps depicting the subject property location in relation to 
the surrounding area. 


3.5 Subject Property Address 


As indicated in Section 1.0, the subject property (Parcel ID: 08-19-25-328-001) is located at 856 
North Old Woodward Avenue, Birmingham, Oakland County, Michigan 48009 (Figure 1). 


3.6 Subject Spatial Data 


As depicted on Figure 1, the subject property is located in township two North (T.2N), range 10 
East (R.10E), section 25, northwest quarter, southeast quarter-quarter, Birmingham, Oakland 
County, Michigan. 
 
According to the MDEQ Groundwater Mapping Project Website, the center of the subject property 
is located at latitude 42.5532 and a longitude of -83.2190. 


4.0 FACILITY STATUS OF SUBJECT PROPERTY 


As indicated in Section 2.1, based upon documented soil and groundwater exceedances to the 
Part 201 Residential and Nonresidential DWP, GSI/GSIP and Residential DC cleanup criteria. 
Additionally, contaminant concentrations were identified in soil gas samples collected from the 
subject property above the Residential VISLs and/or not ten times below the Residential and/or 
Nonresidential VISLs.  Therefore, the subject property is a facility under Part 201 of P.A. 451, as 
amended, and the rules promulgated thereunder. 
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4.1 Summary Data Tables 


The analytical results were compared with the MDEQ cleanup criteria and Screening Levels as 
presented in Part 201 Rules 299.1 through 299.50, dated August 30, 2014 entitled “Cleanup 
Criteria Requirements for Response Activity”, in accordance with Section 20120a(1) using the 
Residential and Nonresidential cleanup criteria.  PM compared the soil gas analytical results 
collected during PM’s August 2015 site investigation with the MDEQ Residential and 
Nonresidential VISLs as presented in the Guidance Document for the Vapor Intrusion Pathway, 
dated May 2013.   
 
The soil, groundwater, and soil gas analytical results as compared to current cleanup criteria are 
summarized in Tables 1 through 4.  A summary of Part 201 cleanup criteria exceedances are 
included in Section 2.0. 


4.2 Laboratory Reports and Chain of Custody Documentation 


Soil, groundwater, and soil gas samples collected were submitted to Brighton Analytical, LLC in 
Brighton, Michigan for chemical analysis under chain of custody procedures and within applicable 
holding times.  Refer to the laboratory analytical in Appendix E for the associated chain of custody 
documentation. 


5.0 IDENTIFICATION OF BEA AUTHOR 


This BEA was conducted on September 4, 2015, by Ms. Nicole Kane and reviewed by Ms. 
Jennifer Ritchie, CPG, Regional Manager of Site Investigation Services, PM Environmental, Inc., 
which is prior to or within 45 days of becoming the owner or operator.  Qualification statements 
are provided as Appendix G.  
 
I declare that, to the best of my professional knowledge and belief, I meet the definition of 
Environmental Professional as defined in §312.10 of 40 CFR 312 and I have the specific 
qualifications based on education, training, and experience to assess a property of the nature, 
history, and setting of the subject property.  I have developed and performed the all appropriate 
inquires in conformance with the standards and practices set forth in 40 CFR Part 312. 


 
Jennifer L. Ritchie, CPG  
Regional Site Investigation Manager 


6.0 AAI REPORT OR ASTM PHASE I ESA 


As indicated in Section 1.3, ASTI performed a Phase I ESA of the subject property dated April 10, 
2015, in accordance with the United States Environmental Protection Agency (EPA) 40 CFR Part 
312: Standards and Practices for All Appropriate Inquiries; Final Rule (AAI) and the scope an 
limitations of ASTM Practice E 1527-13 of the subject property (Parcel ID: 08-19-25-328-001) 
located at 856 North Old Woodward Avenue, Birmingham, Oakland County, Michigan 48009.  The 
scope of the Phase I ESA included consideration of hazardous substances as defined in Section 
20101(1)(y) of P.A 451 of 1994, as amended, and constituted the performance of an All 
Appropriate Inquiry in conformance with the standards and practices set forth in 40 CFR Part 312. 
 
A copy of ASTI’s April 10, 2015 Phase I ESA is included in Appendix A. 
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TABLE 1


SUMMARY OF SOIL ANALYTICAL RESULTS


VOLATILE ORGANIC COMPOUNDS AND POLYNUCLEAR AROMATIC COMPOUNDS


856 NORTH OLD WOODWARD AVENUE, BIRMINGHAM, MICHIGAN


PM PROJECT # 01-5889-0-001
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110827 100414 127184 108883 526738 95636 1330207 Various 56553 50328 205992 191242 207089 218019 206440 193395 91576 85018 129000


Sample Date
Sample Depth 


(feet bgs)


8/13/2015 5.5-6.5 <500 <50 <50 <50 <50 <50 <150 ND <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330


8/13/2015 6.0-7.0 <500 <50 <50 <50 <50 <50 <150 ND <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330


8/13/2015 19.0-20.0 <500 <50 <50 <50 <50 <50 <150 ND <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330


8/13/2015 7.5-8.5 <500 <50 2,000 <50 <50 97 380 ND <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330


8/13/2015 13.0-14.0 <500 <50 570 <50 <50 <50 <150 ND <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330


8/13/2015 15.0-16.0 1,000 71 83 210 100 120 400 ND 740 590 910 390 380 870 1,600 <330 500 1,200 1,300


8/13/2015 4.0-5.0 <500 <50 87 <50 <50 <50 <150 ND 1,200 1,100 1,500 810 820 1,400 2,300 670 <330 1,000 1,900


NL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA


NL 1,500 100 16,000 1,800 2,100 5,600 Various NLL NLL NLL NLL NLL NLL 7.30E+05 NLL 57,000 56,000 4.80E+05


NL 360 1,200 {X} 5,400 570 570 820 Various NLL NLL NLL NLL NLL NLL 5,500 NLL 4,200 2,100 ID


NL 87,000 11,000 3.3E+05 {C} 2.6E+06 {C} 4.3E+06 {C} 6.3E+06 {C} Various NLV NLV ID NLV NLV ID 1.0E+9 {D} NLV 2.70E+06 2.8E+06 1.0E+9 {D}


NL 7.20E+05 1.70E+05 2.80E+06 1.60E+07 2.10E+07 4.60E+07 Various NLV NLV ID NLV NLV ID 7.40E+08 NLV 1.50E+06 1.60E+05 6.5E+08


NL 1.00E+06 4.80E+05 5.10E+06 3.80E+08 5.00E+08 6.10E+07 Various NLV NLV ID NLV NLV ID 7.4E+08 NLV 1.50E+06 1.60E+05 6.5E+08


NL 2.20E+06 1.1E+06 1.20E+07 3.80E+08 5.00E+08 1.30E+08 Various NLV NLV ID NLV NLV ID 7.4E+08 NLV 1.50E+06 1.60E+05 6.5E+08


NL 1.00E+10 2.7E+09 2.70E+10 8.20E+10 8.20E+10 2.90E+11 Various ID 1.5E+06 ID 8.0E+08 ID ID 9.3E+09 ID 6.70E+08 6.7E+06 6.7E+09


NL 2.2E+07 {C} 2.0E+05 {C} 5.0E+07 {C} 3.2E+07 {C} 3.2E+07 {C} 4.1E+08 {C} Various 20,000 2,000 20,000 2.5E+06 2.00E+05 2.0E+06 4.6E+07 20,000 8.10E+06 1.6E+06 2.9E+07


NL 1,500 100 16,000 1,800 2,100 5,600 Various NLL NLL NLL NLL NLL NLL 7.30E+05 NLL 1.70E+05 1.60E+05 4.80E+05


NL 4.6E+05 {C} 21,000 6.1E+05 {C} 4.8E+06 {C} 8.0E+06 {C} 1.2E+07 {C} Various NLV NLV ID NLV NLV ID 1.0E+9 {D} NLV 4.90E+06 5.1E+06 1.0E+9 {D}


NL 2.40E+06 2.10E+05 3.30E+06 1.90E+07 2.50E+07 5.40E+07 Various NLV NLV ID NLV NLV ID 8.9E+08 NLV 1.80E+06 1.90E+05 7.8E+08


NL 3.10E+06 4.90E+05 3.60E+07 4.60E+08 6.00E+08 6.50E+07 Various NLV NLV ID NLV NLV ID 8.8E+08 NLV 1.80E+06 1.90E+05 7.8E+08


NL 6.50E+06 1.1E+06 3.60E+07 4.60E+08 6.00E+08 1.30E+08 Various NLV NLV ID NLV NLV ID 8.8E+08 NLV 1.80E+06 1.90E+05 7.8E+08


NL 1.30E+10 1.2E+09 1.20E+10 3.60E+10 3.60E+10 1.30E+11 Various ID 1.9E+06 ID 3.5E+08 ID ID 4.1E+09 ID 2.90E+08 2.9E+06 2.9E+09


NL 7.1E+07 {C} 9.3E+05 {C} 1.6E+08 {C} 1.0E+08 {C} 1.0E+08 {C} 1.0E+09 {C} Various 80,000 8,000 80,000 7.0E+06 8.00E+05 8.0E+06 1.3E+08 80,000 2.60E+07 5.2E+06 8.4E+07


NL 1.40E+05 88,000 2.50E+05 94,000 1.10E+05 1.50E+05 Various NA NA NA NA NA NA NA NA NA NA NA


NL 200 52 10,000 3,200 2,200 290 Various NL NL NL NL NL NL NL NL 7,500 5,100 6.47E+07


NL 4,000 1,000 1.69E+05 53,000 37,000 4,900 Various NL NL NL NL NL NL NL NL 1.26E+05 86,000 1.09E+09


2013-07-02 Version


  Applicable Criterion/RBSL Exceeded 


BOLD   Value Exceeds Applicable Criterion/RBSL


bgs   Below Ground Surface (feet)


1   1,2,3-Trimethylbenzene RBSLs based on the more restrictive of 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene.


ND   Non-detected at levels above laboratory method detection limit (MDL)


NA/NL/ID   Not Applicable/Not Listed/Insufficient Data


NLL/NLV   Not Likely to Leach/Not Likely to Volatilizae


PNAs


SB-3 


SB-4 


SB-4 


SB-5 


SB-6 


Ambient Air Particulate Soil Inhalation (Nonres PSI)


Direct Contact (Nonres DC)


Ambient Air Finite VSI for 5 Meter Source Thickness


Ambient Air Finite VSI for 2 Meter Source Thickness


Ambient Air Particulate Soil Inhalation (Res PSI)


Soil Volatilization to Indoor Air Inhalation (Nonres SVII)


Ambient Air Infinite Source Volatile Soil Inhalation (Nonres VSI)


Ambient Air Finite VSI for 5 Meter Source Thickness


Ambient Air Finite VSI for 2 Meter Source Thickness


VOLATILE ORGANIC COMPOUNDS (VOCs),


POLYNUCLEAR AROMATIC COMPOUNDS (PNAs),


(µg/Kg)


Sample ID


Soil Volatilization to Indoor Air Inhalation (Res SVII)


Ambient Air Infinite Source Volatile Soil Inhalation (Res VSI)


Chemical Abstract Service Number (CAS#)


Drinking Water Protection (Res DWP)


SB-1  


Statewide Default Background Levels


Groundwater Surface Water Interface Protection (GSIP)


SB-2 


Residential Vapor Intrusion Soil Screening Levels (SVI-res)


Nonresidential Vapor Intrusion Soil Screening Levels (SVI-nr)


Direct Contact (Res DC)


Soil Saturation Concentration Screening Levels (Csat)


VOCs


Cleanup Criteria Requirements for Response Activity (R 299.1 - R 299.50) 


Generic Soil Cleanup Criteria Tables 2 and 3:  Residential and Non-Residential Part 201 Generic Cleanup Criteria and Screening Levels/Part 213 Risk-Based Screening Levels, December 30, 2013


MDEQ Guidance Document For The Vapor Intrusion Pathway, Policy and Procedure Number: 09-017, Appendix D Vapor Intrusion Screening Values, May 2013


Residential (µg/Kg)


Nonresidential (µg/Kg)


Screening Levels (µg/Kg)


Drinking Water Protection (Nonres DWP)







TABLE 2


SUMMARY OF SOIL ANALYTICAL RESULTS


POLYCHLORINATED BIPHENYLS AND MICHIGAN TEN METALS


856 NORTH OLD WOODWARD AVENUE, BIRMINGHAM, MICHIGAN


PM PROJECT # 01-5889-0-001
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1336363 7440382 7440393 7440439 16065831 7440508 7439921 7439976 7782492 7440224 7440666


Sample Date
Sample Depth 


(feet bgs)
PCBs


8/13/2015 5.5-6.5 ND 8,200 57,000 410 14,000 18,000 56,000 51 290 <100 84,000


8/13/2015 6.0-7.0 ND 8,200 61,000 350 12,000 18,000 23,000 <50 450 <100 57,000


8/13/2015 19.0-20.0 ND 9,500 65,000 270 25,000 21,000 16,000 <50 300 <100 58,000


8/13/2015 7.5-8.5 ND 11,000 86,000 480 15,000 33,000 82,000 110 530 <100 160,000


8/13/2015 13.0-14.0 ND 7,800 47,000 270 19,000 19,000 13,000 62 220 <100 49,000


8/13/2015 15.0-16.0 ND 10,000 83,000 530 16,000 49,000 82,000 <50 1,200 <100 150,000


8/13/2015 4.0-5.0 ND 11,000 63,000 410 19,000 23,000 55,000 140 340 <100 72,000


NA 5,800 75,000 1,200 18,000 32,000 21,000 130 410 1,000 47,000


NLL 4,600 1.30E+06 6,000 30,000 5.80E+06 7.00E+05 1,700 4,000 4,500 2.40E+06


NLL 4,600 1.3E+06 {G} 7,700 {G,X} 3,300 1.8E+05 {G} 8.2E+06 {G,X} 50 {M}; 1.2 400 100 {M}; 27 3.9E+05 {G}


3.0E+06 NLV NLV NLV NLV NLV NLV 48,000 NLV NLV NLV


2.40E+05 NLV NLV NLV NLV NLV NLV 52,000 NLV NLV NLV


7.9E+06 NLV NLV NLV NLV NLV NLV 52,000 NLV NLV NLV


7.9E+06 NLV NLV NLV NLV NLV NLV 52,000 NLV NLV NLV


5.2E+06 7.20E+05 3.30E+08 1.70E+06 2.60E+05 1.30E+08 1.00E+08 2.00E+07 1.30E+08 6.70E+06 ID


{T} 7,600 3.70E+07 5.50E+05 2.50E+06 2.00E+07 4.00E+05 1.60E+05 2.60E+06 2.50E+06 1.70E+08


NLL 4,600 1.30E+06 6,000 30,000 5.80E+06 7.00E+05 1,700 4,000 4,500 5.00E+06


1.6E+07 NLV NLV NLV NLV NLV NLV 89,000 NLV NLV NLV


8.10E+05 NLV NLV NLV NLV NLV NLV 62,000 NLV NLV NLV


2.8E+07 NLV NLV NLV NLV NLV NLV 62,000 NLV NLV NLV


2.8E+07 NLV NLV NLV NLV NLV NLV 62,000 NLV NLV NLV


6.5E+06 9.10E+05 1.50E+08 2.20E+06 2.40E+05 5.90E+07 4.40E+07 8.80E+06 5.90E+07 2.90E+06 ID


{T} 37,000 1.30E+08 2.10E+06 9.20E+06 7.30E+07 9.0E+5 (DD) 5.80E+05 9.60E+06 9.00E+06 6.30E+08


NA NA NA NA NA NA NA NA NA NA NA


1,900 NL NL NL NL NL NL NL NL NL NL


39,000 NL NL NL NL NL NL NL NL NL NL


2013-07-02 Version


  Applicable Criterion/RBSL Exceeded 


BOLD   Value Exceeds Applicable Criterion/RBSL


bgs   Below Ground Surface (feet)


ND   Non-detected at levels above laboratory method detection limit (MDL)


NA/NL/ID   Not Applicable/Not Listed/Insufficient Data


NLL/NLV   Not Likely to Leach/Not Likely to Volatilize


{G}   Metal GSIP Criteria for Surface Water Not Protected for Drinking Water Use based on 418 mg/L CaCO3 Hardness: Station ID 630003, Rouge River, near Troy, MI


Nonresidential Vapor Intrusion Soil Screening Levels (SVI-nr)


Residential Vapor Intrusion Soil Screening Levels (SVI-res)


Soil Saturation Concentration Screening Levels (Csat)


Soil Volatilization to Indoor Air Inhalation (Nonres SVII)


Ambient Air Infinite Source Volatile Soil Inhalation (Nonres VSI)


Ambient Air Finite VSI for 5 Meter Source Thickness


Ambient Air Particulate Soil Inhalation (Nonres PSI)


Direct Contact (Nonres DC)


Screening Levels (µg/Kg)


Direct Contact (Res DC)


Ambient Air Finite VSI for 2 Meter Source Thickness


Ambient Air Infinite Source Volatile Soil Inhalation (Res VSI)


Ambient Air Particulate Soil Inhalation (Res PSI)


Drinking Water Protection (Res DWP)


Statewide Default Background Levels


Drinking Water Protection (Nonres DWP)


SB-1  


SB-2  


Groundwater Surface Water Interface Protection (GSIP)


Soil Volatilization to Indoor Air Inhalation (Res SVII)


SB-4 


SB-5 


SB-6 


SB-4  


POLYCHLORINATED BIPHENYLS (PCBs)


AND MICHIGAN TEN METALS


(µg/Kg)


Chemical Abstract Service Number (CAS#)


 Michigan Ten Metals


Cleanup Criteria Requirements for Response Activity (R 299.1 - R 299.50) 


Generic Soil Cleanup Criteria Tables 2 and 3:  Residential and Non-Residential Part 201 Generic Cleanup Criteria and Screening Levels/Part 213 Risk-Based Screening Levels, December 30, 2013


MDEQ Guidance Document For The Vapor Intrusion Pathway, Policy and Procedure Number: 09-017, Appendix D Vapor Intrusion Screening Values, May 2013


Residential (µg/Kg)


Nonresidential (µg/Kg)


Ambient Air Finite VSI for 5 Meter Source Thickness


Ambient Air Finite VSI for 2 Meter Source Thickness


Sample ID


SB-3  







TABLE 3


SUMMARY OF GROUNDWATER ANALYTICAL RESULTS


VOLATILE ORGANIC COMPOUNDS, POLYNUCLEAR AROMATIC COMPOUNDS, MICHIGAN TEN METALS, AND METHANE


856 NORTH OLD WOODWARD AVENUE, BIRMINGHAM, MICHIGAN


PM PROJECT # 01-5889-0-001
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Various Various 7440382 7440393 7440439 16065831 7440508 7439921 7439976 7782492 7440224 7440666 74828


Sample ID Sample Date
Screen Depth 


(feet bgs)


Depth to Groundwater 


(feet bgs)
VOCs PNAs Methane


TMW-1 8/13/2015 5.00-10.00 6.57 ND ND 2 100 <0.2 <5 <4 <3 <0.2 <5 1.9 <10 28


TMW-2 8/13/2015 10.00-15.00 12.57 ND ND 6 <100 <0.2 7 <4 <3 <0.2 <5 0.8 <10 98


Various Various 10 {A} 2,000 {A} 5.0 {A} 100 {A} 1,000 {E} 4.0 {L} 2.0 {A} 50 {A} 34 2,400 ID


Various Various NL NL NL NL 1,400 {E} NL NL NL NL NL NL


Various Various 10 {A} 2,000 {A} 5.0 {A} 100 {A} 1,000 {E} 4.0 {L} 2.0 {A} 50 {A} 98 5,000 {E} ID


Various Various NL NL NL NL 4,000 {E} NL NL NL NL NL NL


Various Various 10 2,000 {G} 6.4 {G,X} 11 30 {G} 47 {G,X} 0.0013 5.0 0.2 {M}; 0.06 400 {G} NA


Various Various NLV NLV NLV NLV NLV NLV 56 {S} NLV NLV NLV (K)


Various Various NLV NLV NLV NLV NLV NLV 56 {S} NLV NLV NLV (K)


Various Various NL NL NL NL NL NL ID NL NL NL 520


Various Various NL NL NL NL NL NL ID NL NL NL 520


Various Various NL NL NL NL NL NL ID NL NL NL 520


Various Various NL NL NL NL NL NL ID NL NL NL 520


Various Various NA NA NA NA NA NA 56 NA NA NA NA


Various Various ID ID ID ID ID ID ID ID ID ID 28,000


Various Various NL NL NL NL NL NL NL NL NL NL NL


Various Various NL NL NL NL NL NL NL NL NL NL NL


  Applicable Criteria/RBSL Exceeded 


BOLD   Value Exceeds Applicable Criteria


bgs   Below Ground Surface (feet)


ND   Not detected at levels above the laboratory Method Detection Limit (MDL) or Minimum Quantitative Level (MQL)
1


  Rule 323.1057 of Part 4 Water Quality Standards
2


  Tier 1 GVII Criteria based on 3 meter (or greater) groundwater depth
3


  (2013 Vapor Intrusion Guidance)  Screening Levels based on depth to groundwater less than 1.5 meters and not in contact with building foundation
4


  (2013 Vapor Intrusion Guidance) Screening levels based on groundwater in contact with the building foundation or within a sump


NA/NL/ID   Not Applicable/Not Listed/Insufficient Data


NLV   Not Likely to Volatilize


{G}   Metal GSIP Criteria for Surface Water Not Protected for Drinking Water Use based on 418 mg/L CaCO3 Hardness: Station ID 630003, Rouge River, near Troy, MI


IRASL Groundwater In Contact With Structure (AGWvi-sump)


Residential Vapor Intrusion Shallow Groundwater Screening Levels (GWVI-sump-res)
4


Nonresidential Vapor Intrusion Shallow Groundwater Screening Levels (GWVI-sump-nr)
4


Water Solubility


Flammability and Explosivity Screening Level


IRASL Groundwater (AGWvi)


Cleanup Criteria Requirements for Response Activity (R 299.1 - R 299.50) 


Generic Groundwater Cleanup Criteria Table 1: Residential and Non-Residential Part 201 Generic Cleanup Criteria and Screening Levels/Part 213 Risk-Based Screening Levels, December 30, 2013


MDEQ Guidance Document For The Vapor Intrusion Pathway, Policy and Procedure Number: 09-017, Appendix D Vapor Intrusion Screening Values, May 2013


VOLATILE ORGANIC COMPOUNDS (VOCs),


POLYNUCLEAR AROMATIC COMPOUNDS (PNAs),


MICHIGAN TEN METALS, AND METHANE


(µg/L)


Nonresidential Health Based Drinking Water Values


Chemical Abstract Service Number (CAS#)


Nonresidential Drinking Water (Nonres DW)


Residential Health Based Drinking Water Values


Michigan Ten Metals


Residential Groundwater Vapor Intrusion Screening Levels (GWVI-res) ³


Residential Drinking Water (Res DW)


Nonresidential Groundwater Vapor Intrusion Screening Levels (GWVI-nr)³


Acute Vapor Intrusion Screening Levels for Groundwater (µg/L)


Screening Levels (µg/L)


Residential/Nonresidential (µg/L)


Nonresidential Groundwater Volatilization
to Indoor Air Inhalation (Nonres GVII) ²


Groundwater Surface Water Interface (GSI) 


Residential Groundwater Volatilization 
to Indoor Air Inhalation (Res GVII) ²







TABLE 4


SUMMARY OF SOIL VAPOR ANALYTICAL RESULTS


VOLATILE ORGANIC COMPOUNDS AND METHANE


856 NORTH OLD WOODWARD AVENUE, BIRMINGHAM, MICHIGAN


PM PROJECT # 01-5889-0-001
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VOCsppbv06102013 67641 541731 100414 622968 142825 110543 95636 108678 540841 127184 108883 79016 1330207 95476 1330207 Various 74828


Sample ID Sample Date Methane


SG-1 8/13/2015 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND


SG-2 8/13/2015 130.0 7.3 3.4 2.6 <0.80 <0.80 2.8 1.0 84.0 <0.16 23.0 <0.16 11.0 3.9 14.9 ND NA


SG-3 8/13/2015 130.0 6.0 1.5 <0.80 <0.80 <0.80 2.2 <0.80 43.0 <0.16 11.0 <0.16 5.7 2.2 7.9 ND ND


SG-4 8/13/2015 160.0 4.4 2.7 3.0 70.0 <0.80 3.5 0.8 24.0 580.0 14.0 8.1 11.0 3.9 14.9 ND ND


SG-5 8/13/2015 110.0 2.8 2.7 2.1 <0.80 24.0 2.2 <0.80 200.0 590.0 18.0 7.9 9.3 3.2 12.5 ND ND


SG-6 8/13/2015 NA NA NA NA NA NA NA NA NA NA NA NA NA A NA NA ND


2,500 0.49 19 NDC 850 200 44 44 740 5.0 1,300 0.37 23 23 23 Various 1.25E+04 (g)


82,000 16 640 NDC 28,000 6,600 1,500 1,500 25,000 170 44,000 12 760 760 760 Various 1.25E+04 (g)


8.20E+05 160 6,400 NDC 2.80E+05 66,000 15,000 15,000 2.50E+05 1,700 4.40E+05 120 7,600 7,600 7,600 Various 1.25E+04 (g)


10,000 2.1 96 NDC 3,600 830 190 190 3,100 25 5,500 1.5 96 96 96 Various 1.25E+04 (g)


1.40E+06 280 13,000 NDC 4.70E+05 1.10E+05 25,000 25,000 4.20E+05 3,300 7.40E+05 210 13,000 13,000 13,000 Various 1.25E+04 (g)


1.40E+07 2,800 1.30E+05 NDC 4.70E+06 1.10E+06 2.50E+05 2.50E+05 4.20E+06 33,000 7.40E+06 2,100 1.30E+05 1.30E+05 1.30E+05 Various 1.25E+04 (g)


25,000 NDC NDC NDC NDC NDC NDC NDC NDC 2,800 9,300 74,000 4,800 4,800 4,800 Various NDC


8.28E+05 NDC NDC NDC NDC NDC NDC NDC NDC 93,000 3.10E+05 2.48E+06 1.60E+05 1.60E+05 1.60E+05 Various NDC


  Applicable Criteria/RBSL Exceeded 


BOLD   Value Exceeds Applicable Criteria


bgs   Below Ground Surface (feet)


ND   Not detected at levels above the laboratory Method Detection Limit (MDL) or Minimum Quantitative Level (MQL)


NA   Not Applicable


NDC   "No Defined Criteria" by the Michigan Department of Environmental Quality (MDEQ)
1


  The IAC and SGC presented in this table are health-based values. The applicable IAC and SGC are based on the higher of the health-based value and the appropriate analytical reporting limit.


IRASL   Immediate Response Acute Vapor Intrusion Screening Levels 


5.5


MDEQ Guidance Document For The Vapor Intrusion Pathway, Policy and Procedure Number: 09-017, Appendix D Vapor Intrusion Screening Values, May 2013


Residential Screening Levels (ppbv)


IRASL Indoor Air (AIAvi)


IRASL Soil Gas (ASGvi)


Vapor Intrusion Shallow Sub-Slab Soil Gas Screening Levels (≤ 1.5m bgs) (SGVI-SS)


Vapor Intrusion Deep Soil Gas Screening Levels (SGVI)


Vapor Intrusion Indoor Air Screening Levels (IAVI)


Vapor Intrusion Shallow Sub-Slab Soil Gas Screening Levels (≤ 1.5m bgs) (SGVI-SS)


Vapor Intrusion Deep Soil Gas Screening Levels (SGVI)


Nonresidential Screening Levels (ppbv)


DRAFT Acute Vapor Intrusion Screening Levels for Indoor Air and Soil Gas; Residential and Nonresidential Land Use, February 2013 (ppbv)


VOLATILE ORGANIC COMPOUNDS (VOCs)


AND METHANE


(ppbv)


VOCs


Vapor Intrusion Indoor Air Screening Levels (IAVI)


Chemical Abstract Service Number (CAS#)                                 


Sample Depth (feet bgs)


4.5


3.5


7.5


3.5


5.5
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June 20, 2016 
 
Mr. Frank R. Simon 
FLS Properties #5, LLC  
P.O. Box 689 
Bloomfield Hills, Michigan 48303 
 
RE: Summary Report for the Site Investigation Activities at the  


Vacant Land located at 856 North Old Woodward Avenue, Birmingham, Michigan 
 Parcel ID: 08-19-25-328-001 


PM Environmental, Inc. Project No. 01-5889-0-001 
 
Dear Mr. Simon: 
 
PM Environmental, Inc. (PM) completed site investigation activities for the vacant land (Parcel 
ID: 08-19-25-328-001) located at 856 North Old Woodward Avenue, Birmingham, Oakland 
County, Michigan 48009 (hereafter referred to as the subject property). This report summarizes 
the activities completed by PM in May 2016 to further define potentially listed hazardous waste 
soil contamination, and associated conclusions and recommendations.  
 
THIS REPORT WAS PREPARED FOR THE EXCLUSIVE USE OF FLS PROPERTIES #5, 
LLC, WHO MAY RELY ON ITS CONTENTS AND CONCLUSIONS. 
 
SITE DESCRIPTION AND BACKGROUND 
 
The subject property consists of vacant land with asphalt paved parking in the northeastern 
portion, remnants of a building foundation in the northern portion, and grass in the remaining 
portions (Figure 2). The property has a down-gradient slope from North Old Woodward Avenue 
east to where it adjoins the Rouge River, which is an elevation difference of approximately 15 
feet. 
 
Standard and other historical sources documented that the subject property was developed in at 
least 1937 with a gasoline dispensing station and one other structure, likely a residential 
dwelling, in the northern and eastern portions of the subject property. In 1940, the gasoline 
dispensing station was converted to a gift shop. By 1946, a residential dwelling was reportedly 
converted into a tea room and restaurant in the western portion of the subject property. The gift 
shop appears to have been demolished by 1949. The tea room and restaurant operated until 
1988, when the commercial building was demolished. 
 
PREVIOUS SITE INVESTIGATION 
 
PM reviewed the following previous environmental reports for the subject property which are 
included within ASTI’s April 2015 Phase I Environmental Site Assessment (ESA). 
 


Name of Report Date of Report Company that Prepared Report 


Phase I ESA October 23, 2006 
Soils and Materials Engineers, Inc. 


(SME) 
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Name of Report Date of Report Company that Prepared Report 


Baseline Environmental 
Assessment (BEA) 


November 6, 2006 SME 


Phase I ESA April 10, 2015 ASTI Environmental (ASTI) 


BEA September 4, 2015 PM 


 
Phase I ESA, October 2006, SME: SME completed a Phase I ESA dated October 23, 2006. At 
the time of SME’s Phase I ESA, the subject property was vacant land. SME identified RECs in 
association with the 1) debris and fill material located on the subject property; 2) the fuel oil tank 
identified in historical records; 3) volatile organic compounds (VOCs) and lead detected in soil 
and groundwater samples collected from the subject property above the Part 201 Residential 
and Nonresidential cleanup criteria; and, 4) the north adjoining dry cleaner. 
 
BEA, November 2006, SME: SME completed a BEA dated November 6, 2006. The BEA 
summarizes subsurface investigation activities completed by SME on September 26, 2006 to 
assess the RECs identified in the September 2006 Phase I ESA, a Geotechnical Investigation 
report dated October 20, 2006 completed as part of a proposed future development at the time, 
and two previous subsurface investigations completed in 2002 and 2005. 
 
On September 26, 2006 SME completed a scope of work that consisted of the advancement of 
seven soil borings (SP1 through SP7), the installation of four temporary monitoring wells (SP1, 
SP2, SP4, and SP7), and the collection of six soil samples and three groundwater samples for 
laboratory analysis of VOCs, polynuclear aromatic compounds (PNAs), and metals (cadmium, 
chromium, and lead) to assess the RECs identified in the September 2006 Phase I ESA. 
Concentrations of benzene, tetrachloroethene (PCE), and xylenes were detected in the soil 
sample collected at SP6 (7.0-8.0 feet bgs) above the Part 201 Residential and Nonresidential 
Drinking Water Protection (DWP) and Groundwater Surface Water Interface Protection (GSIP) 
cleanup criteria. Concentrations of benzene, lead, and methyl-tert-butyl ether (MTBE) were 
detected in the groundwater samples collected at SP2 and SP7 above the Part 201 Residential 
and Nonresidential Drinking Water (DW) and Groundwater Surface Water Interface (GSI) 
cleanup criteria. No other concentrations of VOCs, PNAs, or metals were detected in the soil 
and groundwater samples collected from the subject property above the laboratory method 
detection limits (MDLs) and/or the most restrictive Part 201 Residential cleanup criteria.  
 
SME completed a Geotechnical Investigation dated October 20, 2006, in which on September 
21 and 22, 2006 SME completed a scope of work consisting of the advancement of six soil 
borings (B1 through B6) as part of a proposed future development. The soil stratigraphy at the 
subject property was identified as consisting of sand/clay fill containing concrete, brick, asphalt, 
and cinder fragment with trace amount of organics to 26.0 feet bgs in the northeastern portion of 
the subject property, 10.0 feet bgs in the southeastern portion of the subject property, 3.5 feet 
bgs in the northwestern and southwestern portions of the subject property, and 11.0 feet bgs in 
the central portion of the subject property. The fill material was identified as being underlain by 
native interbedded clay and sand to a depth of 74.0 feet bgs, the maximum depth explored. 
Perched and discontinuous groundwater was encountered at various depths between 9.0 and 
29.5 feet bgs within the fill material and the native sand seams. SME recommended a partial 
undercut of the existing fill within the below-grade parking and other pavement areas, installing 
soldier piles and lagging to protect adjacent structures during construction, not using the 
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existing fill material as engineered fill, completing moisture conditioning for suitable compaction 
of the native clay, drilling piers to support the proposed building, and using standard sump and 
pit methods or crushed aggregate to prevent disturbance from groundwater accumulation. 
 
A subsurface investigation was reportedly completed on the subject property in 2002, in which 
the scope of work consisted of the advancement of six soil borings and the installation of four 
monitoring wells. Concentrations of benzene, ethylbenzene, MTBE, naphthalene, and lead were 
detected in the samples collected from the subject property above the Part 213 Risk-Based 
Screening Levels (RBSLs) in the northern portion of the subject property; however, these 
analytical results were not available for review. The concentrations reportedly migrated onto the 
subject property from the northeast adjoining gasoline dispensing station and open Leaking 
Underground Storage Tank (LUST) site identified as 35975 Woodward Avenue. 
 
Delta Environmental Consultants, Inc. (Delta) installed five monitoring wells (TW-1, TM3, TW-4, 
OW-10, and OW-11) on the subject property in 1996 as part of LUST investigation activities for 
the northeast adjoining open LUST site. Subsequent to installation a series of groundwater 
monitoring events were completed on the subject property between 1996 and 2006. The most 
recent documented events available for review occurred in October 2005, February 2006, and 
April 2006 and were completed by PM. Groundwater samples were collected from TW-1, TW-4, 
and OW-11 and submitted for laboratory analysis of VOCs and lead, or some combination 
thereof. TW-3 and OW-10 did not produce groundwater sufficient for groundwater collection. 
Concentrations of benzene, MTBE, vinyl chloride, and lead were detected in the groundwater 
samples collected at TW-1 and TW-4 above the Part 213 Residential and Nonresidential DW 
and/or GSI RBSLs. No concentrations of other VOCs were detected in the groundwater 
samples collected at TW-1 and TW-4 above the laboratory MDLs or the most restrictive Part 
213 Residential RBSLs. No concentrations of VOCs were detected in the groundwater sample 
collected at OW-11 above the laboratory MDLs. Groundwater flow was calculated to flow 
southeast towards the Rouge River. PM was unable to locate the permanent monitoring wells 
during the August 2015 subsurface investigation, discussed below and in Section 1.5. 
 
Phase I ESA (2015): ASTI identified RECs associated with the1) former gasoline dispensing 
operations; 2) potential for orphan USTs associated with the gasoline dispensing operations and 
former fuel oil use; 3) existing contamination; 4) unknown fill material; and 5) the potential for 
migration from adjoining gasoline dispensing station and a dry cleaner.  
 
BEA (2015): On August 11, 2015 PM completed a geophysical survey utilizing GPR at the 
subject property (Figure 2) to investigate the presence of potential orphan USTs.  
 
No anomalies consistent with orphan USTs were identified. A suspect fill port pipe was visually 
identified during PM’s GPR survey in the central portion of the subject property and the pipe 
was traced using a PL 2000 utility locator. PM advanced a shallow hand auger to 5.0 feet bgs in 
the area where the pipe terminated, and no anomalies where encountered.  
 
On August 13, 2015 PM completed a scope of work consisting of the advancement of six soil 
borings (SB-1 through SB-6), the installation of two temporary monitoring wells (TMW-1 and 
TMW-2), the installation of six soil gas sampling points (SG-1 through SG-6), and the collection 
of seven soil samples, two groundwater samples, and six soil gas samples for laboratory 
analysis of VOCs, PNAs, polychlorinated biphenyls (PCBs), and Michigan Ten Metals (arsenic, 
barium, cadmium, chromium, copper, lead, mercury, selenium, silver, and zinc), and methane, 
or some combination thereof, to assess the RECs identified in ASTI’s April 2015 Phase I ESA.  
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Analytical results identified concentrations of PCE in various location on the property that 
included exceedances of Part 201 Residential and Nonresidential DWP and/or GSIP cleanup 
criteria. Soil gas analytical results identified concentrations of PCE above MDEQ Residential 
Vapor Intrusion Screening Levels (VISLs) in SG-4 and SG-5.  
 
Due to the presence of an adjoining dry cleaner, the PCE concentrations are likely from a dry 
cleaning release, therefore, PCE impacted soils removed from the property during 
redevelopment would be a "listed" hazardous waste under Michigan Part 111 and the Federal 
Resource Conservation and Recovery Act (RCRA). In addition to the PCE, concentrations of 
xylenes and various metals were above Part 201 Residential and Nonresidential DWP, GSIP, 
and/or Residential DC cleanup criteria in the soil samples collected. Concentrations of silver in 
groundwater were above Part 201 GSI cleanup criteria. 
 
MAY 2016 SITE INVESTIGATION ACTIVITIES 
 
On May 26, 2016, PM completed a scope of work consisting of the advancement of nine soil 
borings (SB-7 through SB-15) and installation of two temporary monitoring wells (TMW-11 and 
TMW-13) to further define the horizontal extent of chlorinated solvent soil and/or groundwater 
impacts (i.e. PCE and related compounds at the subject property). Fifteen soil and two 
groundwater samples were collected for analysis of VOCs. Refer to Figures 3 and 4 for the 
locations of soil borings and temporary monitoring wells completed by PM in 2016. 
 
The purpose of the May 2016 activities was to evaluate and document the extent of chlorinated 
solvent concentrations in the sampled media. 


DESCRIPTION OF MAY 2016 SOIL BORING LOCATIONS 


Location and 
Total Depth 
(feet bgs) 


Soil Sample 
Depth 


(feet bgs) 


TMW 
Screen 
Interval 


and [DTW] 
(feet bgs) 


Analysis Objectives 
Sample Selection 


(justification) 


SB-7 
(20.0) 


5.0-6.0 
and 


9.5-10.5 
NA VOCs 


Delineate the 
horizontal 
extent of 


chlorinated 
solvent impacts 


Soil: Intermediate and 
deeper sand/clay interface 
samples collected based on 
the lack of field evidence of 
contamination. 
GW: Not encountered. 


SB-8 
(16.0) 


8.0-9.0 
and 


15.0-16.0 
NA VOCs 


Delineate the 
horizontal 
extent of 


chlorinated 
solvent impacts 


Soil: Sample collected from 
the interval with the highest 
PID reading (17.0 ppm) and 
from the end of the boring. 
GW: Not encountered. 


SB-9 
(20.0) 


4.0-5.0 
and 


10.0-11.0 
NA VOCs 


Delineate the 
horizontal 
extent of 


chlorinated 
solvent impacts 


Soil: Samples collected from 
the interval with observed fill 
material and from the 
sand/clay interface. 
GW: Not encountered. 


SB-10 
(20.0) 


4.0-5.0 
and 


10.0-11.0 
NA VOCs 


Delineate the 
horizontal 
extent of 


chlorinated 
solvent impacts 


Soil: Samples collected from 
intervals with observed fill 
material and from the 
sand/clay interface. 
GW: Not encountered. 
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Location and 
Total Depth 
(feet bgs) 


Soil Sample 
Depth 


(feet bgs) 


TMW 
Screen 
Interval 


and [DTW] 
(feet bgs) 


Analysis Objectives 
Sample Selection 


(justification) 


SB/TMW-11 
(18.0) 


2.5-3.5 
and 


10.0-11.0 


13.1-18.1 
[16.19] 


VOCs 


Delineate the 
horizontal 
extent of 


chlorinated 
solvent impacts 


Soil: Samples collected from 
the interval with observed fill 
material and from the 
sand/clay interface. 
GW: Sampled. 


SB-12 
(20.0) 


5.5-6.5 
and 


10.5-11.5 
NA VOCs 


Delineate the 
horizontal 
extent of 


chlorinated 
solvent impacts 


Soil: Intermediate and 
deeper sand/clay interface 
samples collected based on 
the lack of field evidence of 
contamination. 
GW: Not encountered. 


SB/TMW-13 
(10.0*) 


2.0-3.0* 
3.7-8.7 
[5.93] 


VOCs 


Delineate the 
horizontal 
extent of 


chlorinated 
solvent impacts 


Soil: Sample collected above 
saturated zone based on the 
lack of field evidence of 
contamination. 
GW: Sampled. 


SB-14 
(10.0*) 


2.0-3.0* NA VOCs 


Delineate the 
horizontal 
extent of 


chlorinated 
solvent impacts 


Soil: Sample collected from 
interval with observed 
staining. 
GW: Not encountered. 


SB-15 
(10.0*) 


2.0-3.0* NA VOCs 


Delineate the 
horizontal 
extent of 


chlorinated 
solvent impacts 


Soil: Shallow sample 
collected to evaluate soils for 
removal. 
GW: Not encountered. 


GW – Groundwater   NA – Not Applicable  bgs – below ground surface 
PID – photoionization detector ppm – parts per million   
* Depth measured from surface that is approximately 10 feet below street level elevation 


 Investigation Techniques and QA/QC Procedures 


The soil borings were advanced to the desired depth using a direct push drill rig and/or stainless 
steel hand auger. Soil sampling was performed for soil classification, verification of subsurface 
geologic conditions, and for investigating the potential and/or extent of soil and groundwater (if 
encountered) contamination at the subject property.  


During drilling operations, the drilling equipment was cleaned to minimize the possibility of cross 
contamination. These procedures included cleaning equipment with a phosphate free solution 
(i.e., Alconox®) and rinsing with distilled water after each sample collection. Drilling and 
sampling equipment was also cleaned in this manner prior to initiating field activities. 


Soils collected from discrete sample intervals were screened using a PID to determine if VOCs 
were present. Soil from specific depths was placed in plastic bags, sealed, and allowed to 
volatilize. The headspace within each bag was then monitored with the PID. The PID is able to 
detect trace levels of organic compounds in the air space within the plastic bag. The PID utilizes 
a 10.6 electron volts (eV) lamp. Soil samples were collected from the soil borings based upon 
the highest PID reading, visual/olfactory evidence, a change in geology, surficial soil, and/or 
directly above saturated soil. 
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Soil samples for VOC analysis were preserved with methanol, in accordance with USEPA 
method 5035. The soil samples were placed in appropriately labeled containers with Teflon 
lined lids and/or sanitized glass jars, placed in an ice packed cooler, and transported under 
chain of custody procedures for laboratory analysis within applicable holding times. 


The temporary monitoring wells were installed to collect groundwater samples for chemical 
analysis. New well assemblies were used for the temporary wells, consisting of a 5-foot long, 
one-inch diameter, 0.010-inch slot, schedule 40, PVC screen and a 1-inch diameter PVC 
casing. After the screen for the well was set to the desired depth, natural sands were allowed to 
collapse around the well screen. The wells were developed using either a new disposable 0.9-
inch diameter bailer or peristaltic pump equipped with new, chemically inert, 3/8-inch diameter 
polyethylene and silicon tubing. Well development was performed by purging until clear, turbid 
free groundwater was observed coming from the well.  
 
Groundwater samples collected from the temporary monitoring wells were generally collected 
using low flow sampling methods and protocols using a peristaltic pump equipped with new, 
chemically inert, 3/8-inch diameter polyethylene and silicon tubing. The samples were collected 
into preserved vials or bottles or within unpreserved bottles or jars, as applicable for the analyte 
and/or method. 
 
All samples collected were transported under chain of custody procedures for laboratory 
analysis within applicable holding times. Upon completion of the investigation, the temporary 
monitoring wells were removed from the soil borings and the soil borings were abandoned by 
placing the soil cuttings back into the borehole, filling the void with bentonite chips, hydrating the 
chips, resurfacing and returning the area to its pre-drilling condition. 


GEOLOGY/HYDROGEOLOGY 


Based on review of soil boring logs from site investigations completed between 2006 and 2016, 
the soil stratigraphy at the subject property generally consists of sand and/or clay fill to depth 
ranging between 8.0 feet bgs and 18.0 feet bgs, underlain by native sand and clay lenses (i.e. 
interbedded sand and clay) to a depth of at least 74.0 feet bgs, the maximum depth explored. 
Fill material and debris was encountered at varying thicknesses between the surface to a depth 
of approximately 18.0 feet bgs. In general, the fill material increases in quantity and depth 
towards the northeastern portion of the subject property.  
 
Limited, discontinuous, and perched groundwater was at varying depths in four of the 15 soil 
borings completed by PM in 2015 and 2016 between depths of 15.0 and 25 feet below street 
level elevation. Additionally, the eastern portion of the subject property is located within a flood 
plain area that must be kept free of encroachment so that the 1% annual chance flood can be 
carried without substantial increases in flood heights. The base flood elevation is approximately 
740 feet per the FEMA Flood Insurance Study (FIS).  
 
The soil boring logs for soil borings advanced by PM are included in Appendix A, which consist 
of site specific geology, sample depths, and temporary monitoring well details. 


LOCATION OF CONTAMINATED MEDIA ON THE SUBJECT PROPERTY 


The analytical results for the samples collected during site investigation activities conducted 
between 2006 and 2016 were compared with the MDEQ Generic Cleanup Criteria and 
Screening Levels as presented in Part 201 Rules 299.1 through 299.50, dated December 30, 
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2013 entitled “Cleanup Criteria Requirements for Response Activity”, in accordance with Section 
20120a(1) using the Residential and Nonresidential cleanup criteria. Analytical results, when 
applicable, were compared to VISLs presented in the MDEQ May 2013 Guidance Document for 
the Vapor Intrusion Pathway. 
 
The analytical results are summarized on Figures 3 and 4 and in Tables 1 through 4. The 
laboratory analytical reports are included in Appendix B. 
 
 Soil Analytical Results 
 
The table below summarizes the analytical results in soil samples from site investigation 
activities completed between 2006 and 2016 for target analytes that may represent listed 
hazardous waste. Any detectable concentrations would be representative of a listed hazardous 
waste as the presumed source is from dry cleaning operations. All soil analytical results are 
summarized on Figure 3 and in Tables 1 through 3.  
 


SUMMARY OF PCE/TCE SOIL ANALYTICAL RESULTS 


 
Part 201 
Cleanup 
Criteria 


Target Analyte Soil Sample Location(s) 


<MDL PCE/TCE 


 SP1 (4.0-5.0) SP2 (4.5-5.5) SP3 (0.0-2.0)
 SP5 (3.0-4.0) SP7 (9.0-10.0) SB-1 (5.5-6.5)
 SB-2 (6.0-7.0) SB-3 (19.0-20.0) SB-8 (8.0-9.0)
 SB-8 (15.0-16.0) SB-10 (4.0-5.0) SB-10 (10.0-11.0)
 SB-12 (10.5-11.5) SB-13 (2.0-3.0) SB-15 (2.0-3.0) 


>MDL and Part 
201 Criteria not 


exceeded 
PCE  SB-5 (15.0-16.0) SB-6 (4.0-5.0) 


DWP (R/NR) 


PCE 


 SP6 (7.0-8.0) SB-4 (7.5-8.5) SB-4 (13.0-14.0)
 SB-7 (5.0-6.0) SB-7 (9.5-10.5) SB-9 (4.0-5.0)
 SB-9 (10.0-11.0) SB-11 (2.5-3.5) SB-11 (10.0-11.0)
 SB-12 (5.5-6.5) SB-14 (2.0-3.0) 


TCE   SB-7 (9.5-10.5) 


GSIP PCE 
 SP6 (7.0-8.0) SB-4 (7.5-8.5) SB-7 (9.5-10.5)
  SB-12 (5.5-6.5) 


MDL – method detection limit 
R – Residential    DWP – Drinking Water Protection 
NR – Nonresidential  GSIP – Groundwater Surface Water Interface Protection 
PCE - Tetrachloroethylene  TCE - Trichloroethylene 


 
In addition to the summarized results above, a concentration of xylenes was identified in SB-11 
(10.0-11.0 feet bgs) above Part 201 GSIP cleanup criteria in the soil samples collected in May 
2016. Concentrations of various petroleum VOCs were identified in SB-8, SB-10, SB-11, and 
SB-13 that are below the most restrictive Part 201 cleanup criteria. 







Summary Report for Site Investigation Activities at the Vacant Land 
Located at 856 North Old Woodward Avenue, Birmingham, Michigan 


PM Environmental, Inc. Project No. 01-5889-0-0003; June 20, 2016 
 


PM Environmental, Inc. 
Page 8 


 Groundwater Analytical Results 


Groundwater analytical results for site investigation activities conducted between 2006 and 
2016 are presented on Figure 4 and in Table 4. A concentration of benzene was identified in 
TMW-11 above Part 201 Residential and Nonresidential DW cleanup criteria. Concentrations of 
PCE and/or cis-1,2-dichloroethylene were identified in each of the two groundwater samples 
collected, below the most restrictive Part 201 cleanup criteria.  
 
 Soil Gas Analytical Results 
 
Soil gas analytical results identified concentrations of PCE above MDEQ Residential Vapor 
Intrusion Screening Levels (VISLs) in SG-4 and SG-5. Concentrations of various VOCs were 
identified in the reaming samples that are below the most restrictive MDEQ VISLs. Refer to 
Figure 5 and Table 5 for additional information on the soil gas sample locations and results. 


CONCLUSIONS AND RECOMMENDATIONS 


On May 26, 2016, PM completed a scope of work consisting of the advancement of nine soil 
borings (SB-7 through SB-15) and installation of two temporary monitoring wells (TMW-11 and 
TMW-13) to further define the horizontal extent of chlorinated solvent impacts in soil and 
groundwater at the subject property. Fifteen soil and two groundwater samples were collected 
for analysis of VOCs. Refer to Figures 3 and 4 for the locations of soil borings and temporary 
monitoring wells completed by PM in 2016. 


Soil analytical results identified additional concentrations of chlorinated solvents exceeding Part 
201 cleanup criteria. Limited groundwater analytical results identified concentrations of PCE in 
the two samples collected in 2016. The extent of soil and groundwater impact has not been fully 
defined. Due to the nature of the soil impacts (i.e. chlorinated solvents associated with dry 
cleaning operations, any soil and groundwater impacted with chlorinated solvents that are 
removed during development would require disposal as a listed hazardous waste. Based on the 
analytical results, the estimated in place volume of listed hazardous waste requiring removal as 
part of the development is 2,800 cubic yards that would represents approximately 4,500 tons of 
soils dependent on soil composition. 


Listed hazardous waste requires specialized handling, disposal, and reporting related to soil 
and/or groundwater removal. Additional costs may also be incurred if the soil is determined to 
be land disposal restricted (LDR). To ensure potential development related disposal costs are 
well understood, PM recommends further delineation of chlorinated solvent soil impacts prior to 
removal. Additionally, removal of impacted soils requiring disposal as hazardous waste is to be 
completed prior to additional site work to minimize the volume of listed hazardous waste 
disposal and prevent exacerbation of the identified contamination during development activities.  


If you have any questions related to this report, please do not hesitate to contact our office at 
(800) 313-2966. 
 


Sincerely, 
PM Environmental, Inc.  


    
Jamie Antoniewicz, P.E.    J. Adam Patton, CHMM 
Project Engineer     Manager of Site Investigation Services 
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FIGURES 


Figure 1: Site Vicinity Diagram 
Figure 2: Generalized Diagram of the Subject Property and Adjoining Properties 
Figure 3: Soil Boring/Temporary Monitoring Well/Soil Gas Location Map with Soil 


Analytical Results  
Figure 4: Soil Boring/Temporary Monitoring Well/Soil Gas Location Map with Groundwater 


Analytical Results  
Figure 5: Soil Boring/Temporary Monitoring Well/Soil Gas Location Map with Soil Gas 


Analytical Results  
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Table 1: Summary of Soil Analytical Results: VOCs 
Table 2: Summary of Soil Analytical Results: PNAs 
Table 3: Summary of Soil Analytical Results: PCBs and Metals 
Table 4: Summary of Groundwater Analytical Results: VOCs, PNAs, Michigan 10 Metals, 


and Methane 
Table 5: Summary of Soil Gas Analytical Results: VOCs and Methane 
 
APPENDICES 
 
Appendix A: Soil Boring Logs 
Appendix B: Laboratory Analytical Reports 
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SUMMARY OF SOIL ANALYTICAL RESULTS


VOCs
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Sample Date
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9/29/2006 4.0-5.0 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL


9/29/2006 4.5-5.5* <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 78 <MDL <MDL <MDL <MDL <MDL


<MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL


<MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL


9/29/2006 3.0-4.0 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL


9/29/2006 7.0-8.0 130 55 <MDL <MDL 140 <MDL 660 110 1,300 730 <MDL <MDL 300 1,200 <MDL


9/29/2006 9.0-1.0 <MDL <MDL <MDL <MDL 100 <MDL <MDL <MDL <MDL 160 <MDL <MDL 160 550 <MDL


8/13/2015 5.5-6.5* <50 <50 <50 <50 <50 <250 <250 <50 <50 <50 <50 <50 <50 <150 <MDL


8/13/2015 6.0-7.0* <50 <50 <50 <50 <50 <250 <250 <50 <50 <50 <50 <50 <50 <150 <MDL


8/13/2015 19.0-20.0 <50 <50 <50 <50 <50 <250 <250 <50 <50 <50 <50 <50 <50 <150 <MDL


8/13/2015 7.5-8.5 <50 <50 <50 <50 <50 <250 <250 <50 2,000 <50 <50 <50 97 380 <MDL


8/13/2015 13.0-14.0 <50 <50 <50 <50 <50 <250 <250 <50 570 <50 <50 <50 <50 <150 <MDL


8/13/2015 15.0-16.0 <50 <50 1,000 <50 71 <250 <250 <50 83 210 <50 100 120 400 <MDL


8/13/2015 4.0-5.0 <50 <50 <50 <50 <50 <250 <250 <50 87 <50 <50 <50 <50 <150 <MDL


5/26/2016 5.0-6.0 <70 <70 NA <70 <70 <100 <300 <70 650 <70 <70 <70 <70 <170 <MDL


5/26/2016 9.5-10.5 <80 <80 NA 80 <80 <200 <400 <80 5,880 <80 180 <80 <80 <280 <MDL


5/26/2016 8.0-9.0 <70 <70 NA <70 <70 100 <300 <70 <70 <70 <70 <70 <70 <170 <MDL


5/26/2016 15.0-16.0 70 <60 NA <60 <60 <100 <300 <60 <60 <60 <60 <60 <60 <160 <MDL


5/26/2016 4.0-5.0 <70 <70 NA <70 <70 <100 <300 <70 210 <70 <70 <70 <70 <170 <MDL


5/26/2016 10.0-11.0 <70 <70 NA <70 <70 <100 <300 <70 260 <70 <70 <70 <70 <170 <MDL


5/26/2016 4.0-5.0 <60 <60 NA <60 <60 <100 <300 <60 <60 <60 <60 <60 <60 <160 <MDL


5/26/2016 10.0-11.0 <60 <60 NA <60 <60 100 <300 <60 <60 <60 <60 <60 <60 <160 <MDL


5/26/2016 2.5-3.5 <60 <60 NA <60 <60 200 <300 <60 260 100 <60 <60 70 220 <MDL


5/26/2016 10.0-11.0 70 <70 NA <70 290 800 800 290 300 1,220 <70 150 280 1,620 <MDL


5/26/2016 5.5-6.5 <70 <70 NA <70 <70 200 <300 <70 2,900 <70 <70 <70 <70 <170 <MDL


5/26/2016 10.5-11.5 <70 <70 NA <70 <70 <100 <400 <70 <70 <70 <70 <70 <70 <170 <MDL


5/26/2016 2.0-3.0* <60 <60 NA <60 <60 <100 <300 <60 <60 <60 <60 <60 <60 <160 <MDL


5/26/2016 2.0-3.0* <60 <60 NA <60 <60 <100 <300 <60 120 <60 <60 <60 <60 <160 <MDL


5/26/2016 2.0-3.0* <70 <70 NA <70 <70 <100 <300 <70 <70 <70 <70 <70 <70 <170 <MDL


100 1,600 NL 1,400 1,500 57,000 35,000 1,600 100 16,000 100 1,800 2,100 5,600 Various


4,000 {X} ID NL 12,000 360 4,200 730 ID 1,200 {X} 5,400 4,000 {X} 570 570 820 Various


1,600 ID NL 22,000 87,000 2.70E+06 2.50E+05 ID 11,000 3.3E+05 {C} 1,000 2.6E+06 {C} 4.3E+06 {C} 6.3E+06 {C} Various


13,000 ID NL 1.80E+05 7.20E+05 1.50E+06 3.00E+05 ID 1.70E+05 2.80E+06 11,000 1.60E+07 2.10E+07 4.60E+07 Various


34,000 ID NL 4.20E+05 1.00E+06 1.50E+06 3.00E+05 ID 4.80E+05 5.10E+06 25,000 3.80E+08 5.00E+08 6.10E+07 Various


79,000 ID NL 9.90E+05 2.20E+06 1.50E+06 3.00E+05 ID 1.1E+06 1.20E+07 57,000 3.80E+08 5.00E+08 1.30E+08 Various


3.80E+08 2.00E+09 NL 2.30E+09 1.00E+10 6.70E+08 2.00E+08 1.30E+09 2.7E+09 2.70E+10 1.30E+08 8.20E+10 8.20E+10 2.90E+11 Various


1.80E+05 2.50E+06 NL 2.5E+06 {C} 2.2E+07 {C} 8.10E+06 1.60E+07 2.50E+06 2.0E+05 {C} 5.0E+07 {C} 5.0E+5 {C,DD} 3.2E+07 {C} 3.2E+07 {C} 4.1E+08 {C} Various


100 4,600 NL 1,400 1,500 1.70E+05 1.00E+05 4,600 100 16,000 100 1,800 2,100 5,600 Various


8,400 ID NL 41,000 4.6E+05 {C} 4.90E+06 4.70E+05 ID 21,000 6.1E+05 {C} 1,900 4.8E+06 {C} 8.0E+06 {C} 1.2E+07 {C} Various


45,000 ID NL 2.10E+05 2.40E+06 1.80E+06 3.50E+05 ID 2.10E+05 3.30E+06 14,000 1.90E+07 2.50E+07 5.40E+07 Various


99,000 ID NL 4.30E+05 3.10E+06 1.80E+06 3.50E+05 ID 4.90E+05 3.60E+07 25,000 4.60E+08 6.00E+08 6.50E+07 Various


2.30E+05 ID NL 1.00E+06 6.50E+06 1.80E+06 3.50E+05 ID 1.1E+06 3.60E+07 58,000 4.60E+08 6.00E+08 1.30E+08 Various


4.70E+08 ID NL 1.00E+09 1.30E+10 2.90E+08 8.80E+07 5.90E+08 1.2E+09 1.20E+10 5.90E+07 3.60E+10 3.60E+10 1.30E+11 Various


8.40E+05 {C} 8.00E+06 NL 8.0E+06 {C} 7.1E+07 {C} 2.60E+07 5.20E+07 8.00E+06 9.3E+05 {C} 1.6E+08 {C} 6.6E+05 {C,DD} 1.0E+08 {C} 1.0E+08 {C} 1.0E+09 {C} Various


4.00E+05 1.00E+07 NL 6.40E+05 1.40E+05 NA NA 1.00E+07 88,000 2.50E+05 5.00E+05 94,000 1.10E+05 1.50E+05 Various


2013-07-02 Version


Applicable Criterion/RBSL Exceeded 


BOLD Value Exceeds Applicable Criterion/RBSL


bgs Below Ground Surface (feet)


1 1,2,3-Trimethylbenzene RBSLs based on the more restrictive of 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene.


MDL Laboratory method detection limit


NA Not Applicable


NL Not Listed


NLL Not Likely to Leach


NLV Not Likely to Volatilize


ID Insufficient Data


* Measured from a point approximately 10 feet below street elevation


9/29/2006 0.0-2.0*


VOLATILE ORGANIC COMPOUNDS


(µg/Kg)


Chemical Abstract Service Number (CAS#)


Sample ID VOCs


SB-1


SB-2


SP1


SP2


SP3


SP3 (DUP)


SP5


SP6


SP7


SB-3


SB-4


SB-4


SB-5


SB-6


SB-11


SB-7


SB-7


SB-8


SB-8


SB-11


SB-12


SB-12


SB-13


SB-14


SB-15


Ambient Air Particulate Soil Inhalation (Res PSI)


Direct Contact (Res DC)


Cleanup Criteria Requirements for Response Activity (R 299.1 - R 299.50) 


Generic Soil Cleanup Criteria Tables 2 and 3:  Residential and Non-Residential Part 201 Generic Cleanup Criteria and Screening Levels/Part 213 Risk-Based Screening Levels, December 30, 2013


Residential (µg/Kg)


Drinking Water Protection (Res DWP)


Groundwater Surface Water Interface Protection (GSIP)


Screening Levels (µg/Kg)


Soil Saturation Concentration Screening Levels (Csat)


Nonresidential (µg/Kg)


Drinking Water Protection (Nonres DWP)


Soil Volatilization to Indoor Air Inhalation (Nonres SVII)


Ambient Air Infinite Source Volatile Soil Inhalation (Nonres VSI)


Ambient Air Finite VSI for 5 Meter Source Thickness


Ambient Air Finite VSI for 2 Meter Source Thickness


SB-9


SB-9


SB-10


SB-10


Ambient Air Particulate Soil Inhalation (Nonres PSI)


Direct Contact (Nonres DC)


Soil Volatilization to Indoor Air Inhalation (Res SVII)


Ambient Air Infinite Source Volatile Soil Inhalation (Res VSI)


Ambient Air Finite VSI for 5 Meter Source Thickness


Ambient Air Finite VSI for 2 Meter Source Thickness







TABLE 2


SUMMARY OF SOIL ANALYTICAL RESULTS


PNAs


856 NORTH OLD WOODWARD AVENUE, BIRMINGHAM, MICHIGAN


PM PROJECT # 01-5889-0-0003
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56553 50328 205992 191242 207089 218019 206440 193395 91576 85018 129000


Sample Date
Sample Depth 


(feet bgs)


9/29/2006 4.0-5.0 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL


9/29/2006 4.5-5.5* <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL


<MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL


<MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL


9/29/2006 3.0-4.0 <MDL <MDL 1,900 <MDL <MDL <MDL 3,800 <MDL <MDL 1,800 2,900


9/29/2006 7.0-8.0 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL


9/29/2006 9.0-1.0 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL


8/13/2015 5.5-6.5* <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330


8/13/2015 6.0-7.0* <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330


8/13/2015 19.0-20.0 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330


8/13/2015 7.5-8.5 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330


8/13/2015 13.0-14.0 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330


8/13/2015 15.0-16.0 740 590 910 390 380 870 1,600 <330 500 1,200 1,300


8/13/2015 4.0-5.0 1,200 1,100 1,500 810 820 1,400 2,300 670 <330 1,000 1,900


NA NA NA NA NA NA NA NA NA NA NA


NLL NLL NLL NLL NLL NLL 7.30E+05 NLL 57,000 56,000 4.80E+05


NLL NLL NLL NLL NLL NLL 5,500 NLL 4,200 2,100 ID


NLV NLV ID NLV NLV ID 1.0E+9 {D} NLV 2.70E+06 2.8E+06 1.0E+9 {D}


NLV NLV ID NLV NLV ID 7.40E+08 NLV 1.50E+06 1.60E+05 6.5E+08


NLV NLV ID NLV NLV ID 7.4E+08 NLV 1.50E+06 1.60E+05 6.5E+08


NLV NLV ID NLV NLV ID 7.4E+08 NLV 1.50E+06 1.60E+05 6.5E+08


ID 1.5E+06 ID 8.0E+08 ID ID 9.3E+09 ID 6.70E+08 6.7E+06 6.7E+09


20,000 2,000 20,000 2.5E+06 2.00E+05 2.0E+06 4.6E+07 20,000 8.10E+06 1.6E+06 2.9E+07


NLL NLL NLL NLL NLL NLL 7.30E+05 NLL 1.70E+05 1.60E+05 4.80E+05


NLV NLV ID NLV NLV ID 1.0E+9 {D} NLV 4.90E+06 5.1E+06 1.0E+9 {D}


NLV NLV ID NLV NLV ID 8.9E+08 NLV 1.80E+06 1.90E+05 7.8E+08


NLV NLV ID NLV NLV ID 8.8E+08 NLV 1.80E+06 1.90E+05 7.8E+08


NLV NLV ID NLV NLV ID 8.8E+08 NLV 1.80E+06 1.90E+05 7.8E+08


ID 1.9E+06 ID 3.5E+08 ID ID 4.1E+09 ID 2.90E+08 2.9E+06 2.9E+09


80,000 8,000 80,000 7.0E+06 8.00E+05 8.0E+06 1.3E+08 80,000 2.60E+07 5.2E+06 8.4E+07


NA NA NA NA NA NA NA NA NA NA NA


2013-07-02 Version


  Applicable Criterion/RBSL Exceeded 


BOLD   Value Exceeds Applicable Criterion/RBSL


bgs   Below Ground Surface (feet)


MDL   Laboratory method detection limit


NA/NL/ID   Not Applicable/Not Listed/Insufficient Data


NLL/NLV   Not Likely to Leach/Not Likely to Volatilizae


* Measured from a point approximately 10 feet below street elevation


Direct Contact (Nonres DC)


Ambient Air Finite VSI for 5 Meter Source Thickness


Ambient Air Finite VSI for 2 Meter Source Thickness


Ambient Air Particulate Soil Inhalation (Res PSI)


Direct Contact (Res DC)


Soil Saturation Concentration Screening Levels (Csat)


Cleanup Criteria Requirements for Response Activity (R 299.1 - R 299.50) 


Generic Soil Cleanup Criteria Tables 2 and 3:  Residential and Non-Residential Part 201 Generic Cleanup Criteria and Screening Levels/Part 213 Risk-Based Screening Levels, December 30, 2013


Residential (µg/Kg)


Nonresidential (µg/Kg)


Screening Levels (µg/Kg)


Drinking Water Protection (Nonres DWP)


Ambient Air Particulate Soil Inhalation (Nonres PSI)


Ambient Air Finite VSI for 5 Meter Source Thickness


Ambient Air Finite VSI for 2 Meter Source Thickness


PNAs


POLYNUCLEAR AROMATIC COMPOUNDS (PNAs)


(µg/Kg)


Sample ID


Soil Volatilization to Indoor Air Inhalation (Res SVII)


Ambient Air Infinite Source Volatile Soil Inhalation (Res VSI)


Chemical Abstract Service Number (CAS#)


Drinking Water Protection (Res DWP)


SB-1


Statewide Default Background Levels


Groundwater Surface Water Interface Protection (GSIP)


SB-2


SB-4


SB-4


SB-5


SB-6


0.0-2.0*
SP3 (DUP)


SP1


SP2


SP3
9/29/2006


Soil Volatilization to Indoor Air Inhalation (Nonres SVII)


Ambient Air Infinite Source Volatile Soil Inhalation (Nonres VSI)


SP5


SP6


SP7


SB-3







TABLE 3


SUMMARY OF SOIL ANALYTICAL RESULTS


PCBs AND METALS


856 NORTH OLD WOODWARD AVENUE, BIRMINGHAM, MICHIGAN


PM PROJECT # 01-5889-0-0003
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1336363 7440382 7440393 7440439 16065831 7440508 7439921 7439976 7782492 7440224 7440666


Sample Date
Sample Depth 


(feet bgs)
PCBs


9/29/2006 4.0-5.0 NA NA NA 220 8,600 NA 22,000 NA NA NA NA


9/29/2006 4.5-5.5* NA NA NA 420 10,000 NA 86,000 NA NA NA NA


NA NA NA 220 7,000 NA 25,000 NA NA NA NA


NA NA NA 230 7,000 NA 25,000 NA NA NA NA


9/29/2006 3.0-4.0 NA NA NA 200 10,000 NA 18,000 NA NA NA NA


9/29/2006 7.0-8.0 NA NA NA 180 7,400 NA 84,000 NA NA NA NA


9/29/2006 9.0-1.0 NA NA NA 420 11,000 NA 72,000 NA NA NA NA


8/13/2015 5.5-6.5* <MDL 8,200 57,000 410 14,000 18,000 56,000 51 290 <100 84,000


8/13/2015 6.0-7.0* <MDL 8,200 61,000 350 12,000 18,000 23,000 <50 450 <100 57,000


8/13/2015 19.0-20.0 <MDL 9,500 65,000 270 25,000 21,000 16,000 <50 300 <100 58,000


8/13/2015 7.5-8.5 <MDL 11,000 86,000 480 15,000 33,000 82,000 110 530 <100 160,000


8/13/2015 13.0-14.0 <MDL 7,800 47,000 270 19,000 19,000 13,000 62 220 <100 49,000


8/13/2015 15.0-16.0 <MDL 10,000 83,000 530 16,000 49,000 82,000 <50 1,200 <100 150,000


8/13/2015 4.0-5.0 <MDL 11,000 63,000 410 19,000 23,000 55,000 140 340 <100 72,000


NA 5,800 75,000 1,200 18,000 32,000 21,000 130 410 1,000 47,000


NLL 4,600 1.30E+06 6,000 30,000 5.80E+06 7.00E+05 1,700 4,000 4,500 2.40E+06


NLL 4,600 1.3E+06 {G} 7,700 {G,X} 3,300 1.8E+05 {G} 8.2E+06 {G,X} 50 {M}; 1.2 400 100 {M}; 27 3.9E+05 {G}


3.0E+06 NLV NLV NLV NLV NLV NLV 48,000 NLV NLV NLV


2.40E+05 NLV NLV NLV NLV NLV NLV 52,000 NLV NLV NLV


7.9E+06 NLV NLV NLV NLV NLV NLV 52,000 NLV NLV NLV


7.9E+06 NLV NLV NLV NLV NLV NLV 52,000 NLV NLV NLV


5.2E+06 7.20E+05 3.30E+08 1.70E+06 2.60E+05 1.30E+08 1.00E+08 2.00E+07 1.30E+08 6.70E+06 ID


{T} 7,600 3.70E+07 5.50E+05 2.50E+06 2.00E+07 4.00E+05 1.60E+05 2.60E+06 2.50E+06 1.70E+08


NLL 4,600 1.30E+06 6,000 30,000 5.80E+06 7.00E+05 1,700 4,000 4,500 5.00E+06


1.6E+07 NLV NLV NLV NLV NLV NLV 89,000 NLV NLV NLV


8.10E+05 NLV NLV NLV NLV NLV NLV 62,000 NLV NLV NLV


2.8E+07 NLV NLV NLV NLV NLV NLV 62,000 NLV NLV NLV


2.8E+07 NLV NLV NLV NLV NLV NLV 62,000 NLV NLV NLV


6.5E+06 9.10E+05 1.50E+08 2.20E+06 2.40E+05 5.90E+07 4.40E+07 8.80E+06 5.90E+07 2.90E+06 ID


{T} 37,000 1.30E+08 2.10E+06 9.20E+06 7.30E+07 9.0E+5 (DD) 5.80E+05 9.60E+06 9.00E+06 6.30E+08


NA NA NA NA NA NA NA NA NA NA NA


2013-07-02 Version


  Applicable Criterion/RBSL Exceeded 


BOLD   Value Exceeds Applicable Criterion/RBSL


bgs   Below Ground Surface (feet)


MDL   Laboratory method detection limit (MDL)


NA/NL/ID   Not Applicable/Not Listed/Insufficient Data


NLL/NLV   Not Likely to Leach/Not Likely to Volatilize


{G}   Metal GSIP Criteria for Surface Water Not Protected for Drinking Water Use based on 418 mg/L CaCO3 Hardness: Station ID 630003, Rouge River, near Troy, MI


* Measured from a point approximately 10 feet below street elevation


POLYCHLORINATED BIPHENYLS (PCBs)


AND MICHIGAN TEN METALS


(µg/Kg)


Chemical Abstract Service Number (CAS#)


 Michigan Ten Metals


SP5


SP6


SP7


SP1


SP2


SP3


Sample ID


9/29/2006 0.0-2.0*
SP3 (DUP)


SB-4


SB-5


SB-6


Ambient Air Particulate Soil Inhalation (Res PSI)


Drinking Water Protection (Res DWP)


Statewide Default Background Levels


SB-3


SB-1


SB-2


Groundwater Surface Water Interface Protection (GSIP)


Direct Contact (Nonres DC)


Screening Levels (µg/Kg)


Ambient Air Finite VSI for 2 Meter Source Thickness


SB-4


Direct Contact (Res DC)


Cleanup Criteria Requirements for Response Activity (R 299.1 - R 299.50) 


Generic Soil Cleanup Criteria Tables 2 and 3:  Residential and Non-Residential Part 201 Generic Cleanup Criteria and Screening Levels/Part 213 Risk-Based Screening Levels, December 30, 2013


Residential (µg/Kg)


Ambient Air Finite VSI for 5 Meter Source Thickness


Ambient Air Finite VSI for 2 Meter Source Thickness


Ambient Air Infinite Source Volatile Soil Inhalation (Res VSI)


Drinking Water Protection (Nonres DWP)


Soil Volatilization to Indoor Air Inhalation (Res SVII)


Nonresidential (µg/Kg)


Soil Saturation Concentration Screening Levels (Csat)


Soil Volatilization to Indoor Air Inhalation (Nonres SVII)


Ambient Air Infinite Source Volatile Soil Inhalation (Nonres VSI)


Ambient Air Finite VSI for 5 Meter Source Thickness


Ambient Air Particulate Soil Inhalation (Nonres PSI)







TABLE 4


SUMMARY OF GROUNDWATER ANALYTICAL RESULTS


VOCs, PNAs, METALS, AND METHANE


856 NORTH OLD WOODWARD AVENUE, BIRMINGHAM, MICHIGAN


PM PROJECT # 01-5889-0-0003
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71432 104518 135988 156592 156605 100414 1634044 103651 127184 108883 95636 108678 1330207 Various 91576 Various 7440382 7440393 7440439 16065831 7440508 7439921 7439976 7782492 7440224 7440666 74828


Sample ID Sample Date
Screen Depth 


(feet bgs)


Depth to Groundwater 


(feet bgs)
Methane


SP2 GW 9/26/2006 2.2 <MDL <MDL <MDL <MDL <MDL 7.7 <MDL <MDL <MDL <MDL <MDL <MDL <MDL NA NA NA NA <MDL <MDL NA 5.9 NA NA NA NA NA


SP2 GW (DUP) 9/26/2006 2.2 <MDL <MDL <MDL <MDL <MDL 7.7 <MDL <MDL <MDL <MDL <MDL <MDL <MDL NA NA NA NA <MDL <MDL NA 8.2 NA NA NA NA NA


SP7 GW 9/26/2006 20.0-25.0 20.0 160 1.7 1.2 <MDL 2.5 4.4 58 3.5 <MDL 6.4 8.8 1.9 17 <MDL 6.2 <MDL NA NA <MDL 23 NA 140 NA NA NA NA NA


TMW-1 8/13/2015 5.00-10.00* 6.57* <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <3 <MDL <5 <MDL 2 100 <0.2 <5 <4 <3 <0.2 <5 1.9 <10 28


TMW-2 8/13/2015 10.00-15.00* 12.57* <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <3 <MDL <5 <MDL 6 <100 <0.2 7 <4 <3 <0.2 <5 0.8 <10 98


TMW-11 5/26/2016 13.1-18.1 16.19 55 <1 <1 2 <1 <1 8 2 2 <1 <1 <1 <3 <MDL <5 NA NA NA NA NA NA NA NA NA NA NA NA


TMW-13 5/26/2016 3.7-8.7* 5.93* <1 <1 <1 <1 <1 <1 <5 <1 1 <1 <1 <1 <3 <MDL <5 NA NA NA NA NA NA NA NA NA NA NA NA


5.0 {A} 80 80 70 {A} 100 {A} 74 {E} 40 {E} 80 5.0 {A} 790 {E} 63 {E} 72 {E} 280 {E} Various 260 Various 10 {A} 2,000 {A} 5.0 {A} 100 {A} 1,000 {E} 4.0 {L} 2.0 {A} 50 {A} 34 2,400 ID


5.0 {A} 230 230 70 {A} 100 {A} 74 {E} 40 {E} 230 5.0 {A} 790 {E} 63 {E} 72 {E} 280 {E} Various 750 Various 10 {A} 2,000 {A} 5.0 {A} 100 {A} 1,000 {E} 4.0 {L} 2.0 {A} 50 {A} 98 5,000 {E} ID


200 {X} ID ID 620 1,500 {X} 18 7,100 {X} ID 60 {X} 270 17 45 41 Various 19 Various 10 2,000 {G} 6.4 {G,X} 240 {G} 30 {G} 47 {G,X} 0.0013 5.0 0.2 {M}; 0.06 400 {G} NA


5,600 ID ID 93,000 85,000 1.10E+05 4.7E+7 {S} ID 25,000 5.3E+5 {S} 56,000 {S} 61,000 {S} 1.9E+5 {S} Various 25,000 {S} Various NLV NLV NLV NLV NLV NLV 56 {S} NLV NLV NLV (K)


35,000 ID ID 2.10E+05 2.00E+05 1.7E+5 {S} 4.7E+7 {S} ID 1.70E+05 5.3E+5 {S} 56,000 {S} 61,000 {S} 1.9E+5 {S} Various 25,000 {S} Various NLV NLV NLV NLV NLV NLV 56 {S} NLV NLV NLV (K)


27 91 16 83 360 700 2.50E+05 92 94 36,000 1,700 1200 10,000 Various 940 Various NL NL NL NL NL NL ID NL NL NL 520


140 380 68 350 1,500 2600 1.00E+06 390 460 1.50E+05 7,300 5,100 10,000 Various 3,900 Various NL NL NL NL NL NL ID NL NL NL 520


1.75E+06 NA NA 3.50E+06 6.30E+06 1.69E+05 4.68E+07 NA 2.00E+05 5.26E+05 56,000 61,000 1.86E+05 Various 25,000 Various NA NA NA NA NA NA 56 NA NA NA NA


68,000 ID ID 5.30E+05 2.30E+05 43,000 ID ID ID 61,000 56,000 {S} ID 70,000 Various ID Various ID ID ID ID ID ID ID ID ID ID 28,000


  Applicable Criteria/RBSL Exceeded 


BOLD   Value Exceeds Applicable Criteria


bgs   Below Ground Surface (feet)


MDL   Laboratory Method Detection Limit
2


  Tier 1 GVII Criteria based on 3 meter (or greater) groundwater depth
3


  (2013 Vapor Intrusion Guidance)  Screening Levels based on depth to groundwater less than 3.0 meters and not in contact with building foundation


NA/NL/ID   Not Applicable/Not Listed/Insufficient Data


NLV   Not Likely to Volatilize


{G}   Metal GSIP Criteria for Surface Water Not Protected for Drinking Water Use based on 418 mg/L CaCO3 Hardness: Station ID 630003, Rouge River, near Troy, MI


* Measured from a point approximately 10 feet below street elevation


Michigan Ten Metals


11.0-16.0 12.0


VOCs


Residential Drinking Water (Res DW)


Residential Groundwater Vapor Intrusion Screening Levels (GWVI-res)³


Nonresidential Groundwater Vapor Intrusion Screening Levels (GWVI-nr)³


Groundwater Surface Water Interface (GSI) 


Residential Groundwater Volatilization to Indoor Air Inhalation (Res GVII)²


VOLATILE ORGANIC COMPOUNDS (VOCs),


POLYNUCLEAR AROMATIC COMPOUNDS (PNAs),


MICHIGAN TEN METALS, AND METHANE


(µg/L)


Chemical Abstract Service Number (CAS#)


Nonresidential Drinking Water (Nonres DW)


Screening Levels (µg/L)


Nonresidential Groundwater Volatilization to Indoor Air Inhalation (Nonres GVII)²


Residential/Nonresidential (µg/L)


PNAs


Water Solubility


Flammability and Explosivity Screening Level


Cleanup Criteria Requirements for Response Activity (R 299.1 - R 299.50) 


Generic Groundwater Cleanup Criteria Table 1: Residential and Non-Residential Part 201 Generic Cleanup Criteria and Screening Levels/Part 213 Risk-Based Screening Levels, December 30, 2013


MDEQ Guidance Document For The Vapor Intrusion Pathway, Policy and Procedure Number: 09-017, Appendix D Vapor Intrusion Screening Values, May 2013







TABLE 5


SUMMARY OF SOIL GAS ANALYTICAL RESULTS


VOCs AND METHANE


856 NORTH OLD WOODWARD AVENUE, BIRMINGHAM, MICHIGAN


PM PROJECT # 01-5889-0-0003
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VOCsppbv06102013 67641 541731 100414 622968 142825 110543 95636 108678 540841 127184 108883 79016 1330207 95476 1330207 Various 74828


Sample ID Sample Date Methane


SG-1 8/13/2015 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND


SG-2 8/13/2015 130.0 7.3 3.4 2.6 <0.80 <0.80 2.8 1.0 84.0 <0.16 23.0 <0.16 11.0 3.9 14.9 ND NA


SG-3 8/13/2015 130.0 6.0 1.5 <0.80 <0.80 <0.80 2.2 <0.80 43.0 <0.16 11.0 <0.16 5.7 2.2 7.9 ND ND


SG-4 8/13/2015 160.0 4.4 2.7 3.0 70.0 <0.80 3.5 0.8 24.0 580.0 14.0 8.1 11.0 3.9 14.9 ND ND


SG-5 8/13/2015 110.0 2.8 2.7 2.1 <0.80 24.0 2.2 <0.80 200.0 590.0 18.0 7.9 9.3 3.2 12.5 ND ND


SG-6 8/13/2015 NA NA NA NA NA NA NA NA NA NA NA NA NA A NA NA ND


82,000 16 640 NDC 28,000 6,600 1,500 1,500 25,000 170 44,000 12 760 760 760 Various 1.25E+04 (g)


8.20E+05 160 6,400 NDC 2.80E+05 66,000 15,000 15,000 2.50E+05 1,700 4.40E+05 120 7,600 7,600 7,600 Various 1.25E+04 (g)


1.40E+06 280 13,000 NDC 4.70E+05 1.10E+05 25,000 25,000 4.20E+05 3,300 7.40E+05 210 13,000 13,000 13,000 Various 1.25E+04 (g)


1.40E+07 2,800 1.30E+05 NDC 4.70E+06 1.10E+06 2.50E+05 2.50E+05 4.20E+06 33,000 7.40E+06 2,100 1.30E+05 1.30E+05 1.30E+05 Various 1.25E+04 (g)


  Applicable Criteria/RBSL Exceeded 


BOLD   Value Exceeds Applicable Criteria


bgs   Below Ground Surface (feet)


MDL   Laboratory Method Detection Limit (MDL)


NA   Not Applicable


NDC   "No Defined Criteria" by the Michigan Department of Environmental Quality (MDEQ)


* Measured from a point approximately 10 feet below street elevation


5.5*


Nonresidential Screening Levels (ppbv)


VOLATILE ORGANIC COMPOUNDS (VOCs)


AND METHANE


(ppbv)


VOCs


Chemical Abstract Service Number (CAS#)                                 


Sample Depth (feet bgs)


4.5*


3.5


7.5


5.5


MDEQ Guidance Document For The Vapor Intrusion Pathway, Policy and Procedure Number: 09-017, Appendix D Vapor Intrusion Screening Values, May 2013


Residential Screening Levels (ppbv)


3.5


Vapor Intrusion Shallow Sub-Slab Soil Gas Screening Levels (≤ 1.5m bgs) (SGVI-SS)


Vapor Intrusion Deep Soil Gas Screening Levels (SGVI)


Vapor Intrusion Shallow Sub-Slab Soil Gas Screening Levels (≤ 1.5m bgs) (SGVI-SS)


Vapor Intrusion Deep Soil Gas Screening Levels (SGVI)
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Boring Log
Project No.:


Project Name:


Logged By:


Drill Rig:


Boring No.:


Date Drilled:


Sampling Method:


Facility ID#:


Completion Notes:


Sheet: 1 of 1
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No Well Installed


1.  The indicated stratification lines are approximate in situ.  
     The transitions between materials may be gradual.
2.  Boring backfilled with natural soils unless otherwise noted.


.
01-5889-0-003


Vacant Land


JC


6712 DT


SB-7


5/26/2016


2 1/4"MC


Ground Surface


ASPHALT


SP- (Loose) SAND (moist)
Brown, fine, trace gravel


SC- (Medium Dense) CLAYEY 
SAND (moist)
Brown, fine


CL- (Medium Stiff) CLAY (moist)
Brown


SM- (Medium Dense) SILTY SAND 
(moist)
Brown, fine


CL- (Medium Stiff) CLAY (moist)
Gray


SS-1


SS-2


SS-3


5.0 - 6.0'


9.5 - 10.5'


13.0 - 14.0'
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EOB @ 20' bgs. Hole filled with soil cuttings and bentonite.







Boring Log
Project No.:


Project Name:


Logged By:


Drill Rig:


Boring No.:


Date Drilled:


Sampling Method:


Facility ID#:
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Sheet: 1 of 1
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No Well Installed


1.  The indicated stratification lines are approximate in situ.  
     The transitions between materials may be gradual.
2.  Boring backfilled with natural soils unless otherwise noted.


.
01-5889-0-003


Vacant Land


JC


6712 DT


SB-8


5/26/2016


2 1/4"MC


Ground Surface


ASPHALT


SC- (Medium Dense) CLAYEY 
SAND (moist)
Brown/Gray, fine, (with glass/gravel 1 - 5' 
bgs)


CL- (Medium Stiff) CLAY (moist)
Gray


REFUSAL @ 16' bgs


SS-1


SS-2


8.0 - 9.0'


15.0 - 16.0'


 - 


 - 


 - 
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 7.2 
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 12.6 
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 6.4 


 2.7 


 0.9 


 0.4 


 0.2 


EOB @ 16' bgs. Hole filled with soil cuttings and bentonite.
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No Well Installed


1.  The indicated stratification lines are approximate in situ.  
     The transitions between materials may be gradual.
2.  Boring backfilled with natural soils unless otherwise noted.
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01-5889-0-003


Vacant Land


JC


6712 DT


SB-9


5/26/2016


2 1/4"MC


Ground Surface


ASPHALT


SP- (Loose) SAND (moist)
Brown, fine, (with gravel and construction 
debris 0 - 9.5' bgs)


SM- (Medium Dense) SILTY SAND 
(moist)
Brown, fine, (with construction debris)


CL- (Stiff) CLAY (moist)
Brown


CL- (Soft) CLAY (moist)
Gray/Brown


SS-1


SS-2


SS-3


4.0 - 5.0'


10.0 - 11.0'


14.0 - 15.0'


 - 


 - 
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EOB @ 20' bgs. Hole filled with soil cuttings and bentonite.
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No Well Installed


1.  The indicated stratification lines are approximate in situ.  
     The transitions between materials may be gradual.
2.  Boring backfilled with natural soils unless otherwise noted.
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Vacant Land


JC


6712 DT


SB-10


5/26/2016


2 1/4"MC


Ground Surface


GRASS/TOP SOIL


SC- (Medium Dense) CLAYEY 
SAND (moist)
Brown/Gray, fine (with gravel and 
construction debris)


SP- (Loose) SAND (moist)
Brown, fine (with gravel and construction 
debris), black staining 10-11' bgs.


CL- (Medium Stiff) CLAY (moist)
Brown


SS-1


SS-2


SS-3


4.0 - 5.0'


10.0 - 11.0'


16.5 - 17.5'


 - 
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EOB @ 20' bgs. Hole filled with soil cuttings and bentonite.
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Well Completion Details


1. The indicated stratification lines are approximate in situ.
 The transitions between materials may be gradual.
2. Boring backfilled with natural soils unless otherwise noted
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Vacant Land


JC


6712 DT


SB/TMW-11


5/26/2016


2 1/4"MC


Ground Surface


GRASS/TOP SOIL


SP- (Loose) SAND (moist)
Brown, fine (with  construction debris, gravel 
and concrete 3.5 - 4' bgs), black staining 3-
3.5' and 8-11' bgs.


SM- (Medium Dense) SILTY SAND 
(moist)
Brown, fine (with construction debris 11.5 - 
12' bgs)


SP- (Loose) SAND (moist)
Brown, fine, trace gravel


SP- (Loose) SAND (saturated)
Brown, fine, trace gravel


REFUSAL @ 18' bgs
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EOB @ 18' bgs. Hole filled with soil cuttings and bentonite.
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No Well Installed


1.  The indicated stratification lines are approximate in situ.  
     The transitions between materials may be gradual.
2.  Boring backfilled with natural soils unless otherwise noted.
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Vacant Land


JC


6712 DT


SB-12


5/26/2016


2 1/4"MC


Ground Surface


ASPHALT


SC- (Medium Dense) CLAYEY 
SAND (moist)
Brown, fine


CL- (Medium Stiff) CLAY (moist)
Browm/Gray


SC- (Medium Dense) CLAYEY 
SAND (moist)
Brown, fine


SM- (Medium Dense) SILTY SAND 
(moist)
Brown, fine


CL- (Medium Stiff) CLAY (moist)
Gray


SS-1


SS-2


SS-3


5.5 - 6.5'


10.5 - 11.5'


13.0 - 14.0'
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EOB @ 20' bgs. Hole filled with soil cuttings and bentonite.
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Well Completion Details


1. The indicated stratification lines are approximate in situ.
 The transitions between materials may be gradual.
2. Boring backfilled with natural soils unless otherwise noted


.
01-5889-0-003


Vacant Land


JC


6712 DT


SB/TMW-13


5/26/2016


2 1/4"MC


Ground Surface


GRASS/TOP SOIL


SP- (Loose) SAND (moist)
Brown, fine, trace gravel


SP- (Loose) SAND (saturated)
Brown, fine, trace gravel


CL- (Soft) CLAY (moist) 
Gray


SM- (Medium Dense) SILTY SAND 
(moist)
Brown, fine 


SS-1


SS-2


2.0 - 3.0'


5.0 - 6.0'


 - 


 - 


 - 
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NOTE: MEASUREMENTS 


FROM 10 FEET BELOW


STREET ELEVATION
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3.74'


8.74'


EOB @ 10' bgs. Hole filled with soil cuttings and bentonite.







Boring Log
Project No.:


Project Name:


Logged By:


Drill Rig:


Boring No.:


Date Drilled:


Sampling Method:


Facility ID#:


Completion Notes:


Sheet: 1 of 1


SUBSURFACE PROFILE SAMPLE
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No Well Installed


1.  The indicated stratification lines are approximate in situ.  
     The transitions between materials may be gradual.
2.  Boring backfilled with natural soils unless otherwise noted.
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01-5889-0-003


Vacant Land


JC


6712 DT


SB-14


5/26/2016


2 1/4"MC


Ground Surface


GRASS/TOP SOIL


SC- (Medium Dense) CLAYEY 
SAND (moist)
Brown, fine, black staining 1.5 - 2.5' bgs


CL- (Stiff) CLAY (moist)
Gray


SS-1


SS-2


2.0 - 3.0'


6.0 - 7.0'


 - 


 - 


 - 


 - 


 - 


 - 


 - 


 - 


 - 


 - 


 0.0 


 0.0 


 0.0 


 0.0 


 0.0 


 0.0 


 0.0 


 0.0 


 0.0 


 0.0 NOTE: MEASUREMENTS


FROM 10 FEET BELOW


STREET ELEVATION


EOB @ 10' bgs. Hole filled with soil cuttings and bentonite.







Boring Log
Project No.:


Project Name:


Logged By:


Drill Rig:


Boring No.:


Date Drilled:


Sampling Method:


Facility ID#:


Completion Notes:


Sheet: 1 of 1


SUBSURFACE PROFILE SAMPLE
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No Well Installed


1.  The indicated stratification lines are approximate in situ.  
     The transitions between materials may be gradual.
2.  Boring backfilled with natural soils unless otherwise noted.
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Vacant Land


JC


6712 DT


SB-15


5/26/2016


2 1/4"MC


Ground Surface


GRASS/TOP SOIL


SC- (Medium Dense) CLAYEY 
SAND (moist)
Brown, fine


CL- (Medium Stiff) CLAY (moist)
Brown (constuction debris 7 - 8')


CL- (Soft) CLAY (moist)
Gray


SS-1


SS-2


2.0 - 3.0'


7.0 - 8.0'


 - 


 - 


 - 


 - 


 - 


 - 


 - 


 - 


 - 


 - 


 0.0 


 0.0 


 0.0 


 0.0 


 0.0 


 0.0 


 0.0 


 0.0 


 0.0 


 0.0 NOTE: MEASUREMENTS


FROM 10 FEET BELOW


STREET ELEVATION


EOB @ 10' bgs. Hole filled with soil cuttings and bentonite.
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VINE W O O D C O URT


HILLC R EST C O N D O


O AKW O O D  M AN O R  C O N D O


19-25-177-018


19-25-178-001


19-25-326-023


19-25-328-037


19-25-179-001


19-25-328-001


19-25-326-039


19-25-326-015


19-25-327-062


19-25-328-002


19-25-151-127


19-25-328-039


19-25-327-058


19-25-327-016
19


-25
-32


8-0
38


19-25-326-012


19-25-326-013


19-25-327-015


19-25-177-015


19-25-328-061


19
-25


-32
6-0


11


19-25-328-00819-25-328-006
19-25-328-005


N Old Woodward Ave


Oak
Ave


Vinewood Ave


¬«1


¬«1


River Rouge


Assessors Map


Oakland County One Stop Shop   2100 Pontiac Lake Road  Bldg. 41 West   Waterford, MI 48328    Phone: 248-858-0721  Web: www.advantageoakland.com


D ate  C rea ted: 4 /20 /2016


N
1 inch  =  100  fee t


L. Brooks Patterson
Oakland County Executive


2  F o o t C on to u rs


5  F o o t C on to u rs
F E M A  B as e  F lo od  E le va t io ns


F E M A  C ro ss  S ec t io ns


100  yr  -  F E M A F loo dp la in


100  yr  (d e ta iled ) -  F E M A  F loo dp la in
500  yr  -  F E M A F loo dp la in


F LO O D W A Y  -  F E M A F loo dp la in


D iscla im er:  T he in fo rm ation  p rovided  herew ith  has been  com p iled  from  recorded
deeds , p lats , tax  m aps, su rveys  and  o ther  pub lic records.  It is not a  lega lly recorded
m ap o r su rvey and  is  no t in tended  to  be  used  as  one .  U sers  shou ld  consult the
in fo rm ation  sources  m entioned  above  w hen  ques tions  a r ise . FE M A F loop la in  da ta  m ay
no t a lw ays  be  p resen t on  the  m ap.
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engineering & design, llc.


STONEFIELD


LICENSED PROFESSIONAL ENGINEER


PLANS PREPARED BY:


AERIAL MAP
SCALE: 1" = 100'±


SOURCE: GOOGLE EARTH PRO


SITE


PLAN REFERENCE MATERIALS:


1. THIS PLAN SET REFERENCES THE FOLLOWING DOCUMENTS


INCLUDING, BUT NOT LIMITED TO:


 ALTA/ACSM & TOPOGRAPHIC SURVEY PREPARED BY


KEM-TEC ASSOCIATES, LAST REVISED 11/05/2015.
 ARCHITECTURAL PLANS PREPARED BY MARUSICH


ARCHITECTURE


 GEOTECHNICAL REPORT PREPARED BY G2 CONSULTING


GROUP


 TRAFFIC REPORT PREPARED BY STONEFIELD ENGINEERING


& DESIGN, LLC


 BASELINE ENVIRONMENTAL ASSESSMENT PREPARED BY PM


ENVIRONMENTAL


 AERIAL MAP OBTAINED FROM GOOGLE EARTH PRO


 ZONING MAP OBTAINED FROM THE CITY OF  BIRMINGHAM


ZONING MAP & OAKLAND COUNTY PROPERTY VIEWER


 LOCATION  MAP OBTAINED FROM USGS MAPS ONLINE


2. ALL REFERENCE MATERIAL LISTED ABOVE SHALL BE CONSIDERED A


PART OF THIS PLAN SET AND ALL INFORMATION CONTAINED


WITHIN THESE MATERIALS SHALL BE UTILIZED IN CONJUNCTION


WITH THIS PLAN SET. THE CONTRACTOR IS RESPONSIBLE TO


OBTAIN A COPY OF EACH REFERENCE AND REVIEW IT


THOROUGHLY PRIOR TO THE START OF CONSTRUCTION.


COVER SHEET


C-1


R


Know what's below
Call before you dig.


LOCATION MAP
SCALE: 1" = 2,000'±


SOURCE: USGS MAPS


SITE


ZONING MAP
SCALE: 1" = 100'±


SOURCE: BIRMINGHAM ZONING MAPS & OAKLAND COUNTY PROPERTY GATEWAY


FOR


APPLICANT/OWNER


FLS PROPERTIES #5, LLC


2950 WALNUT LAKE ROAD


WEST BLOOMFIELD, MICHIGAN 48323


SURVEYOR


KEM-TEC ASSOCIATES


22556 GRATIOT AVENUE


EASTPOINTE, MICHIGAN 48021


O
VERLA


Y D
ISTRIC


T


SHEET INDEX
DRAWING TITLE SHEET #


COVER SHEET C-1


EXISTING CONDITIONS PLAN C-2


FIRST FLOOR SITE PLAN C-3


GRADING PLAN C-4


UTILITY PLAN C-5


C-6


  


  


  


  


 


engineering & design, llc.


STONEFIELD


Bloomfield Hills, MI ·  Rutherford, NJ · Farmingdale, NY


www.stonefieldeng.com


2350 Franklin Road, Suite 210, Bloomfield Hills, MI 48302


Phone 248.247.1115


SITE


19-25-177-018


19-25-179-001


19-25-328-001


19-25-328-061


19-25-328-005


19-25-328-006


19-25-328-007


19-25-328-008


19-25-328-009


19-25-328-010


19-25-328-058


19-25-328-014


19-25-326-023


19-25-326-015


19-25-328-002


19-25-328-037


1
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1
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0
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1
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2
6
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0
5


ZONE R-7


ZONE R-7


ZONE R-1


ZONE R-1
ZONE O-2


ZONE B-2B


ZONE B-2B


19-25-179-002


19-25-179-003







SURVEY NOTES:


1. THE SURVEY LISTED WITHIN THE PLAN REFERENCES ON THE COVER


SHEET SHALL BE CONSIDERED A PART OF THIS PLAN SET AND ALL


INFORMATION CONTAINED WITHIN THE SURVEY AND ASSOCIATED


DOCUMENTS SHALL BE UTILIZED IN CONJUNCTION WITH THIS PLAN


SET.  THE CONTRACTOR IS RESPONSIBLE TO OBTAIN A COPY OF THE


SURVEY AND REVIEW IT THOROUGHLY PRIOR TO THE START OF


CONSTRUCTION.
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engineering & design, llc.


STONEFIELD


LICENSED PROFESSIONAL ENGINEER


GRAPHIC SCALE IN FEET


0' 40'20'20'


1" = 20'


EXISTING CONDITIONS
PLAN


C-2


SYMBOL DESCRIPTION


FIRE HYDRANT


LIGHTPOST/LAMP POST


UNKOWN MANHOLE


SANITARY MANHOLE


WATER VALVE


FOUND SECTION CORNER (AS NOTED)


UTILITY POLE


BOLLARD


SINGLE POST SIGN


WATER GATE MANHOLE


GAS LINE MARKER


FOUND MONUMENT (AS NOTED)


SET 1/2" REBAR WITH CAP P.S. 47976


ROUND CATCH BASIN


SQUARE CATCH BASIN


WATER LINE


SECTION LINE


ADJOINER PARCEL LINE


PLATTED LOT LINE


PARCEL BOUNDARY LINE


EASEMENT (AS NOTED)


EASEMENT CENTERLINE


EDGE OF GRAVEL


EDGE OF CONCRETE (CONC.)


EDGE OF ASPHALT (ASPH.)


CONCRETE CURB 


WALL (AS NOTED)


FENCE (AS NOTED)


STORM LINE


SANITARY LINE


OVERHEAD UTILITY LINEOH OH


RECORD AND MEASURED DIMENSION


RECORD DIMENSION


MEASURED DIMENSION


SOUTH 23°57'44" EAST, BEING THE NORTHERLY RIGHT OF WAY LINE OF N.


OLD WOODWARD AVENUE.


BASIS OF BEARING


24,719± SQUARE FEET = 0.57± ACRES


PARCEL AREA


ONLY THOSE EXCEPTIONS CONTAINED WITHIN THE LAND TITLE


AGENCY, LLC COMMITMENT No. 201523630, DATED MAY 25, 2015, AND


RELISTED BELOW WERE CONSIDERED FOR THIS SURVEY. NO OTHER


RECORDS RESEARCH WAS PERFORMED BY THE CERTIFYING SURVEYOR.


5. TERMS AND CONDITIONS OF EASEMENT AGREEMENT AS DISCLOSED BY


INSTRUMENT RECORDED IN LIBER 43760, PAGE(s) 251, OAKLAND COUNTY


RECORDS. (AS SHOWN)


6. TERMS AND CONDITIONS OF AGREEMENT RESPECTING LAND AS


DISCLOSED BY INSTRUMENT RECORDED IN LIBER 42730, PAGE(s) 32,


OAKLAND COUNTY RECORDS. (AS SHOWN, SEE DOCUMENT FOR TERMS


AND CONDITIONS)


7. BUILDING AND USE RESTRICTIONS AND OTHER PROVISIONS, BUT


OMITTING RESTRICTIONS,  IF ANY, BASED ON RACE, COLOR, RELIGION OR


NATIONAL ORIGIN, AS CONTAINED IN THE INSTRUMENT RECORDED IN


LIBER 3890, PAGE(s) 335, OAKLAND COUNTY RECORDS, WHICH APPLY


SPECIFICALLY TO OTHER LANDS BUT MAY CONSTITUTE A GENERAL PLAN


OF DEVELOPMENT. (DOCUMENT NOT PROVIDED AT TIME OF SURVEY)


LAND SITUATED IN THE CITY OF BIRMINGHAM, COUNTY OF OAKLAND,


STATE OF MICHIGAN IS DESCRIBED AS FOLLOWS:


LOTS 3 AND 4, ASSESSOR'S PLAT No. 29 AS RECORDED IN LIBER 6, PAGE 45


OF PLATS, OAKLAND COUNTY RECORDS, ALSO PART OF THE


NORTHWEST 1/4 OF SECTION 25, TOWN 2 NORTH, RANGE 10 EAST, CITY


OF BIRMINGHAM, OAKLAND COUNTY, MICHIGAN, DESCRIBED AS


BEGINNING AT A POINT DISTANT SOUTH 88 DEGREES 16 MINUTES 00


SECONDS EAST 10.15 FEET FROM THE NORTHWEST CORNER OF SAID LOT


3; THENCE SOUTH 88 DEGREES 16 MINUTES 00 SECONDS EAST 124.70 FEET;


THENCE NORTH 49 DEGREES 21 MINUTES 00 SECONDS WEST 46.41 FEET;


THENCE SOUTH 73 DEGREES 32 MINUTES 00 SECONDS WEST 93.28 FEET TO


BEGINNING.


TITLE REPORT NOTE


SURVEYOR'S CERTIFICATION


PROPERTY DESCRIPTION


BENCHMARK
NORTHWEST BOLT OF STREET LIGHT, LOCATED ON THE EASTERLY SIDE


OF N. OLD WOODWARD AVENUE, ELEVATION = 756.31' (CITY OF


BIRMINGHAM DATUM)


TO FLS PROPERTIES #5, LLC, OLD REPUBLIC NATIONAL TITLE INSURANCE


COMPANY AND LAND TITLE AGENCY, LLC:


THIS IS TO CERTIFY THAT THIS MAP OR PLAT AND THE SURVEY ON


WHICH IT IS BASED WERE MADE IN ACCORDANCE WITH THE 2011


MINIMUM STANDARD DETAIL REQUIREMENTS FOR ALTA/ACSM LAND TITLE


SURVEYS, JOINTLY ESTABLISHED AND ADOPTED BY ALTA AND NSPS, AND


INCLUDED ITEMS 1, 2, 4, 5, 7A, 8, 9 AND 11B OF TABLE A, THEREOF. THE


FIELD WORK WAS COMPLETED ON AUGUST 21, 2015.


DATE OF PLAT OR MAP: AUGUST 25, 2015


SUBJECT PARCEL LIES WITHIN:


SPECIAL FLOOD HAZARD AREA (ZONE AE): BASE FLOOD ELEVATIONS


DETERMINED.


FLOODWAY AREAS IN ZONE AE: THE FLOODWAY IS THE CHANNEL OF A


STREAM PLUS ANY ADJACENT FLOODPLAIN AREAS THAT MUST BE KEPT


FREE OF ENCROACHMENT SO THAT THE 1% ANNUAL CHANCE FLOOD


CAN BE CARRIED WITHOUT SUBSTANTIAL INCREASES IN FLOOD HEIGHTS.


ZONE X: AREAS DETERMINED TO BE OUTSIDE OF THE 0.2% ANNUAL


CHANCE FLOODPLAIN.


AS SHOWN ON FLOOD INSURANCE RATE MAP: MAP NUMBER 26125C0537F,


COMMUNITY - PANEL NUMBER 260168 0537 F, DATED SEPTEMBER 29, 2006,


PUBLISHED BY THE FEDERAL EMERGENCY MANAGEMENT AGENCY.


FLOOD NOTE







GENERAL NOTES


1. THE CONTRACTOR SHALL VERIFY AND FAMILIARIZE THEMSELVES


WITH THE EXISTING SITE CONDITIONS AND THE PROPOSED SCOPE


OF WORK (INCLUDING DIMENSIONS, LAYOUT, ETC.) PRIOR TO


INITIATING THE IMPROVEMENTS IDENTIFIED WITHIN THESE


DOCUMENTS. SHOULD ANY DISCREPANCY BE FOUND BETWEEN THE


EXISTING SITE CONDITIONS AND THE PROPOSED WORK THE


CONTRACTOR SHALL NOTIFY STONEFIELD ENGINEERING & DESIGN,


LLC. PRIOR TO THE START OF CONSTRUCTION.


2. THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS AND


ENSURE THAT ALL REQUIRED APPROVALS HAVE BEEN OBTAINED


PRIOR TO THE START OF CONSTRUCTION.  COPIES OF ALL REQUIRED


PERMITS AND APPROVALS SHALL BE KEPT ON SITE AT ALL TIMES


DURING CONSTRUCTION.


3. ALL CONTRACTORS WILL, TO THE FULLEST EXTENT PERMITTED BY


LAW, INDEMNIFY AND HOLD HARMLESS STONEFIELD ENGINEERING &


DESIGN, LLC. AND IT'S SUB-CONSULTANTS  FROM AND AGAINST ANY


DAMAGES AND LIABILITIES INCLUDING ATTORNEY'S FEES ARISING


OUT OF CLAIMS BY EMPLOYEES OF THE CONTRACTOR IN ADDITION


TO CLAIMS CONNECTED TO THE PROJECT AS A RESULT OF NOT


CARRYING THE PROPER INSURANCE FOR WORKERS COMPENSATION,


LIABILITY INSURANCE, AND LIMITS OF COMMERCIAL GENERAL


LIABILITY INSURANCE.


4. THE CONTRACTOR SHALL NOT DEVIATE FROM THE PROPOSED


IMPROVEMENTS IDENTIFIED WITHIN THIS PLAN SET UNLESS APPROVAL


IS PROVIDED IN WRITING BY STONEFIELD ENGINEERING & DESIGN,


LLC.


5. THE CONTRACTOR IS RESPONSIBLE TO DETERMINE THE MEANS AND


METHODS OF CONSTRUCTION.


6. THE CONTRACTOR SHALL NOT PERFORM ANY WORK OR CAUSE


DISTURBANCE ON A PRIVATE PROPERTY NOT CONTROLLED BY THE


PERSON OR ENTITY WHO HAS AUTHORIZED THE WORK WITHOUT


PRIOR WRITTEN CONSENT FROM THE OWNER OF THE PRIVATE


PROPERTY.


7. THE CONTRACTOR IS RESPONSIBLE TO RESTORE ANY DAMAGED OR


UNDERMINED STRUCTURE OR SITE FEATURE THAT IS IDENTIFIED TO


REMAIN ON THE PLAN SET. ALL REPAIRS SHALL USE NEW MATERIALS


TO RESTORE THE FEATURE TO ITS EXISTING CONDITION AT THE


CONTRACTORS EXPENSE.


8. CONTRACTOR IS RESPONSIBLE TO PROVIDE THE APPROPRIATE SHOP


DRAWINGS, PRODUCT DATA, AND OTHER REQUIRED SUBMITTALS


FOR REVIEW. STONEFIELD ENGINEERING & DESIGN, LLC. WILL REVIEW


THE SUBMITTALS IN ACCORDANCE WITH THE DESIGN INTENT AS


REFLECTED WITHIN THE PLAN SET.


9. THE CONTRACTOR IS RESPONSIBLE FOR TRAFFIC CONTROL IN


ACCORDANCE WITH MANUAL ON UNIFORM TRAFFIC CONTROL


DEVICES, LATEST EDITION.


10. THE CONTRACTOR IS REQUIRED TO PERFORM ALL WORK IN THE


PUBLIC RIGHT-OF-WAY IN ACCORDANCE WITH THE APPROPRIATE


GOVERNING AUTHORITY AND SHALL BE RESPONSIBLE FOR THE


PROCUREMENT OF STREET OPENING PERMITS.


11. THE CONTRACTOR IS REQUIRED TO RETAIN AN OSHA CERTIFIED


SAFETY INSPECTOR TO BE PRESENT ON SITE AT ALL TIMES DURING


CONSTRUCTION & DEMOLITION ACTIVITIES.


12. SHOULD AN EMPLOYEE OF STONEFIELD ENGINEERING & DESIGN, LLC.


BE PRESENT ON SITE AT ANY TIME DURING CONSTRUCTION,  IT DOES


NOT RELIEVE THE CONTRACTOR OF ANY OF THE RESPONSIBILITIES


AND REQUIREMENTS LISTED IN THE NOTES WITHIN THIS PLAN SET.


V
:\
M


\2
0
1
5
\M


-1
5
1
2
0
-K


E
M


-T
E
C


-8
5
6
 N


. 
O


L
D


 W
O


O
D


W
A


R
D


, 
B


IR
M


IN
G


H
A


M
, 
M


I\
C


A
D


D
\P


L
O


T
\S


D
P
-0


3
-S


IT
E
.D


W
G


D
E


S
C


R
IP


T
IO


N


S
IT


E
 D


E
V


E
L


O
P


M
E


N
T


 P
L


A
N


S


P
R


O
P


O
S


E
D


 4
 S


T
O


R
Y


 M
U


L
T


I-
F


A
M


IL
Y


B
U


IL
D


IN
G


 W
IT


H
 R


E
T


A
IL


P
A


R
C


E
L


 I
D


: 
1
9
-2


5
-3


2
8
-0


0
1


8
5
6
 N


O
R


T
H


 O
L


D
 W


O
O


D
W


A
R


D
 R


O
A


D


C
IT


Y
 O


F
 B


IR
M


IN
G


H
A


M
O


A
K


L
A


N
D


 C
O


U
N


T
Y


, 
M


IC
H


IG
A


N


engineering & design, llc.


STONEFIELD


LICENSED PROFESSIONAL ENGINEER


GRAPHIC SCALE IN FEET


0' 40'20'20'


1" = 20'


FIRST FLOOR


SITE PLAN


C-3


TABLE OF LAND USE AND ZONING


PARCEL ID: 19-25-328-001


DOWNTOWN BIRMINGHAM OVERLAY DISTRICT (D-2)


PROPOSED USE


DWELLING-MULTIPLE-FAMILY PERMITTED USE


RETAIL PERMITTED USE


ZONING REQUIREMENT REQUIRED PROPOSED


MINIMUM LOT AREA N/A 24,718 SF (0.56 AC)


MAXIMUM BUILDING HEIGHT 3 STORIES 4 STORIES (V)


MAXIMUM OVERALL HEIGHT 56 FT 56 FT


BUILDING FOOTPRINT AREA N/A 20,428 SF


FRONT YARD SETBACK 0 FT 0 FT


MINIMUM FRONT YARD


SETBACK(FACADE)
0 FT 10.8 FT


MINIMUM SIDE YARD SETBACK 0 FT 0 FT


MINIMUM REAR YARD SETBACK* 12.8 FT 12.8 FT


OFF-STREET PARKING REQUIREMENTS


CODE SECTION REQUIRED PROPOSED


§ 4.52 PK-08.A RESIDENTIAL (2 OR LESS ROOMS): 19 SPACES AT GROUND LEVEL


1.5 SPACES PER UNIT 43 SPACES ON LOWER LEVEL


(22 UNITS)(1.5/UNITS) = 33 SPACES


RESIDENTIAL (3 OR MORE ROOMS): 62 SPACES TOTAL ONSITE


2 SPACES PER UNIT 9 SPACES IN PUBLIC R.O.W


(5 UNITS)(2/UNITS) = 10 SPACES 71 SPACES TOTAL


RETAIL


1 SPACES PER 300 SF


(4,500 SF)(1/300 SF) = 15 SPACES


TOTAL: 33 + 10 + 15 = 58 SPACES


§ 9-12 PARKING SPACE SIZE: 180 SF 180 SF (9 FT X 20 FT)


§ 3.04-C.7 MAXIMUM PARKING ACCESS WIDTH: 22 FT


25 FT WIDE


(V)


 *


VARIANCE


THE NORTHERN ADJACENT BUILDING PROVIDES A 12.8 FT REAR YARD SETBACK PER § 3.04(B)


(V) VARIANCE


PROPERTY LINE


SYMBOL DESCRIPTION


PROPERTY LINE


PROPOSED CURB


PROPOSED FLUSH CURB


PROPOSED SIGN


PROPOSED BUILDING


PROPOSED CONCRETE


PROPOSED TRAFFIC FLOW MARKINGS


PARKING STALL COUNTER12


BASEMENT FLOOR LAYOUT


ZONING RELIEF TABLE


DESIGN STANDARDS REQUIRED PROPOSED


§ 3.04-A.1 MAXIMUM BUILDING HEIGHT: 4 STORIES (56 FT)


3 STORIES (56 FT)


(V) VARIANCE







GRADING NOTES


1. ALL SOIL AND MATERIAL REMOVED FROM THE SITE SHALL BE


DISPOSED OF IN ACCORDANCE WITH LOCAL, STATE, AND FEDERAL


REQUIREMENTS.   ANY GROUNDWATER DE-WATERING PRACTICES


SHALL BE PERFORMED UNDER THE SUPERVISION OF A QUALIFIED


PROFESSIONAL.   THE CONTRACTOR IS REQUIRED TO OBTAIN ALL


NECESSARY PERMITS FOR THE DISCHARGE OF DE-WATERED


GROUNDWATER.   ALL SOIL IMPORTED TO THE SITE SHALL BE


CERTIFIED CLEAN FILL. CONTRACTOR SHALL MAINTAIN RECORDS OF


ALL FILL MATERIALS BROUGHT TO THE SITE.


2. THE CONTRACTOR IS REQUIRED TO PROVIDE TEMPORARY AND/OR


PERMANENT SHORING WHERE REQUIRED DURING EXCAVATION


ACTIVITIES, INCLUDING BUT NOT LIMITED TO UTILITY TRENCHES, TO


ENSURE THE STRUCTURAL INTEGRITY OF NEARBY STRUCTURES AND


STABILITY OF THE SURROUNDING SOILS.


3. PROPOSED TOP OF CURB ELEVATIONS ARE GENERALLY 4 INCHES TO 7


INCHES ABOVE EXISTING GRADES UNLESS OTHERWISE NOTED. THE


CONTRACTOR WILL SUPPLY ALL STAKEOUT CURB GRADE SHEETS TO


STONEFIELD ENGINEERING & DESIGN, LLC. FOR REVIEW AND


APPROVAL PRIOR TO POURING CURBS.


4. THE CONTRACTOR IS RESPONSIBLE TO SET ALL PROPOSED UTILITY


COVERS AND RESET ALL EXISTING UTILITY COVERS WITHIN THE


PROJECT LIMITS TO PROPOSED GRADE IN ACCORDANCE WITH ANY


APPLICABLE MUNICIPAL, COUNTY, STATE AND/OR UTILITY


AUTHORITY REGULATIONS.


5. MINIMUM SLOPE REQUIREMENTS TO PREVENT PONDING SHALL BE AS


FOLLOWS:


 CURB GUTTER: 0.50%


 CONCRETE SURFACES: 1.00%


 ASPHALT SURFACES: 1.00%


5. A MINIMUM SLOPE OF 1.00% SHALL BE PROVIDED AWAY FROM ALL


BUILDINGS. THE CONTRACTOR SHALL ENSURE POSITIVE DRAINAGE


FROM THE BUILDING IS ACHIEVED AND SHALL NOTIFY STONEFIELD


ENGINEERING & DESIGN, LLC. IF THIS CONDITION CANNOT BE MET.


6. FOR PROJECTS WHERE BASEMENTS ARE PROPOSED, THE DEVELOPER IS


RESPONSIBLE TO DETERMINE THE DEPTH TO GROUNDWATER AT THE


LOCATION OF THE PROPOSED STRUCTURE. IF GROUNDWATER IS


ENCOUNTERED WITHIN THE BASEMENT AREA, SPECIAL


CONSTRUCTION METHODS SHALL BE UTILIZED AND


REVIEWED/APPROVED BY THE CONSTRUCTION CODE OFFICIAL. IF


SUMP PUMPS ARE UTILIZED, ALL DISCHARGES SHALL BE CONNECTED


DIRECTLY TO THE PUBLIC STORM SEWER SYSTEM WITH APPROVAL


FROM THE GOVERNING STORM SEWER SYSTEM AUTHORITY.


ADA NOTES


1. THE CONTRACTOR SHALL MAINTAIN A MAXIMUM 2.00% SLOPE IN


ANY DIRECTION WITHIN THE ADA PARKING SPACES AND ACCESS


AISLES.


2. THE CONTRACTOR SHALL PROVIDE COMPLIANT SIGNAGE AT ALL


ADA PARKING AREAS IN ACCORDANCE WITH STATE GUIDELINES.


3. THE CONTRACTOR SHALL MAINTAIN A MAXIMUM 5.00% RUNNING


SLOPE AND A MAXIMUM OF 2.00% CROSS SLOPE ALONG WALKWAYS


WITHIN THE ACCESSIBLE PATH OF TRAVEL (SEE THE SITE PLAN FOR


THE LOCATION OF THE ACCESSIBLE PATH).  THE CONTRACTOR IS


RESPONSIBLE TO ENSURE THE ACCESSIBLE PATH OF TRAVEL IS 36


INCHES WIDE OR GREATER UNLESS INDICATED OTHERWISE WITHIN


THE PLAN SET.


4. THE CONTRACTOR SHALL MAINTAIN A MAXIMUM 2.00% SLOPE IN


ANY DIRECTION AT ALL LANDINGS.  LANDINGS INCLUDE, BUT ARE


NOT LIMITED TO, THE TOP AND BOTTOM OF AN ACCESSIBLE RAMP,


AT ACCESSIBLE BUILDING ENTRANCES, AT AN AREA IN FRONT OF A


WALK-UP ATM, AND AT TURNING SPACES ALONG THE ACCESSIBLE


PATH OF TRAVEL.  THE LANDING AREA SHALL HAVE A MINIMUM


CLEAR AREA OF 60 INCHES BY 60 INCHES UNLESS INDICATED


OTHERWISE WITHIN THE PLAN SET.


5. THE CONTRACTOR SHALL MAINTAIN A MAXIMUM 8.33% RUNNING


SLOPE AND A MAXIMUM 2.00% CROSS SLOPE ON ANY CURB RAMPS


ALONG THE ACCESSIBLE PATH OF TRAVEL.  WHERE PROVIDED, CURB


RAMP FLARES SHALL NOT HAVE A SLOPE GREATER THAN 10.00% IF A


LANDING AREA IS PROVIDED AT THE TOP OF THE RAMP. FOR


ALTERATIONS, A CURB RAMP FLARES SHALL NOT HAVE A SLOPE


GREATER THAN 8.33% IF A LANDING AREA IS NOT PROVIDED AT THE


TOP OF THE RAMP.  CURBS RAMPS SHALL NOT RISE MORE THAN 6


INCHES IN ELEVATION WITHOUT A HANDRAIL.  THE CLEAR WIDTH


OF A CURB RAMP SHALL BE NO LESS THAN 36 INCHES WIDE.


6. ACCESSIBLE RAMPS WITH A RISE GREATER THAN 6 INCHES SHALL


CONTAIN COMPLIANT HANDRAILS ON BOTH SIDES OF THE RAMP


AND SHALL NOT RISE MORE THAN 30” IN ELEVATION WITHOUT A


LANDING AREA IN BETWEEN RAMP RUNS.  LANDING AREAS SHALL


ALSO BE PROVIDED AT THE TOP AND BOTTOM OF THE RAMP.


7. A SLIP RESISTANT SURFACE ALL BE CONSTRUCTED ALONG THE


ACCESSIBLE PATH AND WITHIN ADA PARKING AREAS.


8. THE CONTRACTOR SHALL ENSURE A MAXIMUM OF ¼ INCHES


VERTICAL CHANGE IN LEVEL ALONG THE ACCESSIBLE PATH.  WHERE


A CHANGE IN LEVEL BETWEEN ¼ INCHES AND ½ INCHES EXISTS,


CONTRACTOR SHALL ENSURE THAT THE TOP ¼ INCH CHANGE IN


LEVEL IS BEVELED WITH A SLOPE NOT STEEPER THAN 1 UNIT


VERTICAL AND 2 UNITS HORIZONTAL (2:1 SLOPE).


9. THE CONTRACTOR SHALL ENSURE THAT ANY OPENINGS (GAPS OR


HORIZONTAL SEPARATION) ALONG THE ACCESSIBLE PATH SHALL


NOT ALLOW PASSAGE OF A SPHERE GREATER THAN ½ INCH.
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engineering & design, llc.


STONEFIELD


LICENSED PROFESSIONAL ENGINEER


GRAPHIC SCALE IN FEET


0' 40'20'20'


1" = 20'


GRADING PLAN


C-4


PROPERTY LINE


SYMBOL DESCRIPTION


PROPOSED GRADING CONTOUR


PROPOSED GRADING RIDGELINE


PROPOSED DIRECTION OF DRAINAGE FLOW


PROPOSED GRADE SPOT SHOT


PROPOSED TOP OF CURB /


BOTTOM OF CURB SPOT SHOT


PROPOSED FLUSH CURB SPOT SHOT


TC 100.50


BC 100.00


G 100.00


FC 100.00


PROPOSED DEPRESSED CURB /


BOTTOM OF CURB SPOT SHOT


DC 100.12


BC 100.00


PROPOSED TOP OF WALL /


BOTTOM OF WALL SPOT SHOT


TW 102.00


BW 100.00


100







DRAINAGE AND UTILITY NOTES


1. THE CONTRACTOR IS REQUIRED TO CALL THE APPROPRIATE


AUTHORITY FOR NOTICE OF CONSTRUCTION/EXCAVATION  AND


UTILITY MARK OUT PRIOR TO THE START OF CONSTRUCTION IN


ACCORDANCE WITH STATE LAW.  CONTRACTOR IS REQUIRED TO


CONFIRM THE HORIZONTAL AND VERTICAL LOCATION OF UTILITIES


IN THE FIELD.  SHOULD A DISCREPANCY EXIST BETWEEN THE FIELD


LOCATION OF A UTILITY AND THE LOCATION SHOWN ON THE PLAN


SET OR SURVEY, THE CONTRACTOR SHALL NOTIFY STONEFIELD


ENGINEERING & DESIGN, LLC. IMMEDIATELY IN WRITING.


2. THE CONTRACTOR IS RESPONSIBLE TO PROTECT AND MAINTAIN IN


OPERATION ALL UTILITIES NOT DESIGNATED TO BE REMOVED.


3. THE CONTRACTOR IS RESPONSIBLE FOR REPAIRING ANY DAMAGE TO


ANY EXISTING UTILITY IDENTIFIED TO REMAIN WITHIN THE LIMITS OF


THE PROPOSED WORK DURING CONSTRUCTION.


4. A MINIMUM HORIZONTAL SEPARATION OF 10 FEET IS REQUIRED


BETWEEN ANY SANITARY SEWER SERVICE AND ANY WATER LINES. IF


THIS SEPARATION CANNOT BE PROVIDED, A CONCRETE


ENCASEMENT SHALL BE UTILIZED FOR THE SANITARY SEWER SERVICE


AS APPROVED BY STONEFIELD ENGINEERING & DESIGN, LLC.


5. ALL WATER LINES SHALL BE VERTICALLY SEPARATED ABOVE SANITARY


SEWER LINES BY A MINIMUM DISTANCE OF 18 INCHES. IF THIS


SEPARATION CANNOT BE PROVIDED, A CONCRETE ENCASEMENT


SHALL BE UTILIZED FOR THE SANITARY SEWER SERVICE AS APPROVED


BY STONEFIELD ENGINEERING & DESIGN, LLC.


6. THE CONTRACTOR TO PERFORM A TEST PIT PRIOR TO


CONSTRUCTION (RECOMMEND 30 DAYS PRIOR) AT LOCATIONS OF


EXISTING UTILITY CROSSINGS FOR WATER AND SANITARY SEWER


CONNECTION IMPROVEMENTS.   SHOULD A CONFLICT EXIST, THE


CONTRACTOR SHALL IMMEDIATELY NOTIFY STONEFIELD


ENGINEERING & DESIGN, LLC. IN WRITING.


7. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING GAS,


ELECTRIC AND TELECOMMUNICATION  CONNECTIONS WITH THE


APPROPRIATE GOVERNING AUTHORITY.


8. CONTRACTOR SHALL START CONSTRUCTION OF ANY GRAVITY


SEWER AT THE LOWEST INVERT AND WORK UP-GRADIENT.


7. THE CONTRACTOR IS RESPONSIBLE TO MAINTAIN A RECORD SET OF


PLANS REFLECTING THE LOCATION OF EXISTING UTILITIES THAT


HAVE BEEN CAPPED, ABANDONED, OR RELOCATED BASED ON THE


DEMOLITION/REMOVAL  ACTIVITIES REQUIRED IN THIS PLAN SET. THIS


DOCUMENT SHALL BE PROVIDED TO THE OWNER FOLLOWING


COMPLETION OF WORK.


8. THE CONTRACTOR IS RESPONSIBLE TO MAINTAIN A RECORD OF THE


AS-BUILT LOCATIONS OF ALL PROPOSED UNDERGROUND


INFRASTRUCTURE.  THE CONTRACTOR SHALL NOTE ANY


DISCREPANCIES BETWEEN THE AS-BUILT LOCATIONS AND THE


LOCATIONS DEPICTED WITHIN THE PLAN SET. THIS RECORD SHALL BE


PROVIDED TO THE OWNER FOLLOWING COMPLETION OF WORK.
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engineering & design, llc.


STONEFIELD


LICENSED PROFESSIONAL ENGINEER


GRAPHIC SCALE IN FEET


0' 40'20'20'


1" = 20'


UTILITY PLAN


C-5


PROPOSED STRUCTURESMH MH


SYMBOL DESCRIPTION


PROPOSED SANITARY SEWER


PROPOSED UNDERGROUND


WATER LINE


GAS


2''W


PROPOSED GAS LINE


E/T/C PROPOSED UNDERGROUND 


ELECTRIC/PHONE/CABLE LINE


PROPERTY BOUNDARY


SAN


TO STRUCTURE


EXISTING FOUNDATION


CUSHION


WATER CONNECTION DETAIL
NOT TO SCALE


EXISTING WATER MAIN


CORPORATION STOP


(42" MINIMUM COVER)


12"


MAXIMUM


VALVE BOX WITH MARKED


WATER SERVICE (SEE


UTILITY PLAN FOR


LOCATION)


GROUND KEY CURB


STOP AND DRAIN


TYPE "K" COPPER


WATER TUBING


48" MINIMUM


COVER


CRUSHED STONE


FOR DRAINAGE


VALVE BOX EXTENSION


(TYPICAL)


SANITARY CONNECTION DETAIL
NOT TO SCALE







EROSION AND SEDIMENT CONTROL NOTES


1. THE CONTRACTOR IS RESPONSIBLE FOR SOIL EROSION AND


SEDIMENT CONTROL IN ACCORDANCE WITH LOCAL, STATE, AND


FEDERAL REQUIREMENTS.


2. THE CONTRACTOR IS RESPONSIBLE FOR DUST CONTROL AND


COMPLIANCE WITH LOCAL, STATE, AND FEDERAL AIR QUALITY


STANDARDS.


3. THE CONTRACTOR IS RESPONSIBLE TO INSPECT ALL SOIL EROSION


MEASURES WEEKLY AND AFTER A PRECIPITATION EVENT GREATER


THAN 1 INCH. THE CONTRACTOR SHALL MAINTAIN AN INSPECTION


LOG ON SITE AND DOCUMENT CORRECTIVE ACTION AS REQUIRED


TAKEN THROUGHOUT THE COURSE OF CONSTRUCTION.


V
:\
M


\2
0
1
5
\M


-1
5
1
2
0
-K


E
M


-T
E
C


-8
5
6
 N


. 
O


L
D


 W
O


O
D


W
A


R
D


, 
B


IR
M


IN
G


H
A


M
, 
M


I\
C


A
D


D
\P


L
O


T
\S


D
P
-0


6
-S


E
SC


.D
W


G


D
E


S
C


R
IP


T
IO


N


S
IT


E
 D


E
V


E
L


O
P


M
E


N
T


 P
L


A
N


S


P
R


O
P


O
S


E
D


 4
 S


T
O


R
Y


 M
U


L
T


I-
F


A
M


IL
Y


B
U


IL
D


IN
G


 W
IT


H
 R


E
T


A
IL


P
A


R
C


E
L


 I
D


: 
1
9
-2


5
-3


2
8
-0


0
1


8
5
6
 N


O
R


T
H


 O
L


D
 W


O
O


D
W


A
R


D
 R


O
A


D


C
IT


Y
 O


F
 B


IR
M


IN
G


H
A


M
O


A
K


L
A


N
D


 C
O


U
N


T
Y


, 
M


IC
H


IG
A


N


engineering & design, llc.


STONEFIELD


LICENSED PROFESSIONAL ENGINEER


GRAPHIC SCALE IN FEET


0' 40'20'20'


1" = 20'


SOIL EROSION &


SEDIMENT CONTROL
PLAN


C-6


SOIL CHARACTERISTICS


MORE THAN 200 INCHES


DHYDROLOGIC SOIL GROUP


DEPTH TO RESTRICTIVE LAYER


N/ASOIL PERMEABILITY


MORE THAN 80 INCHESDEPTH TO WATER TABLE


LOD LIMIT OF DISTURBANCE


SF SILT FENCE


PROPOSED INLET FILTER


SYMBOL DESCRIPTION


LOCATION MAP
SCALE: 1" = 2000'±


SOURCE: USGS MAP


SITE


SEQUENCE OF CONSTRUCTION


1. INSTALL SILT FENCE AND CONSTRUCTION ENTRANCE (2 DAYS).


2. DEMOLISH EXISTING STRUCTURES, PAVEMENT, AND GRAVEL (45 DAYS).


3. ROUGH GRADING AND TEMPORARY SEEDING (20 DAYS).


4. EXCAVATE AND INSTALL UNDERGROUND BASIN, WATER QUALITY UNIT, DRAINAGE


PIPING, AND INLETS (20 DAYS).


5. INSTALL INLET FILTERS (1 DAY).


6. BUILDING CONSTRUCTION AND SITE  IMPROVEMENTS (275 DAYS).


7. CONSTRUCT RIGHT OF WAY IMPROVEMENTS (180 DAYS).


8. LANDSCAPING IMPROVEMENTS AND FINAL SEEDING (7 DAYS).


9. REMOVE SOIL EROSION MEASURES (1 DAY).


NOTE: TIME DURATIONS ARE APPROXIMATE AND ARE INTENDED TO ACT AS A GENERAL


GUILE TO THE CONSTRUCTION TIMELINE. ALL DURATIONS ARE SUBJECT TO


CHANGE BY CONTRACTOR. CONTRACTOR SHALL SUBMIT CONSTRUCTION


SCHEDULE TO TOWNSHIP AND ENGINEER. CONTRACTOR SHALL PHASE


CONSTRUCTION ACCORDINGLY


FLOOD HAZARD AREA NOTES:


1. THERE ARE NO RIPARIAN ZONES ON SITE.


2. THERE ARE FLOODWAYS ON SITE.


3. PORTIONS OF THE SITE ARE WITHIN THE 100-YR FLOOD AREA


4. ALL ELEVATIONS SHOWN ARE BASED ON THE CITY OF BIRMINGHAM


       DATUM.


ENVIRONMENTAL NOTES:


1. THERE ARE NO WETLANDS ON SITE.


2. THE ROUGE RIVER IS LOCATED ONSITE.


3. REFER TO STORMWATER MANAGEMENT REPORT FOR SOIL


INFORMATION AND LAND USE FOR SURROUNDING AREA


SOUTH 23°57'44" EAST, BEING THE NORTHERLY RIGHT OF WAY LINE OF N.


OLD WOODWARD AVENUE.


BASIS OF BEARING


24,719± SQUARE FEET = 0.57± ACRES


PARCEL AREA


BENCHMARK
NORTHWEST BOLT OF STREET LIGHT, LOCATED ON THE EASTERLY SIDE


OF N. OLD WOODWARD AVENUE, ELEVATION = 756.31' (CITY OF


BIRMINGHAM DATUM)


SUBJECT PARCEL LIES WITHIN:


SPECIAL FLOOD HAZARD AREA (ZONE AE): BASE FLOOD ELEVATIONS


DETERMINED.


FLOODWAY AREAS IN ZONE AE: THE FLOODWAY IS THE CHANNEL OF A


STREAM PLUS ANY ADJACENT FLOODPLAIN AREAS THAT MUST BE KEPT


FREE OF ENCROACHMENT SO THAT THE 1% ANNUAL CHANCE FLOOD


CAN BE CARRIED WITHOUT SUBSTANTIAL INCREASES IN FLOOD HEIGHTS.


ZONE X: AREAS DETERMINED TO BE OUTSIDE OF THE 0.2% ANNUAL


CHANCE FLOODPLAIN.


AS SHOWN ON FLOOD INSURANCE RATE MAP: MAP NUMBER 26125C0537F,


COMMUNITY - PANEL NUMBER 260168 0537 F, DATED SEPTEMBER 29, 2006,


PUBLISHED BY THE FEDERAL EMERGENCY MANAGEMENT AGENCY.


FLOOD NOTE


LAND SITUATED IN THE CITY OF BIRMINGHAM, COUNTY OF OAKLAND,


STATE OF MICHIGAN IS DESCRIBED AS FOLLOWS:


LOTS 3 AND 4, ASSESSOR'S PLAT No. 29 AS RECORDED IN LIBER 6, PAGE 45


OF PLATS, OAKLAND COUNTY RECORDS, ALSO PART OF THE


NORTHWEST 1/4 OF SECTION 25, TOWN 2 NORTH, RANGE 10 EAST, CITY


OF BIRMINGHAM, OAKLAND COUNTY, MICHIGAN, DESCRIBED AS


BEGINNING AT A POINT DISTANT SOUTH 88 DEGREES 16 MINUTES 00


SECONDS EAST 10.15 FEET FROM THE NORTHWEST CORNER OF SAID LOT


3; THENCE SOUTH 88 DEGREES 16 MINUTES 00 SECONDS EAST 124.70 FEET;


THENCE NORTH 49 DEGREES 21 MINUTES 00 SECONDS WEST 46.41 FEET;


THENCE SOUTH 73 DEGREES 32 MINUTES 00 SECONDS WEST 93.28 FEET TO


BEGINNING.


PROPERTY DESCRIPTION


RIP-RAP PAD
NOT TO SCALE


L


W1


W2


TAILWATER < 0.5 DO FES #


RIP-RAP SIZING CHART


W2 (ft)W1 (ft)L (ft) D50 (in)


1 4.015.010.0 6.0


2 3.015.011.0 6.0


3 3.018.014.0 6.0


4 5.016.014.0 6.0


NOTES:


1.  SECURELY FASTEN GEOTEXTILE TO FENCE POST BY USE OF WIRE TIES, HOG


RINGS, STAPLES OR POCKETS.  FOUR TO SIX FASTENERS PER POST.


2.  GEOTEXTILE FABRIC TO BE EMBEDDED 6" (MIN.) AND TAMP IN PLACE.


3.  SECURELY FASTEN ENDS OF INDIVIDUAL ROLLS OF GEOTEXTILE  TO A POST


BY WRAPPING EACH END OF THE GEOTEXTILE AROUND THE POST TWICE


AND ATTACHING AS SPECIFIED IN NOTE 1  ABOVE.  SPLICING OF


INDIVIDUAL ROLLS SHALL NOT OCCUR AT LOW POINTS.


4.  SET SILT FENCE WITHIN PROJECT LIMITS.  10'-0" IS DESIRABLE.


SILT FENCE DETAIL
NOT TO SCALE


Th* (in)


12.0


12.0


12.0


12.0


L


Th


(*) = MINIMUM APRON THICKNESS SHALL BE TWO TIMES


THE D   SIZE FOR THE APRON.50


NOT TO SCALE


HAY BALE DETAIL
1


2


3


1


2


3


EMBEDDING DETAIL


FLO
W


L


W1


W2


1


5


TAILWATER ≥ 0.5 DO


FLOW


BALE


4" VERTICAL FACE


2 REBARS, STEEL PICKETS, OR 2" x 2"


STAKES 11
2' TO 2' IN GROUND


SECURELY TIED BALES


PLACED ON CONTOUR


ANGLE FIRST STAKE TOWARD PREVIOUSLY LAID BALE


REBAR, STEEL PICKET, OR 2" x 2"


STAKE 11
2' TO 2' IN GROUND


6"


6"


2' - 0"


2' - 0"


(MIN.)


10' DESIRABLE


FLOW


DRAWSTRING RUNNING THROUGH


FABRIC ALONG TOP OF FENCE2" x 2" FENCE POST


2' - 0"


2' - 0"


(MIN.)


DRIVE POSTS PLUMB OR


SLIGHTLY UPHILL


EMBED FABRIC 6"


MINIMUM AND


TAMP IN PLACE


SPACE 8'-0" O.C.
SECURELY FASTEN


FABRIC TO POSTS


TOE OF SLOPE


EMBED FABRIC 6" MINIMUM


AND TAMP IN PLACE


LENGTH=L
WIDTH=W


DEPTH=D
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Table 1: 856 North Old Woodward Ave, Birmingham - Eligible Activities Cost Estimates (incl. School Tax Capture)


Item/Activity


 Brownfield 


Quantity 


 Greenfield 


Quantity Units


 Unit Cost 


(Brownfield) 


 Unit Cost 


(Greenfield) 


 Brownfield 


(Contaminated) Site 


Cost 


 Greenfield 


(Uncontaminated) Site 


Cost 


 Eligible 


Brownfield Cost 


(cost difference) 


(a) Phase I ESA, Phase II ESA, BEA, DDCC 1                      0 ea 16,155.00$         2,000.00$        16,155$                      2,000$                             14,155$               


(a) Excavation of hazardous material                6,705                6,705 tons  $                63.35  $             23.00  $                   424,762  $                        154,215  $             270,547 


(b) Transportation of contaminated soils
Transport of soil to a Type II Landfill 13,390            13,390             tons 7.00$                   $0.00 93,730$                      -$                                 93,730$               
Transport of hazardous material 6,705              6,705               tons 47.55$                 $0.00 318,823$                    -$                                 318,823$             


(c) Disposal of contaminated soils
Disposal of soil to a Type II Landfill 13,390            13,390             tons 11.50$                 $0.00 153,985$                    -$                                 153,985$             
Disposal of hazardous material 6,705              6,705               tons 150.00$              $0.00 1,005,750$                 -$                                 1,005,750$          


(d) Excavation Equipment Decon and Decon Wastewater Handling 1                      -                   ea 7,500.00$           $0.00 7,500$                        -$                                 7,500$                 


(e) Additional delienation and sampling of Tetrachloroethylene soil concentrations
Mobilization, onsite labor for oversight, screening, and sample collection 1                      0 ea 2,550.00$           $0.00 2,550$                        -$                                 2,550$                 
Consultant equipment and supplies 1                      0 ea 600.00$              $0.00 600$                           -$                                 600$                    
Data evaluation and project management for reporting 1                      0 ea 3,500.00$           $0.00 3,500$                        -$                                 3,500$                 
Drilling and operations 1                      0 ea 5,275.00$           $0.00 5,275$                        -$                                 5,275$                 
Lab analysis of 36 samples for VOCs 36                    0 samples 70.00$                 $0.00 2,520$                        -$                                 2,520$                 
Project management associated with hazardous material 1                      0 ea 7,500.00$           $0.00 7,500$                        -$                                 7,500$                 


(f) Associated excavation oversight, excavation verification sampling, and reporting
Mobilization, oversight, and sample collection 1                      0 ea 12,375.00$         $0.00 12,375$                      -$                                 12,375$               
Consultant equipment and supplies 1                      0 ea 1,200.00$           $0.00 1,200$                        -$                                 1,200$                 
Data Evaluation, project management, and report preparation 1                      0 ea 4,500.00$           $0.00 4,500$                        -$                                 4,500$                 
Sampling for VOCs, PNAs, PCBs, Michigan 10 metals 28                    0 samples 350.00$              $0.00 9,800$                        -$                                 9,800$                 
Up to one sample for TCLP 1                      0 samples 600.00$              $0.00 600$                           -$                                 600$                    


-$                            -$                                 
(g) Management and disposal of up to 30,000 gallons of contaminated groundwater -$                            -$                                 


On-site storage management 1                      1                      ea 7,500.00$           $0.00 7,500$                        -$                                 7,500$                 
Disposal 30,000            30,000             gallons 1.40$                   $0.01 42,000$                      240$                                41,760$               


(h) Installation of a vapor barrier and gaskets resistant to chemical breakdown
Installation of chemically resistant gaskets 10                    0 ea 1,000.00$           $0.00 10,000$                      -$                                 10,000$               
Design, bid specification, and coordination 1                      0 ea 5,000.00$           $0.00 5,000$                        -$                                 5,000$                 
Vapor barrier installation and initial testing 1                      0 ea 125,000.00$       $0.00 125,000$                    -$                                 125,000$             
Vapor installation oversight 1                      0 ea 10,000.00$         $0.00 10,000$                      -$                                 10,000$               
Post installation testing 1                      0 ea 7,500.00$           $0.00 7,500$                        -$                                 7,500$                 
Project management and reporting 1                      0 ea 15,000.00$         $0.00 15,000$                      -$                                 15,000$               


(i) Costs associated with project management brownfield financial management 1                      0 ea 3,000.00$           $0.00 3,000$                        -$                                 3,000$                 


(j) Post-construction due care plan and associated management and reporting 1                      0 ea 5,000.00$           $0.00 5,000$                        -$                                 5,000$                 


Sub-total 2,130,515$          


(a) Brownfield Plan/381 Workplan 1                      0 ea 9,000.00$           -$                  9,000$                        -$                                 9,000$                 


Project Sub-Total $2,153,670


15% Contingency* 319,577$             


Project Sub-Totals with Contingency $2,473,247


3% Interest 508,364$             


Total Cost of Developer Eligible Activities to be Funded Through TIF
2,981,610$          


BRA Requested Deduction
325,000$             


Revised Total
2,656,610$          


*Excludes contingencies for Baseline Environmental Assessment Activities and Brownfield Plan Preparation


Preparation of Brownfield Plan 


Baseline Environmental Assessments


Due Care Activities







Table 2: TIF Table


2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031


YR1 YR2 YR3 YR4 YR5 YR6 YR7 YR8 YR9 YR10 YR11 YR12 YR13 YR14


Base Taxable Value 322,450$            322,450$         322,450$         322,450$       322,450$         322,450$          322,450$       322,450$          322,450$       322,450$       322,450$       322,450$       322,450$       322,450$       322,450$       


Estimated New Taxable Value (estimated increase of 1%/year) 2,500,000$      5,000,000$      5,050,000$    5,100,500$      5,151,505$       5,203,020$    5,255,050$       5,307,601$    5,360,677$    5,414,284$    5,468,426$    5,523,111$    5,578,342$    5,634,125$    


 Incremental Difference (New Taxable Value minus Taxable Value) 2,177,550$      4,677,550$      4,727,550$    4,778,050$      4,829,055$       4,880,570$    4,932,600$       4,985,151$    5,038,227$    5,091,834$    5,145,976$    5,200,661$    5,255,892$    5,311,675$    


Local Taxes - Millage


County Operating 4.0900 8,906$             19,131$           19,336$         19,542$           19,751$            19,962$         20,174$            20,389$         20,606$         20,826$         21,047$         21,271$         21,497$         21,725$         654,721$          


OIS Allocated 0.1999 435$                935$                945$              955$                965$                 976$              986$                 997$              1,007$           1,018$           1,029$           1,040$           1,051$           1,062$           32,000$            


OIS Voted 3.1634 6,888$             14,797$           14,955$         15,115$           15,276$            15,439$         15,604$            15,770$         15,938$         16,108$         16,279$         16,452$         16,626$         16,803$         506,392$          


OCC Voted 1.5819 3,445$             7,399$             7,479$           7,558$             7,639$              7,721$           7,803$              7,886$           7,970$           8,055$           8,140$           8,227$           8,314$           8,403$           253,228$          


City Operating 11.4943 25,029$           53,765$           54,340$         54,920$           55,507$            56,099$         56,697$            57,301$         57,911$         58,527$         59,149$         59,778$         60,413$         61,054$         1,839,990$       


Refuse 0.9170 1,997$             4,289$             4,335$           4,381$             4,428$              4,475$           4,523$              4,571$           4,620$           4,669$           4,719$           4,769$           4,820$           4,871$           146,792$          


Library 1.1000 2,395$             5,145$             5,200$           5,256$             5,312$              5,369$           5,426$              5,484$           5,542$           5,601$           5,661$           5,721$           5,781$           5,843$           176,086$          


County Pk & Rec 0.2410 525$                1,127$             1,139$           1,152$             1,164$              1,176$           1,189$              1,201$           1,214$           1,227$           1,240$           1,253$           1,267$           1,280$           38,579$            


HCMA 0.2146 467$                1,004$             1,015$           1,025$             1,036$              1,047$           1,059$              1,070$           1,081$           1,093$           1,104$           1,116$           1,128$           1,140$           34,353$            
OCPTA 0.9998 2,177$             4,677$             4,727$           4,777$             4,828$              4,880$           4,932$              4,984$           5,037$           5,091$           5,145$           5,200$           5,255$           5,311$           160,046$          


Total Local Taxes (capturable) 24.0019 52,265$           112,270$         113,470$       114,682$         115,906$          117,143$       118,392$          119,653$       120,927$       122,214$       123,513$       124,826$       126,151$       127,490$       3,842,187$       


School Taxes


School Operating 18.0000 39,196$           84,196$           85,096$         86,005$           86,923$            87,850$         88,787$            89,733$         90,688$         91,653$         92,628$         93,612$         94,606$         95,610$         830,126$          


SET 6.0000 13,065$           28,065$           28,365$         28,668$           28,974$            29,283$         29,596$            29,911$         30,229$         30,551$         30,876$         31,204$         31,535$         31,870$         402,194$          


Total School Taxes 24.0000 52,261$           112,261$         113,461$       114,673$         115,897$          117,134$       118,382$          119,644$       120,917$       122,204$       123,503$       124,816$       126,141$       127,480$       1,608,776$       


Non-Capturable Millages


School Debt 3.9000 8,492$             18,242$           18,437$         18,634$           18,833$            19,034$         19,237$            19,442$         19,649$         19,858$         20,069$         20,283$         20,498$         20,716$         261,426$          


City Debt 1.3156 2,865$             6,154$             6,220$           6,286$             6,353$              6,421$           6,489$              6,558$           6,628$           6,699$           6,770$           6,842$           6,915$           6,988$           88,188$            


Zoo Authority 0.0998 217$                467$                472$              477$                482$                 487$              492$                 498$              503$              508$              514$              519$              525$              530$              6,690$              


Art Institute 0.1996 435$                934$                944$              954$                964$                 974$              985$                 995$              1,006$           1,016$           1,027$           1,038$           1,049$           1,060$           13,380$            


Total Non-Capturable Millages 5.5150 12,009$           25,797$           26,072$         26,351$           26,632$            26,916$         27,203$            27,493$         27,786$         28,081$         28,380$         28,682$         28,986$         29,294$         369,683$          


Local Annual Tax Increment Revenue 52,265$           112,270$         113,470$       114,682$         115,906$          117,143$       118,392$          119,653$       120,927$       122,214$       123,513$       124,826$       126,151$       127,490$       


3 Mills of SET to State Brownfield Redevelopment Fund 3.0000 6,533$             14,033$           14,183$         14,334$           14,487$            14,642$         14,798$            14,955$         15,115$         15,276$         15,438$         15,602$         15,768$         15,935$         


School Annual Tax Increment Revenue (after State BF Fund) 45,729$           98,229$           99,279$         100,339$         101,410$          102,492$       103,585$          104,688$       105,803$       106,929$       108,066$       109,214$       110,374$       111,545$       


Annual Tax Increment Revenue 97,994$           210,499$         212,749$       215,021$         217,317$          219,635$       221,976$          224,341$       226,730$       229,142$       231,579$       234,040$       236,525$       239,035$       
Annual Cumulative Incremental Taxes 97,994$           308,493$         521,241$       736,263$         953,579$          1,173,214$    1,395,191$       1,619,532$    1,846,262$    2,075,404$    2,306,982$    2,541,022$    2,777,547$    3,016,583$    


MDEQ Reimbursed Expenses


Local Taxes 52,265$           112,270$         113,470$       114,682$         115,906$          117,143$       118,392$          119,653$       120,927$       122,214$       123,513$       124,826$       57,796$         1,413,058$       
School Taxes 45,729$           98,229$           99,279$         100,339$         101,410$          102,492$       103,585$          104,688$       105,803$       106,929$       108,066$       109,214$       57,792$         1,243,552$       


Unreimbursed Eligible Expenses 2,656,610$         2,558,616$      2,348,117$      2,135,369$    1,920,347$      1,703,031$       1,483,396$    1,261,419$       1,037,078$    810,348$       581,206$       349,628$       115,588$       -$               2,656,610$       


Tax Ratio Millages Percentage


Local Tax 24.0019 50.00%


School Tax 24.0000 50.00%


Total 48.0019 100.00%


Proposed 10-year tax capture limit, as 


imposed by the BBRA







 
 


Exhibit C 


 


Brownfield Request for Cost Reimbursement 


For Eligible Activities 


 


Date: ________________________ 


 


Listed below are total costs expended for each eligible activity category for the expenses 


being submitted with this request. Attached is evidence of each cost item, including proof of 


payment and detailed invoices.  


 


  


Eligible Activity Category Total Cost 


1. Phase I/Phase II/BEA 


2. Due Care Activities 


3. Additional Response Activities


4. Brownfield Plan preparation


5. Interest 


 Total Cost Reimbursement Request


 


I certify that the information submitted on and with this Request for Cost Reimbursement is 


accurate and is an eligible cost described in the Brownfield Plan for this project approved by 


the City Council of the City of Birmingham.  


 
Developer: _____________________________ 
 
Signature: _____________________________ 
 
Title: _____________________________ 
 
Address: _____________________________ 
   
  _____________________________ 
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MEMORANDUM 
Department of Public Services 


DATE: October 17, 2016 


TO: Joseph A. Valentine, City Manager 


FROM: Lauren A. Wood, Director of Public Services 


SUBJECT: Adams Park Concept Site Plan 


The City of Birmingham hired Michael J. Dul & Associates Inc. to provide professional landscape 
architectural services of Adams Park in order to create a concept site plan.  The concept site 
plan is the first step to establish a “wish list” for a particular city park.  This then becomes a tool 
to assist with planning efforts followed by more public discussions.  It also makes for an ideal 
opportunity to include a park concept site plan in the comprehensive Parks and Recreation 
Master Plan which aids in applying for grants and garnering donations for possible site 
amenities in the years ahead. 


This consultant services includes an existing site analysis, attending meetings and developing a 
concept site plan.  In advance of developing a concept site plan, Nowak & Fraus performed a 
boundary and topographic survey of this park property to assist with this process.  Enclosed is a 
preliminary site analysis from Michael J. Dul & Associates in order to review the existing park 
elements and encourage discussion about some possible updates to the park property. 


By way of some background, Adams Park is directly adjacent to Roeper School.  In 2006, the 
City of Birmingham acquired the park property and as part of the purchase agreement Roeper 
School will utilize the park during the school year for activities currently undertaken by the 
school on the grounds.  Adams Park is a 1.45 acre City property classified as a neighborhood 
park.  Neighborhood parks are typically multi-purpose facilities that serve as the recreational 
and social focus of a neighborhood.  They provide areas for both passive and active recreation 
activities such as field games, court games, playgrounds, etc. 


The City of Birmingham Parks and Recreation Master Plan 2012-2016 has identified Adams Park 
as part of the park improvement plan to include a concept site plan and plan implementation. 
Plus, as the result of a joint meeting of the City Commission and Parks and Recreation Board 
from September 15, 2014 Adams Park was highlighted among others as a priority.  So, as a 
result of a variety of planned initiatives the process has been ongoing to prepare a park concept 
site plan assists the administration in planning for long-term recreational improvements.  This 
helps with a variety of tasks such as establishing priorities, timelines, budgeting and preparing 
action plans to address community concerns over the upcoming years. 


The fiscal year 2015-2016 budget planned for the creation of a concept site plan for Adams 
Park.  During the course of this year, several meetings have occurred with interested 
stakeholders as this concept plan has evolved.  It began in March with a meeting including 
Roeper School representatives, Mike Dul and City staff to lay the foundation of the project 
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scope and initiate idea gathering between all of the groups.  The next step included a meeting 
between Mike Dul, City staff and the two neighborhood groups, Birmingham Estates Association 
and South Poppleton Association, with Roeper School to introduce the project to everyone.  All 
of these steps were in preparation for the first public input session with the Parks and 
Recreation Board. 


Ultimately Michael J. Dul & Associates attended the first public input meeting on May 3, 2016 as 
part of the Parks and Recreation Board meeting for purposes to garner ideas from the public to 
prepare a concept site plan of the park.  As follow-up, in July a meeting was held with the two 
neighborhood groups and Roeper School to review possible concept ideas for Adams Park as 
the result of the first public input session. 


On August 9, 2016 a second public input meeting was held to present the Adams Park concept 
site plan during the Parks and Recreation Board meeting, see the attached concept site plan 
including the preliminary estimated construction costs.  The estimates are strictly projections for 
construction costs and do not represent actual bids.  They serve as a guide to help determine 
project scope, phasing opportunities and for budgeting park priorities.  Further discussion and 
review ensued during this public input meeting.  The Parks and Recreation Board supported the 
Adams Park concept site plan, see the attached minutes.  The attached notices were mailed out 
to all Homeowner Association Presidents and other interested parties about the two public input 
sessions.  Some very preliminary schedule discussions contingent upon City Commission 
approval and budget priorities were raised during the Parks and Recreation Board meeting. 


Currently, the 2016-2017 budget has earmarked for Adams Park a total of $80,000, primarily 
for consultant work or if just equipment updates to the park are pursued.  It includes dollars for 
consultant services should any part of the improvements proceed based on the necessary 
approvals and on any future funding parameters.  Next steps include such items as develop 
design drawings, create construction documents, bidding plans and specifications all of which 
are contingent upon whether phasing is desired along with bidding out the contractual services 
for Adams Park.  All of this is very general at this time and would still need to be finalized. 


SUGGESTED RESOLUTION: 
To accept the Adams Park concept site plan dated October 27, 2016, as submitted. 
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Adams Park 
Construction Cost Estimates 
August 9, 2016 
 
 
 
General Conditions          $6,500.00 


• Permits, Staking, Bonds, etc. 
 
Demolition and Earthwork      $109,300.00 


• Grading, Remove Play Equipment 
• Remove Fence, Retaining Wall, Asphalt and Concrete 


 
Site Amenities          $64,602.50 


• Ornamental Fence, Benches, Bike Racks  
• Drinking Fountain, Park Signs 


 
Basketball Court         $31,925.00 
 
Track & Field Spaces          $29,044.00    
 
Play Areas        $118,880.00 


• Surface, Ramps, Play Structures, Swings, Shrubs 
 
Landscape Improvements      $145,850.00 


• Trees, Topsoil, Sod, Seeding, Flowers, Irrigation 
• Garden and Turf 


 
 
Subtotal Construction Estimate     $506,101.50 
Contingency (15%)        $75,915.23 
 
TOTAL         $582,016.73 
 
 
 
 
 
Note:  The above projected cost estimates do not represent actual contractor bids 
and are solely for purposes of the concept site plan review.  They also do not include 
professional fees. 







 


 


PARKS AND RECREATION BOARD MEETING MINUTES 
August 9, 2016 


Therese Longe, Chairperson, called the meeting to order at 6:30 p.m. at 851 S. Eton. 
 
MEMBERS PRESENT: Ross Kaplan, Therese Longe, John Meehan, Ryan Ross, Art Stevens, 
Lilly Stotland and Bill Wiebrecht  
 
STUDENT REPRESENTATIVES ABSENT: Nichole McMaster  
 
ADMINISTRATION: Lauren A. Wood, Director of Public Services,  


Carrie A. Laird, Parks and Recreation Manager and  
Connie J. Folk, Recreation Coordinator 


 
PRESENTERS: Michael J. Dul, Michael J. Dul & Associates, Inc., 
   Matthew Clark, Michael J. Dul & Associates, Inc., 
 
GUESTS:   Anne Bray, Pam Graham, D. Espree, Andrea Green, David Green, Geri 
Rinschler,  


Gordon Rinschler, Cindy Rose, Tina Norton and 
Brian Wilmers, Roeper School Representative  


 
It was moved by Art Stevens, seconded by Bill Wiebrecht that the minutes of the July 12, 2016 
regular meeting be approved as corrected. 
 
Yeas – 7 Ross Kaplan, Therese Longe, John Meehan, Ryan Ross, Art Stevens, Lilly 
Stotland and Bill Wiebrecht  
Nays – 0 
 
AGENDA ITEM #1-2nd Adams Park Concept Site Plan Public Workshop 
Therese Longe stated that this is a feedback session on the Adams Park Concept Site Plan.  
Therese stated that this is a follow up from the Public Workshop that was originally held in May.   
 
Therese stated the Parks and Recreation Board and the public will see the plan that has been 
developed and will be available to provide feedback to the consultants. 
 
Lauren Wood stated that the Adams Park Concept Plan came before the Parks and Recreation 
Board at the Public Workshop on May 3, 2016.  Lauren stated that the department met with 
neighborhood associations that surround Adams Park and representatives from Roeper School. 
 
Michael Dul spoke to the surrounding neighborhood and Roeper representatives regarding 
Adams Park.    Michael stated that there is a drainage problem that needs to be addressed and 
that some of the elements stated in the Adams Park Concept Plan are used by Roeper School.   
 
Michael stated that Adams Park will have a lot of open space for a variety of activity, a play 
area, basketball court, an asphalt strip used for long jumping in the sand, an area for discus 
and shot-put.   
 
Michael stated that the Adams Park Concept Plan shows many trees around the park, entry 
points to the park and a garden seating area.    
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Lilly Stotland asked that when the playground equipment is selected that the playground be 
accessible for a variety of ages and disabilities.   
 
Bill Wiebrecht stated that inside the entry areas the placement of the benches are located in 
areas that allows for the parents to watch the children playing in the park.  Bill stated that the 
bench locations are being considered for Adams Park should be incorporated in all City of 
Birmingham parks when installing benches.   
 
Therese read an email received from Julie Sutherland that lives in the South Poppleton area 
since 2002 and has been anxiously awaiting action to refresh the park.  Therese stated that 
Julie was unable to attend the meeting but that Julie fully supports the neighbors that will be 
presented at the meeting, to move forward with the plans for Adams Park as a low intensity 
neighborhood park.  Therese stated that Julie is most urgent in the need of regrading of the 
land and is the first step in a longer term plan to renew Adams Park. 
 
Cindy asked about the fencing surrounding Adams Park.   
 
Michael Dul stated that the fencing will remain to keep the users of Adams Park safely in the 
park without the users traveling into the streets.   
 
Cindy stated that the biggest draw at Barnum Park is the sandbox. 
 
Gordon Rinschler stated that the elements of the Adams Park is all right and is supportive of the 
low intensity park and would recommend for the plan to be moved forward.   
 
Anne Bray asked about drainage swales shown in the plan.  Michael stated that the park is 
sloped for the water to move towards the drainage swales.   
 
Pam Graham asked about drainage and what percentage would it be sloped.  Pam stated that 
installing an attractive fence around the perimeter and having open space available is also an 
important feature.   
 
Pam stated that the play areas and sitting areas should be attractive for all ages including 
seniors and adults. 
 
Geri Rinschler stated having an adult swing for senior citizens would be a nice feature to the 
Adams Park Plan. 
 
Art Stevens asked if Roeper is contributing to the Adams Park Plan?   
 
Brian Wilmers stated that he has shown the Adams Park Plan to Roeper School and the 
elements that are shown along the north boarder that would allow the track and field activities 
to continue.  Brian stated that Roeper would very much be interested in participating financially 
in that part of the Adams Park Plan as it relates to the track and field activity.   
 
Brian stated that the shot-put does not need to be crushed stone. 
 
Tina Norton stated that having an ornamental fence would be lovely.  Tina having a six foot 
fence along Adams Road would be recommended. 
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Andrea Green stated she is excited about the Adams Park Plan but is concerned about the 
drainage on Ridgedale.  Andrea stated as your heading towards Adams on Ridgedale it is a 
giant piece of ice.  Andrea stated having Adams Park as an open space area is more viable. 
 
Therese stated that the Adams Park Plan is a very approachable and doable plan and that the 
Adams Park Plan will be an asset to the City of Birmingham as an urban park.   
  
Lauren stated that if the Parks and Recreation Board is comfortable with the conceptual Adams 
Park Plan and it was intended to be a Master Plan that is a concept site plan and the public 
comments will be added as the project moves forward.    
 
Lauren stated that next step would be construction drawings for bidding.  Lauren stated that for 
the 2016-2017 budget monies were allocated for construction drawings and planning for Adams 
Park.   Lauren stated that the project may be able to be bided bid out later in the 2016-2017 
fiscal year, which would be Spring, 2017 for a Fall start of phase one.  
 
Matthew Clark stated that the drainage could take place with proper planning on regrading of 
Adams Park so that the rest of the plan will work with the new catch basins that are installed. 
 
It was moved by John Meehan, seconded by Art Stevens to support and acknowledge the 
Adams Park Project Concept Plan dated August 9, 2016 as presented and that the Adams Park 
Project Concept Plan dated August 9, 2016 was endorsed by the neighborhood associations and 
Roeper School and forward to the City Commission for their consideration. 
 
Yeas – 7 Ross Kaplan, Therese Longe, John Meehan, Ryan Ross, Art Stevens, Lilly 
Stotland and Bill Wiebrecht  
Nays – 0 
 
AGENDA ITEM #2-Birmingham Brand Development Committee (BBDC) 
Lauren stated the City Commission approved the creation of an Ad Hoc BBDC, and instructed a 
member of the Parks and Recreation Board be appointed. 
 
Lilly Stotland volunteered to serve on the BBDC. 
  
COMMUNICATION/DISCUSSION ITEM #1- Keep America Beautiful/Dr. Pepper Snapple 
Recycling Grant Award 
Lauren was awarded a grant for eight (8) new recycling bids which will be placed at Kenning 
Park, Pembroke Park, St. James Park, Barnum Park and Poppleton Park. 
No action was required by the board. 
 
COMMUNICATION/DISCUSSION ITEM #2 – Parks Rules and Regulations Approved at the 
City Commission Meeting -7/25/2016 
Lauren provided the approved Parks Rules and Regulations that was approved at the July 25, 
2016 City Commission Meeting. 
No action was required by the board. 
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COMMUNICATION/DISCUSSION ITEM #3 – Porous Pave Update 
Lauren stated that the item was pulled from the City Commission and was not approved.  
Lauren stated there was discussion on material being used and it was stated that the material 
being considered should be consistent with material being used at other locations in the City of 
Birmingham. 
 
Theresa Therese stated that the City Commission asked that the item be referred back to the 
Parks and Recreation Board and for the Parks and Recreation Board to look at other options for 
the area.  
 
Theresa Therese stated that more information needs to be provided to the City Commission on 
the Parks and Recreation Board with due diligence on picking the porous pave for this particular 
area and how it relates on future projects as it relates to the Rouge River Trail system. 
 
Theresa Therese stated that a more detailed memorandum stating the issues of limestone and 
chips being used in pathways and pros on using porous pave in proposed projects by the 
department. 
 
COMMUNICATION/DISCUSSION ITEM #4a – Golf Course Financials 
Lauren provided the Parks and Recreation Board the golf course financials. 
No action was required by the board. 
 
COMMUNICATION/DISCUSSION ITEM #4b – Golf Course Report  
Lauren provided the Parks and Recreation Board the golf course report. 
No action was required by the board. 
 
UNFINISHED BUSINESS: 
Carrie stated that the Little Library has been installed at Barnum Park and that the City of 
Birmingham is registered with the Little Library and has received the charter plaque.  Carrie 
stated in the Fall there will be a naming contest for the Little Library at Barnum Park. 
 
NEW BUSINESS: 
Anne stated that along the railroad track that travels through the City of Birmingham, ITC 
removed vegetation.  Because of the removal of the vegetation Canadian thistle has grown   
 
Carrie stated a contractor will be cutting the seed heads, treat the area before the seeds take 
root at the Buckingham site.  Carrie stated she will be contacting a representative from ITC to 
discuss the area.  
 
Cindy stated she would like the City of Birmingham for the wonderful job that has been done at 
Barnum Park. 
 
OPEN TO THE PUBLIC FOR ITEMS NOT ON THE AGENDA: 
Therese stated that the next meeting will be held on September 13, 2016 at 6:30 pm at DPS 
 
The meeting adjourned at 7:27 p.m. 
Connie J. Folk, Recreation Coordinator 


 


Parks and Recreation Board Meeting 8/9/2016 







 
 


PPuubblliicc  IInnppuutt  SSoouugghhtt    
AAddaammss  PPaarrkk  CCoonncceepptt  SSiittee  PPllaann  


 
The Birmingham Parks and Recreation Board is seeking your input to prepare a concept site plan for Adams 
Park.   
 
The City is looking for ideas and input about landscape renovation improvements and enhancements for 
Adams Park.  Adams Park is a neighborhood park 1.45 acres located directly adjacent to Roeper School. 
 
Michael J. Dul & Associates will be assisting in the preparation of a concept site plan based on public input. 
 
Please join in the City of Birmingham Parks and Recreation Board meeting to brainstorm potential 
improvements to Adams Park.  The Public input session has been scheduled for: 
 


Parks and Recreation Board Meeting 
Tuesday, May 3, 2016   


6:30 pm 
Conference Room  


Department of Public Services, 851 S. Eton 
 
If you have any questions or comments or if you are unable to attend but would still like to provide input, please 
email your comments to cfolk@bhamgov.org or call 248.530.1642. 
 
We hope to see you and your neighbors at the May 3rd meeting.  
 
 


    


 



mailto:cfolk@bhamgov.org





 
 


22nndd  PPuubblliicc  IInnppuutt  MMeeeettiinngg  
AAddaammss  PPaarrkk  CCoonncceepptt  SSiittee  PPllaann  


 
The Birmingham Parks and Recreation Board will hold a second public input meeting to discuss the 
Adams Park Concept Site Plan on Tuesday, August 9th at 6:30 p.m. in the Conference Room at the 
Department of Public Services. 
 
This opportunity is a follow-up from the May 3, 2016 public input meeting for Michael J. Dul & 
Associates to present a preliminary park concept site plan for Adams Park.  This concept plan has 
been created based on the involvement and feedback from the City of Birmingham Community, 
Neighborhood Associations, Roeper School, as well as from the meeting of May 3rd. 
 
Please join us at the City of Birmingham Parks and Recreation Board meeting for the 2nd Public input 
session to be held during the: 
 


Parks and Recreation Board Meeting 
Tuesday, August 9, 2016   


6:30 pm 
Conference Room  


Department of Public Services, 851 S. Eton 
 
Please visit our website www.bhamgov.org for any additional information. 
 
If you are unable to attend, but would like to provide input please email your comments to 
cfolk@bhamgov.org or drop off a letter at the address above ATTN:  Parks and Recreation Board. 
 
We hope to see you and your neighbors at the August 9th meeting. 
 
 
 


    



http://www.bhamgov.org/

mailto:cfolk@bhamgov.org





                                        
 
 
 
 


 
For Immediate Release 
 
 
 
 


Public Input Sought for Adams Park Concept Site Plan 
 


BIRMINGHAM, MI, April 28, 2016 – The Birmingham Parks and Recreation Board is seeking public 


input to prepare a concept site plan for Adams Park. The City is looking for ideas and input about 


landscape renovation improvements and enhancements for the park.  


 


Adams Park is a 1.45 acre neighborhood park located directly adjacent to Roeper 


School. Michael J. Dul & Associates will be assisting in the preparation of a 


concept site plan based on public input. A public input session will be held during 


the Parks and Recreation Board Meeting on Tuesday, May 3 at 6 p.m. at the 


Department of Public Services building located at 851 South Eton. Please attend 


the meeting to brainstorm potential improvements to Adams Park. 


 


If you have questions or comments, or if you are unable to attend but would still 


like to provide input, please email your comments to cfolk@bhamgov.org or call 


248.530.1642.  


 


 


City of Birmingham – A Walkable Community. Visit the city’s web site at www.bhamgov.org. 


#  #  # 


Contact:  
Lauren Wood, Director of Public Services 
248-530-1700 
lwood@bhamgov.org 
 



http://www.bhamgov.org/










MEMORANDUM 
Engineering Dept. 


DATE: October 13, 2016 


TO: Joseph Valentine, City Manager 


FROM: Paul T. O’Meara, City Engineer 


SUBJECT: Parking Structure 
Traffic Control Equipment Upgrades 
Phase 2 of Contract #15-15(PK) 


Outside of the Chester St. Structure, the traffic control equipment at the other four parking 
structures dates to 2008.  At that time, the City began phasing out payments through cashiers, 
and purchased a system that was automated.  As the machines have aged, their reliability has 
decreased.  The complex cash handling machines, in particular, have been problematic the past 
few years.  Costs for repairs have been mounting.  Rather than continuing to invest in these 
machines, staff worked with SP+ Parking and developed a plan to phase out the current system 
and invest in newer, improved technology.   


After review with the Advisory Parking Committee, a bid package was put together to provide 
pricing to replace all traffic control equipment under a two phase approach.  Phase I was to 
complete work at the Chester St. Structure only.  The new system would employ the latest 
technology, using “credit card in-credit card out” for customer identification.  Moving to this 
platform would result in significant savings for the system, not only in the initial purchase of the 
equipment, but also in annual maintenance and supplies costs (cash handling and bar coded 
ticket purchases are significant ongoing expenses).  Knowing that moving to this system would 
result in some negative feedback from the public, we selected our lowest daily demand location. 
The contract was written such that the City would have a six month period to evaluate the 
success of Phase 1 before proceeding with Phase 2. 


In the Phase 2 portion of the bidding documents, contractors were asked to provide prices for 
either the credit card in-credit card out cashless system, as well as a more traditional system 
offering both tickets (for customer identification) and the ability to pay by cash.   


Bids for this package (known as Contract #15-15(PK)) were opened on August 14, 2015.  After 
review by staff, staff recommended awarding Phase 1 of the contract to Harvey Electronics 
(representing equipment made by Skidata) for $195,000.  The Skidata brand was selected even 
though it was not the low bid, due to the improved capabilities and performance records of the 
Skidata brand.   


The new equipment installation was completed at the Chester St. Structure during the weekend 
of April 23-24.  While the new system did not allow customers to pay with cash, the change 
which generated the most comment was the lack of a ticket being available upon entry into the 
structure.  Each customer is required to produce either a credit card or debit card to insert into 
the entrance machine.  Doing so provides an identifer, and allows the system to record how 
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much time the customer is in the structure.  Upon exit, the customer must again present that 
same credit or debit card not only as an identifier, but also to process a payment.   


Efforts were made to educate and assist the public in this transition, but negative reaction to 
the lack of a ticket was strong.  After several months review, staff determined that it could not 
recommend moving forward with this system for the remaining four parking structures.  These 
concerns were first introduced to the Advisory Parking Committee at their meeting of August 
17. Staff recommended that rather than moving forward with both ticket handling machines
and cash machines, providing a modification in the middle made the most sense. 


The local installer, Harvey Electronics, was asked to provide pricing at all five parking structures 
wherein the customer would be offered the option to pull a ticket upon entry.  Pulling a ticket 
will become optional.  Regular customers that understand the system and wish to speed up 
their transaction will have the option of using their credit or debit card as their identifier, which 
will allow them to skip the need to handle a ticket during their visit.  Upon exit, all customers 
will still have to pay with credit or debit card; cash payments will not be available.  Short term 
customers that plan to stay less than two hours would be advised to take a ticket, so that their 
personal information need not be entered into the system.  


At the meeting of September 21, the Advisory Parking Committee reviewed this issue again, 
now with pricing available for the four remaining parking structures.  Staff feels that the pricing 
is about what was expected, being about half way between the original two option pricing, as 
shown below: 


Parking Structure Cash & Tickets No Cash or Tickets Tickets & No Cash 
Pierce $271,000 $162,000 $231,824 
Park 200,000 119,000 150,541 


Peabody 206,000 125,000 159,730 
N. Old Woodward 148,000 95,000 141,275 


TOTALS $825,000 $501,000 $683,370 


If the City proceeds with converting the remaining four parking structures to a system that 
offers tickets but no cash payments, it is recommended that the Chester St. Structure 
equipment be converted to this as well, allowing the payment method to be the same at all five 
locations.  For the Chester St. Structure, the contractor has offered to bring in all new machines 
at the entrance lanes, and remove the existing machines (which will then become their 
property).  The cost to complete the work at the Chester St. Structure is estimated at $69,900. 
The total cost to implement the remaining work would be the sum of the two, or $753,270. 


After discussion, the Advisory Parking Committee passed the following motion: 


To recommend that the City Commission authorize the installation of the Skidata brand traffic 
control equipment at the four remaining parking structures using equipment that will not take 
cash, but will offer traditional tickets as a customer identification system.  Further, to 
recommend that the new equipment at the Chester St. Structure be modified to offer customers 
the option of being identified with tickets instead of the current card only identification system.   
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Based on this motion, a motion to award Phase 2 of Contract #15-15(PK) is provided for your 
consideration below: 
 
SUGGESTED RESOLUTION: 
 
To award Phase 2 of Contract #15-15(PK), Parking Structure Traffic Control Equipment, to 
Skidata, consisting of the retrofit of equipment at the Chester St. Structure, as well as complete 
new cashless payment equipment at the remaining four parking structures such that customers 
will be offered the option of a bar coded ticket upon entry as an identifier, in the amount of 
$753,270, charged to the following accounts: 
 
Pierce St.   585-538.002-971.0100 $231,824 
Park St.   585-538.003-971.0100   150,541 
Peabody St.   585-538.004-971.0100    159,730 
N. Old Woodward Ave. 585-538.005-971.0100   141,275 
Chester St.    585-538.008-971.0100     69,900 
TOTAL         $753,270 
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Estimate
Date


8/22/2016


Estimate #


440


Name / Address


CITY OF BIRMINGHAM
MR. PAUL O'MEARA
151 MARTIN
P.O. BOX 3001
BIRMINGHAM, MI  48012


HARVEY ELECTRONICS & RADIO


28243 Beck Rd., Unit B-16
Wixom, MI 48393


Project


Pierce


Total


Subtotal


Sales Tax  (6.0%)


Description Qty Cost Total


Skidata Barrier Gate W/ 12' folding boom 6 5,700.00 34,200.00
Skidata Entry Column 3 22,330.00 66,990.00
Skidata Exit Column  CC Out 3 23,946.00 71,838.00
Axis Network Camera 8 2,150.00 17,200.00
Drop in 4 slot Capacity sign 4 2,249.00 8,996.00
LICENSE FOR 8 SUBSCRIBERS, FEATURE LEVEL B 4 1,033.00 4,132.00
SKIDATA Software License Value Points 46 278.00 12,788.00
Skidata Parking Installation 160 98.00 15,680.00


$231,824.00


$231,824.00


$0.00







Estimate
Date


8/22/2016


Estimate #


441


Name / Address


CITY OF BIRMINGHAM
MR. PAUL O'MEARA
151 MARTIN
P.O. BOX 3001
BIRMINGHAM, MI  48012


HARVEY ELECTRONICS & RADIO


28243 Beck Rd., Unit B-16
Wixom, MI 48393


Project


Park Street


Total


Subtotal


Sales Tax  (6.0%)


Description Qty Cost Total


Skidata Barrier Gate W/folding 12' boom 4 5,700.00 22,800.00
Skidata Entry Column 2 22,330.00 44,660.00
Skidata Exit Column  CC Out 2 23,946.00 47,892.00
Axis Network Camera 6 2,150.00 12,900.00
Drop in 4 slot Capacity sign 4 2,249.00 8,996.00
SKIDATA Software License Value Points 30 278.00 8,340.00
LICENSE FOR 8 SUBSCRIBERS, FEATURE LEVEL B 1 1,033.00 1,033.00
Skidata Parking Installation 40 98.00 3,920.00


$150,541.00


$150,541.00


$0.00







Estimate
Date


8/19/2016


Estimate #


438


Name / Address


CITY OF BIRMINGHAM
MR. PAUL O'MEARA
151 MARTIN
P.O. BOX 3001
BIRMINGHAM, MI  48012


HARVEY ELECTRONICS & RADIO


28243 Beck Rd., Unit B-16
Wixom, MI 48393


Project


Peabody


Total


Subtotal


Sales Tax  (6.0%)


Description Qty Cost Total


Skidata Barrier Gate W/ 12' folding boom 4 5,700.00 22,800.00
Skidata Entry Column 2 22,330.00 44,660.00
Skidata Exit Column CC Out 2 23,946.00 47,892.00
Axis Network Camera 6 2,150.00 12,900.00
Drop in 4 slot Capacity sign 2 2,249.00 4,498.00
LICENSE FOR  SUBSCRIBERS, FEATURE LEVEL B 4 1,033.00 4,132.00
SKIDATA Software License Value Points 42 278.00 11,676.00
Skidata Parking Installation 114 98.00 11,172.00


$159,730.00


$159,730.00


$0.00







Estimate
Date


8/22/2016


Estimate #


439


Name / Address


CITY OF BIRMINGHAM
MR. PAUL O'MEARA
151 MARTIN
P.O. BOX 3001
BIRMINGHAM, MI  48012


HARVEY ELECTRONICS & RADIO


28243 Beck Rd., Unit B-16
Wixom, MI 48393


Project


Total


Subtotal


Sales Tax  (6.0%)


Description Qty Cost Total


Skidata Barrier Gate W/ 12' boom 4 5,700.00 22,800.00
Skidata Entry Column 2 22,330.00 44,660.00
Skidata Exit Column  CC Out 2 23,946.00 47,892.00
Axis Network Camera 6 2,150.00 12,900.00
Drop in 4 slot Capacity sign 3 2,249.00 6,747.00
SKIDATA Software License Value Points 12 278.00 3,336.00
Skidata Parking Installation 30 98.00 2,940.00


$141,275.00


$141,275.00


$0.00







Estimate
Date


9/21/2016


Estimate #


444


Name / Address


CITY OF BIRMINGHAM
MR. PAUL O'MEARA
151 MARTIN
P.O. BOX 3001
BIRMINGHAM, MI  48012


HARVEY ELECTRONICS & RADIO


28243 Beck Rd., Unit B-16
Wixom, MI 48393


Project


Total


Subtotal


Sales Tax  (6.0%)


Description Qty Cost Total


Skidata entry column with CC in 2 22,330.00 44,660.00
Skidata Exit Column CC in CC Out 3 23,946.00 71,838.00
Credit to buy back old equipment 1 -50,000.00 -50,000.00
Installation Fee 1 3,402.00 3,402.00


$69,900.00


$69,900.00


$0.00







MEMORANDUM 
 


Engineering Dept. 
DATE:   August 31, 2015 
 
TO:   Joseph Valentine, City Manager 
 
FROM:  Paul T. O’Meara, City Engineer 
 
SUBJECT: Parking Structure Traffic Control Equipment 
 Contract #15-15(PK) 
 
 
As you know, the maintenance and operation of the City’s five parking structures is contracted 
to SP+ (until recently known as Central Parking).  In addition to handling staffing, maintenance, 
and collections, SP+ is also responsible to ensure that all of the traffic control equipment at 
structure entrances and exits operates properly.  The following is a brief summary of the 
equipment operation for daily traffic in our structures: 
 
PRIOR TO 1997: 
 
Like other controlled parking operations, Birmingham controlled traffic by the use of relatively 
simple equipment such as ticket spitters and gates at the entrances, and a cashier at the exit.  
All payments were in cash. 
 
1997 – 2008: 
 
In late 1996, the parking system implemented the rate structure still being used predominantly 
today, wherein the first two hours of a visit are free, and then the charge is $1 per hour up to 
$5.  During committee discussion that led up to this change, there was an emphasis on 
implementing changes to make it a faster transaction for the customer.  Exit verifiers were 
installed at all exits to allow customers to exit at any lane if they knew they had been there less 
than 2 hours, whether a cashier was present or not.  These helped reduce wait times during 
exiting. Those that had to pay still had to use an attended cashier lane. 
 
2008 – 2012: 
 
With the increasing reliability and prevalence of cash payment machines, the City took the step 
of removing all cashiering at the Park St., Peabody St., and Chester St. Structures.  The effort 
helped reduce labor costs substantially, as less SP+ staff had to be on hand at each parking 
structure.  Cashiers were left at Pierce St. and N. Old Woodward Ave., as it was felt at the time 
that these locations would have a more difficult time being converted.   
 
The complexity of the machines, and the value of the machines, increased significantly at this 
time.  Payment machines built so that customers would walk up and pay before going to their 
car were placed in multiple locations to encourage transactions to occur before arriving to the 
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exit lane.  However, if the customer did not pay in advance, the option of paying in the exit lane 
was always made available (usually with credit or debit card only – cash handling tends to slow 
down the operation). 
 
2012 - PRESENT: 
 
The transition to operating without cashiers went smoother than anticipated.  In 2012, the 
remaining two cashier booths were taken out, and replaced with payment machines (cash, 
credit, or debit) under shelters in the exit lanes.  These transitions went smoothly as well. 
 
When the major transition to payment machines occurred in 2008, Birmingham was one of the 
first municipalities to operate a parking facility in this way in Michigan.  While risks were 
involved, we felt that the relative sophistication of Birmingham clientele were ready for the 
change.  Overall, the move has been a positive one, with a major savings resulting.  The main 
drawback, as time goes on, is the reliability of the payment machines, particularly those that 
handle cash.  The first cash machines are now over six years old, and some of them have 
caused ongoing problems for the operation and for customers when they are not functioning.   
 
The machines were purchased through Traffic & Safety Control Systems, Inc., who is the sole 
local distributor for Amano/McGann equipment.  Historically, parking operators in the Detroit 
area had two choices for equipment purchases and maintenance.  Other than Traffic & Safety, 
another firm marketed and serviced Federal APD equipment.  However, by the mid-2000’s, 
Amano/McGann equipment was considered superior.  It’s product line was being modernized 
and invested in, and by this time, there was really no other choice but to work with Traffic & 
Safety.  Having a monopoly in the local market was reflected in prices.  At this time, a walk up 
cash payment machine cost over $70,000 each.  With its many moving parts, these machines 
have been particularly vulnerable to ongoing maintenance problems.   
 
During the 2008 upgrade, most of the existing equipment (gates, ticket spitters, exit verifiers) 
was either left in service or modified to operate with the new equipment.  These efforts helped 
keep costs down.  However, some of the equipment in service is now over 15 years old, and is 
becoming unreliable.  While SP+ employs a full time maintenance person that focuses on 
repairing and maintaining the equipment, as its complexity has increased, the need for help 
from the experts at Traffic & Safety has increased.  In fiscal year 2013/14 approximately 
$119,000 was spent in equipment maintenance.  In fiscal year 2014/15, over $98,000 was paid 
to just Traffic & Safety to help repair equipment or replace parts.  SP+ started talking with our 
office about the need for a complete system overhaul.  The benefits of an overhaul at this time 
come from a few different angles: 
 


1. Now that the local recession is over, other international firms have taken an interest in 
the Detroit market.  While Amano/McGann equipment has been modernized recently, 
other equipment manufacturers are also now able to market and maintain their 
equipment in this area.  Not only does this give Birmingham the opportunity to select 
other products, but it introduces true competition that was not there in the past, 
resulting in potentially major savings. 


2. As with most things involving electronics, capabilities and choices are providing new and 
exciting features that were not available in the past.  Customers can now set up 
accounts in Parkmobile, Google Wallet, and Apple Pay.  These choices and features lead 
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us to believe that it may be time to eliminate cash from the system, as discussed further 
below. 
 


INFORMAL BID 
 
Acknowledging the ongoing maintenance problems with our current equipment, I directed SP+ 
to learn more about the current market, both what could be purchased, and what the costs 
would be.  They felt that the only serious vendors that could compete in this market would be 
Amano/McGann, marketed and serviced by our traditional vendor Traffic & Safety, and Skidata, 
marketed and serviced by a relatively new company called Harvey Electronics. 
 


1. Amano/McGann has within the last year introduced a new and improved line of parking 
control equipment.  It offers several new features that were not available in the past.  
The Opus System from Amano McGann is currently being rolled out nationwide.  
However, very few locations are fully utilizing the new product.  Because it is so new, 
the current lack of installations has not allowed SP+ to properly gauge the new features 
offered by the new equipment line.  


2. Skidata, while new to the Detroit market, has been manufactured and installed in 
thousands of locations worldwide.  In the United States, they have focused more on the 
larger markets of Los Angeles, Chicago, and New York.  Now that they are established, 
they are moving into new areas such as Detroit.   


 
SP+ put together a list of needs for both firms, and asked for proposals.  Results were 
submitted, and reviewed with the Advisory Parking Committee (APC) in May.  The report put 
together for the APC at that time is attached.  While the Skidata package was higher priced, 
SP+ noted that installing a system at Chester St. that did not offer a cash payment option 
would make the cost differential minor.  Labor and long term maintenance costs would also be 
reduced if a cashless option was implemented.  After reviewing the issue, the APC 
recommended that the Chester St. Structure be upgraded to new Skidata cashless equipment 
first, as a pilot, before proceeding with ordering equipment elsewhere.   
 
While we were preparing to move this idea forward to the City Commission, Traffic & Safety 
heard that we were preparing to purchase equipment from their competitor.  They then 
submitted a revised quote where prices were cut further, and an unheard of five year warranty 
would be offered.  At this point, the informal nature of these discussions became a concern for 
our office.  Rather than proceeding, I asked SP+ to go back and prepare a formal bid package 
that both lists everything that is really needed for the system, to ensure that all vendors 
(including anyone else that may be interested) would be pricing the same level of equipment.  
That is, the amount of money involved in this demanded that a fair open bid process be run so 
that a true cost comparison can be obtained.   
 
With assistance from our office, SP+ put together a bid package known as Contract #15-
15(PK).  
 
After reviewing the issue with the APC, staff was confident that running a cashless pilot at the 
Chester St. Structure is the direction that the City should go.  Bidders were asked to give a price 
to install a cashless system at Chester St. soon after award (again as a pilot).  A six month 
testing period would then be run to see how the new equipment works.  (Chester St. was 
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selected as the pilot because the number of daily transactions is lower, and if there are 
problems with customers needing help, office staff is located at the entrance and exit area.) 
Bidders were then asked to provide a price for two options, to be installed about six months 
later.  The two options would be to install a cash system at the remaining four structures, or a 
cashless system at the remaining four structures.  Labor costs during the five years after 
installation was also to be calculated as a part of the bid.   
 
Bids were due on August 14.  Bid results are attached.  Based on price, Amano/McGann is the 
lowest total cost for both options.  If the City decides to go with cash payments in the 
remaining four structures, the Amano/McGann price difference is significant.  However, if no 
cash payments are accepted system wide, the price difference between the three becomes 
smaller.   
 
Staff feels that operating the system without cash is the direction the City should proceed.  We 
feel confident that most customers have some form of electronic payment option available 
when they visit Birmingham.  For those few that do not, the system will be able to offer a pre-
paid debit card of its own for those that visit regularly.  The Advisory Parking Committee also 
endorsed this approach.  However, should the public reaction at Chester St. be too negative, 
the City will have the option to install cash machines at some or all of the other structures.  Not 
offering cash not only reduces equipment purchase costs, it results in the following other 
operational benefits: 
 


1. Labor:  Several hours per day are used each day today collecting and handling cash 
from various points within the system.  It is estimated that $36,000.00 in labor costs can 
be saved each year.   


2. Tickets:  The parking system issues 1.3 million tickets to customers each year.  Current 
equipment uses mag-stripe tickets that result in costs in the area of $15,260.00 to stock 
every ticket spitter.  Newer generation cash machines will issue bar coded tickets, but 
the special paper that they must be printed on also results in similar costs.  When no 
cash option is provided, tickets are no longer necessary.  Customers are identified upon 
entry, inserting their card or displaying their mobile payment device.  They are asked to 
display the same payment method upon exit, so no other form of parker identification is 
required. 


3. By removing both ticket handling and cash handling from the system, the complexity of 
the payment machines is significantly reduced.  By simplifying the machines, it is 
expected that maintenance costs will drop and reliability will go up.  (Many of the 
reliability problems currently being contended with have to do with moving parts.) 


 
Finally, it is important to note that about 67% of all current paying customers (measured as 
amount of dollars collected) are selecting a credit/debit payment option over cash.  This 
number is increasing each year.  Once these other new payment options become available, we 
expect that cash would become even less desired (if we continued to offer a cash payment 
option).   
 
Once the decision to move to a cashless platform is made, the cost difference between the 
three companies is relatively minor.  Equipment features and long term reliability must be 
considered.  SP+ has assembled several reasons why they feel that Skidata is the best choice 
(attached).  While the Amano/McGann equipment also has several positive elements, it is new 
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to the market, and has not been time tested in the field.  Finally, Tiba equipment is not as  
robust as Skidata.  It is sold primarily in Israel (where it is made), and the United States.  While 
it could meet our needs, it does not have its own barrier gates, nor the additional features 
(building access, digital videos), sophisticated look, and track record of the Skidata equipment, 
and is about the same cost as Skidata, it is not being recommended.  
 
At the time the current budget request was prepared (nine months ago), we envisioned slowly 
transitioning the system to new equipment, focusing on one parking structure each year for five 
years.  The budget requested $250,000 each year for five years, starting in 2015-16.  After 
learning more about what would make the most sense, and the importance of operating a 
central updated system that works cohesively at all five structures, we now know that it is 
important that we proceed with a more timely conversion.  At this time, an equipment 
replacement overhaul at the Chester St. Structure is recommended, using the Skidata 
equipment, at a price of $195,000.  Funds for this work is budgeted.  Once the equipment is 
installed and operating, the test period will begin to see how the new system works.  We plan 
to summarize the findings of the test period in about six months with both the Advisory Parking 
Committee and the City Commission.  At that time, a recommendation to purchase equipment 
at the remaining four parking structures will be forwarded. 
 
SUGGESTED RESOLUTION: 
 
To accept the recommendation of the Advisory Parking Committee to purchase new traffic 
control equipment at the Chester St. Parking Structure without cash payment being available, 
and to award Contract #15-15(PK), Parking Structure Traffic Control Equipment, to Skidata, 
approving the purchase of cashless payment equipment for the Chester Street Parking Structure 
in the amount of $195,000, charged to account #585-538.001-971.0100 (phase 1 of the 
contract).  And further, to ask the Advisory Parking Committee to review the cashless system 
and return to the City Commission with a recommendation on whether to continue with the 
cashless system at the remaining parking structures, prior to awarding the remaining phase 2 of 
the contract. 
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Chester
Pierce
Park
Peabody
N. Old Woodward
Subtotal 


Chester
Pierce
Park
Peabody
N. Old Woodward
Subtotal 


Labor
Years 1-2
Years 3-5
5 year cost cash (est.)
5 year cost credit (est.)


$849,395.00
$772,830.00


Under Warranty
$147,000.00


$23,400.00
$105,300.00


TibaAmano McGann


$271,000.00
$200,000.00
$206,000.00


Ski Data
$23,400.00


$151,662.00
$162,000.00


Ski Data
$195,000.00 $193,520.00


$152,760.00$169,080.00


$820,565.00


$112,760.00
$106,150.00


$119,000.00
$125,000.00


$87,150.00
$1,130,550.00
$806,550.00


$108,375.00
$673,565.00


$1,096,845.00


Ski DataCash Option


City of Birmingham Contract #15-15(pk) PARCS comparison
Amano McGann


$195,000.00 $193,520.00
Tiba


$129,772.00


$95,000.00
$696,000.00


$82,632.00
$644,130.00


$110,984.00


Cashless Option


$151,662.00
$201,118.00 $218,800.00


$132,495.00


Amano McGann Tiba


$223,110.00
$181,920.00$126,257.00


$96,612.00
$720,695.00


$145,046.00


$949,845.00
$148,000.00


$1,020,000.00







 
 
 
To: Paul O’Meara City Engineer 
 
From: Joshua Gunn, Jay O’Dell SP+ 
 
Date: August 27, 2015 
 
RE: PARCS Recommendation  
 


SP+ is recommending SKIDATA equipment for the new Parking Access Revenue 
Control Systems. SKIDATA is tried and true in over 100 different countries and have  just 
completed their 10,000th install. Their equipment is installed at many large parking facilities in 
the United States including Dallas Fort Worth International Airport, the 4th largest airport in the 
United States. SP+ manages multiple locations using SKIDATA PARCS and can attest to its 
ease of use and dependability. The following is a summary of the advantages we feel make the 
extra expense worth the investment, followed by more detailed explanations on pages 2 and 3. 


 
Competitive advantages 


 
I. Aluminum housings will not rust as our current equipment started to after just 2 years. 


II. Centralized operating system contained on one server making it easier to respond to alerts 
and manage/monitor all structures.  


III. Balancing peak demand - During high ingress/egress all the equipment will help process 
monthly passes, ticket pulls, payments, gate openings and closings instead of relying 
fully on the processing power of our main server. 


IV. Alerts - Gates breaking, tickets getting low/running out, ticket or credit card jam, reader 
offline/not functioning - All these issues will alert our staff via an escalating text message 
and an alert on our operating system. 


V. Upgrades - SKIDATA offers many products in their line not limited to but including 
building entry, License Plate Recognition, storage lockers accessed via cell phones with 
delivery capabilities. 


VI. Compatible - All 3rd party vendors designed specifically to integrate with SKIDATA 
equipment. Integrates with Parkmobile, Google Wallet, Apple Pay. 


VII. Rechargeable cards - For cashless locations people can purchase a rechargeable access 
card. It can be recharged at any SKIDATA pay machine, and our office. 


VIII. Advertise on tickets and the screens of the pay stations can play short clips great for Day 
on the Town, Birmingham Ice Show, Village Fair, Holiday Tree Lighting, or sell/loan the 
air time to local businesses. 


 
 
 
 
 







 
 
 
 
 
 


 
Expanded Competitive advantages 


 


II. Centralized operating system 


The centralized operating system we currently have is housed on 4 separate servers. To access 
information we may have to toggle between 3 of the 4 servers to help a single customer. 


 SKIDATA offers a duel server operating system that contains all operating information on one 
server while processing credit cards on a dedicated server to maintain PCI compliance. This will 
allow better, faster service to individuals experiencing problems at the entrance or exit.  


III. Balancing peak demand 


We currently experience high ingress around  9:00 AM and high egress around 5:00 PM.  This 
high amount of traffic at one time taxes our current operating system which delays gate 
openings, and payment processing.  


SKIDATA equipment works in tandem to balance the work load to all machines. Essentially 
every unit is an individual computer and the system will use the processing power of every pay 
station, entry, and exit unit so there is minimal delay during peak times. This will improve entry 
and exit times, lessen complaints, and provide a better overall parking experience. 


IV. Alerts  


As described above, there are several problems that can occur that require quick attention by our 
staff, such as a broken gate. Ticket jams are the most common. Our current alert system is 
located on one of four servers and must be visually seen by someone in the office if they happen 
to be on that particular server.  


The new alert system will have the ability to send out a text message to our lead maintenance 
person. After a given amount of time it will escalate to the supervisor if the issue is not corrected. 
The system will also send an alert that the problem has been fixed and document how much time 
elapsed to remedy said alarm. The alarms issued include a broken gate, ticket jam, low tickets, 
out of tickets, ticket jam, motor failure on ticket acceptor, monitor failure, credit acceptor failure,  


 


 
 
 
 







 
and door alarms. There are sensors on most pieces of the equipment that can fail which will alert 
the appropriate people when an error occurs. 


V. Upgrades –There are numerous upgrades that SKIDATA can offer. The company started out 
as a ski lift operating software company which transitioned into building access equipment, large 
venue crowd control (stadiums/airports), and parking equipment. Features that could be explored 
in the future would include interconnecting a bike storage room with controlled access to the 
public, or even rented storage lockers for those wishing to use this feature. 


VI. Compatible  


SKIDATA is partnered with or makes all the components inside of their equipment as well as 
their software. To improve interactions with the public when they need help at gates, we 
specified the Commend intercom system. Commend is tailor made to SKIDATA and comes 
standard, unlike competitors. Diester Electronic is UHF (monthly card reader) which you will 
find in SKIDATA equipment.  Parkmobile has been a huge success here in Birmingham; 
customers will now be able to use it to enter the garages as well as the meters. Google Wallet and 
Apple Pay use near field technology through mobile devices instead of customers pulling tickets.  


VII. Rechargeable Cards  


These cards will look and act like a monthly pass. It will act in lieu of a ticket upon entering the 
garage and debit the charge when the customer leaves the garage. Customers/business owners 
can pre-load these cards with $10, $50, $100 etc. and use it for entry and exit. Many of the large 
businesses who buy validations may find this attractive. They wouldn’t have to daily hand out 
passes to employees or frequent guests. It may also be an option for those who frequent the 
downtown area. Customers will be able to recharge their “debit cards” at our office, or any pay 
station, and possibly online.  


VIII Advertisements 


The touch screen monitor will allow small videos to be played. This can be helpful to convey 
events happening downtown, important announcements, etc. We will have the capabilities to 
limit what time the video is allowed to play so it doesn’t interfere with high traffic times. We can 
also control when the video plays and which machines will play said videos.  
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The universal multi-talent among parking columns offers 
comprehensive possibilities for the ticketing sector  
with the most modern and diverse ticket technology.  
Expand your business models;  
become part of urban solutions. 
Power.Gate will support you at its best!


Marketing Terminal with Ticketing
•	 Comprehensive Advertising Opportunities
Get your equipment financed.
•	 Professional Image
A back-glowing, bright and high-resolution 
display effectively draws attention to 
logos, images and promo videos.


Save Money and  
Protect the Environment
•	 Minimize Your Power Usage
Situational energy saving modes and no heating above  
–20 °C (–4 °F) stand for a high energy effeiciency.
•	 Recyclable Materials
Ressource-efficient due to a high degree of reusability.


Optimize Your Investment
•	 Suitable for Every Budget
A customized solution for every application.
•	 Protect Your Investment
Future-proof due to flexible options for 
expansions and installations.
•	 Save Money on Your Expenditures
Smooth investment expansion and renewals thanks to 
the random miscibility of SKIDATA parking columns.


Efficiency Increase with Quality
•	 Optimized Service Planning
Great capacities and intelligent systems 
reduce your service efforts.
•	 Elaborated Technology
Touch-free RFID and barcode technology guarantee 
the highest level of reliability and low follow-up costs.


Your Business Card
•	 High-Quality Design
High-class materials and glowing features blend 
elegantly into all types of architecture.
•	 Make a Lasting Impression
Expert-optimized operational guidance for look 
and sound provide positive user experiences.


 


Power.Gate
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©2014 SKIDATA AG. All rights reserved.
The content provided herein is subject to change and possible editorial errors. Country-specific versions may vary. SKIDATA® is a registered 
trademark of SKIDATA AG in the USA, the European Union and other countries. Terms and conditions of the authorized SKIDATA distributor 
apply. The operator is fully responsible for compliance with any legal provisions applicable to the operation of the products.


•	 RFID module for reading and encoding 13 MHz Keycards
•	 Double ticket intake (up to 2 × 7000 tickets) 


with automatic data carrier management
•	 Large ticket collecting box (holds approx. 3000 tickets)
•	 Ticket separation ensures smooth, 


highly reliable ticket processing
Communication
•	 Analog intercom
•	 Integrated digital intercom (Ethernet)
Display
•	 Bright high-resolution graphics display ensures 


good readability under any light conditions; supports 
clear, vivid display of commercials and videos (with 
automatic brightness adjustment); 800 × 480 pixels


•	 Outdoor capable touch screen for additional 
Parking Column control functions (can be 
operated while wearing protective gloves)


•	 Sophisticated display modes support various 
applications and design options


•	 Illuminated control elements
•	 Visual and acoustic feedback provides 


additional user support
Accessories
•	 Locking system with mechanical or electronic locks, 


supports configurable access permissions
•	 Various contact and interface extensions 


to suit a wide range of requirements
•	 Heater for extremely low ambient temperatures


Features
Design/Construction
•	 Unique design based on aluminum and high-grade 


synthetics, complemented by optional, stylish light elements
•	 Modular, easy to maintain construction
•	 Flexible extension options ensure 


maximum investment protection
•	 Weather-proof, thanks to use of durable high-


grade materials, such as aluminum
•	 Ethernet interface for efficient system integration 
•	 Large installation space for add-on modules 


(e.g., PIN pad, credit card reader, etc.)
Operation
•	 Intuitive user interaction helps to ensure 


very high processing rates
Green Efficiency
•	 Optimised for low power consumption; no 


heating required down to –20 °C (–4 °F)
•	 Materials provide high degree of re-usability


Options
Design/Construction
•	 LED light bar serves as a stylish, illuminated eye-catcher 
•	 Available in custom colors
Ticket Processing
•	 Coder Unlimited ensures flexible ticket processing
•	 Coder Basic enables cross-wise bar code ticket 


processing and punch-hole validation


Te c h n i c a l  S p e c i f i c a t i o n s


Dimensions 354 mm × 1345 mm × 456 mm (B × H × T)


Weight 30 kg (without adapter base)


Operating voltage 100-240 V ±10 % / 50-60 Hz


Coding units Coder Unlimited or Coder Basic


Operating temperature –20 °C (–4 °F) to + 50 °C (122 °F) under sun exposure


Operating temperature with additional heater –30 °C (–22 °F) to +50 °C (122 °F) under sun exposure (mandatory with Coder)


Operating temperature with additional heater big –40 °C (–40 °F) to +50 °C (122 °F) under sun exposure


Max. ambient humidity 90 % (non-condensing)


Support stand color Brushed, anodized aluminum


Cover color RAL 7037 Dusty Grey (varnished plastic)


Pedestal base color RAL 7043 Traffic Grey (powder-coated aluminum die cast)


Panel color RAL 7021 Black Grey (varnished plastic)


Declarations / Certifications CE, FCC, IC, CNRTLUS


Degree of protection based on IEC 60529 IP43


SKIDATA AG • Untersbergstraße 40 • A-5083 Grödig/Salzburg
[t] +43 6246 888-0 • [f] +43 6246 888-7 • [e] info@skidata.com [w] www.skidata.com • Version 1.1 • 19.02.2014
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The cashless option among SKIDATA 
pay-on-foot machines provides full cashless 
payment support for your customers – it's easy, 
quick and secure. Credit.Cash lets you present 
your business with a modern design while ben-
efitting from highly reliable technology and low 
maintenance costs.


Utilizing potential
•	 Modern ticketing 


Take advantage of Print@Home, RFID, magstripe and 
barcode technologies.


•	 Planned growth 
Easy-to-install extension options support new 
business models and numerous co-operation 
options.


Your business card
•	 Demonstrating presence  


Credit.Cash's modern design matches both 
contemporary and traditional architecture while giving 
your business proper exposure.


•	 Individual style  
Accentuate your unique corporate presence with your 
logo and company colors.


Eliminating risks
•	 Intelligent key management  


Operator.Services ‘Webkey’ brings full transparency to 
your key management.


•	 Refined technology  
Internationally proven technology guarantees high 
reliability and availability.


•	 No initial cash required  
Easily cut costs and risks.


Paying cashless
•	 Cashless payment made easy, fast and secure  


No need to handle cash – and accounting gets 
easier, too!


•	 Make the cost efficiency work for you!  
Increase your presence through several cost-efficient 
pay-on-foot machines


Credit.Cash – Your benefits
•	 Cashless payment 


Patrons can pay conveniently by credit card – no 
need for complicated cash management.


•	 Smart looks 
Present your business in a modern design based 
on your company colors.


•	 Safe investment 
Maximizing benefits at minimum risk.


Credit.Cash
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Options
Design/Structure
•	 Illumination attachment (integrated “Parking” sign, space 


for custom logo or other symbols)
•	 Pedestal (optionally with or without front door panel)
•	 Pedestal “elevated” (optionally with or without front door 


panel)
•	 Wall-mount console
Coder/ticket technology
•	 Coder Unlimited (supported data carrier formats depend 


on modules selected)
•	 Coder Basic (for cross-wise barcode and validation via 


hole punch)
•	 RFID Module (for reading and writing/coding of keycards)
•	 Print@Home Scanner


Features
Design/Structure
•	 Compact, modern design
•	 Basic unit powder coated steel enclosure and design 


elements made from polycarbonate
•	 Expansion bays for add-on components, such as pin pad, 


credit card terminal, and fiscal printer
•	 Analog intercom station, alarm function, call button and 


3 soft keys, buffer memory (ensures proper transaction 
management in case of power failure)


•	 Heater, cooling fan, and power supply
•	 Issuing of up to 3000 receipts
•	 Control unit, complete with hard disk
Operation
•	 TFT 14.5 cm (5.7'') color display, break-proof monitor screen
•	 Ergonomically arranged user interaction controls
•	 User guidance with graphic color display and illuminated 


pictograms
•	 Users can switch on-screen language at any time
•	 Extremely easy to operate by staff


Te c h n i c a l  S p e c i f i c a t i o n s


Dimensions 340 mm x 1045 mm x 455 mm / 13.39" x 41.14" x 17.91" (w x h x d) – without pedestal


Height with Pedestal “elevated” 1769 mm / 69.65"


Power supply 230 V AC / 50 Hz; 120 V AC / 60 Hz


Power consumption 600 W (with heater on)


Temperature range during  
operation


−25 °C to +50 °C (−13 °F to +122 °F) ambient temperature;  
unit not directly exposed to sunlight


Color of enclosure and  
illumination attachment


RAL 9007 (gray aluminum)


Color of plastic front-panel   
elements


RAL 7043 (traffic gray B)


Color of front panel RAL 9007 (gray aluminum), RAL 7021 (black-gray)


Color of pedestal RAL 7021 (black-gray)


Ticket slot Pantone 114 U (yellow)


Supported data carrier formats SKIDATA barcoded, magstripe, keycard ISO/ISO RFID


Declarations /  
Certifications


CE, CULUS (only 120 V-option), FCC, ADA (in combination with pedestal   
APM STD BASE item code: 946010700)


SKIDATA, Inc. • One Harvard Way, Suite 5, Hillsborough • NJ 08844
[t] (908) 243-0000 • [f] (908) 243-0660 • [e] info.usa@skidata.com [w] www.skidatausa.com • Version 4.6 • 10.07.2012
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MEMORANDUM 
 


Engineering Dept. 
DATE:   August 11, 2016 
 
TO:   Advisory Parking Committee 
 
FROM:  Paul T. O’Meara, City Engineer 
 
SUBJECT: Traffic Control Equipment Upgrade  - Phase 2 
 
 
After many months of study, the City and SP+ local office worked together to prepare a request 
for bids for new traffic control equipment at all five parking structures.  The existing equipment 
is nearing the end of its life cycle, and has cost extra money in repairs the past few years to 
keep it going.  The new package that was bid provided for a change in direction in the following 
ways: 
 


1. For monthly permits, the system uses an AVI (Automatic Vehicle Identification) system.  
When it was installed in 2000, it was felt that this would help speed up processing of 
monthly permits.  Drivers would simply attach an electronic card to their windshield, 
which is read by a reader mounted over the driving lanes.  The system has been 
improved since then, but it is still prone to problems.  The AVI system takes longer to 
find and read the card’s signal, which makes drivers want to move the card around 
inside their car, which makes matters worse.  Plus, the cost of operating the AVI system 
is significant.  The new system would go back to what was used in the 1990’s, which is 
to have the driver hold an electronic card within six inches of a laser beam reader.   


2. To avoid the cost of cash handling, it was decided that the system would be made more 
efficient if all payments are electronic in nature.  With new technology available, 
handling of credit or debit payments, as well as payments by Parkmobile was required of 
the new system.  The new system also must offer a parking system issued debit card for 
those that do not want to pay by these other methods. 


3. To avoid the cost of ticket handling, it was decided that we should see how a complete 
credit card in/credit card out system would work.  The system goes through thousands 
of tickets each year, which adds up to a substantial amount of money.  With the idea 
that society is getting less cash oriented, we thought we may be able to move in that 
direction. 


 
Knowing that some of the above may prove difficult to implement with the public, the bid was 
issued with a request for two sets of prices in two phases.  The first phase to implement would 
be a cashless, ticketless system at the Chester St. Structure only.  This location was chosen 
because it has the least amount of daily traffic.  It was felt that testing this system at Chester 
St. for about six months would be wise before a commitment is made to make all these 
changes at the other locations.  The Phase 2 part of the bid covered the other four structures, 
with prices for both cashless and ticketless, as well as the traditional system offering both cash 
payment, and tickets for tracking. 
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The City Commission agreed with this approach, and awarded the recommended bidder the 
Phase I part of the contract at the Chester St. Structure.  It took longer than anticipated, but 
the equipment was installed and began operating in April of this year.  We are generally happy 
with the vendor’s performance, and the quality of the equipment.   
 
The public’s reaction to the changes has been generally favorable, but a sizable majority is not 
happy with the changes.  The biggest objection appears to be the removal of the ticket machine 
for tracking customers.  The majority of customers arriving at the structure are anticipating a 
machine that provides them with a ticket.  Instead, they are required to open their purse or 
wallet and produce a credit or debit card.  There has been a lot of negative comment about this 
approach. 
 
Now that we have finished Phase 1, it appears that the most frequent complaint has to do with 
not having tickets, and having to use a credit card number even when there is no charge.  A 
hybrid approach is recommended.  The entrance machine could be modified so that a ticket 
dispenser is provided.  It would be provided as an option.  For those that are used to using the 
credit card as an identifier, that could be used as well.  Those regularly using the structure may 
find this more convenient than having to keep track of a ticket during each visit.  (By making it 
optional, the use of tickets could be cut substantially.)  The customer would still have to pay 
with the same payment options, so a credit/debit or Parkmobile option would have to be used if 
there is a charge.  However, for the large number of people entering and exiting for free, they 
would be free of the problem of having to produce their credit card number.   
 
Attached is the fee schedule that was received when bids were opened on this project.  We 
paid $195,000 for the current upgrade that is now finished at the Chester St. Structure.  As 
shown on the attached report prepared at the time of the contract award, if the City elects to 
go cashless and ticketless at the remaining four structures, the cost would be $501,000.  If we 
offered cash and tickets in the payment, the four structures will cost $825,000.  We believe 
offering a hybrid for the other four structures as described above will be somewhere between 
these two numbers.  
 
If the APC agrees with this approach, we will request the vendor Harvey Electronics, to provide 
a cost estimate to modify their bid for the remaining four structures so that we can move 
forward with converting the other four.  A suggested resolution is provided below. 
 
SUGGESTED RESOLUTION: 
 
To concur with staff that offering tickets but not a cash payment option may be the preferable 
approach for the conversion of the remaining four parking structure traffic control equipment, 
and to direct staff to obtain a quote from Harvey Electronics for this work, to be reviewed at the 
next Advisory Parking Committee regular meeting.  
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MEMORANDUM 
 


Engineering Dept. 
DATE:   September 15, 2016 
 
TO:   Advisory Parking Committee 
 
FROM:  Paul T. O’Meara, City Engineer 
 
SUBJECT: Traffic Control Equipment Upgrades 
 
 
As discussed last month, the phase I of the system-wide traffic control equipment upgrade was 
implemented at the Chester St. Structure in April of this year.  We have since learned that while 
eliminating cash from the payment options appears feasible, moving forward with a credit card 
in and out only is not recommended.  With that in mind, we asked our Skidata equipment 
vendor (Harvey Electronics) to provide prices for the implementation of this hydbrid idea, which 
is in the middle of what was bid early last year.  Prices have now been received, and are below: 
 


Parking Structure Cash & Tickets No Cash or Tickets Tickets & No Cash 
Pierce $271,000 $162,000 $231,824 
Park 200,000 119,000 150,541 


Peabody 206,000 125,000 159,730 
N. Old Woodward 148,000 95,000 141,275 


TOTALS $825,000 $501,000 $683,370 
 
As can be seen, the additional cost to the system will be about $182,000 if we move to install 
the ticket feature in the remaining four structures.  There will also be ongoing additional cost to 
the system to supply tickets in these machines system-wide.  Note that using the ticket as an 
identifier will be optional.  Information will be provided at the entrances encouraging longer 
term parkers to identify themselves with their credit or PINless debit card.  Doing so will 
simplify the exit transaction process.  It will also reduce the number of tickets being used each 
day. 
 
Given ongoing negative reaction to the cashless and ticketless system in place at Chester St., 
we have also asked Harvey for a price to retrofit the equipment at Chester St.  As of this 
writing, we do not yet have that number, but hope to do so by the time we meet next week. 
 
The entrance and exit machines will remain very similar to those that were installed at Chester 
St.  A ticket spitting module will be added to the otherwise similar machines to provide this as 
the “base” identification option available to each daily customer.  The budget for this work was 
prepared before bids were taken last winter.  It appears that the work as now proposed will be 
about $20,000 over budget, not including the modifications being requested at Chester St.  A 
suggested recommendation is provided below: 
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SUGGESTED RECOMMENDATION: 
 
To recommend that the City Commission authorize the installation of the Skidata brand traffic 
control equipment at the four remaining parking structures using equipment that will not take 
cash, but will offer traditional tickets as a customer identification system.  Further, to 
recommend that the new equipment at the Chester St. Structure be modified to offer customers 
the option of being identified with tickets instead of the current card only identification system. 
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MEMORANDUM 
Office of the City Manager 


DATE: October 20, 2016 


TO: City Commission 


FROM: Joseph A. Valentine, City Manager 


SUBJECT: Storm Water Utility Fee 


Background 


The City of Birmingham maintains a sewer system, which includes the disposal of storm 
water.  When it rains, water that is not absorbed into the soil runs into the storm drains in the 
street.  That storm water, once collected in the drains, travels through a vast system of sewer 
pipes, and is eventually disposed of and purified before being released into the Detroit River by 
the Detroit Water and Sewer Department (DWSD), currently known as the Great Lakes Water 
Authority (GLWA). 


Residents of the City who are connected to the sewer system pay a fee for this service. 
In fact, even the City of Birmingham pays into this fund, because the City owns property that is 
connected into the sewer system.  The City gets a bill from the Water Resource Commission for 
Oakland County (WRC) for the disposal of this storm water.  In turn, the WRC gets a bill for this 
stormwater from the former DWSD, now the GLWA.  When the City gets the bill from Oakland 
County, the City calculates how much each property owner is responsible for, and bills each 
household that uses the sewer system. 


Currently, storm water costs are included in the overall sewer rate charged to all users 
of the water and sewer system.  The amount a user of the system pays for storm water is 
based on the amount of water that is consumed based on a water meter.  This system has 
been in place for a very long time and is the methodology that is used by many similar cities 
with combined sewer systems throughout the state.  The City is separated into two sewage 
disposal districts:  George W. Kuhn and the Evergreen-Farmington. For FY 2014-2015 the 
amount the City was charged for storm water was approximately $1,222,000 for the George W. 
Kuhn and $1,029,000 for the Evergreen-Farmington districts for a total of $2,251,000.  This 
cost is then allocated to each user based on the above referenced method. 


   In 1998, the Michigan Supreme Court decided a case, Bolt v City of Lansing, which 
dealt with the City of Lansing using its water/sewer bills to raise revenue unrelated to the actual 
usage. Bolt held that raising revenue through the water/sewer bill was an unconstitutional tax. 
Bolt also held that cities may use water and sewer bills to pay for the disposal of storm and 
sanitary sewage, but the charge had to be proportional to the actual usage.   The Bolt case has 
evolved to now stand as a challenge to municipalities in determining the appropriate 
methodology for a city to use when apportioning storm water disposal fees to its residents.  The 
decision resulted in a change in the law as to how cities like Birmingham should divide that fee 
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amongst its residents. One of the factors the Court in Bolt determined is that the storm water 
disposal fee must be in proportion to the amount of water that enters the sewer system from 
each parcel or lot in the city. 


Bolt v City of Lansing 


A property owner challenged Lansing’s newly imposed storm water utility fee, arguing that the 
fee was a tax levied without voter approval in violation of the Headlee Amendment to the 
Michigan Constitution. Lansing imposed the storm water fee on virtually all properties in the city 
to pay for the city’s storm water and sanitary sewer separation project costs as permitted under 
state statute. 


The Michigan Supreme Court ruled that the storm water service charge imposed by Lansing was 
unconstitutional and void on the basis that it was a tax for which voter approval was required 
and not a valid use fee.  The Court established three criteria for distinguishing between a fee 
and a tax:  1) a user fee must serve a regulatory purpose rather than a revenue-raising 
purpose;  2) a user fee must be proportionate to the necessary costs of the service;  and 3) a 
user fee must be voluntary – property owners must be able to refuse or limit their use of the 
commodity or service.  The Court found that the charge failed to satisfy the first and second 
criteria.  


Over time, additional rulings from the Michigan Court of Appeals have helped further 
define the ruling in the Bolt case as to the specifics of how storm water charges are allocated. 
What these rulings from the Court have demonstrated is that the billing methodology used by 
so many communities in the State must be changed as the ability to divide the storm water 
disposal fee that the cities get charged from the County based on water consumption is no 
longer an acceptable practice.  As a result, several cities, including Birmingham, have been 
served with class action lawsuits challenging this methodology resulting from a recent decision 
by the Michgian Supreme Court.   Other class action lawsuits that have recently been filed on 
this issue include: 


CLASS ACTION LAWSUITS DATE FILED 


Panzica v City of Jackson 2001 
Wolf v City of Ferndale 2014 
Wolf v Birmingham 2014 
Schroeder v City of Royal Oak 2014 
Kish and Bannon v City of Oak 
Park 


2015 


v Oakland Township 2015 
v City of Dearborn 2016 
v City of Detroit 2016 
v City of Taylor 2016 
v City of Canton 2016 
v Westland 2016 
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City Actions 
 
Going forward, the City is required to implement a new billing methodology beginning January 
1, 2017 for storm water utility fees in accordance with a court order.  This new method will be 
based on several factors such as storm/rainfall rates, topography of each parcel of land in the 
City, size of each parcel and how much pervious v impervious surface exists on each lot.  To 
assist in this effort, the City engaged the services of the engineering firm Hubbell, Roth & Clark 
(HRC) to develop a storm water utility fee apportionment study to develop an acceptable 
methodology to charge storm water fees. 
 
HRC has been involved in designing and maintaining the City’s water, sewer and storm water 
systems for several decades and is very familiar with the City’s infrastructure.  The City has 
been working with HRC for the past several months in the development of this new method.  
HRC will present their Storm Water Utility Fee Apportionment Report at the City Commission 
meeting of October 27th to introduce the proposed change in billing methodology. 
 
In conjunction with the development of the Apportionment Report, the City has also been 
working with the Michigan Municipal League (MML), as well as, State Representative Mike 
McCready, in the development of state legislation to address the creation of a storm water 
utility fee.  Recently, House Bill 5991 was introduced by Representative McCready to the House 
and was referred to the committee on Local Government.  The City has modeled its ordinance 
after this legislation.  Consequently, we don’t expect full adoption of this new statute prior to 
January 1, 2017, however, it is the intent for the City to adopt its ordinance under the 
timeframe established by the court order. 
 
Implementation Plan 
 
In order to meet January 1, 2017 requirement to establish a new billing methodology, the 
following implementation plan has been established. 
 
A presentation to the City Commission will be conducted on October 27, 2016 to present the 
Storm Water Utility Fee Apportionment Report prepared by HRC and allow the City Commission 
to accept the plan.  In addition, a draft storm water utility ordinance will be proposed that 
complies with the recommendations of the report.  Further, a public hearing will be scheduled 
for December 5, 2016 for formal consideration of a storm water utility ordinance.  The 
Apportionment Report, draft ordinance and additional information will be made available on the 
City’s website at www.bhamgov.org/stormwater for review by the public prior to the public 
hearing. 
 
The following suggested resolution has been prepared for consideration by the City 
Commission. 
 
Suggested Resolution: 
 
To accept the Storm Water Utility Fee Apportionment Report prepared by Hubbell, Roth & Clark, 
Inc. and further, to set a public hearing date of December 5, 2016 to consider adoption of a 
storm water utility ordinance for the City of Birmingham. 
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Section 1  -  Executive Summary 
 


The City of Birmingham has a combined sewer system that collects and transports both sanitary waste 


and storm water that enters the sewers through building footing drains and drainage structures, such as 


catch basins and inlets located in the streets, parking lots and yards.  The sanitary waste and storm water 


that enters the sewers can be referred to as “sewage”, and is transported through County Interceptors or 


Drains owned by the Oakland County Water Resources Commissioner (WRC) to Interceptors owned by 


the Great Lakes Water Authority (formerly DWSD), and eventually treated at the GLWA wastewater 


treatment plant in Detroit.   


 


The City of Birmingham is charged for the transportation and treatment of all the sewage generated from 


within the City.  A component of these charges is listed as storm water to reflect the diluted nature of the 


sewage being treated after precipitation events occur in the region.  In the past, the City has passed the 


storm water charges on to their sewer customers as function of water usage.  Due to a recent legal 


challenge to that method, the City is changing the basis for billing for storm water charges to one that is 


proportional to the amount of storm water generated from all properties in the City that enters the sewer 


system, and not just sewer customers. 


 


The Storm Water Utility Fee will be apportioned to all properties in the City that contribute storm water 


into the City’s sewer system, from both surface runoff and underground footing drain inflow.  Each 


properties share of the storm water utility fee will be proportional to the runoff potential of that property, 


which is based on the size of the property, and the amount of impervious surface area on the property.  


The runoff potential for a typical single family residential property is defined as a “standard unit”, called 


an Equivalent Storm Water Unit (ESWU).  Other types of properties are assigned a multiple of the 


“standard unit” by dividing their particular runoff potential by the “standard” runoff potential.  The 


ESWU’s are totaled for all the properties being assessed, and each property’s share of the total is 


determined by dividing their particular ESWU by the total of the ESWU’s. 


 


Procedures will be implemented for property owners to appeal and adjust their ESWU assignments if it is 


found to be in error.  The opportunity for property owners to receive certain credits to their storm water 


utility fee will be available when measures are taken by the property owner to reduce the amount of 


storm water that enters the City sewer system from their property. 
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Section 2  -  Background 
 
The sewage produced in the City is transported to the wastewater treatment plant in Detroit through 


sanitary interceptors owned by either the Oakland County Water Resources Commissioner (WRC) or the 


Great Lakes Water Authority (formerly Detroit Water and Sewerage Department).  The Great Lakes 


Water Authority charges Oakland County WRC for sewage treatment at their plant, a portion of which is 


designated as storm water based on the increase in base flow during precipitation events.  Oakland 


County WRC then passes the sewage treatment and storm water charges on to the individual 


municipalities that are connected to their interceptors.  In addition, Oakland County WRC includes costs 


associated with operating and maintaining the combined sewer overflow retention treatment facilities 


that are used by the City.  In the past, the City has passed these charges on to individual properties as a 


component of their water and sewer bills as a function of water usage. 


 


In 2014, the water-usage basis for billing for the storm water charges from Oakland County WRC was 


challenged in Circuit Court as violating the “Bolt criteria”.  A synopsis of the Bolt criteria (Bolt v City of 


Lansing 459 Mich 152 – 1998) is as follows: 


 
Background: 
A property owner challenged Lansing’s newly imposed storm water utility fee, arguing 
that the fee was a tax levied without voter approval in violation of the Headlee 
Amendment to the Michigan Constitution (Mich Const 1963, art 9, sections 25 and 31). 
Lansing had imposed the storm water fee on virtually all properties in the city to pay for 
the city’s storm water and sanitary sewer separation project costs as permitted under 
state statute. 
 
What was the outcome? 
The Michigan Supreme Court ruled that the storm water service charge imposed by 
Lansing was unconstitutional and void on the basis that it was a tax for which voter 
approval was required and not a valid use fee. The Court established three criteria for 
distinguishing between a fee and a tax: 1) a user fee must serve a regulatory purpose 
rather than a revenue-raising purpose; 2) a user fee must be proportionate to the 
necessary costs of the service; and 3) a user fee must be voluntary—property owners 
must be able to refuse or limit their use of the commodity or service. The Court found that 
the charge failed to satisfy the first and second criteria. 


 


The City is modifying the basis of billing for storm water charges by using a method that meets the three 


aspects of the Bolt criteria. 
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Section 3  -  Purpose and Summary 
 


The purpose of assessing a storm water utility fee to properties in the City is to apportion the sewage 


treatment charges incurred from Oakland County WRC attributable to storm water that enters the City’s 


combined sewer system in a manner that is proportional to the runoff potential from each property.    


With this method of apportionment, all properties that contribute runoff to the sewer system will pay 


their share of the costs, regardless if the property consumes potable water or not, or the amount of water 


that is consumed.  


 


In general, the amount of runoff generated from a particular property for a given amount of precipitation 


is largely based on the amount of impervious surface on that property - more impervious surface means 


more runoff.  To a smaller degree, even pervious surfaces will contribute some runoff.  Therefore, the 


runoff potential for a particular property is determined by both the amount of impervious area and 


pervious area.   The runoff potential for a typical single-family residential property is used as a 


“standard” unit, called an Equivalent Storm Water Unit (ESWU).  Other types of properties are assigned 


a multiple of the “standard unit” by dividing their particular runoff potential by the “standard” runoff 


potential.  The ESWU’s are totaled for all of the properties being assessed, and each property’s share of 


the total is determined by dividing their particular ESWU by the total of the ESWU’s. 


 


Impervious Areas 


An impervious area can be defined as a surface area that is resistant to permeation by surface water. 


Because precipitation cannot be absorbed by the impervious surface, runoff will be generated that must 


be managed by the sewer system.  For the purpose of this apportionment, the following surfaces are 


considered to be impervious: 


• Pavements – including sidewalks, private roads, parking lots, and patios made from concrete, 


asphalt, brick pavers and stone materials. 


• Buildings  


• Athletic courts and tracks 


• Gravel (or dirt) driveways and parking areas used by vehicles 


• Decks covered by a roof or having an impervious underlying surface (including plastic sheeting) 
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Pervious Areas 


A pervious area will allow an amount of surface runoff to percolate into the soil naturally, to the extent 


possible based on the type of soil and degree of saturation.  Note that large portions of the City have 


naturally occurring clayey (or loamy) soils near the surface that do not allow high rates of infiltration, so 


even undeveloped properties will generate some runoff for moderate amounts of rainfall.  For the 


purpose of this apportionment, the following surfaces are considered to be pervious: 


• Grass 


• Gardens 


• Landscape areas without impervious underlying membrane 


• Open-slatted decks over an otherwise pervious surface 


• Gravel (or dirt) paths used by pedestrians only 


• Swimming pools (but not the paved surfaces around the pool) 


• Pavers set in porous material specifically designed to be pervious 


• Porous pavements specifically designed to be pervious 
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Section 4  -  General Methodology 
 


Properties in the City are considered to be part two general categories – single-family residential (SFR) 


or non-single-family residential.  Non-single-family residential properties include two-family residential, 


multifamily residential, institutional (public properties, schools and churches), public recreational, 


commercial, business, office, and parking.    


 


Due to the variability in lot sizes across the City, the single-family residential (SFR) category is divided 


into six classes based on the total area of the parcel in order to group similarly developed properties 


together: 


 
 SFR CLASS LOT SIZE RANGE 


 Class A 0.125 acres or less 


 Class B 0.126 to 0.250 acres 


 Class C 0.251 to 0.500 acres 


 Class D 0.501 to 0.750 acres 


 Class E 0.751 to 1.000 acres 


 Class F 1.001 acres or larger 


 


The most numerous type of property in the City is the Class B SFR, which is considered to be the 


“standard unit” for determining ESWU’s.  The following table illustrates the distribution of property 


types across the City: 


 
 PROPERTY TYPE # PROPERTIES % OF TOTAL 


 SFR Class A (0.125 acres or less) 1,375 17.3% 


 SFR Class B (0.126 to 0.250 acres) 3,949 49.6% 


 SFR Class C (0.251 to 0.500 acres) 1,716 21.6% 


 SFR Class D (0.501 to 0.750 acres) 115 1.4% 


 SFR Class E (0.751 to 1.000 acres) 43 0.5% 


 SFR Class F (1.001 acres or larger) 47 0.6% 


 Non-Single-Family Residential Properties  719 9.0% 


 Total # Parcels Part of Apportionment: 7,964 
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Runoff Potential 


The runoff potential from a property is based on hydrologic engineering principles for calculating runoff 


that use both the impervious surface area and pervious surface area.  All surfaces will generate some 


amount of runoff during precipitation events, and can be assigned a runoff coefficient to represent the 


fraction of the precipitation that results in runoff.  The runoff coefficients used in this study are based on 


widely accepted practices for calculating runoff (refer to “Handbook of Applied Hydrology: A 


Compendium of Water-resources” by Chow, 1964).   


 


The runoff coefficient used for impervious surfaces is 0.9, which generally means that 90% of the 


precipitation on that surface will result in runoff.  Every surface has some ability to absorb water or 


allow it to infiltrate into the earth to one degree or another.  Impervious surfaces such as pavements will 


have pores or cracks in the surface that allow some water to be absorbed or pass through to the 


underlying soil materials, or have areas where water will pond and eventually evaporate.     


 


The runoff coefficient used for pervious surfaces, which is considered to be the total area minus the 


impervious area of a given property, is 0.15.  Pervious surfaces such as lawn or mulched landscaped 


areas can only allow a relatively large fraction of the precipitation that occurs to be absorbed and 


infiltrate into the earth based on the permeability of the soil and how saturated it may be when the 


precipitation occurs.  The predominate near-surface soil types in the City are clayey (or loamy), and have 


relatively slow permeability rates.  The runoff coefficient value of 0.15 generally means that 15% of the 


precipitation on that surface will result in runoff. 


 


The remaining amount of precipitation that is not absorbed or infiltrated will become runoff that leaves 


the property and will ultimately be collected by the City’s sewer system.  Runoff potential is measured in 


square feet, using the following formula: 


 


Runoff Potential = 0.15 x [Total Area - Impervious Area] + 0.9 x [Impervious Area] 
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Impervious Area Measurement 


The area of a property or parcel of land that is covered by buildings, pavements, or other materials that 


substantially reduce the rate at which precipitation can infiltrate into the earth is considered to be 


impervious surface area.  Common examples of impervious surfaces include roofs, driveways, parking 


areas, sidewalks, patios, tennis courts, and gravel surfaces used for vehicles.  The Southeast Michigan 


Council of Governments (SEMCOG) conducted an aerial survey of the region in 2010 that was analyzed 


to determine the building footprints and  impervious surface areas.  The resulting data sets were provided 


to each community, and the building footprint and impervious surface area data sets were used for this 


study.  The impervious surface area measurements made using the SEMCOG data were verified for 


many properties of different types by visually analyzing aerial photographs of the individual parcels. 
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Section 5  -   
Single Family Residential Methodology 
 


The ESWU for each of the six lot-area categories for single-family residential properties is based on the 


average runoff potential for that category.  For each group, the total impervious surface and pervious 


surface areas were summed up, and then divided by the number of parcels.   Those areas were entered 


into the runoff potential equation to determine the average runoff potential for each category.  The 


single-family residential Class B category that was determined to the “standard unit” has lot sizes 


between 0.126 acres and 0.250 acres, and an average runoff potential of 4,317 square feet.  The 


Equivalent Storm Water Unit (ESWU) for each category is calculated by dividing the average runoff 


potential for each by 4,317 square feet.   All single family residential properties in each of the lot-size 


category are assigned the same ESWU for that category.  The ESWU values for the single-family 


residential categories are summarized in the following table: 


 
  AVE. RUNOFF  
 PROPERTY TYPE POTENTIAL ESWU 


 SFR Class A (0.125 acres or less) 3,166 0.7 


 SFR Class B (0.126 to 0.250 acres) 4,317 1.0 


 SFR Class C (0.251 to 0.500 acres) 6,714 1.6 


 SFR Class D (0.501 to 0.750 acres) 10,553 2.4 


 SFR Class E (0.751 to 1.000 acres) 13,904 3.2 


 SFR Class F (1.001 acres or larger) 19,744 4.6 
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Section 6  -   
Non-Single Family Residential Methodology 
 


The ESWU for all other, non-single-family residential properties is based on the runoff potential for each 


particular property.  The impervious surface area and pervious surface area for each of these properties is 


measured, and the runoff potential is then calculated for each.  Each runoff potential value is divided by 


the “standard unit” runoff potential value of 4,317 square feet to calculate the ESWU value for each.   


 


Verifying Impervious Area Measurements 


The impervious area measurements for certain properties were verified by analyzing the aerial imagery 


of the individual parcel instead of relying on the computer-analyzed impervious surface data.  Parcels for 


verification included all City-owned properties and those with an ESWU over 4.4 as initially determined 


by the computer-analyzed impervious surface data.  
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Section 7  -  Apportionment 
 


Every parcel included in the apportionment roll will be assessed their share of the costs being 


apportioned based on the ESWU value for the particular property.  To determine each individual 


property’s share, the ESWU value for the particular property is divided by the sum of all the ESWU 


values.   


 


Major Drainage Districts 


The combined sewers in the City drain to two different major drainage districts, the Evergreen 


Farmington District (EF) and South Oakland County District (SO).   In general, the east and south-


central part of the City is in the SO District (George W. Kuhn Drainage District, formerly 12-Towns 


Drainage District), and the western part is in the EF District (includes the Birmingham CSO Drain, 


Acacia Park CSO Drain, and Bloomfield Village CSO Drain).  The City receives separate storm water 


charges from Oakland County WRC for those districts, and will therefore apportion those costs 


separately to the particular parcels located within each major drainage district.   


 


Storm Water Utility Fee Examples 


To illustrate the storm water utility fees, the following examples are presented.  First, the example annual 


fee for a single ESWU is derived.  Afterward, the fees for several typical types of properties with various 


ESWU values are listed.  These examples are for illustrative purposes only, and do not represent the 


actual fees any particular property.  The City Commission will adopt the annual fee amount for a single 


ESWU in both the EF and SO districts every year.  The actual storm water utility fees for each property 


will be the adopted single ESWU rate multiplied by the ESWU value for the particular property.  For this 


example, based on an annual incurred charge for storm water of $1.17 million in the EF District and 


$1.24 million in the SO District (approximate 2016 actual charges), the resulting apportioned annual fee 


per single ESWU would be as follows: 


     APPROX. 
 MAJOR    ANNUAL 
 DRAINAGE TOTAL TOTAL SHARE FOR FEE PER 
 DISTRICT # PARCELS # ESWU’s ESWU = 1.0 ESWU = 1.0 


 Evergreen-Farmington (EF) 4,335 6,442.1 0.00016 $182 


 South Oakland (SO) 3,629 5,201.8 0.00019 $238 


Note:  Share for ESWU = 1.0 is equal to 1.0 divided by Total # ESWU’s for each District 
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Using the annual storm water utility fee derived for this example, storm water utility fees for other 


typical types of properties in the City would be calculated by multiplying the single ESWU rate by the 


ESWU value for the particular property.  For single family residential classes, the example amount of for 


the storm water fee would be as follows:  
   APPROX. APPROX. 
   ANNUAL ANNUAL 
 EXAMPLE  FEE IN FEE IN 
 SINGLE FAM. RESID. PROPERTY ESWU EF DISTRICT SO DISTRICT 


Single Family Residential Class A 0.7 $127 $167 


Single Family Residential Class B 1.0 $182 $238 


Single Family Residential Class C 1.6 $292 $381 


Single Family Residential Class D 2.4 $437 $571 


Single Family Residential Class E 3.2 $582 $762 


Single Family Residential Class F 4.6 $837 $1,119 


 


Every non-single family residential property will have its ESWU value determined based on the unique 


characteristics for that property, including the total area of the property and the amount of impervious 


area on that property.  Following are some examples of the storm water utility fee for fictitious properties 


with the noted characteristics: 
   APPROX. APPROX. 
   ANNUAL ANNUAL 
   FEE IN FEE IN 
 EXAMPLE PROPERTY (with size of parcel) ESWU EF DISTRICT SO DISTRICT 


Two-Family Resid., 0.200 acres, 62% Imperv. 1.2 $218 $286 


Multi-Family Resid., 0.730 acres, 76% Imperv. 5.3 $967 $1,261 


Multi-Family Resid., 1.750 acres, 72% Imperv. 12.2 $2,217 $2,904 


Office/Commercial, 0.150 acres, 100% Imperv. 1.4 $254 $333 


Office/Commercial, 1.000 acres, 88% Imperv. 8.2 $1,490 $1,952 


School/Institutional, 3.500 acres, 55% Imperv. 19.9 $3,617 $4,736 


Park, 3.500 acres, 10% Imperv. 7.9 $1,436 $1,880 


Vacant Parcel, 1.000 acres, 0% Imperv. 1.5 $273 $357 
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Billing for Storm Water Utility Fees – Current Water & Sewer Customers 


Under the current system of distributing the sewage treatment costs attributable to storm water, the cost 


was included in the sewer rate on customers water and sewer bills.  Going forward, the sewer rate on 


their bill will no longer include these costs, but instead there will be a separate line item for the Storm 


Water Utility Fee.  The net effect for the total amount being charged will vary for every customer, with 


some being less than they have experienced in the past, and others more, dependent upon the 


characteristics of their particular property and their water consumption habits.  As an example of how the 


new method compares to the old, the following table provides an example for illustrative purposes: 


 


 


 


Billing for Storm Water Utility Fees – Properties Not Current Water & Sewer Customers 


All properties in the City that contribute runoff to the City’s sewer system will be assessed a Storm 


Water Utility Fee, regardless if they had been water and sewer utility customers or not.  For those 


properties that currently do not receive a water and sewer bill, they will expect to receive a bill from the 


City going forward.  For those properties that do not directly consume water, they will find their water 


consumption listed as zero, and thereby will have zero charges under the water, sewer and meter charge 


line items.  The total of the water and sewer bill will consist of the Storm Water Utility Fee only. 
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Properties with Multiple Units or Tenants 


The storm water utility fee determination is on a parcel by parcel basis, and does not take into account 


the number of units or tenants that may occupy any particular property.  For properties with multiple 


units or tenants that have a unique property owner, the storm water utility fee will be assessed to the 


owner of property, and not the individual units or tenants that may occupy the property.  For 


condominium properties with a defined number of units, the storm water utility fee determined for the 


entire property will be divided by the number of units and assessed to the individual unit owners. 


 


Properties or Land Area Not Included in Apportionment Roll 


Certain properties or areas of land are not included in the storm water apportionment as follows: 


• Road right-of-way areas under the jurisdiction of the City or other agencies are not included in 


the apportionment based on the premise that the road systems are part of the drainage system, 


and benefit the City as a whole.   


• Private properties where the development included separated sanitary sewers and storm sewer 


systems (with footing drain/sump pumps connected to storm) that are not utilizing the City sewer 


system for storm water.   


• Certain public properties that do not contribute any runoff to the sewer system, and are mainly 


those through which the Rouge River passes. 
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Section 8  -  Administrative Recommendations 
 


Whereas the previous sections of the report were specific to the methodology for determining the 


ESWU’s for properties in the City and establishing the apportionment roll, this section presents some 


recommendations for administering the storm water utility program.  All of these recommendations are 


general in nature, and for the City’s consideration in developing related ordinances and procedures. 


 


Costs Included in the Apportionment 


The costs incurred by the City from Oakland County WRC for transportation and treatment of storm 


water that enters the City’s sewer system will vary  year-to-year.  The City may also find that other costs 


are incurred as it administers the program going forward, which are necessary and therefore appropriate 


to be included in the apportionment.  Provisions for stipulating the costs to be included in the 


apportionment on an annual basis should be established. 


 


Public Education 


Information should be developed to educate the public on the purpose of the storm water utility fee, how 


it was determined, how they can appeal or make corrections, and how they can take measures to reduce 


the runoff being generated from their property that enters the sewer system.  Developing a “frequently 


asked questions” document would also be beneficial.  This information can be disseminated on the City’s 


website or through printed brochures. 


 


Process for Appeals and Adjustment 


A process should be established for property owners to request adjustments to the impervious area 


measurements made for their property.  To be customer friendly, this process could allow receiving 


requests throughout the year and have approved changes applied to the next years’ apportionment.  With 


this method, a specific deadline for receiving requests should be established each year to allow time for 


review of the request and to update the apportionment roll before the next years’ apportionment is 


implemented.   
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For single-family residential (SFR) properties, the average impervious area for each lot-size 


classification was used to determine the ESWU value for that classification, and therefore, variations 


from parcel to parcel within each class are expected.  Any SFR property’s specific deviation from the 


average is not considered an “error”.   


 


Credits and Methods for Reducing Fees 


Property owners must have a means for having their storm water utility fee reduced when they employ 


methods for reducing the amount of runoff generated by their property that enters the sewer system.  The 


means for reducing the storm water utility fee can be accomplished through generally defined credits, or 


site specific modifications.  Due to the method for determining the ESWU for the SFR properties, only 


credits are appropriate means for reducing their fee.  Because the ESWU for non-single-family 


residential properties is determined on a site specific basis, measures taken for reducing runoff can be 


more directly applied.  


 


Credits for SFR Properties 


Credits for SFR properties must be applied for by the property owner following the process determined 


by the City to be most appropriate.  As part of all applications, it should be clearly stated that application 


for the credit grants the City access to the property at any reasonable time to inspect or verify the 


measures related to the credit being applied for.  Certain credits by their nature can easily be removed or 


discontinued, and could require annual application to ensure their continued use.  In addition, the City 


should also have the right to revoke any credits given if the information provided is discovered to be 


false or if use of the measures were discontinued.   Credits are only considered for low impact 


development (LID) measures that can actually reduce the amount of storm water that enters the sewer 


system, which benefits the entire City by reducing the treatment costs for storm water.  While these 


measures would also have a water-quality benefit, that is not the primary goal for incentivizing their 


implementation.  SFR credits can include some of the following: 


• Installing rain barrels would collect the runoff from rooftops and prevent a portion of it from 


entering the sewer system.  To qualify for this credit, the minimum requirements should include 


that one or more rain barrels be installed to collect the runoff from at least 50% of the main 


home’s roof area, and that the barrels be at least 35 gallons in size.  The application for the rain 


barrel credit should include a plan of the roof area of the home, the location and number of 


barrels installed, and they manufacturer and model number of the rain barrel installed.  


Suggested credit amount on the order of $10 to $20 annually. 
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• Installing Rain Gardens or Bio-Swales to collect the runoff from roofs and paved surfaces and 


prevent a portion of it from entering the sewer system.  Rain gardens provide some surface 


storage volume that allows more time for infiltration and evapotranspiration (adsorption through 


plant roots) to occur, and can be installed in most soil types (appropriate plant selection based on 


soil types).  This feature is not appropriate for poorly draining soils where captured water would 


not infiltrate within 24 hours.  To qualify for this credit, the minimum requirements should 


include that at least 50% of the roof area (or equivalent amount of paved area) drain to the 


feature, the surface area be no less than 130 square feet, and that the depth provided be at least 3 


to 6 inches throughout.  The application for the rain garden credit should include a plan showing 


the areas draining to the rain garden, and dimensions of the feature.  Rain gardens should be 


located at least 15 feet away from building foundations, and the overflow path should not go 


directly to paved surfaces or adjacent properties.  Suggested credit amount on the order of $15 to 


$25 annually. 


• Installing Dry-Wells or Infiltration Trenches to collect the runoff from roofs and paved 


surfaces and prevent a portion of it from entering the sewer system by taking advantage of the 


infiltration capacity of the soils on the property.  Dry-wells and infiltration trenches are buried 


perforated structures or pipes surrounded by high porosity stone encapsulated by filter fabric.  


These features rely solely on the infiltration capacity of the soil and may only be applied where 


soil conditions warrant.  To test the potential site’s capacity for infiltration, a simple percolation 


test can be conducted by filling 18 inch deep hole (or deeper for dry-wells) with water, let it 


drain completely, fill with water again and measure time to drain. If less than 24 hours, then the 


infiltration capacity is adequate.  Because these features promote quick, unfiltered infiltration, 


they should not be used in areas that have the potential to collect large amounts of sediment or 


where there is a high risk for surface contamination to be present.  To qualify for this credit, the 


minimum requirements should include that at least 50% of the roof area (or equivalent amount of 


paved area) drain to the feature, and that the volume of the structure(s) and pipes be at least 33 


cubic feet (or 250 gallons).  The application for the dry-well or infiltration trench credit should 


include a plan showing the areas draining to the feature, and dimensions of the feature.  Dry-


wells and infiltration trenches should be located at least 15 feet away from building foundations, 


and the overflow path should not go directly to paved surfaces or adjacent properties.  Suggested 


credit amount on the order of $20 to $30 annually. 
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• Installing a Cistern to collect the runoff from rooftops and prevent a portion of it from entering 


the sewer system.  Cisterns are larger than rain barrels, and may be located below grade or at 


above ground.  To qualify for this credit, the minimum requirements should include that the 


cistern be installed to collect the runoff from at least 50% of the main home’s roof area, and have 


a minimum capacity of 500 gallons (or 66 cubic feet).  The application for the cistern credit 


should include a plan of the roof area of the home, the location of the cistern installed, and they 


details and specifications of the cistern installed.  Suggested credit amount on the order of $20 to 


$30 annually. 


• Installing Porous Pavement or Pavers to replace otherwise impervious pavements.  Porous 


paving systems must be specifically designed to promote infiltration, and include a porous stone 


base encapsulated with filter fabric.  To qualify for this credit, the minimum requirements should 


include that the minimum surface area of the porous pavements be at least 200 square feet, and 


that the porous stone base thickness be at least 6 inches.  Porous pavements should not be located 


within 10 feet of building foundations.  Suggested credit amounts are $10 annually for 200 to 


300 square feet, $20 annually for 300 to 400 square feet, and $30 annually for over 400 square 


feet. 


• Disconnecting Footing Drains with an internal sump pump and outlet to grade.  Sump pump 


discharges must be to a stable, pervious location on the same property, and not outlet or overflow 


directly to public sidewalks or streets, or to adjacent properties.  Sump pump discharges should 


be at least 15 feet from the building foundation and preferably be collected in a rain garden, bio-


swale, dry-well or infiltration trench.  Footing drain disconnections require a plumbing permit 


through the City Building Department.  Suggested credit amount on the order of $35 to $50 


annually. 


 


Typical details for the low impact development (LID) features mentioned in this section are included in 


Appendix C.  These are excerpts from the Low Impact Development Manual for Michigan, published by 


SEMCOG, and are included for easy reference.  The entire document can be found at 


http://semcog.org/Reports/LID/index.html. 


 


  



http://semcog.org/Reports/LID/index.html
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Credits and Methods for Reducing Fees for NSFR Properties 


Credits and other methods for reducing storm water utility fees for non-single family residential 


properties (NSFR) must be applied for by the property owner following the process determined by the 


City to be most appropriate.  As part of all applications, it should be clearly stated that application for the 


credit grants the City access to the property at any reasonable time to inspect or verify the measures 


related to the credit being applied for.  Certain credits by their nature can easily be removed or 


discontinued, and could require annual application to ensure their continued use.  In addition, the City 


should also have the right to revoke any credits given if the information provided is discovered to be 


false or if use of the measures were discontinued.   Credits are only considered for measures that can 


actually reduce the amount of storm water that enters the sewer system, which benefits the entire City by 


reducing the treatment costs for storm water.  While these measures would also have a water-quality 


benefit, that is not the primary goal for incentivizing their implementation.  NSFR credits or methods for 


reducing fees can include some of the following: 


• Install LID Features as described for SFR properties.  Suggested credit amounts similar to 


those noted for SFR properties.  However, NSFR property owner can elect to apply for a 


reduction in their storm water utility fee in excess of the specified credit amount by 


demonstrating that the calculated ESWU for the parcel considering implementation of properly 


designed LID features, with impervious areas draining to the features considered to be pervious, 


will have a greater cost reduction.  To qualify for fee reductions in excess of specified credit 


amounts, plans, details, specifications and calculations for the proposed features must be 


prepared by a licensed Professional Engineer. 


• Install On-Site Detention Systems designed to capture and infiltrate 0.5 inches of rainfall on 


the site.  Systems that only detain flows, and slowly release to the sewer system benefit the 


sewer system by reducing the peak flow from the site during intense rain events, but do not 


reduce the volume of storm water that eventually enters the sewer system and has to be treated.  


To qualify for a fee reduction for a detention system, plans, details, specifications and 


calculations for the proposed features must be prepared by a licensed Professional Engineer. 


• Install Green Roofs or Other LID Building features designed to capture 0.5 inches of rainfall 


on the site.  To qualify for a fee reduction for other types of systems, plans, details, 


specifications and calculations for the proposed features must be prepared by a licensed 


Professional Engineer. 
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Typical details for the low impact development (LID) features mentioned in this section are included in 


Appendix C.  These are excerpts from the Low Impact Development Manual for Michigan, published by 


SEMCOG, and are included for easy reference.  The entire document can be found at 


http://semcog.org/Reports/LID/index.html. 


 


Process for Updating Apportionment Roll 


A process should be established for updating the apportionment roll on an annual basis.  The updates 


would include property transactions (splits or combinations), developments, additions, modifications, 


adjustments, and corrections that had occurred in the previous year.  After changes are made to the 


property data, ESWU values would be recalculated along with each parcel’s share of the overall cost to 


be apportioned.  In addition, when new impervious surface data is available from SEMCOG, we would 


recommend that the average impervious area measurements for the SFR classifications be updated, and 


new values be established for the “standard” ESWU.  


 


 


 


 


 


 


 


 


 


 



http://semcog.org/Reports/LID/index.html
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Appendix A 


Figure 1 – Major Drainage District Map 


Figure 2 – Single Family Residential Parcel Map 


Figure 3 – Non-Single Family Residential Parcel Map 
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Parcel ID
Total Area 


(acre) District
Property       


Type ESWU SW Share
1925101001 1.181 EF SFR-F 4.6 0.00071


1925101002 0.368 EF SFR-C 1.6 0.00025


1925101003 0.370 EF SFR-C 1.6 0.00025


1925101004 0.369 EF SFR-C 1.6 0.00025


1925101006 0.275 EF NR 0.7 0.00011


1925101007 0.081 EF NR 0.2 0.00003


1925101008 0.051 EF NR 0.5 0.00008


1925101009 0.050 EF NR 0.5 0.00008


1925101010 0.301 EF NR 2.7 0.00042


1925101011 0.050 EF NR 0.4 0.00006


1925101012 0.299 EF NR 2.4 0.00037


1925101013 0.201 EF NR 1.8 0.00028


1925101014 0.431 EF SFR-C 1.6 0.00025


1925101015 0.068 EF NR 0.5 0.00008


1925151001 0.395 EF SFR-C 1.6 0.00025


1925151002 0.398 EF SFR-C 1.6 0.00025


1925151003 0.402 EF MFR 3.6 0.00056


1925151004 0.393 EF MFR 2.1 0.00033


1925151005 1.221 EF MFR 6.6 0.00102


1925151006 0.488 EF MFR 3.4 0.00053


1925151007 1.169 EF MFR 6.5 0.00101


1925151008 1.240 EF MFR 5.5 0.00085


1925151012 0.920 EF MFR 4.6 0.00071


1925151013 1.624 EF MFR 8.5 0.00132


1925151014 0.730 EF MFR 4.7 0.00073


1925151022 0.176 EF SFR-B 1.0 0.00016


1925151023 0.142 EF SFR-B 1.0 0.00016


1925151024 0.149 EF SFR-B 1.0 0.00016


1925151025 0.156 EF SFR-B 1.0 0.00016


1925151028 0.170 EF SFR-B 1.0 0.00016


1925151030 0.204 EF SFR-B 1.0 0.00016


1925151031 0.176 EF SFR-B 1.0 0.00016


1925151032 0.109 EF SFR-A 0.7 0.00011


1925151033 0.170 EF SFR-B 1.0 0.00016


1925151034 0.157 EF SFR-B 1.0 0.00016


1925151035 0.164 EF SFR-B 1.0 0.00016


1925151037 0.335 EF SFR-C 1.6 0.00025


1925151039 0.230 EF SFR-B 1.0 0.00016


1925151040 0.345 EF SFR-C 1.6 0.00025


1925151043 0.832 EF MFR 5.4 0.00084


1925151057 0.740 EF MFR 5.2 0.00081


1925151069 2.220 EF SFR-F 4.6 0.00071


1925151070 1.141 EF SFR-F 4.6 0.00071


1925151071 0.357 EF MFR 2.5 0.00039


1925151076 0.866 EF MFR 4.8 0.00075
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Parcel ID
Total Area 


(acre) District
Property       


Type ESWU SW Share
1925151091 8.739 EF NR 18.7 0.00290


1925151092 3.935 EF MFR 14.8 0.00230


1925151127 0.593 EF MFR 4.0 0.00062


1925151137 0.482 EF SFR-C 1.6 0.00025


1925151138 0.367 EF SFR-C 1.6 0.00025


1925151139 0.287 EF SFR-C 1.6 0.00025


1925151140 0.289 EF SFR-C 1.6 0.00025


1925151141 0.146 EF SFR-B 1.0 0.00016


1925151143 0.358 EF SFR-C 1.6 0.00025


1925152001 5.879 EF MFR 33.1 0.00514


1925177022 0.279 EF SFR-C 1.6 0.00025


1925177023 0.284 EF SFR-C 1.6 0.00025


1925177024 0.348 EF SFR-C 1.6 0.00025


1925177025 0.279 EF SFR-C 1.6 0.00025


1925177026 0.286 EF SFR-C 1.6 0.00025


1925177027 0.322 EF SFR-C 1.6 0.00025


1925177028 0.493 EF SFR-C 1.6 0.00025


1925178001 1.057 EF NR 7.2 0.00112


1925179001 0.574 EF NR 5.2 0.00081


1925179002 0.196 EF NR 1.6 0.00025


1925180003 0.172 EF SFR-B 1.0 0.00016


1925180004 0.300 EF SFR-C 1.6 0.00025


1925226010 0.393 EF SFR-C 1.6 0.00025


1925226011 0.389 EF SFR-C 1.6 0.00025


1925226012 0.341 EF SFR-C 1.6 0.00025


1925226022 0.265 EF SFR-C 1.6 0.00025


1925226023 0.264 EF SFR-C 1.6 0.00025


1925226024 0.268 EF SFR-C 1.6 0.00025


1925226025 0.266 EF SFR-C 1.6 0.00025


1925229003 0.316 EF SFR-C 1.6 0.00025


1925230002 0.209 EF SFR-B 1.0 0.00016


1925230003 0.313 EF SFR-C 1.6 0.00025


1925230004 0.323 EF SFR-C 1.6 0.00025


1925230005 0.209 EF SFR-B 1.0 0.00016


1925230006 0.304 EF SFR-C 1.6 0.00025


1925230007 0.313 EF SFR-C 1.6 0.00025


1925230008 0.209 EF SFR-B 1.0 0.00016


1925230009 0.209 EF SFR-B 1.0 0.00016


1925230011 0.313 EF SFR-C 1.6 0.00025


1925230012 0.260 EF SFR-C 1.6 0.00025


1925230013 0.262 EF SFR-C 1.6 0.00025


1925230014 0.209 EF SFR-B 1.0 0.00016


1925230015 0.209 EF SFR-B 1.0 0.00016


1925230016 0.209 EF SFR-B 1.0 0.00016


1925230017 0.209 EF SFR-B 1.0 0.00016
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Parcel ID
Total Area 


(acre) District
Property       


Type ESWU SW Share
1925230018 0.209 EF SFR-B 1.0 0.00016


1925230019 0.209 EF SFR-B 1.0 0.00016


1925230020 0.209 EF SFR-B 1.0 0.00016


1925230021 0.209 EF SFR-B 1.0 0.00016


1925230022 0.209 EF SFR-B 1.0 0.00016


1925230024 1.075 EF NR 1.6 0.00025


1925230025 0.209 EF SFR-B 1.0 0.00016


1925230026 0.209 EF SFR-B 1.0 0.00016


1925251008 0.029 EF SFR-A 0.7 0.00011


1925251009 0.357 EF SFR-C 1.6 0.00025


1925251010 0.460 EF SFR-C 1.6 0.00025


1925251015 0.201 EF SFR-B 1.0 0.00016


1925251021 0.331 EF SFR-C 1.6 0.00025


1925251022 0.305 EF SFR-C 1.6 0.00025


1925251023 0.305 EF SFR-C 1.6 0.00025


1925251024 0.748 EF SFR-D 2.4 0.00037


1925252001 0.238 EF SFR-B 1.0 0.00016


1925252002 0.176 EF SFR-B 1.0 0.00016


1925252003 0.192 EF SFR-B 1.0 0.00016


1925252004 0.177 EF SFR-B 1.0 0.00016


1925252005 0.173 EF SFR-B 1.0 0.00016


1925252006 0.198 EF SFR-B 1.0 0.00016


1925252009 0.222 EF SFR-B 1.0 0.00016


1925252010 0.210 EF SFR-B 1.0 0.00016


1925252011 0.216 EF SFR-B 1.0 0.00016


1925252012 0.287 EF SFR-C 1.6 0.00025


1925252014 0.228 EF SFR-B 1.0 0.00016


1925252015 0.218 EF SFR-B 1.0 0.00016


1925253001 0.315 EF SFR-C 1.6 0.00025


1925253002 0.288 EF SFR-C 1.6 0.00025


1925253003 0.182 EF SFR-B 1.0 0.00016


1925253004 0.200 EF SFR-B 1.0 0.00016


1925253005 0.209 EF SFR-B 1.0 0.00016


1925253006 0.211 EF SFR-B 1.0 0.00016


1925253007 0.214 EF SFR-B 1.0 0.00016


1925253008 0.217 EF SFR-B 1.0 0.00016


1925253009 0.220 EF SFR-B 1.0 0.00016


1925253010 0.246 EF SFR-B 1.0 0.00016


1925253011 0.218 EF SFR-B 1.0 0.00016


1925253012 0.217 EF SFR-B 1.0 0.00016


1925253013 0.216 EF SFR-B 1.0 0.00016


1925253014 0.214 EF SFR-B 1.0 0.00016


1925253015 0.213 EF SFR-B 1.0 0.00016


1925253016 0.211 EF SFR-B 1.0 0.00016


1925253017 0.217 EF SFR-B 1.0 0.00016







CITY OF BIRMINGHAM
STORM WATER UTILITY FEE APPORTIONMENT


Y:\201508\20150821\03_Studies\Final\Apportionment Roll 2016.xls Page 4 of 97 10/21/2016


Parcel ID
Total Area 


(acre) District
Property       


Type ESWU SW Share
1925254001 0.297 EF SFR-C 1.6 0.00025


1925254002 0.273 EF SFR-C 1.6 0.00025


1925254003 0.257 EF SFR-C 1.6 0.00025


1925254004 0.209 EF SFR-B 1.0 0.00016


1925254005 0.209 EF SFR-B 1.0 0.00016


1925254006 0.257 EF SFR-C 1.6 0.00025


1925254007 0.291 EF SFR-C 1.6 0.00025


1925254008 0.201 EF SFR-B 1.0 0.00016


1925254011 0.201 EF SFR-B 1.0 0.00016


1925254012 0.201 EF SFR-B 1.0 0.00016


1925254013 0.201 EF SFR-B 1.0 0.00016


1925254014 0.201 EF SFR-B 1.0 0.00016


1925254015 0.186 EF SFR-B 1.0 0.00016


1925254016 0.186 EF SFR-B 1.0 0.00016


1925254017 0.255 EF SFR-C 1.6 0.00025


1925254019 0.201 EF SFR-B 1.0 0.00016


1925254020 0.201 EF SFR-B 1.0 0.00016


1925255001 0.223 EF SFR-B 1.0 0.00016


1925255002 0.248 EF SFR-B 1.0 0.00016


1925255005 0.249 EF SFR-B 1.0 0.00016


1925255006 0.200 EF SFR-B 1.0 0.00016


1925255007 0.212 EF SFR-B 1.0 0.00016


1925255008 0.182 EF SFR-B 1.0 0.00016


1925255009 0.168 EF SFR-B 1.0 0.00016


1925255010 0.244 EF SFR-B 1.0 0.00016


1925255011 0.345 EF SFR-C 1.6 0.00025


1925256001 0.217 EF SFR-B 1.0 0.00016


1925256002 0.215 EF SFR-B 1.0 0.00016


1925257001 0.172 EF SFR-B 1.0 0.00016


1925257002 0.231 EF SFR-B 1.0 0.00016


1925257003 0.194 EF SFR-B 1.0 0.00016


1925257004 0.185 EF SFR-B 1.0 0.00016


1925257005 0.185 EF SFR-B 1.0 0.00016


1925257008 0.185 EF SFR-B 1.0 0.00016


1925257012 0.198 EF SFR-B 1.0 0.00016


1925257018 0.185 EF SFR-B 1.0 0.00016


1925257019 0.185 EF SFR-B 1.0 0.00016


1925257020 0.185 EF SFR-B 1.0 0.00016


1925257023 0.370 EF SFR-C 1.6 0.00025


1925258001 0.197 EF SFR-B 1.0 0.00016


1925258002 0.401 EF SFR-C 1.6 0.00025


1925258003 0.201 EF SFR-B 1.0 0.00016


1925258004 0.185 EF SFR-B 1.0 0.00016


1925258005 0.185 EF SFR-B 1.0 0.00016


1925258006 0.185 EF SFR-B 1.0 0.00016
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Parcel ID
Total Area 


(acre) District
Property       


Type ESWU SW Share
1925258007 0.185 EF SFR-B 1.0 0.00016


1925258008 0.224 EF SFR-B 1.0 0.00016


1925276001 0.305 EF SFR-C 1.6 0.00025


1925276004 0.209 EF SFR-B 1.0 0.00016


1925276005 0.209 EF SFR-B 1.0 0.00016


1925276006 0.243 EF SFR-B 1.0 0.00016


1925276007 0.209 EF SFR-B 1.0 0.00016


1925276011 0.412 EF SFR-C 1.6 0.00025


1925276012 0.223 EF SFR-B 1.0 0.00016


1925276015 0.227 EF SFR-B 1.0 0.00016


1925276016 0.262 EF SFR-C 1.6 0.00025


1925276017 0.212 EF SFR-B 1.0 0.00016


1925276018 0.215 EF SFR-B 1.0 0.00016


1925276019 0.350 EF SFR-C 1.6 0.00025


1925276022 0.209 EF SFR-B 1.0 0.00016


1925276023 0.209 EF SFR-B 1.0 0.00016


1925276024 0.330 EF SFR-C 1.6 0.00025


1925276025 0.321 EF SFR-C 1.6 0.00025


1925276026 0.209 EF SFR-B 1.0 0.00016


1925276027 0.209 EF SFR-B 1.0 0.00016


1925277001 0.207 EF SFR-B 1.0 0.00016


1925277002 0.211 EF SFR-B 1.0 0.00016


1925277003 0.210 EF SFR-B 1.0 0.00016


1925277004 0.311 EF SFR-C 1.6 0.00025


1925277005 0.234 EF SFR-B 1.0 0.00016


1925277006 0.283 EF MFR 2.1 0.00033


1925277007 0.273 EF NR 0.4 0.00006


1925277008 0.303 EF SFR-C 1.6 0.00025


1925277010 0.531 EF MFR 3.9 0.00061


1925278001 0.314 EF SFR-C 1.6 0.00025


1925278002 0.401 EF SFR-C 1.6 0.00025


1925278008 0.324 EF SFR-C 1.6 0.00025


1925278009 0.258 EF SFR-C 1.6 0.00025


1925278010 0.281 EF SFR-C 1.6 0.00025


1925278011 0.394 EF SFR-C 1.6 0.00025


1925279001 0.216 EF SFR-B 1.0 0.00016


1925279002 0.201 EF SFR-B 1.0 0.00016


1925279003 0.247 EF SFR-B 1.0 0.00016


1925279004 0.201 EF SFR-B 1.0 0.00016


1925279005 0.201 EF SFR-B 1.0 0.00016


1925279008 0.344 EF SFR-C 1.6 0.00025


1925279009 0.371 EF SFR-C 1.6 0.00025


1925279012 0.226 EF SFR-B 1.0 0.00016


1925279013 0.253 EF SFR-C 1.6 0.00025


1925279014 0.240 EF SFR-B 1.0 0.00016
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Parcel ID
Total Area 


(acre) District
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Type ESWU SW Share
1925279017 1.883 EF MFR 9.9 0.00154


1925279027 0.217 EF SFR-B 1.0 0.00016


1925279028 0.240 EF SFR-B 1.0 0.00016


1925280001 0.212 EF SFR-B 1.0 0.00016


1925280002 0.208 EF SFR-B 1.0 0.00016


1925280003 0.205 EF SFR-B 1.0 0.00016


1925280008 0.247 EF SFR-B 1.0 0.00016


1925280009 0.201 EF SFR-B 1.0 0.00016


1925280010 0.201 EF SFR-B 1.0 0.00016


1925280016 0.197 EF SFR-B 1.0 0.00016


1925280017 0.362 EF SFR-C 1.6 0.00025


1925280018 0.589 EF SFR-D 2.4 0.00037


1925280019 0.452 EF SFR-C 1.6 0.00025


1925280020 0.286 EF SFR-C 1.6 0.00025


1925280022 0.218 EF SFR-B 1.0 0.00016


1925280023 0.216 EF SFR-B 1.0 0.00016


1925280024 0.548 EF SFR-D 2.4 0.00037


1925281001 0.190 EF SFR-B 1.0 0.00016


1925281004 0.175 EF SFR-B 1.0 0.00016


1925281005 0.278 EF SFR-C 1.6 0.00025


1925281006 0.193 EF SFR-B 1.0 0.00016


1925281009 0.193 EF SFR-B 1.0 0.00016


1925281010 0.220 EF SFR-B 1.0 0.00016


1925281033 0.341 EF SFR-C 1.6 0.00025


1925281034 0.403 EF SFR-C 1.6 0.00025


1925281035 0.386 EF SFR-C 1.6 0.00025


1925281036 0.216 EF SFR-B 1.0 0.00016


1925281037 0.186 EF SFR-B 1.0 0.00016


1925282001 0.273 EF SFR-C 1.6 0.00025


1925282002 0.185 EF SFR-B 1.0 0.00016


1925282003 0.247 EF SFR-B 1.0 0.00016


1925282004 0.247 EF SFR-B 1.0 0.00016


1925282008 0.247 EF SFR-B 1.0 0.00016


1925282012 0.197 EF SFR-B 1.0 0.00016


1925282013 0.174 EF SFR-B 1.0 0.00016


1925282015 0.309 EF SFR-C 1.6 0.00025


1925282017 0.392 EF MFR 2.1 0.00033


1925282024 0.247 EF SFR-B 1.0 0.00016


1925282025 0.185 EF SFR-B 1.0 0.00016


1925301001 0.191 EF SFR-B 1.0 0.00016


1925301002 0.155 EF SFR-B 1.0 0.00016


1925301003 0.155 EF SFR-B 1.0 0.00016


1925301004 0.155 EF SFR-B 1.0 0.00016


1925301005 0.155 EF SFR-B 1.0 0.00016


1925301006 0.155 EF SFR-B 1.0 0.00016
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1925301007 0.205 EF SFR-B 1.0 0.00016


1925301008 0.193 EF SFR-B 1.0 0.00016


1925301009 0.155 EF SFR-B 1.0 0.00016


1925301010 0.155 EF SFR-B 1.0 0.00016


1925301011 0.155 EF SFR-B 1.0 0.00016


1925301012 0.155 EF SFR-B 1.0 0.00016


1925301013 0.155 EF SFR-B 1.0 0.00016


1925301014 0.208 EF SFR-B 1.0 0.00016


1925302001 0.195 EF SFR-B 1.0 0.00016


1925302002 0.155 EF SFR-B 1.0 0.00016


1925302003 0.155 EF SFR-B 1.0 0.00016


1925302004 0.155 EF SFR-B 1.0 0.00016


1925302005 0.155 EF SFR-B 1.0 0.00016


1925302006 0.155 EF SFR-B 1.0 0.00016


1925302007 0.205 EF SFR-B 1.0 0.00016


1925302008 0.197 EF SFR-B 1.0 0.00016


1925302009 0.155 EF SFR-B 1.0 0.00016


1925302010 0.155 EF SFR-B 1.0 0.00016


1925302011 0.155 EF SFR-B 1.0 0.00016


1925302012 0.155 EF SFR-B 1.0 0.00016


1925302013 0.155 EF SFR-B 1.0 0.00016


1925302014 0.205 EF SFR-B 1.0 0.00016


1925303001 0.161 EF SFR-B 1.0 0.00016


1925303002 0.149 EF SFR-B 1.0 0.00016


1925303003 0.149 EF SFR-B 1.0 0.00016


1925303004 0.153 EF SFR-B 1.0 0.00016


1925303005 0.153 EF SFR-B 1.0 0.00016


1925303006 0.153 EF SFR-B 1.0 0.00016


1925303007 0.153 EF SFR-B 1.0 0.00016


1925303008 0.200 EF SFR-B 1.0 0.00016


1925303009 0.206 EF SFR-B 1.0 0.00016


1925303010 0.203 EF SFR-B 1.0 0.00016


1925303011 0.206 EF SFR-B 1.0 0.00016


1925303012 0.154 EF SFR-B 1.0 0.00016


1925303015 0.150 EF SFR-B 1.0 0.00016


1925303016 0.148 EF SFR-B 1.0 0.00016


1925303017 0.149 EF SFR-B 1.0 0.00016


1925303018 0.151 EF SFR-B 1.0 0.00016


1925303019 0.295 EF SFR-C 1.6 0.00025


1925304001 0.159 EF SFR-B 1.0 0.00016


1925304002 0.159 EF SFR-B 1.0 0.00016


1925304003 0.159 EF SFR-B 1.0 0.00016


1925304004 0.159 EF SFR-B 1.0 0.00016


1925304005 0.158 EF SFR-B 1.0 0.00016


1925304006 0.158 EF SFR-B 1.0 0.00016
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1925304008 0.164 EF SFR-B 1.0 0.00016


1925304009 0.160 EF SFR-B 1.0 0.00016


1925304010 0.162 EF SFR-B 1.0 0.00016


1925304011 0.162 EF SFR-B 1.0 0.00016


1925304012 0.162 EF SFR-B 1.0 0.00016


1925304013 0.162 EF SFR-B 1.0 0.00016


1925304014 0.197 EF SFR-B 1.0 0.00016


1925304017 0.275 EF SFR-C 1.6 0.00025


1925304018 0.255 EF SFR-C 1.6 0.00025


1925304019 0.325 EF SFR-C 1.6 0.00025


1925304022 0.160 EF SFR-B 1.0 0.00016


1925304023 0.200 EF SFR-B 1.0 0.00016


1925304024 0.182 EF SFR-B 1.0 0.00016


1925304025 0.180 EF SFR-B 1.0 0.00016


1925304026 0.138 EF SFR-B 1.0 0.00016


1925304027 0.257 EF SFR-C 1.6 0.00025


1925304030 0.166 EF SFR-B 1.0 0.00016


1925304031 0.241 EF SFR-B 1.0 0.00016


1925304032 0.383 EF SFR-C 1.6 0.00025


1925304033 0.201 EF SFR-B 1.0 0.00016


1925304034 0.267 EF SFR-C 1.6 0.00025


1925304035 0.174 EF SFR-B 1.0 0.00016


1925304036 0.181 EF SFR-B 1.0 0.00016


1925304037 0.342 EF SFR-C 1.6 0.00025


1925304038 0.181 EF SFR-B 1.0 0.00016


1925304039 0.181 EF SFR-B 1.0 0.00016


1925304040 0.181 EF SFR-B 1.0 0.00016


1925304041 0.149 EF SFR-B 1.0 0.00016


1925304042 0.149 EF SFR-B 1.0 0.00016


1925304043 0.230 EF SFR-B 1.0 0.00016


1925304045 0.185 EF SFR-B 1.0 0.00016


1925304046 0.159 EF SFR-B 1.0 0.00016


1925304048 0.217 EF SFR-B 1.0 0.00016


1925304049 0.217 EF SFR-B 1.0 0.00016


1925304050 0.272 EF SFR-C 1.6 0.00025


1925304051 0.158 EF SFR-B 1.0 0.00016


1925304052 0.158 EF SFR-B 1.0 0.00016


1925304053 0.238 EF SFR-B 1.0 0.00016


1925304054 0.236 EF SFR-B 1.0 0.00016


1925305001 0.147 EF SFR-B 1.0 0.00016


1925305002 0.137 EF SFR-B 1.0 0.00016


1925305004 0.147 EF SFR-B 1.0 0.00016


1925305005 0.153 EF SFR-B 1.0 0.00016


1925305006 0.191 EF SFR-B 1.0 0.00016


1925305009 0.214 EF SFR-B 1.0 0.00016
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1925305012 0.141 EF SFR-B 1.0 0.00016


1925305013 0.153 EF SFR-B 1.0 0.00016


1925305014 0.146 EF SFR-B 1.0 0.00016


1925305015 3.521 EF NR 25.6 0.00397


1925326001 0.148 EF SFR-B 1.0 0.00016


1925326002 0.163 EF SFR-B 1.0 0.00016


1925326003 0.146 EF SFR-B 1.0 0.00016


1925326004 0.482 EF SFR-C 1.6 0.00025


1925326005 0.151 EF SFR-B 1.0 0.00016


1925326006 0.146 EF SFR-B 1.0 0.00016


1925326007 0.149 EF SFR-B 1.0 0.00016


1925326008 0.146 EF SFR-B 1.0 0.00016


1925326011 0.158 EF SFR-B 1.0 0.00016


1925326012 0.154 EF SFR-B 1.0 0.00016


1925326013 0.150 EF SFR-B 1.0 0.00016


1925326015 0.598 EF MFR 3.6 0.00056


1925326023 0.849 EF MFR 5.4 0.00084


1925326039 0.535 EF MFR 3.2 0.00050


1925327005 0.179 EF SFR-B 1.0 0.00016


1925327006 0.206 EF SFR-B 1.0 0.00016


1925327007 0.221 EF SFR-B 1.0 0.00016


1925327008 0.216 EF SFR-B 1.0 0.00016


1925327009 0.222 EF SFR-B 1.0 0.00016


1925327010 0.215 EF SFR-B 1.0 0.00016


1925327012 0.148 EF SFR-B 1.0 0.00016


1925327013 0.154 EF SFR-B 1.0 0.00016


1925327014 0.323 EF SFR-C 1.6 0.00025


1925327015 0.284 EF SFR-C 1.6 0.00025


1925327016 0.288 EF SFR-C 1.6 0.00025


1925327019 0.363 EF MFR 2.5 0.00039


1925327020 0.244 EF SFR-B 1.0 0.00016


1925327021 0.188 EF SFR-B 1.0 0.00016


1925327022 0.184 EF SFR-B 1.0 0.00016


1925327023 0.178 EF SFR-B 1.0 0.00016


1925327024 0.179 EF SFR-B 1.0 0.00016


1925327031 0.099 EF NR 0.9 0.00014


1925327032 0.066 EF NR 0.6 0.00009


1925327033 1.202 EF MFR 8.3 0.00129


1925327052 0.143 EF SFR-B 1.0 0.00016


1925327053 0.147 EF SFR-B 1.0 0.00016


1925327054 0.174 EF SFR-B 1.0 0.00016


1925327055 0.217 EF SFR-B 1.0 0.00016


1925327056 0.222 EF SFR-B 1.0 0.00016


1925327057 0.265 EF SFR-C 1.6 0.00025


1925327058 0.203 EF SFR-B 1.0 0.00016
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1925327060 0.150 EF SFR-B 1.0 0.00016


1925327061 0.145 EF SFR-B 1.0 0.00016


1925327062 0.837 EF MFR 5.2 0.00081


1925327074 0.185 EF NR 1.7 0.00026


1925327079 0.422 EF SFR-C 1.6 0.00025


1925327080 0.392 EF SFR-C 1.6 0.00025


1925328001 0.568 EF NR 2.5 0.00039


1925328005 0.054 EF NR 0.5 0.00008


1925328006 0.054 EF NR 0.5 0.00008


1925328007 0.054 EF NR 0.5 0.00008


1925328008 0.056 EF NR 0.5 0.00008


1925328009 0.043 EF NR 0.4 0.00006


1925328010 0.043 EF NR 0.4 0.00006


1925328014 0.080 EF NR 0.7 0.00011


1925328017 0.064 EF NR 0.6 0.00009


1925328018 0.065 EF NR 0.6 0.00009


1925328019 0.049 EF NR 0.4 0.00006


1925328020 0.119 EF NR 0.9 0.00014


1925328022 0.037 EF NR 0.3 0.00005


1925328023 0.054 EF NR 0.5 0.00008


1925328024 0.054 EF NR 0.5 0.00008


1925328025 0.054 EF NR 0.4 0.00006


1925328026 0.055 EF NR 0.4 0.00006


1925328027 0.055 EF NR 0.4 0.00006


1925328028 0.055 EF NR 0.4 0.00006


1925328030 0.153 EF NR 1.1 0.00017


1925328031 0.092 EF NR 0.8 0.00012


1925328032 0.044 EF NR 0.3 0.00005


1925328033 0.044 EF NR 0.3 0.00005


1925328034 0.069 EF NR 0.6 0.00009


1925328035 0.030 EF NR 0.2 0.00003


1925328038 0.161 EF SFR-B 1.0 0.00016


1925328039 0.258 EF SFR-C 1.6 0.00025


1925328040 0.267 EF SFR-C 1.6 0.00025


1925328041 0.167 EF SFR-B 1.0 0.00016


1925328044 0.133 EF SFR-B 1.0 0.00016


1925328045 0.320 EF SFR-C 1.6 0.00025


1925328046 0.271 EF SFR-C 1.6 0.00025


1925328047 0.281 EF SFR-C 1.6 0.00025


1925328048 0.194 EF SFR-B 1.0 0.00016


1925328049 0.173 EF SFR-B 1.0 0.00016


1925328050 0.114 EF SFR-A 0.7 0.00011


1925328052 0.137 EF SFR-B 1.0 0.00016


1925328054 0.167 EF SFR-B 1.0 0.00016


1925328056 0.143 EF SFR-B 1.0 0.00016
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1925328058 0.129 EF NR 1.2 0.00019


1925328059 0.438 EF SFR-C 1.6 0.00025


1925328060 0.107 EF NR 1.0 0.00016


1925328061 0.143 EF NR 1.3 0.00020


1925328062 0.289 EF MFR 2.4 0.00037


1925329006 0.275 EF SFR-C 1.6 0.00025


1925329007 0.208 EF SFR-B 1.0 0.00016


1925329010 0.150 EF SFR-B 1.0 0.00016


1925329011 0.190 EF SFR-B 1.0 0.00016


1925329012 0.177 EF SFR-B 1.0 0.00016


1925329013 0.170 EF SFR-B 1.0 0.00016


1925329014 0.250 EF SFR-B 1.0 0.00016


1925329015 0.241 EF SFR-B 1.0 0.00016


1925329016 0.153 EF SFR-B 1.0 0.00016


1925329017 0.142 EF SFR-B 1.0 0.00016


1925329018 0.244 EF SFR-B 1.0 0.00016


1925329019 0.331 EF SFR-C 1.6 0.00025


1925330001 0.189 EF NR 1.7 0.00026


1925330004 0.137 EF NR 1.2 0.00019


1925330005 0.233 EF SFR-B 1.0 0.00016


1925330006 0.138 EF SFR-B 1.0 0.00016


1925330007 0.139 EF SFR-B 1.0 0.00016


1925330008 0.128 EF NR 1.0 0.00016


1925330009 0.162 EF NR 1.4 0.00022


1925331001 0.122 EF SFR-A 0.7 0.00011


1925331002 0.107 EF SFR-A 0.7 0.00011


1925331003 0.110 EF SFR-A 0.7 0.00011


1925331004 0.128 EF SFR-B 1.0 0.00016


1925331005 0.122 EF SFR-A 0.7 0.00011


1925331006 0.209 EF MFR 1.3 0.00020


1925331007 0.139 EF MFR 1.0 0.00016


1925331009 0.233 EF MFR 1.1 0.00017


1925351001 0.219 EF SFR-B 1.0 0.00016


1925351002 0.217 EF SFR-B 1.0 0.00016


1925351003 0.197 EF SFR-B 1.0 0.00016


1925351004 0.277 EF SFR-C 1.6 0.00025


1925351005 0.288 EF SFR-C 1.6 0.00025


1925351006 0.266 EF SFR-C 1.6 0.00025


1925351007 0.204 EF SFR-B 1.0 0.00016


1925351008 0.204 EF SFR-B 1.0 0.00016


1925351009 0.204 EF SFR-B 1.0 0.00016


1925351010 0.203 EF SFR-B 1.0 0.00016


1925351011 0.239 EF SFR-B 1.0 0.00016


1925351012 0.230 EF SFR-B 1.0 0.00016


1925351013 0.227 EF SFR-B 1.0 0.00016
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1925352004 0.336 EF SFR-C 1.6 0.00025


1925352010 0.175 EF SFR-B 1.0 0.00016


1925352013 0.310 EF SFR-C 1.6 0.00025


1925352014 0.151 EF SFR-B 1.0 0.00016


1925352015 0.154 EF SFR-B 1.0 0.00016


1925352017 0.357 EF SFR-C 1.6 0.00025


1925352018 0.436 EF SFR-C 1.6 0.00025


1925353001 0.256 EF SFR-C 1.6 0.00025


1925353002 0.438 EF SFR-C 1.6 0.00025


1925353003 0.258 EF SFR-C 1.6 0.00025


1925353004 0.222 EF SFR-B 1.0 0.00016


1925353005 0.212 EF SFR-B 1.0 0.00016


1925353006 0.300 EF SFR-C 1.6 0.00025


1925353007 0.259 EF SFR-C 1.6 0.00025


1925353008 0.216 EF SFR-B 1.0 0.00016


1925353009 0.216 EF SFR-B 1.0 0.00016


1925353010 0.194 EF SFR-B 1.0 0.00016


1925353011 0.237 EF SFR-B 1.0 0.00016


1925353012 0.215 EF SFR-B 1.0 0.00016


1925353013 0.219 EF SFR-B 1.0 0.00016


1925353014 0.166 EF SFR-B 1.0 0.00016


1925353015 0.151 EF SFR-B 1.0 0.00016


1925353016 0.141 EF SFR-B 1.0 0.00016


1925353017 0.159 EF SFR-B 1.0 0.00016


1925353018 0.163 EF SFR-B 1.0 0.00016


1925353019 0.133 EF SFR-B 1.0 0.00016


1925353020 0.250 EF SFR-B 1.0 0.00016


1925353021 0.218 EF SFR-B 1.0 0.00016


1925353022 0.219 EF SFR-B 1.0 0.00016


1925353023 0.219 EF SFR-B 1.0 0.00016


1925353024 0.220 EF SFR-B 1.0 0.00016


1925353025 0.221 EF SFR-B 1.0 0.00016


1925353026 0.221 EF SFR-B 1.0 0.00016


1925353027 0.222 EF SFR-B 1.0 0.00016


1925353028 0.223 EF SFR-B 1.0 0.00016


1925353029 0.230 EF SFR-B 1.0 0.00016


1925353030 0.112 EF SFR-A 0.7 0.00011


1925353031 0.116 EF SFR-A 0.7 0.00011


1925353032 0.116 EF SFR-A 0.7 0.00011


1925353033 0.203 EF SFR-B 1.0 0.00016


1925353040 0.155 EF SFR-B 1.0 0.00016


1925353041 0.225 EF SFR-B 1.0 0.00016


1925353042 0.119 EF SFR-A 0.7 0.00011


1925353043 0.116 EF SFR-A 0.7 0.00011


1925353044 0.114 EF SFR-A 0.7 0.00011
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1925353045 0.155 EF SFR-B 1.0 0.00016


1925353046 0.149 EF SFR-B 1.0 0.00016


1925353048 0.172 EF SFR-B 1.0 0.00016


1925353049 0.161 EF SFR-B 1.0 0.00016


1925353050 0.266 EF SFR-C 1.6 0.00025


1925354001 0.209 EF SFR-B 1.0 0.00016


1925354006 0.204 EF SFR-B 1.0 0.00016


1925354007 0.226 EF SFR-B 1.0 0.00016


1925354008 0.074 EF SFR-A 0.7 0.00011


1925354009 0.069 EF SFR-A 0.7 0.00011


1925354010 0.138 EF SFR-B 1.0 0.00016


1925354014 0.279 EF SFR-C 1.6 0.00025


1925354015 0.286 EF SFR-C 1.6 0.00025


1925354016 0.298 EF SFR-C 1.6 0.00025


1925354018 0.340 EF SFR-C 1.6 0.00025


1925354019 0.290 EF SFR-C 1.6 0.00025


1925354020 0.300 EF SFR-C 1.6 0.00025


1925354021 0.409 EF SFR-C 1.6 0.00025


1925354022 0.396 EF SFR-C 1.6 0.00025


1925355001 0.189 EF SFR-B 1.0 0.00016


1925355004 0.190 EF SFR-B 1.0 0.00016


1925355005 0.190 EF SFR-B 1.0 0.00016


1925355006 0.179 EF SFR-B 1.0 0.00016


1925355007 0.167 EF SFR-B 1.0 0.00016


1925355008 0.165 EF SFR-B 1.0 0.00016


1925355010 0.852 EF SFR-E 3.2 0.00050


1925355012 0.166 EF SFR-B 1.0 0.00016


1925355013 0.167 EF SFR-B 1.0 0.00016


1925355014 0.379 EF SFR-C 1.6 0.00025


1925355015 0.403 EF SFR-C 1.6 0.00025


1925356001 0.184 EF SFR-B 1.0 0.00016


1925356002 0.159 EF SFR-B 1.0 0.00016


1925356003 0.217 EF SFR-B 1.0 0.00016


1925356004 0.217 EF SFR-B 1.0 0.00016


1925356008 0.182 EF SFR-B 1.0 0.00016


1925356011 0.246 EF NR 1.4 0.00022


1925356012 0.188 EF NR 1.6 0.00025


1925356013 0.329 EF NR 2.9 0.00045


1925356015 1.920 EF MFR 7.4 0.00115


1925356023 0.388 EF NR 3.1 0.00048


1925376005 0.357 EF SFR-C 1.6 0.00025


1925376008 0.349 EF SFR-C 1.6 0.00025


1925376009 0.427 EF SFR-C 1.6 0.00025


1925376011 0.412 EF SFR-C 1.6 0.00025


1925376014 0.381 EF SFR-C 1.6 0.00025
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1925376020 0.130 EF SFR-B 1.0 0.00016


1925376021 0.166 EF SFR-B 1.0 0.00016


1925376022 0.144 EF SFR-B 1.0 0.00016


1925376023 0.157 EF SFR-B 1.0 0.00016


1925376024 0.165 EF SFR-B 1.0 0.00016


1925376025 0.175 EF SFR-B 1.0 0.00016


1925376026 0.231 EF SFR-B 1.0 0.00016


1925376027 0.173 EF SFR-B 1.0 0.00016


1925376028 0.147 EF SFR-B 1.0 0.00016


1925376030 0.376 EF SFR-C 1.6 0.00025


1925376031 0.336 EF SFR-C 1.6 0.00025


1925376032 0.338 EF SFR-C 1.6 0.00025


1925376033 0.355 EF SFR-C 1.6 0.00025


1925376034 0.404 EF SFR-C 1.6 0.00025


1925376036 0.210 EF SFR-B 1.0 0.00016


1925376037 0.145 EF SFR-B 1.0 0.00016


1925376038 0.146 EF SFR-B 1.0 0.00016


1925376039 0.180 EF SFR-B 1.0 0.00016


1925376040 0.165 EF SFR-B 1.0 0.00016


1925376041 0.165 EF SFR-B 1.0 0.00016


1925376042 0.166 EF SFR-B 1.0 0.00016


1925376043 0.162 EF SFR-B 1.0 0.00016


1925376044 0.166 EF SFR-B 1.0 0.00016


1925376045 0.166 EF SFR-B 1.0 0.00016


1925376059 0.457 EF SFR-C 1.6 0.00025


1925376062 0.204 EF SFR-B 1.0 0.00016


1925376064 0.432 EF SFR-C 1.6 0.00025


1925376068 0.389 EF SFR-C 1.6 0.00025


1925376069 0.382 EF SFR-C 1.6 0.00025


1925376070 0.386 EF SFR-C 1.6 0.00025


1925376072 0.232 EF SFR-B 1.0 0.00016


1925376073 0.152 EF SFR-B 1.0 0.00016


1925376074 0.153 EF SFR-B 1.0 0.00016


1925376076 0.554 EF NR 4.6 0.00071


1925376081 0.215 EF SFR-B 1.0 0.00016


1925376082 0.381 EF SFR-C 1.6 0.00025


1925376083 0.386 EF SFR-C 1.6 0.00025


1925376086 0.814 EF MFR 4.3 0.00067


1925376095 0.133 EF SFR-B 1.0 0.00016


1925376096 0.173 EF SFR-B 1.0 0.00016


1925376099 0.975 EF NR 8.9 0.00138


1925377006 1.181 EF NR 10.7 0.00166


1925378008 0.154 EF NR 1.4 0.00022


1925378009 0.150 EF NR 1.4 0.00022


1925378010 0.208 EF NR 1.9 0.00029
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1925378011 0.081 EF NR 0.7 0.00011


1925378012 0.034 EF NR 0.3 0.00005


1925378014 0.095 EF NR 0.9 0.00014


1925378015 0.211 EF NR 1.9 0.00029


1925378016 0.097 EF NR 0.9 0.00014


1925378021 0.060 EF NR 0.5 0.00008


1925378023 0.808 EF NR 7.1 0.00110


1925378026 0.202 EF NR 1.8 0.00028


1925378027 0.075 EF NR 0.7 0.00011


1925378028 0.977 EF NR 8.8 0.00137


1925378089 0.073 EF NR 0.6 0.00009


1925378094 0.202 EF NR 1.8 0.00028


1925379007 0.413 EF NR 3.8 0.00059


1925379008 0.138 EF SFR-B 1.0 0.00016


1925379009 0.138 EF SFR-B 1.0 0.00016


1925379010 0.138 EF SFR-B 1.0 0.00016


1925379011 0.138 EF SFR-B 1.0 0.00016


1925379012 0.138 EF SFR-B 1.0 0.00016


1925379013 0.138 EF SFR-B 1.0 0.00016


1925379014 0.138 EF SFR-B 1.0 0.00016


1925379015 0.138 EF SFR-B 1.0 0.00016


1925379021 0.275 EF NR 2.5 0.00039


1925379022 0.275 EF NR 2.5 0.00039


1925379023 0.413 EF NR 3.6 0.00056


1925379024 0.551 EF NR 4.8 0.00075


1925401001 17.205 EF NR 31.1 0.00483


1925401002 0.183 EF SFR-B 1.0 0.00016


1925401003 0.170 EF SFR-B 1.0 0.00016


1925401004 0.288 EF SFR-C 1.6 0.00025


1925401005 0.174 EF SFR-B 1.0 0.00016


1925401006 0.174 EF SFR-B 1.0 0.00016


1925401007 0.174 EF SFR-B 1.0 0.00016


1925402001 0.223 EF SFR-B 1.0 0.00016


1925402002 0.221 EF SFR-B 1.0 0.00016


1925402003 0.282 EF SFR-C 1.6 0.00025


1925402004 0.168 EF SFR-B 1.0 0.00016


1925402005 0.212 EF SFR-B 1.0 0.00016


1925402006 0.247 EF SFR-B 1.0 0.00016


1925402007 0.233 EF SFR-B 1.0 0.00016


1925402008 0.235 EF SFR-B 1.0 0.00016


1925403001 0.225 EF SFR-B 1.0 0.00016


1925403002 0.225 EF SFR-B 1.0 0.00016


1925403003 0.225 EF SFR-B 1.0 0.00016


1925403006 0.225 EF SFR-B 1.0 0.00016


1925403007 0.225 EF SFR-B 1.0 0.00016
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1925403008 0.225 EF SFR-B 1.0 0.00016


1925403009 0.225 EF SFR-B 1.0 0.00016


1925403010 0.225 EF SFR-B 1.0 0.00016


1925403011 0.225 EF SFR-B 1.0 0.00016


1925403012 0.225 EF SFR-B 1.0 0.00016


1925403013 0.225 EF SFR-B 1.0 0.00016


1925403014 0.225 EF SFR-B 1.0 0.00016


1925403015 0.225 EF SFR-B 1.0 0.00016


1925403016 0.225 EF SFR-B 1.0 0.00016


1925403018 0.225 EF SFR-B 1.0 0.00016


1925403019 0.225 EF SFR-B 1.0 0.00016


1925404005 0.225 EF SFR-B 1.0 0.00016


1925404006 0.225 EF SFR-B 1.0 0.00016


1925404007 0.225 EF SFR-B 1.0 0.00016


1925404008 0.225 EF SFR-B 1.0 0.00016


1925404009 0.225 EF SFR-B 1.0 0.00016


1925404010 0.225 EF SFR-B 1.0 0.00016


1925404011 0.225 EF SFR-B 1.0 0.00016


1925404012 0.225 EF SFR-B 1.0 0.00016


1925404013 0.337 EF SFR-C 1.6 0.00025


1925404014 0.337 EF SFR-C 1.6 0.00025


1925404015 0.225 EF SFR-B 1.0 0.00016


1925404016 0.225 EF SFR-B 1.0 0.00016


1925404017 0.337 EF SFR-C 1.6 0.00025


1925404018 0.337 EF SFR-C 1.6 0.00025


1925405001 0.172 EF SFR-B 1.0 0.00016


1925405002 0.172 EF SFR-B 1.0 0.00016


1925405003 0.172 EF SFR-B 1.0 0.00016


1925405004 0.172 EF SFR-B 1.0 0.00016


1925405007 0.173 EF SFR-B 1.0 0.00016


1925405008 0.173 EF SFR-B 1.0 0.00016


1925405009 0.173 EF SFR-B 1.0 0.00016


1925405010 0.192 EF SFR-B 1.0 0.00016


1925426001 0.239 EF SFR-B 1.0 0.00016


1925426002 0.242 EF SFR-B 1.0 0.00016


1925426003 0.244 EF SFR-B 1.0 0.00016


1925426004 0.246 EF SFR-B 1.0 0.00016


1925426005 0.249 EF SFR-B 1.0 0.00016


1925426006 0.251 EF SFR-C 1.6 0.00025


1925426007 0.253 EF SFR-C 1.6 0.00025


1925426008 0.256 EF SFR-C 1.6 0.00025


1925426009 0.258 EF SFR-C 1.6 0.00025


1925426010 0.260 EF SFR-C 1.6 0.00025


1925426011 0.246 EF SFR-B 1.0 0.00016


1925426012 0.248 EF SFR-B 1.0 0.00016
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1925426013 0.250 EF SFR-B 1.0 0.00016


1925427001 0.244 EF SFR-B 1.0 0.00016


1925427002 0.244 EF SFR-B 1.0 0.00016


1925427003 0.244 EF SFR-B 1.0 0.00016


1925427004 0.244 EF SFR-B 1.0 0.00016


1925427005 0.244 EF SFR-B 1.0 0.00016


1925427006 0.244 EF SFR-B 1.0 0.00016


1925427007 0.257 EF SFR-C 1.6 0.00025


1925427008 0.231 EF SFR-B 1.0 0.00016


1925427009 0.244 EF SFR-B 1.0 0.00016


1925427010 0.241 EF SFR-B 1.0 0.00016


1925427011 0.241 EF SFR-B 1.0 0.00016


1925427012 0.198 EF SFR-B 1.0 0.00016


1925427013 0.244 EF SFR-B 1.0 0.00016


1925427014 0.244 EF SFR-B 1.0 0.00016


1925427015 0.244 EF SFR-B 1.0 0.00016


1925427019 0.244 EF SFR-B 1.0 0.00016


1925427020 0.244 EF SFR-B 1.0 0.00016


1925427021 0.244 EF SFR-B 1.0 0.00016


1925427022 0.241 EF SFR-B 1.0 0.00016


1925427023 0.241 EF SFR-B 1.0 0.00016


1925427024 0.243 EF SFR-B 1.0 0.00016


1925427026 0.244 EF SFR-B 1.0 0.00016


1925427027 0.489 EF SFR-C 1.6 0.00025


1925428001 0.337 EF SFR-C 1.6 0.00025


1925428002 0.402 EF SFR-C 1.6 0.00025


1925428003 0.241 EF SFR-B 1.0 0.00016


1925428004 0.241 EF SFR-B 1.0 0.00016


1925428005 0.241 EF SFR-B 1.0 0.00016


1925428006 0.241 EF SFR-B 1.0 0.00016


1925428007 0.241 EF SFR-B 1.0 0.00016


1925428008 0.225 EF SFR-B 1.0 0.00016


1925428009 0.225 EF SFR-B 1.0 0.00016


1925428010 0.225 EF SFR-B 1.0 0.00016


1925428011 0.225 EF SFR-B 1.0 0.00016


1925428012 0.209 EF SFR-B 1.0 0.00016


1925428013 0.313 EF SFR-C 1.6 0.00025


1925428014 0.265 EF SFR-C 1.6 0.00025


1925428015 0.257 EF SFR-C 1.6 0.00025


1925429001 0.273 EF SFR-C 1.6 0.00025


1925429002 0.273 EF SFR-C 1.6 0.00025


1925429003 0.271 EF SFR-C 1.6 0.00025


1925429004 0.270 EF SFR-C 1.6 0.00025


1925429005 0.270 EF SFR-C 1.6 0.00025


1925429006 0.277 EF SFR-C 1.6 0.00025
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1925430001 0.209 EF SFR-B 1.0 0.00016


1925430002 0.209 EF SFR-B 1.0 0.00016


1925430003 0.209 EF SFR-B 1.0 0.00016


1925430004 0.209 EF SFR-B 1.0 0.00016


1925430005 0.173 EF SFR-B 1.0 0.00016


1925430006 0.179 EF SFR-B 1.0 0.00016


1925430007 0.167 EF SFR-B 1.0 0.00016


1925430008 0.346 EF SFR-C 1.6 0.00025


1925431001 0.209 EF SFR-B 1.0 0.00016


1925431002 0.209 EF SFR-B 1.0 0.00016


1925431003 0.209 EF SFR-B 1.0 0.00016


1925431004 0.209 EF SFR-B 1.0 0.00016


1925431005 0.173 EF SFR-B 1.0 0.00016


1925431006 0.173 EF SFR-B 1.0 0.00016


1925431007 0.173 EF SFR-B 1.0 0.00016


1925431008 0.173 EF SFR-B 1.0 0.00016


1925431009 0.173 EF SFR-B 1.0 0.00016


1925432001 0.275 EF SFR-C 1.6 0.00025


1925432002 0.272 EF SFR-C 1.6 0.00025


1925432003 0.275 EF SFR-C 1.6 0.00025


1925432004 0.170 EF SFR-B 1.0 0.00016


1925432005 0.170 EF SFR-B 1.0 0.00016


1925432006 0.170 EF SFR-B 1.0 0.00016


1925432007 0.170 EF SFR-B 1.0 0.00016


1925432008 0.170 EF SFR-B 1.0 0.00016


1925433001 0.251 EF SFR-C 1.6 0.00025


1925433002 0.251 EF SFR-C 1.6 0.00025


1925433003 0.257 EF SFR-C 1.6 0.00025


1925433004 0.161 EF SFR-B 1.0 0.00016


1925433005 0.155 EF SFR-B 1.0 0.00016


1925433006 0.155 EF SFR-B 1.0 0.00016


1925433007 0.155 EF SFR-B 1.0 0.00016


1925433008 0.161 EF SFR-B 1.0 0.00016


1925451001 0.120 EF SFR-A 0.7 0.00011


1925451002 0.124 EF SFR-A 0.7 0.00011


1925451003 0.132 EF SFR-B 1.0 0.00016


1925451008 0.146 EF SFR-B 1.0 0.00016


1925451009 0.146 EF SFR-B 1.0 0.00016


1925451012 0.147 EF SFR-B 1.0 0.00016


1925451015 0.147 EF SFR-B 1.0 0.00016


1925451016 0.143 EF SFR-B 1.0 0.00016


1925451017 0.139 EF SFR-B 1.0 0.00016


1925451021 0.274 EF SFR-C 1.6 0.00025


1925451022 0.131 EF SFR-B 1.0 0.00016


1925451023 0.158 EF SFR-B 1.0 0.00016
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1925451025 0.136 EF SFR-B 1.0 0.00016


1925451026 0.136 EF SFR-B 1.0 0.00016


1925451027 0.147 EF SFR-B 1.0 0.00016


1925451028 0.139 EF SFR-B 1.0 0.00016


1925451029 0.129 EF SFR-B 1.0 0.00016


1925451030 0.134 EF SFR-B 1.0 0.00016


1925451031 0.141 EF SFR-B 1.0 0.00016


1925451032 0.135 EF SFR-B 1.0 0.00016


1925452001 0.143 EF SFR-B 1.0 0.00016


1925452002 0.143 EF SFR-B 1.0 0.00016


1925452005 0.143 EF SFR-B 1.0 0.00016


1925452008 0.143 EF SFR-B 1.0 0.00016


1925452009 0.143 EF SFR-B 1.0 0.00016


1925452010 0.143 EF SFR-B 1.0 0.00016


1925452011 0.143 EF SFR-B 1.0 0.00016


1925452012 0.143 EF SFR-B 1.0 0.00016


1925452013 0.143 EF SFR-B 1.0 0.00016


1925452014 0.143 EF SFR-B 1.0 0.00016


1925452015 0.143 EF SFR-B 1.0 0.00016


1925452018 0.172 EF SFR-B 1.0 0.00016


1925452019 0.172 EF SFR-B 1.0 0.00016


1925452020 0.172 EF SFR-B 1.0 0.00016


1925452023 0.149 EF SFR-B 1.0 0.00016


1925452024 0.138 EF SFR-B 1.0 0.00016


1925452025 0.172 EF SFR-B 1.0 0.00016


1925452026 0.172 EF SFR-B 1.0 0.00016


1925452028 0.143 EF SFR-B 1.0 0.00016


1925452029 0.143 EF SFR-B 1.0 0.00016


1925452030 0.143 EF SFR-B 1.0 0.00016


1925453010 0.630 EF NR 5.0 0.00078


1925453011 0.837 EF NR 7.6 0.00118


1925454004 1.412 EF NR 12.1 0.00188


1925454005 0.252 EF NR 2.3 0.00036


1925454006 0.057 EF NR 0.5 0.00008


1925454007 0.055 EF NR 0.5 0.00008


1925454008 0.060 EF NR 0.5 0.00008


1925454009 0.075 EF NR 0.7 0.00011


1925454011 0.430 EF NR 3.4 0.00053


1925455002 0.145 EF NR 1.3 0.00020


1925455015 0.279 EF NR 2.5 0.00039


1925455016 0.662 EF NR 5.5 0.00085


1925455017 0.458 EF NR 4.1 0.00064


1925456001 0.146 EF NR 1.3 0.00020


1925456002 0.154 EF NR 1.4 0.00022


1925456007 0.255 EF NR 2.3 0.00036
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1925456009 0.121 EF NR 1.1 0.00017


1925456010 0.060 EF NR 0.5 0.00008


1925456011 0.056 EF NR 0.5 0.00008


1925456014 0.104 EF NR 0.9 0.00014


1925456017 0.068 EF NR 0.6 0.00009


1925456018 0.097 EF NR 0.9 0.00014


1925456019 0.069 EF NR 0.6 0.00009


1925456020 0.047 EF NR 0.4 0.00006


1925456023 0.152 EF NR 1.4 0.00022


1925456024 0.079 EF NR 0.7 0.00011


1925456027 0.051 EF NR 0.5 0.00008


1925456029 0.128 EF NR 1.1 0.00017


1925456034 0.092 EF NR 0.8 0.00012


1925456035 0.148 EF NR 1.3 0.00020


1925456039 0.206 EF NR 1.9 0.00029


1925456040 0.013 EF NR 0.1 0.00002


1925456041 0.100 EF NR 0.9 0.00014


1925456042 0.102 EF NR 0.8 0.00012


1925456043 0.078 EF NR 0.7 0.00011


1925456044 0.122 EF NR 1.1 0.00017


1925456050 0.051 EF NR 0.5 0.00008


1925458001 0.218 EF SFR-B 1.0 0.00016


1925458002 0.167 EF SFR-B 1.0 0.00016


1925458003 0.167 EF SFR-B 1.0 0.00016


1925458005 0.167 EF SFR-B 1.0 0.00016


1925458006 0.167 EF SFR-B 1.0 0.00016


1925458008 0.167 EF SFR-B 1.0 0.00016


1925458009 0.167 EF SFR-B 1.0 0.00016


1925458010 0.167 EF SFR-B 1.0 0.00016


1925458011 0.167 EF SFR-B 1.0 0.00016


1925458012 0.167 EF SFR-B 1.0 0.00016


1925458013 0.155 EF SFR-B 1.0 0.00016


1925458014 0.179 EF SFR-B 1.0 0.00016


1925460001 0.155 EF SFR-B 1.0 0.00016


1925460002 0.155 EF SFR-B 1.0 0.00016


1925460003 0.155 EF SFR-B 1.0 0.00016


1925460004 0.155 EF SFR-B 1.0 0.00016


1925460005 0.155 EF SFR-B 1.0 0.00016


1925460006 0.155 EF SFR-B 1.0 0.00016


1925460007 0.155 EF SFR-B 1.0 0.00016


1925460008 0.155 EF SFR-B 1.0 0.00016


1925460015 0.155 EF SFR-B 1.0 0.00016


1925460016 0.155 EF SFR-B 1.0 0.00016


1925460017 0.155 EF SFR-B 1.0 0.00016


1925460018 0.155 EF SFR-B 1.0 0.00016
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1925460019 0.648 EF NR 5.8 0.00090


1925461001 0.572 EF MFR 5.0 0.00078


1925476001 0.250 EF SFR-B 1.0 0.00016


1925476002 0.250 EF SFR-B 1.0 0.00016


1925476003 0.167 EF SFR-B 1.0 0.00016


1925476004 0.167 EF SFR-B 1.0 0.00016


1925476005 0.167 EF SFR-B 1.0 0.00016


1925476006 0.167 EF SFR-B 1.0 0.00016


1925476007 0.167 EF SFR-B 1.0 0.00016


1925476008 0.167 EF SFR-B 1.0 0.00016


1925476009 0.167 EF SFR-B 1.0 0.00016


1925477001 0.167 EF SFR-B 1.0 0.00016


1925477002 0.167 EF SFR-B 1.0 0.00016


1925477003 0.167 EF SFR-B 1.0 0.00016


1925477004 0.167 EF SFR-B 1.0 0.00016


1925477005 0.167 EF SFR-B 1.0 0.00016


1925477006 0.167 EF SFR-B 1.0 0.00016


1925477007 0.167 EF SFR-B 1.0 0.00016


1925478001 0.167 EF SFR-B 1.0 0.00016


1925478002 0.167 EF SFR-B 1.0 0.00016


1925478003 0.167 EF SFR-B 1.0 0.00016


1925478004 0.167 EF SFR-B 1.0 0.00016


1925478005 0.167 EF SFR-B 1.0 0.00016


1925480001 0.155 EF SFR-B 1.0 0.00016


1925480002 0.155 EF SFR-B 1.0 0.00016


1925480003 0.155 EF SFR-B 1.0 0.00016


1925480004 0.155 EF SFR-B 1.0 0.00016


1925480005 0.153 EF SFR-B 1.0 0.00016


1925480006 0.155 EF SFR-B 1.0 0.00016


1925480007 0.155 EF SFR-B 1.0 0.00016


1925480008 0.155 EF SFR-B 1.0 0.00016


1925480009 0.155 EF SFR-B 1.0 0.00016


1925480010 0.155 EF SFR-B 1.0 0.00016


1925480011 0.152 EF SFR-B 1.0 0.00016


1925480012 0.155 EF SFR-B 1.0 0.00016


1925483004 0.155 EF MFR 1.0 0.00016


1925483005 0.155 EF SFR-B 1.0 0.00016


1925483010 0.232 EF SFR-B 1.0 0.00016


1925483011 0.155 EF SFR-B 1.0 0.00016


1925483012 0.155 EF SFR-B 1.0 0.00016


1925483013 0.155 EF SFR-B 1.0 0.00016


1925483014 0.152 EF SFR-B 1.0 0.00016


1925483015 0.155 EF SFR-B 1.0 0.00016


1925483019 0.107 EF NR 1.0 0.00016


1925483021 0.307 EF NR 1.7 0.00026
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1925483026 0.317 EF NR 2.5 0.00039


1925483029 0.232 EF SFR-B 1.0 0.00016


1925483030 0.309 EF SFR-C 1.6 0.00025


1925483031 0.862 EF NR 7.4 0.00115


1925483033 0.050 EF NR 0.5 0.00008


1925483034 0.029 EF NR 0.2 0.00003


1926126008 1.404 EF SFR-F 4.6 0.00071


1926126009 1.490 EF SFR-F 4.6 0.00071


1926126010 1.491 EF SFR-F 4.6 0.00071


1926126011 1.454 EF SFR-F 4.6 0.00071


1926126012 1.424 EF SFR-F 4.6 0.00071


1926126013 1.394 EF SFR-F 4.6 0.00071


1926126014 1.592 EF SFR-F 4.6 0.00071


1926126015 1.624 EF SFR-F 4.6 0.00071


1926126016 1.569 EF SFR-F 4.6 0.00071


1926127001 0.313 EF SFR-C 1.6 0.00025


1926127004 0.393 EF SFR-C 1.6 0.00025


1926127005 0.314 EF SFR-C 1.6 0.00025


1926127006 0.304 EF SFR-C 1.6 0.00025


1926127007 0.496 EF SFR-C 1.6 0.00025


1926128001 0.261 EF SFR-C 1.6 0.00025


1926128002 0.336 EF SFR-C 1.6 0.00025


1926128003 0.328 EF SFR-C 1.6 0.00025


1926128004 0.335 EF SFR-C 1.6 0.00025


1926128005 0.358 EF SFR-C 1.6 0.00025


1926128008 0.385 EF SFR-C 1.6 0.00025


1926128009 0.319 EF SFR-C 1.6 0.00025


1926128010 0.335 EF SFR-C 1.6 0.00025


1926128011 0.365 EF SFR-C 1.6 0.00025


1926128012 0.369 EF SFR-C 1.6 0.00025


1926128013 0.364 EF SFR-C 1.6 0.00025


1926128015 0.240 EF SFR-B 1.0 0.00016


1926128016 0.229 EF SFR-B 1.0 0.00016


1926129001 0.268 EF SFR-C 1.6 0.00025


1926129002 0.325 EF SFR-C 1.6 0.00025


1926129003 0.324 EF SFR-C 1.6 0.00025


1926129004 0.318 EF SFR-C 1.6 0.00025


1926129005 0.313 EF SFR-C 1.6 0.00025


1926129006 0.331 EF SFR-C 1.6 0.00025


1926129007 0.344 EF SFR-C 1.6 0.00025


1926129008 0.527 EF SFR-D 2.4 0.00037


1926129009 0.341 EF SFR-C 1.6 0.00025


1926129010 0.323 EF SFR-C 1.6 0.00025


1926129011 0.432 EF SFR-C 1.6 0.00025


1926129012 0.337 EF SFR-C 1.6 0.00025
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1926129015 0.387 EF SFR-C 1.6 0.00025


1926130001 0.393 EF SFR-C 1.6 0.00025


1926130004 0.333 EF SFR-C 1.6 0.00025


1926130005 0.436 EF SFR-C 1.6 0.00025


1926130006 0.418 EF SFR-C 1.6 0.00025


1926130007 0.436 EF SFR-C 1.6 0.00025


1926130008 0.363 EF SFR-C 1.6 0.00025


1926130009 0.359 EF SFR-C 1.6 0.00025


1926130010 0.345 EF SFR-C 1.6 0.00025


1926130011 0.314 EF SFR-C 1.6 0.00025


1926130012 0.315 EF SFR-C 1.6 0.00025


1926130013 0.323 EF SFR-C 1.6 0.00025


1926130014 0.117 EF SFR-A 0.7 0.00011


1926130015 0.356 EF SFR-C 1.6 0.00025


1926130016 0.438 EF SFR-C 1.6 0.00025


1926131001 0.503 EF SFR-D 2.4 0.00037


1926131002 0.318 EF SFR-C 1.6 0.00025


1926131003 0.313 EF SFR-C 1.6 0.00025


1926131004 0.310 EF SFR-C 1.6 0.00025


1926131005 0.336 EF SFR-C 1.6 0.00025


1926131006 0.483 EF SFR-C 1.6 0.00025


1926131009 0.316 EF SFR-C 1.6 0.00025


1926131010 0.298 EF SFR-C 1.6 0.00025


1926131011 0.300 EF SFR-C 1.6 0.00025


1926131012 0.296 EF SFR-C 1.6 0.00025


1926131013 0.298 EF SFR-C 1.6 0.00025


1926131014 0.300 EF SFR-C 1.6 0.00025


1926131015 0.329 EF SFR-C 1.6 0.00025


1926131016 0.357 EF SFR-C 1.6 0.00025


1926131017 0.363 EF SFR-C 1.6 0.00025


1926131022 0.270 EF SFR-C 1.6 0.00025


1926131023 0.363 EF SFR-C 1.6 0.00025


1926176001 0.304 EF SFR-C 1.6 0.00025


1926176002 0.246 EF SFR-B 1.0 0.00016


1926176003 0.285 EF SFR-C 1.6 0.00025


1926176004 0.410 EF SFR-C 1.6 0.00025


1926176005 0.330 EF SFR-C 1.6 0.00025


1926176006 0.341 EF SFR-C 1.6 0.00025


1926176007 0.376 EF SFR-C 1.6 0.00025


1926177001 0.347 EF SFR-C 1.6 0.00025


1926177002 0.324 EF SFR-C 1.6 0.00025


1926177003 0.333 EF SFR-C 1.6 0.00025


1926177004 0.447 EF SFR-C 1.6 0.00025


1926177005 0.233 EF SFR-B 1.0 0.00016


1926177006 0.343 EF SFR-C 1.6 0.00025
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1926177007 0.417 EF SFR-C 1.6 0.00025


1926177008 0.487 EF SFR-C 1.6 0.00025


1926177009 0.379 EF SFR-C 1.6 0.00025


1926177010 0.353 EF SFR-C 1.6 0.00025


1926177011 0.348 EF SFR-C 1.6 0.00025


1926177012 0.353 EF SFR-C 1.6 0.00025


1926177013 0.356 EF SFR-C 1.6 0.00025


1926177014 0.335 EF SFR-C 1.6 0.00025


1926177015 0.307 EF SFR-C 1.6 0.00025


1926177016 0.259 EF SFR-C 1.6 0.00025


1926177017 0.256 EF SFR-C 1.6 0.00025


1926177018 0.274 EF SFR-C 1.6 0.00025


1926178003 0.333 EF SFR-C 1.6 0.00025


1926178006 0.286 EF SFR-C 1.6 0.00025


1926178007 0.241 EF SFR-B 1.0 0.00016


1926178008 0.260 EF SFR-C 1.6 0.00025


1926178009 0.264 EF SFR-C 1.6 0.00025


1926178010 0.281 EF SFR-C 1.6 0.00025


1926178017 0.337 EF SFR-C 1.6 0.00025


1926178019 0.364 EF SFR-C 1.6 0.00025


1926178020 0.408 EF SFR-C 1.6 0.00025


1926178021 0.345 EF SFR-C 1.6 0.00025


1926178022 0.292 EF SFR-C 1.6 0.00025


1926178023 0.241 EF SFR-B 1.0 0.00016


1926179001 0.508 EF SFR-D 2.4 0.00037


1926179002 0.372 EF SFR-C 1.6 0.00025


1926179004 0.355 EF SFR-C 1.6 0.00025


1926179009 0.293 EF SFR-C 1.6 0.00025


1926179010 0.301 EF SFR-C 1.6 0.00025


1926179011 0.283 EF SFR-C 1.6 0.00025


1926179012 0.280 EF SFR-C 1.6 0.00025


1926179017 0.280 EF SFR-C 1.6 0.00025


1926179018 0.278 EF SFR-C 1.6 0.00025


1926179019 0.280 EF SFR-C 1.6 0.00025


1926179022 0.334 EF SFR-C 1.6 0.00025


1926179027 0.313 EF SFR-C 1.6 0.00025


1926179028 0.232 EF SFR-B 1.0 0.00016


1926179029 0.231 EF SFR-B 1.0 0.00016


1926179030 0.234 EF SFR-B 1.0 0.00016


1926179031 0.262 EF SFR-C 1.6 0.00025


1926179032 0.282 EF SFR-C 1.6 0.00025


1926179033 0.241 EF SFR-B 1.0 0.00016


1926179034 0.247 EF SFR-B 1.0 0.00016


1926179035 0.244 EF SFR-B 1.0 0.00016


1926179036 0.247 EF SFR-B 1.0 0.00016
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1926179037 0.233 EF SFR-B 1.0 0.00016


1926179038 0.250 EF SFR-B 1.0 0.00016


1926179039 0.251 EF SFR-C 1.6 0.00025


1926179040 0.280 EF SFR-C 1.6 0.00025


1926179041 0.342 EF SFR-C 1.6 0.00025


1926179043 0.290 EF SFR-C 1.6 0.00025


1926179044 0.322 EF SFR-C 1.6 0.00025


1926179047 0.999 EF SFR-E 3.2 0.00050


1926179048 0.354 EF SFR-C 1.6 0.00025


1926179049 0.337 EF SFR-C 1.6 0.00025


1926179050 0.408 EF SFR-C 1.6 0.00025


1926179051 0.367 EF SFR-C 1.6 0.00025


1926179052 0.461 EF SFR-C 1.6 0.00025


1926179053 0.337 EF SFR-C 1.6 0.00025


1926179057 0.507 EF SFR-D 2.4 0.00037


1926179058 0.471 EF SFR-C 1.6 0.00025


1926179059 0.444 EF SFR-C 1.6 0.00025


1926201001 0.817 EF SFR-E 3.2 0.00050


1926201003 0.781 EF SFR-E 3.2 0.00050


1926201004 0.816 EF SFR-E 3.2 0.00050


1926201005 0.382 EF SFR-C 1.6 0.00025


1926201006 0.233 EF SFR-B 1.0 0.00016


1926201007 0.276 EF SFR-C 1.6 0.00025


1926201008 0.344 EF SFR-C 1.6 0.00025


1926201010 0.390 EF SFR-C 1.6 0.00025


1926201011 0.405 EF SFR-C 1.6 0.00025


1926201012 0.810 EF SFR-E 3.2 0.00050


1926201013 0.463 EF SFR-C 1.6 0.00025


1926202001 0.379 EF SFR-C 1.6 0.00025


1926202002 0.281 EF SFR-C 1.6 0.00025


1926202003 0.290 EF SFR-C 1.6 0.00025


1926202004 0.379 EF SFR-C 1.6 0.00025


1926202005 0.265 EF SFR-C 1.6 0.00025


1926202006 0.279 EF SFR-C 1.6 0.00025


1926203001 0.979 EF SFR-E 3.2 0.00050


1926203002 1.101 EF SFR-F 4.6 0.00071


1926203003 1.120 EF SFR-F 4.6 0.00071


1926203004 0.285 EF SFR-C 1.6 0.00025


1926203007 0.372 EF SFR-C 1.6 0.00025


1926203008 0.304 EF SFR-C 1.6 0.00025


1926203009 0.267 EF SFR-C 1.6 0.00025


1926203010 0.244 EF SFR-B 1.0 0.00016


1926203011 0.244 EF SFR-B 1.0 0.00016


1926203012 0.373 EF SFR-C 1.6 0.00025


1926204001 0.377 EF SFR-C 1.6 0.00025
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1926204002 0.396 EF SFR-C 1.6 0.00025


1926204003 0.414 EF SFR-C 1.6 0.00025


1926204004 0.396 EF SFR-C 1.6 0.00025


1926204005 0.431 EF SFR-C 1.6 0.00025


1926204006 0.414 EF SFR-C 1.6 0.00025


1926204009 0.426 EF SFR-C 1.6 0.00025


1926204010 0.308 EF SFR-C 1.6 0.00025


1926204011 0.289 EF SFR-C 1.6 0.00025


1926204012 0.370 EF SFR-C 1.6 0.00025


1926204013 0.370 EF SFR-C 1.6 0.00025


1926204014 0.386 EF SFR-C 1.6 0.00025


1926204015 0.386 EF SFR-C 1.6 0.00025


1926204016 0.257 EF SFR-C 1.6 0.00025


1926204017 0.257 EF SFR-C 1.6 0.00025


1926204018 0.257 EF SFR-C 1.6 0.00025


1926204019 0.255 EF SFR-C 1.6 0.00025


1926204020 0.534 EF SFR-D 2.4 0.00037


1926205001 0.399 EF SFR-C 1.6 0.00025


1926205002 0.402 EF SFR-C 1.6 0.00025


1926205003 0.338 EF SFR-C 1.6 0.00025


1926205004 0.338 EF SFR-C 1.6 0.00025


1926205005 0.338 EF SFR-C 1.6 0.00025


1926205006 0.257 EF SFR-C 1.6 0.00025


1926205007 0.257 EF SFR-C 1.6 0.00025


1926205008 0.257 EF SFR-C 1.6 0.00025


1926205009 0.257 EF SFR-C 1.6 0.00025


1926205010 0.257 EF SFR-C 1.6 0.00025


1926205011 0.372 EF SFR-C 1.6 0.00025


1926205012 0.386 EF SFR-C 1.6 0.00025


1926205013 0.257 EF SFR-C 1.6 0.00025


1926205014 0.257 EF SFR-C 1.6 0.00025


1926205015 0.257 EF SFR-C 1.6 0.00025


1926205016 0.257 EF SFR-C 1.6 0.00025


1926205017 0.257 EF SFR-C 1.6 0.00025


1926205018 0.257 EF SFR-C 1.6 0.00025


1926205019 0.257 EF SFR-C 1.6 0.00025


1926205020 0.257 EF SFR-C 1.6 0.00025


1926205021 0.260 EF SFR-C 1.6 0.00025


1926206001 0.261 EF SFR-C 1.6 0.00025


1926206002 0.229 EF SFR-B 1.0 0.00016


1926206003 0.248 EF SFR-B 1.0 0.00016


1926206004 0.248 EF SFR-B 1.0 0.00016


1926206005 0.248 EF SFR-B 1.0 0.00016


1926206006 0.248 EF SFR-B 1.0 0.00016


1926206009 0.328 EF SFR-C 1.6 0.00025
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1926206010 0.341 EF SFR-C 1.6 0.00025


1926206011 0.285 EF SFR-C 1.6 0.00025


1926206012 0.293 EF SFR-C 1.6 0.00025


1926206013 0.274 EF SFR-C 1.6 0.00025


1926206014 0.356 EF SFR-C 1.6 0.00025


1926206015 0.314 EF SFR-C 1.6 0.00025


1926206016 0.270 EF SFR-C 1.6 0.00025


1926206017 0.267 EF SFR-C 1.6 0.00025


1926206018 0.267 EF SFR-C 1.6 0.00025


1926206019 0.242 EF SFR-B 1.0 0.00016


1926206020 0.242 EF SFR-B 1.0 0.00016


1926206021 0.326 EF SFR-C 1.6 0.00025


1926206022 0.496 EF SFR-C 1.6 0.00025


1926207001 0.312 EF SFR-C 1.6 0.00025


1926207002 0.294 EF SFR-C 1.6 0.00025


1926207003 0.294 EF SFR-C 1.6 0.00025


1926207004 0.419 EF SFR-C 1.6 0.00025


1926207005 0.364 EF SFR-C 1.6 0.00025


1926207006 0.393 EF SFR-C 1.6 0.00025


1926207007 0.459 EF SFR-C 1.6 0.00025


1926207008 0.496 EF SFR-C 1.6 0.00025


1926207009 0.376 EF SFR-C 1.6 0.00025


1926207012 0.375 EF SFR-C 1.6 0.00025


1926207016 0.294 EF SFR-C 1.6 0.00025


1926207017 0.294 EF SFR-C 1.6 0.00025


1926207018 0.294 EF SFR-C 1.6 0.00025


1926207019 0.331 EF SFR-C 1.6 0.00025


1926207020 0.404 EF SFR-C 1.6 0.00025


1926207021 0.381 EF SFR-C 1.6 0.00025


1926207022 0.415 EF SFR-C 1.6 0.00025


1926207024 0.294 EF SFR-C 1.6 0.00025


1926207025 0.294 EF SFR-C 1.6 0.00025


1926226001 0.460 EF SFR-C 1.6 0.00025


1926226002 0.675 EF SFR-D 2.4 0.00037


1926226006 2.759 EF SFR-F 4.6 0.00071


1926226007 0.305 EF SFR-C 1.6 0.00025


1926226008 0.311 EF SFR-C 1.6 0.00025


1926226009 0.416 EF SFR-C 1.6 0.00025


1926226010 0.379 EF SFR-C 1.6 0.00025


1926226011 0.496 EF SFR-C 1.6 0.00025


1926226012 0.478 EF SFR-C 1.6 0.00025


1926226013 0.482 EF SFR-C 1.6 0.00025


1926226014 0.487 EF SFR-C 1.6 0.00025


1926226015 0.458 EF SFR-C 1.6 0.00025


1926226016 0.377 EF SFR-C 1.6 0.00025
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1926226017 0.349 EF SFR-C 1.6 0.00025


1926226018 0.328 EF SFR-C 1.6 0.00025


1926226019 0.384 EF SFR-C 1.6 0.00025


1926226020 1.021 EF SFR-F 4.6 0.00071


1926226022 0.927 EF SFR-E 3.2 0.00050


1926226023 0.748 EF SFR-D 2.4 0.00037


1926226024 0.870 EF SFR-E 3.2 0.00050


1926226025 0.487 EF SFR-C 1.6 0.00025


1926226026 0.682 EF SFR-D 2.4 0.00037


1926226027 0.380 EF SFR-C 1.6 0.00025


1926226031 0.893 EF SFR-E 3.2 0.00050


1926226046 0.316 EF SFR-C 1.6 0.00025


1926226047 0.317 EF SFR-C 1.6 0.00025


1926227001 0.614 EF SFR-D 2.4 0.00037


1926227002 0.466 EF SFR-C 1.6 0.00025


1926227003 0.411 EF SFR-C 1.6 0.00025


1926227004 0.372 EF SFR-C 1.6 0.00025


1926227005 0.401 EF SFR-C 1.6 0.00025


1926228001 0.313 EF SFR-C 1.6 0.00025


1926228002 0.284 EF SFR-C 1.6 0.00025


1926228003 0.288 EF SFR-C 1.6 0.00025


1926228004 0.293 EF SFR-C 1.6 0.00025


1926228005 0.298 EF SFR-C 1.6 0.00025


1926228006 0.302 EF SFR-C 1.6 0.00025


1926228007 0.307 EF SFR-C 1.6 0.00025


1926228008 0.312 EF SFR-C 1.6 0.00025


1926228009 0.316 EF SFR-C 1.6 0.00025


1926228012 0.313 EF SFR-C 1.6 0.00025


1926228013 0.284 EF SFR-C 1.6 0.00025


1926228014 0.288 EF SFR-C 1.6 0.00025


1926228015 0.293 EF SFR-C 1.6 0.00025


1926228016 0.298 EF SFR-C 1.6 0.00025


1926228017 0.302 EF SFR-C 1.6 0.00025


1926228018 0.307 EF SFR-C 1.6 0.00025


1926228019 0.312 EF SFR-C 1.6 0.00025


1926228020 0.316 EF SFR-C 1.6 0.00025


1926228021 0.321 EF SFR-C 1.6 0.00025


1926228022 0.348 EF SFR-C 1.6 0.00025


1926228024 0.321 EF SFR-C 1.6 0.00025


1926228025 0.386 EF SFR-C 1.6 0.00025


1926229001 0.372 EF SFR-C 1.6 0.00025


1926229002 0.352 EF SFR-C 1.6 0.00025


1926229003 0.352 EF SFR-C 1.6 0.00025


1926229004 0.352 EF SFR-C 1.6 0.00025


1926229009 0.327 EF SFR-C 1.6 0.00025
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1926229010 0.211 EF SFR-B 1.0 0.00016


1926229011 0.586 EF SFR-D 2.4 0.00037


1926229012 0.467 EF SFR-C 1.6 0.00025


1926229013 0.117 EF SFR-A 0.7 0.00011


1926229016 0.504 EF SFR-D 2.4 0.00037


1926229017 0.269 EF SFR-C 1.6 0.00025


1926229018 0.270 EF SFR-C 1.6 0.00025


1926229019 0.249 EF SFR-B 1.0 0.00016


1926229020 0.275 EF SFR-C 1.6 0.00025


1926229021 0.387 EF SFR-C 1.6 0.00025


1926229022 0.352 EF SFR-C 1.6 0.00025


1926229023 0.536 EF SFR-D 2.4 0.00037


1926230001 0.306 EF SFR-C 1.6 0.00025


1926230002 0.468 EF SFR-C 1.6 0.00025


1926230003 0.274 EF SFR-C 1.6 0.00025


1926230013 0.327 EF SFR-C 1.6 0.00025


1926230016 0.326 EF SFR-C 1.6 0.00025


1926230017 0.217 EF SFR-B 1.0 0.00016


1926230018 0.227 EF SFR-B 1.0 0.00016


1926230019 0.223 EF SFR-B 1.0 0.00016


1926230020 0.223 EF SFR-B 1.0 0.00016


1926230021 0.336 EF SFR-C 1.6 0.00025


1926230022 0.336 EF SFR-C 1.6 0.00025


1926230023 0.225 EF SFR-B 1.0 0.00016


1926230024 0.238 EF SFR-B 1.0 0.00016


1926230025 0.734 EF SFR-D 2.4 0.00037


1926230026 0.620 EF SFR-D 2.4 0.00037


1926230027 0.409 EF SFR-C 1.6 0.00025


1926251001 0.456 EF SFR-C 1.6 0.00025


1926251004 0.416 EF SFR-C 1.6 0.00025


1926251005 0.445 EF SFR-C 1.6 0.00025


1926251006 0.523 EF SFR-D 2.4 0.00037


1926251007 0.434 EF SFR-C 1.6 0.00025


1926251008 0.347 EF SFR-C 1.6 0.00025


1926251009 0.234 EF SFR-B 1.0 0.00016


1926251010 0.272 EF SFR-C 1.6 0.00025


1926251013 0.299 EF SFR-C 1.6 0.00025


1926251014 0.439 EF SFR-C 1.6 0.00025


1926251015 0.459 EF SFR-C 1.6 0.00025


1926251016 0.332 EF SFR-C 1.6 0.00025


1926251017 0.318 EF SFR-C 1.6 0.00025


1926251018 0.311 EF SFR-C 1.6 0.00025


1926251019 0.270 EF SFR-C 1.6 0.00025


1926251020 0.535 EF SFR-D 2.4 0.00037


1926251022 0.375 EF SFR-C 1.6 0.00025
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1926251023 0.340 EF SFR-C 1.6 0.00025


1926252004 0.412 EF SFR-C 1.6 0.00025


1926252005 0.362 EF SFR-C 1.6 0.00025


1926252010 0.232 EF SFR-B 1.0 0.00016


1926252011 0.251 EF SFR-C 1.6 0.00025


1926252012 0.227 EF SFR-B 1.0 0.00016


1926252013 0.223 EF SFR-B 1.0 0.00016


1926252014 0.215 EF SFR-B 1.0 0.00016


1926252015 0.213 EF SFR-B 1.0 0.00016


1926252016 0.219 EF SFR-B 1.0 0.00016


1926252017 0.232 EF SFR-B 1.0 0.00016


1926252018 0.244 EF SFR-B 1.0 0.00016


1926252019 0.377 EF SFR-C 1.6 0.00025


1926252020 0.389 EF SFR-C 1.6 0.00025


1926252021 0.259 EF SFR-C 1.6 0.00025


1926252022 0.266 EF SFR-C 1.6 0.00025


1926252024 0.355 EF SFR-C 1.6 0.00025


1926252025 0.347 EF SFR-C 1.6 0.00025


1926252028 0.460 EF SFR-C 1.6 0.00025


1926252029 0.224 EF SFR-B 1.0 0.00016


1926252030 0.232 EF SFR-B 1.0 0.00016


1926253001 0.333 EF SFR-C 1.6 0.00025


1926253002 0.330 EF SFR-C 1.6 0.00025


1926253003 0.325 EF SFR-C 1.6 0.00025


1926253004 0.334 EF SFR-C 1.6 0.00025


1926253005 0.227 EF SFR-B 1.0 0.00016


1926253006 0.228 EF SFR-B 1.0 0.00016


1926253007 0.235 EF SFR-B 1.0 0.00016


1926253008 0.369 EF SFR-C 1.6 0.00025


1926253009 0.390 EF SFR-C 1.6 0.00025


1926253010 0.247 EF SFR-B 1.0 0.00016


1926253011 0.242 EF SFR-B 1.0 0.00016


1926253012 0.237 EF SFR-B 1.0 0.00016


1926253013 0.231 EF SFR-B 1.0 0.00016


1926253014 0.235 EF SFR-B 1.0 0.00016


1926253015 0.248 EF SFR-B 1.0 0.00016


1926253016 0.259 EF SFR-C 1.6 0.00025


1926253017 0.390 EF SFR-C 1.6 0.00025


1926253018 0.382 EF SFR-C 1.6 0.00025


1926253019 0.310 EF SFR-C 1.6 0.00025


1926254001 0.341 EF SFR-C 1.6 0.00025


1926254002 0.314 EF SFR-C 1.6 0.00025


1926254003 0.307 EF SFR-C 1.6 0.00025


1926254004 0.300 EF SFR-C 1.6 0.00025


1926254005 0.276 EF SFR-C 1.6 0.00025
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1926254006 0.270 EF SFR-C 1.6 0.00025


1926254007 0.300 EF SFR-C 1.6 0.00025


1926254008 0.276 EF SFR-C 1.6 0.00025


1926254009 0.275 EF SFR-C 1.6 0.00025


1926254010 0.341 EF SFR-C 1.6 0.00025


1926254011 0.324 EF SFR-C 1.6 0.00025


1926254012 0.356 EF SFR-C 1.6 0.00025


1926254013 0.357 EF SFR-C 1.6 0.00025


1926254014 0.396 EF SFR-C 1.6 0.00025


1926254017 0.343 EF SFR-C 1.6 0.00025


1926254018 0.308 EF SFR-C 1.6 0.00025


1926254019 0.291 EF SFR-C 1.6 0.00025


1926254020 0.321 EF SFR-C 1.6 0.00025


1926254021 0.247 EF SFR-B 1.0 0.00016


1926276003 0.385 EF SFR-C 1.6 0.00025


1926276004 0.347 EF SFR-C 1.6 0.00025


1926276005 0.327 EF SFR-C 1.6 0.00025


1926276006 0.317 EF SFR-C 1.6 0.00025


1926276007 0.326 EF SFR-C 1.6 0.00025


1926276012 0.366 EF SFR-C 1.6 0.00025


1926276013 0.348 EF SFR-C 1.6 0.00025


1926276014 0.470 EF SFR-C 1.6 0.00025


1926276015 0.481 EF SFR-C 1.6 0.00025


1926276016 0.574 EF SFR-D 2.4 0.00037


1926276017 0.438 EF SFR-C 1.6 0.00025


1926276018 0.559 EF SFR-D 2.4 0.00037


1926276019 0.443 EF SFR-C 1.6 0.00025


1926276020 0.605 EF SFR-D 2.4 0.00037


1926276021 0.321 EF SFR-C 1.6 0.00025


1926276022 0.450 EF SFR-C 1.6 0.00025


1926276023 0.506 EF SFR-D 2.4 0.00037


1926276024 0.636 EF SFR-D 2.4 0.00037


1926277001 0.372 EF SFR-C 1.6 0.00025


1926277007 0.300 EF SFR-C 1.6 0.00025


1926277008 0.251 EF SFR-C 1.6 0.00025


1926277009 0.246 EF SFR-B 1.0 0.00016


1926277010 0.240 EF SFR-B 1.0 0.00016


1926277011 0.224 EF SFR-B 1.0 0.00016


1926277012 0.300 EF SFR-C 1.6 0.00025


1926277014 0.232 EF SFR-B 1.0 0.00016


1926277015 0.305 EF SFR-C 1.6 0.00025


1926277016 0.328 EF SFR-C 1.6 0.00025


1926278001 0.379 EF SFR-C 1.6 0.00025


1926278002 0.241 EF SFR-B 1.0 0.00016


1926278003 0.342 EF SFR-C 1.6 0.00025
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1926278004 0.226 EF SFR-B 1.0 0.00016


1926278005 0.315 EF SFR-C 1.6 0.00025


1926278008 0.351 EF SFR-C 1.6 0.00025


1926279001 0.366 EF SFR-C 1.6 0.00025


1926279005 0.411 EF SFR-C 1.6 0.00025


1926279006 0.325 EF SFR-C 1.6 0.00025


1926279007 0.332 EF SFR-C 1.6 0.00025


1926279008 0.322 EF SFR-C 1.6 0.00025


1926279009 0.317 EF SFR-C 1.6 0.00025


1926279010 0.332 EF SFR-C 1.6 0.00025


1926279012 0.490 EF SFR-C 1.6 0.00025


1926279013 0.490 EF SFR-C 1.6 0.00025


1926279015 0.599 EF SFR-D 2.4 0.00037


1926279018 0.659 EF SFR-D 2.4 0.00037


1926279020 0.391 EF SFR-C 1.6 0.00025


1926279022 0.430 EF SFR-C 1.6 0.00025


1926279023 0.488 EF SFR-C 1.6 0.00025


1926279024 1.018 EF SFR-F 4.6 0.00071


1926279025 0.443 EF SFR-C 1.6 0.00025


1926279026 0.277 EF SFR-C 1.6 0.00025


1926326001 0.351 EF SFR-C 1.6 0.00025


1926326002 0.304 EF SFR-C 1.6 0.00025


1926326003 0.230 EF SFR-B 1.0 0.00016


1926326004 0.200 EF SFR-B 1.0 0.00016


1926326007 0.228 EF SFR-B 1.0 0.00016


1926326008 0.226 EF SFR-B 1.0 0.00016


1926326009 0.233 EF SFR-B 1.0 0.00016


1926326010 0.189 EF SFR-B 1.0 0.00016


1926326011 0.195 EF SFR-B 1.0 0.00016


1926326013 0.186 EF SFR-B 1.0 0.00016


1926326014 0.248 EF SFR-B 1.0 0.00016


1926326015 0.213 EF SFR-B 1.0 0.00016


1926326016 0.196 EF SFR-B 1.0 0.00016


1926326017 0.193 EF SFR-B 1.0 0.00016


1926327001 0.519 EF SFR-D 2.4 0.00037


1926327004 0.210 EF SFR-B 1.0 0.00016


1926327005 0.210 EF SFR-B 1.0 0.00016


1926327007 0.217 EF SFR-B 1.0 0.00016


1926327008 0.223 EF SFR-B 1.0 0.00016


1926327009 0.223 EF SFR-B 1.0 0.00016


1926327010 0.223 EF SFR-B 1.0 0.00016


1926327011 0.467 EF SFR-C 1.6 0.00025


1926327012 0.212 EF SFR-B 1.0 0.00016


1926327013 0.225 EF SFR-B 1.0 0.00016


1926327014 0.225 EF SFR-B 1.0 0.00016
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1926327015 0.225 EF SFR-B 1.0 0.00016


1926327016 0.225 EF SFR-B 1.0 0.00016


1926327017 0.224 EF SFR-B 1.0 0.00016


1926327018 0.211 EF SFR-B 1.0 0.00016


1926327019 0.211 EF SFR-B 1.0 0.00016


1926327020 0.212 EF SFR-B 1.0 0.00016


1926327021 0.212 EF SFR-B 1.0 0.00016


1926327022 0.212 EF SFR-B 1.0 0.00016


1926327023 0.212 EF SFR-B 1.0 0.00016


1926327024 0.219 EF SFR-B 1.0 0.00016


1926327025 0.319 EF SFR-C 1.6 0.00025


1926327026 0.210 EF SFR-B 1.0 0.00016


1926327027 0.216 EF SFR-B 1.0 0.00016


1926328001 0.425 EF NR 3.3 0.00051


1926328002 0.345 EF SFR-C 1.6 0.00025


1926328003 0.393 EF SFR-C 1.6 0.00025


1926328004 0.247 EF SFR-B 1.0 0.00016


1926328005 0.240 EF SFR-B 1.0 0.00016


1926328006 0.233 EF SFR-B 1.0 0.00016


1926328007 0.227 EF SFR-B 1.0 0.00016


1926328008 0.225 EF SFR-B 1.0 0.00016


1926328009 0.227 EF SFR-B 1.0 0.00016


1926328010 0.214 EF SFR-B 1.0 0.00016


1926328011 0.233 EF SFR-B 1.0 0.00016


1926328012 5.919 EF NR 24.7 0.00383


1926328013 0.378 EF SFR-C 1.6 0.00025


1926328014 0.434 EF SFR-C 1.6 0.00025


1926328016 0.741 EF SFR-D 2.4 0.00037


1926328017 0.158 EF SFR-B 1.0 0.00016


1926328018 0.139 EF SFR-B 1.0 0.00016


1926328019 0.138 EF SFR-B 1.0 0.00016


1926328020 0.137 EF SFR-B 1.0 0.00016


1926328021 0.136 EF SFR-B 1.0 0.00016


1926328022 0.135 EF SFR-B 1.0 0.00016


1926328023 0.161 EF SFR-B 1.0 0.00016


1926328024 0.167 EF SFR-B 1.0 0.00016


1926328025 0.141 EF SFR-B 1.0 0.00016


1926328026 0.141 EF SFR-B 1.0 0.00016


1926328027 0.141 EF SFR-B 1.0 0.00016


1926328028 0.141 EF SFR-B 1.0 0.00016


1926328030 0.211 EF SFR-B 1.0 0.00016


1926328031 0.211 EF SFR-B 1.0 0.00016


1926328032 0.176 EF SFR-B 1.0 0.00016


1926328033 0.176 EF SFR-B 1.0 0.00016


1926328034 0.415 EF SFR-C 1.6 0.00025
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1926329001 0.143 EF SFR-B 1.0 0.00016


1926329002 0.172 EF SFR-B 1.0 0.00016


1926329003 0.136 EF SFR-B 1.0 0.00016


1926329004 0.136 EF SFR-B 1.0 0.00016


1926329005 0.136 EF SFR-B 1.0 0.00016


1926329006 0.136 EF SFR-B 1.0 0.00016


1926329007 0.143 EF SFR-B 1.0 0.00016


1926329008 0.143 EF SFR-B 1.0 0.00016


1926329009 0.214 EF SFR-B 1.0 0.00016


1926329010 0.214 EF SFR-B 1.0 0.00016


1926329011 0.214 EF SFR-B 1.0 0.00016


1926329012 0.214 EF SFR-B 1.0 0.00016


1926329013 0.143 EF SFR-B 1.0 0.00016


1926329014 0.143 EF SFR-B 1.0 0.00016


1926329015 0.175 EF SFR-B 1.0 0.00016


1926329018 0.269 EF SFR-C 1.6 0.00025


1926329019 0.271 EF SFR-C 1.6 0.00025


1926330001 0.141 EF SFR-B 1.0 0.00016


1926330002 0.143 EF SFR-B 1.0 0.00016


1926330003 0.143 EF SFR-B 1.0 0.00016


1926330004 0.143 EF SFR-B 1.0 0.00016


1926330005 0.143 EF SFR-B 1.0 0.00016


1926330006 0.143 EF SFR-B 1.0 0.00016


1926330007 0.143 EF SFR-B 1.0 0.00016


1926330008 0.143 EF SFR-B 1.0 0.00016


1926330009 0.165 EF SFR-B 1.0 0.00016


1926330013 0.144 EF SFR-B 1.0 0.00016


1926330014 0.144 EF SFR-B 1.0 0.00016


1926330015 0.144 EF SFR-B 1.0 0.00016


1926330018 0.144 EF SFR-B 1.0 0.00016


1926330019 0.144 EF SFR-B 1.0 0.00016


1926330020 0.144 EF SFR-B 1.0 0.00016


1926330021 0.148 EF SFR-B 1.0 0.00016


1926330022 0.188 EF SFR-B 1.0 0.00016


1926330023 0.185 EF SFR-B 1.0 0.00016


1926330025 0.144 EF SFR-B 1.0 0.00016


1926330026 0.144 EF SFR-B 1.0 0.00016


1926378015 0.154 EF SFR-B 1.0 0.00016


1926378016 0.172 EF SFR-B 1.0 0.00016


1926378017 0.146 EF SFR-B 1.0 0.00016


1926378018 0.144 EF SFR-B 1.0 0.00016


1926378019 0.144 EF SFR-B 1.0 0.00016


1926378020 0.144 EF SFR-B 1.0 0.00016


1926378021 0.144 EF SFR-B 1.0 0.00016


1926378022 0.145 EF SFR-B 1.0 0.00016
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1926378025 0.201 EF SFR-B 1.0 0.00016


1926378028 0.215 EF SFR-B 1.0 0.00016


1926378029 0.215 EF SFR-B 1.0 0.00016


1926378030 0.143 EF SFR-B 1.0 0.00016


1926378031 0.166 EF SFR-B 1.0 0.00016


1926378032 0.158 EF SFR-B 1.0 0.00016


1926378033 0.204 EF SFR-B 1.0 0.00016


1926378034 0.159 EF SFR-B 1.0 0.00016


1926378035 0.158 EF SFR-B 1.0 0.00016


1926378038 0.158 EF SFR-B 1.0 0.00016


1926378039 0.158 EF SFR-B 1.0 0.00016


1926378040 0.158 EF SFR-B 1.0 0.00016


1926378041 0.158 EF SFR-B 1.0 0.00016


1926378042 0.158 EF SFR-B 1.0 0.00016


1926378043 0.182 EF SFR-B 1.0 0.00016


1926378044 0.180 EF SFR-B 1.0 0.00016


1926378045 0.203 EF SFR-B 1.0 0.00016


1926378046 0.158 EF SFR-B 1.0 0.00016


1926378047 0.158 EF SFR-B 1.0 0.00016


1926378048 0.158 EF SFR-B 1.0 0.00016


1926378049 0.158 EF SFR-B 1.0 0.00016


1926378050 0.158 EF SFR-B 1.0 0.00016


1926378051 0.158 EF SFR-B 1.0 0.00016


1926378052 0.316 EF SFR-C 1.6 0.00025


1926378053 0.158 EF SFR-B 1.0 0.00016


1926378054 0.178 EF SFR-B 1.0 0.00016


1926378055 0.176 EF SFR-B 1.0 0.00016


1926378058 0.060 EF SFR-A 0.7 0.00011


1926378059 0.366 EF SFR-C 1.6 0.00025


1926378060 0.358 EF SFR-C 1.6 0.00025


1926378061 0.357 EF SFR-C 1.6 0.00025


1926378062 0.337 EF SFR-C 1.6 0.00025


1926378063 0.672 EF NR 5.4 0.00084


1926378065 0.051 EF NR 0.5 0.00008


1926378066 0.208 EF NR 1.9 0.00029


1926378067 0.052 EF NR 0.5 0.00008


1926378068 0.052 EF NR 0.5 0.00008


1926378069 0.154 EF NR 1.4 0.00022


1926378070 0.158 EF SFR-B 1.0 0.00016


1926378071 0.215 EF SFR-B 1.0 0.00016


1926378072 5.946 EF NR 37.4 0.00581


1926378073 0.317 EF SFR-C 1.6 0.00025


1926401001 0.392 EF SFR-C 1.6 0.00025


1926401002 0.326 EF SFR-C 1.6 0.00025


1926401003 0.312 EF SFR-C 1.6 0.00025
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1926401004 0.285 EF SFR-C 1.6 0.00025


1926401005 0.277 EF SFR-C 1.6 0.00025


1926401006 0.250 EF SFR-B 1.0 0.00016


1926401007 0.244 EF SFR-B 1.0 0.00016


1926401008 0.238 EF SFR-B 1.0 0.00016


1926401009 0.253 EF SFR-C 1.6 0.00025


1926401010 0.249 EF SFR-B 1.0 0.00016


1926401011 0.245 EF SFR-B 1.0 0.00016


1926401012 0.246 EF SFR-B 1.0 0.00016


1926401013 0.245 EF SFR-B 1.0 0.00016


1926401014 0.248 EF SFR-B 1.0 0.00016


1926401015 0.241 EF SFR-B 1.0 0.00016


1926401016 0.308 EF SFR-C 1.6 0.00025


1926401017 0.378 EF SFR-C 1.6 0.00025


1926401018 0.767 EF SFR-E 3.2 0.00050


1926401019 0.390 EF SFR-C 1.6 0.00025


1926401020 0.359 EF SFR-C 1.6 0.00025


1926401021 0.367 EF SFR-C 1.6 0.00025


1926401022 0.344 EF SFR-C 1.6 0.00025


1926401023 0.337 EF SFR-C 1.6 0.00025


1926401024 0.314 EF SFR-C 1.6 0.00025


1926401025 0.310 EF SFR-C 1.6 0.00025


1926401026 0.300 EF SFR-C 1.6 0.00025


1926401027 0.295 EF SFR-C 1.6 0.00025


1926401028 0.306 EF SFR-C 1.6 0.00025


1926402001 0.352 EF SFR-C 1.6 0.00025


1926402002 0.282 EF SFR-C 1.6 0.00025


1926402003 0.282 EF SFR-C 1.6 0.00025


1926402004 0.282 EF SFR-C 1.6 0.00025


1926402005 0.282 EF SFR-C 1.6 0.00025


1926402006 0.264 EF SFR-C 1.6 0.00025


1926402007 0.270 EF SFR-C 1.6 0.00025


1926402008 0.270 EF SFR-C 1.6 0.00025


1926402009 0.270 EF SFR-C 1.6 0.00025


1926402010 0.270 EF SFR-C 1.6 0.00025


1926402011 0.270 EF SFR-C 1.6 0.00025


1926402012 0.298 EF SFR-C 1.6 0.00025


1926402013 0.243 EF SFR-B 1.0 0.00016


1926402014 0.272 EF SFR-C 1.6 0.00025


1926402015 0.270 EF SFR-C 1.6 0.00025


1926402016 0.307 EF SFR-C 1.6 0.00025


1926402017 0.307 EF SFR-C 1.6 0.00025


1926402018 0.273 EF SFR-C 1.6 0.00025


1926402019 0.273 EF SFR-C 1.6 0.00025


1926402020 0.272 EF SFR-C 1.6 0.00025







CITY OF BIRMINGHAM
STORM WATER UTILITY FEE APPORTIONMENT


Y:\201508\20150821\03_Studies\Final\Apportionment Roll 2016.xls Page 37 of 97 10/21/2016


Parcel ID
Total Area 


(acre) District
Property       


Type ESWU SW Share
1926402021 0.272 EF SFR-C 1.6 0.00025


1926402022 0.221 EF SFR-B 1.0 0.00016


1926402023 0.346 EF SFR-C 1.6 0.00025


1926402024 0.281 EF SFR-C 1.6 0.00025


1926402025 0.281 EF SFR-C 1.6 0.00025


1926402026 0.281 EF SFR-C 1.6 0.00025


1926402027 0.563 EF SFR-D 2.4 0.00037


1926403001 0.378 EF SFR-C 1.6 0.00025


1926403002 0.314 EF SFR-C 1.6 0.00025


1926403003 0.314 EF SFR-C 1.6 0.00025


1926403004 0.279 EF SFR-C 1.6 0.00025


1926403005 0.279 EF SFR-C 1.6 0.00025


1926403006 0.279 EF SFR-C 1.6 0.00025


1926403009 0.269 EF SFR-C 1.6 0.00025


1926403010 0.269 EF SFR-C 1.6 0.00025


1926403011 0.269 EF SFR-C 1.6 0.00025


1926403012 0.270 EF SFR-C 1.6 0.00025


1926403015 0.223 EF SFR-B 1.0 0.00016


1926403016 0.204 EF SFR-B 1.0 0.00016


1926403017 0.238 EF SFR-B 1.0 0.00016


1926403018 0.238 EF SFR-B 1.0 0.00016


1926403019 0.238 EF SFR-B 1.0 0.00016


1926403024 0.241 EF SFR-B 1.0 0.00016


1926403025 0.245 EF SFR-B 1.0 0.00016


1926403026 0.248 EF SFR-B 1.0 0.00016


1926403027 0.289 EF SFR-C 1.6 0.00025


1926403028 0.293 EF SFR-C 1.6 0.00025


1926403029 0.272 EF SFR-C 1.6 0.00025


1926403030 0.247 EF SFR-B 1.0 0.00016


1926403031 0.322 EF SFR-C 1.6 0.00025


1926403032 0.356 EF SFR-C 1.6 0.00025


1926403033 0.355 EF SFR-C 1.6 0.00025


1926403034 0.548 EF SFR-D 2.4 0.00037


1926403035 0.523 EF SFR-D 2.4 0.00037


1926404001 0.290 EF SFR-C 1.6 0.00025


1926404002 0.278 EF SFR-C 1.6 0.00025


1926404003 0.281 EF SFR-C 1.6 0.00025


1926404004 0.280 EF SFR-C 1.6 0.00025


1926404005 0.348 EF SFR-C 1.6 0.00025


1926404006 0.291 EF SFR-C 1.6 0.00025


1926404007 0.410 EF SFR-C 1.6 0.00025


1926404008 0.341 EF SFR-C 1.6 0.00025


1926404009 0.299 EF SFR-C 1.6 0.00025


1926404010 0.236 EF SFR-B 1.0 0.00016


1926404011 0.231 EF SFR-B 1.0 0.00016
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1926404012 0.238 EF SFR-B 1.0 0.00016


1926404013 0.229 EF SFR-B 1.0 0.00016


1926404014 0.271 EF SFR-C 1.6 0.00025


1926404015 0.302 EF SFR-C 1.6 0.00025


1926404016 0.307 EF SFR-C 1.6 0.00025


1926404017 0.315 EF SFR-C 1.6 0.00025


1926404020 0.278 EF SFR-C 1.6 0.00025


1926404021 0.275 EF SFR-C 1.6 0.00025


1926404022 0.274 EF SFR-C 1.6 0.00025


1926404023 0.241 EF SFR-B 1.0 0.00016


1926404024 0.317 EF SFR-C 1.6 0.00025


1926404025 0.279 EF SFR-C 1.6 0.00025


1926404026 0.291 EF SFR-C 1.6 0.00025


1926404027 0.283 EF SFR-C 1.6 0.00025


1926404028 0.309 EF SFR-C 1.6 0.00025


1926404030 0.298 EF SFR-C 1.6 0.00025


1926404031 0.256 EF SFR-C 1.6 0.00025


1926426001 0.514 EF SFR-D 2.4 0.00037


1926426002 0.515 EF SFR-D 2.4 0.00037


1926426003 0.498 EF SFR-C 1.6 0.00025


1926426004 0.469 EF SFR-C 1.6 0.00025


1926426005 0.421 EF SFR-C 1.6 0.00025


1926426006 0.394 EF SFR-C 1.6 0.00025


1926426007 0.368 EF SFR-C 1.6 0.00025


1926426008 0.354 EF SFR-C 1.6 0.00025


1926426009 0.320 EF SFR-C 1.6 0.00025


1926426010 0.311 EF SFR-C 1.6 0.00025


1926426011 0.307 EF SFR-C 1.6 0.00025


1926426012 0.309 EF SFR-C 1.6 0.00025


1926426013 0.308 EF SFR-C 1.6 0.00025


1926426014 0.323 EF SFR-C 1.6 0.00025


1926426015 0.501 EF SFR-D 2.4 0.00037


1926426016 0.530 EF SFR-D 2.4 0.00037


1926426017 0.569 EF SFR-D 2.4 0.00037


1926426018 0.538 EF SFR-D 2.4 0.00037


1926426019 0.514 EF SFR-D 2.4 0.00037


1926426022 0.464 EF SFR-C 1.6 0.00025


1926426023 0.424 EF SFR-C 1.6 0.00025


1926426024 0.427 EF SFR-C 1.6 0.00025


1926426025 0.362 EF SFR-C 1.6 0.00025


1926426026 0.386 EF SFR-C 1.6 0.00025


1926426027 0.917 EF SFR-E 3.2 0.00050


1926427001 0.406 EF SFR-C 1.6 0.00025


1926427002 0.312 EF SFR-C 1.6 0.00025


1926427003 0.283 EF SFR-C 1.6 0.00025
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1926427004 0.270 EF SFR-C 1.6 0.00025


1926427005 0.271 EF SFR-C 1.6 0.00025


1926427006 0.297 EF SFR-C 1.6 0.00025


1926427008 0.297 EF SFR-C 1.6 0.00025


1926427009 0.307 EF SFR-C 1.6 0.00025


1926427010 0.270 EF SFR-C 1.6 0.00025


1926427011 0.274 EF SFR-C 1.6 0.00025


1926427012 0.301 EF SFR-C 1.6 0.00025


1926427013 0.264 EF SFR-C 1.6 0.00025


1926427014 0.443 EF SFR-C 1.6 0.00025


1926427015 0.261 EF SFR-C 1.6 0.00025


1926427016 0.189 EF SFR-B 1.0 0.00016


1926427017 0.189 EF SFR-B 1.0 0.00016


1926427018 0.189 EF SFR-B 1.0 0.00016


1926427019 0.189 EF SFR-B 1.0 0.00016


1926427020 0.379 EF SFR-C 1.6 0.00025


1926427023 0.189 EF SFR-B 1.0 0.00016


1926427024 0.189 EF SFR-B 1.0 0.00016


1926427025 0.189 EF SFR-B 1.0 0.00016


1926427026 0.201 EF SFR-B 1.0 0.00016


1926427027 0.178 EF SFR-B 1.0 0.00016


1926427028 0.189 EF SFR-B 1.0 0.00016


1926427029 0.189 EF SFR-B 1.0 0.00016


1926427030 0.189 EF SFR-B 1.0 0.00016


1926427031 0.189 EF SFR-B 1.0 0.00016


1926427032 0.189 EF SFR-B 1.0 0.00016


1926427033 0.189 EF SFR-B 1.0 0.00016


1926427034 0.189 EF SFR-B 1.0 0.00016


1926427035 0.114 EF SFR-A 0.7 0.00011


1926427036 0.138 EF SFR-B 1.0 0.00016


1926427037 0.132 EF SFR-B 1.0 0.00016


1926427038 0.379 EF SFR-C 1.6 0.00025


1926427039 0.219 EF SFR-B 1.0 0.00016


1926427040 0.236 EF SFR-B 1.0 0.00016


1926451001 0.245 EF SFR-B 1.0 0.00016


1926451002 0.244 EF SFR-B 1.0 0.00016


1926451003 0.244 EF SFR-B 1.0 0.00016


1926451004 0.245 EF SFR-B 1.0 0.00016


1926451005 0.245 EF SFR-B 1.0 0.00016


1926451006 0.245 EF SFR-B 1.0 0.00016


1926451007 0.245 EF SFR-B 1.0 0.00016


1926451008 0.245 EF SFR-B 1.0 0.00016


1926451009 0.245 EF SFR-B 1.0 0.00016


1926451010 0.246 EF SFR-B 1.0 0.00016


1926451011 0.246 EF SFR-B 1.0 0.00016
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1926451012 0.246 EF SFR-B 1.0 0.00016


1926451013 0.246 EF SFR-B 1.0 0.00016


1926451015 0.291 EF SFR-C 1.6 0.00025


1926451016 0.259 EF SFR-C 1.6 0.00025


1926451017 0.294 EF SFR-C 1.6 0.00025


1926451018 0.294 EF SFR-C 1.6 0.00025


1926451019 0.294 EF SFR-C 1.6 0.00025


1926451020 0.294 EF SFR-C 1.6 0.00025


1926451021 0.294 EF SFR-C 1.6 0.00025


1926451022 0.294 EF SFR-C 1.6 0.00025


1926451023 0.294 EF SFR-C 1.6 0.00025


1926451024 0.294 EF SFR-C 1.6 0.00025


1926451025 0.294 EF SFR-C 1.6 0.00025


1926451026 0.294 EF SFR-C 1.6 0.00025


1926451028 1.369 EF NR 5.7 0.00088


1926452001 0.289 EF SFR-C 1.6 0.00025


1926452002 0.254 EF SFR-C 1.6 0.00025


1926452004 0.285 EF SFR-C 1.6 0.00025


1926452005 0.287 EF SFR-C 1.6 0.00025


1926452006 0.288 EF SFR-C 1.6 0.00025


1926452007 0.290 EF SFR-C 1.6 0.00025


1926452008 0.292 EF SFR-C 1.6 0.00025


1926452009 0.293 EF SFR-C 1.6 0.00025


1926452010 0.295 EF SFR-C 1.6 0.00025


1926452011 0.297 EF SFR-C 1.6 0.00025


1926452012 0.426 EF SFR-C 1.6 0.00025


1926452014 0.267 EF SFR-C 1.6 0.00025


1926452015 0.225 EF SFR-B 1.0 0.00016


1926452016 0.279 EF SFR-C 1.6 0.00025


1926452017 0.281 EF SFR-C 1.6 0.00025


1926452018 0.283 EF SFR-C 1.6 0.00025


1926452019 0.284 EF SFR-C 1.6 0.00025


1926452025 0.294 EF SFR-C 1.6 0.00025


1926452026 0.296 EF SFR-C 1.6 0.00025


1926452031 0.437 EF SFR-C 1.6 0.00025


1926452032 0.461 EF SFR-C 1.6 0.00025


1926452033 0.286 EF SFR-C 1.6 0.00025


1926452034 0.433 EF SFR-C 1.6 0.00025


1926452035 0.282 EF SFR-C 1.6 0.00025


1926452036 0.283 EF SFR-C 1.6 0.00025


1926453001 0.272 EF SFR-C 1.6 0.00025


1926453002 0.209 EF SFR-B 1.0 0.00016


1926453003 0.280 EF SFR-C 1.6 0.00025


1926453008 0.432 EF SFR-C 1.6 0.00025


1926453009 0.436 EF SFR-C 1.6 0.00025







CITY OF BIRMINGHAM
STORM WATER UTILITY FEE APPORTIONMENT


Y:\201508\20150821\03_Studies\Final\Apportionment Roll 2016.xls Page 41 of 97 10/21/2016


Parcel ID
Total Area 


(acre) District
Property       


Type ESWU SW Share
1926453010 0.293 EF SFR-C 1.6 0.00025


1926453011 0.295 EF SFR-C 1.6 0.00025


1926453012 0.315 EF SFR-C 1.6 0.00025


1926453013 0.493 EF SFR-C 1.6 0.00025


1926453015 0.292 EF SFR-C 1.6 0.00025


1926453016 0.277 EF SFR-C 1.6 0.00025


1926453017 0.279 EF SFR-C 1.6 0.00025


1926453018 0.281 EF SFR-C 1.6 0.00025


1926453019 0.283 EF SFR-C 1.6 0.00025


1926453020 0.239 EF SFR-B 1.0 0.00016


1926453021 0.262 EF SFR-C 1.6 0.00025


1926453022 0.252 EF SFR-C 1.6 0.00025


1926453023 0.254 EF SFR-C 1.6 0.00025


1926453024 0.255 EF SFR-C 1.6 0.00025


1926453025 0.257 EF SFR-C 1.6 0.00025


1926453026 0.258 EF SFR-C 1.6 0.00025


1926453027 0.260 EF SFR-C 1.6 0.00025


1926453028 0.261 EF SFR-C 1.6 0.00025


1926453031 0.424 EF SFR-C 1.6 0.00025


1926453032 0.428 EF SFR-C 1.6 0.00025


1926454001 0.254 EF SFR-C 1.6 0.00025


1926454002 0.207 EF SFR-B 1.0 0.00016


1926454003 0.243 EF SFR-B 1.0 0.00016


1926454004 0.245 EF SFR-B 1.0 0.00016


1926454005 0.246 EF SFR-B 1.0 0.00016


1926454006 0.248 EF SFR-B 1.0 0.00016


1926454007 0.249 EF SFR-B 1.0 0.00016


1926454008 0.251 EF SFR-C 1.6 0.00025


1926454009 0.252 EF SFR-C 1.6 0.00025


1926454010 0.254 EF SFR-C 1.6 0.00025


1926454011 0.255 EF SFR-C 1.6 0.00025


1926454012 0.257 EF SFR-C 1.6 0.00025


1926454013 0.258 EF SFR-C 1.6 0.00025


1926454014 0.260 EF SFR-C 1.6 0.00025


1926454015 0.261 EF SFR-C 1.6 0.00025


1926454020 0.276 EF SFR-C 1.6 0.00025


1926454021 0.278 EF SFR-C 1.6 0.00025


1926454022 0.280 EF SFR-C 1.6 0.00025


1926454023 0.282 EF SFR-C 1.6 0.00025


1926454024 0.285 EF SFR-C 1.6 0.00025


1926454025 0.287 EF SFR-C 1.6 0.00025


1926454026 0.289 EF SFR-C 1.6 0.00025


1926454027 0.291 EF SFR-C 1.6 0.00025


1926454028 0.293 EF SFR-C 1.6 0.00025


1926454029 0.296 EF SFR-C 1.6 0.00025
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1926454030 0.298 EF SFR-C 1.6 0.00025


1926454035 0.271 EF SFR-C 1.6 0.00025


1926454036 0.279 EF SFR-C 1.6 0.00025


1926476003 0.275 EF SFR-C 1.6 0.00025


1926476004 0.275 EF SFR-C 1.6 0.00025


1926476005 0.275 EF SFR-C 1.6 0.00025


1926476006 0.275 EF SFR-C 1.6 0.00025


1926476007 0.275 EF SFR-C 1.6 0.00025


1926476008 0.275 EF SFR-C 1.6 0.00025


1926476009 0.275 EF SFR-C 1.6 0.00025


1926476010 0.275 EF SFR-C 1.6 0.00025


1926476011 0.275 EF SFR-C 1.6 0.00025


1926476016 0.360 EF SFR-C 1.6 0.00025


1926476017 0.379 EF SFR-C 1.6 0.00025


1926476018 0.379 EF SFR-C 1.6 0.00025


1926476019 0.379 EF SFR-C 1.6 0.00025


1926476020 0.379 EF SFR-C 1.6 0.00025


1926476021 0.344 EF SFR-C 1.6 0.00025


1926476022 0.344 EF SFR-C 1.6 0.00025


1926476023 0.344 EF SFR-C 1.6 0.00025


1926476024 0.344 EF SFR-C 1.6 0.00025


1926476025 0.344 EF SFR-C 1.6 0.00025


1926476026 0.257 EF SFR-C 1.6 0.00025


1926476028 0.265 EF SFR-C 1.6 0.00025


1926476029 0.424 EF SFR-C 1.6 0.00025


1926476030 0.306 EF SFR-C 1.6 0.00025


1926476031 0.276 EF SFR-C 1.6 0.00025


1926477002 0.995 EF SFR-E 3.2 0.00050


1926477003 0.604 EF SFR-D 2.4 0.00037


1926477004 0.555 EF SFR-D 2.4 0.00037


1926477005 0.640 EF SFR-D 2.4 0.00037


1926477008 0.367 EF SFR-C 1.6 0.00025


1926477009 0.542 EF SFR-D 2.4 0.00037


1926477010 0.479 EF SFR-C 1.6 0.00025


1926477012 0.624 EF SFR-D 2.4 0.00037


1926477013 0.701 EF SFR-D 2.4 0.00037


1926477014 0.464 EF SFR-C 1.6 0.00025


1926477017 0.219 EF SFR-B 1.0 0.00016


1926477018 0.576 EF SFR-D 2.4 0.00037


1926477019 0.256 EF SFR-C 1.6 0.00025


1926477021 0.945 EF SFR-E 3.2 0.00050


1926477022 0.608 EF SFR-D 2.4 0.00037


1926477023 1.408 EF SFR-F 4.6 0.00071


1926478002 0.348 EF SFR-C 1.6 0.00025


1926478007 0.512 EF SFR-D 2.4 0.00037
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1926478008 0.451 EF SFR-C 1.6 0.00025


1926478009 0.393 EF SFR-C 1.6 0.00025


1926478010 0.317 EF SFR-C 1.6 0.00025


1926478011 0.379 EF SFR-C 1.6 0.00025


1926478012 0.375 EF SFR-C 1.6 0.00025


1926478013 0.503 EF SFR-D 2.4 0.00037


1926478014 0.335 EF SFR-C 1.6 0.00025


1926478015 0.231 EF SFR-B 1.0 0.00016


1926478016 1.027 EF SFR-F 4.6 0.00071


1926480004 0.219 EF SFR-B 1.0 0.00016


1926480005 0.209 EF SFR-B 1.0 0.00016


1926480006 0.208 EF SFR-B 1.0 0.00016


1926480007 0.208 EF SFR-B 1.0 0.00016


1926480008 0.207 EF SFR-B 1.0 0.00016


1935101001 0.419 EF NR 3.8 0.00059


1935101003 0.320 EF SFR-C 1.6 0.00025


1935101004 0.284 EF SFR-C 1.6 0.00025


1935101005 0.260 EF SFR-C 1.6 0.00025


1935101006 0.284 EF SFR-C 1.6 0.00025


1935101007 0.275 EF SFR-C 1.6 0.00025


1935101008 0.254 EF SFR-C 1.6 0.00025


1935101009 0.303 EF SFR-C 1.6 0.00025


1935101010 0.235 EF SFR-B 1.0 0.00016


1935101011 0.265 EF SFR-C 1.6 0.00025


1935102003 0.461 EF SFR-C 1.6 0.00025


1935102006 0.241 EF SFR-B 1.0 0.00016


1935102007 0.207 EF SFR-B 1.0 0.00016


1935102008 0.194 EF SFR-B 1.0 0.00016


1935102009 0.207 EF SFR-B 1.0 0.00016


1935102010 0.276 EF SFR-C 1.6 0.00025


1935102013 0.253 EF SFR-C 1.6 0.00025


1935102014 0.242 EF SFR-B 1.0 0.00016


1935102015 0.355 EF SFR-C 1.6 0.00025


1935102019 0.221 EF SFR-B 1.0 0.00016


1935102020 0.223 EF SFR-B 1.0 0.00016


1935102021 0.052 EF SFR-A 0.7 0.00011


1935102023 0.364 EF SFR-C 1.6 0.00025


1935102025 0.505 EF SFR-D 2.4 0.00037


1935102026 0.209 EF SFR-B 1.0 0.00016


1935102027 0.633 EF SFR-D 2.4 0.00037


1935102028 0.495 EF SFR-C 1.6 0.00025


1935103001 0.441 EF SFR-C 1.6 0.00025


1935103006 0.220 EF SFR-B 1.0 0.00016


1935103007 0.275 EF SFR-C 1.6 0.00025


1935103008 0.165 EF SFR-B 1.0 0.00016
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1935103009 0.262 EF SFR-C 1.6 0.00025


1935103010 0.234 EF SFR-B 1.0 0.00016


1935103015 0.325 EF SFR-C 1.6 0.00025


1935103016 0.331 EF SFR-C 1.6 0.00025


1935103017 0.292 EF SFR-C 1.6 0.00025


1935103018 0.338 EF SFR-C 1.6 0.00025


1935103022 0.289 EF SFR-C 1.6 0.00025


1935103025 0.248 EF SFR-B 1.0 0.00016


1935103026 0.220 EF SFR-B 1.0 0.00016


1935103027 0.220 EF SFR-B 1.0 0.00016


1935103028 0.234 EF SFR-B 1.0 0.00016


1935103029 0.234 EF SFR-B 1.0 0.00016


1935103030 0.242 EF SFR-B 1.0 0.00016


1935103031 0.319 EF SFR-C 1.6 0.00025


1935103032 0.234 EF SFR-B 1.0 0.00016


1935103034 0.330 EF SFR-C 1.6 0.00025


1935103035 0.289 EF SFR-C 1.6 0.00025


1935103036 0.385 EF SFR-C 1.6 0.00025


1935103037 0.290 EF SFR-C 1.6 0.00025


1935103038 0.488 EF SFR-C 1.6 0.00025


1935103039 0.258 EF SFR-C 1.6 0.00025


1935103040 0.173 EF SFR-B 1.0 0.00016


1935103041 0.220 EF SFR-B 1.0 0.00016


1935103042 0.193 EF SFR-B 1.0 0.00016


1935104001 0.317 EF SFR-C 1.6 0.00025


1935104002 0.193 EF SFR-B 1.0 0.00016


1935104003 0.509 EF SFR-D 2.4 0.00037


1935104004 0.289 EF SFR-C 1.6 0.00025


1935104005 0.226 EF SFR-B 1.0 0.00016


1935104009 0.329 EF SFR-C 1.6 0.00025


1935104010 0.205 EF SFR-B 1.0 0.00016


1935104011 0.208 EF SFR-B 1.0 0.00016


1935104012 0.211 EF SFR-B 1.0 0.00016


1935104013 0.260 EF SFR-C 1.6 0.00025


1935104014 0.321 EF SFR-C 1.6 0.00025


1935104017 0.195 EF SFR-B 1.0 0.00016


1935104018 0.201 EF SFR-B 1.0 0.00016


1935104019 0.235 EF SFR-B 1.0 0.00016


1935104023 0.398 EF SFR-C 1.6 0.00025


1935104024 0.329 EF SFR-C 1.6 0.00025


1935104025 0.458 EF SFR-C 1.6 0.00025


1935104026 0.215 EF SFR-B 1.0 0.00016


1935104028 0.440 EF SFR-C 1.6 0.00025


1935104029 0.359 EF SFR-C 1.6 0.00025


1935105001 0.220 EF SFR-B 1.0 0.00016
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1935105002 0.231 EF SFR-B 1.0 0.00016


1935105003 0.231 EF SFR-B 1.0 0.00016


1935105004 0.231 EF SFR-B 1.0 0.00016


1935105005 0.231 EF SFR-B 1.0 0.00016


1935105006 0.231 EF SFR-B 1.0 0.00016


1935105007 0.207 EF SFR-B 1.0 0.00016


1935105008 0.234 EF SFR-B 1.0 0.00016


1935105009 0.523 EF SFR-D 2.4 0.00037


1935105010 0.289 EF SFR-C 1.6 0.00025


1935105011 0.289 EF SFR-C 1.6 0.00025


1935105012 0.214 EF SFR-B 1.0 0.00016


1935105013 0.245 EF SFR-B 1.0 0.00016


1935105014 0.248 EF SFR-B 1.0 0.00016


1935105015 0.413 EF SFR-C 1.6 0.00025


1935105016 0.331 EF SFR-C 1.6 0.00025


1935105017 0.220 EF SFR-B 1.0 0.00016


1935105018 0.220 EF SFR-B 1.0 0.00016


1935105019 0.220 EF SFR-B 1.0 0.00016


1935105020 0.234 EF SFR-B 1.0 0.00016


1935105021 0.262 EF SFR-C 1.6 0.00025


1935105022 0.195 EF SFR-B 1.0 0.00016


1935106006 0.500 EF SFR-C 1.6 0.00025


1935106007 0.268 EF SFR-C 1.6 0.00025


1935106008 0.425 EF SFR-C 1.6 0.00025


1935107001 0.245 EF SFR-B 1.0 0.00016


1935107002 0.193 EF SFR-B 1.0 0.00016


1935107003 0.248 EF SFR-B 1.0 0.00016


1935107004 0.248 EF SFR-B 1.0 0.00016


1935107005 0.220 EF SFR-B 1.0 0.00016


1935107006 0.220 EF SFR-B 1.0 0.00016


1935107007 0.241 EF SFR-B 1.0 0.00016


1935107011 0.242 EF SFR-B 1.0 0.00016


1935107012 0.246 EF SFR-B 1.0 0.00016


1935107013 0.326 EF SFR-C 1.6 0.00025


1935107014 0.209 EF SFR-B 1.0 0.00016


1935107015 0.317 EF SFR-C 1.6 0.00025


1935107016 0.279 EF SFR-C 1.6 0.00025


1935107017 0.331 EF SFR-C 1.6 0.00025


1935107018 0.193 EF SFR-B 1.0 0.00016


1935107019 0.240 EF SFR-B 1.0 0.00016


1935107020 0.245 EF SFR-B 1.0 0.00016


1935107021 0.256 EF SFR-C 1.6 0.00025


1935107022 0.243 EF SFR-B 1.0 0.00016


1935107023 0.251 EF SFR-C 1.6 0.00025


1935107024 0.267 EF SFR-C 1.6 0.00025
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1935107025 0.286 EF SFR-C 1.6 0.00025


1935107026 0.300 EF SFR-C 1.6 0.00025


1935107027 0.289 EF SFR-C 1.6 0.00025


1935107028 0.175 EF SFR-B 1.0 0.00016


1935107029 0.243 EF SFR-B 1.0 0.00016


1935107030 0.348 EF SFR-C 1.6 0.00025


1935107031 0.163 EF SFR-B 1.0 0.00016


1935107032 0.163 EF SFR-B 1.0 0.00016


1935126001 0.236 EF SFR-B 1.0 0.00016


1935126002 0.273 EF SFR-C 1.6 0.00025


1935126003 0.422 EF SFR-C 1.6 0.00025


1935126006 0.210 EF SFR-B 1.0 0.00016


1935126007 0.210 EF SFR-B 1.0 0.00016


1935126008 0.195 EF SFR-B 1.0 0.00016


1935126009 0.201 EF SFR-B 1.0 0.00016


1935126012 0.265 EF SFR-C 1.6 0.00025


1935126013 0.300 EF SFR-C 1.6 0.00025


1935126014 0.183 EF SFR-B 1.0 0.00016


1935126015 0.221 EF SFR-B 1.0 0.00016


1935126016 0.270 EF SFR-C 1.6 0.00025


1935126017 0.327 EF SFR-C 1.6 0.00025


1935126018 0.277 EF SFR-C 1.6 0.00025


1935127005 0.244 EF SFR-B 1.0 0.00016


1935127006 0.277 EF SFR-C 1.6 0.00025


1935127007 0.194 EF SFR-B 1.0 0.00016


1935127008 0.184 EF SFR-B 1.0 0.00016


1935127009 0.353 EF SFR-C 1.6 0.00025


1935127010 0.273 EF SFR-C 1.6 0.00025


1935127011 0.297 EF SFR-C 1.6 0.00025


1935127012 0.201 EF SFR-B 1.0 0.00016


1935127013 0.199 EF SFR-B 1.0 0.00016


1935127014 0.192 EF SFR-B 1.0 0.00016


1935127015 0.176 EF SFR-B 1.0 0.00016


1935127016 0.197 EF SFR-B 1.0 0.00016


1935127018 0.255 EF SFR-C 1.6 0.00025


1935127019 0.193 EF SFR-B 1.0 0.00016


1935127020 0.193 EF SFR-B 1.0 0.00016


1935127021 0.193 EF SFR-B 1.0 0.00016


1935127022 0.193 EF SFR-B 1.0 0.00016


1935127023 0.193 EF SFR-B 1.0 0.00016


1935127024 0.193 EF SFR-B 1.0 0.00016


1935127025 0.193 EF SFR-B 1.0 0.00016


1935127026 0.193 EF SFR-B 1.0 0.00016


1935127027 0.160 EF SFR-B 1.0 0.00016


1935127028 0.219 EF SFR-B 1.0 0.00016
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1935127029 0.224 EF SFR-B 1.0 0.00016


1935127030 0.245 EF SFR-B 1.0 0.00016


1935127031 0.605 EF SFR-D 2.4 0.00037


1935127032 0.239 EF SFR-B 1.0 0.00016


1935127033 0.236 EF SFR-B 1.0 0.00016


1935128001 0.231 EF SFR-B 1.0 0.00016


1935128002 0.187 EF SFR-B 1.0 0.00016


1935128003 0.194 EF SFR-B 1.0 0.00016


1935128004 0.194 EF SFR-B 1.0 0.00016


1935128005 0.194 EF SFR-B 1.0 0.00016


1935128006 0.194 EF SFR-B 1.0 0.00016


1935128008 0.290 EF SFR-C 1.6 0.00025


1935128009 0.290 EF SFR-C 1.6 0.00025


1935128010 0.227 EF SFR-B 1.0 0.00016


1935128011 0.202 EF SFR-B 1.0 0.00016


1935128012 0.226 EF SFR-B 1.0 0.00016


1935128013 0.201 EF SFR-B 1.0 0.00016


1935128014 0.350 EF SFR-C 1.6 0.00025


1935128015 0.207 EF SFR-B 1.0 0.00016


1935128016 0.276 EF SFR-C 1.6 0.00025


1935128017 0.255 EF SFR-C 1.6 0.00025


1935128018 0.235 EF SFR-B 1.0 0.00016


1935128019 0.182 EF SFR-B 1.0 0.00016


1935128020 0.182 EF SFR-B 1.0 0.00016


1935128021 0.182 EF SFR-B 1.0 0.00016


1935128022 0.182 EF SFR-B 1.0 0.00016


1935128023 0.182 EF SFR-B 1.0 0.00016


1935128024 0.187 EF SFR-B 1.0 0.00016


1935128025 0.288 EF SFR-C 1.6 0.00025


1935128026 0.271 EF SFR-C 1.6 0.00025


1935128027 0.269 EF SFR-C 1.6 0.00025


1935128028 0.269 EF SFR-C 1.6 0.00025


1935128029 0.179 EF SFR-B 1.0 0.00016


1935128030 0.248 EF SFR-B 1.0 0.00016


1935128031 0.165 EF SFR-B 1.0 0.00016


1935128032 0.248 EF SFR-B 1.0 0.00016


1935128035 0.303 EF SFR-C 1.6 0.00025


1935128036 0.165 EF SFR-B 1.0 0.00016


1935128037 0.170 EF SFR-B 1.0 0.00016


1935128038 0.193 EF SFR-B 1.0 0.00016


1935128039 0.194 EF SFR-B 1.0 0.00016


1935128040 0.194 EF SFR-B 1.0 0.00016


1935129002 0.195 EF SFR-B 1.0 0.00016


1935129003 0.237 EF SFR-B 1.0 0.00016


1935129004 0.228 EF SFR-B 1.0 0.00016
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1935129005 0.228 EF SFR-B 1.0 0.00016


1935129006 0.228 EF SFR-B 1.0 0.00016


1935129007 0.196 EF SFR-B 1.0 0.00016


1935129008 0.196 EF SFR-B 1.0 0.00016


1935129009 0.196 EF SFR-B 1.0 0.00016


1935129010 0.293 EF SFR-C 1.6 0.00025


1935129011 0.298 EF SFR-C 1.6 0.00025


1935129012 0.197 EF SFR-B 1.0 0.00016


1935129013 0.198 EF SFR-B 1.0 0.00016


1935129014 0.198 EF SFR-B 1.0 0.00016


1935129015 0.198 EF SFR-B 1.0 0.00016


1935129016 0.198 EF SFR-B 1.0 0.00016


1935129017 0.198 EF SFR-B 1.0 0.00016


1935129018 0.199 EF SFR-B 1.0 0.00016


1935129019 0.199 EF SFR-B 1.0 0.00016


1935129020 0.199 EF SFR-B 1.0 0.00016


1935129021 0.199 EF SFR-B 1.0 0.00016


1935129022 0.200 EF SFR-B 1.0 0.00016


1935129023 0.200 EF SFR-B 1.0 0.00016


1935129025 0.238 EF SFR-B 1.0 0.00016


1935129026 0.233 EF SFR-B 1.0 0.00016


1935129027 0.233 EF SFR-B 1.0 0.00016


1935129030 0.308 EF SFR-C 1.6 0.00025


1935129031 0.200 EF SFR-B 1.0 0.00016


1935129032 0.200 EF SFR-B 1.0 0.00016


1935129035 0.267 EF SFR-C 1.6 0.00025


1935129039 0.267 EF SFR-C 1.6 0.00025


1935129040 0.278 EF SFR-C 1.6 0.00025


1935129041 0.325 EF SFR-C 1.6 0.00025


1935129042 0.333 EF SFR-C 1.6 0.00025


1935129043 0.341 EF SFR-C 1.6 0.00025


1935129044 0.241 EF SFR-B 1.0 0.00016


1935129045 0.214 EF SFR-B 1.0 0.00016


1935129046 0.292 EF SFR-C 1.6 0.00025


1935129047 0.259 EF SFR-C 1.6 0.00025


1935129048 0.274 EF SFR-C 1.6 0.00025


1935129049 0.447 EF NR 3.4 0.00053


1935130001 0.278 EF SFR-C 1.6 0.00025


1935130003 0.200 EF SFR-B 1.0 0.00016


1935130006 0.301 EF SFR-C 1.6 0.00025


1935130007 0.199 EF SFR-B 1.0 0.00016


1935130008 0.399 EF SFR-C 1.6 0.00025


1935130009 0.199 EF SFR-B 1.0 0.00016


1935130010 0.200 EF SFR-B 1.0 0.00016


1935130011 0.200 EF SFR-B 1.0 0.00016
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1935130012 0.200 EF SFR-B 1.0 0.00016


1935130013 0.200 EF SFR-B 1.0 0.00016


1935130014 0.200 EF SFR-B 1.0 0.00016


1935130015 0.200 EF SFR-B 1.0 0.00016


1935130016 0.298 EF SFR-C 1.6 0.00025


1935130017 0.301 EF SFR-C 1.6 0.00025


1935130018 0.298 EF SFR-C 1.6 0.00025


1935130019 0.301 EF SFR-C 1.6 0.00025


1935130020 0.298 EF SFR-C 1.6 0.00025


1935130021 0.257 EF SFR-C 1.6 0.00025


1935130022 0.233 EF SFR-B 1.0 0.00016


1935151002 9.105 EF NR 52.7 0.00818


1935151003 35.680 EF NR 172.7 0.02681


1935152004 0.340 EF SFR-C 1.6 0.00025


1935152005 0.333 EF SFR-C 1.6 0.00025


1935152006 0.375 EF SFR-C 1.6 0.00025


1935152007 0.220 EF SFR-B 1.0 0.00016


1935152008 0.220 EF SFR-B 1.0 0.00016


1935152009 0.220 EF SFR-B 1.0 0.00016


1935152010 0.220 EF SFR-B 1.0 0.00016


1935152011 0.220 EF SFR-B 1.0 0.00016


1935152012 0.220 EF SFR-B 1.0 0.00016


1935152013 0.211 EF SFR-B 1.0 0.00016


1935152014 0.220 EF SFR-B 1.0 0.00016


1935152015 0.243 EF SFR-B 1.0 0.00016


1935176001 0.443 EF SFR-C 1.6 0.00025


1935176002 0.430 EF SFR-C 1.6 0.00025


1935176003 0.302 EF SFR-C 1.6 0.00025


1935176004 0.241 EF SFR-B 1.0 0.00016


1935176005 0.331 EF SFR-C 1.6 0.00025


1935176006 0.301 EF SFR-C 1.6 0.00025


1935176007 0.303 EF SFR-C 1.6 0.00025


1935176008 0.210 EF SFR-B 1.0 0.00016


1935176009 0.227 EF SFR-B 1.0 0.00016


1935176010 0.220 EF SFR-B 1.0 0.00016


1935176011 0.220 EF SFR-B 1.0 0.00016


1935176012 0.220 EF SFR-B 1.0 0.00016


1935176013 0.331 EF SFR-C 1.6 0.00025


1935177001 0.323 EF SFR-C 1.6 0.00025


1935177002 0.275 EF SFR-C 1.6 0.00025


1935177003 0.288 EF SFR-C 1.6 0.00025


1935177004 0.254 EF SFR-C 1.6 0.00025


1935177008 0.311 EF SFR-C 1.6 0.00025


1935177009 0.327 EF SFR-C 1.6 0.00025


1935177010 0.308 EF SFR-C 1.6 0.00025
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1935177011 0.274 EF SFR-C 1.6 0.00025


1935177012 0.220 EF SFR-B 1.0 0.00016


1935177013 0.226 EF SFR-B 1.0 0.00016


1935177014 0.215 EF SFR-B 1.0 0.00016


1935177015 0.220 EF SFR-B 1.0 0.00016


1935177016 0.220 EF SFR-B 1.0 0.00016


1935177017 0.331 EF SFR-C 1.6 0.00025


1935177018 0.227 EF SFR-B 1.0 0.00016


1935177019 0.265 EF SFR-C 1.6 0.00025


1935177020 0.369 EF SFR-C 1.6 0.00025


1935177021 0.260 EF SFR-C 1.6 0.00025


1935177022 0.215 EF SFR-B 1.0 0.00016


1935177023 0.207 EF SFR-B 1.0 0.00016


1935177024 0.220 EF SFR-B 1.0 0.00016


1935177025 0.220 EF SFR-B 1.0 0.00016


1935177026 0.220 EF SFR-B 1.0 0.00016


1935177027 0.220 EF SFR-B 1.0 0.00016


1935177028 0.220 EF SFR-B 1.0 0.00016


1935177029 0.331 EF SFR-C 1.6 0.00025


1935177030 0.314 EF SFR-C 1.6 0.00025


1935177031 0.360 EF SFR-C 1.6 0.00025


1935178001 0.175 EF SFR-B 1.0 0.00016


1935178002 0.212 EF SFR-B 1.0 0.00016


1935178003 0.202 EF SFR-B 1.0 0.00016


1935178004 0.223 EF SFR-B 1.0 0.00016


1935178005 0.216 EF SFR-B 1.0 0.00016


1935178006 0.187 EF SFR-B 1.0 0.00016


1935178007 0.331 EF SFR-C 1.6 0.00025


1935178010 0.220 EF SFR-B 1.0 0.00016


1935178011 0.220 EF SFR-B 1.0 0.00016


1935178012 0.220 EF SFR-B 1.0 0.00016


1935178013 0.220 EF SFR-B 1.0 0.00016


1935178014 0.220 EF SFR-B 1.0 0.00016


1935178015 0.220 EF SFR-B 1.0 0.00016


1935178016 0.220 EF SFR-B 1.0 0.00016


1935178017 0.331 EF SFR-C 1.6 0.00025


1935178018 0.205 EF SFR-B 1.0 0.00016


1935178019 0.207 EF SFR-B 1.0 0.00016


1935178020 0.207 EF SFR-B 1.0 0.00016


1935178021 0.198 EF SFR-B 1.0 0.00016


1935178022 0.220 EF SFR-B 1.0 0.00016


1935178023 0.207 EF SFR-B 1.0 0.00016


1935178024 0.234 EF SFR-B 1.0 0.00016


1935178025 0.220 EF SFR-B 1.0 0.00016


1935178026 0.267 EF SFR-C 1.6 0.00025
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1935178027 0.284 EF SFR-C 1.6 0.00025


1935178028 0.275 EF SFR-C 1.6 0.00025


1935178029 0.220 EF SFR-B 1.0 0.00016


1935178030 0.220 EF SFR-B 1.0 0.00016


1935178031 0.220 EF SFR-B 1.0 0.00016


1935178032 0.220 EF SFR-B 1.0 0.00016


1935178033 0.331 EF SFR-C 1.6 0.00025


1935178034 0.331 EF SFR-C 1.6 0.00025


1935179001 0.399 EF SFR-C 1.6 0.00025


1935179004 0.201 EF SFR-B 1.0 0.00016


1935179005 0.286 EF SFR-C 1.6 0.00025


1935179006 0.217 EF SFR-B 1.0 0.00016


1935179007 0.202 EF SFR-B 1.0 0.00016


1935179008 0.202 EF SFR-B 1.0 0.00016


1935179009 0.203 EF SFR-B 1.0 0.00016


1935179010 0.203 EF SFR-B 1.0 0.00016


1935179011 0.203 EF SFR-B 1.0 0.00016


1935179012 0.307 EF SFR-C 1.6 0.00025


1935179013 0.304 EF SFR-C 1.6 0.00025


1935179014 0.209 EF SFR-B 1.0 0.00016


1935179017 0.239 EF SFR-B 1.0 0.00016


1935179020 0.199 EF SFR-B 1.0 0.00016


1935179021 0.216 EF SFR-B 1.0 0.00016


1935179022 0.283 EF SFR-C 1.6 0.00025


1935179023 0.300 EF SFR-C 1.6 0.00025


1935179028 0.216 EF SFR-B 1.0 0.00016


1935179029 0.216 EF SFR-B 1.0 0.00016


1935179030 0.283 EF SFR-C 1.6 0.00025


1935179031 0.283 EF SFR-C 1.6 0.00025


1935179032 0.300 EF SFR-C 1.6 0.00025


1935179033 0.300 EF SFR-C 1.6 0.00025


1935179034 0.226 EF SFR-B 1.0 0.00016


1935179035 0.226 EF SFR-B 1.0 0.00016


1935179036 0.246 EF SFR-B 1.0 0.00016


1935179037 0.401 EF SFR-C 1.6 0.00025


1935179038 0.346 EF SFR-C 1.6 0.00025


1935179039 0.304 EF SFR-C 1.6 0.00025


1935179040 0.303 EF SFR-C 1.6 0.00025


1935179041 0.269 EF SFR-C 1.6 0.00025


1935179042 0.300 EF SFR-C 1.6 0.00025


1935179043 0.399 EF SFR-C 1.6 0.00025


1935179044 0.305 EF SFR-C 1.6 0.00025


1935180001 0.198 EF SFR-B 1.0 0.00016


1935180002 0.196 EF SFR-B 1.0 0.00016


1935180003 0.198 EF SFR-B 1.0 0.00016
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1935180004 0.200 EF SFR-B 1.0 0.00016


1935180005 0.300 EF SFR-C 1.6 0.00025


1935180006 0.523 EF SFR-D 2.4 0.00037


1935180007 0.300 EF SFR-C 1.6 0.00025


1935180008 0.300 EF SFR-C 1.6 0.00025


1935180010 0.250 EF SFR-B 1.0 0.00016


1935180011 0.250 EF SFR-B 1.0 0.00016


1935180012 0.290 EF SFR-C 1.6 0.00025


1935180013 0.310 EF SFR-C 1.6 0.00025


1935180014 0.300 EF SFR-C 1.6 0.00025


1935180015 0.301 EF SFR-C 1.6 0.00025


1935180016 0.275 EF SFR-C 1.6 0.00025


1935180017 0.259 EF SFR-C 1.6 0.00025


1935180018 0.419 EF SFR-C 1.6 0.00025


1935201008 0.132 EF SFR-B 1.0 0.00016


1935201009 0.132 EF SFR-B 1.0 0.00016


1935201010 0.132 EF SFR-B 1.0 0.00016


1935201011 0.132 EF SFR-B 1.0 0.00016


1935201012 0.176 EF SFR-B 1.0 0.00016


1935201013 0.179 EF SFR-B 1.0 0.00016


1935201014 0.179 EF SFR-B 1.0 0.00016


1935201015 0.235 EF SFR-B 1.0 0.00016


1935201016 0.151 EF SFR-B 1.0 0.00016


1935201017 0.234 EF SFR-B 1.0 0.00016


1935201018 0.326 EF SFR-C 1.6 0.00025


1935201019 0.935 EF SFR-E 3.2 0.00050


1935201020 0.935 EF SFR-E 3.2 0.00050


1935201021 0.316 EF SFR-C 1.6 0.00025


1935201022 0.202 EF SFR-B 1.0 0.00016


1935201023 0.178 EF SFR-B 1.0 0.00016


1935201024 0.172 EF SFR-B 1.0 0.00016


1935201025 0.172 EF SFR-B 1.0 0.00016


1935201026 0.160 EF SFR-B 1.0 0.00016


1935201027 0.248 EF SFR-B 1.0 0.00016


1935201028 0.262 EF SFR-C 1.6 0.00025


1935201029 0.142 EF SFR-B 1.0 0.00016


1935201030 0.174 EF SFR-B 1.0 0.00016


1935201031 0.174 EF SFR-B 1.0 0.00016


1935201032 0.174 EF SFR-B 1.0 0.00016


1935201033 0.185 EF SFR-B 1.0 0.00016


1935201034 0.212 EF SFR-B 1.0 0.00016


1935201035 0.212 EF SFR-B 1.0 0.00016


1935201036 0.212 EF SFR-B 1.0 0.00016


1935201037 0.212 EF SFR-B 1.0 0.00016


1935201038 0.212 EF SFR-B 1.0 0.00016
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1935201039 0.300 EF SFR-C 1.6 0.00025


1935201040 0.038 EF SFR-A 0.7 0.00011


1935201041 0.139 EF SFR-B 1.0 0.00016


1935201042 0.141 EF SFR-B 1.0 0.00016


1935201043 0.192 EF SFR-B 1.0 0.00016


1935201044 0.656 EF SFR-D 2.4 0.00037


1935201045 0.939 EF SFR-E 3.2 0.00050


1935201046 0.936 EF SFR-E 3.2 0.00050


1935201047 0.752 EF SFR-E 3.2 0.00050


1935201048 0.713 EF SFR-D 2.4 0.00037


1935201049 1.170 EF SFR-F 4.6 0.00071


1935201051 1.170 EF SFR-F 4.6 0.00071


1935201052 1.156 EF SFR-F 4.6 0.00071


1935201053 0.276 EF SFR-C 1.6 0.00025


1935201054 0.191 EF SFR-B 1.0 0.00016


1935201055 0.172 EF SFR-B 1.0 0.00016


1935201056 0.180 EF SFR-B 1.0 0.00016


1935201057 0.175 EF SFR-B 1.0 0.00016


1935201058 0.234 EF SFR-B 1.0 0.00016


1935201059 0.174 EF SFR-B 1.0 0.00016


1935201060 0.151 EF SFR-B 1.0 0.00016


1935201061 0.160 EF SFR-B 1.0 0.00016


1935201062 0.163 EF SFR-B 1.0 0.00016


1935201063 0.286 EF SFR-C 1.6 0.00025


1935201064 0.185 EF SFR-B 1.0 0.00016


1935201065 0.188 EF SFR-B 1.0 0.00016


1935201066 0.193 EF SFR-B 1.0 0.00016


1935201067 0.204 EF SFR-B 1.0 0.00016


1935201068 0.179 EF SFR-B 1.0 0.00016


1935201069 0.179 EF SFR-B 1.0 0.00016


1935201070 0.187 EF SFR-B 1.0 0.00016


1935201071 0.187 EF SFR-B 1.0 0.00016


1935201072 0.261 EF SFR-C 1.6 0.00025


1935201073 6.639 EF NR 46.9 0.00728


1935201074 0.251 EF SFR-C 1.6 0.00025


1935201075 1.050 EF SFR-F 4.6 0.00071


1935202005 0.935 EF SFR-E 3.2 0.00050


1935202006 0.935 EF SFR-E 3.2 0.00050


1935202007 0.931 EF SFR-E 3.2 0.00050


1935202008 0.930 EF SFR-E 3.2 0.00050


1935202009 0.934 EF SFR-E 3.2 0.00050


1935202010 0.934 EF SFR-E 3.2 0.00050


1935202011 0.934 EF SFR-E 3.2 0.00050


1935202012 0.934 EF SFR-E 3.2 0.00050


1935202013 1.317 EF SFR-F 4.6 0.00071
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1935202014 1.015 EF SFR-F 4.6 0.00071


1935202015 0.232 EF SFR-B 1.0 0.00016


1935202016 1.073 EF SFR-F 4.6 0.00071


1935202017 1.027 EF SFR-F 4.6 0.00071


1935202018 1.073 EF SFR-F 4.6 0.00071


1935202019 1.258 EF SFR-F 4.6 0.00071


1935202020 0.466 EF SFR-C 1.6 0.00025


1935202024 1.014 EF SFR-F 4.6 0.00071


1935202025 1.026 EF SFR-F 4.6 0.00071


1935202026 0.418 EF SFR-C 1.6 0.00025


1935202027 0.313 EF SFR-C 1.6 0.00025


1935202028 0.163 EF SFR-B 1.0 0.00016


1935202029 0.160 EF SFR-B 1.0 0.00016


1935202033 0.672 EF SFR-D 2.4 0.00037


1935202034 0.686 EF SFR-D 2.4 0.00037


1935202035 1.076 EF SFR-F 4.6 0.00071


1935202036 1.122 EF SFR-F 4.6 0.00071


1935202039 1.053 EF SFR-F 4.6 0.00071


1935202040 1.082 EF SFR-F 4.6 0.00071


1935202041 2.197 EF SFR-F 4.6 0.00071


1935202042 0.936 EF SFR-E 3.2 0.00050


1935202043 0.833 EF SFR-E 3.2 0.00050


1935202044 0.729 EF SFR-D 2.4 0.00037


1935202045 0.648 EF SFR-D 2.4 0.00037


1935202046 0.552 EF SFR-D 2.4 0.00037


1935202047 0.552 EF SFR-D 2.4 0.00037


1935202048 0.469 EF SFR-C 1.6 0.00025


1935202049 0.448 EF SFR-C 1.6 0.00025


1935202050 0.447 EF SFR-C 1.6 0.00025


1935202051 0.426 EF SFR-C 1.6 0.00025


1935202052 0.461 EF SFR-C 1.6 0.00025


1935202053 0.502 EF SFR-D 2.4 0.00037


1935202054 0.560 EF SFR-D 2.4 0.00037


1935202055 1.078 EF SFR-F 4.6 0.00071


1935202058 0.464 EF SFR-C 1.6 0.00025


1935202060 0.711 EF SFR-D 2.4 0.00037


1935202063 0.461 EF SFR-C 1.6 0.00025


1935202065 0.402 EF SFR-C 1.6 0.00025


1935202066 0.405 EF SFR-C 1.6 0.00025


1935202068 2.193 EF SFR-F 4.6 0.00071


1935202069 9.420 EF NR 57.8 0.00897


1935202070 0.156 EF SFR-B 1.0 0.00016


1935202071 0.146 EF SFR-B 1.0 0.00016


1935226001 0.606 EF SFR-D 2.4 0.00037


1935226002 0.575 EF SFR-D 2.4 0.00037
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1935226003 0.534 EF SFR-D 2.4 0.00037


1935226004 0.482 EF SFR-C 1.6 0.00025


1935226005 0.825 EF SFR-E 3.2 0.00050


1935226006 0.389 EF SFR-C 1.6 0.00025


1935226008 0.670 EF SFR-D 2.4 0.00037


1935226009 0.411 EF SFR-C 1.6 0.00025


1935226010 0.340 EF SFR-C 1.6 0.00025


1935226011 0.698 EF SFR-D 2.4 0.00037


1935226012 0.723 EF SFR-D 2.4 0.00037


1935226013 0.703 EF SFR-D 2.4 0.00037


1935226014 0.504 EF SFR-D 2.4 0.00037


1935226016 0.485 EF SFR-C 1.6 0.00025


1935226017 0.554 EF SFR-D 2.4 0.00037


1935227004 0.363 EF SFR-C 1.6 0.00025


1935227005 0.646 EF SFR-D 2.4 0.00037


1935227006 0.672 EF SFR-D 2.4 0.00037


1935227008 0.819 EF SFR-E 3.2 0.00050


1935227009 0.985 EF SFR-E 3.2 0.00050


1935227010 0.929 EF SFR-E 3.2 0.00050


1935227011 0.957 EF SFR-E 3.2 0.00050


1935227012 0.889 EF SFR-E 3.2 0.00050


1935227013 0.771 EF SFR-E 3.2 0.00050


1935227015 0.347 EF SFR-C 1.6 0.00025


1935227016 0.311 EF SFR-C 1.6 0.00025


1935227017 0.288 EF SFR-C 1.6 0.00025


1935227018 0.285 EF SFR-C 1.6 0.00025


1935227022 0.254 EF SFR-C 1.6 0.00025


1935227023 0.251 EF SFR-C 1.6 0.00025


1935227024 0.249 EF SFR-B 1.0 0.00016


1935227025 0.249 EF SFR-B 1.0 0.00016


1935227027 0.400 EF SFR-C 1.6 0.00025


1935227028 0.259 EF SFR-C 1.6 0.00025


1935227029 0.266 EF SFR-C 1.6 0.00025


1935227030 0.275 EF SFR-C 1.6 0.00025


1935227032 0.306 EF SFR-C 1.6 0.00025


1935227033 0.352 EF SFR-C 1.6 0.00025


1935227034 0.366 EF SFR-C 1.6 0.00025


1935227035 0.645 EF SFR-D 2.4 0.00037


1935227036 0.825 EF SFR-E 3.2 0.00050


1935227037 0.286 EF SFR-C 1.6 0.00025


1935227038 0.314 EF SFR-C 1.6 0.00025


1935227039 0.393 EF SFR-C 1.6 0.00025


1935227040 0.461 EF SFR-C 1.6 0.00025


1935227041 0.285 EF SFR-C 1.6 0.00025


1935227042 0.297 EF SFR-C 1.6 0.00025
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1935229001 0.309 EF SFR-C 1.6 0.00025


1935229002 0.277 EF SFR-C 1.6 0.00025


1935229003 0.279 EF SFR-C 1.6 0.00025


1935229004 0.233 EF SFR-B 1.0 0.00016


1935229005 0.257 EF SFR-C 1.6 0.00025


1935229006 0.254 EF SFR-C 1.6 0.00025


1935229007 0.249 EF SFR-B 1.0 0.00016


1935229008 0.250 EF SFR-B 1.0 0.00016


1935229009 0.260 EF SFR-C 1.6 0.00025


1935229010 0.268 EF SFR-C 1.6 0.00025


1935229011 0.267 EF SFR-C 1.6 0.00025


1935229012 0.272 EF SFR-C 1.6 0.00025


1935229013 0.276 EF SFR-C 1.6 0.00025


1935229014 0.270 EF SFR-C 1.6 0.00025


1935229015 0.366 EF SFR-C 1.6 0.00025


1935229016 0.266 EF SFR-C 1.6 0.00025


1935229017 0.321 EF SFR-C 1.6 0.00025


1935229018 0.289 EF SFR-C 1.6 0.00025


1935229019 0.248 EF SFR-B 1.0 0.00016


1935229020 0.241 EF SFR-B 1.0 0.00016


1935229021 0.241 EF SFR-B 1.0 0.00016


1935229022 0.234 EF SFR-B 1.0 0.00016


1935229023 0.234 EF SFR-B 1.0 0.00016


1935229024 0.361 EF SFR-C 1.6 0.00025


1935229025 0.373 EF SFR-C 1.6 0.00025


1935229026 0.261 EF SFR-C 1.6 0.00025


1935229027 0.261 EF SFR-C 1.6 0.00025


1935229029 0.332 EF SFR-C 1.6 0.00025


1935229030 0.380 EF SFR-C 1.6 0.00025


1935229032 0.231 EF SFR-B 1.0 0.00016


1935229033 0.516 EF SFR-D 2.4 0.00037


1935230001 0.282 EF SFR-C 1.6 0.00025


1935230002 0.271 EF SFR-C 1.6 0.00025


1935230003 0.257 EF SFR-C 1.6 0.00025


1935230004 0.278 EF SFR-C 1.6 0.00025


1935230005 0.265 EF SFR-C 1.6 0.00025


1935230006 0.255 EF SFR-C 1.6 0.00025


1935230007 0.246 EF SFR-B 1.0 0.00016


1935230008 0.243 EF SFR-B 1.0 0.00016


1935230009 0.234 EF SFR-B 1.0 0.00016


1935230010 0.241 EF SFR-B 1.0 0.00016


1935230015 0.252 EF SFR-C 1.6 0.00025


1935230016 0.322 EF SFR-C 1.6 0.00025


1935230017 0.302 EF SFR-C 1.6 0.00025


1935230018 0.249 EF SFR-B 1.0 0.00016
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1935230019 0.248 EF SFR-B 1.0 0.00016


1935230020 0.243 EF SFR-B 1.0 0.00016


1935230021 0.247 EF SFR-B 1.0 0.00016


1935230022 0.367 EF SFR-C 1.6 0.00025


1935230023 0.388 EF SFR-C 1.6 0.00025


1935230024 0.259 EF SFR-C 1.6 0.00025


1935230025 0.213 EF SFR-B 1.0 0.00016


1935230026 0.311 EF SFR-C 1.6 0.00025


1935230028 0.242 EF SFR-B 1.0 0.00016


1935230029 0.238 EF SFR-B 1.0 0.00016


1935230030 0.722 EF SFR-D 2.4 0.00037


1935231001 1.498 EF MFR 9.7 0.00151


1935276001 0.579 EF SFR-D 2.4 0.00037


1935276002 0.333 EF SFR-C 1.6 0.00025


1935276003 0.687 EF SFR-D 2.4 0.00037


1935276006 0.610 EF SFR-D 2.4 0.00037


1935276007 0.685 EF SFR-D 2.4 0.00037


1935276008 0.650 EF SFR-D 2.4 0.00037


1935276009 0.817 EF SFR-E 3.2 0.00050


1935276010 1.504 EF SFR-F 4.6 0.00071


1935276011 0.947 EF SFR-E 3.2 0.00050


1935276012 0.338 EF SFR-C 1.6 0.00025


1935276013 0.520 EF SFR-D 2.4 0.00037


1935276014 0.869 EF SFR-E 3.2 0.00050


1935276015 0.537 EF SFR-D 2.4 0.00037


1935276016 0.491 EF SFR-C 1.6 0.00025


1935276017 0.452 EF SFR-C 1.6 0.00025


1935276018 0.475 EF SFR-C 1.6 0.00025


1935276021 1.313 EF SFR-F 4.6 0.00071


1935276022 1.108 EF SFR-F 4.6 0.00071


1935276023 0.694 EF SFR-D 2.4 0.00037


1935276024 1.192 EF SFR-F 4.6 0.00071


1935277001 0.599 EF SFR-D 2.4 0.00037


1935277002 0.485 EF SFR-C 1.6 0.00025


1935277003 0.506 EF SFR-D 2.4 0.00037


1935277004 0.482 EF SFR-C 1.6 0.00025


1935277005 0.408 EF SFR-C 1.6 0.00025


1935277006 0.400 EF SFR-C 1.6 0.00025


1935277010 0.391 EF SFR-C 1.6 0.00025


1935277011 0.311 EF SFR-C 1.6 0.00025


1935277012 0.285 EF SFR-C 1.6 0.00025


1935277013 0.254 EF SFR-C 1.6 0.00025


1935277014 0.252 EF SFR-C 1.6 0.00025


1935277015 0.272 EF SFR-C 1.6 0.00025


1935277016 0.361 EF SFR-C 1.6 0.00025
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1935277020 3.006 EF SFR-F 4.6 0.00071


1935277023 1.313 EF SFR-F 4.6 0.00071


1935277026 0.364 EF SFR-C 1.6 0.00025


1935277027 0.415 EF SFR-C 1.6 0.00025


1935277028 0.384 EF SFR-C 1.6 0.00025


1935277029 0.338 EF SFR-C 1.6 0.00025


1935277030 0.251 EF SFR-C 1.6 0.00025


1935277031 0.363 EF SFR-C 1.6 0.00025


1935277035 0.429 EF SFR-C 1.6 0.00025


1935277036 0.261 EF SFR-C 1.6 0.00025


1935277037 0.308 EF SFR-C 1.6 0.00025


1935277038 0.363 EF SFR-C 1.6 0.00025


1935277039 0.363 EF SFR-C 1.6 0.00025


1935277040 0.363 EF SFR-C 1.6 0.00025


1935277041 0.362 EF SFR-C 1.6 0.00025


1935277042 0.506 EF SFR-D 2.4 0.00037


1935277043 0.494 EF SFR-C 1.6 0.00025


1935277044 0.425 EF SFR-C 1.6 0.00025


1935277045 1.756 EF SFR-F 4.6 0.00071


1935277050 0.405 EF SFR-C 1.6 0.00025


1935277051 1.248 EF SFR-F 4.6 0.00071


1935301002 0.434 EF SFR-C 1.6 0.00025


1935301006 0.481 EF SFR-C 1.6 0.00025


1935301007 0.559 EF SFR-D 2.4 0.00037


1935301008 0.510 EF SFR-D 2.4 0.00037


1935301009 0.484 EF SFR-C 1.6 0.00025


1935301010 0.408 EF SFR-C 1.6 0.00025


1935301011 0.511 EF SFR-D 2.4 0.00037


1935301014 0.321 EF SFR-C 1.6 0.00025


1935301015 0.321 EF SFR-C 1.6 0.00025


1935301016 0.321 EF SFR-C 1.6 0.00025


1935301017 0.321 EF SFR-C 1.6 0.00025


1935301018 0.321 EF SFR-C 1.6 0.00025


1935302001 0.342 EF SFR-C 1.6 0.00025


1935302002 0.277 EF SFR-C 1.6 0.00025


1935302003 0.254 EF SFR-C 1.6 0.00025


1935302004 0.264 EF SFR-C 1.6 0.00025


1935302005 0.326 EF SFR-C 1.6 0.00025


1935303001 0.230 EF SFR-B 1.0 0.00016


1935303002 0.220 EF SFR-B 1.0 0.00016


1935303003 0.220 EF SFR-B 1.0 0.00016


1935303004 0.220 EF SFR-B 1.0 0.00016


1935303005 0.220 EF SFR-B 1.0 0.00016


1935303006 0.396 EF SFR-C 1.6 0.00025


1935303007 0.456 EF SFR-C 1.6 0.00025
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1935303008 0.371 EF SFR-C 1.6 0.00025


1935303009 0.350 EF SFR-C 1.6 0.00025


1935303010 0.393 EF SFR-C 1.6 0.00025


1935303011 0.430 EF SFR-C 1.6 0.00025


1935303012 0.390 EF SFR-C 1.6 0.00025


1935303013 0.310 EF SFR-C 1.6 0.00025


1935303014 0.310 EF SFR-C 1.6 0.00025


1935303015 0.310 EF SFR-C 1.6 0.00025


1935303016 0.310 EF SFR-C 1.6 0.00025


1935303017 0.310 EF SFR-C 1.6 0.00025


1935304001 0.231 EF SFR-B 1.0 0.00016


1935304002 0.220 EF SFR-B 1.0 0.00016


1935304003 0.220 EF SFR-B 1.0 0.00016


1935304004 0.220 EF SFR-B 1.0 0.00016


1935304005 0.220 EF SFR-B 1.0 0.00016


1935304006 0.220 EF SFR-B 1.0 0.00016


1935304007 0.220 EF SFR-B 1.0 0.00016


1935304008 0.306 EF SFR-C 1.6 0.00025


1935304009 0.310 EF SFR-C 1.6 0.00025


1935304010 0.302 EF SFR-C 1.6 0.00025


1935304011 0.379 EF SFR-C 1.6 0.00025


1935304012 0.365 EF SFR-C 1.6 0.00025


1935304013 0.286 EF SFR-C 1.6 0.00025


1935305001 0.378 EF SFR-C 1.6 0.00025


1935305002 0.268 EF SFR-C 1.6 0.00025


1935305003 0.323 EF SFR-C 1.6 0.00025


1935305004 0.306 EF SFR-C 1.6 0.00025


1935305005 0.323 EF SFR-C 1.6 0.00025


1935305006 0.378 EF SFR-C 1.6 0.00025


1935305007 0.509 EF SFR-D 2.4 0.00037


1935305008 0.465 EF SFR-C 1.6 0.00025


1935305009 0.465 EF SFR-C 1.6 0.00025


1935306001 0.465 EF SFR-C 1.6 0.00025


1935306002 0.465 EF SFR-C 1.6 0.00025


1935306003 0.310 EF SFR-C 1.6 0.00025


1935306004 0.310 EF SFR-C 1.6 0.00025


1935306005 0.310 EF SFR-C 1.6 0.00025


1935306006 0.310 EF SFR-C 1.6 0.00025


1935306007 0.310 EF SFR-C 1.6 0.00025


1935306008 0.310 EF SFR-C 1.6 0.00025


1935306009 0.368 EF SFR-C 1.6 0.00025


1935306011 0.252 EF SFR-C 1.6 0.00025


1935306012 0.310 EF SFR-C 1.6 0.00025


1935307001 0.310 EF SFR-C 1.6 0.00025


1935307002 0.310 EF SFR-C 1.6 0.00025
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1935307003 0.310 EF SFR-C 1.6 0.00025


1935307004 0.310 EF SFR-C 1.6 0.00025


1935307005 0.310 EF SFR-C 1.6 0.00025


1935307006 0.353 EF SFR-C 1.6 0.00025


1935307007 0.310 EF SFR-C 1.6 0.00025


1935307008 0.310 EF SFR-C 1.6 0.00025


1935307009 0.310 EF SFR-C 1.6 0.00025


1935307010 0.310 EF SFR-C 1.6 0.00025


1935307011 0.310 EF SFR-C 1.6 0.00025


1935307012 0.353 EF SFR-C 1.6 0.00025


1935326001 0.343 EF SFR-C 1.6 0.00025


1935326004 0.301 EF SFR-C 1.6 0.00025


1935326005 0.201 EF SFR-B 1.0 0.00016


1935326006 0.201 EF SFR-B 1.0 0.00016


1935326009 0.263 EF SFR-C 1.6 0.00025


1935326010 2.239 EF NR 6.3 0.00098


1935326012 0.194 EF SFR-B 1.0 0.00016


1935326013 0.194 EF SFR-B 1.0 0.00016


1935326014 0.257 EF SFR-C 1.6 0.00025


1935326015 0.257 EF SFR-C 1.6 0.00025


1935326016 0.257 EF SFR-C 1.6 0.00025


1935326017 0.301 EF SFR-C 1.6 0.00025


1935326018 0.299 EF SFR-C 1.6 0.00025


1935326019 0.217 EF SFR-B 1.0 0.00016


1935326020 0.208 EF SFR-B 1.0 0.00016


1935326021 0.225 EF SFR-B 1.0 0.00016


1935326022 0.225 EF SFR-B 1.0 0.00016


1935326025 0.224 EF SFR-B 1.0 0.00016


1935326026 0.210 EF SFR-B 1.0 0.00016


1935326027 0.210 EF SFR-B 1.0 0.00016


1935326028 0.210 EF SFR-B 1.0 0.00016


1935326029 0.206 EF SFR-B 1.0 0.00016


1935326030 0.210 EF SFR-B 1.0 0.00016


1935326031 0.213 EF SFR-B 1.0 0.00016


1935326032 0.285 EF SFR-C 1.6 0.00025


1935326033 0.352 EF SFR-C 1.6 0.00025


1935326034 0.209 EF SFR-B 1.0 0.00016


1935326035 0.207 EF SFR-B 1.0 0.00016


1935326037 0.207 EF SFR-B 1.0 0.00016


1935326038 0.194 EF SFR-B 1.0 0.00016


1935326040 0.257 EF SFR-C 1.6 0.00025


1935326041 0.257 EF SFR-C 1.6 0.00025


1935326042 0.257 EF SFR-C 1.6 0.00025


1935326043 0.301 EF SFR-C 1.6 0.00025


1935326044 0.314 EF SFR-C 1.6 0.00025
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1935326045 0.382 EF SFR-C 1.6 0.00025


1935326046 0.315 EF SFR-C 1.6 0.00025


1935326047 0.391 EF SFR-C 1.6 0.00025


1935326048 0.328 EF SFR-C 1.6 0.00025


1935326049 0.219 EF SFR-B 1.0 0.00016


1935326050 0.219 EF SFR-B 1.0 0.00016


1935327002 0.207 EF SFR-B 1.0 0.00016


1935327004 0.346 EF SFR-C 1.6 0.00025


1935327005 0.211 EF SFR-B 1.0 0.00016


1935327006 0.207 EF SFR-B 1.0 0.00016


1935327007 0.211 EF SFR-B 1.0 0.00016


1935327009 0.363 EF SFR-C 1.6 0.00025


1935327012 0.273 EF SFR-C 1.6 0.00025


1935327013 0.266 EF SFR-C 1.6 0.00025


1935327014 0.271 EF SFR-C 1.6 0.00025


1935327016 0.207 EF SFR-B 1.0 0.00016


1935327018 0.317 EF SFR-C 1.6 0.00025


1935327019 0.209 EF SFR-B 1.0 0.00016


1935327021 0.305 EF SFR-C 1.6 0.00025


1935327027 0.207 EF SFR-B 1.0 0.00016


1935327028 0.228 EF SFR-B 1.0 0.00016


1935327029 0.339 EF SFR-C 1.6 0.00025


1935327032 0.257 EF SFR-C 1.6 0.00025


1935327033 0.257 EF SFR-C 1.6 0.00025


1935327034 0.301 EF SFR-C 1.6 0.00025


1935327035 0.204 EF SFR-B 1.0 0.00016


1935327036 0.225 EF SFR-B 1.0 0.00016


1935327037 0.310 EF SFR-C 1.6 0.00025


1935327040 0.258 EF SFR-C 1.6 0.00025


1935327041 0.258 EF SFR-C 1.6 0.00025


1935327042 0.302 EF SFR-C 1.6 0.00025


1935327043 0.250 EF SFR-B 1.0 0.00016


1935327044 0.241 EF SFR-B 1.0 0.00016


1935327045 0.238 EF SFR-B 1.0 0.00016


1935327046 0.228 EF SFR-B 1.0 0.00016


1935327047 0.467 EF SFR-C 1.6 0.00025


1935327048 0.314 EF SFR-C 1.6 0.00025


1935327049 0.207 EF SFR-B 1.0 0.00016


1935327050 0.014 EF SFR-A 0.7 0.00011


1935327051 0.282 EF SFR-C 1.6 0.00025


1935327052 0.505 EF SFR-D 2.4 0.00037


1935327053 0.261 EF SFR-C 1.6 0.00025


1935327054 0.322 EF SFR-C 1.6 0.00025


1935327055 0.321 EF SFR-C 1.6 0.00025


1935327056 0.206 EF SFR-B 1.0 0.00016
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1935327057 0.209 EF SFR-B 1.0 0.00016


1935327058 0.315 EF SFR-C 1.6 0.00025


1935327059 0.371 EF SFR-C 1.6 0.00025


1935327060 0.313 EF SFR-C 1.6 0.00025


1935327061 0.381 EF SFR-C 1.6 0.00025


1935327062 0.207 EF SFR-B 1.0 0.00016


1935327063 0.205 EF SFR-B 1.0 0.00016


1935327064 0.225 EF SFR-B 1.0 0.00016


1935327065 0.224 EF SFR-B 1.0 0.00016


1935401001 0.241 EF SFR-B 1.0 0.00016


1935401002 0.241 EF SFR-B 1.0 0.00016


1935401003 0.241 EF SFR-B 1.0 0.00016


1935401004 0.235 EF SFR-B 1.0 0.00016


1935401005 0.228 EF SFR-B 1.0 0.00016


1935401006 0.228 EF SFR-B 1.0 0.00016


1935401007 0.225 EF SFR-B 1.0 0.00016


1935401010 0.321 EF SFR-C 1.6 0.00025


1935401011 0.288 EF SFR-C 1.6 0.00025


1935401012 0.288 EF SFR-C 1.6 0.00025


1935401013 0.369 EF SFR-C 1.6 0.00025


1935401014 0.241 EF SFR-B 1.0 0.00016


1935401015 0.241 EF SFR-B 1.0 0.00016


1935401016 0.241 EF SFR-B 1.0 0.00016


1935401017 0.241 EF SFR-B 1.0 0.00016


1935401018 0.225 EF SFR-B 1.0 0.00016


1935401019 0.225 EF SFR-B 1.0 0.00016


1935401020 0.225 EF SFR-B 1.0 0.00016


1935401021 0.220 EF SFR-B 1.0 0.00016


1935401022 0.220 EF SFR-B 1.0 0.00016


1935401023 0.220 EF SFR-B 1.0 0.00016


1935401024 0.220 EF SFR-B 1.0 0.00016


1935401025 0.221 EF SFR-B 1.0 0.00016


1935401026 0.222 EF SFR-B 1.0 0.00016


1935401027 0.233 EF SFR-B 1.0 0.00016


1935401028 0.285 EF SFR-C 1.6 0.00025


1935402001 0.289 EF SFR-C 1.6 0.00025


1935402002 0.257 EF SFR-C 1.6 0.00025


1935402003 0.257 EF SFR-C 1.6 0.00025


1935402004 0.257 EF SFR-C 1.6 0.00025


1935402005 0.257 EF SFR-C 1.6 0.00025


1935402006 0.257 EF SFR-C 1.6 0.00025


1935402007 0.284 EF SFR-C 1.6 0.00025


1935402008 0.219 EF SFR-B 1.0 0.00016


1935402009 0.218 EF SFR-B 1.0 0.00016


1935402010 0.218 EF SFR-B 1.0 0.00016
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1935402011 0.218 EF SFR-B 1.0 0.00016


1935402012 0.213 EF SFR-B 1.0 0.00016


1935402013 0.290 EF SFR-C 1.6 0.00025


1935402014 0.258 EF SFR-C 1.6 0.00025


1935402015 0.258 EF SFR-C 1.6 0.00025


1935402016 0.258 EF SFR-C 1.6 0.00025


1935402017 0.275 EF SFR-C 1.6 0.00025


1935402018 0.369 EF SFR-C 1.6 0.00025


1935402021 0.227 EF SFR-B 1.0 0.00016


1935402022 0.267 EF SFR-C 1.6 0.00025


1935402023 0.275 EF SFR-C 1.6 0.00025


1935402024 0.218 EF SFR-B 1.0 0.00016


1935402025 0.597 EF SFR-D 2.4 0.00037


1935404001 0.199 EF SFR-B 1.0 0.00016


1935404002 0.245 EF SFR-B 1.0 0.00016


1935404003 0.319 EF SFR-C 1.6 0.00025


1935404004 0.280 EF SFR-C 1.6 0.00025


1935404005 0.246 EF SFR-B 1.0 0.00016


1935404006 0.242 EF SFR-B 1.0 0.00016


1935404007 0.319 EF SFR-C 1.6 0.00025


1935426001 0.620 EF SFR-D 2.4 0.00037


1935426002 0.527 EF SFR-D 2.4 0.00037


1935426003 0.510 EF SFR-D 2.4 0.00037


1935426005 0.570 EF SFR-D 2.4 0.00037


1935426008 0.374 EF SFR-C 1.6 0.00025


1935426009 0.544 EF SFR-D 2.4 0.00037


1935426010 0.573 EF SFR-D 2.4 0.00037


1935426011 0.575 EF SFR-D 2.4 0.00037


1935426012 0.568 EF SFR-D 2.4 0.00037


1935426014 0.630 EF SFR-D 2.4 0.00037


1935426015 0.319 EF SFR-C 1.6 0.00025


1935426016 0.388 EF SFR-C 1.6 0.00025


1935426017 0.327 EF SFR-C 1.6 0.00025


1935426018 0.238 EF SFR-B 1.0 0.00016


1935426019 0.209 EF SFR-B 1.0 0.00016


1935426020 0.690 EF SFR-D 2.4 0.00037


1935426021 0.372 EF SFR-C 1.6 0.00025


1935426022 0.424 EF SFR-C 1.6 0.00025


1935427001 0.185 EF SFR-B 1.0 0.00016


1935427002 0.198 EF SFR-B 1.0 0.00016


1935427006 0.243 EF SFR-B 1.0 0.00016


1935427007 0.269 EF SFR-C 1.6 0.00025


1935427011 0.209 EF SFR-B 1.0 0.00016


1935427013 0.433 EF SFR-C 1.6 0.00025


1935427014 0.361 EF SFR-C 1.6 0.00025
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1935427015 0.303 EF SFR-C 1.6 0.00025


1935427016 0.484 EF SFR-C 1.6 0.00025


1935427017 0.485 EF SFR-C 1.6 0.00025


1935427018 0.461 EF SFR-C 1.6 0.00025


1935427019 0.509 EF SFR-D 2.4 0.00037


1935427020 0.374 EF SFR-C 1.6 0.00025


1935427021 0.286 EF SFR-C 1.6 0.00025


1935427022 0.389 EF SFR-C 1.6 0.00025


1935428004 0.223 EF SFR-B 1.0 0.00016


1935428005 0.177 EF SFR-B 1.0 0.00016


1935428006 0.180 EF SFR-B 1.0 0.00016


1935428007 0.327 EF SFR-C 1.6 0.00025


1935428008 0.193 EF SFR-B 1.0 0.00016


1935428009 0.190 EF SFR-B 1.0 0.00016


1935428010 0.285 EF SFR-C 1.6 0.00025


1935428011 0.683 EF MFR 3.0 0.00047


1935428012 0.262 EF SFR-C 1.6 0.00025


1935428013 0.158 EF SFR-B 1.0 0.00016


1935428014 0.154 EF SFR-B 1.0 0.00016


1935428015 0.172 EF SFR-B 1.0 0.00016


1935428016 0.155 EF SFR-B 1.0 0.00016


1935428017 0.154 EF SFR-B 1.0 0.00016


1935428018 0.154 EF SFR-B 1.0 0.00016


1935428019 0.154 EF SFR-B 1.0 0.00016


1935428020 0.153 EF SFR-B 1.0 0.00016


1935428021 0.155 EF SFR-B 1.0 0.00016


1935428022 0.202 EF SFR-B 1.0 0.00016


1935428024 0.358 EF SFR-C 1.6 0.00025


1935429002 0.769 EF SFR-E 3.2 0.00050


1935429003 0.572 EF SFR-D 2.4 0.00037


1935429004 0.417 EF SFR-C 1.6 0.00025


1935429006 0.177 EF SFR-B 1.0 0.00016


1935429007 0.141 EF SFR-B 1.0 0.00016


1935429008 0.422 EF SFR-C 1.6 0.00025


1935429009 0.250 EF SFR-B 1.0 0.00016


1935429010 0.374 EF SFR-C 1.6 0.00025


1935429011 0.510 EF SFR-D 2.4 0.00037


1935429012 0.864 EF SFR-E 3.2 0.00050


1935429015 0.292 EF SFR-C 1.6 0.00025


1935429019 0.665 EF SFR-D 2.4 0.00037


1935429020 0.457 EF SFR-C 1.6 0.00025


1935429021 0.496 EF SFR-C 1.6 0.00025


1935429022 0.264 EF SFR-C 1.6 0.00025


1935429023 0.364 EF SFR-C 1.6 0.00025


1935429024 0.446 EF SFR-C 1.6 0.00025
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1935429025 0.322 EF SFR-C 1.6 0.00025


1935430001 0.328 EF SFR-C 1.6 0.00025


1935430002 0.353 EF SFR-C 1.6 0.00025


1935430003 0.363 EF SFR-C 1.6 0.00025


1935430004 0.399 EF SFR-C 1.6 0.00025


1935430005 0.411 EF SFR-C 1.6 0.00025


1935430006 0.279 EF SFR-C 1.6 0.00025


1935430007 0.284 EF SFR-C 1.6 0.00025


1935430008 0.289 EF SFR-C 1.6 0.00025


1935430009 0.364 EF SFR-C 1.6 0.00025


1935430010 1.237 EF MFR 5.7 0.00088


1935430011 0.436 EF SFR-C 1.6 0.00025


1935430012 0.382 EF SFR-C 1.6 0.00025


1935430013 0.394 EF SFR-C 1.6 0.00025


1935430014 0.415 EF SFR-C 1.6 0.00025


1935430015 0.372 EF SFR-C 1.6 0.00025


1935430016 0.366 EF SFR-C 1.6 0.00025


1935476003 0.224 EF SFR-B 1.0 0.00016


1935476004 0.145 EF SFR-B 1.0 0.00016


1935476005 0.154 EF SFR-B 1.0 0.00016


1935476006 0.159 EF SFR-B 1.0 0.00016


1935476007 0.160 EF SFR-B 1.0 0.00016


1935476008 0.160 EF SFR-B 1.0 0.00016


1935476009 0.160 EF SFR-B 1.0 0.00016


1935476012 0.184 EF SFR-B 1.0 0.00016


1935476013 0.188 EF SFR-B 1.0 0.00016


1935476014 0.155 EF SFR-B 1.0 0.00016


1935476016 0.316 EF SFR-C 1.6 0.00025


1935476017 0.160 EF SFR-B 1.0 0.00016


1935476019 0.226 EF SFR-B 1.0 0.00016


1935476020 0.168 EF SFR-B 1.0 0.00016


1935476021 0.158 EF SFR-B 1.0 0.00016


1935476022 0.158 EF SFR-B 1.0 0.00016


1935476023 0.160 EF SFR-B 1.0 0.00016


1935476024 0.191 EF SFR-B 1.0 0.00016


1935477001 0.222 EF SFR-B 1.0 0.00016


1935477002 0.160 EF SFR-B 1.0 0.00016


1935477003 0.160 EF SFR-B 1.0 0.00016


1935477004 0.150 EF SFR-B 1.0 0.00016


1935477005 0.215 EF SFR-B 1.0 0.00016


1935477006 0.243 EF SFR-B 1.0 0.00016


1935477007 0.146 EF SFR-B 1.0 0.00016


1935477008 0.217 EF SFR-B 1.0 0.00016


1935477009 0.181 EF SFR-B 1.0 0.00016


1935477010 0.155 EF SFR-B 1.0 0.00016
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1935477011 0.184 EF SFR-B 1.0 0.00016


1935477012 0.143 EF SFR-B 1.0 0.00016


1935477013 0.143 EF SFR-B 1.0 0.00016


1935477014 0.193 EF SFR-B 1.0 0.00016


1935477015 0.530 EF MFR 2.6 0.00040


1935478001 0.151 EF SFR-B 1.0 0.00016


1935478002 0.157 EF SFR-B 1.0 0.00016


1935478003 0.165 EF SFR-B 1.0 0.00016


1935478004 0.175 EF SFR-B 1.0 0.00016


1935478005 0.148 EF SFR-B 1.0 0.00016


1935478006 0.151 EF SFR-B 1.0 0.00016


1935478007 0.148 EF SFR-B 1.0 0.00016


1935478008 0.176 EF SFR-B 1.0 0.00016


1935478009 0.209 EF SFR-B 1.0 0.00016


1935478010 0.164 EF SFR-B 1.0 0.00016


1935478011 0.173 EF SFR-B 1.0 0.00016


1935478012 0.194 EF SFR-B 1.0 0.00016


1935478013 0.186 EF SFR-B 1.0 0.00016


1935478014 0.198 EF SFR-B 1.0 0.00016


1935478015 0.244 EF SFR-B 1.0 0.00016


1935478016 0.316 EF SFR-C 1.6 0.00025


1935478017 0.316 EF SFR-C 1.6 0.00025


1935479001 0.318 EF SFR-C 1.6 0.00025


1935479002 0.282 EF SFR-C 1.6 0.00025


1935479003 0.279 EF SFR-C 1.6 0.00025


1935479004 0.319 EF SFR-C 1.6 0.00025


1935479005 0.267 EF SFR-C 1.6 0.00025


1935479006 0.215 EF SFR-B 1.0 0.00016


1935479007 0.247 EF SFR-B 1.0 0.00016


1935479008 0.164 EF SFR-B 1.0 0.00016


1935479009 0.182 EF SFR-B 1.0 0.00016


1935479010 0.190 EF SFR-B 1.0 0.00016


1935479011 0.227 EF SFR-B 1.0 0.00016


1935479012 0.209 EF SFR-B 1.0 0.00016


1935479013 0.229 EF SFR-B 1.0 0.00016


1935479014 0.230 EF SFR-B 1.0 0.00016


1935479015 0.244 EF SFR-B 1.0 0.00016


1935479016 0.215 EF SFR-B 1.0 0.00016


1935479017 0.254 EF SFR-C 1.6 0.00025


1935479018 0.467 EF NR 1.0 0.00016


1935479019 0.114 EF NR 1.0 0.00016


1935480001 0.403 EF SFR-C 1.6 0.00025


1935480002 0.190 EF SFR-B 1.0 0.00016


1935480003 0.294 EF SFR-C 1.6 0.00025


1935480005 0.292 EF SFR-C 1.6 0.00025
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1935480006 0.225 EF SFR-B 1.0 0.00016


1935480007 0.215 EF SFR-B 1.0 0.00016


1935480008 0.143 EF SFR-B 1.0 0.00016


1935480009 0.145 EF SFR-B 1.0 0.00016


1935480010 0.201 EF SFR-B 1.0 0.00016


1935480011 0.158 EF SFR-B 1.0 0.00016


1935480012 0.158 EF SFR-B 1.0 0.00016


1935480013 0.201 EF SFR-B 1.0 0.00016


1935480014 0.143 EF SFR-B 1.0 0.00016


1935480015 0.146 EF SFR-B 1.0 0.00016


1935481001 0.215 EF SFR-B 1.0 0.00016


1935481002 0.216 EF SFR-B 1.0 0.00016


1935481003 0.209 EF SFR-B 1.0 0.00016


1935481004 0.205 EF SFR-B 1.0 0.00016


1935481005 0.205 EF SFR-B 1.0 0.00016


1935481006 0.197 EF SFR-B 1.0 0.00016


1935481007 0.196 EF SFR-B 1.0 0.00016


1935481008 0.196 EF SFR-B 1.0 0.00016


1935481009 0.196 EF SFR-B 1.0 0.00016


1935481010 0.196 EF SFR-B 1.0 0.00016


1935481013 0.197 EF SFR-B 1.0 0.00016


1935481014 0.195 EF SFR-B 1.0 0.00016


1935481015 0.246 EF SFR-B 1.0 0.00016


1935481016 0.230 EF SFR-B 1.0 0.00016


1935481017 0.218 EF SFR-B 1.0 0.00016


1935481018 0.207 EF SFR-B 1.0 0.00016


1935481019 0.193 EF SFR-B 1.0 0.00016


1935481020 0.216 EF SFR-B 1.0 0.00016


1935481021 0.204 EF SFR-B 1.0 0.00016


1935481024 0.172 EF NR 0.4 0.00006


1935481029 0.176 EF NR 1.2 0.00019


1935481030 0.310 EF NR 2.8 0.00043


1935481031 0.261 EF SFR-C 1.6 0.00025


1935481032 0.150 EF SFR-B 1.0 0.00016


1935481033 0.205 EF SFR-B 1.0 0.00016


1936101004 0.488 EF SFR-C 1.6 0.00025


1936101005 0.309 EF SFR-C 1.6 0.00025


1936102001 0.281 EF SFR-C 1.6 0.00025


1936102002 0.288 EF SFR-C 1.6 0.00025


1936102004 0.256 EF SFR-C 1.6 0.00025


1936102005 0.307 EF SFR-C 1.6 0.00025


1936103001 0.242 EF SFR-B 1.0 0.00016


1936103002 0.173 EF SFR-B 1.0 0.00016


1936103003 0.172 EF SFR-B 1.0 0.00016


1936103005 0.243 EF SFR-B 1.0 0.00016
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1936103008 0.128 EF SFR-B 1.0 0.00016


1936103009 0.280 EF SFR-C 1.6 0.00025


1936103010 0.550 EF SFR-D 2.4 0.00037


1936103011 0.836 EF SFR-E 3.2 0.00050


1936103028 0.243 EF SFR-B 1.0 0.00016


1936103029 0.214 EF SFR-B 1.0 0.00016


1936103031 0.324 EF SFR-C 1.6 0.00025


1936103036 0.243 EF SFR-B 1.0 0.00016


1936103037 0.243 EF SFR-B 1.0 0.00016


1936103039 0.324 EF SFR-C 1.6 0.00025


1936103040 0.184 EF SFR-B 1.0 0.00016


1936103041 0.203 EF SFR-B 1.0 0.00016


1936103042 0.162 EF SFR-B 1.0 0.00016


1936103043 0.390 EF SFR-C 1.6 0.00025


1936103045 0.261 EF SFR-C 1.6 0.00025


1936103047 0.207 EF SFR-B 1.0 0.00016


1936103048 0.300 EF SFR-C 1.6 0.00025


1936103050 1.258 EF MFR 7.4 0.00115


1936103057 0.209 EF SFR-B 1.0 0.00016


1936103058 0.344 EF MFR 3.1 0.00048


1936103070 1.327 EF SFR-F 4.6 0.00071


1936103071 0.288 EF SFR-C 1.6 0.00025


1936103072 0.369 EF SFR-C 1.6 0.00025


1936103073 0.287 EF MFR 2.0 0.00031


1936103085 0.178 EF MFR 1.4 0.00022


1936103109 0.243 EF SFR-B 1.0 0.00016


1936103110 0.441 EF SFR-C 1.6 0.00025


1936103113 0.880 EF MFR 6.5 0.00101


1936103137 1.841 EF MFR 11.9 0.00185


1936126006 0.193 EF MFR 1.5 0.00023


1936126011 0.304 EF MFR 2.3 0.00036


1936126016 2.061 EF NR 16.3 0.00253


1936126017 0.248 EF NR 2.2 0.00034


1936126018 0.894 EF NR 7.9 0.00123


1936126019 1.357 EF MFR 9.9 0.00154


1936131005 0.141 EF MFR 1.2 0.00019


1936131008 0.163 EF MFR 1.3 0.00020


1936131009 0.111 EF MFR 1.0 0.00016


1936131017 0.185 EF MFR 1.0 0.00016


1936131019 0.163 EF MFR 1.2 0.00019


1936131025 0.142 EF MFR 1.0 0.00016


1936131028 0.306 EF MFR 2.7 0.00042


1936131032 0.231 EF MFR 1.8 0.00028


1936131035 0.490 EF MFR 4.3 0.00067


1936131042 0.326 EF MFR 3.0 0.00047
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1936131061 0.287 EF MFR 2.5 0.00039


1936131064 0.350 EF MFR 2.7 0.00042


1936131066 0.350 EF MFR 2.9 0.00045


1936132008 0.468 EF MFR 3.9 0.00061


1936135007 0.162 EF MFR 1.2 0.00019


1936135008 0.163 EF MFR 1.4 0.00022


1936135009 0.162 EF MFR 1.2 0.00019


1936135016 0.161 EF MFR 1.0 0.00016


1936135017 0.327 EF MFR 2.6 0.00040


1936135020 0.215 EF MFR 1.6 0.00025


1936135025 0.329 EF MFR 2.8 0.00043


1936135033 1.215 EF MFR 9.2 0.00143


1936135075 0.900 EF MFR 6.3 0.00098


1936135099 0.326 EF MFR 3.0 0.00047


1936136004 0.089 EF SFR-A 0.7 0.00011


1936136005 0.094 EF SFR-A 0.7 0.00011


1936151001 0.826 EF NR 3.6 0.00056


1936151002 0.216 EF SFR-B 1.0 0.00016


1936151003 0.222 EF SFR-B 1.0 0.00016


1936151004 0.421 EF SFR-C 1.6 0.00025


1936151006 0.137 EF SFR-B 1.0 0.00016


1936151007 0.123 EF SFR-A 0.7 0.00011


1936151008 0.123 EF SFR-A 0.7 0.00011


1936151009 0.183 EF SFR-B 1.0 0.00016


1936151010 0.238 EF SFR-B 1.0 0.00016


1936151011 0.227 EF SFR-B 1.0 0.00016


1936151012 0.180 EF SFR-B 1.0 0.00016


1936151013 0.194 EF SFR-B 1.0 0.00016


1936151014 0.152 EF SFR-B 1.0 0.00016


1936151015 0.152 EF SFR-B 1.0 0.00016


1936151016 0.152 EF SFR-B 1.0 0.00016


1936151017 0.152 EF SFR-B 1.0 0.00016


1936151018 0.152 EF SFR-B 1.0 0.00016


1936151019 0.152 EF SFR-B 1.0 0.00016


1936151020 0.152 EF SFR-B 1.0 0.00016


1936151021 0.842 EF MFR 4.0 0.00062


1936152001 0.241 EF MFR 1.6 0.00025


1936152002 0.140 EF SFR-B 1.0 0.00016


1936152003 0.142 EF MFR 1.0 0.00016


1936152006 0.244 EF SFR-B 1.0 0.00016


1936152007 0.220 EF SFR-B 1.0 0.00016


1936152008 0.171 EF SFR-B 1.0 0.00016


1936152010 0.269 EF SFR-C 1.6 0.00025


1936152012 0.142 EF SFR-B 1.0 0.00016


1936152013 0.186 EF SFR-B 1.0 0.00016
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1936152016 0.168 EF SFR-B 1.0 0.00016


1936152017 0.170 EF SFR-B 1.0 0.00016


1936152018 0.172 EF SFR-B 1.0 0.00016


1936152019 0.174 EF SFR-B 1.0 0.00016


1936152020 0.176 EF SFR-B 1.0 0.00016


1936152021 0.195 EF SFR-B 1.0 0.00016


1936152022 0.147 EF SFR-B 1.0 0.00016


1936152023 0.152 EF SFR-B 1.0 0.00016


1936152024 0.152 EF SFR-B 1.0 0.00016


1936152027 0.152 EF SFR-B 1.0 0.00016


1936152028 0.122 EF SFR-A 0.7 0.00011


1936152029 0.121 EF SFR-A 0.7 0.00011


1936152030 0.207 EF SFR-B 1.0 0.00016


1936152031 0.198 EF SFR-B 1.0 0.00016


1936152032 0.225 EF SFR-B 1.0 0.00016


1936152033 0.145 EF SFR-B 1.0 0.00016


1936152034 0.304 EF SFR-C 1.6 0.00025


1936152039 0.283 EF SFR-C 1.6 0.00025


1936153003 0.143 EF SFR-B 1.0 0.00016


1936153004 0.144 EF SFR-B 1.0 0.00016


1936153005 0.144 EF SFR-B 1.0 0.00016


1936153006 0.145 EF SFR-B 1.0 0.00016


1936153007 0.145 EF SFR-B 1.0 0.00016


1936153008 0.145 EF SFR-B 1.0 0.00016


1936153009 0.146 EF SFR-B 1.0 0.00016


1936153010 0.275 EF SFR-C 1.6 0.00025


1936153011 0.178 EF SFR-B 1.0 0.00016


1936153012 0.140 EF SFR-B 1.0 0.00016


1936153013 0.197 EF SFR-B 1.0 0.00016


1936153014 0.164 EF SFR-B 1.0 0.00016


1936153015 0.164 EF SFR-B 1.0 0.00016


1936153017 0.165 EF SFR-B 1.0 0.00016


1936153018 0.149 EF SFR-B 1.0 0.00016


1936153019 0.150 EF SFR-B 1.0 0.00016


1936153020 0.150 EF SFR-B 1.0 0.00016


1936153021 0.252 EF SFR-C 1.6 0.00025


1936153023 0.164 EF SFR-B 1.0 0.00016


1936153024 0.165 EF SFR-B 1.0 0.00016


1936153025 0.357 EF SFR-C 1.6 0.00025


1936154001 0.142 EF SFR-B 1.0 0.00016


1936154002 0.147 EF SFR-B 1.0 0.00016


1936154003 0.148 EF SFR-B 1.0 0.00016


1936154006 0.149 EF SFR-B 1.0 0.00016


1936154007 0.120 EF SFR-A 0.7 0.00011


1936154008 0.120 EF SFR-A 0.7 0.00011
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1936154009 0.181 EF SFR-B 1.0 0.00016


1936154010 0.179 EF SFR-B 1.0 0.00016


1936154011 0.179 EF SFR-B 1.0 0.00016


1936154012 0.179 EF SFR-B 1.0 0.00016


1936154013 0.179 EF SFR-B 1.0 0.00016


1936154014 0.179 EF SFR-B 1.0 0.00016


1936154015 0.179 EF SFR-B 1.0 0.00016


1936154016 0.297 EF SFR-C 1.6 0.00025


1936155001 0.216 EF SFR-B 1.0 0.00016


1936155002 0.196 EF SFR-B 1.0 0.00016


1936155006 0.207 EF SFR-B 1.0 0.00016


1936155008 0.211 EF SFR-B 1.0 0.00016


1936155012 0.146 EF SFR-B 1.0 0.00016


1936155013 0.146 EF SFR-B 1.0 0.00016


1936155014 0.146 EF SFR-B 1.0 0.00016


1936155015 0.147 EF SFR-B 1.0 0.00016


1936155020 0.125 EF SFR-A 0.7 0.00011


1936155021 0.227 EF SFR-B 1.0 0.00016


1936155022 0.257 EF SFR-C 1.6 0.00025


1936155024 0.355 EF SFR-C 1.6 0.00025


1936155025 0.218 EF SFR-B 1.0 0.00016


1936155029 0.219 EF SFR-B 1.0 0.00016


1936155030 0.219 EF SFR-B 1.0 0.00016


1936155031 0.219 EF SFR-B 1.0 0.00016


1936155032 0.220 EF SFR-B 1.0 0.00016


1936155034 0.151 EF SFR-B 1.0 0.00016


1936155035 0.179 EF SFR-B 1.0 0.00016


1936155036 0.180 EF SFR-B 1.0 0.00016


1936155037 0.148 EF SFR-B 1.0 0.00016


1936155038 0.148 EF SFR-B 1.0 0.00016


1936155039 0.258 EF SFR-C 1.6 0.00025


1936155041 0.187 EF SFR-B 1.0 0.00016


1936155043 0.200 EF SFR-B 1.0 0.00016


1936155044 0.245 EF SFR-B 1.0 0.00016


1936155045 0.139 EF SFR-B 1.0 0.00016


1936155046 0.148 EF SFR-B 1.0 0.00016


1936155047 0.144 EF SFR-B 1.0 0.00016


1936155048 0.431 EF SFR-C 1.6 0.00025


1936155049 0.210 EF SFR-B 1.0 0.00016


1936155050 0.327 EF SFR-C 1.6 0.00025


1936155051 0.328 EF SFR-C 1.6 0.00025


1936155052 0.131 EF SFR-B 1.0 0.00016


1936155053 0.131 EF SFR-B 1.0 0.00016


1936156001 0.159 EF SFR-B 1.0 0.00016


1936156002 0.158 EF SFR-B 1.0 0.00016
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1936156003 0.158 EF SFR-B 1.0 0.00016


1936156004 0.158 EF SFR-B 1.0 0.00016


1936156005 0.158 EF SFR-B 1.0 0.00016


1936156006 0.158 EF SFR-B 1.0 0.00016


1936156007 0.158 EF SFR-B 1.0 0.00016


1936156008 0.218 EF SFR-B 1.0 0.00016


1936156009 0.182 EF SFR-B 1.0 0.00016


1936156010 0.217 EF SFR-B 1.0 0.00016


1936156011 0.226 EF SFR-B 1.0 0.00016


1936156012 0.182 EF SFR-B 1.0 0.00016


1936156013 0.217 EF SFR-B 1.0 0.00016


1936156017 0.144 EF SFR-B 1.0 0.00016


1936156018 0.144 EF SFR-B 1.0 0.00016


1936156019 0.144 EF SFR-B 1.0 0.00016


1936156020 0.147 EF SFR-B 1.0 0.00016


1936156022 0.147 EF SFR-B 1.0 0.00016


1936156023 0.144 EF SFR-B 1.0 0.00016


1936156024 0.144 EF SFR-B 1.0 0.00016


1936156025 0.143 EF SFR-B 1.0 0.00016


1936157001 0.179 EF SFR-B 1.0 0.00016


1936157002 0.121 EF SFR-A 0.7 0.00011


1936157003 0.121 EF SFR-A 0.7 0.00011


1936157004 0.152 EF SFR-B 1.0 0.00016


1936157005 0.157 EF SFR-B 1.0 0.00016


1936157006 0.152 EF SFR-B 1.0 0.00016


1936157007 0.152 EF SFR-B 1.0 0.00016


1936157008 0.152 EF SFR-B 1.0 0.00016


1936157009 0.212 EF SFR-B 1.0 0.00016


1936157010 0.159 EF SFR-B 1.0 0.00016


1936157011 0.159 EF SFR-B 1.0 0.00016


1936157012 0.106 EF SFR-A 0.7 0.00011


1936157013 0.106 EF SFR-A 0.7 0.00011


1936157014 0.106 EF SFR-A 0.7 0.00011


1936157015 0.106 EF SFR-A 0.7 0.00011


1936157016 0.123 EF SFR-A 0.7 0.00011


1936157019 0.148 EF SFR-B 1.0 0.00016


1936157020 0.174 EF SFR-B 1.0 0.00016


1936157021 0.169 EF SFR-B 1.0 0.00016


1936157022 0.169 EF SFR-B 1.0 0.00016


1936157023 0.154 EF SFR-B 1.0 0.00016


1936157024 0.149 EF SFR-B 1.0 0.00016


1936157025 0.154 EF SFR-B 1.0 0.00016


1936157026 0.154 EF SFR-B 1.0 0.00016


1936157029 0.108 EF SFR-A 0.7 0.00011


1936157030 0.108 EF SFR-A 0.7 0.00011







CITY OF BIRMINGHAM
STORM WATER UTILITY FEE APPORTIONMENT


Y:\201508\20150821\03_Studies\Final\Apportionment Roll 2016.xls Page 73 of 97 10/21/2016


Parcel ID
Total Area 


(acre) District
Property       


Type ESWU SW Share
1936157031 0.108 EF SFR-A 0.7 0.00011


1936157032 0.123 EF SFR-A 0.7 0.00011


1936157033 0.200 EF SFR-B 1.0 0.00016


1936157034 0.216 EF SFR-B 1.0 0.00016


1936157035 0.175 EF SFR-B 1.0 0.00016


1936157036 0.148 EF SFR-B 1.0 0.00016


1936157037 0.148 EF SFR-B 1.0 0.00016


1936157040 0.154 EF SFR-B 1.0 0.00016


1936157042 0.108 EF SFR-A 0.7 0.00011


1936157043 0.108 EF SFR-A 0.7 0.00011


1936157044 0.306 EF SFR-C 1.6 0.00025


1936158001 0.148 EF SFR-B 1.0 0.00016


1936158002 0.145 EF SFR-B 1.0 0.00016


1936158003 0.145 EF SFR-B 1.0 0.00016


1936158004 0.145 EF SFR-B 1.0 0.00016


1936158007 0.145 EF SFR-B 1.0 0.00016


1936158008 0.148 EF SFR-B 1.0 0.00016


1936158009 0.148 EF SFR-B 1.0 0.00016


1936158010 0.145 EF SFR-B 1.0 0.00016


1936158011 0.145 EF SFR-B 1.0 0.00016


1936158012 0.145 EF SFR-B 1.0 0.00016


1936158013 0.145 EF SFR-B 1.0 0.00016


1936158014 0.145 EF SFR-B 1.0 0.00016


1936158015 0.145 EF SFR-B 1.0 0.00016


1936158016 0.148 EF SFR-B 1.0 0.00016


1936158018 0.145 EF SFR-B 1.0 0.00016


1936158019 0.145 EF SFR-B 1.0 0.00016


1936176001 0.119 EF SFR-A 0.7 0.00011


1936176005 0.095 EF NR 0.9 0.00014


1936176006 0.134 EF SFR-B 1.0 0.00016


1936176008 0.126 EF SFR-B 1.0 0.00016


1936176009 0.096 EF SFR-A 0.7 0.00011


1936176010 0.088 EF SFR-A 0.7 0.00011


1936176011 0.094 EF SFR-A 0.7 0.00011


1936176012 0.170 EF SFR-B 1.0 0.00016


1936176013 0.145 EF SFR-B 1.0 0.00016


1936176014 0.156 EF SFR-B 1.0 0.00016


1936176015 0.162 EF SFR-B 1.0 0.00016


1936176016 0.196 EF SFR-B 1.0 0.00016


1936176017 0.195 EF SFR-B 1.0 0.00016


1936176018 0.203 EF SFR-B 1.0 0.00016


1936176019 0.214 EF SFR-B 1.0 0.00016


1936176020 0.163 EF SFR-B 1.0 0.00016


1936176021 0.093 EF SFR-A 0.7 0.00011


1936176022 0.093 EF SFR-A 0.7 0.00011
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1936176023 0.113 EF SFR-A 0.7 0.00011


1936176024 0.132 EF SFR-B 1.0 0.00016


1936176025 0.132 EF SFR-B 1.0 0.00016


1936176026 0.336 EF MFR 2.9 0.00045


1936177007 0.140 EF SFR-B 1.0 0.00016


1936177008 0.185 EF SFR-B 1.0 0.00016


1936177009 0.135 EF SFR-B 1.0 0.00016


1936177012 0.138 EF SFR-B 1.0 0.00016


1936177013 0.320 EF SFR-C 1.6 0.00025


1936177014 0.182 EF SFR-B 1.0 0.00016


1936177015 0.142 EF SFR-B 1.0 0.00016


1936177016 0.365 EF SFR-C 1.6 0.00025


1936177018 0.182 EF SFR-B 1.0 0.00016


1936177021 0.062 EF MFR 0.5 0.00008


1936177022 0.042 EF MFR 0.4 0.00006


1936177023 0.042 EF MFR 0.4 0.00006


1936177024 0.042 EF MFR 0.4 0.00006


1936177025 0.042 EF MFR 0.4 0.00006


1936177026 0.050 EF MFR 0.5 0.00008


1936177027 0.229 EF MFR 2.0 0.00031


1936177032 0.127 EF SFR-B 1.0 0.00016


1936177033 0.134 EF SFR-B 1.0 0.00016


1936178004 0.194 EF SFR-B 1.0 0.00016


1936178005 0.140 EF SFR-B 1.0 0.00016


1936178006 0.149 EF SFR-B 1.0 0.00016


1936178007 0.122 EF SFR-A 0.7 0.00011


1936178008 0.121 EF SFR-A 0.7 0.00011


1936178010 0.400 EF SFR-C 1.6 0.00025


1936178011 0.172 EF SFR-B 1.0 0.00016


1936178012 0.118 EF SFR-A 0.7 0.00011


1936178013 0.125 EF SFR-A 0.7 0.00011


1936178014 0.125 EF SFR-A 0.7 0.00011


1936178015 0.111 EF SFR-A 0.7 0.00011


1936178016 0.121 EF SFR-A 0.7 0.00011


1936178017 0.121 EF SFR-A 0.7 0.00011


1936178018 0.140 EF SFR-B 1.0 0.00016


1936178019 0.115 EF SFR-A 0.7 0.00011


1936178020 0.135 EF SFR-B 1.0 0.00016


1936178022 0.121 EF SFR-A 0.7 0.00011


1936178023 0.121 EF SFR-A 0.7 0.00011


1936178026 0.121 EF SFR-A 0.7 0.00011


1936178027 0.122 EF SFR-A 0.7 0.00011


1936179005 0.103 EF SFR-A 0.7 0.00011


1936179006 0.113 EF SFR-A 0.7 0.00011


1936179007 0.108 EF SFR-A 0.7 0.00011
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1936179008 0.108 EF SFR-A 0.7 0.00011


1936179009 0.108 EF SFR-A 0.7 0.00011


1936179010 0.108 EF SFR-A 0.7 0.00011


1936179011 0.113 EF SFR-A 0.7 0.00011


1936179012 0.138 EF SFR-B 1.0 0.00016


1936179013 0.155 EF SFR-B 1.0 0.00016


1936179014 0.165 EF SFR-B 1.0 0.00016


1936179015 0.180 EF SFR-B 1.0 0.00016


1936179016 0.258 EF SFR-C 1.6 0.00025


1936179017 0.190 EF SFR-B 1.0 0.00016


1936179018 0.126 EF SFR-B 1.0 0.00016


1936179019 0.200 EF SFR-B 1.0 0.00016


1936179020 0.165 EF SFR-B 1.0 0.00016


1936179021 0.150 EF SFR-B 1.0 0.00016


1936179022 0.175 EF SFR-B 1.0 0.00016


1936179023 0.182 EF SFR-B 1.0 0.00016


1936179024 0.159 EF SFR-B 1.0 0.00016


1936180001 0.168 EF SFR-B 1.0 0.00016


1936180006 0.168 EF SFR-B 1.0 0.00016


1936180007 0.170 EF SFR-B 1.0 0.00016


1936180008 0.186 EF SFR-B 1.0 0.00016


1936180009 0.253 EF SFR-C 1.6 0.00025


1936180010 0.250 EF SFR-B 1.0 0.00016


1936180011 0.166 EF SFR-B 1.0 0.00016


1936180012 0.176 EF SFR-B 1.0 0.00016


1936181001 0.105 EF SFR-A 0.7 0.00011


1936181002 0.114 EF SFR-A 0.7 0.00011


1936181003 0.141 EF SFR-B 1.0 0.00016


1936181004 0.141 EF SFR-B 1.0 0.00016


1936181005 0.167 EF SFR-B 1.0 0.00016


1936181006 0.167 EF SFR-B 1.0 0.00016


1936181007 0.164 EF SFR-B 1.0 0.00016


1936181008 0.164 EF SFR-B 1.0 0.00016


1936181009 0.200 EF SFR-B 1.0 0.00016


1936181010 0.141 EF SFR-B 1.0 0.00016


1936181011 0.141 EF SFR-B 1.0 0.00016


1936181012 0.140 EF SFR-B 1.0 0.00016


1936182002 0.167 EF SFR-B 1.0 0.00016


1936182003 0.167 EF SFR-B 1.0 0.00016


1936182004 0.156 EF SFR-B 1.0 0.00016


1936182005 0.179 EF SFR-B 1.0 0.00016


1936182007 0.093 EF SFR-A 0.7 0.00011


1936182008 0.092 EF SFR-A 0.7 0.00011


1936182009 0.092 EF SFR-A 0.7 0.00011


1936182010 0.116 EF SFR-A 0.7 0.00011
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1936182011 0.118 EF SFR-A 0.7 0.00011


1936182012 0.118 EF SFR-A 0.7 0.00011


1936182013 0.131 EF SFR-B 1.0 0.00016


1936182014 0.098 EF SFR-A 0.7 0.00011


1936182015 0.095 EF SFR-A 0.7 0.00011


1936182016 0.124 EF SFR-A 0.7 0.00011


1936182017 0.125 EF SFR-A 0.7 0.00011


1936182018 0.126 EF SFR-B 1.0 0.00016


1936182019 0.129 EF SFR-B 1.0 0.00016


1936182020 0.115 EF SFR-A 0.7 0.00011


1936182021 0.115 EF SFR-A 0.7 0.00011


1936182022 0.209 EF SFR-B 1.0 0.00016


1936182023 0.120 EF SFR-A 0.7 0.00011


1936182024 0.121 EF SFR-A 0.7 0.00011


1936182025 0.166 EF SFR-B 1.0 0.00016


1936182026 0.141 EF SFR-B 1.0 0.00016


1936182027 0.106 EF SFR-A 0.7 0.00011


1936182028 0.103 EF SFR-A 0.7 0.00011


1936182029 0.103 EF SFR-A 0.7 0.00011


1936182030 0.103 EF SFR-A 0.7 0.00011


1936182031 0.256 EF SFR-C 1.6 0.00025


1936183001 0.186 EF SFR-B 1.0 0.00016


1936183002 0.160 EF SFR-B 1.0 0.00016


1936183003 0.121 EF SFR-A 0.7 0.00011


1936183006 0.121 EF SFR-A 0.7 0.00011


1936183009 0.123 EF SFR-A 0.7 0.00011


1936183010 0.122 EF SFR-A 0.7 0.00011


1936183011 0.125 EF SFR-A 0.7 0.00011


1936183012 0.095 EF SFR-A 0.7 0.00011


1936183013 0.113 EF SFR-A 0.7 0.00011


1936183014 0.113 EF SFR-A 0.7 0.00011


1936183015 0.092 EF SFR-A 0.7 0.00011


1936183016 0.092 EF SFR-A 0.7 0.00011


1936183017 0.098 EF SFR-A 0.7 0.00011


1936183018 0.386 EF SFR-C 1.6 0.00025


1936183019 0.172 EF SFR-B 1.0 0.00016


1936183020 0.140 EF SFR-B 1.0 0.00016


1936183021 0.140 EF SFR-B 1.0 0.00016


1936183022 0.209 EF SFR-B 1.0 0.00016


1936183023 0.123 EF SFR-A 0.7 0.00011


1936183024 0.123 EF SFR-A 0.7 0.00011


1936183025 0.123 EF SFR-A 0.7 0.00011


1936183028 0.138 EF SFR-B 1.0 0.00016


1936183029 0.151 EF SFR-B 1.0 0.00016


1936183030 0.130 EF SFR-B 1.0 0.00016
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1936183031 0.146 EF SFR-B 1.0 0.00016


1936183032 0.152 EF SFR-B 1.0 0.00016


1936183034 0.121 EF SFR-A 0.7 0.00011


1936183035 0.123 EF SFR-A 0.7 0.00011


1936183036 0.121 EF SFR-A 0.7 0.00011


1936184001 0.302 EF SFR-C 1.6 0.00025


1936184002 0.181 EF SFR-B 1.0 0.00016


1936184003 0.115 EF SFR-A 0.7 0.00011


1936184004 0.115 EF SFR-A 0.7 0.00011


1936184005 0.172 EF SFR-B 1.0 0.00016


1936184006 0.149 EF SFR-B 1.0 0.00016


1936184007 0.149 EF SFR-B 1.0 0.00016


1936184008 0.149 EF SFR-B 1.0 0.00016


1936184009 0.147 EF SFR-B 1.0 0.00016


1936184010 0.138 EF SFR-B 1.0 0.00016


1936184011 0.138 EF SFR-B 1.0 0.00016


1936184012 0.137 EF SFR-B 1.0 0.00016


1936184013 0.152 EF SFR-B 1.0 0.00016


1936184014 0.138 EF SFR-B 1.0 0.00016


1936184015 0.138 EF SFR-B 1.0 0.00016


1936184016 0.138 EF SFR-B 1.0 0.00016


1936184017 0.152 EF SFR-B 1.0 0.00016


1936184018 0.152 EF SFR-B 1.0 0.00016


1936184019 0.118 EF SFR-A 0.7 0.00011


1936184020 0.115 EF SFR-A 0.7 0.00011


1936184021 0.132 EF SFR-B 1.0 0.00016


1936184022 0.131 EF SFR-B 1.0 0.00016


1936184023 0.319 EF SFR-C 1.6 0.00025


1936184024 0.111 EF SFR-A 0.7 0.00011


1936184025 0.189 EF SFR-B 1.0 0.00016


1936184026 0.141 EF SFR-B 1.0 0.00016


1936184027 0.141 EF SFR-B 1.0 0.00016


1936184028 0.123 EF SFR-A 0.7 0.00011


1936184029 0.146 EF SFR-B 1.0 0.00016


1936184030 0.132 EF SFR-B 1.0 0.00016


1936184031 0.131 EF SFR-B 1.0 0.00016


1936184032 0.131 EF SFR-B 1.0 0.00016


1936184033 0.143 EF SFR-B 1.0 0.00016


1936184034 0.142 EF SFR-B 1.0 0.00016


1936184035 0.129 EF SFR-B 1.0 0.00016


1936184036 0.104 EF SFR-A 0.7 0.00011


1936184037 0.124 EF SFR-A 0.7 0.00011


1936184041 0.116 EF SFR-A 0.7 0.00011


1936184042 0.113 EF SFR-A 0.7 0.00011


1936185001 0.147 EF SFR-B 1.0 0.00016
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1936185002 0.147 EF SFR-B 1.0 0.00016


1936185003 0.147 EF SFR-B 1.0 0.00016


1936185004 0.148 EF SFR-B 1.0 0.00016


1936185005 0.146 EF SFR-B 1.0 0.00016


1936185006 0.146 EF SFR-B 1.0 0.00016


1936185007 0.146 EF SFR-B 1.0 0.00016


1936185008 0.147 EF SFR-B 1.0 0.00016


1936185009 0.148 EF SFR-B 1.0 0.00016


1936185010 0.148 EF SFR-B 1.0 0.00016


1936185011 0.138 EF SFR-B 1.0 0.00016


1936185012 0.282 EF SFR-C 1.6 0.00025


1936185013 0.187 EF SFR-B 1.0 0.00016


1936185014 0.187 EF SFR-B 1.0 0.00016


1936185015 0.125 EF SFR-A 0.7 0.00011


1936185018 0.113 EF SFR-A 0.7 0.00011


1936185019 0.111 EF SFR-A 0.7 0.00011


1936185020 0.167 EF SFR-B 1.0 0.00016


1936185021 0.151 EF SFR-B 1.0 0.00016


1936185022 0.158 EF SFR-B 1.0 0.00016


1936185023 0.159 EF SFR-B 1.0 0.00016


1936185024 0.167 EF SFR-B 1.0 0.00016


1936185027 0.159 EF SFR-B 1.0 0.00016


1936185041 0.215 EF SFR-B 1.0 0.00016


1936185042 0.117 EF SFR-A 0.7 0.00011


1936185043 0.204 EF SFR-B 1.0 0.00016


1936185044 0.291 EF SFR-C 1.6 0.00025


1936185045 0.240 EF SFR-B 1.0 0.00016


1936185046 0.174 EF SFR-B 1.0 0.00016


1936186001 0.371 EF SFR-C 1.6 0.00025


1936203003 0.330 EF SFR-C 1.6 0.00025


1936203004 0.225 EF SFR-B 1.0 0.00016


1936203005 0.225 EF SFR-B 1.0 0.00016


1936203006 0.246 EF SFR-B 1.0 0.00016


1936203007 0.265 EF SFR-C 1.6 0.00025


1936203008 0.231 EF SFR-B 1.0 0.00016


1936203024 0.460 EF NR 3.1 0.00048


1936301002 0.298 EF SFR-C 1.6 0.00025


1936301003 0.298 EF SFR-C 1.6 0.00025


1936301004 0.298 EF SFR-C 1.6 0.00025


1936301005 0.298 EF SFR-C 1.6 0.00025


1936301006 0.298 EF SFR-C 1.6 0.00025


1936301007 0.298 EF SFR-C 1.6 0.00025


1936301009 0.298 EF SFR-C 1.6 0.00025


1936301010 0.298 EF SFR-C 1.6 0.00025


1936301011 0.298 EF SFR-C 1.6 0.00025
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1936301012 0.298 EF SFR-C 1.6 0.00025


1936301013 0.298 EF SFR-C 1.6 0.00025


1936301014 0.298 EF SFR-C 1.6 0.00025


1936301016 0.298 EF SFR-C 1.6 0.00025


1936301017 0.298 EF SFR-C 1.6 0.00025


1936302001 0.298 EF SFR-C 1.6 0.00025


1936302002 0.298 EF SFR-C 1.6 0.00025


1936302003 0.298 EF SFR-C 1.6 0.00025


1936302004 0.298 EF SFR-C 1.6 0.00025


1936302005 0.298 EF SFR-C 1.6 0.00025


1936302006 0.298 EF SFR-C 1.6 0.00025


1936302007 0.298 EF SFR-C 1.6 0.00025


1936302008 0.298 EF SFR-C 1.6 0.00025


1936302009 0.298 EF SFR-C 1.6 0.00025


1936302010 0.298 EF SFR-C 1.6 0.00025


1936302011 0.298 EF SFR-C 1.6 0.00025


1936302012 0.298 EF SFR-C 1.6 0.00025


1936302013 0.298 EF SFR-C 1.6 0.00025


1936302014 0.298 EF SFR-C 1.6 0.00025


1936303001 0.298 EF SFR-C 1.6 0.00025


1936303002 0.298 EF SFR-C 1.6 0.00025


1936303003 0.298 EF SFR-C 1.6 0.00025


1936303004 0.298 EF SFR-C 1.6 0.00025


1936303005 0.298 EF SFR-C 1.6 0.00025


1936303006 0.298 EF SFR-C 1.6 0.00025


1936303007 0.298 EF SFR-C 1.6 0.00025


1936303008 0.298 EF SFR-C 1.6 0.00025


1936303009 0.298 EF SFR-C 1.6 0.00025


1936303010 0.298 EF SFR-C 1.6 0.00025


1936303011 0.298 EF SFR-C 1.6 0.00025


1936303012 0.298 EF SFR-C 1.6 0.00025


1936303013 0.298 EF SFR-C 1.6 0.00025


1936303014 0.298 EF SFR-C 1.6 0.00025


1936304001 0.298 EF SFR-C 1.6 0.00025


1936304002 0.298 EF SFR-C 1.6 0.00025


1936304003 0.298 EF SFR-C 1.6 0.00025


1936304004 0.298 EF SFR-C 1.6 0.00025


1936304005 0.298 EF SFR-C 1.6 0.00025


1936304006 0.298 EF SFR-C 1.6 0.00025


1936304007 0.298 EF SFR-C 1.6 0.00025


1936304008 0.301 EF SFR-C 1.6 0.00025


1936304009 0.300 EF SFR-C 1.6 0.00025


1936304010 0.300 EF SFR-C 1.6 0.00025


1936304011 0.300 EF SFR-C 1.6 0.00025


1936304012 0.299 EF SFR-C 1.6 0.00025
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1936304013 0.299 EF SFR-C 1.6 0.00025


1936304014 0.299 EF SFR-C 1.6 0.00025


1936305001 0.298 EF SFR-C 1.6 0.00025


1936305002 0.224 EF SFR-B 1.0 0.00016


1936305003 0.224 EF SFR-B 1.0 0.00016


1936305004 0.224 EF SFR-B 1.0 0.00016


1936305005 0.298 EF SFR-C 1.6 0.00025


1936305006 0.224 EF SFR-B 1.0 0.00016


1936305007 0.224 EF SFR-B 1.0 0.00016


1936305008 0.224 EF SFR-B 1.0 0.00016


1936305009 3.581 EF NR 7.7 0.00120


1936306001 0.298 EF SFR-C 1.6 0.00025


1936306002 0.224 EF SFR-B 1.0 0.00016


1936306003 0.224 EF SFR-B 1.0 0.00016


1936306004 0.224 EF SFR-B 1.0 0.00016


1936306005 0.224 EF SFR-B 1.0 0.00016


1936306006 0.224 EF SFR-B 1.0 0.00016


1936306007 0.224 EF SFR-B 1.0 0.00016


1936306008 0.224 EF SFR-B 1.0 0.00016


1936306009 0.224 EF SFR-B 1.0 0.00016


1936306010 0.224 EF SFR-B 1.0 0.00016


1936306011 0.224 EF SFR-B 1.0 0.00016


1936306012 0.224 EF SFR-B 1.0 0.00016


1936306013 0.298 EF SFR-C 1.6 0.00025


1936306014 0.224 EF SFR-B 1.0 0.00016


1936306015 0.224 EF SFR-B 1.0 0.00016


1936306016 0.224 EF SFR-B 1.0 0.00016


1936306017 0.224 EF SFR-B 1.0 0.00016


1936306018 0.224 EF SFR-B 1.0 0.00016


1936306019 0.224 EF SFR-B 1.0 0.00016


1936306020 0.224 EF SFR-B 1.0 0.00016


1936306021 0.224 EF SFR-B 1.0 0.00016


1936306022 0.224 EF SFR-B 1.0 0.00016


1936306023 0.224 EF SFR-B 1.0 0.00016


1936306024 0.224 EF SFR-B 1.0 0.00016


1936307001 0.298 EF SFR-C 1.6 0.00025


1936307002 0.224 EF SFR-B 1.0 0.00016


1936307003 0.224 EF SFR-B 1.0 0.00016


1936307004 0.224 EF SFR-B 1.0 0.00016


1936307005 0.224 EF SFR-B 1.0 0.00016


1936307006 0.224 EF SFR-B 1.0 0.00016


1936307007 0.224 EF SFR-B 1.0 0.00016


1936307008 0.224 EF SFR-B 1.0 0.00016


1936307009 0.224 EF SFR-B 1.0 0.00016


1936307010 0.224 EF SFR-B 1.0 0.00016
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1936307011 0.224 EF SFR-B 1.0 0.00016


1936307012 0.224 EF SFR-B 1.0 0.00016


1936307013 0.224 EF SFR-B 1.0 0.00016


1936307014 0.149 EF SFR-B 1.0 0.00016


1936307015 0.149 EF SFR-B 1.0 0.00016


1936307016 0.149 EF SFR-B 1.0 0.00016


1936307017 0.149 EF SFR-B 1.0 0.00016


1936307018 0.149 EF SFR-B 1.0 0.00016


1936307019 0.149 EF SFR-B 1.0 0.00016


1936307020 0.149 EF SFR-B 1.0 0.00016


1936307021 0.149 EF SFR-B 1.0 0.00016


1936307022 0.149 EF SFR-B 1.0 0.00016


1936307023 0.149 EF SFR-B 1.0 0.00016


1936307024 0.149 EF SFR-B 1.0 0.00016


1936307025 0.149 EF SFR-B 1.0 0.00016


1936307026 0.149 EF SFR-B 1.0 0.00016


1936307027 0.149 EF SFR-B 1.0 0.00016


1936307028 0.149 EF SFR-B 1.0 0.00016


1936307029 0.149 EF SFR-B 1.0 0.00016


1936307030 0.149 EF SFR-B 1.0 0.00016


1936308001 0.224 EF SFR-B 1.0 0.00016


1936308002 0.149 EF SFR-B 1.0 0.00016


1936308003 0.149 EF SFR-B 1.0 0.00016


1936308004 0.149 EF SFR-B 1.0 0.00016


1936308005 0.149 EF SFR-B 1.0 0.00016


1936308006 0.155 EF SFR-B 1.0 0.00016


1936308007 0.155 EF SFR-B 1.0 0.00016


1936308008 0.155 EF SFR-B 1.0 0.00016


1936308009 0.218 EF SFR-B 1.0 0.00016


1936308012 0.149 EF SFR-B 1.0 0.00016


1936308013 0.149 EF SFR-B 1.0 0.00016


1936308014 0.149 EF SFR-B 1.0 0.00016


1936308015 0.149 EF SFR-B 1.0 0.00016


1936308016 0.149 EF SFR-B 1.0 0.00016


1936308017 0.149 EF SFR-B 1.0 0.00016


1936308018 0.149 EF SFR-B 1.0 0.00016


1936308019 0.223 EF SFR-B 1.0 0.00016


1936308020 0.149 EF SFR-B 1.0 0.00016


1936308021 0.149 EF SFR-B 1.0 0.00016


1936308022 0.149 EF SFR-B 1.0 0.00016


1936308023 0.149 EF SFR-B 1.0 0.00016


1936308024 0.149 EF SFR-B 1.0 0.00016


1936308025 0.148 EF SFR-B 1.0 0.00016


1936308026 0.148 EF SFR-B 1.0 0.00016


1936308027 0.148 EF SFR-B 1.0 0.00016
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1936308028 0.148 EF SFR-B 1.0 0.00016


1936308029 0.148 EF SFR-B 1.0 0.00016


1936308030 0.148 EF SFR-B 1.0 0.00016


1936308031 0.148 EF SFR-B 1.0 0.00016


1936308032 0.148 EF SFR-B 1.0 0.00016


1936308033 0.148 EF SFR-B 1.0 0.00016


1936308034 0.148 EF SFR-B 1.0 0.00016


1936308035 0.148 EF SFR-B 1.0 0.00016


1936308036 0.148 EF SFR-B 1.0 0.00016


1936308037 0.212 EF SFR-B 1.0 0.00016


1936326001 0.135 EF SFR-B 1.0 0.00016


1936326002 0.137 EF SFR-B 1.0 0.00016


1936326003 0.143 EF SFR-B 1.0 0.00016


1936326004 0.137 EF SFR-B 1.0 0.00016


1936326005 0.140 EF SFR-B 1.0 0.00016


1936326006 0.140 EF SFR-B 1.0 0.00016


1936326007 0.137 EF SFR-B 1.0 0.00016


1936326008 0.140 EF SFR-B 1.0 0.00016


1936326009 0.140 EF SFR-B 1.0 0.00016


1936326010 0.137 EF SFR-B 1.0 0.00016


1936326011 0.140 EF SFR-B 1.0 0.00016


1936326012 0.140 EF SFR-B 1.0 0.00016


1936326013 0.137 EF SFR-B 1.0 0.00016


1936326014 0.140 EF SFR-B 1.0 0.00016


1936326015 0.140 EF SFR-B 1.0 0.00016


1936326016 0.137 EF SFR-B 1.0 0.00016


1936326017 0.137 EF SFR-B 1.0 0.00016


1936326018 0.142 EF SFR-B 1.0 0.00016


1936326019 0.137 EF SFR-B 1.0 0.00016


1936326020 0.140 EF SFR-B 1.0 0.00016


1936326021 0.140 EF SFR-B 1.0 0.00016


1936326022 0.137 EF SFR-B 1.0 0.00016


1936326023 0.140 EF SFR-B 1.0 0.00016


1936326024 0.140 EF SFR-B 1.0 0.00016


1936326025 0.137 EF SFR-B 1.0 0.00016


1936326026 0.140 EF SFR-B 1.0 0.00016


1936326027 0.140 EF SFR-B 1.0 0.00016


1936326028 0.137 EF SFR-B 1.0 0.00016


1936326029 0.140 EF SFR-B 1.0 0.00016


1936326030 0.140 EF SFR-B 1.0 0.00016


1936327001 0.142 EF SFR-B 1.0 0.00016


1936327002 0.150 EF SFR-B 1.0 0.00016


1936327003 0.142 EF SFR-B 1.0 0.00016


1936327004 0.149 EF SFR-B 1.0 0.00016


1936327005 0.194 EF SFR-B 1.0 0.00016
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1936327006 0.194 EF SFR-B 1.0 0.00016


1936327007 0.194 EF SFR-B 1.0 0.00016


1936327008 0.194 EF SFR-B 1.0 0.00016


1936327009 0.191 EF SFR-B 1.0 0.00016


1936327010 0.179 EF SFR-B 1.0 0.00016


1936327011 0.178 EF SFR-B 1.0 0.00016


1936327012 0.180 EF SFR-B 1.0 0.00016


1936327016 0.184 EF SFR-B 1.0 0.00016


1936327017 0.183 EF SFR-B 1.0 0.00016


1936327018 0.183 EF SFR-B 1.0 0.00016


1936327019 0.201 EF SFR-B 1.0 0.00016


1936327020 0.200 EF SFR-B 1.0 0.00016


1936327021 0.184 EF SFR-B 1.0 0.00016


1936327022 0.183 EF SFR-B 1.0 0.00016


1936327023 0.182 EF SFR-B 1.0 0.00016


1936327024 0.182 EF SFR-B 1.0 0.00016


1936327025 0.201 EF SFR-B 1.0 0.00016


1936327028 0.201 EF SFR-B 1.0 0.00016


1936327029 0.238 EF SFR-B 1.0 0.00016


1936327030 0.237 EF SFR-B 1.0 0.00016


1936328001 0.138 EF SFR-B 1.0 0.00016


1936328002 0.137 EF SFR-B 1.0 0.00016


1936328003 0.138 EF SFR-B 1.0 0.00016


1936328004 0.138 EF SFR-B 1.0 0.00016


1936328005 0.138 EF SFR-B 1.0 0.00016


1936328006 0.138 EF SFR-B 1.0 0.00016


1936328007 0.138 EF SFR-B 1.0 0.00016


1936328008 0.138 EF SFR-B 1.0 0.00016


1936328009 0.138 EF SFR-B 1.0 0.00016


1936328010 0.138 EF SFR-B 1.0 0.00016


1936328011 0.138 EF SFR-B 1.0 0.00016


1936328012 0.138 EF SFR-B 1.0 0.00016


1936328013 0.138 EF SFR-B 1.0 0.00016


1936328014 0.139 EF SFR-B 1.0 0.00016


1936328015 0.137 EF SFR-B 1.0 0.00016


1936328016 0.137 EF SFR-B 1.0 0.00016


1936328017 0.137 EF SFR-B 1.0 0.00016


1936328018 0.137 EF SFR-B 1.0 0.00016


1936328019 0.137 EF SFR-B 1.0 0.00016


1936328020 0.137 EF SFR-B 1.0 0.00016


1936328021 0.137 EF SFR-B 1.0 0.00016


1936328022 0.137 EF SFR-B 1.0 0.00016


1936328023 0.137 EF SFR-B 1.0 0.00016


1936328024 0.137 EF SFR-B 1.0 0.00016


1936328025 0.137 EF SFR-B 1.0 0.00016
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1936328026 0.137 EF SFR-B 1.0 0.00016


1936328027 0.137 EF SFR-B 1.0 0.00016


1936328028 0.137 EF SFR-B 1.0 0.00016


1936329002 0.182 EF SFR-B 1.0 0.00016


1936329003 0.182 EF SFR-B 1.0 0.00016


1936329004 0.164 EF SFR-B 1.0 0.00016


1936329005 0.164 EF SFR-B 1.0 0.00016


1936329006 0.161 EF SFR-B 1.0 0.00016


1936329007 0.160 EF SFR-B 1.0 0.00016


1936329008 0.160 EF SFR-B 1.0 0.00016


1936329009 0.161 EF SFR-B 1.0 0.00016


1936329011 0.172 EF SFR-B 1.0 0.00016


1936329012 0.172 EF SFR-B 1.0 0.00016


1936329013 0.172 EF SFR-B 1.0 0.00016


1936329014 0.172 EF SFR-B 1.0 0.00016


1936329015 0.172 EF SFR-B 1.0 0.00016


1936329016 0.172 EF SFR-B 1.0 0.00016


1936329017 0.172 EF SFR-B 1.0 0.00016


1936329018 0.172 EF SFR-B 1.0 0.00016


1936329021 0.157 EF SFR-B 1.0 0.00016


1936329022 0.152 EF SFR-B 1.0 0.00016


1936329023 0.152 EF SFR-B 1.0 0.00016


1936329024 0.319 EF SFR-C 1.6 0.00025


1936329025 0.165 EF SFR-B 1.0 0.00016


1936329026 0.172 EF SFR-B 1.0 0.00016


1936329027 0.172 EF SFR-B 1.0 0.00016


1936329028 0.173 EF SFR-B 1.0 0.00016


1936329029 0.195 EF SFR-B 1.0 0.00016


1936329030 0.164 EF SFR-B 1.0 0.00016


1936330001 0.148 EF SFR-B 1.0 0.00016


1936330002 0.149 EF SFR-B 1.0 0.00016


1936330003 0.140 EF SFR-B 1.0 0.00016


1936330004 0.149 EF SFR-B 1.0 0.00016


1936330005 0.137 EF SFR-B 1.0 0.00016


1936330006 0.149 EF SFR-B 1.0 0.00016


1936330007 0.149 EF SFR-B 1.0 0.00016


1936330008 0.140 EF SFR-B 1.0 0.00016


1936330009 0.149 EF SFR-B 1.0 0.00016


1936330010 0.140 EF SFR-B 1.0 0.00016


1936330011 0.149 EF SFR-B 1.0 0.00016


1936330012 0.149 EF SFR-B 1.0 0.00016


1936330013 0.149 EF SFR-B 1.0 0.00016


1936330014 0.137 EF SFR-B 1.0 0.00016


1936330015 0.140 EF SFR-B 1.0 0.00016


1936330016 0.149 EF SFR-B 1.0 0.00016
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1936330017 0.137 EF SFR-B 1.0 0.00016


1936330018 0.149 EF SFR-B 1.0 0.00016


1936330019 0.148 EF SFR-B 1.0 0.00016


1936330020 0.148 EF SFR-B 1.0 0.00016


1936330021 0.149 EF SFR-B 1.0 0.00016


1936330022 0.140 EF SFR-B 1.0 0.00016


1936330023 0.149 EF SFR-B 1.0 0.00016


1936330024 0.137 EF SFR-B 1.0 0.00016


1936330025 0.149 EF SFR-B 1.0 0.00016


1936330026 0.149 EF SFR-B 1.0 0.00016


1936330027 0.140 EF SFR-B 1.0 0.00016


1936330028 0.149 EF SFR-B 1.0 0.00016


1936330029 0.140 EF SFR-B 1.0 0.00016


1936330030 0.149 EF SFR-B 1.0 0.00016


1936330031 0.149 EF SFR-B 1.0 0.00016


1936330032 0.149 EF SFR-B 1.0 0.00016


1936330033 0.137 EF SFR-B 1.0 0.00016


1936330034 0.140 EF SFR-B 1.0 0.00016


1936330035 0.149 EF SFR-B 1.0 0.00016


1936330036 0.137 EF SFR-B 1.0 0.00016


1936330037 0.149 EF SFR-B 1.0 0.00016


1936330038 0.148 EF SFR-B 1.0 0.00016


1936331001 0.201 EF SFR-B 1.0 0.00016


1936331002 0.149 EF SFR-B 1.0 0.00016


1936331003 0.149 EF SFR-B 1.0 0.00016


1936331004 0.149 EF SFR-B 1.0 0.00016


1936331005 0.149 EF SFR-B 1.0 0.00016


1936331006 0.149 EF SFR-B 1.0 0.00016


1936331007 0.140 EF SFR-B 1.0 0.00016


1936331008 0.142 EF SFR-B 1.0 0.00016


1936331009 0.136 EF SFR-B 1.0 0.00016


1936331010 0.141 EF SFR-B 1.0 0.00016


1936331011 0.138 EF SFR-B 1.0 0.00016


1936331012 0.140 EF SFR-B 1.0 0.00016


1936331013 0.137 EF SFR-B 1.0 0.00016


1936331014 0.140 EF SFR-B 1.0 0.00016


1936331015 0.140 EF SFR-B 1.0 0.00016


1936331016 0.140 EF SFR-B 1.0 0.00016


1936331017 0.137 EF SFR-B 1.0 0.00016


1936331018 0.140 EF SFR-B 1.0 0.00016


1936331019 0.142 EF SFR-B 1.0 0.00016


1936331020 0.172 EF SFR-B 1.0 0.00016


1936331021 0.182 EF SFR-B 1.0 0.00016


1936331022 0.174 EF SFR-B 1.0 0.00016


1936331023 0.174 EF SFR-B 1.0 0.00016
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1936331024 0.174 EF SFR-B 1.0 0.00016


1936331025 0.174 EF SFR-B 1.0 0.00016


1936331026 0.174 EF SFR-B 1.0 0.00016


1936331027 0.173 EF SFR-B 1.0 0.00016


1936331028 0.166 EF SFR-B 1.0 0.00016


1936331029 0.173 EF SFR-B 1.0 0.00016


1936331030 0.154 EF SFR-B 1.0 0.00016


1936331031 0.163 EF SFR-B 1.0 0.00016


1936331032 0.162 EF SFR-B 1.0 0.00016


1936331033 0.162 EF SFR-B 1.0 0.00016


1936331034 0.162 EF SFR-B 1.0 0.00016


1936331035 0.162 EF SFR-B 1.0 0.00016


1936331036 0.162 EF SFR-B 1.0 0.00016


1936331037 0.162 EF SFR-B 1.0 0.00016


1936331038 0.162 EF SFR-B 1.0 0.00016


1936331039 0.154 EF SFR-B 1.0 0.00016


1936332001 0.139 EF SFR-B 1.0 0.00016


1936332002 0.137 EF SFR-B 1.0 0.00016


1936332003 0.138 EF SFR-B 1.0 0.00016


1936332004 0.138 EF SFR-B 1.0 0.00016


1936332005 0.138 EF SFR-B 1.0 0.00016


1936332006 0.138 EF SFR-B 1.0 0.00016


1936332007 0.138 EF SFR-B 1.0 0.00016


1936332008 0.138 EF SFR-B 1.0 0.00016


1936332009 0.138 EF SFR-B 1.0 0.00016


1936332010 0.190 EF SFR-B 1.0 0.00016


1936332011 0.111 EF SFR-A 0.7 0.00011


1936332012 0.111 EF SFR-A 0.7 0.00011


1936332013 0.111 EF SFR-A 0.7 0.00011


1936332014 0.111 EF SFR-A 0.7 0.00011


1936332015 0.111 EF SFR-A 0.7 0.00011


1936332016 0.111 EF SFR-A 0.7 0.00011


1936332017 0.111 EF SFR-A 0.7 0.00011


1936332022 0.138 EF SFR-B 1.0 0.00016


1936332023 0.136 EF SFR-B 1.0 0.00016


1936332024 0.137 EF SFR-B 1.0 0.00016


1936332025 0.137 EF SFR-B 1.0 0.00016


1936332026 0.137 EF SFR-B 1.0 0.00016


1936332027 0.137 EF SFR-B 1.0 0.00016


1936332028 0.137 EF SFR-B 1.0 0.00016


1936332029 0.137 EF SFR-B 1.0 0.00016


1936332030 0.138 EF SFR-B 1.0 0.00016


1936332031 0.187 EF SFR-B 1.0 0.00016


1936332032 0.109 EF SFR-A 0.7 0.00011


1936332033 0.109 EF SFR-A 0.7 0.00011
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1936332034 0.109 EF SFR-A 0.7 0.00011


1936332035 0.109 EF SFR-A 0.7 0.00011


1936332036 0.109 EF SFR-A 0.7 0.00011


1936332037 0.154 EF SFR-B 1.0 0.00016


1936332038 0.137 EF SFR-B 1.0 0.00016


1936332039 0.137 EF SFR-B 1.0 0.00016


1936332040 0.136 EF SFR-B 1.0 0.00016


1936332041 0.225 EF SFR-B 1.0 0.00016


1936332042 0.123 EF SFR-A 0.7 0.00011


1936333001 0.151 EF SFR-B 1.0 0.00016


1936333002 0.151 EF SFR-B 1.0 0.00016


1936333003 0.151 EF SFR-B 1.0 0.00016


1936333004 0.151 EF SFR-B 1.0 0.00016


1936333005 0.150 EF SFR-B 1.0 0.00016


1936333006 0.150 EF SFR-B 1.0 0.00016


1936333007 0.150 EF SFR-B 1.0 0.00016


1936333008 0.150 EF SFR-B 1.0 0.00016


1936333009 0.150 EF SFR-B 1.0 0.00016


1936333010 0.206 EF SFR-B 1.0 0.00016


1936333011 0.161 EF SFR-B 1.0 0.00016


1936333012 0.161 EF SFR-B 1.0 0.00016


1936333013 0.160 EF SFR-B 1.0 0.00016


1936333014 0.161 EF SFR-B 1.0 0.00016


1936333015 0.161 EF SFR-B 1.0 0.00016


1936333016 0.161 EF SFR-B 1.0 0.00016


1936333017 0.161 EF SFR-B 1.0 0.00016


1936333018 0.181 EF SFR-B 1.0 0.00016


1936333019 0.172 EF SFR-B 1.0 0.00016


1936333020 0.172 EF SFR-B 1.0 0.00016


1936333021 0.172 EF SFR-B 1.0 0.00016


1936333022 0.172 EF SFR-B 1.0 0.00016


1936333023 0.172 EF SFR-B 1.0 0.00016


1936333024 0.172 EF SFR-B 1.0 0.00016


1936333025 0.172 EF SFR-B 1.0 0.00016


1936333026 0.172 EF SFR-B 1.0 0.00016


1936333027 0.172 EF SFR-B 1.0 0.00016


1936333028 0.236 EF SFR-B 1.0 0.00016


1936333029 0.149 EF SFR-B 1.0 0.00016


1936333030 0.149 EF SFR-B 1.0 0.00016


1936333031 0.147 EF SFR-B 1.0 0.00016


1936333032 0.180 EF SFR-B 1.0 0.00016


1936333033 0.160 EF SFR-B 1.0 0.00016


1936333034 0.157 EF SFR-B 1.0 0.00016


1936333035 0.158 EF SFR-B 1.0 0.00016


1936333036 0.107 EF SFR-A 0.7 0.00011
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1936351014 0.342 EF NR 3.1 0.00048


1936351015 0.155 EF SFR-B 1.0 0.00016


1936351016 0.155 EF SFR-B 1.0 0.00016


1936351017 0.155 EF SFR-B 1.0 0.00016


1936351018 0.155 EF SFR-B 1.0 0.00016


1936351019 0.155 EF SFR-B 1.0 0.00016


1936351020 0.149 EF SFR-B 1.0 0.00016


1936351021 0.149 EF SFR-B 1.0 0.00016


1936351022 0.154 EF SFR-B 1.0 0.00016


1936351023 0.154 EF SFR-B 1.0 0.00016


1936351024 0.154 EF SFR-B 1.0 0.00016


1936351025 0.154 EF SFR-B 1.0 0.00016


1936351026 0.154 EF SFR-B 1.0 0.00016


1936351027 0.154 EF SFR-B 1.0 0.00016


1936351028 0.154 EF SFR-B 1.0 0.00016


1936351029 0.155 EF SFR-B 1.0 0.00016


1936351030 0.154 EF SFR-B 1.0 0.00016


1936351031 0.597 EF NR 5.1 0.00079


1936351042 1.522 EF MFR 8.5 0.00132


1936352001 0.179 EF SFR-B 1.0 0.00016


1936352002 0.149 EF SFR-B 1.0 0.00016


1936352003 0.149 EF SFR-B 1.0 0.00016


1936352004 0.149 EF SFR-B 1.0 0.00016


1936352005 0.149 EF SFR-B 1.0 0.00016


1936352006 0.154 EF SFR-B 1.0 0.00016


1936352007 0.154 EF SFR-B 1.0 0.00016


1936352008 0.154 EF SFR-B 1.0 0.00016


1936352009 0.154 EF SFR-B 1.0 0.00016


1936352010 0.154 EF SFR-B 1.0 0.00016


1936352011 0.154 EF SFR-B 1.0 0.00016


1936352012 0.154 EF SFR-B 1.0 0.00016


1936352013 0.154 EF SFR-B 1.0 0.00016


1936352014 0.154 EF SFR-B 1.0 0.00016


1936352015 0.138 EF SFR-B 1.0 0.00016


1936352016 0.159 EF SFR-B 1.0 0.00016


1936352017 0.179 EF SFR-B 1.0 0.00016


1936352018 0.149 EF SFR-B 1.0 0.00016


1936352019 0.149 EF SFR-B 1.0 0.00016


1936352020 0.149 EF SFR-B 1.0 0.00016


1936352021 0.149 EF SFR-B 1.0 0.00016


1936352022 0.149 EF SFR-B 1.0 0.00016


1936352023 0.149 EF SFR-B 1.0 0.00016


1936352024 0.149 EF SFR-B 1.0 0.00016


1936352025 0.149 EF SFR-B 1.0 0.00016


1936352026 0.149 EF SFR-B 1.0 0.00016







CITY OF BIRMINGHAM
STORM WATER UTILITY FEE APPORTIONMENT


Y:\201508\20150821\03_Studies\Final\Apportionment Roll 2016.xls Page 89 of 97 10/21/2016


Parcel ID
Total Area 


(acre) District
Property       


Type ESWU SW Share
1936352027 0.149 EF SFR-B 1.0 0.00016


1936352028 0.149 EF SFR-B 1.0 0.00016


1936352029 0.149 EF SFR-B 1.0 0.00016


1936352030 0.149 EF SFR-B 1.0 0.00016


1936352031 0.149 EF SFR-B 1.0 0.00016


1936352032 0.187 EF SFR-B 1.0 0.00016


1936353001 0.173 EF SFR-B 1.0 0.00016


1936353002 0.149 EF SFR-B 1.0 0.00016


1936353003 0.155 EF SFR-B 1.0 0.00016


1936353004 0.149 EF SFR-B 1.0 0.00016


1936353005 0.149 EF SFR-B 1.0 0.00016


1936353006 0.149 EF SFR-B 1.0 0.00016


1936353007 0.149 EF SFR-B 1.0 0.00016


1936353008 0.149 EF SFR-B 1.0 0.00016


1936353009 0.298 EF SFR-C 1.6 0.00025


1936353010 0.149 EF SFR-B 1.0 0.00016


1936353011 0.149 EF SFR-B 1.0 0.00016


1936353012 0.149 EF SFR-B 1.0 0.00016


1936353015 0.270 EF SFR-C 1.6 0.00025


1936353016 0.179 EF SFR-B 1.0 0.00016


1936353017 0.149 EF SFR-B 1.0 0.00016


1936353018 0.149 EF SFR-B 1.0 0.00016


1936353019 0.149 EF SFR-B 1.0 0.00016


1936353020 0.149 EF SFR-B 1.0 0.00016


1936353021 0.149 EF SFR-B 1.0 0.00016


1936353022 0.149 EF SFR-B 1.0 0.00016


1936353023 0.149 EF SFR-B 1.0 0.00016


1936353024 0.149 EF SFR-B 1.0 0.00016


1936353025 0.149 EF SFR-B 1.0 0.00016


1936353026 0.149 EF SFR-B 1.0 0.00016


1936353027 0.149 EF SFR-B 1.0 0.00016


1936353028 0.149 EF SFR-B 1.0 0.00016


1936353029 0.149 EF SFR-B 1.0 0.00016


1936353030 0.149 EF SFR-B 1.0 0.00016


1936353031 0.182 EF SFR-B 1.0 0.00016


1936353032 0.212 EF SFR-B 1.0 0.00016


1936354001 0.179 EF SFR-B 1.0 0.00016


1936354002 0.149 EF SFR-B 1.0 0.00016


1936354003 0.149 EF SFR-B 1.0 0.00016


1936354004 0.149 EF SFR-B 1.0 0.00016


1936354005 0.149 EF SFR-B 1.0 0.00016


1936354006 0.149 EF SFR-B 1.0 0.00016


1936354007 0.149 EF SFR-B 1.0 0.00016


1936354008 0.149 EF SFR-B 1.0 0.00016


1936354009 0.149 EF SFR-B 1.0 0.00016
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1936354010 0.149 EF SFR-B 1.0 0.00016


1936354011 0.149 EF SFR-B 1.0 0.00016


1936354012 0.149 EF SFR-B 1.0 0.00016


1936354013 0.149 EF SFR-B 1.0 0.00016


1936354014 0.149 EF SFR-B 1.0 0.00016


1936354015 0.149 EF SFR-B 1.0 0.00016


1936354016 0.180 EF SFR-B 1.0 0.00016


1936354017 0.177 EF SFR-B 1.0 0.00016


1936354018 0.147 EF SFR-B 1.0 0.00016


1936354019 0.147 EF SFR-B 1.0 0.00016


1936354020 0.147 EF SFR-B 1.0 0.00016


1936354021 0.147 EF SFR-B 1.0 0.00016


1936354022 0.147 EF SFR-B 1.0 0.00016


1936354023 0.147 EF SFR-B 1.0 0.00016


1936354024 0.147 EF SFR-B 1.0 0.00016


1936354025 0.147 EF SFR-B 1.0 0.00016


1936354026 0.147 EF SFR-B 1.0 0.00016


1936354027 0.146 EF SFR-B 1.0 0.00016


1936354028 0.146 EF SFR-B 1.0 0.00016


1936354029 0.146 EF SFR-B 1.0 0.00016


1936354030 0.146 EF SFR-B 1.0 0.00016


1936354031 0.146 EF SFR-B 1.0 0.00016


1936354032 0.174 EF SFR-B 1.0 0.00016


1936376001 0.148 EF SFR-B 1.0 0.00016


1936376002 0.143 EF SFR-B 1.0 0.00016


1936376003 0.149 EF SFR-B 1.0 0.00016


1936376004 0.137 EF SFR-B 1.0 0.00016


1936376005 0.149 EF SFR-B 1.0 0.00016


1936376006 0.137 EF SFR-B 1.0 0.00016


1936376007 0.137 EF SFR-B 1.0 0.00016


1936376008 0.149 EF SFR-B 1.0 0.00016


1936376009 0.137 EF SFR-B 1.0 0.00016


1936376010 0.149 EF SFR-B 1.0 0.00016


1936376011 0.143 EF SFR-B 1.0 0.00016


1936376012 0.146 EF SFR-B 1.0 0.00016


1936376013 0.146 EF SFR-B 1.0 0.00016


1936376014 0.137 EF SFR-B 1.0 0.00016


1936376015 0.148 EF SFR-B 1.0 0.00016


1936376016 0.137 EF SFR-B 1.0 0.00016


1936376017 0.149 EF SFR-B 1.0 0.00016


1936376018 0.148 EF SFR-B 1.0 0.00016


1936376019 0.143 EF SFR-B 1.0 0.00016


1936376020 0.149 EF SFR-B 1.0 0.00016


1936376021 0.137 EF SFR-B 1.0 0.00016


1936376022 0.149 EF SFR-B 1.0 0.00016
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1936376023 0.137 EF SFR-B 1.0 0.00016


1936376024 0.137 EF SFR-B 1.0 0.00016


1936376025 0.149 EF SFR-B 1.0 0.00016


1936376026 0.137 EF SFR-B 1.0 0.00016


1936376027 0.149 EF SFR-B 1.0 0.00016


1936376028 0.143 EF SFR-B 1.0 0.00016


1936376029 0.146 EF SFR-B 1.0 0.00016


1936376030 0.146 EF SFR-B 1.0 0.00016


1936376031 0.137 EF SFR-B 1.0 0.00016


1936376032 0.148 EF SFR-B 1.0 0.00016


1936376033 0.137 EF SFR-B 1.0 0.00016


1936376034 0.149 EF SFR-B 1.0 0.00016


1936377001 0.136 EF SFR-B 1.0 0.00016


1936377002 0.134 EF SFR-B 1.0 0.00016


1936377003 0.137 EF SFR-B 1.0 0.00016


1936377004 0.134 EF SFR-B 1.0 0.00016


1936377005 0.134 EF SFR-B 1.0 0.00016


1936377006 0.137 EF SFR-B 1.0 0.00016


1936377007 0.134 EF SFR-B 1.0 0.00016


1936377008 0.137 EF SFR-B 1.0 0.00016


1936377009 0.134 EF SFR-B 1.0 0.00016


1936377010 0.137 EF SFR-B 1.0 0.00016


1936377011 0.134 EF SFR-B 1.0 0.00016


1936377012 0.137 EF SFR-B 1.0 0.00016


1936377013 0.134 EF SFR-B 1.0 0.00016


1936377014 0.137 EF SFR-B 1.0 0.00016


1936377015 0.137 EF SFR-B 1.0 0.00016


1936377016 0.136 EF SFR-B 1.0 0.00016


1936377017 0.134 EF SFR-B 1.0 0.00016


1936377018 0.137 EF SFR-B 1.0 0.00016


1936377019 0.159 EF SFR-B 1.0 0.00016


1936377020 0.157 EF SFR-B 1.0 0.00016


1936377021 0.157 EF SFR-B 1.0 0.00016


1936377022 0.157 EF SFR-B 1.0 0.00016


1936377023 0.157 EF SFR-B 1.0 0.00016


1936377024 0.157 EF SFR-B 1.0 0.00016


1936377025 0.157 EF SFR-B 1.0 0.00016


1936377026 0.156 EF SFR-B 1.0 0.00016


1936377027 0.156 EF SFR-B 1.0 0.00016


1936377028 0.156 EF SFR-B 1.0 0.00016


1936377029 0.156 EF SFR-B 1.0 0.00016


1936377030 0.156 EF SFR-B 1.0 0.00016


1936377031 0.156 EF SFR-B 1.0 0.00016


1936377032 0.156 EF SFR-B 1.0 0.00016


1936377033 0.156 EF SFR-B 1.0 0.00016
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1936377034 0.159 EF SFR-B 1.0 0.00016


1936377035 0.156 EF SFR-B 1.0 0.00016


1936377036 0.156 EF SFR-B 1.0 0.00016


1936377037 0.160 EF SFR-B 1.0 0.00016


1936378003 0.138 EF SFR-B 1.0 0.00016


1936378004 0.138 EF SFR-B 1.0 0.00016


1936378005 0.138 EF SFR-B 1.0 0.00016


1936378006 0.138 EF SFR-B 1.0 0.00016


1936378007 0.138 EF SFR-B 1.0 0.00016


1936378008 0.138 EF SFR-B 1.0 0.00016


1936378009 0.138 EF SFR-B 1.0 0.00016


1936378010 0.138 EF SFR-B 1.0 0.00016


1936378011 0.138 EF SFR-B 1.0 0.00016


1936378012 0.138 EF SFR-B 1.0 0.00016


1936378013 0.151 EF SFR-B 1.0 0.00016


1936378014 0.149 EF SFR-B 1.0 0.00016


1936378015 0.177 EF SFR-B 1.0 0.00016


1936378016 0.124 EF SFR-A 0.7 0.00011


1936378017 0.117 EF SFR-A 0.7 0.00011


1936378018 0.137 EF SFR-B 1.0 0.00016


1936378019 0.137 EF SFR-B 1.0 0.00016


1936378020 0.137 EF SFR-B 1.0 0.00016


1936378021 0.137 EF SFR-B 1.0 0.00016


1936378022 0.137 EF SFR-B 1.0 0.00016


1936378023 0.137 EF SFR-B 1.0 0.00016


1936378024 0.137 EF SFR-B 1.0 0.00016


1936378025 0.137 EF SFR-B 1.0 0.00016


1936378026 0.137 EF SFR-B 1.0 0.00016


1936378027 0.137 EF SFR-B 1.0 0.00016


1936378028 0.137 EF SFR-B 1.0 0.00016


1936378029 0.137 EF SFR-B 1.0 0.00016


1936378030 0.137 EF SFR-B 1.0 0.00016


1936378031 0.177 EF SFR-B 1.0 0.00016


1936378032 0.123 EF SFR-A 0.7 0.00011


1936378034 0.122 EF SFR-A 0.7 0.00011


1936378035 0.110 EF SFR-A 0.7 0.00011


1936379001 0.156 EF SFR-B 1.0 0.00016


1936379002 0.151 EF SFR-B 1.0 0.00016


1936379006 0.129 EF SFR-B 1.0 0.00016


1936379007 0.129 EF SFR-B 1.0 0.00016


1936379008 0.129 EF SFR-B 1.0 0.00016


1936379011 0.193 EF SFR-B 1.0 0.00016


1936379012 0.161 EF SFR-B 1.0 0.00016


1936379013 0.161 EF SFR-B 1.0 0.00016


1936379014 0.161 EF SFR-B 1.0 0.00016
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1936379015 0.161 EF SFR-B 1.0 0.00016


1936379016 0.159 EF SFR-B 1.0 0.00016


1936379017 0.182 EF SFR-B 1.0 0.00016


1936379018 0.129 EF SFR-B 1.0 0.00016


1936379020 0.242 EF NR 2.1 0.00033


1936379023 0.069 EF NR 0.6 0.00009


1936379024 0.046 EF NR 0.4 0.00006


1936379025 0.126 EF NR 1.1 0.00017


1936379026 0.094 EF NR 0.8 0.00012


1936379027 0.183 EF SFR-B 1.0 0.00016


1936379028 0.161 EF SFR-B 1.0 0.00016


1936379029 0.193 EF SFR-B 1.0 0.00016


1936379030 0.181 EF SFR-B 1.0 0.00016


1936379031 0.119 EF SFR-A 0.7 0.00011


1936379032 0.119 EF SFR-A 0.7 0.00011


1936379033 0.178 EF SFR-B 1.0 0.00016


1936379034 0.119 EF SFR-A 0.7 0.00011


1936379035 0.119 EF SFR-A 0.7 0.00011


1936379036 0.178 EF SFR-B 1.0 0.00016


1936379037 0.119 EF SFR-A 0.7 0.00011


1936379038 0.119 EF SFR-A 0.7 0.00011


1936379039 0.178 EF SFR-B 1.0 0.00016


1936379040 0.119 EF SFR-A 0.7 0.00011


1936379041 0.119 EF SFR-A 0.7 0.00011


1936379042 0.119 EF SFR-A 0.7 0.00011


1936401006 0.120 EF SFR-A 0.7 0.00011


1936401007 0.160 EF SFR-B 1.0 0.00016


1936401008 0.160 EF SFR-B 1.0 0.00016


1936401009 0.160 EF SFR-B 1.0 0.00016


1936401013 0.160 EF SFR-B 1.0 0.00016


1936401014 0.160 EF SFR-B 1.0 0.00016


1936401015 0.160 EF SFR-B 1.0 0.00016


1936401016 0.160 EF SFR-B 1.0 0.00016


1936401017 0.160 EF SFR-B 1.0 0.00016


1936401018 0.160 EF SFR-B 1.0 0.00016


1936401019 0.160 EF SFR-B 1.0 0.00016


1936401020 0.224 EF SFR-B 1.0 0.00016


1936401021 0.254 EF SFR-C 1.6 0.00025


1936401039 0.160 EF SFR-B 1.0 0.00016


1936401040 0.128 EF SFR-B 1.0 0.00016


1936401041 0.128 EF SFR-B 1.0 0.00016


1936401042 0.184 EF SFR-B 1.0 0.00016


1936401043 0.152 EF SFR-B 1.0 0.00016


1936401044 0.153 EF SFR-B 1.0 0.00016


1936401046 0.160 EF SFR-B 1.0 0.00016
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1936401047 0.160 EF SFR-B 1.0 0.00016


1936401048 0.160 EF SFR-B 1.0 0.00016


1936401049 0.160 EF SFR-B 1.0 0.00016


1936401050 0.160 EF SFR-B 1.0 0.00016


1936402042 0.155 EF SFR-B 1.0 0.00016


1936402043 0.158 EF SFR-B 1.0 0.00016


1936402044 0.157 EF SFR-B 1.0 0.00016


1936402045 0.155 EF SFR-B 1.0 0.00016


1936402047 0.162 EF SFR-B 1.0 0.00016


1936402048 0.152 EF SFR-B 1.0 0.00016


1936404013 0.235 EF SFR-B 1.0 0.00016


1936404014 0.242 EF SFR-B 1.0 0.00016


1936404015 0.161 EF SFR-B 1.0 0.00016


1936404016 0.160 EF SFR-B 1.0 0.00016


1936404017 0.159 EF SFR-B 1.0 0.00016


1936404018 0.164 EF SFR-B 1.0 0.00016


1936404019 0.157 EF SFR-B 1.0 0.00016


1936404020 0.160 EF SFR-B 1.0 0.00016


1936404021 0.148 EF SFR-B 1.0 0.00016


1936404022 0.142 EF SFR-B 1.0 0.00016


1936451001 0.140 EF SFR-B 1.0 0.00016


1936451002 0.138 EF SFR-B 1.0 0.00016


1936451003 0.137 EF SFR-B 1.0 0.00016


1936451007 0.189 EF SFR-B 1.0 0.00016


1936451008 0.157 EF SFR-B 1.0 0.00016


1936451009 0.157 EF SFR-B 1.0 0.00016


1936451010 0.157 EF SFR-B 1.0 0.00016


1936451011 0.153 EF SFR-B 1.0 0.00016


1936451012 0.152 EF SFR-B 1.0 0.00016


1936451013 0.158 EF SFR-B 1.0 0.00016


1936451014 0.155 EF SFR-B 1.0 0.00016


1936451015 0.157 EF SFR-B 1.0 0.00016


1936451016 0.168 EF SFR-B 1.0 0.00016


1936451017 0.140 EF SFR-B 1.0 0.00016


1936451018 0.124 EF SFR-A 0.7 0.00011


1936451019 0.124 EF SFR-A 0.7 0.00011


1936451020 0.124 EF SFR-A 0.7 0.00011


1936451021 0.124 EF SFR-A 0.7 0.00011


1936451022 0.124 EF SFR-A 0.7 0.00011


1936451023 0.124 EF SFR-A 0.7 0.00011


1936451024 0.124 EF SFR-A 0.7 0.00011


1936451025 0.124 EF SFR-A 0.7 0.00011


1936451026 0.124 EF SFR-A 0.7 0.00011


1936451027 0.124 EF SFR-A 0.7 0.00011


1936451028 0.372 EF SFR-C 1.6 0.00025







CITY OF BIRMINGHAM
STORM WATER UTILITY FEE APPORTIONMENT


Y:\201508\20150821\03_Studies\Final\Apportionment Roll 2016.xls Page 95 of 97 10/21/2016


Parcel ID
Total Area 


(acre) District
Property       


Type ESWU SW Share
1936452001 0.154 EF SFR-B 1.0 0.00016


1936452002 0.160 EF SFR-B 1.0 0.00016


1936452003 0.162 EF SFR-B 1.0 0.00016


1936452004 0.157 EF SFR-B 1.0 0.00016


1936452005 0.162 EF SFR-B 1.0 0.00016


1936452006 0.163 EF SFR-B 1.0 0.00016


1936452007 0.160 EF SFR-B 1.0 0.00016


1936452008 0.157 EF SFR-B 1.0 0.00016


1936452009 0.158 EF SFR-B 1.0 0.00016


1936452010 0.151 EF SFR-B 1.0 0.00016


1936452011 0.137 EF SFR-B 1.0 0.00016


1936452012 0.124 EF SFR-A 0.7 0.00011


1936452013 0.124 EF SFR-A 0.7 0.00011


1936452014 0.124 EF SFR-A 0.7 0.00011


1936452015 0.124 EF SFR-A 0.7 0.00011


1936452016 0.124 EF SFR-A 0.7 0.00011


1936452017 0.124 EF SFR-A 0.7 0.00011


1936452018 0.124 EF SFR-A 0.7 0.00011


1936452019 0.124 EF SFR-A 0.7 0.00011


1936452020 0.124 EF SFR-A 0.7 0.00011


1936452021 0.124 EF SFR-A 0.7 0.00011


1936452022 0.124 EF SFR-A 0.7 0.00011


1936452023 0.124 EF SFR-A 0.7 0.00011


1936453004 10.895 EF NR 47.3 0.00734


1936454001 0.134 EF SFR-B 1.0 0.00016


1936454002 0.118 EF SFR-A 0.7 0.00011


1936454003 0.121 EF SFR-A 0.7 0.00011


1936454004 0.121 EF SFR-A 0.7 0.00011


1936454005 0.121 EF SFR-A 0.7 0.00011


1936454006 0.121 EF SFR-A 0.7 0.00011


1936454007 0.121 EF SFR-A 0.7 0.00011


1936454008 0.121 EF SFR-A 0.7 0.00011


1936454009 0.121 EF SFR-A 0.7 0.00011


1936454010 0.121 EF SFR-A 0.7 0.00011


1936454011 0.126 EF SFR-B 1.0 0.00016


1936454012 0.123 EF SFR-A 0.7 0.00011


1936454013 1.822 EF MFR 11.9 0.00185


1936454014 0.124 EF SFR-A 0.7 0.00011


1936454015 0.110 EF SFR-A 0.7 0.00011


1936454016 0.110 EF SFR-A 0.7 0.00011


1936454017 0.110 EF SFR-A 0.7 0.00011


1936454018 0.110 EF SFR-A 0.7 0.00011


1936454019 0.110 EF SFR-A 0.7 0.00011


1936454020 0.110 EF SFR-A 0.7 0.00011


1936454021 0.110 EF SFR-A 0.7 0.00011
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1936454022 0.110 EF SFR-A 0.7 0.00011


1936454023 0.110 EF SFR-A 0.7 0.00011


1936454024 0.124 EF SFR-A 0.7 0.00011


1936454025 0.116 EF SFR-A 0.7 0.00011


1936455001 0.124 EF SFR-A 0.7 0.00011


1936455002 0.124 EF SFR-A 0.7 0.00011


1936455003 0.110 EF SFR-A 0.7 0.00011


1936455004 0.110 EF SFR-A 0.7 0.00011


1936455005 0.110 EF SFR-A 0.7 0.00011


1936455006 0.110 EF SFR-A 0.7 0.00011


1936455007 0.110 EF SFR-A 0.7 0.00011


1936455008 0.110 EF SFR-A 0.7 0.00011


1936455009 0.110 EF SFR-A 0.7 0.00011


1936455010 0.110 EF SFR-A 0.7 0.00011


1936455011 0.110 EF SFR-A 0.7 0.00011


1936455012 0.131 EF SFR-B 1.0 0.00016


1936455013 0.124 EF SFR-A 0.7 0.00011


1936455014 0.124 EF SFR-A 0.7 0.00011


1936455015 0.110 EF SFR-A 0.7 0.00011


1936455016 0.110 EF SFR-A 0.7 0.00011


1936455017 0.110 EF SFR-A 0.7 0.00011


1936455018 0.110 EF SFR-A 0.7 0.00011


1936455019 0.110 EF SFR-A 0.7 0.00011


1936455020 0.110 EF SFR-A 0.7 0.00011


1936455021 0.110 EF SFR-A 0.7 0.00011


1936455022 0.124 EF SFR-A 0.7 0.00011


1936455023 0.124 EF SFR-A 0.7 0.00011


1936455024 0.114 EF SFR-A 0.7 0.00011


1936456002 0.119 EF SFR-A 0.7 0.00011


1936456003 0.119 EF SFR-A 0.7 0.00011


1936456004 0.119 EF SFR-A 0.7 0.00011


1936456005 0.119 EF SFR-A 0.7 0.00011


1936456006 0.119 EF SFR-A 0.7 0.00011


1936456007 0.119 EF SFR-A 0.7 0.00011


1936456008 0.119 EF SFR-A 0.7 0.00011


1936456009 0.119 EF SFR-A 0.7 0.00011


1936456010 0.119 EF SFR-A 0.7 0.00011


1936456011 0.134 EF SFR-B 1.0 0.00016


1936456012 0.128 EF SFR-B 1.0 0.00016


1936456013 0.303 EF NR 2.7 0.00042


1936456016 0.152 EF MFR 0.8 0.00012


1936456017 0.152 EF MFR 1.0 0.00016


1936456018 0.470 EF MFR 3.4 0.00053


1936456019 1.254 EF MFR 7.7 0.00120


1936456047 0.152 EF MFR 1.0 0.00016
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1936457001 0.134 EF SFR-B 1.0 0.00016


1936457002 0.134 EF SFR-B 1.0 0.00016


1936457003 0.134 EF SFR-B 1.0 0.00016


1936457004 0.134 EF SFR-B 1.0 0.00016


1936457005 0.119 EF SFR-A 0.7 0.00011


1936457006 0.119 EF SFR-A 0.7 0.00011


1936457007 0.119 EF SFR-A 0.7 0.00011


1936457008 0.119 EF SFR-A 0.7 0.00011


1936457009 0.119 EF SFR-A 0.7 0.00011


1936457010 0.119 EF SFR-A 0.7 0.00011


1936457011 0.119 EF SFR-A 0.7 0.00011


1936457012 0.140 EF SFR-B 1.0 0.00016


1936457013 0.440 EF MFR 3.0 0.00047


1936457014 0.427 EF MFR 3.0 0.00047


1936457015 0.423 EF MFR 2.6 0.00040


Total for EF District 6442.1 1.00000
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1925456037 0.317 SO NR 0.5 0.00010


1925477008 0.167 SO SFR-B 1.0 0.00019


1925477009 0.167 SO SFR-B 1.0 0.00019


1925477010 0.167 SO SFR-B 1.0 0.00019


1925478006 0.167 SO SFR-B 1.0 0.00019


1925478007 0.167 SO SFR-B 1.0 0.00019


1925478008 0.334 SO SFR-C 1.6 0.00031


1925478009 0.167 SO SFR-B 1.0 0.00019


1925479003 2.024 SO NR 13.5 0.00260


1925479004 1.454 SO NR 3.4 0.00065


1925481001 0.167 SO SFR-B 1.0 0.00019


1925481002 0.167 SO SFR-B 1.0 0.00019


1925481003 0.167 SO SFR-B 1.0 0.00019


1925481004 0.167 SO SFR-B 1.0 0.00019


1925481005 0.167 SO SFR-B 1.0 0.00019


1925481006 0.167 SO SFR-B 1.0 0.00019


1925481007 0.167 SO SFR-B 1.0 0.00019


1925481008 0.167 SO SFR-B 1.0 0.00019


1925481009 0.167 SO SFR-B 1.0 0.00019


1925481010 0.167 SO SFR-B 1.0 0.00019


1925481011 0.167 SO SFR-B 1.0 0.00019


1925481012 0.167 SO SFR-B 1.0 0.00019


1925481013 0.167 SO SFR-B 1.0 0.00019


1925481014 0.167 SO SFR-B 1.0 0.00019


1925481015 0.167 SO SFR-B 1.0 0.00019


1925481016 0.167 SO SFR-B 1.0 0.00019


1925481017 0.167 SO SFR-B 1.0 0.00019


1925481018 0.167 SO SFR-B 1.0 0.00019


1925483016 0.137 SO SFR-B 1.0 0.00019


1925483017 0.166 SO SFR-B 1.0 0.00019


1925483018 0.166 SO SFR-B 1.0 0.00019


1925483032 3.801 SO NR 32.9 0.00632


1925484001 0.167 SO SFR-B 1.0 0.00019


1925484002 0.167 SO SFR-B 1.0 0.00019


1925484003 0.167 SO SFR-B 1.0 0.00019


1925484004 0.167 SO SFR-B 1.0 0.00019


1925484005 0.167 SO SFR-B 1.0 0.00019


1925484006 0.167 SO SFR-B 1.0 0.00019


1925484007 0.167 SO SFR-B 1.0 0.00019


1925484008 0.167 SO SFR-B 1.0 0.00019


1925484009 0.167 SO SFR-B 1.0 0.00019


1925484010 0.166 SO SFR-B 1.0 0.00019


1925484011 0.166 SO SFR-B 1.0 0.00019


1925484012 0.166 SO SFR-B 1.0 0.00019


1925484013 0.166 SO SFR-B 1.0 0.00019
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1925484014 0.166 SO SFR-B 1.0 0.00019


1925484015 0.166 SO SFR-B 1.0 0.00019


1925484016 0.210 SO SFR-B 1.0 0.00019


1925484017 0.138 SO SFR-B 1.0 0.00019


1925485001 0.155 SO SFR-B 1.0 0.00019


1925485002 0.155 SO SFR-B 1.0 0.00019


1925485003 0.155 SO SFR-B 1.0 0.00019


1925485004 0.155 SO SFR-B 1.0 0.00019


1925485005 0.161 SO SFR-B 1.0 0.00019


1925485006 0.143 SO SFR-B 1.0 0.00019


1925485007 0.139 SO SFR-B 1.0 0.00019


1925485008 0.138 SO SFR-B 1.0 0.00019


1925485009 0.138 SO SFR-B 1.0 0.00019


1925485010 0.137 SO SFR-B 1.0 0.00019


1925486001 0.220 SO SFR-B 1.0 0.00019


1925486002 0.220 SO SFR-B 1.0 0.00019


1925486003 0.220 SO SFR-B 1.0 0.00019


1925486004 0.220 SO SFR-B 1.0 0.00019


1925486005 0.220 SO SFR-B 1.0 0.00019


1925486006 0.221 SO SFR-B 1.0 0.00019


1925486007 0.168 SO SFR-B 1.0 0.00019


1925486008 0.145 SO SFR-B 1.0 0.00019


1925486009 0.145 SO SFR-B 1.0 0.00019


1925486013 0.220 SO NR 1.8 0.00035


1925486014 0.220 SO NR 1.7 0.00033


1925486017 0.224 SO NR 2.0 0.00038


1925486018 0.660 SO NR 5.8 0.00111


1925486019 0.466 SO NR 4.0 0.00077


1925487001 0.143 SO SFR-B 1.0 0.00019


1925487002 0.143 SO SFR-B 1.0 0.00019


1925487003 0.174 SO SFR-B 1.0 0.00019


1925487004 0.170 SO SFR-B 1.0 0.00019


1925487005 0.145 SO SFR-B 1.0 0.00019


1925487006 0.145 SO SFR-B 1.0 0.00019


1925487007 0.469 SO NR 4.0 0.00077


1925487008 0.091 SO NR 0.8 0.00015


1925487009 0.378 SO NR 3.4 0.00065


1936127001 0.567 SO NR 4.5 0.00087


1936127004 0.567 SO NR 4.4 0.00085


1936128001 0.083 SO NR 0.8 0.00015


1936128002 0.083 SO NR 0.8 0.00015


1936128003 0.145 SO NR 1.3 0.00025


1936128004 0.323 SO NR 2.9 0.00056


1936128006 0.060 SO NR 0.5 0.00010


1936128008 0.171 SO NR 1.6 0.00031
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1936128013 0.188 SO NR 1.7 0.00033


1936129001 0.086 SO NR 0.8 0.00015


1936129002 0.086 SO NR 0.8 0.00015


1936129003 0.086 SO NR 0.8 0.00015


1936129004 0.115 SO NR 1.0 0.00019


1936129005 0.124 SO NR 1.1 0.00021


1936129006 0.041 SO NR 0.4 0.00008


1936129010 0.312 SO NR 2.5 0.00048


1936129012 0.156 SO NR 1.3 0.00025


1936130001 3.405 SO NR 21.7 0.00417


1936132007 0.816 SO NR 6.3 0.00121


1936133001 1.135 SO NR 6.5 0.00125


1936134001 0.114 SO NR 1.0 0.00019


1936134006 1.021 SO NR 9.2 0.00177


1936136006 0.188 SO MFR 1.1 0.00021


1936136009 0.095 SO MFR 0.8 0.00015


1936136012 0.274 SO MFR 2.4 0.00046


1936136016 0.189 SO MFR 1.6 0.00031


1936137001 0.282 SO MFR 2.3 0.00044


1936137003 0.175 SO MFR 1.1 0.00021


1936137007 0.095 SO SFR-A 0.7 0.00013


1936137009 0.382 SO MFR 3.3 0.00063


1936137015 0.095 SO MFR 0.8 0.00015


1936137017 0.053 SO MFR 0.5 0.00010


1936137018 0.052 SO MFR 0.4 0.00008


1936138001 0.105 SO NR 1.0 0.00019


1936138002 0.126 SO NR 1.1 0.00021


1936138003 0.269 SO NR 2.4 0.00046


1936138007 0.513 SO NR 4.6 0.00088


1936177028 0.240 SO MFR 1.6 0.00031


1936177034 0.331 SO MFR 2.7 0.00052


1936178002 0.183 SO MFR 1.6 0.00031


1936178024 0.176 SO MFR 1.5 0.00029


1936179003 0.090 SO NR 0.7 0.00013


1936179004 0.235 SO NR 2.0 0.00038


1936179025 0.265 SO NR 2.3 0.00044


1936185030 0.211 SO SFR-B 1.0 0.00019


1936185031 0.189 SO SFR-B 1.0 0.00019


1936185032 0.172 SO SFR-B 1.0 0.00019


1936185033 0.172 SO SFR-B 1.0 0.00019


1936185034 0.237 SO SFR-B 1.0 0.00019


1936185035 0.247 SO SFR-B 1.0 0.00019


1936185040 0.133 SO SFR-B 1.0 0.00019


1936187001 0.212 SO MFR 1.9 0.00037


1936201001 0.073 SO NR 0.7 0.00013
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1936201005 0.050 SO NR 0.5 0.00010


1936201006 0.127 SO NR 1.2 0.00023


1936201009 0.089 SO NR 0.8 0.00015


1936201010 0.111 SO NR 1.0 0.00019


1936201011 0.146 SO NR 1.3 0.00025


1936201012 0.038 SO NR 0.3 0.00006


1936201013 0.132 SO NR 1.2 0.00023


1936201014 0.105 SO NR 1.0 0.00019


1936201015 0.136 SO NR 1.2 0.00023


1936201018 0.146 SO NR 1.3 0.00025


1936201019 0.678 SO NR 6.2 0.00119


1936201020 0.176 SO NR 1.6 0.00031


1936201021 0.095 SO NR 0.9 0.00017


1936201022 0.122 SO NR 1.1 0.00021


1936202001 1.857 SO NR 14.5 0.00279


1936202008 0.236 SO NR 2.1 0.00040


1936202009 0.076 SO NR 0.7 0.00013


1936202015 0.730 SO NR 6.6 0.00127


1936202016 0.554 SO NR 5.0 0.00096


1936202017 0.312 SO NR 2.6 0.00050


1936202018 0.606 SO NR 5.4 0.00104


1936203011 0.207 SO NR 1.9 0.00037


1936203012 0.126 SO NR 0.7 0.00013


1936203013 0.090 SO SFR-A 0.7 0.00013


1936203014 0.139 SO SFR-B 1.0 0.00019


1936203022 0.089 SO SFR-A 0.7 0.00013


1936203023 0.083 SO SFR-A 0.7 0.00013


1936203026 0.147 SO SFR-B 1.0 0.00019


1936203027 0.161 SO SFR-B 1.0 0.00019


1936203028 0.313 SO SFR-C 1.6 0.00031


1936203029 0.139 SO SFR-B 1.0 0.00019


1936203030 0.264 SO SFR-C 1.6 0.00031


1936203031 0.909 SO MFR 6.7 0.00129


1936204001 0.113 SO NR 1.0 0.00019


1936204006 0.300 SO NR 2.7 0.00052


1936204007 0.113 SO NR 0.8 0.00015


1936204008 0.100 SO NR 0.8 0.00015


1936204014 0.186 SO NR 1.7 0.00033


1936204016 0.240 SO NR 2.0 0.00038


1936204021 0.747 SO NR 6.1 0.00117


1936204025 0.566 SO NR 4.9 0.00094


1936205003 0.088 SO NR 0.5 0.00010


1936205004 0.099 SO NR 0.8 0.00015


1936205005 0.509 SO MFR 3.9 0.00075


1936205006 0.128 SO SFR-B 1.0 0.00019
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1936205007 0.145 SO SFR-B 1.0 0.00019


1936205008 0.130 SO SFR-B 1.0 0.00019


1936205011 0.126 SO SFR-B 1.0 0.00019


1936205012 0.095 SO SFR-A 0.7 0.00013


1936205013 0.119 SO SFR-A 0.7 0.00013


1936205014 0.124 SO SFR-A 0.7 0.00013


1936205015 0.101 SO SFR-A 0.7 0.00013


1936205021 0.142 SO NR 1.1 0.00021


1936205026 0.456 SO NR 4.1 0.00079


1936205034 0.149 SO SFR-B 1.0 0.00019


1936205037 0.093 SO NR 0.7 0.00013


1936205038 0.170 SO NR 1.1 0.00021


1936205039 0.140 SO NR 1.0 0.00019


1936205040 0.393 SO NR 3.1 0.00060


1936205041 1.023 SO NR 9.2 0.00177


1936205043 0.165 SO NR 1.5 0.00029


1936206001 0.441 SO NR 4.0 0.00077


1936206002 0.195 SO NR 1.8 0.00035


1936206005 0.339 SO NR 3.1 0.00060


1936206006 0.409 SO NR 3.7 0.00071


1936206007 0.529 SO NR 4.8 0.00092


1936206008 0.165 SO NR 1.5 0.00029


1936206015 0.296 SO NR 2.7 0.00052


1936206016 0.121 SO NR 1.1 0.00021


1936206018 0.146 SO NR 1.3 0.00025


1936206020 0.227 SO NR 2.1 0.00040


1936206021 0.482 SO NR 4.4 0.00085


1936206023 0.105 SO NR 1.0 0.00019


1936206024 0.569 SO NR 5.1 0.00098


1936207001 0.344 SO NR 3.1 0.00060


1936207004 0.040 SO NR 0.4 0.00008


1936207008 0.538 SO NR 4.8 0.00092


1936207009 0.525 SO NR 4.8 0.00092


1936208004 0.605 SO NR 5.5 0.00106


1936208011 0.145 SO NR 1.3 0.00025


1936208012 0.276 SO NR 2.5 0.00048


1936208015 0.253 SO NR 1.8 0.00035


1936208016 0.979 SO NR 8.9 0.00171


1936208017 1.624 SO NR 13.7 0.00263


1936210001 1.550 SO NR 13.0 0.00250


1936210003 0.058 SO NR 0.1 0.00002


1936210005 0.095 SO NR 0.9 0.00017


1936211001 0.415 SO NR 3.4 0.00065


1936226002 1.249 SO NR 3.6 0.00069


1936226003 0.302 SO NR 2.7 0.00052
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1936226007 0.148 SO NR 1.3 0.00025


1936226009 0.250 SO NR 2.1 0.00040


1936226012 0.266 SO NR 2.4 0.00046


1936226013 0.197 SO NR 1.8 0.00035


1936226020 0.560 SO NR 5.0 0.00096


1936226021 0.096 SO NR 0.9 0.00017


1936226022 0.542 SO NR 4.9 0.00094


1936227002 0.928 SO NR 8.4 0.00161


1936227003 0.540 SO NR 4.3 0.00083


1936227005 0.405 SO NR 3.5 0.00067


1936227006 0.202 SO NR 1.8 0.00035


1936227007 0.101 SO NR 0.9 0.00017


1936227008 0.152 SO NR 1.3 0.00025


1936227009 0.148 SO SFR-B 1.0 0.00019


1936227010 0.149 SO SFR-B 1.0 0.00019


1936227011 0.149 SO SFR-B 1.0 0.00019


1936227012 0.150 SO SFR-B 1.0 0.00019


1936227013 0.151 SO SFR-B 1.0 0.00019


1936227014 0.151 SO SFR-B 1.0 0.00019


1936227015 0.152 SO SFR-B 1.0 0.00019


1936227016 0.151 SO SFR-B 1.0 0.00019


1936227017 0.149 SO SFR-B 1.0 0.00019


1936227024 1.242 SO NR 10.1 0.00194


1936227025 0.230 SO SFR-B 1.0 0.00019


1936227026 0.212 SO SFR-B 1.0 0.00019


1936227028 0.359 SO NR 2.8 0.00054


1936227029 1.839 SO NR 15.7 0.00302


1936228001 0.619 SO NR 5.1 0.00098


1936228002 0.187 SO NR 1.7 0.00033


1936228003 0.126 SO NR 1.1 0.00021


1936228004 0.177 SO NR 1.6 0.00031


1936228005 0.490 SO NR 4.2 0.00081


1936229001 0.152 SO SFR-B 1.0 0.00019


1936229002 0.152 SO SFR-B 1.0 0.00019


1936229003 0.163 SO SFR-B 1.0 0.00019


1936229004 0.138 SO SFR-B 1.0 0.00019


1936229006 0.138 SO SFR-B 1.0 0.00019


1936229007 0.138 SO SFR-B 1.0 0.00019


1936229008 0.138 SO SFR-B 1.0 0.00019


1936229009 0.138 SO SFR-B 1.0 0.00019


1936229010 0.138 SO SFR-B 1.0 0.00019


1936229011 0.138 SO SFR-B 1.0 0.00019


1936229012 0.152 SO SFR-B 1.0 0.00019


1936229013 0.152 SO SFR-B 1.0 0.00019


1936229014 0.163 SO SFR-B 1.0 0.00019







CITY OF BIRMINGHAM
STORM WATER UTILITY FEE APPORTIONMENT


Y:\201508\20150821\03_Studies\Final\Apportionment Roll 2016.xls Page 7 of 81 10/21/2016


Parcel ID
Total Area 


(acre) District
Property       


Type ESWU SW Share
1936229015 0.138 SO SFR-B 1.0 0.00019


1936229016 0.138 SO SFR-B 1.0 0.00019


1936229017 0.138 SO SFR-B 1.0 0.00019


1936229018 0.138 SO SFR-B 1.0 0.00019


1936229019 0.138 SO SFR-B 1.0 0.00019


1936229020 0.138 SO SFR-B 1.0 0.00019


1936229021 0.138 SO SFR-B 1.0 0.00019


1936229022 0.138 SO SFR-B 1.0 0.00019


1936229023 0.138 SO SFR-B 1.0 0.00019


1936229024 0.210 SO SFR-B 1.0 0.00019


1936229025 0.211 SO SFR-B 1.0 0.00019


1936229026 0.212 SO SFR-B 1.0 0.00019


1936229027 0.212 SO SFR-B 1.0 0.00019


1936229028 0.138 SO SFR-B 1.0 0.00019


1936229029 0.138 SO SFR-B 1.0 0.00019


1936230003 0.867 SO NR 7.8 0.00150


1936230004 0.537 SO NR 4.4 0.00085


1936231001 0.165 SO SFR-B 1.0 0.00019


1936231002 0.165 SO SFR-B 1.0 0.00019


1936231003 0.165 SO SFR-B 1.0 0.00019


1936231004 0.138 SO SFR-B 1.0 0.00019


1936231006 0.138 SO SFR-B 1.0 0.00019


1936231007 0.138 SO SFR-B 1.0 0.00019


1936231008 0.138 SO SFR-B 1.0 0.00019


1936231009 0.138 SO SFR-B 1.0 0.00019


1936231010 0.138 SO SFR-B 1.0 0.00019


1936231011 0.138 SO SFR-B 1.0 0.00019


1936231012 0.214 SO SFR-B 1.0 0.00019


1936231013 0.214 SO SFR-B 1.0 0.00019


1936231014 0.165 SO SFR-B 1.0 0.00019


1936231015 0.165 SO SFR-B 1.0 0.00019


1936231016 0.165 SO SFR-B 1.0 0.00019


1936231017 0.138 SO SFR-B 1.0 0.00019


1936231018 0.138 SO SFR-B 1.0 0.00019


1936231019 0.138 SO SFR-B 1.0 0.00019


1936231021 0.138 SO SFR-B 1.0 0.00019


1936231022 0.138 SO SFR-B 1.0 0.00019


1936231023 0.138 SO SFR-B 1.0 0.00019


1936231024 0.138 SO SFR-B 1.0 0.00019


1936231025 0.183 SO SFR-B 1.0 0.00019


1936231026 0.248 SO SFR-B 1.0 0.00019


1936231027 0.154 SO SFR-B 1.0 0.00019


1936231028 0.121 SO SFR-A 0.7 0.00013


1936231029 0.138 SO SFR-B 1.0 0.00019


1936231030 0.138 SO SFR-B 1.0 0.00019
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1936232001 0.350 SO NR 3.1 0.00060


1936232005 0.478 SO NR 4.3 0.00083


1936233001 0.165 SO SFR-B 1.0 0.00019


1936233002 0.165 SO SFR-B 1.0 0.00019


1936233003 0.165 SO SFR-B 1.0 0.00019


1936233004 0.138 SO SFR-B 1.0 0.00019


1936233005 0.138 SO SFR-B 1.0 0.00019


1936233006 0.138 SO SFR-B 1.0 0.00019


1936233007 0.138 SO SFR-B 1.0 0.00019


1936233008 0.138 SO SFR-B 1.0 0.00019


1936233009 0.138 SO SFR-B 1.0 0.00019


1936233010 0.138 SO SFR-B 1.0 0.00019


1936233011 0.138 SO SFR-B 1.0 0.00019


1936233012 0.138 SO SFR-B 1.0 0.00019


1936233013 0.138 SO SFR-B 1.0 0.00019


1936233014 0.297 SO MFR 2.0 0.00038


1936233021 1.066 SO NR 8.7 0.00167


1936233022 1.314 SO NR 10.8 0.00208


1936234002 0.169 SO NR 1.5 0.00029


1936235003 0.286 SO NR 2.6 0.00050


1936251015 0.109 SO SFR-A 0.7 0.00013


1936251016 0.109 SO SFR-A 0.7 0.00013


1936251019 0.138 SO SFR-B 1.0 0.00019


1936251020 0.172 SO SFR-B 1.0 0.00019


1936251021 0.214 SO SFR-B 1.0 0.00019


1936251022 0.217 SO SFR-B 1.0 0.00019


1936251023 0.147 SO SFR-B 1.0 0.00019


1936251024 0.161 SO SFR-B 1.0 0.00019


1936251028 8.999 SO NR 24.8 0.00477


1936252001 0.185 SO SFR-B 1.0 0.00019


1936252002 0.085 SO SFR-A 0.7 0.00013


1936252003 0.128 SO SFR-B 1.0 0.00019


1936252004 0.127 SO SFR-B 1.0 0.00019


1936252005 0.126 SO SFR-B 1.0 0.00019


1936252006 0.125 SO SFR-A 0.7 0.00013


1936252007 0.124 SO SFR-A 0.7 0.00013


1936252008 0.176 SO SFR-B 1.0 0.00019


1936252009 0.164 SO SFR-B 1.0 0.00019


1936252010 0.163 SO SFR-B 1.0 0.00019


1936252011 0.144 SO SFR-B 1.0 0.00019


1936252012 0.143 SO SFR-B 1.0 0.00019


1936252013 0.145 SO SFR-B 1.0 0.00019


1936252014 0.144 SO SFR-B 1.0 0.00019


1936252016 0.091 SO SFR-A 0.7 0.00013


1936252017 0.181 SO SFR-B 1.0 0.00019
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1936252024 0.176 SO SFR-B 1.0 0.00019


1936252025 0.157 SO SFR-B 1.0 0.00019


1936252026 0.234 SO SFR-B 1.0 0.00019


1936252027 0.138 SO SFR-B 1.0 0.00019


1936252028 0.152 SO SFR-B 1.0 0.00019


1936252029 0.665 SO MFR 4.8 0.00092


1936252030 0.259 SO MFR 1.7 0.00033


1936252038 0.138 SO SFR-B 1.0 0.00019


1936252042 0.126 SO SFR-B 1.0 0.00019


1936252043 0.172 SO SFR-B 1.0 0.00019


1936253001 0.138 SO SFR-B 1.0 0.00019


1936253002 0.138 SO NR 0.9 0.00017


1936253003 0.073 SO NR 0.6 0.00012


1936253004 0.138 SO SFR-B 1.0 0.00019


1936253005 0.138 SO SFR-B 1.0 0.00019


1936253006 0.138 SO SFR-B 1.0 0.00019


1936253007 0.138 SO SFR-B 1.0 0.00019


1936253008 0.138 SO SFR-B 1.0 0.00019


1936253009 0.138 SO SFR-B 1.0 0.00019


1936253010 0.138 SO SFR-B 1.0 0.00019


1936253011 0.138 SO SFR-B 1.0 0.00019


1936253012 0.138 SO SFR-B 1.0 0.00019


1936253013 0.138 SO SFR-B 1.0 0.00019


1936253014 0.138 SO SFR-B 1.0 0.00019


1936253015 0.138 SO SFR-B 1.0 0.00019


1936253016 0.138 SO SFR-B 1.0 0.00019


1936253025 0.132 SO NR 1.0 0.00019


1936253026 0.132 SO NR 1.1 0.00021


1936253028 0.396 SO NR 3.5 0.00067


1936253029 0.264 SO NR 2.4 0.00046


1936253030 0.191 SO NR 1.7 0.00033


1936253034 0.396 SO NR 3.6 0.00069


1936253035 0.396 SO NR 3.6 0.00069


1936254001 0.173 SO SFR-B 1.0 0.00019


1936254002 0.164 SO SFR-B 1.0 0.00019


1936254003 0.164 SO SFR-B 1.0 0.00019


1936254004 0.163 SO SFR-B 1.0 0.00019


1936254005 0.163 SO SFR-B 1.0 0.00019


1936254006 0.163 SO SFR-B 1.0 0.00019


1936254008 0.124 SO SFR-A 0.7 0.00013


1936254009 0.142 SO SFR-B 1.0 0.00019


1936254010 0.139 SO SFR-B 1.0 0.00019


1936254011 0.139 SO SFR-B 1.0 0.00019


1936254012 0.136 SO SFR-B 1.0 0.00019


1936254013 0.159 SO SFR-B 1.0 0.00019
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1936254014 0.122 SO SFR-A 0.7 0.00013


1936254015 0.123 SO SFR-A 0.7 0.00013


1936254016 0.124 SO SFR-A 0.7 0.00013


1936254017 0.139 SO SFR-B 1.0 0.00019


1936254018 0.126 SO SFR-B 1.0 0.00019


1936254019 0.125 SO SFR-A 0.7 0.00013


1936255001 0.127 SO SFR-B 1.0 0.00019


1936255002 0.110 SO SFR-A 0.7 0.00013


1936255003 0.109 SO SFR-A 0.7 0.00013


1936255004 0.097 SO SFR-A 0.7 0.00013


1936255005 0.097 SO SFR-A 0.7 0.00013


1936255006 0.102 SO SFR-A 0.7 0.00013


1936255007 0.097 SO SFR-A 0.7 0.00013


1936255008 0.096 SO SFR-A 0.7 0.00013


1936255009 0.133 SO SFR-B 1.0 0.00019


1936255010 0.130 SO SFR-B 1.0 0.00019


1936255011 0.130 SO SFR-B 1.0 0.00019


1936255012 0.130 SO SFR-B 1.0 0.00019


1936255013 0.117 SO SFR-A 0.7 0.00013


1936255014 0.102 SO SFR-A 0.7 0.00013


1936255015 0.102 SO SFR-A 0.7 0.00013


1936255016 0.164 SO SFR-B 1.0 0.00019


1936255017 0.140 SO SFR-B 1.0 0.00019


1936255018 0.193 SO SFR-B 1.0 0.00019


1936255020 0.161 SO SFR-B 1.0 0.00019


1936255021 0.142 SO SFR-B 1.0 0.00019


1936255022 0.117 SO SFR-A 0.7 0.00013


1936255023 0.116 SO SFR-A 0.7 0.00013


1936255024 0.116 SO SFR-A 0.7 0.00013


1936255025 0.094 SO SFR-A 0.7 0.00013


1936255026 0.094 SO SFR-A 0.7 0.00013


1936255027 0.094 SO SFR-A 0.7 0.00013


1936255028 0.094 SO SFR-A 0.7 0.00013


1936255031 0.095 SO SFR-A 0.7 0.00013


1936255032 0.095 SO SFR-A 0.7 0.00013


1936255033 0.095 SO SFR-A 0.7 0.00013


1936255034 0.095 SO SFR-A 0.7 0.00013


1936255036 0.094 SO SFR-A 0.7 0.00013


1936255037 0.095 SO SFR-A 0.7 0.00013


1936256001 0.176 SO SFR-B 1.0 0.00019


1936256002 0.103 SO SFR-A 0.7 0.00013


1936256003 0.140 SO SFR-B 1.0 0.00019


1936256004 0.156 SO SFR-B 1.0 0.00019


1936256005 0.124 SO SFR-A 0.7 0.00013


1936256006 0.144 SO SFR-B 1.0 0.00019
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1936256007 0.230 SO SFR-B 1.0 0.00019


1936256008 0.136 SO SFR-B 1.0 0.00019


1936256009 0.144 SO SFR-B 1.0 0.00019


1936256010 0.141 SO SFR-B 1.0 0.00019


1936256011 0.144 SO SFR-B 1.0 0.00019


1936256012 0.142 SO SFR-B 1.0 0.00019


1936256013 0.146 SO SFR-B 1.0 0.00019


1936256016 0.185 SO SFR-B 1.0 0.00019


1936256018 0.281 SO MFR 2.2 0.00042


1936257002 0.088 SO SFR-A 0.7 0.00013


1936257003 0.107 SO SFR-A 0.7 0.00013


1936257004 0.097 SO SFR-A 0.7 0.00013


1936257006 0.118 SO SFR-A 0.7 0.00013


1936257007 0.113 SO SFR-A 0.7 0.00013


1936257008 0.112 SO SFR-A 0.7 0.00013


1936257009 0.115 SO SFR-A 0.7 0.00013


1936257010 0.139 SO SFR-B 1.0 0.00019


1936257011 0.126 SO SFR-B 1.0 0.00019


1936257013 0.137 SO SFR-B 1.0 0.00019


1936257018 0.193 SO SFR-B 1.0 0.00019


1936257019 0.110 SO SFR-A 0.7 0.00013


1936257020 0.109 SO SFR-A 0.7 0.00013


1936257021 0.094 SO SFR-A 0.7 0.00013


1936257022 0.094 SO SFR-A 0.7 0.00013


1936257023 0.106 SO SFR-A 0.7 0.00013


1936257024 0.095 SO SFR-A 0.7 0.00013


1936257025 0.095 SO SFR-A 0.7 0.00013


1936257026 0.099 SO SFR-A 0.7 0.00013


1936257030 0.203 SO SFR-B 1.0 0.00019


1936257041 0.883 SO MFR 6.1 0.00117


1936257045 0.401 SO MFR 3.0 0.00058


1936257046 0.108 SO SFR-A 0.7 0.00013


1936257047 0.168 SO SFR-B 1.0 0.00019


1936257049 0.715 SO MFR 4.0 0.00077


1936257058 0.244 SO MFR 1.9 0.00037


1936257062 0.112 SO SFR-A 0.7 0.00013


1936257063 0.111 SO SFR-A 0.7 0.00013


1936257064 0.111 SO SFR-A 0.7 0.00013


1936278001 0.120 SO SFR-A 0.7 0.00013


1936278002 0.116 SO SFR-A 0.7 0.00013


1936278003 0.062 SO SFR-A 0.7 0.00013


1936278004 0.127 SO SFR-B 1.0 0.00019


1936278005 0.131 SO SFR-B 1.0 0.00019


1936278006 0.131 SO SFR-B 1.0 0.00019


1936278007 0.131 SO SFR-B 1.0 0.00019
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1936278008 0.131 SO SFR-B 1.0 0.00019


1936278009 0.131 SO SFR-B 1.0 0.00019


1936278010 0.131 SO SFR-B 1.0 0.00019


1936278011 0.134 SO SFR-B 1.0 0.00019


1936278012 0.159 SO NR 1.4 0.00027


1936278013 0.118 SO NR 1.1 0.00021


1936278014 0.118 SO NR 1.1 0.00021


1936278017 0.390 SO NR 3.5 0.00067


1936278018 0.440 SO NR 4.0 0.00077


1936279002 0.391 SO NR 3.4 0.00065


1936279003 0.478 SO NR 4.3 0.00083


1936279004 0.105 SO NR 1.0 0.00019


1936279005 0.210 SO NR 1.9 0.00037


1936279008 0.554 SO NR 4.9 0.00094


1936280002 0.097 SO NR 0.9 0.00017


1936281003 0.282 SO NR 2.5 0.00048


1936281004 0.134 SO NR 1.2 0.00023


1936281005 0.130 SO NR 1.2 0.00023


1936281017 0.422 SO NR 3.8 0.00073


1936281022 0.575 SO NR 5.2 0.00100


1936281028 0.300 SO NR 2.6 0.00050


1936281029 0.767 SO NR 6.7 0.00129


1936281030 0.419 SO NR 3.8 0.00073


1936281031 0.676 SO NR 5.2 0.00100


1936282005 1.672 SO NR 14.8 0.00285


1936282006 1.852 SO NR 14.8 0.00285


1936282007 0.255 SO NR 2.0 0.00038


1936283009 0.610 SO NR 5.5 0.00106


1936283014 0.378 SO NR 3.4 0.00065


1936283016 0.636 SO NR 5.5 0.00106


1936283019 0.129 SO NR 1.2 0.00023


1936283020 0.128 SO NR 1.2 0.00023


1936283021 0.278 SO NR 2.5 0.00048


1936283022 0.265 SO NR 2.4 0.00046


1936283024 1.393 SO NR 10.4 0.00200


1936283025 0.260 SO NR 2.4 0.00046


1936284001 0.078 SO NR 0.7 0.00013


1936284002 0.043 SO NR 0.4 0.00008


1936284009 0.368 SO NR 3.1 0.00060


1936284010 0.252 SO NR 0.9 0.00017


1936285001 1.307 SO NR 11.3 0.00217


1936285002 0.131 SO NR 1.2 0.00023


1936285006 0.135 SO NR 1.2 0.00023


1936285007 0.134 SO NR 1.2 0.00023


1936285008 0.264 SO NR 2.4 0.00046
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1936285009 0.264 SO NR 2.4 0.00046


1936285010 0.132 SO NR 1.2 0.00023


1936285012 0.120 SO NR 1.1 0.00021


1936285013 0.359 SO NR 3.3 0.00063


1936401001 0.220 SO SFR-B 1.0 0.00019


1936401002 0.147 SO SFR-B 1.0 0.00019


1936401003 0.147 SO SFR-B 1.0 0.00019


1936401004 0.147 SO SFR-B 1.0 0.00019


1936401005 0.163 SO SFR-B 1.0 0.00019


1936401022 0.124 SO SFR-A 0.7 0.00013


1936401023 0.145 SO SFR-B 1.0 0.00019


1936401024 0.146 SO SFR-B 1.0 0.00019


1936401025 0.147 SO SFR-B 1.0 0.00019


1936401026 0.148 SO SFR-B 1.0 0.00019


1936401027 0.149 SO SFR-B 1.0 0.00019


1936401028 0.150 SO SFR-B 1.0 0.00019


1936401029 0.152 SO SFR-B 1.0 0.00019


1936401030 0.153 SO SFR-B 1.0 0.00019


1936401031 0.154 SO SFR-B 1.0 0.00019


1936401032 0.155 SO SFR-B 1.0 0.00019


1936401033 0.156 SO SFR-B 1.0 0.00019


1936401034 0.157 SO SFR-B 1.0 0.00019


1936401035 0.158 SO SFR-B 1.0 0.00019


1936401036 0.159 SO SFR-B 1.0 0.00019


1936401038 0.317 SO SFR-C 1.6 0.00031


1936401051 0.160 SO SFR-B 1.0 0.00019


1936401052 0.161 SO SFR-B 1.0 0.00019


1936402001 0.367 SO SFR-C 1.6 0.00031


1936402002 0.234 SO SFR-B 1.0 0.00019


1936402003 0.130 SO SFR-B 1.0 0.00019


1936402004 0.194 SO SFR-B 1.0 0.00019


1936402005 0.143 SO SFR-B 1.0 0.00019


1936402006 0.146 SO SFR-B 1.0 0.00019


1936402007 0.162 SO SFR-B 1.0 0.00019


1936402008 0.163 SO SFR-B 1.0 0.00019


1936402009 0.167 SO SFR-B 1.0 0.00019


1936402010 0.162 SO SFR-B 1.0 0.00019


1936402011 0.170 SO SFR-B 1.0 0.00019


1936402012 0.162 SO SFR-B 1.0 0.00019


1936402013 0.167 SO SFR-B 1.0 0.00019


1936402014 0.169 SO SFR-B 1.0 0.00019


1936402015 0.164 SO SFR-B 1.0 0.00019


1936402016 0.168 SO SFR-B 1.0 0.00019


1936402017 0.165 SO SFR-B 1.0 0.00019


1936402018 0.167 SO SFR-B 1.0 0.00019
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1936402019 0.170 SO SFR-B 1.0 0.00019


1936402023 0.144 SO SFR-B 1.0 0.00019


1936402024 0.145 SO SFR-B 1.0 0.00019


1936402025 0.136 SO SFR-B 1.0 0.00019


1936402026 0.134 SO SFR-B 1.0 0.00019


1936402027 0.157 SO SFR-B 1.0 0.00019


1936402028 0.156 SO SFR-B 1.0 0.00019


1936402029 0.160 SO SFR-B 1.0 0.00019


1936402030 0.158 SO SFR-B 1.0 0.00019


1936402031 0.161 SO SFR-B 1.0 0.00019


1936402032 0.160 SO SFR-B 1.0 0.00019


1936402033 0.166 SO SFR-B 1.0 0.00019


1936402034 0.164 SO SFR-B 1.0 0.00019


1936402035 0.159 SO SFR-B 1.0 0.00019


1936402036 0.165 SO SFR-B 1.0 0.00019


1936402037 0.160 SO SFR-B 1.0 0.00019


1936402038 0.166 SO SFR-B 1.0 0.00019


1936402039 0.167 SO SFR-B 1.0 0.00019


1936402049 0.903 SO NR 6.5 0.00125


1936403003 0.118 SO NR 1.0 0.00019


1936403004 0.122 SO NR 1.0 0.00019


1936403011 0.234 SO NR 1.8 0.00035


1936403013 0.137 SO NR 1.2 0.00023


1936403016 5.984 SO NR 14.4 0.00277


1936403017 0.150 SO SFR-B 1.0 0.00019


1936403018 0.141 SO SFR-B 1.0 0.00019


1936403019 0.141 SO SFR-B 1.0 0.00019


1936403020 0.133 SO SFR-B 1.0 0.00019


1936403021 0.133 SO SFR-B 1.0 0.00019


1936403022 0.183 SO SFR-B 1.0 0.00019


1936403023 0.189 SO SFR-B 1.0 0.00019


1936403024 0.141 SO SFR-B 1.0 0.00019


1936403025 0.141 SO SFR-B 1.0 0.00019


1936403026 0.150 SO SFR-B 1.0 0.00019


1936403027 0.150 SO SFR-B 1.0 0.00019


1936403028 0.150 SO SFR-B 1.0 0.00019


1936403029 0.350 SO NR 3.1 0.00060


1936403030 0.169 SO NR 1.5 0.00029


1936403031 0.489 SO NR 4.3 0.00083


1936403032 1.515 SO NR 12.3 0.00236


1936404001 0.113 SO SFR-A 0.7 0.00013


1936404002 0.111 SO SFR-A 0.7 0.00013


1936404003 0.110 SO SFR-A 0.7 0.00013


1936404004 0.110 SO SFR-A 0.7 0.00013


1936404005 0.109 SO SFR-A 0.7 0.00013
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1936404006 0.109 SO SFR-A 0.7 0.00013


1936404007 0.109 SO SFR-A 0.7 0.00013


1936404008 0.108 SO SFR-A 0.7 0.00013


1936404009 0.108 SO SFR-A 0.7 0.00013


1936404010 0.107 SO SFR-A 0.7 0.00013


1936404011 0.107 SO SFR-A 0.7 0.00013


1936404012 0.107 SO SFR-A 0.7 0.00013


1936426002 0.115 SO SFR-A 0.7 0.00013


1936426003 0.115 SO SFR-A 0.7 0.00013


1936426004 0.114 SO SFR-A 0.7 0.00013


1936426005 0.114 SO SFR-A 0.7 0.00013


1936426006 0.114 SO SFR-A 0.7 0.00013


1936426007 0.114 SO SFR-A 0.7 0.00013


1936426008 0.114 SO SFR-A 0.7 0.00013


1936426009 0.113 SO SFR-A 0.7 0.00013


1936426010 0.113 SO SFR-A 0.7 0.00013


1936426011 0.113 SO SFR-A 0.7 0.00013


1936426012 0.113 SO SFR-A 0.7 0.00013


1936426013 0.113 SO SFR-A 0.7 0.00013


1936426014 0.112 SO SFR-A 0.7 0.00013


1936426015 0.112 SO SFR-A 0.7 0.00013


1936426016 0.189 SO NR 1.7 0.00033


1936426017 0.114 SO SFR-A 0.7 0.00013


1936426021 0.110 SO SFR-A 0.7 0.00013


1936426022 0.110 SO SFR-A 0.7 0.00013


1936426023 0.110 SO SFR-A 0.7 0.00013


1936426024 0.110 SO SFR-A 0.7 0.00013


1936426025 0.110 SO SFR-A 0.7 0.00013


1936426026 0.110 SO SFR-A 0.7 0.00013


1936426027 0.110 SO SFR-A 0.7 0.00013


1936426028 0.110 SO SFR-A 0.7 0.00013


1936426029 0.110 SO SFR-A 0.7 0.00013


1936426030 0.110 SO SFR-A 0.7 0.00013


1936426031 0.110 SO SFR-A 0.7 0.00013


1936426032 0.110 SO SFR-A 0.7 0.00013


1936426033 0.110 SO SFR-A 0.7 0.00013


1936426034 0.095 SO SFR-A 0.7 0.00013


1936426035 0.090 SO SFR-A 0.7 0.00013


1936426038 0.073 SO NR 0.7 0.00013


1936426039 0.037 SO NR 0.3 0.00006


1936426042 0.183 SO NR 1.7 0.00033


1936426044 0.082 SO NR 0.7 0.00013


1936426046 0.156 SO NR 1.4 0.00027


1936426047 0.110 SO SFR-A 0.7 0.00013


1936426048 0.110 SO SFR-A 0.7 0.00013
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1936426049 0.110 SO SFR-A 0.7 0.00013


1936426050 0.128 SO SFR-B 1.0 0.00019


1936427001 0.428 SO NR 3.7 0.00071


1936428001 0.123 SO SFR-A 0.7 0.00013


1936428002 0.110 SO SFR-A 0.7 0.00013


1936428003 0.110 SO SFR-A 0.7 0.00013


1936428004 0.110 SO SFR-A 0.7 0.00013


1936428005 0.110 SO SFR-A 0.7 0.00013


1936428006 0.110 SO SFR-A 0.7 0.00013


1936428007 0.110 SO SFR-A 0.7 0.00013


1936428008 0.110 SO SFR-A 0.7 0.00013


1936428009 0.110 SO SFR-A 0.7 0.00013


1936428010 0.110 SO SFR-A 0.7 0.00013


1936428011 0.110 SO SFR-A 0.7 0.00013


1936428012 0.110 SO SFR-A 0.7 0.00013


1936428013 0.110 SO SFR-A 0.7 0.00013


1936428014 0.110 SO SFR-A 0.7 0.00013


1936428015 0.110 SO SFR-A 0.7 0.00013


1936428016 0.110 SO SFR-A 0.7 0.00013


1936428017 0.110 SO SFR-A 0.7 0.00013


1936428018 0.110 SO SFR-A 0.7 0.00013


1936428019 0.110 SO SFR-A 0.7 0.00013


1936428020 0.096 SO SFR-A 0.7 0.00013


1936428021 0.157 SO NR 1.4 0.00027


1936428022 0.114 SO SFR-A 0.7 0.00013


1936428023 0.110 SO SFR-A 0.7 0.00013


1936428028 0.110 SO SFR-A 0.7 0.00013


1936428029 0.110 SO SFR-A 0.7 0.00013


1936428032 0.110 SO SFR-A 0.7 0.00013


1936428033 0.110 SO SFR-A 0.7 0.00013


1936428034 0.110 SO SFR-A 0.7 0.00013


1936428035 0.110 SO SFR-A 0.7 0.00013


1936428036 0.110 SO SFR-A 0.7 0.00013


1936428037 0.110 SO SFR-A 0.7 0.00013


1936428038 0.110 SO SFR-A 0.7 0.00013


1936428039 0.110 SO SFR-A 0.7 0.00013


1936428040 0.110 SO SFR-A 0.7 0.00013


1936428041 0.110 SO SFR-A 0.7 0.00013


1936428042 0.110 SO SFR-A 0.7 0.00013


1936428043 0.110 SO SFR-A 0.7 0.00013


1936428044 0.141 SO NR 1.0 0.00019


1936428047 0.074 SO NR 0.7 0.00013


1936428053 0.074 SO NR 0.7 0.00013


1936428054 0.191 SO NR 1.7 0.00033


1936428055 0.191 SO NR 1.7 0.00033
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1936428056 0.220 SO SFR-B 1.0 0.00019


1936428058 0.110 SO SFR-A 0.7 0.00013


1936428059 0.110 SO SFR-A 0.7 0.00013


1936428060 0.110 SO SFR-A 0.7 0.00013


1936428061 0.110 SO SFR-A 0.7 0.00013


1936429001 0.123 SO SFR-A 0.7 0.00013


1936429002 0.110 SO SFR-A 0.7 0.00013


1936429003 0.110 SO SFR-A 0.7 0.00013


1936429004 0.110 SO SFR-A 0.7 0.00013


1936429007 0.110 SO SFR-A 0.7 0.00013


1936429008 0.110 SO SFR-A 0.7 0.00013


1936429009 0.110 SO SFR-A 0.7 0.00013


1936429010 0.110 SO SFR-A 0.7 0.00013


1936429011 0.110 SO SFR-A 0.7 0.00013


1936429012 0.110 SO SFR-A 0.7 0.00013


1936429013 0.110 SO SFR-A 0.7 0.00013


1936429014 0.110 SO SFR-A 0.7 0.00013


1936429015 0.110 SO SFR-A 0.7 0.00013


1936429016 0.110 SO SFR-A 0.7 0.00013


1936429017 0.110 SO SFR-A 0.7 0.00013


1936429018 0.110 SO SFR-A 0.7 0.00013


1936429019 0.110 SO SFR-A 0.7 0.00013


1936429020 0.110 SO SFR-A 0.7 0.00013


1936429024 0.209 SO NR 1.8 0.00035


1936429025 0.114 SO SFR-A 0.7 0.00013


1936429026 0.110 SO SFR-A 0.7 0.00013


1936429027 0.110 SO SFR-A 0.7 0.00013


1936429028 0.110 SO SFR-A 0.7 0.00013


1936429029 0.110 SO SFR-A 0.7 0.00013


1936429030 0.110 SO SFR-A 0.7 0.00013


1936429031 0.110 SO SFR-A 0.7 0.00013


1936429032 0.110 SO SFR-A 0.7 0.00013


1936429033 0.110 SO SFR-A 0.7 0.00013


1936429034 0.110 SO SFR-A 0.7 0.00013


1936429035 0.110 SO SFR-A 0.7 0.00013


1936429036 0.110 SO SFR-A 0.7 0.00013


1936429037 0.110 SO SFR-A 0.7 0.00013


1936429038 0.110 SO SFR-A 0.7 0.00013


1936429039 0.110 SO SFR-A 0.7 0.00013


1936429040 0.110 SO SFR-A 0.7 0.00013


1936429041 0.110 SO SFR-A 0.7 0.00013


1936429042 0.110 SO SFR-A 0.7 0.00013


1936429043 0.110 SO SFR-A 0.7 0.00013


1936429044 0.110 SO SFR-A 0.7 0.00013


1936429045 0.110 SO SFR-A 0.7 0.00013
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1936429046 0.110 SO SFR-A 0.7 0.00013


1936429049 0.110 SO SFR-A 0.7 0.00013


1936429050 0.110 SO SFR-A 0.7 0.00013


1936429051 0.207 SO NR 1.9 0.00037


1936429052 0.081 SO NR 0.7 0.00013


1936429053 0.037 SO NR 0.3 0.00006


1936429059 0.220 SO SFR-B 1.0 0.00019


1936429060 0.265 SO NR 2.4 0.00046


1936429062 0.147 SO NR 1.3 0.00025


1936429064 0.110 SO SFR-A 0.7 0.00013


1936429065 0.110 SO SFR-A 0.7 0.00013


1936429068 0.110 SO SFR-A 0.7 0.00013


1936429069 0.110 SO SFR-A 0.7 0.00013


1936429070 0.220 SO SFR-B 1.0 0.00019


1936430005 0.110 SO SFR-A 0.7 0.00013


1936430006 0.110 SO SFR-A 0.7 0.00013


1936430013 0.110 SO SFR-A 0.7 0.00013


1936430014 0.110 SO SFR-A 0.7 0.00013


1936430015 0.110 SO SFR-A 0.7 0.00013


1936430016 0.110 SO SFR-A 0.7 0.00013


1936430017 0.110 SO SFR-A 0.7 0.00013


1936430018 0.110 SO SFR-A 0.7 0.00013


1936430019 0.110 SO SFR-A 0.7 0.00013


1936430020 0.110 SO SFR-A 0.7 0.00013


1936430021 0.110 SO SFR-A 0.7 0.00013


1936430022 0.110 SO SFR-A 0.7 0.00013


1936430023 0.110 SO SFR-A 0.7 0.00013


1936430024 0.110 SO SFR-A 0.7 0.00013


1936430025 0.110 SO SFR-A 0.7 0.00013


1936430026 0.110 SO SFR-A 0.7 0.00013


1936430027 0.108 SO SFR-A 0.7 0.00013


1936430028 0.110 SO SFR-A 0.7 0.00013


1936430029 0.110 SO SFR-A 0.7 0.00013


1936430030 0.110 SO SFR-A 0.7 0.00013


1936430031 0.110 SO SFR-A 0.7 0.00013


1936430032 0.110 SO SFR-A 0.7 0.00013


1936430033 0.110 SO SFR-A 0.7 0.00013


1936430034 0.110 SO SFR-A 0.7 0.00013


1936430035 0.110 SO SFR-A 0.7 0.00013


1936430036 0.110 SO SFR-A 0.7 0.00013


1936430037 0.110 SO SFR-A 0.7 0.00013


1936430038 0.110 SO SFR-A 0.7 0.00013


1936430039 0.110 SO SFR-A 0.7 0.00013


1936430040 0.110 SO SFR-A 0.7 0.00013


1936430041 0.110 SO SFR-A 0.7 0.00013
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1936430042 0.110 SO SFR-A 0.7 0.00013


1936430043 0.110 SO SFR-A 0.7 0.00013


1936430044 0.165 SO SFR-B 1.0 0.00019


1936430045 0.165 SO SFR-B 1.0 0.00019


1936430046 0.110 SO SFR-A 0.7 0.00013


1936430047 0.110 SO SFR-A 0.7 0.00013


1936430048 0.110 SO SFR-A 0.7 0.00013


1936430049 0.110 SO SFR-A 0.7 0.00013


1936430050 0.110 SO SFR-A 0.7 0.00013


1936430052 0.165 SO SFR-B 1.0 0.00019


1936430053 0.165 SO SFR-B 1.0 0.00019


1936430055 0.116 SO SFR-A 0.7 0.00013


1936430056 0.110 SO SFR-A 0.7 0.00013


1936430057 0.110 SO SFR-A 0.7 0.00013


1936430058 0.110 SO SFR-A 0.7 0.00013


1936430059 0.220 SO SFR-B 1.0 0.00019


1936431001 0.110 SO SFR-A 0.7 0.00013


1936431002 0.110 SO SFR-A 0.7 0.00013


1936431003 0.254 SO NR 2.1 0.00040


1936431004 0.110 SO SFR-A 0.7 0.00013


1936431005 0.110 SO SFR-A 0.7 0.00013


1936431006 0.110 SO SFR-A 0.7 0.00013


1936432001 0.159 SO SFR-B 1.0 0.00019


1936432002 0.157 SO SFR-B 1.0 0.00019


1936432003 0.110 SO SFR-A 0.7 0.00013


1936432004 0.110 SO SFR-A 0.7 0.00013


1936432005 0.110 SO SFR-A 0.7 0.00013


1936432006 0.110 SO SFR-A 0.7 0.00013


1936432007 0.110 SO SFR-A 0.7 0.00013


1936432008 0.110 SO SFR-A 0.7 0.00013


1936432009 0.110 SO SFR-A 0.7 0.00013


1936432010 0.110 SO SFR-A 0.7 0.00013


1936432011 0.110 SO SFR-A 0.7 0.00013


1936432012 0.110 SO SFR-A 0.7 0.00013


1936432013 0.110 SO SFR-A 0.7 0.00013


1936432014 0.110 SO SFR-A 0.7 0.00013


1936432015 0.110 SO SFR-A 0.7 0.00013


1936432016 0.110 SO SFR-A 0.7 0.00013


1936432017 0.110 SO SFR-A 0.7 0.00013


1936432018 0.110 SO SFR-A 0.7 0.00013


1936432019 0.110 SO SFR-A 0.7 0.00013


1936432020 0.110 SO SFR-A 0.7 0.00013


1936432021 0.110 SO SFR-A 0.7 0.00013


1936432022 0.110 SO SFR-A 0.7 0.00013


1936432023 0.110 SO SFR-A 0.7 0.00013
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1936432024 0.110 SO SFR-A 0.7 0.00013


1936432029 0.110 SO SFR-A 0.7 0.00013


1936432030 0.110 SO SFR-A 0.7 0.00013


1936432031 0.110 SO SFR-A 0.7 0.00013


1936432034 0.110 SO SFR-A 0.7 0.00013


1936432037 0.110 SO SFR-A 0.7 0.00013


1936432038 0.110 SO SFR-A 0.7 0.00013


1936432040 0.110 SO SFR-A 0.7 0.00013


1936432041 0.110 SO SFR-A 0.7 0.00013


1936432042 0.110 SO SFR-A 0.7 0.00013


1936432043 0.110 SO SFR-A 0.7 0.00013


1936432044 0.220 SO SFR-B 1.0 0.00019


1936432045 0.110 SO SFR-A 0.7 0.00013


1936432046 0.110 SO SFR-A 0.7 0.00013


1936432047 0.110 SO SFR-A 0.7 0.00013


1936432048 0.197 SO SFR-B 1.0 0.00019


1936432052 0.110 SO SFR-A 0.7 0.00013


1936432053 0.110 SO SFR-A 0.7 0.00013


1936432054 0.110 SO SFR-A 0.7 0.00013


1936432055 0.110 SO SFR-A 0.7 0.00013


1936432056 0.110 SO SFR-A 0.7 0.00013


1936432057 0.110 SO SFR-A 0.7 0.00013


1936432058 0.110 SO SFR-A 0.7 0.00013


1936432059 0.110 SO SFR-A 0.7 0.00013


1936433001 0.110 SO SFR-A 0.7 0.00013


1936433002 0.110 SO SFR-A 0.7 0.00013


1936433003 0.110 SO SFR-A 0.7 0.00013


1936433004 0.110 SO SFR-A 0.7 0.00013


1936433005 0.110 SO SFR-A 0.7 0.00013


1936433006 0.110 SO SFR-A 0.7 0.00013


1936476003 0.110 SO SFR-A 0.7 0.00013


1936476004 0.110 SO SFR-A 0.7 0.00013


1936476005 0.110 SO SFR-A 0.7 0.00013


1936476006 0.110 SO SFR-A 0.7 0.00013


1936476007 0.110 SO SFR-A 0.7 0.00013


1936476008 0.110 SO SFR-A 0.7 0.00013


1936476009 0.110 SO SFR-A 0.7 0.00013


1936476010 0.110 SO SFR-A 0.7 0.00013


1936476011 0.110 SO SFR-A 0.7 0.00013


1936476012 0.110 SO SFR-A 0.7 0.00013


1936476013 0.110 SO SFR-A 0.7 0.00013


1936476014 0.110 SO SFR-A 0.7 0.00013


1936476015 0.110 SO SFR-A 0.7 0.00013


1936476016 0.110 SO SFR-A 0.7 0.00013


1936476017 0.142 SO SFR-B 1.0 0.00019
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1936476018 0.145 SO SFR-B 1.0 0.00019


1936476019 0.110 SO SFR-A 0.7 0.00013


1936476020 0.110 SO SFR-A 0.7 0.00013


1936476021 0.110 SO SFR-A 0.7 0.00013


1936476022 0.110 SO SFR-A 0.7 0.00013


1936476023 0.110 SO SFR-A 0.7 0.00013


1936476024 0.110 SO SFR-A 0.7 0.00013


1936476025 0.110 SO SFR-A 0.7 0.00013


1936476026 0.110 SO SFR-A 0.7 0.00013


1936476030 0.110 SO SFR-A 0.7 0.00013


1936476031 1.782 SO NR 3.0 0.00058


1936476032 0.110 SO SFR-A 0.7 0.00013


1936476033 0.110 SO SFR-A 0.7 0.00013


1936476035 0.185 SO SFR-B 1.0 0.00019


1936476036 0.110 SO SFR-A 0.7 0.00013


1936476037 0.110 SO SFR-A 0.7 0.00013


1936477001 0.110 SO SFR-A 0.7 0.00013


1936477002 0.110 SO SFR-A 0.7 0.00013


1936477003 0.110 SO SFR-A 0.7 0.00013


1936477004 0.110 SO SFR-A 0.7 0.00013


1936477008 0.165 SO SFR-B 1.0 0.00019


1936478003 0.110 SO SFR-A 0.7 0.00013


1936478004 0.110 SO SFR-A 0.7 0.00013


1936478007 0.165 SO SFR-B 1.0 0.00019


1936478008 0.110 SO SFR-A 0.7 0.00013


1936478009 0.165 SO SFR-B 1.0 0.00019


1936478010 0.165 SO SFR-B 1.0 0.00019


1936478013 0.110 SO SFR-A 0.7 0.00013


1936478014 0.110 SO SFR-A 0.7 0.00013


1936478015 0.110 SO SFR-A 0.7 0.00013


1936478016 0.110 SO SFR-A 0.7 0.00013


1936478019 0.110 SO SFR-A 0.7 0.00013


1936478020 0.110 SO SFR-A 0.7 0.00013


1936478022 0.156 SO SFR-B 1.0 0.00019


1936478023 0.110 SO SFR-A 0.7 0.00013


1936478024 0.110 SO SFR-A 0.7 0.00013


1936478027 0.110 SO SFR-A 0.7 0.00013


1936478030 0.110 SO SFR-A 0.7 0.00013


1936478031 0.110 SO SFR-A 0.7 0.00013


1936478032 0.110 SO SFR-A 0.7 0.00013


1936478033 0.110 SO SFR-A 0.7 0.00013


1936478034 0.110 SO SFR-A 0.7 0.00013


1936478035 0.110 SO SFR-A 0.7 0.00013


1936478036 0.110 SO SFR-A 0.7 0.00013


1936478037 0.110 SO SFR-A 0.7 0.00013
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1936478038 0.110 SO SFR-A 0.7 0.00013


1936478039 0.110 SO SFR-A 0.7 0.00013


1936478040 0.110 SO SFR-A 0.7 0.00013


1936478041 0.110 SO SFR-A 0.7 0.00013


1936478042 0.110 SO SFR-A 0.7 0.00013


1936478043 0.110 SO SFR-A 0.7 0.00013


1936478046 0.137 SO SFR-B 1.0 0.00019


1936478047 0.138 SO SFR-B 1.0 0.00019


1936478051 0.110 SO SFR-A 0.7 0.00013


1936478052 0.165 SO SFR-B 1.0 0.00019


1936478056 0.110 SO SFR-A 0.7 0.00013


1936478057 0.110 SO SFR-A 0.7 0.00013


1936478058 0.110 SO SFR-A 0.7 0.00013


1936478059 0.110 SO SFR-A 0.7 0.00013


1936478060 0.110 SO SFR-A 0.7 0.00013


1936478061 0.110 SO SFR-A 0.7 0.00013


1936478062 0.110 SO SFR-A 0.7 0.00013


1936478063 0.110 SO SFR-A 0.7 0.00013


1936478064 0.110 SO SFR-A 0.7 0.00013


1936478065 0.110 SO SFR-A 0.7 0.00013


1936478066 0.110 SO SFR-A 0.7 0.00013


1936478067 0.110 SO SFR-A 0.7 0.00013


1936479003 0.110 SO SFR-A 0.7 0.00013


1936479004 0.110 SO SFR-A 0.7 0.00013


1936479005 0.110 SO SFR-A 0.7 0.00013


1936479006 0.110 SO SFR-A 0.7 0.00013


1936479008 0.110 SO SFR-A 0.7 0.00013


1936479009 0.110 SO SFR-A 0.7 0.00013


1936480007 0.110 SO SFR-A 0.7 0.00013


1936480008 0.110 SO SFR-A 0.7 0.00013


1936480009 0.110 SO SFR-A 0.7 0.00013


1936480010 0.110 SO SFR-A 0.7 0.00013


1936480011 0.110 SO SFR-A 0.7 0.00013


1936480012 0.110 SO SFR-A 0.7 0.00013


1936480013 0.110 SO SFR-A 0.7 0.00013


1936480016 0.110 SO SFR-A 0.7 0.00013


1936480017 0.110 SO SFR-A 0.7 0.00013


1936480018 0.110 SO SFR-A 0.7 0.00013


1936480019 0.110 SO SFR-A 0.7 0.00013


1936480020 0.110 SO SFR-A 0.7 0.00013


1936480021 0.110 SO SFR-A 0.7 0.00013


1936480022 0.110 SO SFR-A 0.7 0.00013


1936480023 0.110 SO SFR-A 0.7 0.00013


1936480026 0.135 SO SFR-B 1.0 0.00019


1936480027 0.110 SO SFR-A 0.7 0.00013
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1936480030 0.110 SO SFR-A 0.7 0.00013


1936480031 0.110 SO SFR-A 0.7 0.00013


1936480033 0.165 SO SFR-B 1.0 0.00019


1936480034 0.165 SO SFR-B 1.0 0.00019


1936480038 0.110 SO SFR-A 0.7 0.00013


1936480039 0.110 SO SFR-A 0.7 0.00013


1936480042 0.110 SO SFR-A 0.7 0.00013


1936480043 0.110 SO SFR-A 0.7 0.00013


1936480044 0.110 SO SFR-A 0.7 0.00013


1936480045 0.110 SO SFR-A 0.7 0.00013


1936480046 0.110 SO SFR-A 0.7 0.00013


1936480047 0.110 SO SFR-A 0.7 0.00013


1936480048 0.199 SO SFR-B 1.0 0.00019


1936480049 0.165 SO SFR-B 1.0 0.00019


1936480052 0.110 SO SFR-A 0.7 0.00013


1936480053 0.110 SO SFR-A 0.7 0.00013


1936480059 0.110 SO SFR-A 0.7 0.00013


1936480060 0.110 SO SFR-A 0.7 0.00013


1936480061 0.110 SO SFR-A 0.7 0.00013


1936480062 0.110 SO SFR-A 0.7 0.00013


1936480063 0.110 SO SFR-A 0.7 0.00013


1936480064 0.110 SO SFR-A 0.7 0.00013


1936480065 0.110 SO SFR-A 0.7 0.00013


1936480066 0.110 SO SFR-A 0.7 0.00013


1936480067 0.110 SO SFR-A 0.7 0.00013


1936480068 0.110 SO SFR-A 0.7 0.00013


1936480069 0.110 SO SFR-A 0.7 0.00013


1936480070 0.110 SO SFR-A 0.7 0.00013


1936480071 0.110 SO SFR-A 0.7 0.00013


1936481002 0.110 SO SFR-A 0.7 0.00013


1936481003 0.110 SO SFR-A 0.7 0.00013


1936481004 0.110 SO SFR-A 0.7 0.00013


1936481005 0.110 SO SFR-A 0.7 0.00013


1936481006 0.110 SO SFR-A 0.7 0.00013


1936481007 0.110 SO SFR-A 0.7 0.00013


1936482001 0.123 SO SFR-A 0.7 0.00013


1936482002 0.110 SO SFR-A 0.7 0.00013


1936482003 0.110 SO SFR-A 0.7 0.00013


1936482004 0.110 SO SFR-A 0.7 0.00013


1936482005 0.110 SO SFR-A 0.7 0.00013


1936482006 0.110 SO SFR-A 0.7 0.00013


1936482007 0.110 SO SFR-A 0.7 0.00013


1936482008 0.110 SO SFR-A 0.7 0.00013


1936482009 0.110 SO SFR-A 0.7 0.00013


1936482010 0.110 SO SFR-A 0.7 0.00013
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1936482015 0.110 SO SFR-A 0.7 0.00013


1936482016 0.110 SO SFR-A 0.7 0.00013


1936482017 0.110 SO SFR-A 0.7 0.00013


1936482018 0.110 SO SFR-A 0.7 0.00013


1936482019 0.110 SO SFR-A 0.7 0.00013


1936482020 0.110 SO SFR-A 0.7 0.00013


1936482021 0.110 SO SFR-A 0.7 0.00013


1936482022 0.110 SO SFR-A 0.7 0.00013


1936482023 0.114 SO SFR-A 0.7 0.00013


1936482027 0.110 SO SFR-A 0.7 0.00013


1936482028 0.110 SO SFR-A 0.7 0.00013


1936482029 0.110 SO SFR-A 0.7 0.00013


1936482030 0.110 SO SFR-A 0.7 0.00013


1936482031 0.110 SO SFR-A 0.7 0.00013


1936482035 0.110 SO SFR-A 0.7 0.00013


1936482036 0.110 SO SFR-A 0.7 0.00013


1936482037 0.110 SO SFR-A 0.7 0.00013


1936482038 0.110 SO SFR-A 0.7 0.00013


1936482039 0.110 SO SFR-A 0.7 0.00013


1936482040 0.110 SO SFR-A 0.7 0.00013


1936482041 0.110 SO SFR-A 0.7 0.00013


1936482042 0.110 SO SFR-A 0.7 0.00013


1936482043 0.110 SO SFR-A 0.7 0.00013


1936482044 0.110 SO SFR-A 0.7 0.00013


1936482045 0.110 SO SFR-A 0.7 0.00013


1936482046 0.110 SO SFR-A 0.7 0.00013


1936482047 0.110 SO SFR-A 0.7 0.00013


1936482048 0.110 SO SFR-A 0.7 0.00013


1936482053 0.110 SO SFR-A 0.7 0.00013


1936482054 0.110 SO SFR-A 0.7 0.00013


1936482055 0.110 SO SFR-A 0.7 0.00013


1936482057 0.110 SO SFR-A 0.7 0.00013


1936482060 0.220 SO SFR-B 1.0 0.00019


1936482061 0.110 SO SFR-A 0.7 0.00013


1936482062 0.110 SO SFR-A 0.7 0.00013


1936482063 0.110 SO SFR-A 0.7 0.00013


1936482064 0.110 SO SFR-A 0.7 0.00013


1936483001 0.110 SO SFR-A 0.7 0.00013


1936483002 0.110 SO SFR-A 0.7 0.00013


1936483003 0.110 SO SFR-A 0.7 0.00013


1936483004 0.110 SO SFR-A 0.7 0.00013


1936483005 0.110 SO SFR-A 0.7 0.00013


1936483006 0.110 SO SFR-A 0.7 0.00013


2030101028 0.159 SO SFR-B 1.0 0.00019


2030101029 0.236 SO SFR-B 1.0 0.00019
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2030151001 0.312 SO MFR 1.9 0.00037


2030151002 1.087 SO MFR 8.4 0.00161


2030151007 7.564 SO MFR 39.2 0.00754


2030153031 0.175 SO SFR-B 1.0 0.00019


2030153032 0.299 SO SFR-C 1.6 0.00031


2030153033 0.296 SO SFR-C 1.6 0.00031


2030153034 0.293 SO SFR-C 1.6 0.00031


2030153035 0.276 SO SFR-C 1.6 0.00031


2030153036 0.267 SO SFR-C 1.6 0.00031


2030153037 0.268 SO SFR-C 1.6 0.00031


2030153038 0.268 SO SFR-C 1.6 0.00031


2030153039 0.268 SO SFR-C 1.6 0.00031


2030153040 0.268 SO SFR-C 1.6 0.00031


2030153041 0.275 SO SFR-C 1.6 0.00031


2030176010 0.275 SO SFR-C 1.6 0.00031


2030176011 0.261 SO SFR-C 1.6 0.00031


2030176012 0.264 SO SFR-C 1.6 0.00031


2030176013 0.204 SO SFR-B 1.0 0.00019


2030176014 0.265 SO SFR-C 1.6 0.00031


2030176015 0.259 SO SFR-C 1.6 0.00031


2030176016 0.268 SO SFR-C 1.6 0.00031


2030176017 0.286 SO SFR-C 1.6 0.00031


2030301002 0.233 SO SFR-B 1.0 0.00019


2030301003 0.233 SO SFR-B 1.0 0.00019


2030301004 0.233 SO SFR-B 1.0 0.00019


2030301005 0.229 SO SFR-B 1.0 0.00019


2030301006 0.660 SO SFR-D 2.4 0.00046


2030301007 0.330 SO SFR-C 1.6 0.00031


2030301008 0.330 SO SFR-C 1.6 0.00031


2030301011 0.271 SO SFR-C 1.6 0.00031


2030301012 0.332 SO SFR-C 1.6 0.00031


2030301013 0.277 SO SFR-C 1.6 0.00031


2030301014 0.277 SO SFR-C 1.6 0.00031


2030301015 0.277 SO SFR-C 1.6 0.00031


2030301016 0.277 SO SFR-C 1.6 0.00031


2030301022 0.436 SO SFR-C 1.6 0.00031


2030301023 0.266 SO SFR-C 1.6 0.00031


2030301024 0.264 SO SFR-C 1.6 0.00031


2030301025 0.258 SO SFR-C 1.6 0.00031


2030301026 0.264 SO SFR-C 1.6 0.00031


2030301027 0.253 SO SFR-C 1.6 0.00031


2030301028 0.262 SO SFR-C 1.6 0.00031


2030301029 0.259 SO SFR-C 1.6 0.00031


2030301030 0.260 SO SFR-C 1.6 0.00031


2030301031 0.355 SO NR 0.7 0.00013
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2030301032 0.090 SO SFR-A 0.7 0.00013


2030301033 21.435 SO NR 82.2 0.01580


2030301034 0.277 SO SFR-C 1.6 0.00031


2030301035 0.246 SO SFR-B 1.0 0.00019


2030301038 0.541 SO SFR-D 2.4 0.00046


2030301039 0.271 SO SFR-C 1.6 0.00031


2030302006 0.267 SO SFR-C 1.6 0.00031


2030302007 0.267 SO SFR-C 1.6 0.00031


2030302008 0.267 SO SFR-C 1.6 0.00031


2030302009 0.266 SO SFR-C 1.6 0.00031


2030302011 0.289 SO SFR-C 1.6 0.00031


2030302012 0.266 SO SFR-C 1.6 0.00031


2030302013 0.265 SO SFR-C 1.6 0.00031


2030302014 0.266 SO SFR-C 1.6 0.00031


2030302015 0.262 SO SFR-C 1.6 0.00031


2030302016 0.266 SO SFR-C 1.6 0.00031


2030302017 0.262 SO SFR-C 1.6 0.00031


2030302018 0.262 SO SFR-C 1.6 0.00031


2030302019 0.270 SO SFR-C 1.6 0.00031


2030302020 0.384 SO SFR-C 1.6 0.00031


2030302021 0.276 SO SFR-C 1.6 0.00031


2030302022 0.294 SO SFR-C 1.6 0.00031


2030302023 0.261 SO SFR-C 1.6 0.00031


2030302024 0.295 SO SFR-C 1.6 0.00031


2030302025 0.267 SO SFR-C 1.6 0.00031


2030302026 0.267 SO SFR-C 1.6 0.00031


2030302027 0.267 SO SFR-C 1.6 0.00031


2030302028 0.267 SO SFR-C 1.6 0.00031


2030326001 3.568 SO NR 6.4 0.00123


2030326002 0.278 SO SFR-C 1.6 0.00031


2030326003 0.353 SO SFR-C 1.6 0.00031


2030326004 0.324 SO SFR-C 1.6 0.00031


2030326005 0.270 SO SFR-C 1.6 0.00031


2030326006 0.284 SO SFR-C 1.6 0.00031


2030326007 0.257 SO SFR-C 1.6 0.00031


2030326008 0.464 SO SFR-C 1.6 0.00031


2030326009 0.312 SO SFR-C 1.6 0.00031


2030326010 0.304 SO SFR-C 1.6 0.00031


2030326011 0.301 SO SFR-C 1.6 0.00031


2030326012 0.305 SO SFR-C 1.6 0.00031


2030326013 0.244 SO SFR-B 1.0 0.00019


2030326014 0.307 SO SFR-C 1.6 0.00031


2030326015 0.314 SO SFR-C 1.6 0.00031


2030326016 0.304 SO SFR-C 1.6 0.00031


2030326017 0.344 SO SFR-C 1.6 0.00031
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2030326098 0.245 SO MFR 1.5 0.00029


2030327001 0.292 SO SFR-C 1.6 0.00031


2030327002 0.251 SO SFR-C 1.6 0.00031


2030327003 0.252 SO SFR-C 1.6 0.00031


2030327004 0.230 SO SFR-B 1.0 0.00019


2030327005 0.345 SO SFR-C 1.6 0.00031


2030327006 0.251 SO SFR-C 1.6 0.00031


2030327007 0.245 SO SFR-B 1.0 0.00019


2030327008 0.243 SO SFR-B 1.0 0.00019


2030327009 0.218 SO SFR-B 1.0 0.00019


2030327010 0.291 SO SFR-C 1.6 0.00031


2030327011 0.262 SO SFR-C 1.6 0.00031


2030327012 0.273 SO SFR-C 1.6 0.00031


2030327013 0.221 SO SFR-B 1.0 0.00019


2030327014 0.271 SO SFR-C 1.6 0.00031


2030327015 0.264 SO SFR-C 1.6 0.00031


2030327016 0.254 SO SFR-C 1.6 0.00031


2030327017 0.258 SO SFR-C 1.6 0.00031


2030327018 0.254 SO SFR-C 1.6 0.00031


2030327019 0.207 SO SFR-B 1.0 0.00019


2030328001 0.256 SO SFR-C 1.6 0.00031


2030328002 0.275 SO SFR-C 1.6 0.00031


2030328003 0.287 SO SFR-C 1.6 0.00031


2030328004 0.291 SO SFR-C 1.6 0.00031


2030328005 0.288 SO SFR-C 1.6 0.00031


2030328006 0.303 SO SFR-C 1.6 0.00031


2030328007 0.297 SO SFR-C 1.6 0.00031


2030328008 0.295 SO SFR-C 1.6 0.00031


2030328009 0.281 SO SFR-C 1.6 0.00031


2030328010 0.303 SO SFR-C 1.6 0.00031


2030328018 4.145 SO MFR 22.0 0.00423


2030328058 11.903 SO MFR 64.9 0.01248


2030351001 0.281 SO SFR-C 1.6 0.00031


2030351002 0.263 SO SFR-C 1.6 0.00031


2030351003 0.262 SO SFR-C 1.6 0.00031


2030351004 0.259 SO SFR-C 1.6 0.00031


2030351005 0.261 SO SFR-C 1.6 0.00031


2030351006 0.259 SO SFR-C 1.6 0.00031


2030351007 0.260 SO SFR-C 1.6 0.00031


2030351008 0.258 SO SFR-C 1.6 0.00031


2030351009 0.267 SO SFR-C 1.6 0.00031


2030351010 0.286 SO SFR-C 1.6 0.00031


2030351011 0.280 SO SFR-C 1.6 0.00031


2030351012 0.263 SO SFR-C 1.6 0.00031


2030351013 0.260 SO SFR-C 1.6 0.00031
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2030351014 0.257 SO SFR-C 1.6 0.00031


2030351015 0.259 SO SFR-C 1.6 0.00031


2030351016 0.256 SO SFR-C 1.6 0.00031


2030351017 0.257 SO SFR-C 1.6 0.00031


2030351018 0.257 SO SFR-C 1.6 0.00031


2030351019 0.261 SO SFR-C 1.6 0.00031


2030351020 0.281 SO SFR-C 1.6 0.00031


2030352001 0.287 SO SFR-C 1.6 0.00031


2030352002 0.269 SO SFR-C 1.6 0.00031


2030352003 0.262 SO SFR-C 1.6 0.00031


2030352004 0.264 SO SFR-C 1.6 0.00031


2030352005 0.260 SO SFR-C 1.6 0.00031


2030352006 0.266 SO SFR-C 1.6 0.00031


2030352007 0.260 SO SFR-C 1.6 0.00031


2030352008 0.262 SO SFR-C 1.6 0.00031


2030352009 0.292 SO SFR-C 1.6 0.00031


2030352010 0.265 SO SFR-C 1.6 0.00031


2030352011 0.282 SO SFR-C 1.6 0.00031


2030352012 0.262 SO SFR-C 1.6 0.00031


2030352013 0.260 SO SFR-C 1.6 0.00031


2030352014 0.258 SO SFR-C 1.6 0.00031


2030352015 0.255 SO SFR-C 1.6 0.00031


2030352016 0.262 SO SFR-C 1.6 0.00031


2030352017 0.257 SO SFR-C 1.6 0.00031


2030352018 0.258 SO SFR-C 1.6 0.00031


2030352019 0.265 SO SFR-C 1.6 0.00031


2030352020 0.284 SO SFR-C 1.6 0.00031


2030353001 0.283 SO SFR-C 1.6 0.00031


2030353002 0.271 SO SFR-C 1.6 0.00031


2030353003 0.262 SO SFR-C 1.6 0.00031


2030353004 0.267 SO SFR-C 1.6 0.00031


2030353005 0.264 SO SFR-C 1.6 0.00031


2030353006 0.263 SO SFR-C 1.6 0.00031


2030353007 0.262 SO SFR-C 1.6 0.00031


2030353008 0.264 SO SFR-C 1.6 0.00031


2030353009 0.272 SO SFR-C 1.6 0.00031


2030353010 0.291 SO SFR-C 1.6 0.00031


2030353011 0.281 SO SFR-C 1.6 0.00031


2030353012 0.269 SO SFR-C 1.6 0.00031


2030353013 0.258 SO SFR-C 1.6 0.00031


2030353014 0.265 SO SFR-C 1.6 0.00031


2030353015 0.259 SO SFR-C 1.6 0.00031


2030353016 0.261 SO SFR-C 1.6 0.00031


2030353017 0.258 SO SFR-C 1.6 0.00031


2030353018 0.259 SO SFR-C 1.6 0.00031
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2030353019 0.268 SO SFR-C 1.6 0.00031


2030353020 0.285 SO SFR-C 1.6 0.00031


2030354001 0.281 SO SFR-C 1.6 0.00031


2030354002 0.260 SO SFR-C 1.6 0.00031


2030354003 0.258 SO SFR-C 1.6 0.00031


2030354004 0.258 SO SFR-C 1.6 0.00031


2030354005 0.258 SO SFR-C 1.6 0.00031


2030354006 0.245 SO SFR-B 1.0 0.00019


2030354007 0.260 SO SFR-C 1.6 0.00031


2030354008 0.258 SO SFR-C 1.6 0.00031


2030354009 0.259 SO SFR-C 1.6 0.00031


2030354010 0.279 SO SFR-C 1.6 0.00031


2030354011 0.279 SO SFR-C 1.6 0.00031


2030354012 0.261 SO SFR-C 1.6 0.00031


2030354013 0.259 SO SFR-C 1.6 0.00031


2030354014 0.258 SO SFR-C 1.6 0.00031


2030354015 0.256 SO SFR-C 1.6 0.00031


2030354016 0.244 SO SFR-B 1.0 0.00019


2030354017 0.257 SO SFR-C 1.6 0.00031


2030354018 0.256 SO SFR-C 1.6 0.00031


2030354019 0.254 SO SFR-C 1.6 0.00031


2030354020 0.277 SO SFR-C 1.6 0.00031


2030355001 0.275 SO SFR-C 1.6 0.00031


2030355002 0.279 SO SFR-C 1.6 0.00031


2030355003 0.258 SO SFR-C 1.6 0.00031


2030355004 0.263 SO SFR-C 1.6 0.00031


2030355005 0.264 SO SFR-C 1.6 0.00031


2030355006 0.254 SO SFR-C 1.6 0.00031


2030355007 0.264 SO SFR-C 1.6 0.00031


2030355008 0.264 SO SFR-C 1.6 0.00031


2030355009 0.263 SO SFR-C 1.6 0.00031


2030355010 0.290 SO SFR-C 1.6 0.00031


2030355011 0.283 SO SFR-C 1.6 0.00031


2030355012 0.267 SO SFR-C 1.6 0.00031


2030355013 0.256 SO SFR-C 1.6 0.00031


2030355014 0.264 SO SFR-C 1.6 0.00031


2030355015 0.260 SO SFR-C 1.6 0.00031


2030355016 0.255 SO SFR-C 1.6 0.00031


2030355017 0.261 SO SFR-C 1.6 0.00031


2030355018 0.261 SO SFR-C 1.6 0.00031


2030355019 0.259 SO SFR-C 1.6 0.00031


2030355020 0.288 SO SFR-C 1.6 0.00031


2030356001 0.285 SO SFR-C 1.6 0.00031


2030356002 0.269 SO SFR-C 1.6 0.00031


2030356003 0.260 SO SFR-C 1.6 0.00031
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2030356004 0.265 SO SFR-C 1.6 0.00031


2030356005 0.260 SO SFR-C 1.6 0.00031


2030356006 0.259 SO SFR-C 1.6 0.00031


2030356007 0.260 SO SFR-C 1.6 0.00031


2030356008 0.261 SO SFR-C 1.6 0.00031


2030356009 0.261 SO SFR-C 1.6 0.00031


2030356010 0.288 SO SFR-C 1.6 0.00031


2030356011 0.281 SO SFR-C 1.6 0.00031


2030356012 0.263 SO SFR-C 1.6 0.00031


2030356013 0.255 SO SFR-C 1.6 0.00031


2030356014 0.263 SO SFR-C 1.6 0.00031


2030356015 0.256 SO SFR-C 1.6 0.00031


2030356016 0.274 SO SFR-C 1.6 0.00031


2030356017 0.238 SO SFR-B 1.0 0.00019


2030356018 0.258 SO SFR-C 1.6 0.00031


2030356019 0.258 SO SFR-C 1.6 0.00031


2030356020 0.286 SO SFR-C 1.6 0.00031


2030376001 0.496 SO SFR-C 1.6 0.00031


2030376002 0.285 SO SFR-C 1.6 0.00031


2030376005 0.481 SO SFR-C 1.6 0.00031


2030377001 0.287 SO SFR-C 1.6 0.00031


2030377002 0.266 SO SFR-C 1.6 0.00031


2030377003 0.261 SO SFR-C 1.6 0.00031


2030377004 0.263 SO SFR-C 1.6 0.00031


2030377008 0.263 SO SFR-C 1.6 0.00031


2030377009 0.268 SO SFR-C 1.6 0.00031


2030377010 0.268 SO SFR-C 1.6 0.00031


2030377012 0.560 SO SFR-D 2.4 0.00046


2030377013 0.189 SO SFR-B 1.0 0.00019


2030377014 0.302 SO SFR-C 1.6 0.00031


2030378001 0.290 SO SFR-C 1.6 0.00031


2030378002 0.269 SO SFR-C 1.6 0.00031


2030378003 0.261 SO SFR-C 1.6 0.00031


2030378004 0.266 SO SFR-C 1.6 0.00031


2030378005 0.261 SO SFR-C 1.6 0.00031


2030378006 0.266 SO SFR-C 1.6 0.00031


2030378007 0.261 SO SFR-C 1.6 0.00031


2030378009 0.281 SO SFR-C 1.6 0.00031


2030378010 0.264 SO SFR-C 1.6 0.00031


2030378011 0.255 SO SFR-C 1.6 0.00031


2030378012 0.262 SO SFR-C 1.6 0.00031


2030378013 0.254 SO SFR-C 1.6 0.00031


2030378014 0.262 SO SFR-C 1.6 0.00031


2030378015 0.255 SO SFR-C 1.6 0.00031


2030378016 0.254 SO SFR-C 1.6 0.00031
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2030378018 0.601 SO NR 1.0 0.00019


2030379002 1.746 SO MFR 11.0 0.00211


2030379043 1.108 SO NR 9.6 0.00185


2030380001 5.086 SO MFR 34.3 0.00659


2030381001 1.134 SO MFR 8.1 0.00156


2030401001 0.160 SO SFR-B 1.0 0.00019


2030401002 0.150 SO SFR-B 1.0 0.00019


2030401003 0.150 SO SFR-B 1.0 0.00019


2030401004 0.150 SO SFR-B 1.0 0.00019


2030401005 0.150 SO SFR-B 1.0 0.00019


2030401006 0.149 SO SFR-B 1.0 0.00019


2030401007 0.149 SO SFR-B 1.0 0.00019


2030401008 0.149 SO SFR-B 1.0 0.00019


2030401009 0.149 SO SFR-B 1.0 0.00019


2030401010 0.149 SO SFR-B 1.0 0.00019


2030401011 0.149 SO SFR-B 1.0 0.00019


2030401012 0.149 SO SFR-B 1.0 0.00019


2030401013 0.149 SO SFR-B 1.0 0.00019


2030401014 0.149 SO SFR-B 1.0 0.00019


2030401015 0.149 SO SFR-B 1.0 0.00019


2030401016 0.159 SO SFR-B 1.0 0.00019


2030401017 0.175 SO SFR-B 1.0 0.00019


2030401018 0.158 SO SFR-B 1.0 0.00019


2030401019 0.161 SO SFR-B 1.0 0.00019


2030401020 0.161 SO SFR-B 1.0 0.00019


2030401021 0.161 SO SFR-B 1.0 0.00019


2030401022 0.161 SO SFR-B 1.0 0.00019


2030401023 0.161 SO SFR-B 1.0 0.00019


2030401024 0.161 SO SFR-B 1.0 0.00019


2030401025 0.161 SO SFR-B 1.0 0.00019


2030401026 0.161 SO SFR-B 1.0 0.00019


2030401027 0.161 SO SFR-B 1.0 0.00019


2030401028 0.161 SO SFR-B 1.0 0.00019


2030401029 0.161 SO SFR-B 1.0 0.00019


2030401030 0.161 SO SFR-B 1.0 0.00019


2030401031 0.161 SO SFR-B 1.0 0.00019


2030401032 0.172 SO SFR-B 1.0 0.00019


2030402001 0.183 SO SFR-B 1.0 0.00019


2030402002 0.171 SO SFR-B 1.0 0.00019


2030402003 0.171 SO SFR-B 1.0 0.00019


2030402004 0.171 SO SFR-B 1.0 0.00019


2030402005 0.171 SO SFR-B 1.0 0.00019


2030402006 0.171 SO SFR-B 1.0 0.00019


2030402007 0.171 SO SFR-B 1.0 0.00019


2030402008 0.171 SO SFR-B 1.0 0.00019
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2030402013 0.171 SO SFR-B 1.0 0.00019


2030402014 0.171 SO SFR-B 1.0 0.00019


2030402015 0.171 SO SFR-B 1.0 0.00019


2030402016 0.171 SO SFR-B 1.0 0.00019


2030402017 0.183 SO SFR-B 1.0 0.00019


2030402018 0.183 SO SFR-B 1.0 0.00019


2030402019 0.171 SO SFR-B 1.0 0.00019


2030402020 0.171 SO SFR-B 1.0 0.00019


2030402021 0.171 SO SFR-B 1.0 0.00019


2030402022 0.171 SO SFR-B 1.0 0.00019


2030402023 0.171 SO SFR-B 1.0 0.00019


2030402024 0.171 SO SFR-B 1.0 0.00019


2030402025 0.171 SO SFR-B 1.0 0.00019


2030402026 0.171 SO SFR-B 1.0 0.00019


2030402027 0.171 SO SFR-B 1.0 0.00019


2030402028 0.171 SO SFR-B 1.0 0.00019


2030402029 0.171 SO SFR-B 1.0 0.00019


2030402030 0.171 SO SFR-B 1.0 0.00019


2030402031 0.171 SO SFR-B 1.0 0.00019


2030402032 0.171 SO SFR-B 1.0 0.00019


2030402033 0.183 SO SFR-B 1.0 0.00019


2030402034 0.257 SO SFR-C 1.6 0.00031


2030402035 0.257 SO SFR-C 1.6 0.00031


2030403001 0.197 SO SFR-B 1.0 0.00019


2030403002 0.171 SO SFR-B 1.0 0.00019


2030403003 0.171 SO SFR-B 1.0 0.00019


2030403004 0.171 SO SFR-B 1.0 0.00019


2030403005 0.171 SO SFR-B 1.0 0.00019


2030403006 0.171 SO SFR-B 1.0 0.00019


2030403007 0.171 SO SFR-B 1.0 0.00019


2030403008 0.171 SO SFR-B 1.0 0.00019


2030403009 0.171 SO SFR-B 1.0 0.00019


2030403010 0.171 SO SFR-B 1.0 0.00019


2030403011 0.171 SO SFR-B 1.0 0.00019


2030403012 0.171 SO SFR-B 1.0 0.00019


2030403013 0.171 SO SFR-B 1.0 0.00019


2030403014 0.171 SO SFR-B 1.0 0.00019


2030403015 0.171 SO SFR-B 1.0 0.00019


2030403016 0.197 SO SFR-B 1.0 0.00019


2030403017 0.197 SO SFR-B 1.0 0.00019


2030403018 0.171 SO SFR-B 1.0 0.00019


2030403019 0.171 SO SFR-B 1.0 0.00019


2030403020 0.171 SO SFR-B 1.0 0.00019


2030403021 0.171 SO SFR-B 1.0 0.00019


2030403022 0.171 SO SFR-B 1.0 0.00019
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2030403023 0.171 SO SFR-B 1.0 0.00019


2030403024 0.171 SO SFR-B 1.0 0.00019


2030403025 0.171 SO SFR-B 1.0 0.00019


2030403026 0.171 SO SFR-B 1.0 0.00019


2030403027 0.171 SO SFR-B 1.0 0.00019


2030403028 0.171 SO SFR-B 1.0 0.00019


2030403029 0.171 SO SFR-B 1.0 0.00019


2030403030 0.171 SO SFR-B 1.0 0.00019


2030403031 0.171 SO SFR-B 1.0 0.00019


2030403032 0.197 SO SFR-B 1.0 0.00019


2030404001 0.183 SO SFR-B 1.0 0.00019


2030404002 0.171 SO SFR-B 1.0 0.00019


2030404003 0.171 SO SFR-B 1.0 0.00019


2030404004 0.171 SO SFR-B 1.0 0.00019


2030404005 0.171 SO SFR-B 1.0 0.00019


2030404006 0.171 SO SFR-B 1.0 0.00019


2030404007 0.171 SO SFR-B 1.0 0.00019


2030404008 0.171 SO SFR-B 1.0 0.00019


2030404009 0.171 SO SFR-B 1.0 0.00019


2030404010 0.171 SO SFR-B 1.0 0.00019


2030404011 0.171 SO SFR-B 1.0 0.00019


2030404012 0.171 SO SFR-B 1.0 0.00019


2030404013 0.171 SO SFR-B 1.0 0.00019


2030404014 0.171 SO SFR-B 1.0 0.00019


2030404015 0.171 SO SFR-B 1.0 0.00019


2030404016 0.183 SO SFR-B 1.0 0.00019


2030404017 0.183 SO SFR-B 1.0 0.00019


2030404018 0.171 SO SFR-B 1.0 0.00019


2030404019 0.171 SO SFR-B 1.0 0.00019


2030404020 0.171 SO SFR-B 1.0 0.00019


2030404021 0.171 SO SFR-B 1.0 0.00019


2030404022 0.171 SO SFR-B 1.0 0.00019


2030404023 0.171 SO SFR-B 1.0 0.00019


2030404024 0.171 SO SFR-B 1.0 0.00019


2030404025 0.171 SO SFR-B 1.0 0.00019


2030404026 0.171 SO SFR-B 1.0 0.00019


2030404027 0.171 SO SFR-B 1.0 0.00019


2030404028 0.171 SO SFR-B 1.0 0.00019


2030404029 0.171 SO SFR-B 1.0 0.00019


2030404030 0.171 SO SFR-B 1.0 0.00019


2030404031 0.178 SO SFR-B 1.0 0.00019


2030404032 0.176 SO SFR-B 1.0 0.00019


2030405001 0.197 SO SFR-B 1.0 0.00019


2030405002 0.171 SO SFR-B 1.0 0.00019


2030405003 0.171 SO SFR-B 1.0 0.00019
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2030405004 0.171 SO SFR-B 1.0 0.00019


2030405005 0.171 SO SFR-B 1.0 0.00019


2030405006 0.171 SO SFR-B 1.0 0.00019


2030405007 0.171 SO SFR-B 1.0 0.00019


2030405008 0.171 SO SFR-B 1.0 0.00019


2030405009 0.171 SO SFR-B 1.0 0.00019


2030405010 0.171 SO SFR-B 1.0 0.00019


2030405011 0.171 SO SFR-B 1.0 0.00019


2030405012 0.171 SO SFR-B 1.0 0.00019


2030405013 0.171 SO SFR-B 1.0 0.00019


2030405014 0.171 SO SFR-B 1.0 0.00019


2030405015 0.171 SO SFR-B 1.0 0.00019


2030405016 0.197 SO SFR-B 1.0 0.00019


2030405017 0.197 SO SFR-B 1.0 0.00019


2030405018 0.171 SO SFR-B 1.0 0.00019


2030405019 0.171 SO SFR-B 1.0 0.00019


2030405020 0.171 SO SFR-B 1.0 0.00019


2030405021 0.171 SO SFR-B 1.0 0.00019


2030405022 0.171 SO SFR-B 1.0 0.00019


2030405023 0.171 SO SFR-B 1.0 0.00019


2030405024 0.171 SO SFR-B 1.0 0.00019


2030405025 0.171 SO SFR-B 1.0 0.00019


2030405026 0.171 SO SFR-B 1.0 0.00019


2030405027 0.171 SO SFR-B 1.0 0.00019


2030405028 0.171 SO SFR-B 1.0 0.00019


2030405029 0.171 SO SFR-B 1.0 0.00019


2030405030 0.171 SO SFR-B 1.0 0.00019


2030405031 0.171 SO SFR-B 1.0 0.00019


2030405032 0.197 SO SFR-B 1.0 0.00019


2030406001 5.298 SO NR 10.7 0.00206


2030406002 0.188 SO SFR-B 1.0 0.00019


2030406003 0.164 SO SFR-B 1.0 0.00019


2030406004 0.164 SO SFR-B 1.0 0.00019


2030406005 0.164 SO SFR-B 1.0 0.00019


2030406006 0.164 SO SFR-B 1.0 0.00019


2030406007 0.164 SO SFR-B 1.0 0.00019


2030406008 0.164 SO SFR-B 1.0 0.00019


2030406009 0.164 SO SFR-B 1.0 0.00019


2030406010 0.164 SO SFR-B 1.0 0.00019


2030406011 0.164 SO SFR-B 1.0 0.00019


2030406012 0.164 SO SFR-B 1.0 0.00019


2030406013 0.164 SO SFR-B 1.0 0.00019


2030406014 0.164 SO SFR-B 1.0 0.00019


2030406015 0.164 SO SFR-B 1.0 0.00019


2030406016 0.164 SO SFR-B 1.0 0.00019
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2030406017 0.188 SO SFR-B 1.0 0.00019


2030406018 0.188 SO SFR-B 1.0 0.00019


2030406019 0.164 SO SFR-B 1.0 0.00019


2030406020 0.164 SO SFR-B 1.0 0.00019


2030406021 0.164 SO SFR-B 1.0 0.00019


2030406022 0.164 SO SFR-B 1.0 0.00019


2030406023 0.164 SO SFR-B 1.0 0.00019


2030406024 0.164 SO SFR-B 1.0 0.00019


2030406025 0.164 SO SFR-B 1.0 0.00019


2030406026 0.164 SO SFR-B 1.0 0.00019


2030406027 0.164 SO SFR-B 1.0 0.00019


2030406028 0.164 SO SFR-B 1.0 0.00019


2030406029 0.164 SO SFR-B 1.0 0.00019


2030406030 0.164 SO SFR-B 1.0 0.00019


2030406031 0.164 SO SFR-B 1.0 0.00019


2030406032 0.164 SO SFR-B 1.0 0.00019


2030406033 0.188 SO SFR-B 1.0 0.00019


2030426001 0.170 SO SFR-B 1.0 0.00019


2030426002 0.148 SO SFR-B 1.0 0.00019


2030426003 0.148 SO SFR-B 1.0 0.00019


2030426004 0.148 SO SFR-B 1.0 0.00019


2030426005 0.148 SO SFR-B 1.0 0.00019


2030426006 0.148 SO SFR-B 1.0 0.00019


2030426007 0.148 SO SFR-B 1.0 0.00019


2030426008 0.148 SO SFR-B 1.0 0.00019


2030426009 0.148 SO SFR-B 1.0 0.00019


2030426010 0.148 SO SFR-B 1.0 0.00019


2030426011 0.147 SO SFR-B 1.0 0.00019


2030426012 0.147 SO SFR-B 1.0 0.00019


2030426013 0.147 SO SFR-B 1.0 0.00019


2030426014 0.147 SO SFR-B 1.0 0.00019


2030426015 0.147 SO SFR-B 1.0 0.00019


2030426016 0.169 SO SFR-B 1.0 0.00019


2030426017 0.176 SO SFR-B 1.0 0.00019


2030426018 0.158 SO SFR-B 1.0 0.00019


2030426019 0.147 SO SFR-B 1.0 0.00019


2030426020 0.147 SO SFR-B 1.0 0.00019


2030426021 0.146 SO SFR-B 1.0 0.00019


2030426022 0.146 SO SFR-B 1.0 0.00019


2030426023 0.146 SO SFR-B 1.0 0.00019


2030426024 0.146 SO SFR-B 1.0 0.00019


2030426025 0.146 SO SFR-B 1.0 0.00019


2030426026 0.146 SO SFR-B 1.0 0.00019


2030426027 0.146 SO SFR-B 1.0 0.00019


2030426028 0.146 SO SFR-B 1.0 0.00019
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2030426029 0.146 SO SFR-B 1.0 0.00019


2030426030 0.157 SO SFR-B 1.0 0.00019


2030426031 0.185 SO SFR-B 1.0 0.00019


2030426032 0.161 SO SFR-B 1.0 0.00019


2030426033 0.161 SO SFR-B 1.0 0.00019


2030426034 0.161 SO SFR-B 1.0 0.00019


2030426035 0.161 SO SFR-B 1.0 0.00019


2030426036 0.161 SO SFR-B 1.0 0.00019


2030426037 0.161 SO SFR-B 1.0 0.00019


2030426038 0.161 SO SFR-B 1.0 0.00019


2030426039 0.161 SO SFR-B 1.0 0.00019


2030426040 0.161 SO SFR-B 1.0 0.00019


2030426041 0.161 SO SFR-B 1.0 0.00019


2030426042 0.161 SO SFR-B 1.0 0.00019


2030426043 0.161 SO SFR-B 1.0 0.00019


2030426044 0.161 SO SFR-B 1.0 0.00019


2030426045 0.161 SO SFR-B 1.0 0.00019


2030426046 0.282 SO SFR-C 1.6 0.00031


2030426047 0.248 SO SFR-B 1.0 0.00019


2030426048 0.152 SO SFR-B 1.0 0.00019


2030426049 0.152 SO SFR-B 1.0 0.00019


2030426050 0.152 SO SFR-B 1.0 0.00019


2030426051 0.152 SO SFR-B 1.0 0.00019


2030426052 0.152 SO SFR-B 1.0 0.00019


2030426053 0.194 SO SFR-B 1.0 0.00019


2030426054 0.194 SO SFR-B 1.0 0.00019


2030426056 0.152 SO SFR-B 1.0 0.00019


2030426057 0.152 SO SFR-B 1.0 0.00019


2030426058 0.177 SO SFR-B 1.0 0.00019


2030426059 0.192 SO SFR-B 1.0 0.00019


2030426060 0.192 SO SFR-B 1.0 0.00019


2030426061 0.142 SO SFR-B 1.0 0.00019


2030426062 0.142 SO SFR-B 1.0 0.00019


2030426063 0.142 SO SFR-B 1.0 0.00019


2030426064 0.173 SO SFR-B 1.0 0.00019


2030426065 0.173 SO SFR-B 1.0 0.00019


2030427001 0.161 SO SFR-B 1.0 0.00019


2030427002 0.161 SO SFR-B 1.0 0.00019


2030427003 0.161 SO SFR-B 1.0 0.00019


2030427004 0.161 SO SFR-B 1.0 0.00019


2030427005 0.161 SO SFR-B 1.0 0.00019


2030427006 0.161 SO SFR-B 1.0 0.00019


2030427007 0.161 SO SFR-B 1.0 0.00019


2030427008 0.161 SO SFR-B 1.0 0.00019


2030427009 0.161 SO SFR-B 1.0 0.00019
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2030427010 0.161 SO SFR-B 1.0 0.00019


2030427011 0.161 SO SFR-B 1.0 0.00019


2030427012 0.161 SO SFR-B 1.0 0.00019


2030427013 0.161 SO SFR-B 1.0 0.00019


2030427014 0.161 SO SFR-B 1.0 0.00019


2030427015 0.161 SO SFR-B 1.0 0.00019


2030427016 0.161 SO SFR-B 1.0 0.00019


2030427017 0.161 SO SFR-B 1.0 0.00019


2030427018 0.161 SO SFR-B 1.0 0.00019


2030427019 0.161 SO SFR-B 1.0 0.00019


2030427020 0.161 SO SFR-B 1.0 0.00019


2030427021 0.161 SO SFR-B 1.0 0.00019


2030427022 0.161 SO SFR-B 1.0 0.00019


2030427023 0.161 SO SFR-B 1.0 0.00019


2030427024 0.161 SO SFR-B 1.0 0.00019


2030427025 0.161 SO SFR-B 1.0 0.00019


2030427026 0.161 SO SFR-B 1.0 0.00019


2030427027 0.161 SO SFR-B 1.0 0.00019


2030427028 0.161 SO SFR-B 1.0 0.00019


2030427029 0.152 SO SFR-B 1.0 0.00019


2030427030 0.153 SO SFR-B 1.0 0.00019


2030427031 0.151 SO SFR-B 1.0 0.00019


2030427032 0.151 SO SFR-B 1.0 0.00019


2030427033 0.153 SO SFR-B 1.0 0.00019


2030427034 0.153 SO SFR-B 1.0 0.00019


2030428001 0.161 SO SFR-B 1.0 0.00019


2030428002 0.161 SO SFR-B 1.0 0.00019


2030428003 0.161 SO SFR-B 1.0 0.00019


2030428004 0.161 SO SFR-B 1.0 0.00019


2030428005 0.161 SO SFR-B 1.0 0.00019


2030428006 0.161 SO SFR-B 1.0 0.00019


2030428007 0.161 SO SFR-B 1.0 0.00019


2030428008 0.161 SO SFR-B 1.0 0.00019


2030428009 0.161 SO SFR-B 1.0 0.00019


2030428010 0.161 SO SFR-B 1.0 0.00019


2030428011 0.161 SO SFR-B 1.0 0.00019


2030428012 0.161 SO SFR-B 1.0 0.00019


2030428013 0.161 SO SFR-B 1.0 0.00019


2030428014 0.161 SO SFR-B 1.0 0.00019


2030428015 0.161 SO SFR-B 1.0 0.00019


2030428016 0.161 SO SFR-B 1.0 0.00019


2030428017 0.161 SO SFR-B 1.0 0.00019


2030428018 0.161 SO SFR-B 1.0 0.00019


2030428019 0.161 SO SFR-B 1.0 0.00019


2030428020 0.161 SO SFR-B 1.0 0.00019
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2030428021 0.161 SO SFR-B 1.0 0.00019


2030428022 0.161 SO SFR-B 1.0 0.00019


2030428023 0.161 SO SFR-B 1.0 0.00019


2030428024 0.161 SO SFR-B 1.0 0.00019


2030428025 0.161 SO SFR-B 1.0 0.00019


2030428026 0.161 SO SFR-B 1.0 0.00019


2030428027 0.161 SO SFR-B 1.0 0.00019


2030428028 0.161 SO SFR-B 1.0 0.00019


2030428029 0.153 SO SFR-B 1.0 0.00019


2030428030 0.154 SO SFR-B 1.0 0.00019


2030428031 0.152 SO SFR-B 1.0 0.00019


2030428032 0.152 SO SFR-B 1.0 0.00019


2030428035 0.308 SO SFR-C 1.6 0.00031


2030429001 0.154 SO SFR-B 1.0 0.00019


2030429002 0.154 SO SFR-B 1.0 0.00019


2030429003 0.154 SO SFR-B 1.0 0.00019


2030429004 0.154 SO SFR-B 1.0 0.00019


2030429005 0.154 SO SFR-B 1.0 0.00019


2030429006 0.154 SO SFR-B 1.0 0.00019


2030429007 0.154 SO SFR-B 1.0 0.00019


2030429008 0.154 SO SFR-B 1.0 0.00019


2030429009 0.154 SO SFR-B 1.0 0.00019


2030429010 0.154 SO SFR-B 1.0 0.00019


2030429011 0.154 SO SFR-B 1.0 0.00019


2030429012 0.154 SO SFR-B 1.0 0.00019


2030429013 0.154 SO SFR-B 1.0 0.00019


2030429014 0.154 SO SFR-B 1.0 0.00019


2030429015 0.177 SO SFR-B 1.0 0.00019


2030429016 0.164 SO SFR-B 1.0 0.00019


2030429017 0.164 SO SFR-B 1.0 0.00019


2030429018 0.164 SO SFR-B 1.0 0.00019


2030429019 0.164 SO SFR-B 1.0 0.00019


2030429020 0.164 SO SFR-B 1.0 0.00019


2030429021 0.164 SO SFR-B 1.0 0.00019


2030429022 0.164 SO SFR-B 1.0 0.00019


2030429023 0.164 SO SFR-B 1.0 0.00019


2030429024 0.164 SO SFR-B 1.0 0.00019


2030429025 0.164 SO SFR-B 1.0 0.00019


2030429026 0.164 SO SFR-B 1.0 0.00019


2030429027 0.177 SO SFR-B 1.0 0.00019


2030429028 0.154 SO SFR-B 1.0 0.00019


2030429029 0.155 SO SFR-B 1.0 0.00019


2030429030 0.133 SO SFR-B 1.0 0.00019


2030429031 0.133 SO SFR-B 1.0 0.00019


2030429032 0.155 SO SFR-B 1.0 0.00019
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2030429033 0.155 SO SFR-B 1.0 0.00019


2030451001 0.183 SO SFR-B 1.0 0.00019


2030451002 0.206 SO SFR-B 1.0 0.00019


2030451003 0.206 SO SFR-B 1.0 0.00019


2030451004 0.206 SO SFR-B 1.0 0.00019


2030451005 0.206 SO SFR-B 1.0 0.00019


2030451006 0.206 SO SFR-B 1.0 0.00019


2030451007 0.206 SO SFR-B 1.0 0.00019


2030451008 0.206 SO SFR-B 1.0 0.00019


2030451009 0.206 SO SFR-B 1.0 0.00019


2030451010 0.206 SO SFR-B 1.0 0.00019


2030451011 0.206 SO SFR-B 1.0 0.00019


2030451012 0.206 SO SFR-B 1.0 0.00019


2030451013 0.320 SO SFR-C 1.6 0.00031


2030451014 0.183 SO SFR-B 1.0 0.00019


2030451015 0.171 SO SFR-B 1.0 0.00019


2030451016 0.343 SO SFR-C 1.6 0.00031


2030451017 0.171 SO SFR-B 1.0 0.00019


2030451018 0.171 SO SFR-B 1.0 0.00019


2030451019 0.171 SO SFR-B 1.0 0.00019


2030451020 0.171 SO SFR-B 1.0 0.00019


2030451021 0.171 SO SFR-B 1.0 0.00019


2030451022 0.171 SO SFR-B 1.0 0.00019


2030451023 0.171 SO SFR-B 1.0 0.00019


2030451024 0.171 SO SFR-B 1.0 0.00019


2030451025 0.171 SO SFR-B 1.0 0.00019


2030451026 0.171 SO SFR-B 1.0 0.00019


2030451027 0.171 SO SFR-B 1.0 0.00019


2030451028 0.183 SO SFR-B 1.0 0.00019


2030452001 0.197 SO SFR-B 1.0 0.00019


2030452002 0.171 SO SFR-B 1.0 0.00019


2030452003 0.171 SO SFR-B 1.0 0.00019


2030452004 0.171 SO SFR-B 1.0 0.00019


2030452005 0.171 SO SFR-B 1.0 0.00019


2030452006 0.171 SO SFR-B 1.0 0.00019


2030452007 0.171 SO SFR-B 1.0 0.00019


2030452008 0.171 SO SFR-B 1.0 0.00019


2030452009 0.171 SO SFR-B 1.0 0.00019


2030452010 0.171 SO SFR-B 1.0 0.00019


2030452011 0.171 SO SFR-B 1.0 0.00019


2030452012 0.171 SO SFR-B 1.0 0.00019


2030452013 0.171 SO SFR-B 1.0 0.00019


2030452014 0.171 SO SFR-B 1.0 0.00019


2030452015 0.171 SO SFR-B 1.0 0.00019


2030452016 0.197 SO SFR-B 1.0 0.00019
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2030452017 0.197 SO SFR-B 1.0 0.00019


2030452018 0.171 SO SFR-B 1.0 0.00019


2030452019 0.171 SO SFR-B 1.0 0.00019


2030452020 0.171 SO SFR-B 1.0 0.00019


2030452021 0.171 SO SFR-B 1.0 0.00019


2030452022 0.343 SO SFR-C 1.6 0.00031


2030452026 0.171 SO SFR-B 1.0 0.00019


2030452027 0.171 SO SFR-B 1.0 0.00019


2030452028 0.171 SO SFR-B 1.0 0.00019


2030452029 0.171 SO SFR-B 1.0 0.00019


2030452030 0.171 SO SFR-B 1.0 0.00019


2030452031 0.197 SO SFR-B 1.0 0.00019


2030452032 0.257 SO SFR-C 1.6 0.00031


2030452033 0.257 SO SFR-C 1.6 0.00031


2030453001 0.249 SO SFR-B 1.0 0.00019


2030453002 0.223 SO SFR-B 1.0 0.00019


2030453003 0.216 SO SFR-B 1.0 0.00019


2030453004 0.219 SO SFR-B 1.0 0.00019


2030453005 0.217 SO SFR-B 1.0 0.00019


2030453006 0.226 SO SFR-B 1.0 0.00019


2030453007 0.217 SO SFR-B 1.0 0.00019


2030453008 0.224 SO SFR-B 1.0 0.00019


2030453009 0.222 SO SFR-B 1.0 0.00019


2030453010 0.216 SO SFR-B 1.0 0.00019


2030453011 0.223 SO SFR-B 1.0 0.00019


2030453012 0.242 SO SFR-B 1.0 0.00019


2030453013 0.268 SO SFR-C 1.6 0.00031


2030453014 0.263 SO SFR-C 1.6 0.00031


2030453015 0.261 SO SFR-C 1.6 0.00031


2030453016 0.265 SO SFR-C 1.6 0.00031


2030453017 0.269 SO SFR-C 1.6 0.00031


2030453018 0.261 SO SFR-C 1.6 0.00031


2030453019 0.269 SO SFR-C 1.6 0.00031


2030453020 0.265 SO SFR-C 1.6 0.00031


2030453021 0.263 SO SFR-C 1.6 0.00031


2030453022 0.267 SO SFR-C 1.6 0.00031


2030454001 0.220 SO SFR-B 1.0 0.00019


2030454002 0.215 SO SFR-B 1.0 0.00019


2030454003 0.214 SO SFR-B 1.0 0.00019


2030454004 0.218 SO SFR-B 1.0 0.00019


2030454005 0.218 SO SFR-B 1.0 0.00019


2030454006 0.221 SO SFR-B 1.0 0.00019


2030454007 0.244 SO SFR-B 1.0 0.00019


2030454008 0.222 SO SFR-B 1.0 0.00019


2030454009 0.247 SO SFR-B 1.0 0.00019
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2030454010 0.216 SO SFR-B 1.0 0.00019


2030454011 0.244 SO SFR-B 1.0 0.00019


2030454012 0.266 SO SFR-C 1.6 0.00031


2030454013 0.262 SO SFR-C 1.6 0.00031


2030454014 0.261 SO SFR-C 1.6 0.00031


2030454015 0.265 SO SFR-C 1.6 0.00031


2030454016 0.266 SO SFR-C 1.6 0.00031


2030454017 0.269 SO SFR-C 1.6 0.00031


2030454018 0.247 SO SFR-B 1.0 0.00019


2030454019 0.265 SO SFR-C 1.6 0.00031


2030454020 0.244 SO SFR-B 1.0 0.00019


2030454021 0.256 SO SFR-C 1.6 0.00031


2030454022 0.239 SO SFR-B 1.0 0.00019


2030455001 0.232 SO SFR-B 1.0 0.00019


2030455002 0.261 SO SFR-C 1.6 0.00031


2030455003 0.258 SO SFR-C 1.6 0.00031


2030455004 0.260 SO SFR-C 1.6 0.00031


2030455005 0.262 SO SFR-C 1.6 0.00031


2030455006 0.264 SO SFR-C 1.6 0.00031


2030455007 0.254 SO SFR-C 1.6 0.00031


2030455008 0.259 SO SFR-C 1.6 0.00031


2030455009 0.263 SO SFR-C 1.6 0.00031


2030455010 0.260 SO SFR-C 1.6 0.00031


2030455011 0.260 SO SFR-C 1.6 0.00031


2030455013 0.482 SO MFR 3.1 0.00060


2030455014 0.495 SO MFR 3.8 0.00073


2030455018 0.693 SO MFR 4.2 0.00081


2030455029 0.731 SO MFR 5.2 0.00100


2030456001 0.259 SO SFR-C 1.6 0.00031


2030456002 0.255 SO SFR-C 1.6 0.00031


2030456003 0.257 SO SFR-C 1.6 0.00031


2030456004 0.259 SO SFR-C 1.6 0.00031


2030456005 0.261 SO SFR-C 1.6 0.00031


2030456006 0.260 SO SFR-C 1.6 0.00031


2030456007 0.261 SO SFR-C 1.6 0.00031


2030456008 0.261 SO SFR-C 1.6 0.00031


2030456009 0.260 SO SFR-C 1.6 0.00031


2030456010 0.254 SO SFR-C 1.6 0.00031


2030456011 0.255 SO SFR-C 1.6 0.00031


2030456018 0.243 SO MFR 2.0 0.00038


2030456019 0.243 SO MFR 1.8 0.00035


2030456020 0.241 SO MFR 1.9 0.00037


2030456021 0.237 SO MFR 1.8 0.00035


2030456022 0.237 SO MFR 1.8 0.00035


2030456023 1.444 SO MFR 9.8 0.00188
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2030476001 0.161 SO SFR-B 1.0 0.00019


2030476002 0.161 SO SFR-B 1.0 0.00019


2030476003 0.161 SO SFR-B 1.0 0.00019


2030476004 0.161 SO SFR-B 1.0 0.00019


2030476005 0.161 SO SFR-B 1.0 0.00019


2030476006 0.161 SO SFR-B 1.0 0.00019


2030476007 0.161 SO SFR-B 1.0 0.00019


2030476008 0.161 SO SFR-B 1.0 0.00019


2030476009 0.161 SO SFR-B 1.0 0.00019


2030476010 0.161 SO SFR-B 1.0 0.00019


2030476011 0.161 SO SFR-B 1.0 0.00019


2030476012 0.161 SO SFR-B 1.0 0.00019


2030476013 0.161 SO SFR-B 1.0 0.00019


2030476014 0.161 SO SFR-B 1.0 0.00019


2030476015 0.155 SO SFR-B 1.0 0.00019


2030476016 0.155 SO SFR-B 1.0 0.00019


2030476017 0.153 SO SFR-B 1.0 0.00019


2030476018 0.161 SO SFR-B 1.0 0.00019


2030476019 0.161 SO SFR-B 1.0 0.00019


2030476020 0.161 SO SFR-B 1.0 0.00019


2030476021 0.161 SO SFR-B 1.0 0.00019


2030476022 0.161 SO SFR-B 1.0 0.00019


2030476023 0.161 SO SFR-B 1.0 0.00019


2030476024 0.161 SO SFR-B 1.0 0.00019


2030476025 0.161 SO SFR-B 1.0 0.00019


2030476026 0.161 SO SFR-B 1.0 0.00019


2030476027 0.161 SO SFR-B 1.0 0.00019


2030476028 0.161 SO SFR-B 1.0 0.00019


2030476029 0.161 SO SFR-B 1.0 0.00019


2030476030 0.161 SO SFR-B 1.0 0.00019


2030476031 0.161 SO SFR-B 1.0 0.00019


2030476032 0.157 SO SFR-B 1.0 0.00019


2030476033 0.154 SO SFR-B 1.0 0.00019


2030476034 0.154 SO SFR-B 1.0 0.00019


2030477001 0.168 SO SFR-B 1.0 0.00019


2030477002 0.158 SO SFR-B 1.0 0.00019


2030477003 0.162 SO SFR-B 1.0 0.00019


2030477004 0.161 SO SFR-B 1.0 0.00019


2030477005 0.165 SO SFR-B 1.0 0.00019


2030477006 0.158 SO SFR-B 1.0 0.00019


2030477007 0.173 SO SFR-B 1.0 0.00019


2030477008 0.147 SO SFR-B 1.0 0.00019


2030477009 0.165 SO SFR-B 1.0 0.00019


2030477010 0.188 SO SFR-B 1.0 0.00019


2030477011 0.193 SO SFR-B 1.0 0.00019
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2030477012 0.192 SO SFR-B 1.0 0.00019


2030477013 0.198 SO SFR-B 1.0 0.00019


2030477014 0.187 SO SFR-B 1.0 0.00019


2030477015 0.182 SO SFR-B 1.0 0.00019


2030477017 0.246 SO SFR-B 1.0 0.00019


2030477018 0.239 SO SFR-B 1.0 0.00019


2030477019 0.241 SO SFR-B 1.0 0.00019


2030477020 0.242 SO SFR-B 1.0 0.00019


2030477021 0.224 SO SFR-B 1.0 0.00019


2030477022 0.260 SO SFR-C 1.6 0.00031


2030477023 0.242 SO SFR-B 1.0 0.00019


2030477024 0.239 SO SFR-B 1.0 0.00019


2030477025 0.244 SO SFR-B 1.0 0.00019


2030477026 0.243 SO SFR-B 1.0 0.00019


2030477027 0.233 SO SFR-B 1.0 0.00019


2030478001 0.259 SO SFR-C 1.6 0.00031


2030478002 0.256 SO SFR-C 1.6 0.00031


2030478003 0.259 SO SFR-C 1.6 0.00031


2030478006 0.252 SO SFR-C 1.6 0.00031


2030478008 0.252 SO SFR-C 1.6 0.00031


2030478009 0.240 SO SFR-B 1.0 0.00019


2030478013 0.241 SO MFR 1.9 0.00037


2030478017 0.732 SO MFR 5.2 0.00100


2030478037 0.256 SO SFR-C 1.6 0.00031


2030478038 0.253 SO SFR-C 1.6 0.00031


2030478039 0.258 SO SFR-C 1.6 0.00031


2030478044 0.732 SO MFR 5.3 0.00102


2030478064 0.476 SO MFR 3.5 0.00067


2030478072 0.256 SO SFR-C 1.6 0.00031


2030478073 0.258 SO SFR-C 1.6 0.00031


2030478074 0.488 SO MFR 3.8 0.00073


2031101001 0.643 SO SFR-D 2.4 0.00046


2031101002 0.212 SO SFR-B 1.0 0.00019


2031101003 0.431 SO SFR-C 1.6 0.00031


2031101004 0.321 SO SFR-C 1.6 0.00031


2031101005 0.321 SO SFR-C 1.6 0.00031


2031101006 0.401 SO SFR-C 1.6 0.00031


2031101007 0.402 SO SFR-C 1.6 0.00031


2031101008 0.321 SO SFR-C 1.6 0.00031


2031101009 0.321 SO SFR-C 1.6 0.00031


2031101010 0.321 SO SFR-C 1.6 0.00031


2031101011 0.321 SO SFR-C 1.6 0.00031


2031101012 0.402 SO SFR-C 1.6 0.00031


2031101013 0.274 SO SFR-C 1.6 0.00031


2031101014 0.161 SO SFR-B 1.0 0.00019
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2031101015 0.161 SO SFR-B 1.0 0.00019


2031101016 0.241 SO SFR-B 1.0 0.00019


2031101017 0.241 SO SFR-B 1.0 0.00019


2031101018 0.161 SO SFR-B 1.0 0.00019


2031101019 0.161 SO SFR-B 1.0 0.00019


2031101020 0.161 SO SFR-B 1.0 0.00019


2031101021 0.170 SO SFR-B 1.0 0.00019


2031101022 0.188 SO SFR-B 1.0 0.00019


2031101023 0.321 SO SFR-C 1.6 0.00031


2031101024 0.321 SO SFR-C 1.6 0.00031


2031101025 0.321 SO SFR-C 1.6 0.00031


2031101026 0.322 SO SFR-C 1.6 0.00031


2031101027 0.321 SO SFR-C 1.6 0.00031


2031101028 0.321 SO SFR-C 1.6 0.00031


2031101029 0.402 SO SFR-C 1.6 0.00031


2031101030 0.402 SO SFR-C 1.6 0.00031


2031101031 0.321 SO SFR-C 1.6 0.00031


2031101032 0.321 SO SFR-C 1.6 0.00031


2031101033 0.321 SO SFR-C 1.6 0.00031


2031101034 0.321 SO SFR-C 1.6 0.00031


2031101035 0.402 SO SFR-C 1.6 0.00031


2031101036 0.273 SO SFR-C 1.6 0.00031


2031101037 0.219 SO SFR-B 1.0 0.00019


2031101038 0.212 SO SFR-B 1.0 0.00019


2031101039 0.212 SO SFR-B 1.0 0.00019


2031101040 0.199 SO SFR-B 1.0 0.00019


2031101041 0.202 SO SFR-B 1.0 0.00019


2031101042 0.202 SO SFR-B 1.0 0.00019


2031101043 0.199 SO SFR-B 1.0 0.00019


2031101044 0.198 SO SFR-B 1.0 0.00019


2031102001 0.340 SO SFR-C 1.6 0.00031


2031102002 0.340 SO SFR-C 1.6 0.00031


2031102003 0.340 SO SFR-C 1.6 0.00031


2031102004 0.340 SO SFR-C 1.6 0.00031


2031102005 0.340 SO SFR-C 1.6 0.00031


2031102006 0.340 SO SFR-C 1.6 0.00031


2031102007 0.425 SO SFR-C 1.6 0.00031


2031102008 0.425 SO SFR-C 1.6 0.00031


2031102009 0.340 SO SFR-C 1.6 0.00031


2031102010 0.340 SO SFR-C 1.6 0.00031


2031102011 0.340 SO SFR-C 1.6 0.00031


2031102012 0.340 SO SFR-C 1.6 0.00031


2031102013 0.340 SO SFR-C 1.6 0.00031


2031102014 0.153 SO SFR-B 1.0 0.00019


2031102017 0.153 SO SFR-B 1.0 0.00019







CITY OF BIRMINGHAM
STORM WATER UTILITY FEE APPORTIONMENT


Y:\201508\20150821\03_Studies\Final\Apportionment Roll 2016.xls Page 45 of 81 10/21/2016


Parcel ID
Total Area 


(acre) District
Property       


Type ESWU SW Share
2031102018 0.153 SO SFR-B 1.0 0.00019


2031102019 0.153 SO SFR-B 1.0 0.00019


2031102020 0.153 SO SFR-B 1.0 0.00019


2031102021 0.153 SO SFR-B 1.0 0.00019


2031102022 0.153 SO SFR-B 1.0 0.00019


2031102023 0.153 SO SFR-B 1.0 0.00019


2031102024 0.153 SO SFR-B 1.0 0.00019


2031102025 0.153 SO SFR-B 1.0 0.00019


2031102026 0.153 SO SFR-B 1.0 0.00019


2031102027 0.229 SO SFR-B 1.0 0.00019


2031102028 0.229 SO SFR-B 1.0 0.00019


2031102031 0.153 SO SFR-B 1.0 0.00019


2031102032 0.153 SO SFR-B 1.0 0.00019


2031102033 0.153 SO SFR-B 1.0 0.00019


2031102034 0.214 SO SFR-B 1.0 0.00019


2031102035 0.183 SO SFR-B 1.0 0.00019


2031102039 0.260 SO SFR-C 1.6 0.00031


2031102040 0.305 SO SFR-C 1.6 0.00031


2031102041 0.260 SO SFR-C 1.6 0.00031


2031102043 0.153 SO SFR-B 1.0 0.00019


2031102044 0.153 SO SFR-B 1.0 0.00019


2031103001 0.143 SO SFR-B 1.0 0.00019


2031103002 0.143 SO SFR-B 1.0 0.00019


2031103003 0.143 SO SFR-B 1.0 0.00019


2031103004 0.143 SO SFR-B 1.0 0.00019


2031103005 0.143 SO SFR-B 1.0 0.00019


2031103008 0.143 SO SFR-B 1.0 0.00019


2031103009 0.143 SO SFR-B 1.0 0.00019


2031103010 0.143 SO SFR-B 1.0 0.00019


2031103011 0.143 SO SFR-B 1.0 0.00019


2031103012 0.144 SO SFR-B 1.0 0.00019


2031103013 0.158 SO SFR-B 1.0 0.00019


2031103014 0.201 SO SFR-B 1.0 0.00019


2031103015 0.216 SO SFR-B 1.0 0.00019


2031103016 0.144 SO SFR-B 1.0 0.00019


2031103017 0.144 SO SFR-B 1.0 0.00019


2031103018 0.144 SO SFR-B 1.0 0.00019


2031103019 0.144 SO SFR-B 1.0 0.00019


2031103020 0.144 SO SFR-B 1.0 0.00019


2031103021 0.144 SO SFR-B 1.0 0.00019


2031103022 0.144 SO SFR-B 1.0 0.00019


2031103023 0.144 SO SFR-B 1.0 0.00019


2031103024 0.144 SO SFR-B 1.0 0.00019


2031103025 0.144 SO SFR-B 1.0 0.00019


2031103026 0.201 SO SFR-B 1.0 0.00019
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2031103028 0.231 SO SFR-B 1.0 0.00019


2031103029 0.144 SO SFR-B 1.0 0.00019


2031103030 0.144 SO SFR-B 1.0 0.00019


2031103031 0.144 SO SFR-B 1.0 0.00019


2031103032 0.144 SO SFR-B 1.0 0.00019


2031103033 0.144 SO SFR-B 1.0 0.00019


2031103034 0.217 SO SFR-B 1.0 0.00019


2031103035 0.216 SO SFR-B 1.0 0.00019


2031103036 0.144 SO SFR-B 1.0 0.00019


2031103037 0.177 SO SFR-B 1.0 0.00019


2031103039 0.693 SO NR 6.0 0.00115


2031103040 2.152 SO NR 18.6 0.00358


2031103041 0.205 SO SFR-B 1.0 0.00019


2031103042 0.184 SO SFR-B 1.0 0.00019


2031103043 0.208 SO SFR-B 1.0 0.00019


2031103044 0.236 SO SFR-B 1.0 0.00019


2031103045 0.291 SO SFR-C 1.6 0.00031


2031103046 0.338 SO SFR-C 1.6 0.00031


2031103047 0.288 SO SFR-C 1.6 0.00031


2031103048 0.231 SO SFR-B 1.0 0.00019


2031103049 0.201 SO SFR-B 1.0 0.00019


2031103050 0.201 SO SFR-B 1.0 0.00019


2031103051 0.201 SO SFR-B 1.0 0.00019


2031103052 0.201 SO SFR-B 1.0 0.00019


2031103053 0.201 SO SFR-B 1.0 0.00019


2031103054 0.199 SO SFR-B 1.0 0.00019


2031103055 0.183 SO SFR-B 1.0 0.00019


2031103056 0.181 SO SFR-B 1.0 0.00019


2031103057 0.181 SO SFR-B 1.0 0.00019


2031103058 0.182 SO SFR-B 1.0 0.00019


2031103059 0.182 SO SFR-B 1.0 0.00019


2031103060 0.182 SO SFR-B 1.0 0.00019


2031103061 0.182 SO SFR-B 1.0 0.00019


2031103062 0.189 SO SFR-B 1.0 0.00019


2031103063 0.189 SO SFR-B 1.0 0.00019


2031103064 0.207 SO SFR-B 1.0 0.00019


2031103066 0.143 SO SFR-B 1.0 0.00019


2031103067 0.143 SO SFR-B 1.0 0.00019


2031104001 0.214 SO SFR-B 1.0 0.00019


2031104002 0.151 SO SFR-B 1.0 0.00019


2031104003 0.160 SO SFR-B 1.0 0.00019


2031104004 0.170 SO SFR-B 1.0 0.00019


2031104005 0.167 SO SFR-B 1.0 0.00019


2031104006 0.167 SO SFR-B 1.0 0.00019


2031104007 0.167 SO SFR-B 1.0 0.00019
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2031104008 0.167 SO SFR-B 1.0 0.00019


2031104009 0.170 SO SFR-B 1.0 0.00019


2031104010 0.170 SO SFR-B 1.0 0.00019


2031104011 0.167 SO SFR-B 1.0 0.00019


2031104012 0.167 SO SFR-B 1.0 0.00019


2031104013 0.182 SO SFR-B 1.0 0.00019


2031104014 0.182 SO SFR-B 1.0 0.00019


2031104015 0.182 SO SFR-B 1.0 0.00019


2031104016 0.186 SO SFR-B 1.0 0.00019


2031104017 0.167 SO SFR-B 1.0 0.00019


2031104018 0.167 SO SFR-B 1.0 0.00019


2031104019 0.167 SO SFR-B 1.0 0.00019


2031104020 0.167 SO SFR-B 1.0 0.00019


2031104021 0.173 SO SFR-B 1.0 0.00019


2031104022 0.212 SO SFR-B 1.0 0.00019


2031104023 0.233 SO SFR-B 1.0 0.00019


2031104024 0.159 SO SFR-B 1.0 0.00019


2031104025 0.147 SO SFR-B 1.0 0.00019


2031104026 0.146 SO SFR-B 1.0 0.00019


2031104027 0.170 SO SFR-B 1.0 0.00019


2031104028 0.167 SO SFR-B 1.0 0.00019


2031104029 0.167 SO SFR-B 1.0 0.00019


2031104030 0.167 SO SFR-B 1.0 0.00019


2031104031 0.167 SO SFR-B 1.0 0.00019


2031104032 0.170 SO SFR-B 1.0 0.00019


2031104033 0.170 SO SFR-B 1.0 0.00019


2031104034 0.167 SO SFR-B 1.0 0.00019


2031104035 0.167 SO SFR-B 1.0 0.00019


2031104036 0.182 SO SFR-B 1.0 0.00019


2031104037 0.182 SO SFR-B 1.0 0.00019


2031104038 0.182 SO SFR-B 1.0 0.00019


2031104039 0.186 SO SFR-B 1.0 0.00019


2031104040 0.167 SO SFR-B 1.0 0.00019


2031104041 0.167 SO SFR-B 1.0 0.00019


2031104042 0.167 SO SFR-B 1.0 0.00019


2031104043 0.167 SO SFR-B 1.0 0.00019


2031104044 0.173 SO SFR-B 1.0 0.00019


2031105001 0.821 SO MFR 5.2 0.00100


2031126001 0.952 SO MFR 5.3 0.00102


2031126002 2.285 SO MFR 12.4 0.00238


2031127001 0.204 SO SFR-B 1.0 0.00019


2031127002 0.255 SO SFR-C 1.6 0.00031


2031127007 0.255 SO SFR-C 1.6 0.00031


2031127010 0.170 SO SFR-B 1.0 0.00019


2031127011 0.209 SO SFR-B 1.0 0.00019
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2031127012 0.183 SO SFR-B 1.0 0.00019


2031127013 0.153 SO SFR-B 1.0 0.00019


2031127014 0.153 SO SFR-B 1.0 0.00019


2031127015 0.153 SO SFR-B 1.0 0.00019


2031127016 0.153 SO SFR-B 1.0 0.00019


2031127017 0.153 SO SFR-B 1.0 0.00019


2031127018 0.153 SO SFR-B 1.0 0.00019


2031127019 0.153 SO SFR-B 1.0 0.00019


2031127020 0.153 SO SFR-B 1.0 0.00019


2031127021 0.153 SO SFR-B 1.0 0.00019


2031127022 0.188 SO SFR-B 1.0 0.00019


2031127023 0.255 SO SFR-C 1.6 0.00031


2031127024 0.255 SO SFR-C 1.6 0.00031


2031127026 0.170 SO SFR-B 1.0 0.00019


2031127027 0.170 SO SFR-B 1.0 0.00019


2031128001 3.233 SO MFR 17.2 0.00331


2031128002 0.272 SO NR 2.4 0.00046


2031128003 0.130 SO MFR 0.7 0.00013


2031129014 0.156 SO SFR-B 1.0 0.00019


2031129015 0.146 SO SFR-B 1.0 0.00019


2031129016 0.146 SO SFR-B 1.0 0.00019


2031129017 0.146 SO SFR-B 1.0 0.00019


2031129018 0.143 SO SFR-B 1.0 0.00019


2031129019 0.143 SO SFR-B 1.0 0.00019


2031129020 0.143 SO SFR-B 1.0 0.00019


2031129021 0.143 SO SFR-B 1.0 0.00019


2031129022 0.143 SO SFR-B 1.0 0.00019


2031129023 0.143 SO SFR-B 1.0 0.00019


2031129024 0.143 SO SFR-B 1.0 0.00019


2031129025 0.133 SO SFR-B 1.0 0.00019


2031129026 0.133 SO SFR-B 1.0 0.00019


2031129027 1.609 SO MFR 9.0 0.00173


2031130002 0.156 SO SFR-B 1.0 0.00019


2031130003 0.146 SO SFR-B 1.0 0.00019


2031130004 0.146 SO SFR-B 1.0 0.00019


2031130005 0.143 SO SFR-B 1.0 0.00019


2031130006 0.143 SO SFR-B 1.0 0.00019


2031130007 0.143 SO SFR-B 1.0 0.00019


2031130008 0.143 SO SFR-B 1.0 0.00019


2031130009 0.143 SO SFR-B 1.0 0.00019


2031130010 0.143 SO SFR-B 1.0 0.00019


2031130011 0.143 SO SFR-B 1.0 0.00019


2031130012 0.143 SO SFR-B 1.0 0.00019


2031130013 0.133 SO SFR-B 1.0 0.00019


2031130014 0.133 SO SFR-B 1.0 0.00019
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2031130016 0.163 SO SFR-B 1.0 0.00019


2031130017 0.143 SO SFR-B 1.0 0.00019


2031130018 0.143 SO SFR-B 1.0 0.00019


2031130019 0.143 SO SFR-B 1.0 0.00019


2031130020 0.143 SO SFR-B 1.0 0.00019


2031130021 0.143 SO SFR-B 1.0 0.00019


2031130022 0.143 SO SFR-B 1.0 0.00019


2031130023 0.143 SO SFR-B 1.0 0.00019


2031130024 0.143 SO SFR-B 1.0 0.00019


2031130025 0.143 SO SFR-B 1.0 0.00019


2031130026 0.143 SO SFR-B 1.0 0.00019


2031130027 0.133 SO SFR-B 1.0 0.00019


2031130028 0.133 SO SFR-B 1.0 0.00019


2031151001 1.800 SO NR 16.0 0.00308


2031151002 5.077 SO NR 46.1 0.00886


2031151003 0.246 SO SFR-B 1.0 0.00019


2031151004 0.208 SO SFR-B 1.0 0.00019


2031151005 0.227 SO SFR-B 1.0 0.00019


2031151006 0.273 SO SFR-C 1.6 0.00031


2031151007 0.228 SO SFR-B 1.0 0.00019


2031151008 0.301 SO SFR-C 1.6 0.00031


2031151009 0.301 SO SFR-C 1.6 0.00031


2031151010 0.299 SO SFR-C 1.6 0.00031


2031151011 0.281 SO SFR-C 1.6 0.00031


2031151012 0.235 SO SFR-B 1.0 0.00019


2031151013 0.272 SO SFR-C 1.6 0.00031


2031151014 0.228 SO SFR-B 1.0 0.00019


2031151015 0.207 SO SFR-B 1.0 0.00019


2031151016 0.173 SO SFR-B 1.0 0.00019


2031151017 0.170 SO SFR-B 1.0 0.00019


2031151018 0.169 SO SFR-B 1.0 0.00019


2031151019 0.172 SO SFR-B 1.0 0.00019


2031151020 0.174 SO SFR-B 1.0 0.00019


2031151021 0.207 SO NR 1.6 0.00031


2031151022 0.103 SO NR 0.8 0.00015


2031151023 0.103 SO SFR-A 0.7 0.00013


2031151024 0.103 SO SFR-A 0.7 0.00013


2031151025 0.103 SO SFR-A 0.7 0.00013


2031151026 0.103 SO SFR-A 0.7 0.00013


2031151027 0.103 SO SFR-A 0.7 0.00013


2031151028 0.103 SO SFR-A 0.7 0.00013


2031151029 0.103 SO SFR-A 0.7 0.00013


2031151030 0.103 SO SFR-A 0.7 0.00013


2031151031 0.103 SO SFR-A 0.7 0.00013


2031151032 0.103 SO SFR-A 0.7 0.00013







CITY OF BIRMINGHAM
STORM WATER UTILITY FEE APPORTIONMENT


Y:\201508\20150821\03_Studies\Final\Apportionment Roll 2016.xls Page 50 of 81 10/21/2016


Parcel ID
Total Area 


(acre) District
Property       


Type ESWU SW Share
2031151033 0.103 SO SFR-A 0.7 0.00013


2031151034 0.103 SO SFR-A 0.7 0.00013


2031151035 0.103 SO SFR-A 0.7 0.00013


2031151036 0.103 SO SFR-A 0.7 0.00013


2031151037 0.103 SO SFR-A 0.7 0.00013


2031151038 0.103 SO SFR-A 0.7 0.00013


2031151039 0.103 SO SFR-A 0.7 0.00013


2031151040 0.103 SO SFR-A 0.7 0.00013


2031151041 0.103 SO SFR-A 0.7 0.00013


2031151047 0.154 SO SFR-B 1.0 0.00019


2031151048 0.134 SO SFR-B 1.0 0.00019


2031151049 0.206 SO SFR-B 1.0 0.00019


2031151051 0.103 SO SFR-A 0.7 0.00013


2031151052 0.103 SO SFR-A 0.7 0.00013


2031151053 0.103 SO SFR-A 0.7 0.00013


2031151054 0.103 SO SFR-A 0.7 0.00013


2031152001 0.304 SO SFR-C 1.6 0.00031


2031152002 0.209 SO SFR-B 1.0 0.00019


2031152003 0.202 SO SFR-B 1.0 0.00019


2031152004 0.177 SO SFR-B 1.0 0.00019


2031152005 0.173 SO SFR-B 1.0 0.00019


2031152006 0.173 SO SFR-B 1.0 0.00019


2031152007 0.173 SO SFR-B 1.0 0.00019


2031152008 0.173 SO SFR-B 1.0 0.00019


2031152009 0.170 SO SFR-B 1.0 0.00019


2031152010 0.173 SO SFR-B 1.0 0.00019


2031152011 0.170 SO SFR-B 1.0 0.00019


2031152012 0.170 SO SFR-B 1.0 0.00019


2031152013 0.170 SO SFR-B 1.0 0.00019


2031152014 0.170 SO SFR-B 1.0 0.00019


2031152015 0.170 SO SFR-B 1.0 0.00019


2031152016 0.170 SO SFR-B 1.0 0.00019


2031152017 0.164 SO SFR-B 1.0 0.00019


2031152018 0.167 SO SFR-B 1.0 0.00019


2031152019 0.167 SO SFR-B 1.0 0.00019


2031152020 0.167 SO SFR-B 1.0 0.00019


2031152021 0.167 SO SFR-B 1.0 0.00019


2031152022 0.167 SO SFR-B 1.0 0.00019


2031152023 0.145 SO SFR-B 1.0 0.00019


2031152024 0.173 SO SFR-B 1.0 0.00019


2031152025 0.182 SO SFR-B 1.0 0.00019


2031152026 0.165 SO SFR-B 1.0 0.00019


2031152027 0.161 SO SFR-B 1.0 0.00019


2031152028 0.176 SO SFR-B 1.0 0.00019


2031152029 0.176 SO SFR-B 1.0 0.00019
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2031152030 0.176 SO SFR-B 1.0 0.00019


2031152031 0.176 SO SFR-B 1.0 0.00019


2031152032 0.176 SO SFR-B 1.0 0.00019


2031152033 0.101 SO MFR 0.5 0.00010


2031152034 0.101 SO MFR 0.6 0.00012


2031152035 0.201 SO MFR 1.3 0.00025


2031152036 0.100 SO MFR 0.6 0.00012


2031152037 0.098 SO MFR 0.4 0.00008


2031152040 0.097 SO MFR 0.7 0.00013


2031152041 0.097 SO MFR 0.6 0.00012


2031152044 0.195 SO MFR 1.4 0.00027


2031152045 0.198 SO MFR 1.2 0.00023


2031152046 0.097 SO MFR 0.7 0.00013


2031152047 0.097 SO MFR 0.8 0.00015


2031152050 0.189 SO MFR 1.2 0.00023


2031152051 0.220 SO MFR 1.7 0.00033


2031152052 0.198 SO MFR 1.4 0.00027


2031152053 0.198 SO MFR 1.1 0.00021


2031153003 0.106 SO SFR-A 0.7 0.00013


2031153004 0.106 SO SFR-A 0.7 0.00013


2031153005 0.106 SO SFR-A 0.7 0.00013


2031153006 0.106 SO SFR-A 0.7 0.00013


2031153007 0.106 SO SFR-A 0.7 0.00013


2031153008 0.106 SO SFR-A 0.7 0.00013


2031153009 0.106 SO SFR-A 0.7 0.00013


2031153010 0.106 SO SFR-A 0.7 0.00013


2031153011 0.106 SO SFR-A 0.7 0.00013


2031153012 0.106 SO SFR-A 0.7 0.00013


2031153013 0.106 SO SFR-A 0.7 0.00013


2031153014 0.106 SO SFR-A 0.7 0.00013


2031153015 0.106 SO SFR-A 0.7 0.00013


2031153016 0.106 SO SFR-A 0.7 0.00013


2031153017 0.106 SO SFR-A 0.7 0.00013


2031153018 0.106 SO SFR-A 0.7 0.00013


2031153019 0.106 SO SFR-A 0.7 0.00013


2031153020 0.106 SO SFR-A 0.7 0.00013


2031153021 0.106 SO SFR-A 0.7 0.00013


2031153022 0.106 SO SFR-A 0.7 0.00013


2031153023 0.106 SO SFR-A 0.7 0.00013


2031153024 0.106 SO SFR-A 0.7 0.00013


2031153025 0.106 SO SFR-A 0.7 0.00013


2031153026 0.106 SO SFR-A 0.7 0.00013


2031153027 0.106 SO SFR-A 0.7 0.00013


2031153028 0.106 SO SFR-A 0.7 0.00013


2031153034 0.106 SO SFR-A 0.7 0.00013







CITY OF BIRMINGHAM
STORM WATER UTILITY FEE APPORTIONMENT


Y:\201508\20150821\03_Studies\Final\Apportionment Roll 2016.xls Page 52 of 81 10/21/2016


Parcel ID
Total Area 


(acre) District
Property       


Type ESWU SW Share
2031153035 0.106 SO SFR-A 0.7 0.00013


2031153036 0.106 SO SFR-A 0.7 0.00013


2031153037 0.106 SO SFR-A 0.7 0.00013


2031153038 0.106 SO SFR-A 0.7 0.00013


2031153039 0.106 SO SFR-A 0.7 0.00013


2031153040 0.106 SO SFR-A 0.7 0.00013


2031153041 0.106 SO SFR-A 0.7 0.00013


2031153042 0.106 SO SFR-A 0.7 0.00013


2031153043 0.106 SO SFR-A 0.7 0.00013


2031153044 0.106 SO SFR-A 0.7 0.00013


2031153045 0.106 SO SFR-A 0.7 0.00013


2031153046 0.106 SO SFR-A 0.7 0.00013


2031153047 0.106 SO SFR-A 0.7 0.00013


2031153048 0.106 SO SFR-A 0.7 0.00013


2031153049 0.106 SO SFR-A 0.7 0.00013


2031153050 0.106 SO SFR-A 0.7 0.00013


2031153051 0.159 SO SFR-B 1.0 0.00019


2031153054 0.106 SO SFR-A 0.7 0.00013


2031153055 0.106 SO SFR-A 0.7 0.00013


2031153056 0.159 SO SFR-B 1.0 0.00019


2031153061 0.146 SO SFR-B 1.0 0.00019


2031153062 0.310 SO NR 2.7 0.00052


2031153063 0.158 SO SFR-B 1.0 0.00019


2031153064 0.159 SO SFR-B 1.0 0.00019


2031153065 0.171 SO SFR-B 1.0 0.00019


2031153066 0.315 SO NR 2.8 0.00054


2031153067 0.202 SO SFR-B 1.0 0.00019


2031154001 0.117 SO NR 0.9 0.00017


2031154002 0.110 SO NR 0.7 0.00013


2031154003 0.110 SO NR 1.0 0.00019


2031154004 0.110 SO SFR-A 0.7 0.00013


2031154005 0.110 SO SFR-A 0.7 0.00013


2031154006 0.110 SO SFR-A 0.7 0.00013


2031154007 0.110 SO SFR-A 0.7 0.00013


2031154008 0.110 SO SFR-A 0.7 0.00013


2031154009 0.110 SO SFR-A 0.7 0.00013


2031154010 0.110 SO SFR-A 0.7 0.00013


2031154012 0.110 SO SFR-A 0.7 0.00013


2031154013 0.110 SO SFR-A 0.7 0.00013


2031154014 0.110 SO SFR-A 0.7 0.00013


2031154015 0.110 SO SFR-A 0.7 0.00013


2031154016 0.165 SO SFR-B 1.0 0.00019


2031154017 0.165 SO SFR-B 1.0 0.00019


2031154018 0.110 SO SFR-A 0.7 0.00013


2031154019 0.110 SO SFR-A 0.7 0.00013
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2031154020 0.110 SO SFR-A 0.7 0.00013


2031154021 0.110 SO SFR-A 0.7 0.00013


2031154022 0.110 SO SFR-A 0.7 0.00013


2031154023 0.165 SO SFR-B 1.0 0.00019


2031154024 0.165 SO SFR-B 1.0 0.00019


2031154025 0.110 SO SFR-A 0.7 0.00013


2031154026 0.160 SO SFR-B 1.0 0.00019


2031154027 0.165 SO SFR-B 1.0 0.00019


2031154028 0.113 SO NR 0.7 0.00013


2031154029 0.110 SO NR 0.6 0.00012


2031154030 0.110 SO NR 1.0 0.00019


2031154031 0.110 SO SFR-A 0.7 0.00013


2031154032 0.110 SO SFR-A 0.7 0.00013


2031154033 0.110 SO SFR-A 0.7 0.00013


2031154034 0.110 SO SFR-A 0.7 0.00013


2031154035 0.110 SO SFR-A 0.7 0.00013


2031154036 0.110 SO SFR-A 0.7 0.00013


2031154037 0.110 SO SFR-A 0.7 0.00013


2031154038 0.110 SO SFR-A 0.7 0.00013


2031154039 0.110 SO SFR-A 0.7 0.00013


2031154040 0.110 SO SFR-A 0.7 0.00013


2031154041 0.109 SO SFR-A 0.7 0.00013


2031154042 0.110 SO SFR-A 0.7 0.00013


2031154043 0.110 SO SFR-A 0.7 0.00013


2031154044 0.110 SO SFR-A 0.7 0.00013


2031154045 0.110 SO SFR-A 0.7 0.00013


2031154046 0.110 SO SFR-A 0.7 0.00013


2031154047 0.110 SO SFR-A 0.7 0.00013


2031154048 0.110 SO SFR-A 0.7 0.00013


2031154049 0.110 SO SFR-A 0.7 0.00013


2031154050 0.110 SO SFR-A 0.7 0.00013


2031154051 0.110 SO SFR-A 0.7 0.00013


2031154052 0.110 SO SFR-A 0.7 0.00013


2031154053 0.110 SO SFR-A 0.7 0.00013


2031154054 0.110 SO SFR-A 0.7 0.00013


2031154055 0.110 SO SFR-A 0.7 0.00013


2031154056 0.110 SO SFR-A 0.7 0.00013


2031154057 0.110 SO SFR-A 0.7 0.00013


2031154058 0.114 SO SFR-A 0.7 0.00013


2031154059 0.110 SO SFR-A 0.7 0.00013


2031154060 0.110 SO SFR-A 0.7 0.00013


2031155003 0.110 SO SFR-A 0.7 0.00013


2031155007 0.165 SO SFR-B 1.0 0.00019


2031155008 0.165 SO SFR-B 1.0 0.00019


2031155009 0.110 SO SFR-A 0.7 0.00013
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2031155010 0.220 SO SFR-B 1.0 0.00019


2031155011 0.110 SO SFR-A 0.7 0.00013


2031155012 0.110 SO SFR-A 0.7 0.00013


2031155013 0.110 SO SFR-A 0.7 0.00013


2031155014 0.110 SO SFR-A 0.7 0.00013


2031155015 0.110 SO SFR-A 0.7 0.00013


2031155016 0.110 SO SFR-A 0.7 0.00013


2031155017 0.110 SO SFR-A 0.7 0.00013


2031155018 0.110 SO SFR-A 0.7 0.00013


2031155019 0.110 SO SFR-A 0.7 0.00013


2031155020 0.110 SO SFR-A 0.7 0.00013


2031155021 0.110 SO SFR-A 0.7 0.00013


2031155022 0.110 SO SFR-A 0.7 0.00013


2031155023 0.110 SO SFR-A 0.7 0.00013


2031155024 0.110 SO SFR-A 0.7 0.00013


2031155025 0.110 SO SFR-A 0.7 0.00013


2031155026 0.110 SO SFR-A 0.7 0.00013


2031155027 0.117 SO SFR-A 0.7 0.00013


2031155028 0.223 SO NR 2.0 0.00038


2031155029 0.110 SO NR 1.0 0.00019


2031155030 0.110 SO SFR-A 0.7 0.00013


2031155031 0.110 SO SFR-A 0.7 0.00013


2031155032 0.110 SO SFR-A 0.7 0.00013


2031155033 0.110 SO SFR-A 0.7 0.00013


2031155034 0.110 SO SFR-A 0.7 0.00013


2031155037 0.110 SO SFR-A 0.7 0.00013


2031155038 0.110 SO SFR-A 0.7 0.00013


2031155039 0.109 SO SFR-A 0.7 0.00013


2031155040 0.110 SO SFR-A 0.7 0.00013


2031155041 0.110 SO SFR-A 0.7 0.00013


2031155042 0.110 SO SFR-A 0.7 0.00013


2031155043 0.110 SO SFR-A 0.7 0.00013


2031155044 0.110 SO SFR-A 0.7 0.00013


2031155045 0.110 SO SFR-A 0.7 0.00013


2031155046 0.110 SO SFR-A 0.7 0.00013


2031155047 0.110 SO SFR-A 0.7 0.00013


2031155048 0.110 SO SFR-A 0.7 0.00013


2031155049 0.110 SO SFR-A 0.7 0.00013


2031155050 0.110 SO SFR-A 0.7 0.00013


2031155051 0.110 SO SFR-A 0.7 0.00013


2031155052 0.110 SO SFR-A 0.7 0.00013


2031155053 0.110 SO SFR-A 0.7 0.00013


2031155054 0.110 SO SFR-A 0.7 0.00013


2031155055 0.110 SO SFR-A 0.7 0.00013


2031155056 0.110 SO SFR-A 0.7 0.00013
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2031155057 0.128 SO SFR-B 1.0 0.00019


2031155058 0.110 SO SFR-A 0.7 0.00013


2031155059 0.110 SO SFR-A 0.7 0.00013


2031155062 0.338 SO NR 3.1 0.00060


2031155063 0.110 SO SFR-A 0.7 0.00013


2031155064 0.110 SO SFR-A 0.7 0.00013


2031155065 0.110 SO SFR-A 0.7 0.00013


2031155066 0.110 SO SFR-A 0.7 0.00013


2031176001 0.157 SO SFR-B 1.0 0.00019


2031176002 0.143 SO SFR-B 1.0 0.00019


2031176003 0.143 SO SFR-B 1.0 0.00019


2031176004 0.143 SO SFR-B 1.0 0.00019


2031176005 0.143 SO SFR-B 1.0 0.00019


2031176006 0.143 SO SFR-B 1.0 0.00019


2031176007 0.143 SO SFR-B 1.0 0.00019


2031176008 0.143 SO SFR-B 1.0 0.00019


2031176009 0.143 SO SFR-B 1.0 0.00019


2031176010 0.143 SO SFR-B 1.0 0.00019


2031176011 0.143 SO SFR-B 1.0 0.00019


2031176012 0.133 SO SFR-B 1.0 0.00019


2031176013 0.133 SO SFR-B 1.0 0.00019


2031176015 0.154 SO SFR-B 1.0 0.00019


2031176016 0.143 SO SFR-B 1.0 0.00019


2031176017 0.143 SO SFR-B 1.0 0.00019


2031176018 0.143 SO SFR-B 1.0 0.00019


2031176019 0.143 SO SFR-B 1.0 0.00019


2031176020 0.143 SO SFR-B 1.0 0.00019


2031176021 0.143 SO SFR-B 1.0 0.00019


2031176022 0.143 SO SFR-B 1.0 0.00019


2031176023 0.143 SO SFR-B 1.0 0.00019


2031176024 0.143 SO SFR-B 1.0 0.00019


2031176025 0.143 SO SFR-B 1.0 0.00019


2031176026 0.133 SO SFR-B 1.0 0.00019


2031176027 0.133 SO SFR-B 1.0 0.00019


2031177001 0.170 SO SFR-B 1.0 0.00019


2031177002 0.174 SO SFR-B 1.0 0.00019


2031177003 0.162 SO SFR-B 1.0 0.00019


2031177004 0.175 SO SFR-B 1.0 0.00019


2031177005 0.162 SO SFR-B 1.0 0.00019


2031177006 0.175 SO SFR-B 1.0 0.00019


2031177007 0.163 SO SFR-B 1.0 0.00019


2031177008 0.198 SO MFR 1.3 0.00025


2031177010 0.198 SO MFR 0.9 0.00017


2031177011 0.196 SO MFR 1.0 0.00019


2031177012 0.236 SO MFR 1.4 0.00027
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2031177013 0.129 SO SFR-B 1.0 0.00019


2031177014 0.114 SO SFR-A 0.7 0.00013


2031177015 0.114 SO SFR-A 0.7 0.00013


2031177016 0.114 SO SFR-A 0.7 0.00013


2031177017 0.114 SO SFR-A 0.7 0.00013


2031177018 0.114 SO SFR-A 0.7 0.00013


2031177019 0.115 SO SFR-A 0.7 0.00013


2031177020 0.115 SO SFR-A 0.7 0.00013


2031177021 0.115 SO SFR-A 0.7 0.00013


2031177022 0.115 SO SFR-A 0.7 0.00013


2031177023 0.115 SO SFR-A 0.7 0.00013


2031177024 0.102 SO SFR-A 0.7 0.00013


2031177025 0.102 SO SFR-A 0.7 0.00013


2031177026 0.134 SO SFR-B 1.0 0.00019


2031177027 0.103 SO SFR-A 0.7 0.00013


2031177028 0.103 SO SFR-A 0.7 0.00013


2031177029 0.103 SO SFR-A 0.7 0.00013


2031177030 0.102 SO SFR-A 0.7 0.00013


2031177031 0.103 SO SFR-A 0.7 0.00013


2031177032 0.103 SO SFR-A 0.7 0.00013


2031177033 0.103 SO SFR-A 0.7 0.00013


2031177034 0.103 SO SFR-A 0.7 0.00013


2031177035 0.103 SO SFR-A 0.7 0.00013


2031177036 0.103 SO SFR-A 0.7 0.00013


2031177037 0.103 SO SFR-A 0.7 0.00013


2031177038 0.103 SO SFR-A 0.7 0.00013


2031177039 0.103 SO SFR-A 0.7 0.00013


2031177040 0.103 SO SFR-A 0.7 0.00013


2031177041 0.103 SO SFR-A 0.7 0.00013


2031177042 0.105 SO SFR-A 0.7 0.00013


2031177043 0.134 SO SFR-B 1.0 0.00019


2031177044 0.116 SO SFR-A 0.7 0.00013


2031177045 0.116 SO SFR-A 0.7 0.00013


2031177046 0.116 SO SFR-A 0.7 0.00013


2031177047 0.116 SO SFR-A 0.7 0.00013


2031177048 0.116 SO SFR-A 0.7 0.00013


2031177049 0.115 SO SFR-A 0.7 0.00013


2031177050 0.116 SO SFR-A 0.7 0.00013


2031177051 0.117 SO SFR-A 0.7 0.00013


2031177052 0.115 SO SFR-A 0.7 0.00013


2031177053 0.115 SO SFR-A 0.7 0.00013


2031177054 0.103 SO SFR-A 0.7 0.00013


2031177055 0.103 SO SFR-A 0.7 0.00013


2031177056 0.097 SO MFR 0.7 0.00013


2031177057 0.098 SO MFR 0.5 0.00010
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2031178001 0.120 SO SFR-A 0.7 0.00013


2031178002 0.106 SO SFR-A 0.7 0.00013


2031178003 0.106 SO SFR-A 0.7 0.00013


2031178004 0.106 SO SFR-A 0.7 0.00013


2031178005 0.106 SO SFR-A 0.7 0.00013


2031178006 0.106 SO SFR-A 0.7 0.00013


2031178007 0.106 SO SFR-A 0.7 0.00013


2031178008 0.106 SO SFR-A 0.7 0.00013


2031178009 0.106 SO SFR-A 0.7 0.00013


2031178010 0.106 SO SFR-A 0.7 0.00013


2031178011 0.106 SO SFR-A 0.7 0.00013


2031178012 0.106 SO SFR-A 0.7 0.00013


2031178013 0.106 SO SFR-A 0.7 0.00013


2031178014 0.106 SO SFR-A 0.7 0.00013


2031178015 0.106 SO SFR-A 0.7 0.00013


2031178016 0.106 SO SFR-A 0.7 0.00013


2031178017 0.099 SO SFR-A 0.7 0.00013


2031178018 0.152 SO SFR-B 1.0 0.00019


2031178019 0.132 SO SFR-B 1.0 0.00019


2031178020 0.106 SO SFR-A 0.7 0.00013


2031178021 0.106 SO SFR-A 0.7 0.00013


2031178022 0.106 SO SFR-A 0.7 0.00013


2031178023 0.106 SO SFR-A 0.7 0.00013


2031178024 0.106 SO SFR-A 0.7 0.00013


2031178025 0.106 SO SFR-A 0.7 0.00013


2031178026 0.106 SO SFR-A 0.7 0.00013


2031178027 0.106 SO SFR-A 0.7 0.00013


2031178028 0.106 SO SFR-A 0.7 0.00013


2031178029 0.106 SO SFR-A 0.7 0.00013


2031178030 0.106 SO SFR-A 0.7 0.00013


2031178031 0.106 SO SFR-A 0.7 0.00013


2031178036 0.158 SO SFR-B 1.0 0.00019


2031178037 0.158 SO SFR-B 1.0 0.00019


2031178038 0.172 SO SFR-B 1.0 0.00019


2031178041 0.132 SO SFR-B 1.0 0.00019


2031178042 0.132 SO SFR-B 1.0 0.00019


2031178043 0.132 SO SFR-B 1.0 0.00019


2031178044 0.132 SO SFR-B 1.0 0.00019


2031178045 0.132 SO SFR-B 1.0 0.00019


2031178046 0.133 SO SFR-B 1.0 0.00019


2031178047 0.132 SO SFR-B 1.0 0.00019


2031178048 0.132 SO SFR-B 1.0 0.00019


2031178050 0.198 SO SFR-B 1.0 0.00019


2031178051 0.132 SO SFR-B 1.0 0.00019


2031178052 0.132 SO SFR-B 1.0 0.00019
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2031178055 0.106 SO SFR-A 0.7 0.00013


2031178056 0.105 SO SFR-A 0.7 0.00013


2031178058 0.172 SO SFR-B 1.0 0.00019


2031178060 0.106 SO SFR-A 0.7 0.00013


2031178061 0.106 SO SFR-A 0.7 0.00013


2031178062 0.106 SO SFR-A 0.7 0.00013


2031178063 0.105 SO SFR-A 0.7 0.00013


2031178064 0.106 SO SFR-A 0.7 0.00013


2031178065 0.106 SO SFR-A 0.7 0.00013


2031178066 0.110 SO SFR-A 0.7 0.00013


2031178067 0.106 SO SFR-A 0.7 0.00013


2031178068 0.106 SO SFR-A 0.7 0.00013


2031179004 0.138 SO SFR-B 1.0 0.00019


2031179005 0.138 SO SFR-B 1.0 0.00019


2031179006 0.138 SO SFR-B 1.0 0.00019


2031179007 0.138 SO SFR-B 1.0 0.00019


2031179008 0.138 SO SFR-B 1.0 0.00019


2031179009 0.138 SO SFR-B 1.0 0.00019


2031179010 0.138 SO SFR-B 1.0 0.00019


2031179011 0.138 SO SFR-B 1.0 0.00019


2031179012 0.138 SO SFR-B 1.0 0.00019


2031179013 0.138 SO SFR-B 1.0 0.00019


2031179014 0.172 SO SFR-B 1.0 0.00019


2031179015 0.138 SO SFR-B 1.0 0.00019


2031179016 0.138 SO SFR-B 1.0 0.00019


2031179017 0.138 SO SFR-B 1.0 0.00019


2031179018 0.138 SO SFR-B 1.0 0.00019


2031179019 0.138 SO SFR-B 1.0 0.00019


2031179020 0.138 SO SFR-B 1.0 0.00019


2031179021 0.138 SO SFR-B 1.0 0.00019


2031179022 0.138 SO SFR-B 1.0 0.00019


2031179023 0.138 SO SFR-B 1.0 0.00019


2031179027 0.144 SO SFR-B 1.0 0.00019


2031179028 0.120 SO SFR-A 0.7 0.00013


2031179029 0.110 SO SFR-A 0.7 0.00013


2031179030 0.110 SO SFR-A 0.7 0.00013


2031179031 0.110 SO SFR-A 0.7 0.00013


2031179032 0.111 SO SFR-A 0.7 0.00013


2031179033 0.110 SO SFR-A 0.7 0.00013


2031179034 0.110 SO SFR-A 0.7 0.00013


2031179035 0.110 SO SFR-A 0.7 0.00013


2031179036 0.110 SO SFR-A 0.7 0.00013


2031179037 0.110 SO SFR-A 0.7 0.00013


2031179038 0.110 SO SFR-A 0.7 0.00013


2031179039 0.110 SO SFR-A 0.7 0.00013
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2031179040 0.110 SO SFR-A 0.7 0.00013


2031179041 0.110 SO SFR-A 0.7 0.00013


2031179042 0.116 SO SFR-A 0.7 0.00013


2031179043 0.111 SO SFR-A 0.7 0.00013


2031179044 0.111 SO SFR-A 0.7 0.00013


2031179045 0.110 SO SFR-A 0.7 0.00013


2031179046 0.110 SO SFR-A 0.7 0.00013


2031179047 0.110 SO SFR-A 0.7 0.00013


2031179048 0.110 SO SFR-A 0.7 0.00013


2031179049 0.110 SO SFR-A 0.7 0.00013


2031179050 0.110 SO SFR-A 0.7 0.00013


2031179051 0.110 SO SFR-A 0.7 0.00013


2031179052 0.110 SO SFR-A 0.7 0.00013


2031179053 0.110 SO SFR-A 0.7 0.00013


2031179054 0.110 SO SFR-A 0.7 0.00013


2031179055 0.110 SO SFR-A 0.7 0.00013


2031179056 0.110 SO SFR-A 0.7 0.00013


2031179057 0.110 SO SFR-A 0.7 0.00013


2031179058 0.138 SO SFR-B 1.0 0.00019


2031179059 0.127 SO SFR-B 1.0 0.00019


2031179060 0.121 SO SFR-A 0.7 0.00013


2031179061 0.152 SO SFR-B 1.0 0.00019


2031179062 0.152 SO SFR-B 1.0 0.00019


2031180001 0.167 SO SFR-B 1.0 0.00019


2031180002 0.153 SO SFR-B 1.0 0.00019


2031180003 0.154 SO SFR-B 1.0 0.00019


2031180004 0.154 SO SFR-B 1.0 0.00019


2031180005 0.155 SO SFR-B 1.0 0.00019


2031180006 0.194 SO SFR-B 1.0 0.00019


2031180007 0.194 SO SFR-B 1.0 0.00019


2031180008 0.195 SO SFR-B 1.0 0.00019


2031180009 0.195 SO SFR-B 1.0 0.00019


2031180010 0.196 SO SFR-B 1.0 0.00019


2031180011 0.197 SO SFR-B 1.0 0.00019


2031180012 0.197 SO SFR-B 1.0 0.00019


2031180013 0.198 SO SFR-B 1.0 0.00019


2031180014 0.169 SO SFR-B 1.0 0.00019


2031180015 0.187 SO SFR-B 1.0 0.00019


2031180016 0.159 SO SFR-B 1.0 0.00019


2031180017 0.160 SO SFR-B 1.0 0.00019


2031180018 0.160 SO SFR-B 1.0 0.00019


2031180019 0.160 SO SFR-B 1.0 0.00019


2031180020 0.161 SO SFR-B 1.0 0.00019


2031180021 0.161 SO SFR-B 1.0 0.00019


2031180022 0.161 SO SFR-B 1.0 0.00019
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2031180023 0.162 SO SFR-B 1.0 0.00019


2031180024 0.162 SO SFR-B 1.0 0.00019


2031180025 0.162 SO SFR-B 1.0 0.00019


2031180026 0.163 SO SFR-B 1.0 0.00019


2031180027 0.163 SO SFR-B 1.0 0.00019


2031180028 0.163 SO SFR-B 1.0 0.00019


2031180029 0.164 SO SFR-B 1.0 0.00019


2031202001 4.866 SO NR 24.1 0.00463


2031203004 0.260 SO NR 1.4 0.00027


2031203009 1.245 SO NR 10.7 0.00206


2031203010 1.276 SO NR 11.6 0.00223


2031203018 0.115 SO NR 1.0 0.00019


2031203019 0.168 SO NR 1.5 0.00029


2031203024 1.493 SO NR 2.3 0.00044


2031203025 2.551 SO NR 23.2 0.00446


2031203027 0.886 SO NR 7.9 0.00152


2031203034 6.108 SO NR 45.3 0.00871


2031203035 0.713 SO NR 1.1 0.00021


2031203036 1.523 SO NR 11.7 0.00225


2031204001 2.150 SO NR 16.9 0.00325


2031206001 3.675 SO NR 26.1 0.00502


2031206115 0.295 SO NR 1.0 0.00019


2031207001 0.648 SO NR 4.3 0.00083


2031207002 0.308 SO NR 2.8 0.00054


2031207003 0.589 SO NR 5.2 0.00100


2031207004 0.463 SO NR 2.1 0.00040


2031207006 0.036 SO NR 0.3 0.00006


2031208001 0.627 SO NR 5.2 0.00100


2031251001 4.003 SO NR 33.7 0.00648


2031251002 2.047 SO NR 17.0 0.00327


2031251006 0.231 SO NR 2.1 0.00040


2031251007 0.257 SO NR 2.3 0.00044


2031251008 0.799 SO NR 7.2 0.00138


2031251011 1.443 SO NR 13.0 0.00250


2031251012 1.279 SO NR 11.6 0.00223


2031251013 0.950 SO NR 8.4 0.00161


2031251014 0.828 SO NR 7.3 0.00140


2031251016 0.734 SO NR 6.6 0.00127


2031251018 0.732 SO NR 6.6 0.00127


2031251023 0.322 SO NR 2.9 0.00056


2031251024 0.255 SO NR 2.3 0.00044


2031251025 1.088 SO NR 9.5 0.00183


2031251026 0.991 SO NR 7.2 0.00138


2031251038 0.496 SO NR 4.1 0.00079


2031251039 0.333 SO NR 2.1 0.00040
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2031251040 0.274 SO NR 0.4 0.00008


2031252006 0.476 SO NR 3.5 0.00067


2031252007 0.841 SO NR 6.8 0.00131


2031252008 0.395 SO NR 3.1 0.00060


2031252010 0.791 SO NR 6.0 0.00115


2031252011 0.268 SO NR 2.1 0.00040


2031252012 0.344 SO NR 2.7 0.00052


2031252013 0.250 SO NR 2.2 0.00042


2031301001 0.732 SO NR 6.7 0.00129


2031301004 0.108 SO SFR-A 0.7 0.00013


2031301005 0.108 SO SFR-A 0.7 0.00013


2031301006 0.107 SO SFR-A 0.7 0.00013


2031301007 0.107 SO SFR-A 0.7 0.00013


2031301008 0.112 SO SFR-A 0.7 0.00013


2031301009 0.101 SO SFR-A 0.7 0.00013


2031301010 0.107 SO SFR-A 0.7 0.00013


2031301011 0.106 SO SFR-A 0.7 0.00013


2031301014 0.106 SO SFR-A 0.7 0.00013


2031301015 0.106 SO SFR-A 0.7 0.00013


2031301016 0.105 SO SFR-A 0.7 0.00013


2031301017 0.105 SO SFR-A 0.7 0.00013


2031301018 0.105 SO SFR-A 0.7 0.00013


2031301019 0.105 SO SFR-A 0.7 0.00013


2031301020 0.105 SO SFR-A 0.7 0.00013


2031301021 0.104 SO SFR-A 0.7 0.00013


2031301022 0.104 SO SFR-A 0.7 0.00013


2031301023 0.104 SO SFR-A 0.7 0.00013


2031301024 0.104 SO SFR-A 0.7 0.00013


2031301025 0.104 SO SFR-A 0.7 0.00013


2031301026 0.103 SO SFR-A 0.7 0.00013


2031301027 0.103 SO SFR-A 0.7 0.00013


2031301028 0.095 SO SFR-A 0.7 0.00013


2031301029 0.099 SO SFR-A 0.7 0.00013


2031301030 0.110 SO SFR-A 0.7 0.00013


2031301031 0.110 SO SFR-A 0.7 0.00013


2031301032 0.110 SO SFR-A 0.7 0.00013


2031301033 0.110 SO SFR-A 0.7 0.00013


2031301034 0.110 SO SFR-A 0.7 0.00013


2031301035 0.110 SO SFR-A 0.7 0.00013


2031301036 0.112 SO SFR-A 0.7 0.00013


2031301037 0.109 SO SFR-A 0.7 0.00013


2031301038 0.110 SO SFR-A 0.7 0.00013


2031301039 0.110 SO SFR-A 0.7 0.00013


2031301040 0.110 SO SFR-A 0.7 0.00013


2031301041 0.110 SO SFR-A 0.7 0.00013
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2031301042 0.110 SO SFR-A 0.7 0.00013


2031301043 0.110 SO SFR-A 0.7 0.00013


2031301044 0.110 SO SFR-A 0.7 0.00013


2031301045 0.110 SO SFR-A 0.7 0.00013


2031301046 0.110 SO SFR-A 0.7 0.00013


2031301047 0.110 SO SFR-A 0.7 0.00013


2031301048 0.110 SO SFR-A 0.7 0.00013


2031301049 0.110 SO SFR-A 0.7 0.00013


2031301050 0.110 SO SFR-A 0.7 0.00013


2031301051 0.110 SO SFR-A 0.7 0.00013


2031301052 0.110 SO SFR-A 0.7 0.00013


2031301053 0.110 SO SFR-A 0.7 0.00013


2031301054 0.110 SO SFR-A 0.7 0.00013


2031301055 0.110 SO SFR-A 0.7 0.00013


2031301056 0.110 SO SFR-A 0.7 0.00013


2031301057 0.106 SO SFR-A 0.7 0.00013


2031301060 0.106 SO SFR-A 0.7 0.00013


2031301061 0.106 SO SFR-A 0.7 0.00013


2031301062 0.108 SO SFR-A 0.7 0.00013


2031301063 0.108 SO SFR-A 0.7 0.00013


2031302001 0.296 SO NR 2.7 0.00052


2031302002 0.046 SO NR 0.4 0.00008


2031302003 0.184 SO NR 1.7 0.00033


2031302005 0.107 SO SFR-A 0.7 0.00013


2031302006 0.098 SO SFR-A 0.7 0.00013


2031302007 0.110 SO SFR-A 0.7 0.00013


2031302008 0.110 SO SFR-A 0.7 0.00013


2031302009 0.110 SO SFR-A 0.7 0.00013


2031302010 0.110 SO SFR-A 0.7 0.00013


2031302011 0.110 SO SFR-A 0.7 0.00013


2031302012 0.110 SO SFR-A 0.7 0.00013


2031302013 0.110 SO SFR-A 0.7 0.00013


2031302014 0.110 SO SFR-A 0.7 0.00013


2031302015 0.110 SO SFR-A 0.7 0.00013


2031302016 0.110 SO SFR-A 0.7 0.00013


2031302017 0.110 SO SFR-A 0.7 0.00013


2031302018 0.110 SO SFR-A 0.7 0.00013


2031302019 0.110 SO SFR-A 0.7 0.00013


2031302020 0.110 SO SFR-A 0.7 0.00013


2031302021 0.110 SO SFR-A 0.7 0.00013


2031302022 0.110 SO SFR-A 0.7 0.00013


2031302023 0.110 SO SFR-A 0.7 0.00013


2031302024 0.110 SO SFR-A 0.7 0.00013


2031302025 0.110 SO SFR-A 0.7 0.00013


2031302026 0.110 SO SFR-A 0.7 0.00013
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2031302027 0.110 SO SFR-A 0.7 0.00013


2031302028 0.110 SO SFR-A 0.7 0.00013


2031302029 0.110 SO SFR-A 0.7 0.00013


2031302030 0.110 SO SFR-A 0.7 0.00013


2031302031 0.110 SO SFR-A 0.7 0.00013


2031302032 0.116 SO SFR-A 0.7 0.00013


2031302033 0.212 SO NR 1.8 0.00035


2031302034 0.110 SO SFR-A 0.7 0.00013


2031302035 0.110 SO SFR-A 0.7 0.00013


2031302036 0.110 SO SFR-A 0.7 0.00013


2031302037 0.110 SO SFR-A 0.7 0.00013


2031302038 0.110 SO SFR-A 0.7 0.00013


2031302039 0.110 SO SFR-A 0.7 0.00013


2031302040 0.110 SO SFR-A 0.7 0.00013


2031302041 0.110 SO SFR-A 0.7 0.00013


2031302042 0.110 SO SFR-A 0.7 0.00013


2031302043 0.110 SO SFR-A 0.7 0.00013


2031302044 0.110 SO SFR-A 0.7 0.00013


2031302045 0.110 SO SFR-A 0.7 0.00013


2031302046 0.110 SO SFR-A 0.7 0.00013


2031302047 0.110 SO SFR-A 0.7 0.00013


2031302048 0.110 SO SFR-A 0.7 0.00013


2031302049 0.110 SO SFR-A 0.7 0.00013


2031302050 0.110 SO SFR-A 0.7 0.00013


2031302051 0.110 SO SFR-A 0.7 0.00013


2031302052 0.110 SO SFR-A 0.7 0.00013


2031302053 0.110 SO SFR-A 0.7 0.00013


2031302054 0.110 SO SFR-A 0.7 0.00013


2031302055 0.110 SO SFR-A 0.7 0.00013


2031302056 0.110 SO SFR-A 0.7 0.00013


2031302057 0.123 SO SFR-A 0.7 0.00013


2031302058 0.046 SO NR 0.4 0.00008


2031302059 0.055 SO NR 0.5 0.00010


2031304001 0.056 SO NR 0.5 0.00010


2031304002 0.092 SO NR 0.8 0.00015


2031304003 0.092 SO NR 0.8 0.00015


2031304005 0.137 SO NR 1.0 0.00019


2031304006 0.110 SO SFR-A 0.7 0.00013


2031304007 0.110 SO SFR-A 0.7 0.00013


2031304008 0.110 SO SFR-A 0.7 0.00013


2031304009 0.110 SO SFR-A 0.7 0.00013


2031304010 0.110 SO SFR-A 0.7 0.00013


2031304011 0.110 SO SFR-A 0.7 0.00013


2031304012 0.110 SO SFR-A 0.7 0.00013


2031304013 0.110 SO SFR-A 0.7 0.00013
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2031304014 0.110 SO SFR-A 0.7 0.00013


2031304015 0.110 SO SFR-A 0.7 0.00013


2031304016 0.110 SO SFR-A 0.7 0.00013


2031304017 0.110 SO SFR-A 0.7 0.00013


2031304018 0.110 SO SFR-A 0.7 0.00013


2031304019 0.110 SO SFR-A 0.7 0.00013


2031304020 0.110 SO SFR-A 0.7 0.00013


2031304021 0.110 SO SFR-A 0.7 0.00013


2031304022 0.110 SO SFR-A 0.7 0.00013


2031304023 0.110 SO SFR-A 0.7 0.00013


2031304024 0.110 SO SFR-A 0.7 0.00013


2031304025 0.110 SO SFR-A 0.7 0.00013


2031304026 0.110 SO SFR-A 0.7 0.00013


2031304027 0.117 SO SFR-A 0.7 0.00013


2031304028 0.138 SO NR 1.1 0.00021


2031304029 0.110 SO SFR-A 0.7 0.00013


2031304030 0.110 SO SFR-A 0.7 0.00013


2031304031 0.110 SO SFR-A 0.7 0.00013


2031304032 0.110 SO SFR-A 0.7 0.00013


2031304033 0.110 SO SFR-A 0.7 0.00013


2031304034 0.110 SO SFR-A 0.7 0.00013


2031304035 0.110 SO SFR-A 0.7 0.00013


2031304036 0.110 SO SFR-A 0.7 0.00013


2031304037 0.110 SO SFR-A 0.7 0.00013


2031304038 0.110 SO SFR-A 0.7 0.00013


2031304039 0.110 SO SFR-A 0.7 0.00013


2031304040 0.110 SO SFR-A 0.7 0.00013


2031304041 0.110 SO SFR-A 0.7 0.00013


2031304042 0.110 SO SFR-A 0.7 0.00013


2031304043 0.110 SO SFR-A 0.7 0.00013


2031304044 0.110 SO SFR-A 0.7 0.00013


2031304045 0.110 SO SFR-A 0.7 0.00013


2031304046 0.110 SO SFR-A 0.7 0.00013


2031304047 0.110 SO SFR-A 0.7 0.00013


2031304048 0.124 SO SFR-A 0.7 0.00013


2031304049 0.230 SO NR 2.1 0.00040


2031304050 0.197 SO NR 1.8 0.00035


2031305001 0.110 SO SFR-A 0.7 0.00013


2031305002 0.110 SO SFR-A 0.7 0.00013


2031305003 0.141 SO SFR-B 1.0 0.00019


2031305012 0.055 SO NR 0.5 0.00010


2031305013 0.458 SO NR 4.1 0.00079


2031305014 0.147 SO NR 1.3 0.00025


2031306001 0.145 SO NR 1.3 0.00025


2031306002 0.046 SO NR 0.4 0.00008
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2031306008 0.045 SO NR 0.4 0.00008


2031306009 0.149 SO NR 1.4 0.00027


2031306010 0.181 SO NR 0.7 0.00013


2031306011 0.109 SO SFR-A 0.7 0.00013


2031306012 0.109 SO SFR-A 0.7 0.00013


2031306013 0.109 SO SFR-A 0.7 0.00013


2031306014 0.109 SO SFR-A 0.7 0.00013


2031306015 0.109 SO SFR-A 0.7 0.00013


2031306016 0.109 SO SFR-A 0.7 0.00013


2031306017 0.109 SO SFR-A 0.7 0.00013


2031306018 0.109 SO SFR-A 0.7 0.00013


2031306019 0.109 SO SFR-A 0.7 0.00013


2031306020 0.109 SO SFR-A 0.7 0.00013


2031306021 0.109 SO SFR-A 0.7 0.00013


2031306022 0.109 SO SFR-A 0.7 0.00013


2031306023 0.109 SO SFR-A 0.7 0.00013


2031306024 0.109 SO SFR-A 0.7 0.00013


2031306025 0.109 SO SFR-A 0.7 0.00013


2031306026 0.109 SO SFR-A 0.7 0.00013


2031306027 0.116 SO SFR-A 0.7 0.00013


2031306028 0.186 SO SFR-B 1.0 0.00019


2031306029 0.110 SO SFR-A 0.7 0.00013


2031306030 0.110 SO SFR-A 0.7 0.00013


2031306031 0.110 SO SFR-A 0.7 0.00013


2031306032 0.110 SO SFR-A 0.7 0.00013


2031306033 0.110 SO SFR-A 0.7 0.00013


2031306034 0.110 SO SFR-A 0.7 0.00013


2031306035 0.109 SO SFR-A 0.7 0.00013


2031306036 0.110 SO SFR-A 0.7 0.00013


2031306037 0.110 SO SFR-A 0.7 0.00013


2031306038 0.110 SO SFR-A 0.7 0.00013


2031306039 0.110 SO SFR-A 0.7 0.00013


2031306040 0.107 SO SFR-A 0.7 0.00013


2031306041 0.112 SO SFR-A 0.7 0.00013


2031306042 0.110 SO SFR-A 0.7 0.00013


2031306043 0.123 SO SFR-A 0.7 0.00013


2031306044 0.137 SO NR 1.2 0.00023


2031306045 0.139 SO NR 1.3 0.00025


2031326003 8.555 SO NR 34.4 0.00661


2031327001 0.155 SO SFR-B 1.0 0.00019


2031327002 0.139 SO SFR-B 1.0 0.00019


2031327003 0.154 SO SFR-B 1.0 0.00019


2031327004 0.145 SO SFR-B 1.0 0.00019


2031327005 0.143 SO SFR-B 1.0 0.00019


2031327006 0.144 SO SFR-B 1.0 0.00019
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2031327007 0.144 SO SFR-B 1.0 0.00019


2031327008 0.144 SO SFR-B 1.0 0.00019


2031327009 0.144 SO SFR-B 1.0 0.00019


2031327010 0.144 SO SFR-B 1.0 0.00019


2031327011 0.144 SO SFR-B 1.0 0.00019


2031328001 0.148 SO SFR-B 1.0 0.00019


2031328002 0.145 SO SFR-B 1.0 0.00019


2031328003 0.144 SO SFR-B 1.0 0.00019


2031328004 0.134 SO SFR-B 1.0 0.00019


2031328005 0.127 SO SFR-B 1.0 0.00019


2031328006 0.135 SO SFR-B 1.0 0.00019


2031328007 0.160 SO SFR-B 1.0 0.00019


2031328008 0.145 SO SFR-B 1.0 0.00019


2031328009 0.159 SO SFR-B 1.0 0.00019


2031328010 0.158 SO SFR-B 1.0 0.00019


2031328011 0.156 SO SFR-B 1.0 0.00019


2031328012 0.156 SO SFR-B 1.0 0.00019


2031328013 0.159 SO SFR-B 1.0 0.00019


2031328014 0.262 SO SFR-C 1.6 0.00031


2031328015 0.248 SO SFR-B 1.0 0.00019


2031328016 0.252 SO SFR-C 1.6 0.00031


2031328017 0.292 SO SFR-C 1.6 0.00031


2031328018 0.336 SO SFR-C 1.6 0.00031


2031328019 0.275 SO SFR-C 1.6 0.00031


2031328020 0.222 SO SFR-B 1.0 0.00019


2031328021 0.145 SO SFR-B 1.0 0.00019


2031328022 0.235 SO SFR-B 1.0 0.00019


2031328023 0.203 SO SFR-B 1.0 0.00019


2031329001 0.175 SO SFR-B 1.0 0.00019


2031329002 0.217 SO SFR-B 1.0 0.00019


2031329004 0.220 SO SFR-B 1.0 0.00019


2031329005 0.215 SO SFR-B 1.0 0.00019


2031329006 0.241 SO SFR-B 1.0 0.00019


2031329007 0.242 SO SFR-B 1.0 0.00019


2031329008 0.244 SO SFR-B 1.0 0.00019


2031329009 0.249 SO SFR-B 1.0 0.00019


2031329010 0.227 SO SFR-B 1.0 0.00019


2031329011 0.175 SO SFR-B 1.0 0.00019


2031329012 0.165 SO SFR-B 1.0 0.00019


2031329013 0.163 SO SFR-B 1.0 0.00019


2031329014 0.167 SO SFR-B 1.0 0.00019


2031329015 0.166 SO SFR-B 1.0 0.00019


2031329016 0.204 SO SFR-B 1.0 0.00019


2031329017 0.186 SO SFR-B 1.0 0.00019


2031329018 0.135 SO SFR-B 1.0 0.00019
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2031329019 0.130 SO SFR-B 1.0 0.00019


2031329020 0.157 SO SFR-B 1.0 0.00019


2031329021 0.136 SO SFR-B 1.0 0.00019


2031329022 0.124 SO SFR-A 0.7 0.00013


2031329023 0.143 SO SFR-B 1.0 0.00019


2031330001 0.150 SO SFR-B 1.0 0.00019


2031330002 0.149 SO SFR-B 1.0 0.00019


2031330003 0.148 SO SFR-B 1.0 0.00019


2031330004 0.147 SO SFR-B 1.0 0.00019


2031330005 0.149 SO SFR-B 1.0 0.00019


2031330006 0.150 SO SFR-B 1.0 0.00019


2031330007 0.150 SO SFR-B 1.0 0.00019


2031330008 0.155 SO SFR-B 1.0 0.00019


2031330009 0.144 SO SFR-B 1.0 0.00019


2031330010 0.168 SO SFR-B 1.0 0.00019


2031330011 0.164 SO SFR-B 1.0 0.00019


2031330012 0.228 SO SFR-B 1.0 0.00019


2031330013 0.165 SO SFR-B 1.0 0.00019


2031330014 0.148 SO SFR-B 1.0 0.00019


2031330015 0.161 SO SFR-B 1.0 0.00019


2031330016 0.167 SO SFR-B 1.0 0.00019


2031330017 0.159 SO SFR-B 1.0 0.00019


2031330018 0.170 SO SFR-B 1.0 0.00019


2031330019 0.159 SO SFR-B 1.0 0.00019


2031330020 0.163 SO SFR-B 1.0 0.00019


2031330021 0.166 SO SFR-B 1.0 0.00019


2031330022 0.168 SO SFR-B 1.0 0.00019


2031330023 0.181 SO SFR-B 1.0 0.00019


2031331001 0.140 SO SFR-B 1.0 0.00019


2031331002 0.153 SO SFR-B 1.0 0.00019


2031331003 0.150 SO SFR-B 1.0 0.00019


2031331004 0.141 SO SFR-B 1.0 0.00019


2031331005 0.160 SO SFR-B 1.0 0.00019


2031331006 0.139 SO SFR-B 1.0 0.00019


2031331007 0.154 SO SFR-B 1.0 0.00019


2031331008 0.145 SO SFR-B 1.0 0.00019


2031331009 0.162 SO SFR-B 1.0 0.00019


2031331010 0.144 SO SFR-B 1.0 0.00019


2031331011 0.142 SO SFR-B 1.0 0.00019


2031331012 0.157 SO SFR-B 1.0 0.00019


2031331013 0.141 SO SFR-B 1.0 0.00019


2031331014 0.177 SO SFR-B 1.0 0.00019


2031331015 0.206 SO SFR-B 1.0 0.00019


2031331016 0.147 SO SFR-B 1.0 0.00019


2031331017 0.190 SO SFR-B 1.0 0.00019
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2031331018 0.181 SO SFR-B 1.0 0.00019


2031331019 0.173 SO SFR-B 1.0 0.00019


2031331020 0.179 SO SFR-B 1.0 0.00019


2031331021 0.176 SO SFR-B 1.0 0.00019


2031331022 0.180 SO SFR-B 1.0 0.00019


2031331023 0.097 SO SFR-A 0.7 0.00013


2031331024 0.159 SO SFR-B 1.0 0.00019


2031331025 0.163 SO SFR-B 1.0 0.00019


2031331026 0.168 SO SFR-B 1.0 0.00019


2031331027 0.140 SO SFR-B 1.0 0.00019


2031331028 0.153 SO SFR-B 1.0 0.00019


2031332001 0.144 SO SFR-B 1.0 0.00019


2031332002 0.138 SO SFR-B 1.0 0.00019


2031332003 0.134 SO SFR-B 1.0 0.00019


2031332004 0.147 SO SFR-B 1.0 0.00019


2031332005 0.144 SO SFR-B 1.0 0.00019


2031332006 0.145 SO SFR-B 1.0 0.00019


2031332007 0.148 SO SFR-B 1.0 0.00019


2031332008 0.145 SO SFR-B 1.0 0.00019


2031332009 0.150 SO SFR-B 1.0 0.00019


2031332010 0.142 SO SFR-B 1.0 0.00019


2031332011 0.175 SO SFR-B 1.0 0.00019


2031332012 0.176 SO SFR-B 1.0 0.00019


2031332013 0.172 SO SFR-B 1.0 0.00019


2031332014 0.170 SO SFR-B 1.0 0.00019


2031332015 0.163 SO SFR-B 1.0 0.00019


2031332016 0.169 SO SFR-B 1.0 0.00019


2031332017 0.195 SO SFR-B 1.0 0.00019


2031351001 0.110 SO SFR-A 0.7 0.00013


2031351002 0.110 SO SFR-A 0.7 0.00013


2031351003 0.110 SO SFR-A 0.7 0.00013


2031351004 0.110 SO SFR-A 0.7 0.00013


2031351005 0.230 SO NR 1.9 0.00037


2031351006 0.110 SO SFR-A 0.7 0.00013


2031351007 0.110 SO SFR-A 0.7 0.00013


2031351008 0.110 SO SFR-A 0.7 0.00013


2031351009 0.110 SO SFR-A 0.7 0.00013


2031351010 0.110 SO SFR-A 0.7 0.00013


2031351011 0.110 SO SFR-A 0.7 0.00013


2031351012 0.110 SO SFR-A 0.7 0.00013


2031351013 0.118 SO NR 1.0 0.00019


2031351014 0.239 SO NR 2.2 0.00042


2031351020 0.423 SO NR 3.8 0.00073


2031352001 0.329 SO NR 3.0 0.00058


2031352007 0.124 SO SFR-A 0.7 0.00013
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2031352008 0.109 SO SFR-A 0.7 0.00013


2031352009 0.109 SO SFR-A 0.7 0.00013


2031352010 0.109 SO SFR-A 0.7 0.00013


2031352011 0.109 SO SFR-A 0.7 0.00013


2031352012 0.110 SO SFR-A 0.7 0.00013


2031352013 0.109 SO SFR-A 0.7 0.00013


2031352014 0.109 SO SFR-A 0.7 0.00013


2031352015 0.109 SO SFR-A 0.7 0.00013


2031352016 0.109 SO SFR-A 0.7 0.00013


2031352017 0.109 SO SFR-A 0.7 0.00013


2031352018 0.110 SO SFR-A 0.7 0.00013


2031352019 0.110 SO SFR-A 0.7 0.00013


2031352020 0.119 SO SFR-A 0.7 0.00013


2031352021 0.238 SO NR 1.5 0.00029


2031352022 0.110 SO SFR-A 0.7 0.00013


2031352023 0.110 SO SFR-A 0.7 0.00013


2031352024 0.110 SO SFR-A 0.7 0.00013


2031352025 0.110 SO SFR-A 0.7 0.00013


2031352027 0.110 SO SFR-A 0.7 0.00013


2031352028 0.110 SO SFR-A 0.7 0.00013


2031352029 0.110 SO SFR-A 0.7 0.00013


2031352030 0.126 SO SFR-B 1.0 0.00019


2031352031 0.331 SO NR 3.0 0.00058


2031352032 0.110 SO SFR-A 0.7 0.00013


2031352033 0.111 SO SFR-A 0.7 0.00013


2031353001 0.110 SO SFR-A 0.7 0.00013


2031353004 0.110 SO SFR-A 0.7 0.00013


2031353005 0.110 SO SFR-A 0.7 0.00013


2031353006 0.110 SO SFR-A 0.7 0.00013


2031353007 0.110 SO SFR-A 0.7 0.00013


2031353008 0.110 SO SFR-A 0.7 0.00013


2031353009 0.110 SO SFR-A 0.7 0.00013


2031353010 0.207 SO NR 1.4 0.00027


2031353012 0.110 SO SFR-A 0.7 0.00013


2031353013 0.110 SO SFR-A 0.7 0.00013


2031353014 0.110 SO SFR-A 0.7 0.00013


2031353015 0.110 SO SFR-A 0.7 0.00013


2031353016 0.110 SO SFR-A 0.7 0.00013


2031353017 0.110 SO SFR-A 0.7 0.00013


2031353018 0.110 SO SFR-A 0.7 0.00013


2031353019 0.110 SO SFR-A 0.7 0.00013


2031353020 0.110 SO SFR-A 0.7 0.00013


2031353021 0.110 SO SFR-A 0.7 0.00013


2031353022 0.204 SO SFR-B 1.0 0.00019


2031353023 0.239 SO NR 2.2 0.00042
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2031353033 0.138 SO NR 1.3 0.00025


2031353035 0.165 SO SFR-B 1.0 0.00019


2031353036 0.229 SO NR 2.1 0.00040


2031353037 0.055 SO NR 0.5 0.00010


2031353039 0.110 SO SFR-A 0.7 0.00013


2031353040 0.110 SO SFR-A 0.7 0.00013


2031354001 0.138 SO NR 1.3 0.00025


2031354002 0.069 SO NR 0.6 0.00012


2031354003 0.069 SO NR 0.6 0.00012


2031354007 0.139 SO NR 1.3 0.00025


2031354008 0.076 SO NR 0.7 0.00013


2031354009 0.064 SO NR 0.6 0.00012


2031354010 0.073 SO NR 0.7 0.00013


2031354011 0.278 SO NR 2.5 0.00048


2031354040 0.150 SO SFR-B 1.0 0.00019


2031354041 0.148 SO SFR-B 1.0 0.00019


2031354042 0.144 SO SFR-B 1.0 0.00019


2031354043 0.141 SO SFR-B 1.0 0.00019


2031354044 0.138 SO SFR-B 1.0 0.00019


2031354045 0.136 SO SFR-B 1.0 0.00019


2031354046 0.141 SO SFR-B 1.0 0.00019


2031354047 0.206 SO SFR-B 1.0 0.00019


2031354048 0.177 SO SFR-B 1.0 0.00019


2031354049 0.170 SO SFR-B 1.0 0.00019


2031354050 0.170 SO SFR-B 1.0 0.00019


2031354051 0.173 SO SFR-B 1.0 0.00019


2031354052 0.131 SO SFR-B 1.0 0.00019


2031354053 0.139 SO NR 1.3 0.00025


2031354054 0.230 SO SFR-B 1.0 0.00019


2031355001 0.110 SO SFR-A 0.7 0.00013


2031355002 0.110 SO SFR-A 0.7 0.00013


2031355003 0.110 SO SFR-A 0.7 0.00013


2031355004 0.110 SO SFR-A 0.7 0.00013


2031355005 0.110 SO SFR-A 0.7 0.00013


2031355006 0.110 SO SFR-A 0.7 0.00013


2031355007 0.110 SO SFR-A 0.7 0.00013


2031355008 0.110 SO SFR-A 0.7 0.00013


2031355009 0.110 SO SFR-A 0.7 0.00013


2031355010 0.110 SO SFR-A 0.7 0.00013


2031355011 0.110 SO SFR-A 0.7 0.00013


2031355012 0.110 SO SFR-A 0.7 0.00013


2031355013 0.110 SO SFR-A 0.7 0.00013


2031355014 0.110 SO SFR-A 0.7 0.00013


2031355015 0.183 SO MFR 1.5 0.00029


2031355016 0.110 SO SFR-A 0.7 0.00013
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2031355017 0.110 SO SFR-A 0.7 0.00013


2031355018 0.110 SO SFR-A 0.7 0.00013


2031355019 0.110 SO SFR-A 0.7 0.00013


2031355020 0.110 SO SFR-A 0.7 0.00013


2031355021 0.110 SO SFR-A 0.7 0.00013


2031355022 0.110 SO SFR-A 0.7 0.00013


2031355023 0.110 SO SFR-A 0.7 0.00013


2031355026 0.110 SO SFR-A 0.7 0.00013


2031355031 0.110 SO SFR-A 0.7 0.00013


2031355032 0.110 SO SFR-A 0.7 0.00013


2031355033 0.423 SO NR 3.7 0.00071


2031355035 0.165 SO SFR-B 1.0 0.00019


2031355036 0.165 SO SFR-B 1.0 0.00019


2031355037 0.181 SO NR 1.4 0.00027


2031355038 0.239 SO NR 2.2 0.00042


2031355040 0.110 SO SFR-A 0.7 0.00013


2031355041 0.110 SO SFR-A 0.7 0.00013


2031356001 1.116 SO NR 10.1 0.00194


2031356002 0.103 SO NR 0.9 0.00017


2031356003 0.128 SO SFR-B 1.0 0.00019


2031356004 0.134 SO SFR-B 1.0 0.00019


2031356005 0.173 SO SFR-B 1.0 0.00019


2031356006 0.124 SO SFR-A 0.7 0.00013


2031356007 0.114 SO SFR-A 0.7 0.00013


2031356008 0.104 SO SFR-A 0.7 0.00013


2031356009 0.104 SO SFR-A 0.7 0.00013


2031356010 0.116 SO SFR-A 0.7 0.00013


2031356011 0.127 SO SFR-B 1.0 0.00019


2031356012 0.112 SO SFR-A 0.7 0.00013


2031356013 0.127 SO SFR-B 1.0 0.00019


2031356014 0.152 SO SFR-B 1.0 0.00019


2031357001 0.110 SO SFR-A 0.7 0.00013


2031357002 0.110 SO SFR-A 0.7 0.00013


2031357003 0.110 SO SFR-A 0.7 0.00013


2031357004 0.110 SO SFR-A 0.7 0.00013


2031357007 0.110 SO SFR-A 0.7 0.00013


2031357008 0.110 SO SFR-A 0.7 0.00013


2031357009 0.110 SO SFR-A 0.7 0.00013


2031357010 0.110 SO SFR-A 0.7 0.00013


2031357011 0.110 SO SFR-A 0.7 0.00013


2031357012 0.110 SO SFR-A 0.7 0.00013


2031357013 0.110 SO SFR-A 0.7 0.00013


2031357014 0.110 SO SFR-A 0.7 0.00013


2031357015 0.110 SO SFR-A 0.7 0.00013


2031357016 0.110 SO SFR-A 0.7 0.00013
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2031357017 0.110 SO SFR-A 0.7 0.00013


2031357018 0.110 SO SFR-A 0.7 0.00013


2031357019 0.110 SO SFR-A 0.7 0.00013


2031357020 0.159 SO MFR 0.6 0.00012


2031357021 0.110 SO SFR-A 0.7 0.00013


2031357022 0.110 SO SFR-A 0.7 0.00013


2031357023 0.110 SO SFR-A 0.7 0.00013


2031357024 0.110 SO SFR-A 0.7 0.00013


2031357025 0.110 SO SFR-A 0.7 0.00013


2031357026 0.110 SO SFR-A 0.7 0.00013


2031357027 0.110 SO SFR-A 0.7 0.00013


2031357028 0.110 SO SFR-A 0.7 0.00013


2031357029 0.110 SO SFR-A 0.7 0.00013


2031357030 0.110 SO SFR-A 0.7 0.00013


2031357031 0.110 SO SFR-A 0.7 0.00013


2031357032 0.110 SO SFR-A 0.7 0.00013


2031357033 0.110 SO SFR-A 0.7 0.00013


2031357035 0.110 SO SFR-A 0.7 0.00013


2031357036 0.165 SO SFR-B 1.0 0.00019


2031357037 0.165 SO SFR-B 1.0 0.00019


2031357038 0.110 SO SFR-A 0.7 0.00013


2031357039 0.110 SO SFR-A 0.7 0.00013


2031357040 0.157 SO MFR 1.0 0.00019


2031357043 0.046 SO NR 0.4 0.00008


2031357045 0.230 SO NR 2.1 0.00040


2031357046 0.055 SO NR 0.5 0.00010


2031357047 0.193 SO NR 1.7 0.00033


2031357050 0.046 SO NR 0.4 0.00008


2031357051 0.110 SO SFR-A 0.7 0.00013


2031357052 0.110 SO SFR-A 0.7 0.00013


2031357053 0.110 SO SFR-A 0.7 0.00013


2031357054 0.110 SO SFR-A 0.7 0.00013


2031357055 0.046 SO NR 0.4 0.00008


2031357056 0.046 SO NR 0.4 0.00008


2031358001 0.110 SO SFR-A 0.7 0.00013


2031358004 0.110 SO SFR-A 0.7 0.00013


2031358005 0.110 SO SFR-A 0.7 0.00013


2031358006 0.110 SO SFR-A 0.7 0.00013


2031358007 0.110 SO SFR-A 0.7 0.00013


2031358008 0.110 SO SFR-A 0.7 0.00013


2031358009 0.110 SO SFR-A 0.7 0.00013


2031358010 0.110 SO SFR-A 0.7 0.00013


2031358011 0.110 SO SFR-A 0.7 0.00013


2031358012 0.110 SO SFR-A 0.7 0.00013


2031358015 0.110 SO SFR-A 0.7 0.00013
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2031358016 0.110 SO SFR-A 0.7 0.00013


2031358017 0.110 SO SFR-A 0.7 0.00013


2031358018 0.110 SO SFR-A 0.7 0.00013


2031358019 0.110 SO SFR-A 0.7 0.00013


2031358020 0.110 SO SFR-A 0.7 0.00013


2031358021 0.110 SO SFR-A 0.7 0.00013


2031358022 0.110 SO SFR-A 0.7 0.00013


2031358023 0.110 SO SFR-A 0.7 0.00013


2031358024 0.110 SO SFR-A 0.7 0.00013


2031358025 0.110 SO SFR-A 0.7 0.00013


2031358026 0.110 SO SFR-A 0.7 0.00013


2031358027 0.110 SO SFR-A 0.7 0.00013


2031358028 0.110 SO SFR-A 0.7 0.00013


2031358029 0.110 SO SFR-A 0.7 0.00013


2031358030 0.110 SO SFR-A 0.7 0.00013


2031358031 0.110 SO SFR-A 0.7 0.00013


2031358032 0.220 SO SFR-B 1.0 0.00019


2031358033 0.110 SO SFR-A 0.7 0.00013


2031358034 0.110 SO SFR-A 0.7 0.00013


2031358035 0.110 SO SFR-A 0.7 0.00013


2031358037 0.110 SO SFR-A 0.7 0.00013


2031358038 0.110 SO SFR-A 0.7 0.00013


2031358039 0.110 SO SFR-A 0.7 0.00013


2031358040 0.110 SO SFR-A 0.7 0.00013


2031358041 0.110 SO SFR-A 0.7 0.00013


2031358042 0.110 SO SFR-A 0.7 0.00013


2031358043 0.110 SO SFR-A 0.7 0.00013


2031358044 0.110 SO SFR-A 0.7 0.00013


2031358049 0.241 SO NR 2.2 0.00042


2031358052 0.881 SO NR 6.9 0.00133


2031358053 0.110 SO SFR-A 0.7 0.00013


2031358054 0.110 SO SFR-A 0.7 0.00013


2031358055 0.220 SO MFR 1.7 0.00033


2031358056 0.110 SO SFR-A 0.7 0.00013


2031358057 0.110 SO SFR-A 0.7 0.00013


2031358058 0.110 SO SFR-A 0.7 0.00013


2031358059 0.110 SO SFR-A 0.7 0.00013


2031376001 0.196 SO SFR-B 1.0 0.00019


2031376002 0.161 SO SFR-B 1.0 0.00019


2031376003 0.166 SO SFR-B 1.0 0.00019


2031376004 0.153 SO SFR-B 1.0 0.00019


2031376005 0.156 SO SFR-B 1.0 0.00019


2031376006 0.162 SO SFR-B 1.0 0.00019


2031376007 0.169 SO SFR-B 1.0 0.00019


2031376008 0.173 SO SFR-B 1.0 0.00019
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2031376009 0.167 SO SFR-B 1.0 0.00019


2031376010 0.164 SO SFR-B 1.0 0.00019


2031376011 0.172 SO SFR-B 1.0 0.00019


2031376012 0.176 SO SFR-B 1.0 0.00019


2031376013 0.152 SO SFR-B 1.0 0.00019


2031376014 0.212 SO SFR-B 1.0 0.00019


2031376015 0.221 SO SFR-B 1.0 0.00019


2031376016 0.234 SO SFR-B 1.0 0.00019


2031376017 0.146 SO SFR-B 1.0 0.00019


2031376018 0.153 SO SFR-B 1.0 0.00019


2031376019 0.186 SO SFR-B 1.0 0.00019


2031376020 0.150 SO SFR-B 1.0 0.00019


2031376021 0.145 SO SFR-B 1.0 0.00019


2031377001 0.211 SO SFR-B 1.0 0.00019


2031377002 0.201 SO SFR-B 1.0 0.00019


2031377003 0.130 SO SFR-B 1.0 0.00019


2031377004 0.144 SO SFR-B 1.0 0.00019


2031377005 0.145 SO SFR-B 1.0 0.00019


2031377006 0.158 SO SFR-B 1.0 0.00019


2031377007 0.166 SO SFR-B 1.0 0.00019


2031377008 0.173 SO SFR-B 1.0 0.00019


2031377009 0.173 SO SFR-B 1.0 0.00019


2031377010 0.158 SO SFR-B 1.0 0.00019


2031377011 0.147 SO SFR-B 1.0 0.00019


2031377012 0.168 SO SFR-B 1.0 0.00019


2031377013 0.174 SO SFR-B 1.0 0.00019


2031377014 0.170 SO SFR-B 1.0 0.00019


2031377015 0.189 SO SFR-B 1.0 0.00019


2031377016 0.239 SO SFR-B 1.0 0.00019


2031378001 0.181 SO SFR-B 1.0 0.00019


2031378002 0.173 SO SFR-B 1.0 0.00019


2031378003 0.210 SO SFR-B 1.0 0.00019


2031378004 0.194 SO SFR-B 1.0 0.00019


2031378005 0.179 SO SFR-B 1.0 0.00019


2031378006 0.210 SO SFR-B 1.0 0.00019


2031378007 0.135 SO SFR-B 1.0 0.00019


2031378008 0.131 SO SFR-B 1.0 0.00019


2031378009 0.140 SO SFR-B 1.0 0.00019


2031378010 0.208 SO SFR-B 1.0 0.00019


2031378011 0.178 SO SFR-B 1.0 0.00019


2031378012 0.139 SO SFR-B 1.0 0.00019


2031378013 0.124 SO SFR-A 0.7 0.00013


2031379001 0.191 SO SFR-B 1.0 0.00019


2031379002 0.211 SO SFR-B 1.0 0.00019


2031379003 0.161 SO SFR-B 1.0 0.00019
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2031379004 0.191 SO SFR-B 1.0 0.00019


2031379005 0.169 SO SFR-B 1.0 0.00019


2031379006 0.141 SO SFR-B 1.0 0.00019


2031379007 0.165 SO SFR-B 1.0 0.00019


2031379008 0.175 SO SFR-B 1.0 0.00019


2031379009 0.152 SO SFR-B 1.0 0.00019


2031379010 0.171 SO SFR-B 1.0 0.00019


2031379011 0.148 SO SFR-B 1.0 0.00019


2031379012 0.128 SO SFR-B 1.0 0.00019


2031379013 0.134 SO SFR-B 1.0 0.00019


2031379014 0.182 SO SFR-B 1.0 0.00019


2031379015 0.176 SO SFR-B 1.0 0.00019


2031379016 0.191 SO SFR-B 1.0 0.00019


2031379019 0.206 SO SFR-B 1.0 0.00019


2031379020 0.300 SO SFR-C 1.6 0.00031


2031380001 0.170 SO SFR-B 1.0 0.00019


2031380002 0.133 SO SFR-B 1.0 0.00019


2031380003 0.175 SO SFR-B 1.0 0.00019


2031380004 0.196 SO SFR-B 1.0 0.00019


2031380005 0.220 SO SFR-B 1.0 0.00019


2031380006 0.169 SO SFR-B 1.0 0.00019


2031380007 0.192 SO SFR-B 1.0 0.00019


2031380010 0.224 SO SFR-B 1.0 0.00019


2031381001 0.136 SO SFR-B 1.0 0.00019


2031381002 0.183 SO SFR-B 1.0 0.00019


2031381003 0.139 SO SFR-B 1.0 0.00019


2031381004 0.187 SO SFR-B 1.0 0.00019


2031381005 0.141 SO SFR-B 1.0 0.00019


2031381006 0.113 SO SFR-A 0.7 0.00013


2031381007 0.114 SO SFR-A 0.7 0.00013


2031381008 0.127 SO SFR-B 1.0 0.00019


2031381009 0.126 SO SFR-B 1.0 0.00019


2031381010 0.137 SO SFR-B 1.0 0.00019


2031381011 0.142 SO SFR-B 1.0 0.00019


2031381012 0.135 SO SFR-B 1.0 0.00019


2031381013 0.133 SO SFR-B 1.0 0.00019


2031381014 0.153 SO SFR-B 1.0 0.00019


2031381015 0.164 SO SFR-B 1.0 0.00019


2031381016 0.154 SO SFR-B 1.0 0.00019


2031381017 0.146 SO SFR-B 1.0 0.00019


2031382001 0.157 SO SFR-B 1.0 0.00019


2031382002 0.143 SO SFR-B 1.0 0.00019


2031382003 0.160 SO SFR-B 1.0 0.00019


2031382004 0.159 SO SFR-B 1.0 0.00019


2031382005 0.188 SO SFR-B 1.0 0.00019
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2031382006 0.157 SO SFR-B 1.0 0.00019


2031382007 0.128 SO SFR-B 1.0 0.00019


2031382008 0.189 SO SFR-B 1.0 0.00019


2031382009 0.180 SO SFR-B 1.0 0.00019


2031382010 0.169 SO SFR-B 1.0 0.00019


2031382011 0.182 SO SFR-B 1.0 0.00019


2031382012 0.169 SO SFR-B 1.0 0.00019


2031382013 0.171 SO SFR-B 1.0 0.00019


2031382014 0.169 SO SFR-B 1.0 0.00019


2031382015 0.193 SO SFR-B 1.0 0.00019


2031382016 0.146 SO SFR-B 1.0 0.00019


2031382017 0.154 SO SFR-B 1.0 0.00019


2031382018 0.174 SO SFR-B 1.0 0.00019


2031382019 0.147 SO SFR-B 1.0 0.00019


2031382020 0.137 SO SFR-B 1.0 0.00019


2031382021 0.170 SO SFR-B 1.0 0.00019


2031382022 0.129 SO SFR-B 1.0 0.00019


2031382023 0.223 SO SFR-B 1.0 0.00019


2031382024 0.207 SO SFR-B 1.0 0.00019


2031382025 0.209 SO SFR-B 1.0 0.00019


2031382026 0.216 SO SFR-B 1.0 0.00019


2031383002 0.145 SO SFR-B 1.0 0.00019


2031383003 0.178 SO SFR-B 1.0 0.00019


2031383004 0.411 SO SFR-C 1.6 0.00031


2031383005 0.145 SO SFR-B 1.0 0.00019


2031383006 0.181 SO SFR-B 1.0 0.00019


2031383007 0.207 SO SFR-B 1.0 0.00019


2031383008 0.195 SO SFR-B 1.0 0.00019


2031383009 0.133 SO SFR-B 1.0 0.00019


2031383010 0.119 SO SFR-A 0.7 0.00013


2031383011 0.125 SO SFR-A 0.7 0.00013


2031383012 0.128 SO SFR-B 1.0 0.00019


2031383017 1.510 SO MFR 10.7 0.00206


2031383065 0.128 SO SFR-B 1.0 0.00019


2031383066 0.342 SO NR 3.1 0.00060


2031383067 0.760 SO NR 6.7 0.00129


2031384003 1.171 SO NR 8.3 0.00160


2031385001 0.154 SO SFR-B 1.0 0.00019


2031385002 0.134 SO SFR-B 1.0 0.00019


2031385003 0.162 SO SFR-B 1.0 0.00019


2031385004 0.140 SO SFR-B 1.0 0.00019


2031385005 0.157 SO SFR-B 1.0 0.00019


2031385006 0.304 SO NR 2.6 0.00050


2031385010 0.109 SO NR 1.0 0.00019


2031385011 0.138 SO NR 1.3 0.00025
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2031401001 0.602 SO NR 1.0 0.00019


2031401003 1.240 SO NR 10.7 0.00206


2031401007 0.883 SO NR 7.5 0.00144


2031401008 0.805 SO NR 7.3 0.00140


2031402001 1.401 SO NR 7.5 0.00144


2031402002 0.510 SO NR 4.3 0.00083


2031403001 0.124 SO SFR-A 0.7 0.00013


2031403002 0.124 SO SFR-A 0.7 0.00013


2031403003 0.124 SO SFR-A 0.7 0.00013


2031403004 0.124 SO SFR-A 0.7 0.00013


2031403005 0.124 SO SFR-A 0.7 0.00013


2031403006 0.124 SO SFR-A 0.7 0.00013


2031403007 0.124 SO SFR-A 0.7 0.00013


2031403008 0.124 SO SFR-A 0.7 0.00013


2031403009 0.124 SO SFR-A 0.7 0.00013


2031403010 0.117 SO SFR-A 0.7 0.00013


2031403011 0.131 SO SFR-B 1.0 0.00019


2031403012 0.129 SO SFR-B 1.0 0.00019


2031403013 0.130 SO SFR-B 1.0 0.00019


2031403014 0.128 SO SFR-B 1.0 0.00019


2031403015 0.128 SO SFR-B 1.0 0.00019


2031403016 0.128 SO SFR-B 1.0 0.00019


2031403017 0.128 SO SFR-B 1.0 0.00019


2031403018 0.128 SO SFR-B 1.0 0.00019


2031403019 0.128 SO SFR-B 1.0 0.00019


2031403020 0.128 SO SFR-B 1.0 0.00019


2031403021 0.128 SO SFR-B 1.0 0.00019


2031403022 0.142 SO SFR-B 1.0 0.00019


2031403023 0.144 SO SFR-B 1.0 0.00019


2031403024 0.146 SO SFR-B 1.0 0.00019


2031403025 0.143 SO SFR-B 1.0 0.00019


2031403026 0.140 SO SFR-B 1.0 0.00019


2031403027 0.141 SO SFR-B 1.0 0.00019


2031403028 21.076 SO NR 74.5 0.01432


2031404001 0.248 SO SFR-B 1.0 0.00019


2031404002 0.118 SO SFR-A 0.7 0.00013


2031404003 0.114 SO SFR-A 0.7 0.00013


2031404004 0.114 SO SFR-A 0.7 0.00013


2031404005 0.114 SO SFR-A 0.7 0.00013


2031404006 0.114 SO SFR-A 0.7 0.00013


2031404007 0.114 SO SFR-A 0.7 0.00013


2031404008 0.114 SO SFR-A 0.7 0.00013


2031404009 0.140 SO SFR-B 1.0 0.00019


2031404010 0.175 SO SFR-B 1.0 0.00019


2031404011 0.164 SO SFR-B 1.0 0.00019
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2031404012 0.122 SO SFR-A 0.7 0.00013


2031404013 0.151 SO SFR-B 1.0 0.00019


2031404014 0.177 SO SFR-B 1.0 0.00019


2031404015 0.105 SO SFR-A 0.7 0.00013


2031404016 0.108 SO SFR-A 0.7 0.00013


2031404017 0.110 SO SFR-A 0.7 0.00013


2031405001 0.158 SO SFR-B 1.0 0.00019


2031405002 0.132 SO SFR-B 1.0 0.00019


2031405003 0.131 SO SFR-B 1.0 0.00019


2031405004 0.131 SO SFR-B 1.0 0.00019


2031405005 0.132 SO SFR-B 1.0 0.00019


2031405006 0.131 SO SFR-B 1.0 0.00019


2031405007 0.131 SO SFR-B 1.0 0.00019


2031405008 0.133 SO SFR-B 1.0 0.00019


2031405009 0.134 SO SFR-B 1.0 0.00019


2031405010 0.159 SO SFR-B 1.0 0.00019


2031426006 1.669 SO NR 10.0 0.00192


2031426007 2.638 SO NR 11.9 0.00229


2031426010 1.438 SO NR 11.6 0.00223


2031426011 0.538 SO NR 4.4 0.00085


2031426014 0.257 SO NR 2.3 0.00044


2031426018 1.209 SO NR 2.3 0.00044


2031426019 2.566 SO NR 3.9 0.00075


2031426020 0.995 SO NR 1.6 0.00031


2031451001 0.151 SO SFR-B 1.0 0.00019


2031451002 0.139 SO SFR-B 1.0 0.00019


2031451003 0.177 SO SFR-B 1.0 0.00019


2031451004 0.147 SO SFR-B 1.0 0.00019


2031451005 0.195 SO SFR-B 1.0 0.00019


2031451006 0.143 SO SFR-B 1.0 0.00019


2031451007 0.133 SO SFR-B 1.0 0.00019


2031451008 0.139 SO SFR-B 1.0 0.00019


2031451009 0.150 SO SFR-B 1.0 0.00019


2031451010 0.210 SO SFR-B 1.0 0.00019


2031451011 0.189 SO SFR-B 1.0 0.00019


2031451012 0.186 SO SFR-B 1.0 0.00019


2031451013 0.204 SO SFR-B 1.0 0.00019


2031451014 0.125 SO SFR-A 0.7 0.00013


2031451015 0.151 SO SFR-B 1.0 0.00019


2031451016 0.153 SO SFR-B 1.0 0.00019


2031451017 0.132 SO SFR-B 1.0 0.00019


2031451018 0.140 SO SFR-B 1.0 0.00019


2031451019 0.217 SO SFR-B 1.0 0.00019


2031452001 0.139 SO SFR-B 1.0 0.00019


2031452002 0.106 SO SFR-A 0.7 0.00013
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2031452003 0.107 SO SFR-A 0.7 0.00013


2031452004 0.100 SO SFR-A 0.7 0.00013


2031452005 0.105 SO SFR-A 0.7 0.00013


2031452006 0.115 SO SFR-A 0.7 0.00013


2031452007 0.113 SO SFR-A 0.7 0.00013


2031452008 0.108 SO SFR-A 0.7 0.00013


2031452009 0.121 SO SFR-A 0.7 0.00013


2031452010 0.121 SO SFR-A 0.7 0.00013


2031452011 0.121 SO SFR-A 0.7 0.00013


2031452012 0.138 SO SFR-B 1.0 0.00019


2031452013 0.134 SO SFR-B 1.0 0.00019


2031452014 0.142 SO SFR-B 1.0 0.00019


2031452015 0.154 SO SFR-B 1.0 0.00019


2031452016 0.136 SO SFR-B 1.0 0.00019


2031452017 0.137 SO SFR-B 1.0 0.00019


2031452018 0.139 SO SFR-B 1.0 0.00019


2031452019 0.155 SO SFR-B 1.0 0.00019


2031452020 0.151 SO SFR-B 1.0 0.00019


2031452021 0.120 SO SFR-A 0.7 0.00013


2031452022 0.130 SO SFR-B 1.0 0.00019


2031452023 0.123 SO SFR-A 0.7 0.00013


2031452024 0.134 SO SFR-B 1.0 0.00019


2031452025 0.130 SO SFR-B 1.0 0.00019


2031452026 0.133 SO SFR-B 1.0 0.00019


2031452027 0.134 SO SFR-B 1.0 0.00019


2031452028 0.133 SO SFR-B 1.0 0.00019


2031452029 0.132 SO SFR-B 1.0 0.00019


2031452030 0.132 SO SFR-B 1.0 0.00019


2031452031 0.133 SO SFR-B 1.0 0.00019


2031452032 0.133 SO SFR-B 1.0 0.00019


2031452033 0.132 SO SFR-B 1.0 0.00019


2031452034 0.140 SO SFR-B 1.0 0.00019


2031452035 0.142 SO SFR-B 1.0 0.00019


2031452036 0.142 SO SFR-B 1.0 0.00019


2031453001 0.130 SO SFR-B 1.0 0.00019


2031453002 0.137 SO SFR-B 1.0 0.00019


2031453003 0.138 SO SFR-B 1.0 0.00019


2031453004 0.145 SO SFR-B 1.0 0.00019


2031453005 0.145 SO SFR-B 1.0 0.00019


2031453006 0.129 SO SFR-B 1.0 0.00019


2031453007 0.129 SO SFR-B 1.0 0.00019


2031453008 0.129 SO SFR-B 1.0 0.00019


2031453009 0.129 SO SFR-B 1.0 0.00019


2031453010 0.129 SO SFR-B 1.0 0.00019


2031453011 0.129 SO SFR-B 1.0 0.00019
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2031453012 0.129 SO SFR-B 1.0 0.00019


2031453013 0.129 SO SFR-B 1.0 0.00019


2031453014 0.129 SO SFR-B 1.0 0.00019


2031453015 0.129 SO SFR-B 1.0 0.00019


2031453016 0.129 SO SFR-B 1.0 0.00019


2031453017 0.129 SO SFR-B 1.0 0.00019


2031453018 0.129 SO SFR-B 1.0 0.00019


2031453019 0.129 SO SFR-B 1.0 0.00019


2031453020 0.163 SO SFR-B 1.0 0.00019


2031453021 0.139 SO SFR-B 1.0 0.00019


2031453022 0.138 SO SFR-B 1.0 0.00019


2031453023 0.139 SO SFR-B 1.0 0.00019


2031453024 0.145 SO SFR-B 1.0 0.00019


2031453025 0.153 SO SFR-B 1.0 0.00019


2031453026 0.152 SO SFR-B 1.0 0.00019


2031453027 0.154 SO SFR-B 1.0 0.00019


2031453028 0.150 SO SFR-B 1.0 0.00019


2031453029 0.150 SO SFR-B 1.0 0.00019


2031453030 0.135 SO SFR-B 1.0 0.00019


2031453031 0.135 SO SFR-B 1.0 0.00019


2031453032 0.135 SO SFR-B 1.0 0.00019


2031453033 0.135 SO SFR-B 1.0 0.00019


2031453034 0.135 SO SFR-B 1.0 0.00019


2031453035 0.135 SO SFR-B 1.0 0.00019


2031453036 0.134 SO SFR-B 1.0 0.00019


2031453037 0.134 SO SFR-B 1.0 0.00019


2031453038 0.134 SO SFR-B 1.0 0.00019


2031453039 0.131 SO SFR-B 1.0 0.00019


2031453040 0.131 SO SFR-B 1.0 0.00019


2031453041 0.131 SO SFR-B 1.0 0.00019


2031453042 0.131 SO SFR-B 1.0 0.00019


2031453043 0.131 SO SFR-B 1.0 0.00019


2031453044 0.133 SO SFR-B 1.0 0.00019


2031453045 0.140 SO SFR-B 1.0 0.00019


2031453046 0.140 SO SFR-B 1.0 0.00019


2031453047 0.140 SO SFR-B 1.0 0.00019


2031454001 0.160 SO SFR-B 1.0 0.00019


2031454002 0.150 SO SFR-B 1.0 0.00019


2031454003 0.150 SO SFR-B 1.0 0.00019


2031454004 0.150 SO SFR-B 1.0 0.00019


2031454005 0.150 SO SFR-B 1.0 0.00019


2031454006 0.150 SO SFR-B 1.0 0.00019


2031454007 0.472 SO NR 4.2 0.00081


2031454008 0.220 SO NR 1.8 0.00035


2031455001 0.150 SO SFR-B 1.0 0.00019
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2031455002 0.150 SO SFR-B 1.0 0.00019


2031455003 0.150 SO SFR-B 1.0 0.00019


2031455006 0.341 SO NR 3.1 0.00060


2031455007 0.418 SO SFR-C 1.6 0.00031


2031455008 0.372 SO NR 3.1 0.00060


2031456002 5.335 SO NR 31.0 0.00596


2031456005 0.145 SO SFR-B 1.0 0.00019


2031456006 0.141 SO SFR-B 1.0 0.00019


2031456007 0.138 SO SFR-B 1.0 0.00019


2031456008 0.138 SO SFR-B 1.0 0.00019


2031456009 0.138 SO SFR-B 1.0 0.00019


2031456010 0.139 SO SFR-B 1.0 0.00019


2031456011 0.138 SO SFR-B 1.0 0.00019


2031456012 0.138 SO SFR-B 1.0 0.00019


2031456013 0.145 SO SFR-B 1.0 0.00019


2031456014 0.138 SO SFR-B 1.0 0.00019


2031456015 0.141 SO SFR-B 1.0 0.00019


2031456016 0.141 SO SFR-B 1.0 0.00019


2031456017 0.138 SO SFR-B 1.0 0.00019


2031456018 0.138 SO SFR-B 1.0 0.00019


2031456019 0.138 SO SFR-B 1.0 0.00019


2031456020 0.138 SO SFR-B 1.0 0.00019


2031456021 0.138 SO SFR-B 1.0 0.00019


2031456022 0.163 SO SFR-B 1.0 0.00019


2031456023 0.194 SO SFR-B 1.0 0.00019


2031456024 0.168 SO SFR-B 1.0 0.00019


2031456026 1.827 SO NR 13.4 0.00258


2031456027 0.368 SO SFR-C 1.6 0.00031


2031456028 4.425 SO NR 20.3 0.00390


5201.8 1.00000
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Appendix C 


Low Impact Development 
Guidelines & Details 


(excerpts from Low Impact Development Manual 
for Michigan – published by SEMCOG 


http://semcog.org/Reports/LID/index.html ) 



http://semcog.org/Reports/LID/index.html





LID Manual for Michigan – Chapter 6 Page 59


Applications Stormwater Quantity Functions


Residential Volume


Commercial Groundwater 
Recharge


Ultra Urban Peak Rate


Industrial Stormwater Quality Functions


Retrofit TSS – Total 
Suspended Solids


Highway/Road TP – Total  
Phosphorus


Recreational
TN or NO3 – Total 
Nitrogen/Nitrate


Temperature


Variations  
(optional)
List of variations to the BMP if 
applicable


Key Design  
Features
Bulleted list of information that 
is key to the design of BMP 


Site Factors  
(optional)
List of specific factors that relate 
to BMP performance:


 • Water table/bedrock separation 
distance


 • Soil type


 • Feasibility on steeper slopes


 • Applicability on potential 
hotspots (e.g., brownfields)


Benefits
List of benefits directly related to 
implementing the BMP


Limitations
List of site constraints associated 
with implementation


Title
Short definition of BMP


Applications – Indicates in what type of land use BMP is applicable or 
feasible (Yes, No, or Limited).


Stormwater Quantity Functions – Indicates how well the BMP functions 
in mitigating stormwater management criteria (High, Medium, or Low).


Stormwater Quality Functions – Indicates how well the BMP performs in 
terms of pollutant removal (High, Medium, or Low).


Each fact sheet includes:


Additional Considerations


Cost – Indicate whether cost is high, medium or low by the following categories


 • High – => adds more than 5% to total project cost


 • Medium – adds 1–5% to total project cost


 • Low – =< adds less than 1% to total project cost


Maintenance – Indicates level of maintenance required to maintain BMP 
(High, Medium, or Low).


 • High – Maintenance intensive (i.e., year-round maintenance)


 • Medium – Several times per year


 • Low – One time per year


Winter Performance – Indicates if BMP provides equivalent performance 
throughout the winter (High, Medium, or Low)


 • High – BMP performs very well in winter conditions


 • Medium – BMP has reduced performance in winter conditions


 • Low – BMP still performs in winter conditions, but performance is  
 significantly reduced.


BMP Fact Sheet
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Bioretention (Rain Gardens)
Bioretention areas (often called rain gardens) are shallow surface depres-
sions planted with specially selected native vegetation to capture and treat 
stormwater runoff from rooftops, streets, and parking lots.


 Variations
 • Subsurface storage/ infiltration 


bed


 • Use of underdrain


 • Use of impervious liner 


Key Design 
Features


 •  Flexible in size and infiltration


 •  Ponding depths 6-18 inches 
for drawdown within 48 hours


 •  Native plants


 •  Amend soil as needed


 •  Provide positive overflow for 
extreme storm events


Site Factors
 • Water table/bedrock separation: 


two-foot minimum, four foot 
recommended


 •  Soils: HSG A and B preferred; 
C & D may require an under-
drain (see Infiltration BMP) 


 •  Feasibility on steeper slopes: 
Medium


 •  Potential hotspots: Yes 
with pretreatment and/or 
impervious liner


 • Max. drainage area: 5:1, not 
more than 1 acre to one area


Benefits
 • Volume control and 


groundwater recharge, 
moderate peak rate control, 
filtration


 • Versatile with broad 
applicability


 •  Enhance site aesthetics, habitat


 •  Potential air quality and 
climate benefits


Limitations
 •  Higher maintenance until 


vegetation is established


 •  Limited impervious drainage 
area 


 •  Requires careful selection and 
establishment of plants


Applications Stormwater Quantity Functions


Residential Yes Volume Med/High


Commercial Yes
Groundwater 
Recharge Med/High


Ultra Urban Limited Peak Rate Medium


Industrial Yes Stormwater Quality Functions


Retrofit Yes TSS High


Highway/Road Yes TP Medium


Recreational Yes
TN Medium


Temperature High


Additional Considerations


Cost Medium


Maintenance Medium


Winter Performance Medium


BMP Fact Sheet


Formal Rain Garden, Traverse City, MI
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Case Study: Grayling Stormwater Project
The Grayling Stormwater Project is an example of a hybrid project that 
combines LID with end-of-pipe treatment. This project demonstrates that 
a small community is capable of making the fundamental shift in manage-
ment towards LID and providing leadership for other communities to make 
similar changes. 


The measures taken will eliminate approximately 80 percent of the water 
pollution from the city. 


Lessons Learned
The rain gardens were planted 
with seed and a few shrubs. The 
seed did not grow well, most 
likely due to the harsh cold 
winters and hot, dry summers in 
the Grayling area, where plants 
take a lot longer to establish 
in the extremely well-drained, 
sandy soils. 


Plants that thrive in dry soils 
do need frequent watering to 
survive (project contracted out  
to a local landscaping company 
for watering). 


In addition, many of the 
residents in the neighborhood 
are not happy with the “wild” 
seeded look and would rather 
have had more manicured 
gardens. In future phases, the 
City of Grayling will plant fewer 
gardens with larger plant stock 
and try to locate them where 
homeowners are more interested 
in helping to maintain them.


Typical Grayling Rain Garden, July 2007 


Source: Huron Pines 


This large-scale project includes 86 rain gardens along with installation of 
an “end-of-the-pipe” detention basin and seven underground Vortechnic oil-
grit separator units. Several of the rain gardens that are smaller or that need 
to accommodate higher volumes of water were installed with underdrains, 
but most use the natural infiltration capacity of the area’s sandy soils. 


Currently, all major outfalls of stormwater from the City of Grayling are being 
treated by one or more of these measures. Future plans for the project include 
a maintenance program with incentives for landowners who water and weed 
their rain gardens, and an outreach program to educate the public and help other 
communities voluntarily integrate LID into their stormwater management.


Case Study Site Considerations


Project Type
Protect sensitive/special value features, rain gardens/biore-
tention, detention/extended detention, filters  
(specifically oil-grease separators)


Soil Conditions Sandy and extremely well drained


Estimated Total 
Project Cost $1.2 million


Maintenance 
Responsibility


City of Grayling – maintenance of Vortechnic Units,  
Huron Pines – establishment of plants


Project Contact Jennifer Muladore, 989-344-0753 ext 30,  
Jennifer@huronpines.org



mailto:Jennifer@huronpines.org
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Description and Function 
Bioretention is a method of managing stormwater by 
pooling water within a planting area and allowing the 
water to infiltrate the garden. In addition to managing 
runoff volume and reducing peak discharge rates, this 
process filters suspended solids and related pollutants 
from stormwater runoff. Bioretention can be imple-
mented in small, residential applications (Figure 7.3) or 
as part of a management strategy in larger applications 
(Figure 7.4).


Bioretention is designed into a landscape as a typical 
garden feature, to improve water quality while reducing 
runoff quantity. Rain gardens can be integrated into a 
site with a high degree of flexibility and can integrate 
nicely with other structural management systems includ-
ing porous pavement parking lots, infiltration trenches, 
and other non-structural stormwater BMPs. 


Bioretention vegetation serves to filter (water qual-
ity) and transpire (water quantity) runoff, and enhance 
infiltration. Plants absorb pollutants while microbes 
associated with the plant roots and soil break them 
down. The soil medium filters out pollutants and 
allows storage and infiltration of stormwater runoff, 
providing volume control. In addition, engineered soil 
media may serve as a bonding surface for nutrients to 
enhance pollutant removal. 


Properly designed bioretention techniques provide a 
layer of compost that acts like a sponge to absorb and 
hold runoff. Vegetation in the rain garden can be diverse, 
through the use of many plant species and types, result-
ing in a system tolerant to insects, diseases, pollution, 
and climatic stresses. 


Figure 7.3  
Residential Rain Garden


Source:  Rain Gardens of West Michigan


Figure 7.4  
Commercial Rain Garden


Source:  Rain Gardens of West Michigan


Bioretention can Accomplish  
the Following:


 • Reduce runoff volume


 • Filter pollutants, through both soil particles (which 
trap pollutants) and plant material (which take up 
pollutants)


 • Provide habitat


 • Recharge groundwater (if no underdrain is placed 
underneath)


 • Reduce stormwater temperature impacts


 • Enhance site aesthetics


The term “rain garden” is used 
to refer to smaller-scale bioreten-
tion facilities typically found on 
residential properties.
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Figure 7.5 illustrates a schematic of a relatively simple 
bioretention area (or rain garden). Figure 7.6 illus-
trates a schematic of a bioretention area that is a more 
technically engineered structure, designed to complete 
specific stormwater management goals. Pond depth, 
soil mixture, infiltration bed, perforated underdrains, 
domed risers, and positive overflow structures may be 
designed according to the specific, required stormwater 
management functions.


Figure 7.5  
Schematic of a small residential rain garden


Source: Prince George’s County Bioretention Manual with modifications by Cahill Associates, 2004


Figure 7.6  
Schematic of a technically engineered 
bioretention area
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Variations
A bioretention system is a depression in the ground 
planted like a garden that provides for the storage and 
infiltration of relatively small volumes of stormwater 
runoff, often managing stormwater on a lot-by-lot 
basis. This use of many small stormwater controls 
versus one large detention area promotes the low 
impact development goal of decentralized treatment 
of stormwater. But, if greater volumes of runoff must 
be managed or stored, a bioretention system can be 
designed with an expanded subsurface infiltration 
bed, or can be increased in size. Typically, the ratio of 
impervious area draining to the bioretention area should 
not exceed five-to-one, and the total impervious area 
draining to a single system should not be more than one 
acre. Variations noted relate to performance types, flow 
entrance, and positive overflow.


Performance types
Depending on varying site conditions, bioretention 
can be designed to allow for 1) complete infiltration, 
2) infiltration/filtration, or 3) filtration. These variations 
will often determine the need for such design features 
as the gravel bed, underdrains, and impervious liners.


Bioretention using complete infiltration occurs in areas 
where groundwater recharge is beneficial and the soils 
have the permeability necessary to accommodate the 
inflow. This type of BMP is often less expensive to 
construct because there is no underdrain and the soils on 
site are often used.


The most common variation to this type of bioretention 
includes a gravel or sand bed underneath the planting bed 
and often accompanied by the use of an underdrain. This 
allows for additional storage or for areas with low permea-


Signage at Rouge River rain garden


Educational Signage
Once a bioretention area is established, installing 
signage will help the general public and maintenance 
crews recognize LID practices which can help promote 
sustainable stormwater management. Educational signs 
can incorporate LID goals, and maintenance objectives 
in addition to the type of LID project being employed.


bility to use bioretention as infiltration, as well as, filtration 
(Figure 7.6). Some volume reduction will occur through 
infiltration, as well as evaporation and transpiration.


Another variation is to use bioretention primarily for 
filtration. This is often used in contaminated soils or 
hot spot locations using an impervious liner to prevent 
infiltration and groundwater contamination. The primary 
stormwater function then becomes filtration with some 
volume reduction through evaporation and transpiration.


For areas with low permeability, bioretention may achieve 
some infiltration while acting as detention with peak rate 
control for all storms up to the design storm.


Flow inlet
Pretreatment of runoff should be provided where sedi-
ment or pollutants entering the rain garden may cause 
concern or decreased BMP functionality. Soil erosion 
control mats, blankets, or rock must be used where runoff 
flows from impervious areas enter the rain garden. 


Flow inlet: Trench drain
Trench drains can accept runoff from impervious surfaces 
and convey it to a rain garden (Figure 7.7). The trench drain 
may discharge to the surface of the rain garden or may 
connect directly to an aggregate infiltration bed beneath.


Figure 7.7  
Trench drain and curb cut connected to 
bioretention area


Source: Macomb County Planning and Economic 
Development
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Flow inlet: Curbs and curb cuts 
Curbs can be used to direct runoff from an impervi-
ous surface along a gutter to a low point where it flows 
into the rain garden through a curb cut. Curb cuts may 
be depressed curbs (Figure 7.8), or may be full height 
curbs with openings cast or cut into them.


Positive overflow
A positive overflow, via the surface or subsurface, is 
recommended to safely convey excessive runoff from 
extreme storm events.


Positive overflow: Domed riser
A domed riser may be installed to ensure positive, 
controlled overflow from the system (Figure 7.9). Once 
water ponds to a specified depth, it will begin to flow 
into the riser through a grate, which is typically domed 
to prevent clogging by debris. 


Figure 7.8  
Curb cut into bioretention area/rain garden


Source: Huron Pines


Figure 7.9  
Positive Overflow Device: Domed riser at 
Macomb County Public Works Office


Source: Macomb County Public Works Office
Claytor and Schueler, 1995 with modifications by 
Cahill Associates


Positive overflow: Inlet structure
An inlet structure may also be installed to ensure positive, 
controlled overflow from the system. Once water ponds to 
a specified depth, it will begin to flow into the inlet.


Applications
Bioretention areas can be used in a variety of applica-
tions, from small areas in residential lawns to extensive 
systems in commercial parking lots (incorporated into 
parking islands or perimeter areas). Industrial, retrofit, 
highway/road, and recreational areas can also readily 
incorporate bioretention. One key constraint in using 
bioretention in ultra-urban settings is space. 


Residential
The residential property owner that wants to design and 
build a rain garden at home does not need to go through 
the engineering calculations listed under stormwater 
calculations and functions. Assistance with simple rain 
gardens is available from several sources listed under 
the Plant Selection portion of this BMP.


Figure 7.10  
Single-family residential lot drainage schematic
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Figure 7.11  
Residential rain garden


Source: Pokagon Band of Potawatomi Indians


Source: Prince George’s County, Maryland, The Bioretention Manual with modifications by Cahill Associates, 2004


Figure 7.12  
Tree planting detail


Figure 7.10 shows a typical rain garden configuration 
on a residential property. The rain garden shown in 
Figure 7.11 represents a simple design that incorporates 
a planting bed adjacent to an uncurbed road. 


Another source of water for a small rain garden is 
connecting the roof leader from adjacent buildings.  
The stormwater may discharge to the surface of the 
bioretention area or may connect directly to an aggre-
gate infiltration bed beneath.


Tree and shrub pits
Tree and shrub pits intercept runoff and provide shal-
low ponding in mulched areas around the tree or shrub 
(Figure 7.12). Mulched areas should typically extend to 
the tree’s drip line.
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Roads and highways 
Figure 7.13 shows a linear bioretention area feature 
along a highway. Runoff is conveyed along the concrete 
curb (bottom of photo) until it reaches the end of the 
gutter, where it spills into the vegetated area.


Parking lot island bioretention
In parking lots for commercial, industrial, institutional, 
and other uses, stormwater management and green 
space areas are limited. In these situations, bioretention 
areas for stormwater management and landscaping may 
provide multiple benefits (Figure 7.14).


Figure 7.13  
Linear Bioretention Area along Roadway


Source: Low Impact Development Center, Inc.


Figure 7.15  
Standard inlet to allow for overflow from the 
bioretention area


Source: Low Impact Development Center, Inc.


A bioretention area in a parking lot can occur in parking 
lots with no curbs and with curbs. The no-curb alterna-
tive allows stormwater to sheet flow over the parking 
lot directly into the bioretention area. 


In a curbed parking lot, runoff enters the bioretention 
area through a curb cut. If the runoff volume exceeds 
the ponding depth available, water overflows the biore-
tention area and enters a standard inlet (Figure 7.15). 


A variation on this design is a direct underground 
connection to the standard inlet from the underground 
aggregate infiltration bed via an overflow pipe.


Figure 7.14  
Bioretention area within parking lot


Source: City of Rochester Hills


Filter strip planted with special 
native seed mix and overlaid with a 
synthetic mat.


Bioretention area planted with a 
variety of native plants. The trees are 
Wildfire Black Gums.”Wildfire” has 
the following advantages over regular 
seedling-grown black gums: reddish 
new growth, consistent fall color, faster 
growth, plus better resistance to leaf 
spot disease.
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Primary Components of a Bioretention System 
1. Pretreatment (may be necessary to help prevent clogging)
• Sediment removal through a vegetated buffer strip, cleanout, stabilized inlet, water quality inlet, or sediment 


trap prior to runoff entry into the bioretention area


2. Flow inlet
• Varies with site use (e.g., parking island versus residential lot applications – see Figures 7.11 through 7.14)


• Entering velocities must be non-erosive – use erosion control mats, blankets, or rock where concentrated runoff 
enters the bioretention area


3. Ponding area
• Provides temporary surface storage of runoff and allows sediment to settle


• Provides evaporation for a portion of runoff


• Depth no more than 6-18 inches for aesthetics, functionality, and safety


4. Plant material (see Appendix C for recommended plant lists)
• Absorbs stormwater through transpiration


• Root development creates pathways for infiltration 


• Bacteria community resides within the root system creating healthy soil structure with water quality benefits


• Can improve aesthetics for site


• Provides habitat for animals and insects


• Reinforces long-term performance of subsurface infiltration


• Ensures plants are salt tolerant if in a location that would receive snowmelt chemicals


• Should be native plant species and placed according to drought and water tolerance 


5. Organic layer or mulch
• Acts as a filter for pollutants in runoff


• Protects underlying soil from drying and eroding


• Simulates leaf litter by providing environment for microorganisms to degrade organic material


• Provides a medium for biological growth, decomposition of organic material, adsorption and bonding of  
heavy metals


• Wood mulch should be shredded – compost or leaf mulch is preferred


6. Planting soil/volume storage bed


• Provides water/nutrients to plants


• Enhances biological activity and encourages root growth


• Provides storage of stormwater by the voids within the soil particles


• Provides surface for adsorption of nutrients


7. Positive overflow
• Provides for the direct discharge of runoff during large storm events when the subsurface/surface storage 


capacity is exceeded


• Examples of outlet controls include domed risers, inlet structures, and weirs
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Design Considerations 
Bioretention is flexible in design and can vary in 
complexity according to site conditions and runoff 
volume requirements. Design and installation proce-
dures may vary from very simple for “backyard” rain 
gardens to highly engineered bioretention areas in ultra-
urban areas.


Infiltration BMPs should be sited so that they minimize 
risk to groundwater quality and present no threat to 
subsurface structures. Table 7.4 provides recommended 
setback distances of bioretetnion areas to various lot 
elements.


Table 7.4  
Setback distances


safely convey away excess runoff. The overflow 
can be routed to the surface in a non-erosive 
manner or to another stormwater system. Some 
alternatives include domed risers, inlet structures, 
weirs, and berms.


3. Sizing criteria


 a. Surface area is dependent upon storage volume 
requirements, but should generally not exceed a 
maximum loading ratio of 5:1 impervious drainage 
area to bioretention area and no more than one 
acre drainage area to one bioretention cell. 
However, for design purposes, the total volume 
of water generated from the contributing drainage 
area must be used, not just the impervious portion. 
See Infiltration BMP for additional guidance on 
loading ratios.


  The required bioretention surface area is 
determined by taking the volume of runoff to be 
controlled according to LID criteria, maintaining 
the maximum ponding depth, the loading 
rate, and the emptying time. Infiltration and 
evapotranspiration are increased by increasing 
the surface area of the bioretention area. The total 
surface area needed may be divided into multiple 
cells. This configuration may be useful to collect 
runoff from both the front and back of a building.


 b. Surface side slopes should be gradual. For 
most areas, maximum 3:1 side slopes are 
recommended.


 c. The recommended surface ponding depth is six 
inches. Up to 18 inches may be used if plant 
selection is adjusted to tolerate water depth. 
Drain within 24-48 hours.


 d. Ponding area should provide sufficient surface 
area to meet required storage volume without 
exceeding the design ponding depth. The 


The distance from the bottom of the infilration BMP 
to the seasonal high groundwater level or bedrock is 
recommended to be four feet. Two feet is allowable, but 
may reduce the performance of the BMP.


Bioretention is best suited for areas with at least moder-
ate infiltration rates (more than 0.25 inches per hour) 
– see Infiltration BMP. In extreme situations where 
permeability is less than 0.25 inches per hour, special 
variations may apply, such as using amended subsoils 
or underdrains (or using constructed wetlands instead). 
The following procedures should be considered when 
designing bioretention areas:


1. The flow entrance must be designed to prevent 
erosion in the bioretention area. Some alternatives 
include flared end sections, erosion control mats, 
sheet flow into the facility over grassed areas, rock 
at entrance to bioretention area, curb cuts with 
grading for sheet flow, and roof leaders with direct 
surface connection.


2. A positive overflow system should be designed to 


Setback from Minimum distance (feet)
Property line 10
Building foundation* 10
Private well 50
Public water supply well** 50
Septic system drainfield*** 100


   * minimum with slopes directed away from building


  ** At least 200 feet from Type I or IIa wells, 75 feet from Type IIb and 
III wells (MDEQ Safe Drinking Water Act, PA 399)


*** 50 feet for septic systems with a design flow of less than 1,000 
gallons per day


Preparing bed with planting soil 


Source: City of Troy
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subsurface infiltration bed is used to supplement 
surface storage where appropriate.


4. Planting soil depth should generally be between  
18 and 48 inches where only herbaceous plant 
species will be used. If trees and woody shrubs 
will be used, soil media depth may be increased, 
depending on plant species. Native soils can be used 
as planting soil or modified to be suitable on many 
sites. Small, backyard rain gardens can generally use 
existing soils without a specialized depth. Planting 
soil should be approximately four inches deeper than 
the bottom of the largest root ball.


5. Planting soil should be capable of supporting a 
healthy vegetative cover. Soils should be amended 
with a composted organic material. A recommended 
range of a soil mixture is 20-40 percent organic 
material (compost), 30-50 percent sand, and 20-30 
percent topsoil, although any soil with sufficient 
drainage may be used for bioretention. 


 Soils should also have a pH of between 5.5 and 6.5 
(better pollutant adsorption and microbial activity), 
a clay content less than 10 percent (a small 
amount of clay is beneficial to adsorb pollutants 
and retain water although no clay is necessary if 
pollutant loadings are not an issue), be free of toxic 


substances and unwanted plant material, and have 
a 5-10 percent organic matter content. Additional 
organic matter can be added to the soil to increase 
water holding capacity. 


 If brought from off site, sand should be clean, 
coarse, and conform to ASTM C-33 (Standard 
Specification for Concrete Aggregates). 


 If the void space within an amended soil mix will 
be used in calculating runoff volume capacity in 
the system, tests should be conducted on the soil’s 
porosity to determine the available storage capacity. 


6. Proper plant selection is essential for bioretention 
areas to be effective. Typically, native floodplain 
or wet meadow plant species are best suited to the 
variable environmental conditions encountered in 
a bioretention area. Suggested species may include 
Cardinal Flower (Lobelia cardinalis), Blue Lobelia 
(Lobelia siphilitica), New England Aster (Aster 
novae-angliae), and Brown Fox Sedge (Carex 
vulpinoidea) (See recommended Plant List in 
Appendix C for a detailed list). 


 In most cases, seed is not the preferred method 
for establishing plants in a bioretention area. The 
fluctuating water levels make it difficult for the 
seed to readily establish, while the random nature 
of seeding produces a look previous experience 
indicates is unacceptably “wild.” Therefore, it is 
strongly recommended that live plant material in 
plug or gallon-potted form be used and installed 
on 1-2 foot centers for a more formal appearance. 
Shrubs and trees are also recommended to be 
included in a bioretention area.


 A landscape architect can be used to design a native 
planting layout. Additional resources for planting 
layouts are Rain Gardens for West Michigan (www.
raingardens.org), Washtenaw County Free Designs, 
Wild Ones Natural Landscapers, and MDEQ 
Landscaping for Water Quality booklets.


Selecting proper plants 


Source: City of Troy



http://raingardens.org/
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7. Planting periods will vary but, in general, trees 
and shrubs should be planted from mid-April 
through early June, or mid-September through 
mid-November. Native seed should be installed 
between October 1 and June 1. Live plant 
material (plugs or gallon pots) should be installed 
between May 1 and June 15. Planting dates may 
be lengthened if a regular water source can be 
provided. Likewise, planting should be ceased at 
an earlier date in the event of a drought year.


8. A maximum of 2-3 inches of shredded hardwood 
mulch aged at least six months to one year or leaf 
compost (or other comparable product) should be 
uniformly applied immediately after shrubs and 
trees are planted to prevent erosion, enhance metal 
removals, and simulate leaf litter in a natural forest 
system. Wood chips should be avoided as they 
tend to float during inundation periods. Mulch or 
compost should not exceed three inches in depth 
or be placed directly against the stems or trunks of 
plants to maintain oxygen flow. 


9. When working in areas with steeper slopes, 
bioretention areas should be terraced laterally 
along slope contours to minimize earthwork and 
provide level areas for infiltration.


10. A subsurface storage/infiltration bed, if used, 
should be at least six inches deep and constructed 
of clean gravel with a significant void space for 
runoff storage (typically 40 percent) and wrapped 
in geotextile fabric.


11. Underdrains are often not needed unless in-situ 
soils are expected to cause ponding lasting longer 
than 48 hours. If used, underdrains are typically 
small diameter (6-12-inches) perforated pipes in 
a clean gravel trench wrapped in geotextile fabric 
(or in the storage/infiltration bed). Underdrains 
should have a flow capacity greater than the total 
planting soil infiltration rate and should have at 
least 18 inches of soil/gravel cover. They can 
daylight to the surface or connect to another 
stormwater system. A method to inspect and clean 
underdrains should be provided (via cleanouts, 
inlet, overflow structure, etc.) 


Source: City of Rochester Hills


Underdrain in trench 


Source: City of Rochester Hills


Recycled asphalt product (RAP) used 
throughout parking lot and left behind curb 
to give structural support.


Underdrain excavation, three feet 
wide, six inches deep. Peastone was 
placed in excavation.


Four-foot-diameter catch basins, used as 
overflows. Rim elevation set nine inches 
above mulch layer to allow nine inches of 
ponding before overflow occurs. Two catch 
basins used to ensure stormwater doesn’t 
overflow to parking lot.
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Stormwater Functions and 
Calculations 
When designing a bioretention area, it is recommended 
to follow a two-step process:


1. Initial sizing of the bioretention area based on the 
principles of Darcy’s Law.


2. Verify that the loading ratio and the necessary 
volume reductions are being met.


Initial sizing of the bioretention area
Bioretention areas can be sized based on the principles 
of Darcy’s Law, as follows:


With an underdrain:


Af = V x df / [k x (hf + df) x tf]


Without an underdrain: 


Af = V x df / [i x (hf + df) x tf]


Where:


Af = surface area of filter bed (ft2)


V = required storage volume (ft3)


df
 = filter bed depth (ft)


k = coefficient of permeability of filter media (ft/day)


i = infiltration rate of underlying soils (ft/day)


hf
 = average height of water above filter bed (ft)


tf
 = design filter bed drain time (days)


A “quick check” for sizing the bioretention area is to 
ignore the infiltration rate and calculate the storage 
volume capacity of the bioretention area as follows:


Ainf 
= (Area of bioretention area at ponding depth + 


Bottom area of bioretention area) divided by two = 
Infiltration area (average area)


The size of the infiltration area is determined by the 
volume of water necessary to remove as determined by 
LID criteria, depth of the ponded area (not to exceed 18 
inches), infiltration rate of the soil, loading ratio, and, if 
applicable, any subsurface storage in the amended soil 
or gravel. 


This volume can be considered removed  if the biore-
tention is not underdrained. If the bioretention cell is 
underdrained, consider the bioretention cell as a deten-
tion device with the volume calculated above discharged 
to a surface water over time t


f 
.


Verification of meeting volume reduction requirements
The bioretention facility should be sized to accommo-
date the desired volume reductions (see Chapter 9 for 
Volume Control Criteria). This can be based on water 
quality volume (e.g., first inch of runoff from the site) 
or based on size storm event (e.g., no net increase based 
on presettlement conditions of the two-year, 24-hour 
event).


The volume of a bioretention area can have three compo-
nents: surface storage volume, soil storage volume, and 
infiltration bed volume. These three components should 
be calculated separately and added together. The goal is 
that this total volume is larger than the required volume 
reduction that is often included in local ordinances. 
If the total volume is less than the required volume, 
another adjustment may be needed to the bioretention 
area (e.g., increased filter bed depth).


Total volume calculation:


1. Surface storage volume (ft3) = Average bed area 
(ft2) x Maximum design water depth (ft)


2. Soil storage volume (ft3) = Infiltration area (ft2) x 
Depth of amended soil (ft) x Void ratio of amended 
soil. 


3. Subsurface storage/Infiltration bed volume (ft3) = 
Infiltration area (ft2) x Depth of underdrain material 
(ft) x Void ratio of storage material


Total bioretention volume = Surface storage volume + 
Soil storage volume (if applicable) + Infiltration bed 
volume (if applicable).


Peak rate mitigation 
Chapter 9 provides information on peak rate mitiga-
tion methodology and addresses links between volume 
reduction and peak rate control. Underdrained bioreten-
tion acts as a detention practice with a discharge rate 
roughly equal to the infiltration rate of the soil x the 
average bed area.


Water Quality Improvement 
The reported water quality benefits of bioretention can 
be expected to remove a high amount of total suspended 
solids (typically 70-90 percent), a medium amount of 
total phosphorus (approximately 60 percent), and a 
medium amount of total nitrogen (often 40-50 percent). 
In areas with high sediment loading, pretreatment of 
runoff can significantly reduce the amount of biore-
tention maintenance required (See Chapter 9 for water 
quality calculation procedures).
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Construction Guidelines
The following is a typical construction sequence (Note 
for all construction steps: Erosion and sediment control 
methods need to adhere to the latest requirements of 
MDEQ’s Soil Erosion and Sedimentation Control 
Program and local standards).


1. Complete site grading, minimizing compaction as 
much as possible. If applicable, construct curb cuts or 
other inflow entrance, but provide protection so that 
drainage is prohibited from entering the bioretention 
construction area. Construct pre-treatment devices 
(filter strips, swales, etc.) if applicable.


2. Subgrade preparation


 a Existing subgrade in rain gardens should not be 
compacted or subject to excessive construction 
equipment traffic. Loads on the subgrade should 
not exceed four pounds per square inch.


 b. Initial excavation can be performed during 
rough site grading, but should not be carried to 
within one foot of the final bottom elevation. 
Final excavation should not take place until all 
disturbed areas in the drainage area have been 
stabilized.


 c. Where erosion of subgrade has caused 
accumulation of fine materials and/or surface 
ponding in the graded bottom, this material 
should be removed with light equipment and the 
underlying soils scarified to a minimum depth of 
six inches with a york rake or equivalent by light 
tractor.


 d. Bring subgrade of bioretention area to line, 
grade, and elevations indicated. Fill and lightly 
regrade any areas damaged by erosion, ponding, 
or traffic compaction. All bioretention areas 
should be level grade on the bottom.


3. Stabilize grading except within the bioretention 
area. Bioretention areas may be used as temporary 
sediment traps provided the proposed finish 
elevation of the bed is at least 12 inches lower than 
the bottom elevation of the sediment trap (if used 
as such, all accumulated material and at least 12 
inches of soil should be removed).


4. Excavate bioretention area to proposed invert 
depth and scarify the existing soil surfaces. Do not 
compact soils.


5. Backfill bioretention area with amended soil as 
shown on plans and specifications. Overfilling is 
recommended to account for settling. Light hand 
tamping is acceptable if necessary.


6. Complete final grading to achieve proposed 
design elevations, leaving space for upper layer of 
compost, mulch, or topsoil as specified on plans.


7. Bioretention area/rain garden installation


 a. Upon completing subgrade work, notify the 
engineer to inspect at his/her discretion before 
proceeding with bioretention installation.


 b. For the subsurface storage/infiltration bed 
installation, amended soils should be placed on 
the bottom to the specified depth.


 c. Planting soil should be placed immediately 
after approval of subgrade preparation/bed 
installation. Any accumulation of debris or 
sediment that takes place after approval of 
subgrade should be removed prior to installation 
of planting soil at no extra cost to the owner. 


 d. If called for in the design, install approved 
planting soil in 18-inch maximum lifts and 
lightly compact (tamp with backhoe bucket 
or by hand). Keep equipment movement over 
planting soil to a minimum  do not over-
compact. Install planting soil to grades indicated 
on the drawings. Loads on the soil should not 
exceed four pounds per square inch.


 e. Presoak the planting soil at least 24 hours prior 
to planting vegetation to aid in settlement. 


 f. Plant trees and shrubs according to supplier’s 
recommendations and only from mid-March 
through the end of June or from mid-September 
through mid-November.


 g. Install two or three inches of shredded hardwood 
mulch (minimum age six months) or compost 
mulch evenly as shown on plans. Do not apply 
mulch in areas where ground cover is to be grass 
or where cover will be established by seeding.


 h. Protect rain gardens from sediment at all times 
during construction. Compost socks, diversion 
berms, and/or other appropriate measures should 
be used at the toe of slopes that are adjacent to 
rain gardens to prevent sediment from washing 
into these areas during site development.


 i. When the site is fully vegetated and the soil 
mantle stabilized, notify the plan designer to 
inspect the rain garden drainage area at his/her 
discretion before the area is brought online and 
sediment control devices removed. 


8. Mulch and install erosion protection at surface flow 
entrances where necessary.







LID Manual for Michigan – Chapter 7 Page 145


Maintenance
Properly designed and installed bioretention areas require 
some regular maintenance, most within the first year or 
two of establishment. Less maintenance is required when 
the native perennial vegetation becomes established.


1. Water vegetation at the end of each day for 
two weeks after planting is completed. Newly 
established plants should continue to receive 
approximately one inch of water per week 
throughout the first season, or as determined by the 
landscape architect.


2. While vegetation is being established, pruning 
and weeding may be required. Weeds should be 
removed by hand.


3. Organic material may also need to be removed 
approximately twice per year (typically by hand).


4. Perennial plantings may be cut down at the end of 
the growing season to enhance root establishment.  


5. Mulch should be re-spread when erosion is evident 
and replenished once every one to two years or 
until the plants begin to fill in the area and the space 
between plants is minimized.


Planting Tip
When planting your bioretention area, it is usually 
helpful to mark the different planting areas. An 
effective method is using spray paint and flags to 
mark designated areas. This is especially helpful 
when utilizing volunteers.


Marking planting area 


Source: City of Troy


Watering newly established vegetation 


Source: City of Troy


6. Bioretention area should be inspected at least two 
times per year for sediment buildup, erosion, and 
to evaluate the health of the vegetation. If sediment 
buildup reaches 25 percent of the ponding depth, 
it should be removed. If erosion is noticed within 
the bioretention area, additional soil stabilization 
measures should be applied. If vegetation appears 
to be in poor health with no obvious cause, a 
landscape specialist should be consulted.


7. Bioretention vegetation may require watering, 
especially during the first year of planting. Ensure 
the maintenance plan includes a watering schedule 
for the first year, and in times of extreme drought 
after plants have been established. 


8. Bioretention areas should not be mowed on a 
regular basis. Trim vegetation as necessary to 
maintain healthy plant growth.


Winter Considerations
Use salt-tolerant vegetation where significant snow-
melt containing deicing chemicals is expected. The use 
of sand, cinders, and other winter abrasives should be 
minimized. If abrasives are used, additional mainte-
nance may be required to remove them in the spring. 
Bioretention soils can be expected to resist freezing 
and remain functioning for most of the year (although 
biological pollutant removal processes will be reduced 
during winter). Bioretention areas can even be used for 
snow storage assuming this will not harm the vegetation. 
Pipes, inlets, overflow devices, and other stormwa-
ter structures associated with bioretention should be 
designed according to general guidance on cold climate 
construction.


Cost
Bioretention areas often replace areas that were inten-
sively landscaped and require high maintenance. In 
addition, bioretention areas can decrease the cost for 
stormwater conveyance systems on a site. Bioretention 
areas cost approximately $5-7 per cubic foot of storage 
to construct.
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Item Yes No N/A Notes


Was Appendix E: Soil infiltration Testing Protocol followed?*     


Appropriate areas of the site evaluated?     


Infiltration rates measured?     


Were the bioretention design guidelines followed?     


Minimum 2-foot separation between the bed bottom and bedrock/SHWT?     


Soil permeability acceptable?     


If not, appropriate underdrain provided?     


Natural, uncompacted soils?     


Level infiltration area (bed bottom)?     


Excavation in rain garden areas minimized?     


Hotspots/pretreatment considered?     


Loading ratio below 5:1 (described in infiltration BMP)?     


Ponding depth limited to 18 inches?     


Drawdown time less than 48 hours?     


Positive overflow from system?     


Erosion and Sedimentation control?     


Feasible construction process and sequence?     


Entering flow velocities non-erosive or erosion control devices?     


Acceptable planting soil specified?     


Appropriate native plants selected?     


Maintenance accounted for and plan provided?
Review of treatment volume?
Review of calculations?


    


* In general, the protocol should be followed as much as possible. 


Designer/Reviewer Checklist for Rain Gardens/Bioretention
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BMP Fact Sheet Variations
 • Rain barrels 


 • Cisterns, both underground and 
above ground


 • Tanks


 • Storage beneath a surface (us-
ing manufactured products) 


Key Design  
Features


 • Small storm events are cap-
tured with most structures


 • Provide overflow for large 
storm events


 • Discharge water before next 
storm event


 • Consider site topography, 
placing structure up-gradient 
in order to eliminate pumping 
needs


Site Factors
 • Water table to bedrock depth – 


N/A (although must be consid-
ered for subsurface systems)


 • Soils – N/A


 • Slope – N/A


 • Potential hotspots – Yes with 
treatment


 • Max. drainage area – N/A


Benefits
 • Provides supplemental water 


supply 


 • Wide applicability 


 • Reduces potable water use


 • Related cost savings and 
environmental benefits


Limitations 
 • Manages only relatively small 


storm events which requires 
additional management and 
use for the stored water. 


Applications Stormwater Quantity Functions


Residential Yes Volume High


Commercial Yes
Groundwater 
Recharge Low


Ultra Urban Yes Peak Rate Low*


Industrial Yes Stormwater Quality Functions


Retrofit Yes TSS Med


Highway/Road No TP Med


Recreational Yes
NO3 Med


Temperature Med


Additional Considerations


Cost
•	 Rain	Barrel
•	 Cistern
•	 Manufactured	porduct


Low
Med


Varies


Maintenance Med


Winter Performance Med


Capture Reuse
Structures designed to intercept and store runoff from rooftops allow for its 
reuse, reducing volume and overall water quality impairment. Stormwater 
is contained in the structures and typically reused for irrigation or other 
water needs.


Cistern at Fairlane Green shopping center, Allen Park, MI


* Depends on site design
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Case Study Site Considerations


Project Type Underground cistern


Estimated Total 
Project Cost $40,269


Maintenance 
Responsibility


Contracted out as needed


Project Contact
Deb Sypien, Rockford Construction Company 616-285-8100
Rick Pulaski, Nederveld Inc. 616-575-5190


Case Study: Stormwater Capture with an 
Underground Cistern
Fairmount Square, Grand Rapids, MI
All of the stormwater that falls onto Fairmount Square is handled onsite 
rather than at the municipal storm sewer. This four-acre site consists of a 
building, a new four-bay commercial building, and 37 town homes.


Several different LID techniques are used to manage all stormwater onsite, 
including rainwater capture, porous pavement, and rain gardens. The storm-
water from the roofs of two buildings on Cherry Street in Fairmount Square 
is captured in an underground cistern and used to water the formal gardens 
and parking lot landscape. The cistern holds 30,000 gallons of water (up to 
two weeks of rainfall) and is 10’ x 15’ x 15’9” in size. A pump inside the 
cistern pumps rainwater to the formal garden area at the entrance to the 
Inner City Christian Federation building. The estimated savings using this 
cistern instead of standard irrigation is 1,340.3 cubic feet of water per year.


Maintenance activities and associated costs are minimal, as the cistern only 
requires periodic pump maintenance, which is contracted out as needed. 


Underground cistern tank 


Source: Fishbeck, Thompson, Carr, & Huber, Inc.
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Description and Function
Capture reuse is the practice of collecting rainwater in 
a container and reusing it in the future. Other terms for 
this BMP include storage/reuse, rainwater harvesting, 
and rainwater catchment system. 


This structural BMP reduces potable water needs while 
simultaneously reducing stormwater discharges. When 
rain barrels or cisterns are full, rooftop runoff should 
be directed to drywells, planters, or bioretention areas 
where it will be infiltrated. 


Variations 
Rain barrel
Commonly, rooftop downspouts are connected to a 
rain barrel that collects runoff and stores water until 
needed for a specific use. Rain barrels are often used 
at individual homes where water is reused for garden 
irrigation, including landscaped beds, trees, or other 
vegetated areas. Other uses include commercial and 
institutional facilities where the capacity of stormwater 
can be captured in smaller volume rain barrels.  


Residential rain barrel 


Source: Harley Ellis Devereaux


Cisterns
A cistern is a container or tank that has a greater stor-
age capacity than a rain barrel. Typically, cisterns are 
used to supplement greywater needs (i.e., toilet flush-
ing, or some other sanitary sewer use) though they can 
also be used for irrigation. Cisterns may be comprised 
of fiberglass, concrete, plastic, brick, or other materials 
and can be located either above or below ground. The 
storage capacity of cisterns can range from 200 gallons 
to 10,000 gallons. Very large cisterns, essentially 
constructed like an underground parking level, can also 
be used. Figure 7.16 highlights the typical components 
of a cistern.


Figure Description:
1. Filter/screening mechanism to filter runoff


2. Inflow into cistern


3. Intake for water use


4. Cistern overflow


5. Subsequent stormwater system (infiltration system in  
 this case) for cistern overflow


6. Optional level gauge


Source: This image generously provided by  
www.rainkeeper.us


Figure 7.16  
Typical cistern components



http://www.rainkeeper.us/
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Vertical storage 
A vertical storage container is a structure designed to 
hold a large volume of stormwater drained from a large 
impervious area and is the largest of the capture reuse 
containers. The use of these structures is a function of 
drainage area and water needs. Vertical structures are 
best used for intensive irrigation needs or even fire 
suppression requirements, and should be designed by 
a licensed professional. These storage systems can be 
integrated into commercial sites where water needs 
may be high. 


Storage beneath structure
Stormwater runoff can be stored below ground under 
pavement and landscaped surfaces through the use 
of structural plastic storage units and can supplement 
onsite irrigation needs. These structures can provide 
large storage volumes without the need for additional 
structural support from the building.


Designing a capture reuse system in which the stor-
age unit is underground is best used in institutional or 
commercial settings. This type of subsurface storage is 
larger, more elaborate, typically designed by a licensed 
professional, and requires pumps to connect to the irri-
gation system.


Ford Rouge Plant cistern


Vertical storage units for vegetated roof plaza 
maintenance are common in Germany


Applications
Capture reuse containers can be used in urbanized areas 
where the need for supplemental onsite irrigation or 
other high water use exists. Areas that would benefit 
from using a capture reuse container include:


• Parking garage,


• Office building,


• Residential home or building, and


• Other building use (commercial, light industrial, 
institutional, etc.).
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Underground cistern at Lawrence Technological University 


Source: Lawrence Technological University


Rainstore™ cistern beneath brick pavers on a vegetated roof-
top plaza at University of North Carolina – Chapel Hill
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Design Considerations
Design and installation procedures for capture reuse 
containers can vary from simple residential rain barrels 
to highly engineered underground systems in ultra-
urban areas. Table 7.5 provides general information 
on cistern holding capacity. The following procedures 
should be considered when designing sites with capture 
reuse containers.


1. Identify opportunities where water can be reused 
for irrigation or indoor greywater reuse and then 
calculate the water need for the intended uses. For 
example, if a 2,000 square foot landscaped area 
requires irrigation for four months in the summer 
at a rate of one inch per week, the designer 
must determine how much water will be needed 
to achieve this goal (1,250 gallons per week, 
approximately 22,000 gallons for the season), and 
how often the storage unit will be refilled with 
precipitation. The usage requirements and the 
expected rainfall volume and frequency must be 
determined. 


Table 7.5  
Round cistern capacity (Gallons)


Source: The Texas Manual on Rainwater Harvesting


Height  
(feet)


6-foot 
Diameter


12-foot 
Diameter


18-foot 
Diameter


6 1,269 5,076 11,421


8 1,692 6,768 15,227


10 2,115 8,460 19,034


12 2,538 10,152 22,841


14 2,961 11,844 26,648


16 3,384 13,535 30,455


18 3,807 15,227 34,262


20 4,230 16,919 38,069


Fixture Use Flow Rate


Toilet
# flushes per person 


per day
1.6 gallons per flush 


(new toilet)


Shower


# minutes per 
person per day  


(5 minutes 
suggested max.)


2.75 gallons per 
minute (restricted 


flow head)


Bath
# baths per person 


per day
50 gallons per bath 


(average)


Faucets
Bathroom and 
kitchen sinks


10 gallons per day


Washing 
Machine


# loads per day
50 gallons per load 


(average)


Dishwasher # loads per day 9.5 gallons per load


2. Rain barrels and cisterns should be positioned to 
receive rooftop runoff.


3. If cisterns are used to supplement greywater needs, 
a parallel conveyance system must be installed 
to separate greywater from other potable water 
piping systems. Do not connect to domestic or 
commercial potable water system.


4. Consider household water demands (Table 7.6)
when sizing a system to supplementing residential 
greywater use. 


5. Discharge points and storage units should be 
clearly marked “Caution: Untreated Rainwater, Do 
Not Drink.”


6. Screens should be used to filter debris from runoff 
flowing into the storage units. Screens should be 
made of a durable, non-corrodible material and be 
easily maintainable.


7. Protect storage elements from direct sunlight 
by positioning and landscaping. Limit light into 
devices to minimize algae growth.


8. The proximity to building foundations should be 
considered for overflow conditions. The minimum 
setback distance for capture and reuse systems is  
10 feet.


9. If the capture and reuse system or any elements of 
the system are exposed to freezing temperatures, 
then it should be emptied during the winter months 
to prevent ice damage.


10. Cisterns should be watertight (joints sealed with 
nontoxic waterproof material) with a smooth 
interior surface.


11. Covers and lids should have a tight fit to keep out 
surface water, insects (mosquitoes), animals, dust, 
and light.


Table 7.6.  
Household water demand chart


Source: Philadelphia Stormwater Manual







LID Manual for Michigan – Chapter 7 Page 153


12. Release stored water between storm events for the 
necessary storage volume to be available.


13. Positive outlet for overflow should be provided a 
few inches from the top of the cistern and sized 
to safely discharge the appropriate design storms 
when the cistern is full.


14. Rain barrels require a release mechanism in order 
to drain empty between storm events. Connect 
a soaker hose to slowly release stored water to a 
landscaped area.


15. Observation risers should be at least six inches 
above grade for buried cisterns.


16. Reuse may require pressurization. Water stored has 
a pressure of 0.43 psi per foot of water elevation. 
A 10-foot tank when full would have a pressure of 
4.3 psi (0.43*10). Most irrigation systems require 
at least 15 psi. To add pressure, a pump, pressure 
tank, and fine mesh filter can be used, while this 
adds to the cost of the system, it makes the system 
more versatile and therefore practical.


17. Capture/reuse can also be achieved using a 
subsurface storage reservoir which provides 
temporary storage of stormwater runoff for reuse. 
The stormwater storage reservoir may consist of 
clean uniformly graded aggregate and a waterproof 
liner or pre-manufactured structural stormwater 
storage units. 


Stormwater Functions and 
Calculations
Volume reduction
In order to keep storage costs to a minimum, it makes 
sense to size the storage tank so that it does not greatly 
exceed the water need.  Where this is done, especially 
where a high-volume demand greatly exceeds runoff 
(e.g., irrigation or industrial makeup water), then runoff 
volume reduction for a particular storm can be assumed 
to equal the total volume of storage.  


Where the captured water is the sole source for a 
particular operation (e.g., flushing toilets) the user does 
not want the stored water to be depleted before the 
next runoff event that replenishes it.  In that case, the 
appropriate volume to store will be relatively easy to 
calculate based on the daily water need.  After water 
need is determined, use the table below to choose which 
structure will be large enough to contain the amount of 
water needed.  The amount replenished by a particular 
storm is equal to the volume reduction.


Available Volume for Capture (gallons) = Runoff Coef-
ficient (unitless) x Precip (inches) x Area (SF) x 1 
foot/12 inches x 7.4805 gallons/1 cubic foot


OR 


V = 0.62 x C x P x A


Where 


V = available volume for capture (gallons)


0.62 = unit conversion (gal/in./square foot)


C = volumetric runoff coefficient (unitless), typically 
0.9 to 0.95 for impervious areas


P = precipitation amount (inches)


A = drainage area to cistern (square feet)


Sizing the tank is a mathematical exercise that balances 
the available collection (roof) area, annual rainfall, 
intended use of rainwater and cost. In other words, 
balance what can be collected against how the rainwa-
ter will be used and the financial and spatial costs of 
storing it. In most areas of the country, it’s possible to 
collect 80 percent of the rain that falls on the available 
roof area. (The 20 percent reduction accounts for loss 
due to mist and heavy storms that release more rain than 


Additional Volume Reduction 
Considerations
For storage vessels that are not drained down com-
pletely before the next runoff event, the volume avail-
able to be filled by a particular storm may be difficult 
to calculate.  Typical LID sizing criteria is based on 
the volume that goes to storage during a particular 
storm.  That volume can be subtracted from the runoff 
volume, and the designer/developer can size the stor-
age unit to achieve the targeted volume reduction.  But 
sizing criteria under these capture and reuse circum-
stances may become need based.  The designer/builder 
may estimate the volume removal for a particular 
storm, but estimates should be realistic given the use 
rate and storm runoff frequency.  The estimate can 
be based on an average available storage capacity or 
preferably on a water balance analysis based on actual 
rainfall statistics.
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the tank can accommodate.) (www.starkenvironmental.
com/downloads/Interface_Engineering.pdf)  That level 
of capture would yield approximately 500 gallons per 
inch of rain per 1000 SF of capture area.  Table 7.7 
includes available capture volumes based on drainage 
area and annual rainfall. 


Peak rate mitigation
Overall, capture and reuse takes a volume of water out 
of site runoff and puts it back into the ground. This 
reduction in volume will translate to a lower overall 
peak rate for the site.


Water quality improvement 
Pollutant removal takes place through filtration of recy-
cled primary storage, and/or natural filtration through 
soil and vegetation for overflow discharge. Quantifying 
pollutant removal will depend on design. Sedimentation 


Annual Rainfall Yield in Gallons for Various Impervious Surface Sizes and Rainfall Amounts


Impervious 
Surface Area (sf)


Rainfall (inches)


26 28 30 32 34 36 38 40


200 3,079 3,316 3,553 3,790 4,027 4,264 4,501 4,738


400 6,159 6,633 7,106 7,580 8,054 8,528 9,002 9,475


600 9,238 9,949 10,660 11,370 12,081 12,792 13,502 14,213


800 12,318 13,265 14,213 15,160 16,108 17,056 18,003 18,951


1,000 15,397 16,582 17,766 18,951 20,135 21,319 22,504 23,688


1,200 18,477 19,898 21,319 22,741 24,162 25,583 27,005 28,426


1,400 21,556 23,214 24,873 26,531 28,189 29,847 31,505 33,164


1,600 24,636 26,531 28,426 30,321 32,216 34,111 36,006 37,901


1,800 27,715 29,847 31,979 34,111 36,243 38,375 40,507 42,639


2,000 30,795 33,164 35,532 37,901 40,270 42,639 45,008 47,377


2,200 33,874 36,480 39,086 41,691 44,297 46,903 49,508 52,114


2,400 36,954 39,796 42,639 45,481 48,324 51,167 54,009 56,852


2,600 40,033 43,113 46,192 49,272 52,351 55,431 58,510 61,589


2,800 43,113 46,429 49,745 53,062 56,378 59,694 63,011 66,327


3,000 46,192 49,745 53,299 56,852 60,405 63,958 67,512 71,065


3,200 49,272 53,062 56,852 60,642 64,432 68,222 72,012 75,802


3,400 52,351 56,378 60,405 64,432 68,459 72,486 76,513 80,540


3,600 55,431 59,694 63,958 68,222 72,486 76,750 81,014 85,278


3,800 58,510 63,011 67,512 72,012 76,513 81,014 85,515 90,015


Table 7.7  
Annual rainfall yield (in gallons) for impervious surfaces


* Values represent the following percentage of precipitation (i.e., runoff coefficient) to account for losses:  95%


will depend on the area below the outlet that is designed 
for sediment accumulation, time in storage, and mainte-
nance frequency. Filtration through soil will depend on 
flow draining to an area of soil, the type of soil (infiltra-
tion capacity), and design specifics (stone bed, etc.).


Maintenance 
Rain barrels
• Inspect rain barrels four times per year, and after 


major storm events. 
• Remove debris from screen as needed.
• Replace screens, spigots, downspouts, and leaders 


as needed.
• To avoid damage, drain container prior to winter, so 


that water is not allowed to freeze in devices.
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Cisterns
• Flush cisterns annually to remove sediment. 
• Brush the inside surfaces and thoroughly disinfect 


twice per year.
• To avoid damage, drain container prior to winter, so 


that water is not allowed to freeze in devices.


Cost 
Both rain barrels and cisterns are assumed to have a life 
span of 25 years. 


Capacity Cost Range


Rain barrel 40-75 gal. $100-$250


Cistern 200-10,000 gal. Varies by manufacturer 
and material 


Vertical storage 64-12,000 gal $100-$11,000


ITEM* YES NO N/A NOTES


Capture area defined and calculations performed?     


Pretreatment provided to prevent debris/sediment from entering stor-
age system?


    


Water use identified and calculations performed?     


 If the use is seasonal, has off-season operation been considered?     


Draw-down time considered?     


Is storage system located optimally for the use?     


Is a pump required?     


 If so, has an adequate pump system been developed?     


Acceptable overflow provided?     


Winter operation (protection from freezing) considered?     


Observation/clean-out port provided?     


Maintenance accounted for and plan provided?     


Designer/Reviewer Checklist for Capture Reuse
Type and size (gallons) of storage system provided: ________________________________________________


* These items primarily relate to larger systems, not residential rain barrels.


Residential rain barrel with soaker hose 


Source: http://www.urbangardencenter.com/products/rain-
barrel/urb/index.html



http://www.urbangardencenter.com/products/rain-
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BMP Fact Sheet


Variations
	 •	 Dry	wells, also referred to as seepage pits, French drains or Dutch drains, are a subsurface storage facility (structural 


chambers or excavated pits, backfilled with a coarse stone aggregate) that temporarily store and infiltrate stormwater 
runoff from rooftop structures. Due to their size, dry wells are typically designed to handle stormwater runoff from 
smaller drainage areas, less than one acre in size.


	 •	 Infiltration	basins are shallow surface impoundments that temporarily store, capture, and infiltrate runoff over a 
period of several days on a level and uncompacted surface. Infiltration basins are typically used for drainage areas of 
5 to 50 acres with land slopes that are less than 20 percent.


	 •	 Infiltration	berms use a site’s topography to manage stormwater and prevent erosion. Berms may function indepen-
dently in grassy areas or may be incorporated into the design of other stormwater control facilities such as Bioreten-
tion and Constructed Wetlands. Berms may also serve various stormwater drainage functions including: creating a 
barrier to flow, retaining flow for volume control, and directing flows.


	 •	 Infiltration	trenches are linear subsurface infiltration structures typically composed of a stone trench wrapped with 
geotextile which is designed for both stormwater infiltration and conveyance in drainage areas less than five acres in 
size. 


	 •	 Subsurface	infiltration	beds generally consist of a rock storage (or alternative) bed below other surfaces such as 
parking lots, lawns, and playfields for temporary storage and infiltration of stormwater runoff with a maximum drain-
age area of 10 acres.


 • Bioretention can be an infiltration practice and is discussed in the Bioretention BMP.


 • Level spreaders can be an infiltration practice and is discussed in the Level Spreader BMP.


Infiltration Trench, City of Grayling, MI
Source: Huron Pines


Infiltration Practices
Infiltration practices are natural or constructed land areas 
located in permeable soils that capture, store, and infiltrate 
the volume of stormwater runoff into surrounding soil.
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Key Design Features
 • Depth to water table or bedrock


 • Pretreatment is often needed to prevent clogging


 • Often requires level infiltration surface


 • Proximity to buildings, drinking water supplies, 
karst features, and other sensitive areas


 • Soil types


 • Provide positive overflow in most uses


Site Factors
 • Maximum Site Slope: 20 percent


 • Minimum depth to bedrock: Two feet


 • Minimum depth to seasonally high water table: Two 
feet


 • Potential Hotspots: Yes with pretreatment and/or 
impervious liner


 • NRCS Soil type: A, B, C*, D*


*C & D soils have limited infiltration ability and may 
require an underdrain.


Benefits
 • Reduces volume of stormwater runoff


 • Reduces peak rate runoff


 • Increases groundwater recharge


 • Provides thermal benefits


Limitations 
 • Pretreatment requirements to prevent clogging 


 • Not recommended for areas with steep slopes


Infiltration BMP Max. Drainage Area


Berming 5 acres


Dry Well 1 acre


Infiltration Basin 10 acres


Infiltration Trench 2 acres


Subsurface Infiltration Bed 5 acres


Erosion control matting and rock can be used at surface 
flow entrances


Bioretention is one variation of an infiltration BMP, such as 
this rain garden at the Macomb County Public Works Building
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Applications


Residential Commercial Ultra 
Urban Industrial Retrofit Highway/Road Recreational


Dry well Yes Yes Yes Limited Yes No No


Infiltration basin Yes Yes Limited Yes Limited Limited No


Infiltration berm Yes Yes Limited Yes Yes Yes No


Infiltration trench Yes Yes Yes Yes Yes Yes No


Subsurface infiltration 
bed


Yes Yes Yes Yes Yes Limited No


Stormwater Quantity Functions


Volume Groundwater Recharge Peak Rate


Dry well Medium High Medium


Infiltration basin High High High


Infiltration berm Low/Medium Low/Medium Medium


Infiltration trench Medium High Low/Medium


Subsurface infiltration bed High High High


Stormwater Quality Functions


TSS TP NO3 Temperature


Dry well High High/Medium Medium/Low High


Infiltration basin High Medium/High Medium High


Infiltration berm Medium/High Medium TN-Medium Medium


Infiltration trench High High/Medium Medium/Low High


Subsurface infiltration bed High Medium/High Low High
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Case Study: Saugatuck Center for the Arts 
The Saugatuck Center for the Arts (SCA), in conjunction with the City of 
Saugatuck, Michigan Department of Environmental Quality, and private 
donors, constructed a public garden that treats rain water that falls on the 
SCA roof. The original design was modified to accommodate rain water that 
would otherwise have entered Kalamazoo Lake untreated. The resulting 
design for the garden absorbs and infiltrates 100 percent of the rain water 
from the SCA roof, resulting in zero discharge to the nearby lake. 


Subsurface Infiltration


Source: JFNew


In addition to the garden at the Saugatuck Center for the Arts, the revised 
design incorporated a series of alternative stormwater Best Management 
Practices on City of Saugatuck property, including subsurface infiltration 
under porous pavers in the adjacent city parking lot and a rain garden/vege-
tated swale series at Coghlin Park to treat rain water from the city parking 
lot. The design incorporated native plants to address management in an 
urban setting while visually integrating with the contemporary social fabric 
of Saugatuck. The design also incorporated an innovative oil-and-grit sepa-
rator to remove over 80 percent of sediment and nutrients draining from 
approximately nine acres of urban land surrounding the SCA and city park-
ing lot. Through this series, or “treatment techniques,” the SCA and City 
of Saugatuck are able to demonstrate a variety of innovative and unique 
alternatives for treatment and reduction of stormwater.


Case Study Site Considerations


Project Type Subsurface infiltration, rain gardens, porous pavers, native 
plants, water quality device


Estimated Total 
Project Cost $200,000 


Maintenance 
Responsibility  City of Saugatuck


Project Contact  Kirk Harrier, City Manager, 269-857-2603 
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Description and Function
Infiltration practices are designed to store, capture, and 
infiltrate stormwater runoff into the surrounding soils. 
During periods of rainfall, infiltration BMPs reduce the 
volume of runoff and help to mitigate potential flooding 
events, downstream erosion, and channel morphology 
changes. This recharged water serves to provide base-
flow to streams and maintain stream water quality.


Infiltration BMPs provide excellent pollutant removal 
effectiveness because of the combination of a variety 
of natural functions occurring within the soil mantle, 
complemented by existing vegetation (where this vegeta-
tion is preserved). Soil functions include physical filtering, 
chemical interactions (e.g., ion exchange, adsorption), 
as well as a variety of forms of biological processing, 
conversion, and uptake. The inclusion of appropriate 
vegetation for some infiltration basins reinforces the work 
of the soil by reducing velocity and erosive forces, soil 
anchoring, and further uptake of nonpoint source pollut-
ants. In many cases, even the more difficult-to-remove 
soluble nitrates can be reduced as well. It should be noted 
that infiltration BMPs tend to be excellent for removal of 
many pollutants, especially those that are in particulate 
form. However, there are limitations to the removal of 
highly soluble pollutants, such as nitrate, which can be 
transmitted through the soil.


Infiltration basin


In addition to the removal of chemical pollutants, infil-
tration can address thermal pollution. Maintaining 
natural temperatures in stream systems is recognized 
as an issue of increasing importance for protection of 
overall stream ecology. While detention facilities tend 
to discharge heated runoff flows, the return of runoff 
to the groundwater through use of infiltration BMPs 
guarantees that these waters will be returned at natu-
ral groundwater temperatures, considerably cooler 
than ambient air in summer and warmer in winter. As 
a result, seasonal extreme fluctuations in stream water 
temperature are minimized. Fish, macro-invertebrates, 
and a variety of other biota will benefit as the result.


Applications
Infiltration systems can be used in a variety of appli-
cations, from small areas in residential properties to 
extensive systems under commercial parking lots or 
large basins in open space. Industrial, retrofit, highway/
road, and recreational areas can also readily incorporate 
infiltration to varying degrees. The use of infiltration 
basins and berming in ultra urban and redevelopment 
settings is limited primarily due to space constraints. 


Dry wells have limited applicability in industrial 
settings as they are designed for runoff from relatively 
small roof areas (therefore they are also not applicable 
to transportation corridors). 


Infiltration Limitations
The use of sediment pretreatment with infiltration 
BMPs is required for many infiltration BMPs to pre-
vent clogging of the infiltration surface area. Sediment 
pretreatment can take the form of a water quality filter-
ing device, a settling basin, filter strips, sediment trap, 
or a combination of these practices upstream of the 
infiltration practice. Pretreatment practices should be 
inspected and maintained at least once per year. Before 
entering an infiltration practice, stormwater should first 
enter a pretreatment practice sized to treat a minimum 
volume of 25% of the water quality volume (Vwq). 


Sites that include hot spots, such as gasoline stations, 
vehicle maintenance areas, and high intensity commer-
cial uses, may need additional pretreatment practices to 
prevent impairment of groundwater supplies. Infiltra-
tion may occur in areas of hot spots provided pretreat-
ment is suitable to address concerns. 


Pretreatment devices that operate effectively in con-
junction with infiltration include grass swales, veg-
etated filter strips, bioretention, settling chambers, oil/
grit separators, constructed wetlands, sediment sumps, 
and water quality inserts. Selection of pretreatment 
practices should be guided by the pollutants of greatest 
concern, and the extent of the land development under 
consideration. 


Selection of pretreatment techniques will vary depend-
ing upon whether the pollutants are of a particulate 
(sediment, phosphorus, metals, etc.) versus a soluble 
(nitrogen and others) nature. 
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Infiltration basins, subsurface infiltration beds, and 
berming are also limited for transportation projects due 
to space constraints and grading requirements (however 
berming can be used to some degree — especially along 
the edge of the right of way — to capture runoff).


Variations
Subsurface infiltration
A subsurface infiltration bed generally consists of a rock 
storage (or alternative) bed below other surfaces such as 
parking lots, lawns and playfields for temporary storage 
and infiltration of stormwater runoff. Often subsurface 
storage is enhanced with perforated or open bottom 
piping. Subsurface infiltration beds can be stepped or 
terraced down sloping terrain provided that the base of 
the bed remains level. Stormwater runoff from nearby 
impervious areas is conveyed to the subsurface stor-
age media, receives necessary pretreatment and is then 
distributed via a network of perforated piping. 


The storage media for subsurface infiltration beds 
typically consists of clean-washed, uniformly graded 
aggregate. However, other storage media alternatives 
are available. These alternatives are generally variations 


Subsurface infiltration at Saugatuck Performing Arts Center.


Source: JFNew


on plastic cells that can more than double the storage 
capacity of aggregate beds. Storage media alternatives 
are ideally suited for sites where potential infiltration 
area is limited. 


If designed, constructed, and maintained using the 
following guidelines, subsurface infiltration features 
can stand alone as significant stormwater runoff volume, 


rate, and quality control practices. These systems can 
also provide some aquifer recharge, while preserving 
or creating valuable open space and recreation areas. 
They have the added benefit of functioning year-round, 
because the infiltration surface is typically below the 
frost line. 


Various methods can be utilized to connect to subsur-
face infiltration areas:


• Connection of roof leaders 


 Runoff from nearby roofs can be directly conveyed 
to subsurface beds via roof leader connections 
to perforated piping. Roof runoff generally has 
relatively low sediment levels, making it ideally 
suited for connection to an infiltration bed.


• Connection of inlets 


 Catch basins, inlets, and area drains may be 
connected to subsurface infiltration beds. However, 
sediment, oil and grease, and debris removal must 
be provided. Storm structures should include 
sediment trap areas below the inverts of discharge 
pipes to trap solids and debris. Parking lots and 
roadways must provide for the removal of oil 
and grease and other similar constituents through 
appropriate treatment. In areas of high traffic or 
excessive generation of sediment, litter, and other 
similar materials, a water quality insert or other 
pretreatment device may be required. 


Infiltration trench
An infiltration trench is a linear stormwater BMP 
consisting of a continuously perforated pipe within a 
sub-surface stone-filled trench wrapped with geotextile. 
Usually, an infiltration trench is part of a conveyance 
system and is designed so that large storm events are 
conveyed through the pipe with some runoff volume 
reduction. During small storm events, volume reduc-
tion may be significant and there may be little or no 
discharge. 


All infiltration trenches should be designed with a posi-
tive overflow. Sediment pretreatment of runoff from 
impervious areas should be considered to prevent clog-
ging within the trench, particularly when conveying 
runoff from roadways and parking areas. 
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An infiltration trench differs from an infiltration bed in 
that it may be constructed in more confined areas. The 
designer must still consider the impervious area to infil-
tration area loading rate. It can be located beneath or 
within roadways or impervious areas (Figure 7.22) and 
can also be located down a mild slope by “stepping” the 
sections between control structures.


Infiltration trench 
with continuously 
perforated pipe for 
distribution with 
positive overflow


Water quality inlet collects 
and conveys roof runoff to 
infiltration trench


Infiltration basin
Infiltration basins (Figure 7.23) are shallow, impounded 
areas designed to temporarily store and infiltrate storm-
water runoff. The size and shape can vary from one large 
basin to multiple, smaller basins throughout a site. 


Infiltration basins use the existing soil and native vege-
tation to reduce the volume of stormwater runoff by 
infiltration and evapotranspiration. Therefore, the use of 


sediment pretreatment is imperative to prevent clogging 
of the infiltration surface area within the basin. Sedi-
ment pretreatment can take the form of a water quality 
filtering device, vegetative filter strips, a settling basin, 
or a sediment trap. The key to promoting infiltration is 
to provide enough surface area for the volume of runoff 
to be absorbed within 72 hours.


An engineered overflow structure must be provided 
for the larger storms and can be designed for peak rate 
attenuation. With the use of a properly designed outlet 
structure, infiltration basins can be designed to mitigate 
volume and water quality for small frequent storms, 
while managing peak rates for large design storms.


Dry well
A dry well (Figure 7.24) is a subsurface storage facility 
that temporarily stores and infiltrates stormwater runoff 
from rooftops. Roof leaders usually connect directly into 
the dry well, which may be either an excavated pit filled 
with uniformly graded aggregate wrapped in geotextile 
or a prefabricated storage chamber or pipe segment. 
For structures without gutters or downspouts, runoff 
can be designed to sheet flow off a pitched roof surface 
and onto a stabilized ground cover that is then directed 
toward a dry well via stormwater pipes or swales.


Dry wells discharge the stored runoff via infiltration 
into the surrounding soils. In the event that the dry well 
is overwhelmed in an intense storm event, an overflow 
mechanism (e.g., surcharge pipe, connection to larger 
infiltration area, etc.) will ensure that additional runoff 
is safely conveyed downstream. 


Figure 7.22  
Residential rain garden with surface connection 
to subsurface infiltration bed under garden.


Figure 7.23  
Schematic of infiltration basin
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Infiltration berm
Infiltration berms are linear vegetation features located 
along (i.e. parallel to) existing site contours in a 
moderately sloping area. They are built-up earthen 
embankments with sloping sides, which function to 
retain, slow down, or divert stormwater flows. Infiltra-
tion berms also have shallow depressions created by 
generally small earthen embankments that collect and 
temporarily store stormwater runoff allowing it to infil-
trate into the ground and recharge groundwater. 


Infiltration berms can be constructed in various areas on 
the site, including:


• Diversion berms 


 Diversion berms can be used to protect slopes from 
erosion and to slow runoff rate. Like swales, berms 
may divert concentrated discharge from a developed 
area away from the sloped area. Additionally, berms 
may be installed in series down the slope to retain 
flow and spread it out along multiple, level berms to 
discourage concentrated flow.


• Diversion berms can also be used to direct 
stormwater flow in order to promote longer flow 
pathways, thus increasing the time of concentration. 
For example, berms can be installed such that 
vegetated stormwater flow pathways are allowed 
to “meander” so that stormwater travel time is 
increased. 


Prefabricated dry wells 
There are a variety of prefabricated, predominantly 
plastic subsurface storage chambers on the market 
today that can replace aggregate dry wells. Since these 
systems have significantly greater storage capacity 
than aggregate, space requirements are reduced and 
associated costs may be defrayed. If the following 
design guidelines are followed and infiltration is still 
encouraged, prefabricated chambers can prove just as 
effective as standard aggregate dry wells. 


•	 Meadow/woodland infiltration berms 


 Woodland infiltration berms can be installed within 
existing wooded areas for additional stormwater 
management. Berms in wooded areas can even 
improve the health of existing vegetation, through 
enhanced groundwater recharge. Care should be 
taken during construction to ensure minimum 
disturbance to existing vegetation, especially  
tree roots. 


Berms are also utilized for a variety of reasons inde-
pendent of stormwater management, such as to add 
aesthetic value to a flat landscape, create a noise or wind 
barrier, separate land uses, screen undesirable views or 
to enhance or emphasize landscape designs. Berms are 
often used in conjunction with recreational features, 


Figure 7.24  
Cross-section of dry well with “sumped” catch basin for sediment pretreatment
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such as pathways through woodlands. In summary, 
even when used for stormwater management, berms 
can be designed to serve multifunctional purposes and 
are easily incorporated into the landscape.


Design Considerations 
The following general design considerations are for 
all BMPs utilizing infiltration. These include: site 
conditions and constraints, as well as general design 
considerations. Specific design considerations for each 
BMP follow these same considerations. 


Site conditions and constraints for all 
infiltration BMPs
• Depth to seasonal high water table. A four-foot 


clearance above the seasonally high water table is 
recommended. A two-foot clearance can be used, 
but may reduce the performance of the BMP. This 
reduces the likelihood that temporary groundwater 
mounding will affect the system, and allows sufficient 
distance of water movement through the soil to assure 
adequate pollutant removal. In special circumstances, 
filter media may be employed to remove pollutants if 
adequate soil layers do not exist. 


•	 Depth	to	bedrock. A four-foot minimum depth 
to bedrock is recommended to assure adequate 
pollutant removal and infiltration. A two-foot depth 
can be used, but may reduce the performance of the 
BMP. In special circumstances, filter media may 
be employed to remove pollutants if adequate soil 
mantle does not exist.


• Soil infiltration. Soils underlying infiltration 
devices should have infiltration rates between 0.1 
and 10 inches per hour, which in most development 
programs should result in reasonably sized infiltration 
systems. Where soil permeability is extremely low, 
infiltration may still be possible, but the surface area 
required could be large, and other volume reduction 
methods may be warranted. Undisturbed Hydrologic 
Soil Groups A, B, and C often fall within this range 
and cover most of the state. Type D soils may require 
the use of an underdrain.


 Soils with rates in excess of six inches per hour 
may require an additional soil buffer (such as an 
organic layer over the bed bottom) if the Cation 
Exchange Capacity (CEC) is less than 10 and 
pollutant loading is expected to be significant. 
In carbonate soils, excessively rapid drainage 
may increase the risk of sinkhole formation, and 
some compaction or additional measures may be 
appropriate.


•	 Setbacks. Infiltration BMPs should be sited so that 
any risk to groundwater quality is minimized and 
they present no threat to sub-surface structures such 
as foundations and septic systems. (Table 7.11)


Setback from Minimum Distance (feet)


Property Line 10


Building Foundation* 10


Private Well 50


Public Water Supply Well** 50


Septic System Drainfield*** 100


* minimum with slopes directed away from building. 100 feet 
upgradient from basement foundations.


** At least 200 feet from Type I or IIa wells, 75 feet from Type IIb 
and III wells (MDEQ Safe Drinking Water Act, PA 399)


*** 50 feet for septic systems with a design flow of less than 1,000 
gallons per day


Table 7.11  
Setback Distances


General design considerations for all 
infiltration BMPs
•	 Do	not	infiltrate in compacted fill. Infiltration 


in native soil without prior fill or disturbance is 
preferred but not always possible. Areas that have 
experienced historic disturbance or fill are suitable 
for infiltration provided sufficient time has elapsed 
and the soil testing indicates the infiltration is 
feasible. In disturbed areas it may be necessary 
to infiltrate at a depth that is beneath soils that 
have previously been compacted by construction 
methods or long periods of mowing, often 18 
inches or more. If site grading requires placement 
of an infiltration BMP on fill, compaction should 
be minimal to prevent excess settlement and the 
infiltration capacity of the compacted fill should be 
measured in the field to ensure the design values 
used are valid. 


•	 A	level	infiltration	area	(one	percent	or	less	
slope) is preferred. Bed bottoms should always be 
graded into the existing soil mantle, with terracing 
as required to construct flat structures. Sloped 
bottoms tend to pool and concentrate water in 
small areas, reducing the overall rate of infiltration 
and longevity of the BMP. The longitudinal slope 
may range only from the preferred zero percent 
up to one percent, and that lateral slopes are held 
at zero percent. It is highly recommended that the 
maximum side slopes for an infiltration practice be 
1:3 (V: H). 
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•	 The soil mantle should be preserved for surface 
infiltration BMPs and excavation should be 
minimized. Those soils that do not need to be 
disturbed for the building program should be left 
undisturbed. Macropores can provide a significant 
mechanism for water movement in surface 
infiltration systems, and the extent of macropores 
often decreases with depth. Maximizing the 
soil mantle also increases the pollutant removal 
capacity and reduces concerns about groundwater 
mounding. Therefore, excessive excavation for 
the construction of infiltration systems is strongly 
discouraged.


•	 Isolate	hot	spot	areas. Site plans that include 
infiltration in hot spots need to be reviewed 
carefully. Hot spots are most often associated with 
some industrial uses and high traffic – gasoline 
stations, vehicle maintenance areas, and high 
intensity commercial uses (fast food restaurants, 
convenience stores, etc.). Infiltration may occur in 
areas of hot spots provided pretreatment is suitable 
to address concerns. 


•	 Utilize	pretreatment. Pretreatment should be 
utilized for most infiltration BMPs, especially for 
hot spots and areas that produce high sediment 
loading. Pretreatment devices that operate 
effectively in conjunction with infiltration include 
grass swales, vegetated filter strips, settling 
chambers, oil/grit separators, constructed wetlands, 
sediment sumps, and water quality inserts. 
Selection of pretreatment should be guided by 
the pollutants of greatest concern, site by site, 
depending upon the nature and extent of the land 
development under consideration. Selection of 
pretreatment techniques will vary depending 
upon whether the pollutants are of a particulate 
(sediment, phosphorus, metals, etc.) versus soluble 
(nitrogen and others) nature. Types of pretreatment 
(i.e., filters) should be matched with the nature of 
the pollutants expected to be generated.


• The loading ratio of impervious area to bed 
bottom area must be considered. One of the more 
common reasons for infiltration system failure is 
the design of a system that attempts to infiltrate a 
substantial volume of water in a very small area. 
Infiltration systems work best when the water is 
“spread out”. The loading ratio describes the ratio 
of imperious drainage area to infiltration area, 
or the ratio of total drainage area to infiltration 


area. In general, the following loading ratios are 
recommended (some situations, such as highly 
permeable soils, may allow for higher loading 
ratios):


 • Maximum impervious loading ratio of 5:1 
relating impervious drainage area to infiltration 
area.


 • Maximum total loading ratio of 8:1 relating total 
drainage area to infiltration area.


•	 The	hydraulic	head	or	depth	of	water	should	
be limited. The total effective depth of water  
within the infiltration BMP should generally not be 
greater than two feet to avoid excessive pressure 
and potential sealing of the bed bottom. Typically 
the water depth is limited by the loading ratio and 
drawdown time and is not an issue. 


•	 Drawdown	time	must	be	considered. In general, 
infiltration BMPs should be designed so that they 
completely empty within a 72-hour period in most 
situations (a 48-hour period is preferred).


•	 All	infiltration	BMPs	should	be	designed	with	a	
positive overflow that discharges excess volume 
in a non-erosive manner, and allows for controlled 
discharge during extreme rainfall events or frozen 
bed conditions. Infiltration BMPs should never be 
closed systems dependent entirely upon infiltration 
in all storm frequency situations.


•	 Geotextiles	should	be	incorporated	into	the	
design as necessary. Infiltration BMPs that are 
subject to soil movement into the stone medium or 
excessive sediment deposition must be constructed 
with suitably permeable non-woven geotextiles to 
prevent the movement of fines and sediment into 
the infiltration system. The designer is encouraged 
to err on the side of caution and use geotextiles as 
necessary within the BMP structure.


•	 Aggregates	used	in	construction	should	be	
washed. In general, bank run material will contain 
fines that will wash off and clog the infiltration 
surface.


• Infiltration utilizing vegetation. Adequate 
soil cover (generally 12 to 18 inches) must be 
maintained above the infiltration bed to allow 
for a healthy vegetative cover. Vegetation over 
infiltration beds can be native grasses, meadow 
mix, or other low-growing, dense species 
(Appendix C). These plants have longer roots 
than traditional grass and will likely benefit from 
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the moisture in the infiltration bed, improving 
the growth of these plantings and, potentially 
increasing evapotranspiration. 


•	 Using	underdrains	in	poor	draining	soils. 
Underdrains can be used in infiltration BMPs 
where in-situ soils are expected to cause ponding 
lasting longer than 48 hours. If used, underdrains 
are typically small diameter (6 to 12 inches) 
perforated pipes in a clean gravel trench wrapped 
in geotextile fabric (or in the storage/infiltration 
bed). Underdrains should have a flow capacity 
greater than the total planting soil infiltration rate 
and should have at least 18 inches of soil/gravel 
cover. They can daylight to the surface or connect 
to another stormwater system. A method to inspect 
and clean underdrains should be provided (via 
cleanouts, inlet, overflow structure, etc.) 


• Freeboard. It is recommended that two feet of 
freeboard be provided from the 100-year flood 
elevation of the infiltration practice to the lowest 
basement floor elevation of residential, commercial, 
industrial, and institutional buildings located 
adjacent to the BMP, unless local requirements 
recommend or stipulate otherwise. 


Figure 7.25  
Typical components of a berm


Infiltration trench with geotextile
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Additional design considerations for 
infiltration berms
• Sizing criteria (Figure 7.25) are dependent on 


berm function, location, and storage volume 
requirements. 


 ° Low berm height (less than or equal to 24 
inches) is recommended to encourage maximum 
infiltration and to prevent excessive ponding 
behind the berm. Greater heights may be used 
where berms are being used to divert flow or 
to create “meandering” or lengthened flow 
pathways. In these cases, stormwater is designed 
to flow adjacent to (parallel to), rather than over 
the crest of the berm. Generally, more berms of 
smaller size are preferable to fewer berms of 
larger size.


 ° Berm length is dependent on functional need 
and site size. Berms installed along the contours 
should be level and located across the slope. 
Maximum length will depend on width of the 
slope. 


• Infiltration berms should be constructed along 
(parallel to) contours at a constant level elevation. 


• Soil. The top one foot of a berm needs to consist 
of high quality topsoil, with well-drained, stable 
fill material making up the remainder of the berm. 
A berm may also consist entirely of high quality 
topsoil, but this the more expensive option. 


 The use of gravel is not recommended in the layers 
directly underneath the topsoil because of the 
tendency of the soil to wash through the gravel. 
In some cases, the use of clay may be required 
due to its cohesive qualities (especially where the 
berm height is high or relatively steeply sloped). 
However, well-compacted soil is usually sufficient 
provided that the angle of repose, the angle at 
which the soil will rest and not be subject to slope 
failure (see #5 below), is adequate for the soil 
medium used. 


• The angle of repose of any soil will vary with the 
texture, water content, compaction, and vegetative 
cover. Typical angles of repose are given below:


 ° Non-compacted clay: 5 to 20 percent


 ° Dry Sand: 33 percent


 ° Loam: 35 to 40 percent


 ° Compacted clay: 50 to 80 percent


• Slope. The angle of repose for the soil used in the 
berm should determine the maximum slope of the 
berm with additional consideration to aesthetic, 
drainage, and maintenance needs. If a berm is to 
be mowed, the slope should not exceed a 4:1 ratio 
(horizontal to vertical) in order to avoid “scalping” 
by mower blades. If trees are to be planted on 
berms, the slope should not exceed a 5:1 to 7:1 
ratio. Other herbaceous plants, which do not require 
mowing, can tolerate slopes of 3:1, though this 
slope ratio may promote increased runoff rate and 
erosive conditions. Berm side slopes should never 
exceed a 2:1 ratio. 


• Plant materials. It is important to consider the 
function and form of the berm when selecting plant 
materials. When using native trees and shrubs, 
plant them in a pattern that appears natural and 
accentuates the form of the berm. Consider native 
species from a rolling prairie or upland forest 
habitat. If turf will be combined with woody and 
herbaceous plants, the turf should be placed to 
allow for easy maneuverability while mowing. 
Low maintenance native plantings, such as trees 
and meadow plants, rather than turf and formal 
landscaping, are encouraged and can be found in 
Appendix C. 


• Infiltration trench option. Soil testing is required 
for infiltration berms that will utilize a subsurface 
infiltration trench. Infiltration trenches are not 
recommended in existing woodland areas as 
excavation and installation of subsurface trenches 
could damage tree root systems. See the infiltration 
trench section for information on infiltration trench 
design. 


• Aesthetics. To the extent possible, berms should 
reflect the surrounding landscape. Berms should 
be graded so that the top of the berm is smoothly 
convex and the toes of the berms are smoothly 
concave. Natural, asymmetrical berms are usually 
more effective and attractive than symmetrical 
berms, which tend to look more artificial. The crest 
of the berm should be located near one end of the 
berm rather than in the middle. 


• Pretreatment. The small depression created by an 
infiltration berm can act as a sediment forebay prior 
to stormwater entering a down slope BMP, such as 
a bioretention basin, a subsurface infiltration bed, or 
another such facility. 
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Additional design considerations for  
dry wells
• Dry wells typically consist of 18 to 48 inches of 


clean washed, uniformly graded aggregate with 40 
percent void capacity (AASHTO No. 3, or similar). 
Dry well aggregate is wrapped in a nonwoven 
geotextile, which provides separation between the 
aggregate and the surrounding soil. Typically, dry 
wells will be covered in at least 12 inches of soil 
or six inches of gravel or riverstone. An alternative 
form of dry well is a subsurface, prefabricated 
chamber, a number of which are currently available 
on the market. 


• All dry wells must be able to convey system 
overflows to downstream drainage systems. System 
overflows can be incorporated either as surcharge 
(or overflow) pipes extending from roof leaders or 
via connections from the dry well itself.


• The design depth of a dry well should take into 
account frost depth to prevent frost heave.


• A removable filter with a screened bottom should 
be installed in the roof leader below the surcharge 
pipe in order to screen out leaves and other debris. 


• Inspection and maintenance access to the dry well 
should be provided. Observation wells not only 
provide the necessary access to the dry well, but 
they also provide a conduit through which pumping 
of stored runoff can be accomplished in case of 
slowed infiltration. 


Residential dry well


Source - AP/Stan Kohler


Figure 7.26  
Infiltration basin sketch 


Source: Maryland Stormwater Design Manual
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• The berms surrounding the basin should be 
compacted earth with a slope of not less than 3:1, 
and a top width of at least two feet. 


• The overflow from the infiltration basin must be 
properly designed for anticipated flows. Large 
infiltration basins may require multiple outlet 
control devices to effectively allow for overflow 
water during the larger storms. Emergency overflow 
systems can be constructed to direct large storm 
overflows.


• The sediment pre-treatment structure should be 
designed to provide for access and maintenance.


• In some cases, basins may be constructed where 
impermeable soils on the surface are removed and 
where more permeable underlying soils then are 
used for the basin bottom. Care should be taken 
in the excavation process to make sure that soil 
compaction does not occur.


• The inlets into the basin should have erosion 
protection. 


• Use of a backup underdrain or low-flow orifice 
may be considered in the event that the water in the 
basin does not drain within 72 hours. 


• Though roofs are generally not a significant source 
of runoff pollution, they can still be a source of 
particulates and organic matter, as well as sediment 
and debris during construction. Measures such 
as roof gutter guards, roof leader clean-outs with 
sump, or an intermediate sump box can provide 
pretreatment for dry wells by minimizing the amount 
of sediment and other particulates that enter it.


Additional Design Considerations for 
Infiltration Basins
• Infiltration basins are typically used for drainage 


areas of five to 50 acres with land slopes that are 
less than 20 percent.


• A six-inch layer of sand must be placed on the 
bottom of an infiltration basin (Figure 7.26). This 
sand layer can intercept silt, sediment, and debris 
that could otherwise clog the top layer of the soil 
below the basin.


• An infiltration basin does not normally have a 
structural outlet to discharge runoff from the 
stormwater quality design storm. Instead, outflow 
from an infiltration basin is through the surrounding 
soil. An infiltration basin may also be combined 
with an extended detention basin to provide 
additional runoff storage for both stormwater 
quality and quantity management. A structural 
outlet or emergency spillway is provided for storms 
that exceed the design of the infiltration basin.


Figure 7.27  
Infiltration trench cross section
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Additional design considerations for 
infiltration trenches
• The infiltration trench (Figure 7.27) is typically 


comprised of a section of uniformly graded 
aggregate, such as AASHTO No. 3, which ranges 
one to two inches in gradation. Depending on local 
aggregate availability, both larger and smaller size 
aggregate may be used. The critical requirements 
are that the aggregate be uniformly-graded, clean-
washed, and contain at least 40 percent void space. 
The depth of the trench is a function of stormwater 
storage requirements, frost depth considerations, 
and site grading. 


• Water quality inlets or catch basins with sumps are 
required for all surface inlets to prevent clogging 
of the infiltration trench with sediment and debris. 
Parking lot and street runoff must be treated by 
vegetated filter strips, bioretention, or water quality 
inlets capable of removing oil and grease and similar 
pollutants. Untreated parking lot and road runoff 
should never be directly discharged underground.


• Cleanouts, observation wells, or inlets must be 
installed at both ends of the infiltration trench 
and at appropriate intervals to allow access to the 
perforated pipe.


• When designed as part of a storm sewer system, a 
continuously perforated pipe that extends the length 
of the trench and has a positive flow connection 
may be include to allow high flows to be conveyed 
through the infiltration trench. Depending on size, 
these pipes may provide additional storage volume. 


Figure 7.28  
Schematic of subsurface infiltration bed cross section


• Trees may be planted over the infiltration trench 
provided that adequate soil media is provided above 
the trench (a minimum of three feet).


• While most infiltration trenches areas consist of 
an aggregate storage bed, alternative subsurface 
storage products may also be employed. These 
include a variety of proprietary, interlocking plastic 
units that contain much greater storage capacity 
than aggregate, at an increased cost. 


Additional design considerations for 
subsurface infiltration beds
• The infiltration bed must be wrapped in nonwoven 


geotextile filter fabric to prevent migration of the 
subsoils into the stone voids. (Bottom, top, and 
sides).


• The subsurface infiltration bed (Figure 7.28) is 
typically comprised of a 12 to 36-inch section of 
aggregate, such as AASHTO No.3, which ranges 
from one to two inches in gradation. Depending 
on local aggregate availability, both larger and 
smaller size aggregate has been used. The critical 
requirements are that the aggregate be uniformly-
graded, clean-washed, and contain at least 40 
percent void space. The depth of the bed is a 
function of stormwater storage requirements, frost 
depth considerations, and site grading. Infiltration 
beds are typically sized to mitigate the increased 
runoff volume from a two-year design storm. 


• A water quality inlet or catch basin with sump is 
required for all surface inlets to avoid standing 
water for periods greater than 72 hours.
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Subsurface infiltration bed


Source: Driesenga & Associates, Inc.


• Perforated pipes along the bottom of the bed 
can be used to evenly distribute runoff over the 
entire bed bottom. Continuously perforated pipes 
should connect structures (such as cleanouts and 
inlet boxes). Pipes should lay flat along the bed 
bottom to provide for uniform distribution of 
water. Depending on size, these pipes may provide 
additional storage volume. 


• Cleanouts or inlets should be installed at a few 
locations within the bed at appropriate intervals to 
allow access to the perforated piping network and 
storage media. 


• Grading of adjacent contributing areas should 
be mildly sloped between one percent and three 
percent to facilitate drainage.


• In areas with poorly-draining soils, subsurface 
infiltration areas may be designed to slowly 
discharge to adjacent wetlands or bioretention 
areas. 


• The subsurface bed and overflow may be designed 
and evaluated in the same manner as a detention 
basin to demonstrate the mitigation of peak flow 
rates. In this manner, detention basins may be 
eliminated or significantly reduced in size.


• During construction, the excavated bed may serve 
as a temporary sediment basin or trap, which can 
reduce overall site disturbance. The bed should be 
excavated to at least one foot above the final bed 
bottom elevation for use as a temporary sediment 
trap or basin. Following construction and site 
stabilization, sediment should be removed and final 
grades established.


Incorporating a Safety  
Factor into Infiltration  
BMP Design 
For the purposes of site suitability, areas with tested 
soil infiltration rates as low as 0.1 inches per hour may 
be used for infiltration BMPs. However, in the design 
of these BMPs and the sizing of the BMP, the designer 
should incorporate a safety factor. Safety factors be-
tween 1 (no adjustment) and 10 have been used in the 
design of stormwater infiltration systems, with a factor 
of two being used in most cases. Therefore a measured 
infiltration rate of 0.5 inches per hour should gener-
ally be considered as a rate of 0.25 inches per hour in 
design. See the Soil Infiltration Testing Protocol in Ap-
pendix E for guidance on performing infiltration tests.


Modeling Infiltration  
Systems 
As discussed in Chapter 9 of this manual, infiltration 
systems can be modeled similarly to traditional deten-
tion basins. The marked difference with modeling 
infiltration systems is the inclusion of the infiltration 
rate, which can be considered as another outlet. For 
modeling purposes, it is sometimes useful to develop 
infiltration rates that vary (based on the infiltration 
area provided as the system fills with runoff) for inclu-
sion in the stage-storage-discharge table. 







LID Manual for Michigan – Chapter 7 Page 209


Volume Peak Rate Water Quality


Infiltration 
Berms


Can be used to reduce the volume 
of runoff and provide infiltration in 
accordance with LID stormwater 
goals. The volume reduction potential 
of berms is a function of the storage 
provided (surface and subsurface, if 
applicable) and the infiltration that 
will occur.


Can be used at mitigating peak 
rates for larger storms through two 
mechanisms: providing storage for 
detention (and on-going infiltration) 
behind them and, in some cases, 
elongating the flow path through a 
site, thereby extending the time of 
concentration. 


Can be expected to achieve pollutant 
removals between 30% - 70% and 
in the upper ranges especially for 
smaller storms. 


Infiltration 
Basins


Provides an excellent means of 
capturing and infiltrating runoff. 
Provides runoff volume storage 
during storm events, while the undis-
turbed vegetated surface allows 
infiltration of runoff into the underly-
ing soil mantle. Can be sized to meet 
the entire channel protection volume 
recommended by LID criteria or 
sized smaller and used in conjunc-
tion with other LID practices.


Provides effective management of 
peak rates to meet the LID design 
criteria. The basin acts as a stor-
age reservoir during large storm 
events, even while runoff infiltrates. 
Outlet structures can be designed to 
manage peak rates with the use of 
weir and orifice controls and systems 
can be designed to manage peak 
rates for storms up to and including 
the 100-year storm. 


Effective in reducing total suspended 
solids, nutrients, metals, and oil and 
grease. Both the vegetative surface 
and the underlying soils allow pollut-
ant filtration. When designed to 
capture and infiltrate runoff volumes 
from small storm events, they 
provide very high pollutant reduc-
tions.


Infiltration 
Trenches


Provides an excellent means of 
capturing and infiltrating runoff from 
small storms. The trench provides 
runoff volume storage and infiltra-
tion during small storm events, while 
the perforated pipe allows runoff 
conveyance during large design 
storms or more extreme events. 


Provides limited management of 
peak rates. The trench may provide 
more peak rate benefit for small 
frequent storms, rather than large 
design storms. Because infiltration 
trenches help to provide a decen-
tralized approach to stormwater 
management, they may benefit peak 
rate mitigation by contributing to 
increased stormwater travel time.


Effective in reducing total suspended 
solids, metals, and oil and grease. 
They provide very high pollut-
ant reductions when designed to 
capture the volume from small 
storms because there is little if any 
discharge of runoff carrying the 
highest pollutant loads. Provide 
limited treatment of dissolved pollut-
ants, such as nitrates. 


Dry Wells Dry wells are typically designed to 
capture and infiltrate runoff volumes 
from small storm events from roof 
area.


Provides limited management of 
peak rates. Provides some peak rate 
benefit by reducing direct connec-
tions of impervious area to storm 
sewer collection systems, and by 
contributing to increased stormwater 
travel time.


Effective at capturing and infiltrating 
the water quality volume or “first 
flush”. Provides very high pollutant 
reductions because there is little if 
any discharge of “first flush” runoff 
which carries the highest pollutant 
loads. 


Subsurface 
Infiltration


Provides effective management of 
volume. A well-designed system is 
capable of infiltrating the majority of 
small frequent storms on an annual 
basis.


Can be designed to manage peak 
rates by utilizing the stormwater 
storage bed, including simple rate 
controls such as weirs and orifices 
in the overflow control structure. 
Capable of infiltrating the majority of 
small frequent storms, while manag-
ing peak rates for designs storms up 
to the 100-year frequency storm.


Very effective at reducing total 
suspended solids, phosphorus, 
metals, and oil and grease. Because 
many systems are designed to 
capture and infiltrate small, frequent 
storms, they provide effective water 
quality control by reducing pollutants 
associated with the “first-flush”. 


Table 7.12  
Stormwater Functions by Infiltration BMP Type
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Stormwater Functions and 
Calculations
Infiltration practices can provide excellent benefits for 
managing volume and water quality protection. While 
some BMPs are better than others in managing peak 
rates, all infiltration BMPs provide some peak rate 
benefit by removing direct connections from impervi-
ous surfaces and increasing time of travel. Table 7.12 
provides a summary of the stormwater functions by 
BMP type.


Calculations for Infiltration BMPs
Infiltration area
The minimum infiltration area should be based on the 
following (according to the loading ratio):


 Minimum Surface Infiltration Area = [Contributing 
impervious area] / 5*


 *May be increased depending on soil infiltration 
capacity (e.g., where soils are Type A or rapidly 
draining). For carbonate, geologic areas may be 
decreased to three.


This actual infiltration area (Table 7.13) should be 
greater than the minimum infiltration area.


Protecting Groundwater Quality 
The protection of groundwater quality is of utmost im-
portance in any Michigan watershed. The potential to 
contaminate groundwater by infiltrating stormwater in 
properly designed and constructed BMPs with proper 
pretreatment is low. 


Numerous studies have shown that stormwater infiltra-
tion BMPs have a minor risk of contaminating either 
groundwater or soil. The U.S. Environmental Protec-
tion Agency summarized in “Potential Groundwater 
Contamination from Intentional and Non-intentional 
Stormwater Infiltration” (Pitt et al., 1994) the po-
tential of pollutants to contaminate groundwater as 
either low, low/moderate, moderate, or high. Of the 
25 physical pollutants listed, one has a “high” po-
tential (chloride), and two have “moderate” potential 
(fluoranthene and pyrene) for polluting groundwater 
through the use of shallow infiltration systems with 
some sediment pretreatment. 


While chloride can be found in significant quantities 
due to winter salting, relatively high concentrations 
are generally safe for both humans and aquatic biota). 
Pentachlorophenol, cadmium, zinc, chromium, lead, 
and all the pesticides listed are classified as having a 
“low” contamination potential. Even nitrate which is 
soluble and mobile is only given a “low/moderate” 
potential. 


BMP Infiltration Area Definition


Infiltration Berms Total Infiltration Area (Ponding Area) = Length of Berm x Average Width of ponding behind berm. 


Infiltration Basin The Infiltration Area is the bottom area of the basin. This is the area to be considered when evaluating the 
Loading Ratio to the Infiltration basin.


Infiltration Trench The Infiltration Area* is the bottom area of the trench. This is the area to be considered when evaluating the 
Loading Rate to the Infiltration basin. 


[Length of Trench] x [Width of Trench] = Infiltration Area (Bottom Area)


* Some credit can be taken for the side area that is frequently inundated as appropriate.


Dry Well A dry well may consider both bottom and side (lateral) infiltration according to design. 


Subsurface Infiltration The Infiltration Area is the bottom area of the bed. Some credit can be taken for the side area that is 
frequently inundated as appropriate. 


Table 7.13  
Definition of Infiltration Area for Infiltration BMPs
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Volume reduction 
Infiltration BMPs can be used to reduce the volume of 
runoff and provide infiltration in accordance with LID 
stormwater goals. The volume reduction potential is a 
function of the storage provided (surface and subsur-
face, if applicable) and the infiltration that will occur. 
If a perforated pipe or underdrain is used in the design 
that discharges directly to surface water, the volume of 
water discharged must be subtracted from the volume 
reduction calculation.


 Total Volume Reduced = Surface Storage 
Volume (if applicable) + Subsurface Volume (if 
applicable) + Infiltration Volume 


 Where,


 Surface storage volume (ft3) = Average bed area* 
(ft2) x maximum design water depth (ft)


 Subsurface storage/Infiltration bed volume (ft3) = 
Infiltration area (ft2) x Depth of underdrain material 
(ft) x Void ratio of storage material


 *Depth is the depth of the water stored during a storm event, 
depending on the drainage area, conveyance to the bed, and 
outlet control.


 Estimated Infiltration Volume (CF) = [Bed 
bottom area (SF)] x [Infiltration design rate (in/hr)] 
x [Infiltration period* (hr)] / 12 inches/ft.


 *Infiltration Period is the time during the storm event when bed 
is receiving runoff and capable of infiltration at the design rate 
(typically 6 to 12 hours). See worksheet 5 in chapter 9.


Peak rate mitigation
The amount of peak rate control provided by infiltration 
practices is dependent on the cumulative runoff volume 
removed by all the infiltration practices applied to a 
site.  Where sufficient infiltration is provided to control 
the runoff volume from any size storm, the correspond-
ing peak runoff rate will also be restored and the peak 
runoff rate from larger, less frequent storms will be 
reduced. Where possible, reducing peak rate of runoff 
through volume control is generally more effective than 
fixed rate controls.


Some infiltration BMPs (e.g., infiltration basins) can 
manage peak rates better than others (e.g., infiltration 
berms). However, all infiltration BMPs provide some 
peak rate benefit (e.g., by removing direct connections 
from impervious surfaces and increasing time of travel). 
See Chapter 9 for more information.


Water quality improvement
Infiltration practices are effective in reducing pollutants 
such as total suspended solids, nutrients, metals, oil 
and grease. The vegetative surface and the underlying 
soils allow pollutant filtration and studies have shown 
that pollutants typically are bound to the soils and do 
not migrate deeply below the surface (i.e. greater than 
30-inches). Infiltration practices should be used as part 


of a treatment train when capturing runoff from storm-
water hot spots, such as industrial parking lots, due 
to the increased level of pollutants. Typical ranges of 
pollutant reduction efficiencies for infiltration practices 
are based on available literature data and listed below:


• TSS – 75 to 90 percent


• TP – 60 to 75 percent


• TN – 55 to 70 percent


• NO
3 
– 30 percent


Construction Guidelines
The following guidelines apply for all infiltration BMPs.


• Do not compact soil infiltration beds during 
construction. Prohibit all heavy equipment from 
the infiltration area and absolutely minimize all 
other traffic. Equipment should be limited to 
vehicles that will cause the least compaction, such 
as low ground pressure (maximum four pounds per 
square inch) tracked vehicles. Areas for Infiltration 
areas should be clearly marked before any site work 
begins to avoid soil disturbance and compaction 
during construction. 


Subsurface infiltration at Mid Towne Village at the City of 
Grand Rapids, MI


Source: Driesenga & Associates, Inc.
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• Protect the infiltration area from sediment by 
ensuring erosion and sediment control practices 
are implemented until the surrounding site 
is completely stabilized. Methods to prevent 
sediment from washing into BMPs should be 
clearly shown on plans. Where geo-textile is used 
as a bed bottom liner, this should be extended 
several feet beyond the bed and folded over the 
edge to protect from sediment wash into the bed 
during construction, and then trimmed. 


 Runoff from construction areas should never be 
allowed to drain to infiltration BMPs. This can 
usually be accomplished by diversion berms and 
immediate vegetative stabilization. The infiltration 
area may be used as a temporary sediment trap 
or basin during earlier stages of construction. 
However, if an infiltration area is also to be utilized 
as a temporary sediment basin, excavation should 
be limited to within one foot of the final bottom 
invert of the infiltration BMP to prevent clogging 
and compacting the soil horizon, and final grade 
removed when the contributing site is fully 
stabilized. 


 All infiltration BMPs should be finalized at the end 
of the construction process, when upstream soil 
areas have a dense vegetative cover. In addition, 
do not remove inlet protection or other erosion 
and sediment control measures until site is fully 
stabilized. Any sediment which enters inlets during 
construction is to be removed within 24 hours.


• Provide thorough construction oversight. 
Long-term performance of infiltration BMPs is 
dependent on the care taken during construction. 
Plans and specifications must generally be followed 
precisely. The designer is encouraged to meet with 
the contractor to review the plans and construction 
sequence prior to construction, and to inspect the 
construction at regular intervals and prior to final 
acceptance of the BMP. 


• Provide quality control of materials. As with 
all BMPs, the final product is only as good as the 
materials and workmanship that went into it. The 
designer is encouraged to review and approve 
materials and workmanship, especially as related 
to aggregates, geotextiles, soil and topsoil, and 
vegetative materials.


Additional Construction Guidelines for 
Infiltration Berms
The following is a typical construction sequence for 
an infiltration berm without a subsurface infiltration 
trench, though alterations will be necessary depending 
on design variations.


• Lightly scarify (by hand) the soil in the area of 
the proposed berm before delivering soil to site (if 
required). Heavy equipment should not be used 
within the berm area.


• Bring in fill material to make up the major 
portion of the berm (as necessary) as soon as 
subgrade preparation is complete in order to avoid 
accumulation of debris. Soil should be added in 
eight-inch lifts and compacted after each addition 
according to design specifications. The slope and 
shape of the berm should graded out as soil is 
added. 


• Protect the surface ponding area at the base of the 
berm from compaction. If compaction of this area 
does occur, scarify soil to a depth of at least  
8 inches.


• After allowing for settlement, complete final 
grading within two inches of proposed design 
elevations. Tamp soil down lightly and smooth 
sides of the berm. The crest and base of the berm 
should be level along the contour.


• Seed and plant berm with turf, meadow plants, 
shrubs or trees, as desired. Water vegetation at the 
end of each day for two weeks after planting is 
completed. (Appendix C).


• Mulch planted and disturbed areas with compost to 
prevent erosion while plants become established.


Additional Construction Guidelines for 
Subsurface Infiltration
• Where erosion of subgrade has caused 


accumulation of fine materials and/or surface 
ponding, this material should be removed with light 
equipment and the underlying soils scarified to a 
minimum depth of six inches with a York rake (or 
equivalent) and light tractor. All fine grading should 
be done by hand. All bed bottoms are to be at level 
grade.


• Earthen berms (if used) between infiltration beds 
should be left in place during excavation. 


• Geotextile and bed aggregate should be placed 
immediately after approval of subgrade preparation 
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and installation of structures. Adjacent strips of 
geotextile should overlap a minimum of 18 inches, 
and should also be secured at least four feet outside 
of the bed to prevent any runoff or sediment from 
entering the storage bed. This edge strip should 
remain in place until storage media is placed in the 
bed. 


• Clean-washed, uniformly-graded aggregate should 
be placed in the bed in maximum eight-inch lifts. 
Each layer should be lightly compacted, with 
construction equipment kept off the bed bottom as 
much as possible. 


• Once bed aggregate has been installed, geotextile 
can be folded over the top of the aggregate bed. 
Additional geotextile should be placed as needed to 
provide a minimum overlap of 18 inches between 
adjacent geotextile strips.


• Place approved engineered soil media over 
infiltration bed in maximum six-inch lifts.


• Seed and stabilize topsoil.


Additional Construction Guidelines for 
Infiltration Trenches
• Excavate infiltration trench bottom to a uniform, 


level uncompacted subgrade free from rocks and 
debris. Do NOT compact subgrade.


• Place nonwoven geotextile along bottom and sides 
of trench. Nonwoven geotextile rolls should overlap 
by a minimum of 16 inches within the trench. Fold 
back and secure excess geotextile during stone 
placement.


• Install upstream and downstream control structures, 
cleanouts, observation wells, etc.


• Place uniformly graded, clean-washed aggregate in 
8-inch lifts, lightly compacting between lifts. 


• Install continuously perforated pipe as indicated 
on plans. Backfill with uniformly graded, clean-
washed aggregate in 8-inch lifts, lightly compacting 
between lifts. 


• Fold and secure nonwoven geotextile over 
infiltration trench, with minimum overlap of 
16-inches. 


• If vegetated, place a minimum six-inch lift of 
approved topsoil over infiltration trench, as 
indicated on plans.


• Seed and stabilize topsoil.


Causes of Infiltration BMP Failure
With respect to stormwater infiltration BMPs, the 
result of “failure” is a reduction in the volume of 
runoff anticipated or the discharge of stormwater with 
excessive levels of some pollutants. Where the system 
includes built structures, such as porous pavements, 
failure may include loss of structural integrity for the 
wearing surface, whereas the infiltration function may 
continue uncompromised. For infiltration systems with 
vegetated surfaces, such as play fields or rain gardens, 
failure may include the inability to support surface 
vegetation, caused by too much or too little water. 


The primary causes of reduced performance are:


 • Poor construction techniques, especially soil com-
paction/smearing, which results in significantly 
reduced infiltration rates.


 • A lack of site soil stabilization prior to the BMP 
receiving runoff, which greatly increases the po-
tential for sediment clogging from contiguous land 
surfaces.


 • Inadequate pretreatment, especially of sediment-
laden runoff, which can cause a gradual reduction of 
infiltration rates.


 • Lack of proper maintenance (erosion repair, re-
vegetation, removal of detritus, catch basin cleaning, 
vacuuming of pervious pavement, etc.), which can 
reduce the longevity of infiltration BMPs.


 • Inadequate design.


 • Inappropriate use of geotextile.


Infiltration systems should always be designed such 
that failure of the infiltration component does not com-
pletely eliminate the peak rate attenuation capability 
of the BMP. Because infiltration BMPs are designed 
to infiltrate small, frequent storms, the loss or reduc-
tion of this capability may not significantly impact the 
storage and peak rate mitigation of the BMP during 
extreme events.
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Additional Construction Guidelines for 
Infiltration Basins
• If necessary, excavate infiltration basin bottom to 


provide a level and uncompacted subgrade free 
from rocks and debris. Never compact subgrade.


• Install outlet control structures.


• Seed and stabilize topsoil (Planting with native 
species is preferred).


Additional Construction Guidelines for 
Dry Wells
• Excavate dry well bottom to a uniform, level 


uncompacted subgrade, free from rocks and debris. 
Do NOT compact subgrade. To the greatest extent 
possible, excavation should be performed with the 
lightest practical equipment. Excavation equipment 
should be placed outside the limits of the dry well.


• Completely wrap dry well with nonwoven 
geotextile. If sediment and/or debris have 
accumulated in dry well bottom, remove prior 
to geotextile placement. Geotextile rolls should 
overlap by a minimum of 18-24 inches within the 
trench. Fold back and secure excess geotextile 
during stone placement.


• Install continuously perforated pipe, observation 
wells, and all other dry well structures. Connect 
roof leaders to structures as indicated on plans. 


• Place uniformly graded, clean-washed aggregate in 
6-inch lifts, between lifts. 


• Fold and secure nonwoven geotextile over trench, 
with minimum overlap of 12-inches. 


• Place 12-inch lift of approved topsoil over trench, 
as indicated on plans.


• Seed and stabilize topsoil.


• Connect surcharge pipe to roof leader and position 
over splashboard.


Maintenance


There are a few general maintenance practices that 
should be followed for all infiltration BMPs. These 
include:


• All catch basins and inlets should be inspected and 
cleaned at least twice per year.


• The overlying vegetation of subsurface infiltration 
features should be maintained in good condition, 
and any bare spots revegetated as soon as possible. 


• Vehicular access on subsurface infiltration areas 
should be prohibited (unless designed to allow 
vehicles), and care should be taken to avoid 
excessive compaction by mowers. 


Additional Maintenance Information for 
Infiltration Berms
Infiltration berms have low to moderate maintenance 
requirements, depending on the design. Unless other-
wise noted, the following maintenance actions are 
recommended on an as-needed basis. 


Infiltration berms
• Regularly inspect to ensure they are infiltrating; 


monitor drawdown time after major storm events 
(total drawdown of the system should not exceed 
72 hours; surface drawdown should not exceed  
48 hours).


• Inspect any structural components, such as inlet 
structures to ensure proper functionality


• If planted in turf grass, maintain by mowing 
(maintain two to four-inch height); other vegetation 
will require less maintenance; trees and shrubs may 
require annual mulching, while meadow planting 
requires annual mowing and clippings removal


• Avoid running heavy equipment over the infiltration 
area at the base of the berms; the crest of the berm 
may be used as access for heavy equipment when 
necessary to limit disturbance.


• Do not apply pesticides or fertilizers in and around 
infiltration structures


• Routinely remove accumulated trash and debris


• Remove invasive plants as needed


• Inspect for signs of flow channelization and/or 
erosion; restore level spreading immediately after 
deficiencies are observed (monthly)


Diversion berms
• Regularly inspect for erosion or other failures 


(monthly)


• Regularly inspect structural components to ensure 
functionality


• Maintain turf grass and other vegetation by mowing 
and re-mulching


• Do not apply pesticides or fertilizers where 
stormwater will be conveyed


• Remove invasive plants as needed


• Routinely remove accumulated trash and debris
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Additional Maintenance Information for 
Infiltration Basins
• Inspect the basin after major storm events and 


make sure that runoff drains down within 72 
hours. Mosquito’s should not be a problem if the 
water drains in 72 hours. Mosquitoes require a 
considerably long breeding period with relatively 
static water levels. 


• Inspect for accumulation of sediment, damage to 
outlet control structures, erosion control measures, 
signs of water contamination/spills, and slope 
stability in the berms.


• Mow only as appropriate for vegetative cover 
species.


• Remove accumulated sediment from the sediment 
pretreatment device/forebay as needed. Inspect 
pretreatment forebay at least one time per year. 


• If Infiltration basin bottom becomes clogged, scrape 
bottom and remove sediment and restore original 
cross section. Properly dispose of sediment.


Additional Maintenance Information for 
Dry Wells
• Inspect dry wells at least four times a year, as well 


as after every storm exceeding one inch.


• Remove sediment, debris/trash, and any other 
waste material from the dry well and dispose of at 
a suitable disposal/recycling site and in compliance 
with local, state, and federal waste regulations.


• Evaluate the drain-down time of the dry well 
to ensure the maximum time of 72 hours is not 
being exceeded. If drain down time exceeds the 
maximum, drain the dry well via pumping and 
clean out perforated piping, if included. If slow 
drainage persists, the system may need replacing. 


• Regularly clean out gutters and ensure proper 
connections to facilitate the effectiveness of the dry 
well.


• Replace filter screen that intercepts roof runoff as 
necessary.


• If an intermediate sump box exists, clean it out at 
least once per year.


Winter Considerations
Most infiltration practices are typically located below 
the frost line and continue to function effectively 
throughout the winter. It is imperative to prevent salt, 
sand, cinder, and any other deicers from clogging the 
surface area of infiltration practices by avoiding piling 
snow in these areas. Sand and cinder deicers could clog 
infiltration devices and soluble deicers such as salt can 
damage the health of vegetation. 


Cost
The construction cost of many infiltration BMPs can 
vary greatly depending on the configuration, location, 
site conditions, etc. Following is a summary of both 
construction and maintenance costs. This information 
should be strictly as guidance. More detailed cost infor-
mation should be discerned for the specific site before 
assessing the applicability of the BMP.


Construction Costs Maintenance 
Costs


Dry well* $4-9/ft3
5-10% of  
capital costs


Infiltration basin
Varies depending on 
excavation, plantings, 
and pipe configuration.


Disposal costs


Infiltration 
trench**


$20-30/ ft3
5-10% of  
capital costs


Subsurface  
infiltration bed


$13/ ft3


*2003 dollars.
**City of Portland. 2006 dollars.
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ITEM YES NO N/A NOTES


Was the Soil Infiltration Testing Protocol followed?*     


 Appropriate areas of the site evaluated?     


 Infiltration rates measured?     


Was the Infiltration BMP followed?     


 Two-foot separation from bedrock/SHWT?     


 Soil permeability acceptable?     


 Natural, uncompacted soils?     


 Excavation in berm areas minimized?     


 Loading ratio considered?     


 Drawdown time less than 72 hours?     


 Erosion and Sedimentation control?     


 Feasible construction process and sequence?     


Entering flow velocities non-erosive?     


Berm height 6 to 24 inches?     


Berm designed for stability (temporary and permanent)?     


 Acceptable berm side slopes?     


 Are berm materials resistant to erosion?     


 Located level, along contour?     


Acceptable soil for plants specified?     


Appropriate plants selected?     


Maintenance accounted for and plan provided?     


Designer/Reviewer Checklist for Infiltration Berms


* In general, the protocol should be followed as much as possible (although there is more flexibility for berms than 
for other BMPs such as pervious pavement and subsurface infiltration that rely almost entirely on infiltration).
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ITEM YES NO N/A NOTES


Was the Soil Infiltration Testing Protocol followed?     


 Appropriate areas of the site evaluated?     


 Infiltration rates measured?     


Was the Infiltration BMP followed?     


 
Two-foot separation between the bed bottom and bedrock/
SHWT?


    


 Soil permeability acceptable?     


 If not, appropriate underdrain provided?     


 Adequate separations from wells, structures, etc.?     


 Natural, uncompacted soils?     


 Level infiltration area (e.g., trench bottom, bed bottom)?     


 Excavation in infiltration area minimized?     


 Hotspots/pretreatment considered?     


 Loading ratio below 5:1?     


 Storage depth limited to two feet?     


 Drawdown time less than 72 hours?     


 Positive overflow from system?     


 Erosion and sedimentation control?     


 Feasible construction process and sequence?     


 Geotextile specified?     


Pretreatment provided?     


Clean, washed, open-graded aggregate specified?     


Stable inflows provided (infiltration basin)?


Appropriate perforated pipe, if applicable?     


Appropriate plants selected, if applicable?


Observation well/clean out provided, if applicable?


Maintenance accounted for and plan provided?     


Designer/Reviewer Checklist for Infiltration Trenches, Infiltration 
Basins, Dry Wells, and Subsurface Infiltration Beds
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Variations
 • Porous asphalt


 • Pervious concrete


 • Permeable paver blocks


 • Reinforced turf/gravel


Key Design 
Features


 • Follow soil infiltration testing 
protocol (Appendix E) and 
infiltration BMP guidelines


 • Do not infiltrate on compacted 
soil


 • Level storage bed bottoms


 • Provide positive stormwater 
overflow from bed


 • Surface permeability >20”/hr


Site Factors
 • Water table/Bedrock 


separation: two-foot min*.


 • Feasibility on steeper slopes: 
Low 


 • Potential hot spots: Not 
without design of pretreatment 
system


Benefits
 • Volume control and 


groundwater  recharge, 
moderate peak rate control


 • Dual use for pavement 
structure and stormwater 
management


Limitations
 • Pervious pavement not suitable 


for all uses


 • High maintenance needs


Applications Stormwater Quantity Functions


Residential Yes** Volume High


Commercial Yes Groundwater 
Recharge High


Ultra Urban Yes Peak Rate Med/High


Industrial Yes** Stormwater Quality Functions


Retrofit Yes** TSS High***


Highway/Road Limited TP Med/High


Recreational Yes
TN Medium


Temperature High


Additional Considerations


Cost Medium


Maintenance High


Winter Performance Medium


BMP Fact Sheet
Pervious Pavement  
with Infiltration
Pervious pavement is an infiltration technique that combines stormwater 
infiltration, storage, and structural pavement consisting of a permeable 
surface underlain by a storage reservoir. Pervious pavement is well suited 
for parking lots, walking paths, sidewalks, playgrounds, plazas, tennis 
courts, and other similar uses.


* Four feet recommended, if possible


**Applicable with special design considerations.


***Pretreatment for TSS is recommended.


Pervious pavement with infiltration schematic
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Case Study Site Considerations


Project Type Pervious pavement


Soil Conditions Heavy clay soils


Estimated Total 
Project Cost $240,000 per lot


Maintenance 
Responsibility Grand Valley State University


Project Contact Bob Brown, brownbo@gvsu.edu 616-331-3582,  
Kerri Miller, P.E., kamiller@ftch.com 616-464-3933


Case Study: Grand Valley State University 
Porous Pavement Parking Lots
A crucial project for Grand Valley State University (GVSU) to prevent the 
accelerated degradation of steep ravines, which had historically been used 
as a receptacle for untreated stormwater, was to construct two 180-car park-
ing lots using porous asphalt pavement for student parking on the Allendale 
Campus. The site consists of heavy clay soils and, instead of using limited 
space for a detention basin, porous pavement was chosen to make the best 
use of available space. It is also one of the first best management practices 
adopted for campus use to move the university towards its goal of sustain-
able site design. 


GVSU’s clay soils don’t allow for much infiltration so the goal of the porous 
pavement was primarily filtration and storage in the stone bed. Underdrains 
exist in the beds for just over half of one lot which outlet into a swale that 
has been planted with grasses. All other underdrains outlet directly to a 
storm sewer. 


Project Highlights


The porous pavement has per-
formed well, and there are no 
maintenance issues to date.


Since the project was completed 
in 2004, GVSU faculty has used 
the porous asphalt lots as an 
educational tool to demonstrate 
sustainable stormwater manage-
ment concepts with students.


The pavement section consisted 
of 12 inches of MDOT 6A course 
aggregate over a nonwoven 
geotextile fabric, a four-inch 
underdrain, and three inches of 
porous asphalt. 


Grand Valley State University Parking Lot 


Source: Fishbeck, Thompson, Carr & Huber, Inc.


Water on Porous Asphalt 


Source: Fishbeck, Thompson, Carr & Huber, Inc.



mailto:brownbo@gvsu.edu

mailto:kamiller@ftch.com
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Description and Function
A pervious pavement system consists of a porous 
surface course underlain by a storage reservoir placed 
on uncompacted subgrade to facilitate stormwater infil-
tration (Figure 7.32). The storage reservoir may consist 
of a stone bed of uniformly graded, clean, and washed 
course aggregate with a void space of approximately 
40 percent or other pre-manufactured structural storage 
units (see Infiltration BMP for detailed information on 
the use of structural storage units). The pervious pave-
ment may consist of porous asphalt, pervious concrete, 
permeable paver blocks, or reinforced turf/gravel.


Stormwater drains through the surface course where it 
is temporarily held in the voids of the stone bed, and 
then slowly infiltrates into the underlying, uncompacted 
soil mantle (in some extreme cases, minimal compac-
tion of the soil may be required). The stone bed can 
be designed with an overflow control structure so that 
during large storm events peak rates are controlled. At 
no time does the water level rise to the pavement level.


A layer of nonwoven geotextile filter fabric separates 
the aggregate from the underlying soil, preventing the 
migration of fines into the bed. The bed bottoms should 
be level and uncompacted to allow for even and distrib-
uted stormwater infiltration.


If new fill is required, it should consist of additional 
stone and not compacted soil. It is recommended that 
a fail safe be built into the system in the event that 
the pervious surface is adversely affected and suffers 
reduced performance. Many designs incorporate a river-
stone/rock edge treatment (Figure 7.33) or inlets which 
are directly tied to the bed so that the stormwater system 
will continue to function despite the performance of the 
pervious pavement surface.


Pervious pavement is well suited for parking lots, 
walking paths, sidewalks, playgrounds, plazas, tennis 
courts, and other similar uses. Pervious pavement can 
be used in driveways if the homeowner is aware of the 
stormwater functions of the pavement. Pervious pave-
ment roadways have seen wider application in Europe 
and Japan than in the U.S., although at least one U.S. 
system has been constructed successfully. (In Japan 
and the U.S., applying an open-graded asphalt pave-
ment of one inch or less on roadways has been used to 
provide lateral surface drainage and prevent hydroplan-
ing, but these are applied over impervious pavement on 
compacted subgrade. This application is not considered 
a stormwater BMP.)


Properly installed and maintained pervious pavement 
has a significant life span. For example, existing systems 
that are more than 20 years old continue to function 
successfully. Because water drains through the surface 
course and into the subsurface bed, freeze-thaw cycles 
do not tend to adversely affect pervious pavement.


Pervious pavement is most susceptible to failure diffi-
culties during construction and, therefore, it is important 
that construction be undertaken in such a way as to 
prevent:


• Compacted underlying soil (except in certain 
limited conditions),


• Contaminated stone subbase with sediment and 
fines,


• Tracking of sediment or any temporary storage of 
soil on the pavement surface, and


• Drainage of sediment-laden waters onto pervious 
surface or into constructed bed.


Figure 7.32  
Example cross-section of porous asphalt system


Figure 7.33  
Riverstone edge serves as a backup inlet into 
the infiltration bed under the porous asphalt
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Staging, construction practices, and erosion and sedi-
ment control must all be considered when using pervious 
pavements.


When properly designed, pervious pavement systems 
provide effective management of stormwater volume 
and peak rates. The storage reservoir below the pave-
ment surface can be sized to manage both direct runoff 
and runoff generated by adjacent areas, such as roof-
tops. Because the stone bed provides storage, outlet 
structures can be designed to manage peak rates with the 
use of weir and orifice controls. A well-designed system 
can infiltrate the majority of frequent small storms on 
an annual basis while providing peak rate control for 
storms up to and including the 100-year frequency 
storm event.


Studies have shown that pervious systems have been 
very effective in reducing contaminants such as total 
suspended solids, metals, and oil and grease. Because 
pervious pavement systems often have zero net 
discharge of stormwater for small frequent storms, 
they provide effective water quality control. The pervi-
ous surface and underlying soils below the storage bed 
allow filtration of most pollutants. 


However, care must be taken to prevent infiltration in 
areas where toxic/contaminated materials are present in 
the underlying soils or within the stormwater itself (see 
Infiltration Systems Guidelines for more information). 
When designed, constructed, and maintained according 
to the following guidelines, pervious pavement with 
underlying infiltration systems can dramatically reduce 
both the rate and volume of runoff, recharge the ground-
water, and improve water quality.


In northern climates, pervious pavements have less 
of a tendency to form black ice and often require less 
plowing. Sand and other abrasives should never be used 
on pervious pavements, although salt may be used on 
pervious asphalt as long as it does not contain signifi-
cant non-soluble particles. Commercial deicers may be 
used on pervious concrete. Pervious pavement surfaces 
often provide better traction for walking paths in rain or 
snow conditions. 


Variations 
Porous asphalt
Early work on porous asphalt pavement was conducted 
in the early 1970s by the Franklin Institute in Phila-
delphia. It consists of standard bituminous asphalt in 
which the fines have been screened and reduced, allow-
ing water to pass through small voids.  Pervious asphalt 
is typically placed directly on the stone subbase in a 
single 3½ to four-inch lift that is lightly rolled to a 
finished thickness of 2½ to three inches (Figures 7.34 
and 7.35).


Because porous asphalt is standard asphalt with reduced 
fines, it is similar in appearance to standard asphalt. 
Newer open-graded mixes for highway application give 
improved performance through the use of additives and 
higher-grade binders. Porous asphalt is suitable for use 
in any climate where standard asphalt is appropriate.


Figure 7.34  
Porous asphalt being placed at the University of 
Michigan in Ann Arbor


Figure 7.35  
Porous asphalt on open-graded stone subbase
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Pervious concrete
Pervious Portland Cement Concrete, or pervious 
concrete, was developed by the Florida Concrete Asso-
ciation. Like pervious asphalt, pervious concrete is 
produced by substantially reducing the number of fines 
in the mix in order to establish voids for drainage. In 
northern and mid-Atlantic climates such as Michigan, 
pervious concrete should always be underlain by a stone 
subbase designed for stormwater management and 
should never be placed directly onto a soil subbase.


While porous asphalt is very similar in appearance 
to standard asphalt, pervious concrete has a coarser 
appearance than conventional concrete. A clean, swept 
finish cannot be achieved. Care must be taken during 
placement to avoid working the surface and creating 
an impervious layer. Placement should be done by a 
contractor experienced with pervious concrete. Appro-
priately installed pervious concrete has proven to be 
an effective stormwater management BMP. Additional 
information pertaining to pervious concrete, including 
specifications, is available from the Michigan Concrete 
Association (www.miconcrete.org/). 


Permeable paver blocks
Permeable paver blocks consist of interlocking units 
(often concrete) that provide some portion of surface 
area that may be filled with a pervious material such 
as gravel. These units are often very attractive and are 
especially well suited to plazas, patios, parking areas, 
and low-speed streets. As new products are always 
being developed, the designer is encouraged to evalu-
ate the benefits of various products with respect to the 
specific application.


Colored pervious concrete


Pervious and impervious concrete 


Source: Michigan Department of Environmental Quality


Permeable paver lot at Grand Rapids Environmental 
Services Building


Permeable paver blocks at Fairlane Green shopping center, 
Allen Park, MI



http://www.miconcrete.org/
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Reinforced turf/gravel
Reinforced turf consists of interlocking structural units 
that contain voids or areas for turf grass growth or 
gravel and suitable for traffic loads and parking. Rein-
forced turf units may consist of concrete or plastic and 
are underlain by a stone and/or sand drainage system 
for stormwater management.


Reinforced turf/gravel applications are excellent for 
fire access lanes, overflow parking (Figure 7.36), and 
occasional-use parking (such as at religious and athletic 
facilities). Reinforced turf is also an excellent applica-
tion to reduce the required standard pavement width of 
paths and driveways that must occasionally provide for 
emergency vehicle access.


Figure 7.36  
Reinforced turf used as overflow parking


Applications
Pervious pavements have been widely applied in retrofit 
situations when existing standard pavements are being 
replaced. Care must be taken when using pervious 
pavements in industrial and commercial applications 
where pavement areas are used for material storage or 
the potential for surface clogging is high due to pave-
ment use (see Infiltration BMP).


Parking areas


Highly permeable paver 


Source: Permapave


Walkways
Pervious pavement, both asphalt and concrete, has been 
used in walkways and sidewalks. These installations 
typically consist of a shallow (eight-inch minimum) 
aggregate trench that is angled to follow the surface slope 
of the path. In the case of relatively mild surface slopes, 
the aggregate infiltration trench may be “terraced” into 
level reaches in order to maximize the infiltration capac-
ity, at the expense of additional aggregate.


Porous asphalt lot with slow discharge to vegetated swale at 
Ford Motor Co., Dearborn, MI 


Porous asphalt pathway at Grey Towers National Historic 
Site, Milford, PA


Other
There are other proprietary products  similar to pervi-
ous asphalt and concrete, but they use clear binders so 
that the beauty of the natural stone is visible. Material 
strength varies, so some of these products are not suit-
able for vehicular traffic Typical applications include 
tree pits, walkways, plazas, and playgrounds. There are 
also pervious pavements made using recycled tires.
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Playgrounds/basketball/tennis


Porous asphalt street in Portland, OR


Permeable paver street in Dowagiac, MI 


Source: Pokagon Band of Potawatomi Indians


Streets and alleys


Rooftop/impervious area connections
Pervious pavement systems are often used to provide 
total site stormwater management where rooftops and 
other impervious surfaces are tied into the infiltration 
bed below the pavement surface. This can be an effec-
tive means to manage stormwater for a development site, 
while reducing land disturbance for stormwater BMPs.


If pervious pavement systems receive runoff from adja-
cent areas, proper sediment pretreatment for that runoff 
must be considered to prevent clogging of the storage 
bed. Typical pretreatment can be achieved by the use of 
properly maintained cleanouts, inlet sediment traps, and 
water quality inserts or filter devices. 


It is recommended that direct surface sheet flow convey-
ance of large impervious areas to the pervious pavement 
surface be avoided. High sheet flow loading to pervious 
pavement surfaces can lead to premature clogging of 
the pavement surface. To avoid this, it is recommended 
that adjacent impervious areas be drained and conveyed 
to the infiltration bed via inlets and trench drains with 
proper sediment pretreatment.


Design Considerations 
While evaluating the following design considerations, 
there are also several additional resources to consider 
when implementing pervious pavement. These include 
the Site Design Process for LID (Chapter 5), Soil 
Infiltration Testing Protocol (Appendix E), the Recom-
mendations for Materials are specific to porous asphalt 
and porous concrete (Appendix D), and additional steps 
set forth in the introduction to this chapter. 


Siting 
1. The overall site should be evaluated for potential 


pervious pavement/infiltration areas early in the 
design process because effective pervious pavement 
design requires consideration of grading.


2.  A four foot clearance above the seasonally high 
water table and bedrock is recommended.  A two 
foot clearance can be used but may reduce the 
performance of the infiltration BMP used.


3. Orientation of the parking bays along the existing 
contours will significantly reduce the need for cut 
and fill.
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4. Pervious pavement and infiltration beds should 
not be placed on areas of recent fill or compacted 
fill. If fill is unavoidable, permeable stone subbase 
material should be used wherever possible (and 
applicable infiltration rates should be used in the 
design). Areas of historical fill (>5 years) may also 
be considered for pervious pavement.


5. In those areas where the threat of spills and 
groundwater contamination is likely, pretreatment 
systems, such as filters and wetlands, may be 
required before any infiltration occurs. In hot spot 
areas, such as truck stops and fueling stations, 
the appropriateness of pervious pavement must 
be carefully considered. A stone infiltration bed 
located beneath standard pavement, preceded by 
spill control and water quality treatment, may be 
more appropriate. 


6. The use of pervious pavement must be carefully 
considered in areas where the pavement may be 
seal coated or paved over due to lack of awareness, 
such as individual home driveways. In those 
situations, a system that is not easily altered by 
the property owner may be more appropriate. 
An example would include an infiltration system 
constructed under a conventional driveway. 
Educational signage at pervious pavement 
installations can encourage proper maintenance and 
is recommended (Figure 7.34).  


7. In areas with poorly draining soils, infiltration 
beds below pervious pavement may be designed 
to slowly discharge to adjacent swales, wetlands, 
or bioretention areas. Only in extreme cases 
(e.g., industrial sites with contaminated soils) 
will the aggregate bed need to be lined to prevent 
infiltration.


Design
1. Bed bottoms must be level (0 percent slope) or 


nearly level. Sloping bed bottoms will lead to areas 
of ponding and reduced stormwater distribution 
within the bed. However, beds may be placed on a 
slope by benching or terracing parking bays (Figure 
7.37). Orienting parking bays along existing 
contours will reduce site disturbance and cut/fill 
requirements.


2. All systems should be designed with an overflow 
system. Water within the subsurface stone bed 
should typically never rise to the level of the 


pavement surface. Inlet boxes can be used for 
cost-effective overflow structures. All beds should 
empty within 72 hours, preferably within 48 hours.


3. While infiltration beds are typically sized to handle 
the increased volume from a two-year design storm, 
they must also be able to convey and mitigate the 
peak of the less-frequent, more-intense storms, 
such as the 100-year storm. Control in the beds is 
usually provided in the form of an outlet control 
structure. A modified inlet box with an internal 
weir and low-flow orifice is a common type of 
control structure (Figure 7.38). The specific design 
of these structures may vary, depending on factors 
such as rate and storage requirements, but it always 
must include positive overflow from the system to 
prevent surface ponding.


4. A weir plate or weir within an inlet or overflow 
control structure may be used to maximize the 
water level in the stone bed while providing 
sufficient cover for overflow pipes (Figure 7.38).


5. The subsurface bed and overflow may be designed 
and evaluated in the same manner as a detention 
basin to demonstrate the mitigation of peak flow 
rates. In this manner, the need for a detention basin 
may be eliminated or significantly reduced in size.


6. Pervious pavement installations should have a 
backup method for water to enter the stone storage 
bed in the event that the pavement fails or is 
altered. In uncurbed lots, this backup drainage may 
consist of an unpaved one-to-two foot wide stone 
edge drain connected directly to the bed (Figure 
7.33). In curbed lots, inlets with sediment traps may 
be used at low spots. Backup drainage elements 
will ensure the functionality of the infiltration 
system if the pervious pavement is compromised.


7. Perforated pipes along the bottom of the bed may 
be used to evenly distribute runoff over the entire 
bed bottom (especially if runoff from adjacent 
areas is being brought into the bed). Continuously 
perforated pipes should connect structures (such 
as cleanouts and inlet boxes). Pipes may lay flat 
along the bed bottom and connect to the overflow 
structure (Figure 7.38). Depending on size, these 
pipes may provide additional storage volume.
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8. Perforated pipes can also be used as underdrains 
where necessary. Underdrains can ultimately 
discharge to daylight or to another stormwater 
system. They should be accessible for inspection 
and maintenance via cleanouts, overflow devices 
(Figure 7.38), or other structures.


9. Sediment transport to pervious systems should 
be minimized as much as possible to reduce 
maintenance requirements and extend the life 
of these systems. If roof leaders and area inlets 
convey water from adjacent areas to the bed, 
then native vegetation, water quality inserts, and/
or sumped inlets should be used to prevent the 
conveyance of sediment and debris into the bed. 
Areas of impervious pavement draining directly 
onto pervious pavements should also be minimized 
as they can lead to clogging near the impervious-
pervious boundary.


10. Infiltration areas should be located within the 
immediate project area in order to control runoff at 
its source. Expected use and traffic demands should 
also be considered in pervious pavement placement. 
An impervious water stop should be placed along 
infiltration bed edges where pervious pavement 
meets standard impervious pavements. 


Figure 7.37  
Slope stepping with berms


Source: Andropogon


11. The underlying infiltration bed is typically eight to 
36 inches deep and comprised of clean, uniformly 
graded aggregate with approximately 40 percent 
void space. Local aggregate availability typically 
dictates the size of the aggregate used. The critical 
requirements are that the aggregate be uniformly 
graded, clean washed, and contain a significant void 
content. See the Specifications section for commonly 
used aggregates. The depth of the bed is a function 
of stormwater storage requirements, frost depth 
considerations, site grading, and structural needs.


Figure 7.38  
Example detail of an overflow device from a pervious asphalt system
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12. Proper pervious pavement applications are resistant 
to freeze-thaw problems because of their permeable 
and open-graded components (the pavement surface 
should not be saturated and the base has a high void 
content which allows for expansion). In somewhat 
frost susceptible soils, it may be necessary to 
increase the minimum bed depth to 14-22 inches 
(depending on loading and specific soil conditions). 
In extremely susceptible soils, the bed and/or 
improved soils can be placed down to the full frost 
depth (Smith, 2006).


13. While most pervious pavement installations 
are underlain by an aggregate bed, alternative 
subsurface storage products may also be used. 
These include a variety of proprietary plastic units 
that contain much greater storage capacity than 
aggregate, at an increased cost.


Stormwater Functions  
and Calculations
Infiltration area
The infiltration area is defined as the plan area of the 
storage reservoir under the pervious pavement. The 
minimum infiltration area should be based on the 
following equation:


Minimum infiltration area = Contributing impervious 
area (including pervious pavement) / 5*


*May be increased depending on soil infiltration capac-
ity (where soils are Type A or rapidly draining).


Volume reduction
Pervious pavements with infiltration provide an excel-
lent means of capturing and infiltrating runoff. The 
storage bed below the pavement provides runoff 
volume storage during storm events, while the undis-
turbed subgrade allows infiltration of runoff into the 
underlying soil mantle. The total volume reduction can 
be estimated by summing the storage and infiltration 
volumes described below.


Storage volume = Depth* (FT) x Area (SF) x Void 
space (i.e., 0.40 for aggregate)


*Depth is the depth of the water stored during a storm 
event, depending on the drainage area, conveyance to 
the bed, and outlet control.


Infiltration volume = Bed bottom area (SF) x Infiltration 
design rate (in/hr) x Infiltration period* (hr) x (1/12)


*Infiltration period is the time when bed is receiving 
runoff and capable of infiltrating at the design rate. Not 
to exceed 72 hours.


Peak rate mitigation
Properly designed pervious pavement systems provide 
effective management of peak rates. The infiltration 
bed below the pavement acts as a storage reservoir 
during large storm events, even while runoff exfiltrates 
through the soil mantle through the process of infiltra-
tion. Outlet structures can be designed to manage peak 
rates with the use of weir and orifice controls and care-
fully designed systems may be able to manage peak 
rates for storms up to and including the 100-year storm. 
For additional information relating to peak rate model-
ing and routing, refer to Chapter 9, LID Stormwater 
Calculations and Methodology.


Water quality improvement
Pervious pavement systems are effective in reducing 
pollutants such as total suspended solids, metals, and 
oil and grease. Both the pervious pavement surface and 
the underlying soils below the infiltration bed allow 
pollutant filtration. 


When pervious pavement systems are designed to 
capture and infiltrate runoff volumes from small storm 
events, they provide very high pollutant reductions 
because there is little if any discharge of runoff carrying 
the highest pollutant loads. Pervious pavement systems 
require pretreatment of TSS when adjacent areas drain 
to them, resulting in a high reduction of TSS and other 
particulates. However, pervious pavement systems will 
provide limited treatment of dissolved pollutants, such 
as nitrates. Typical ranges of pollutant reduction effi-
ciencies for pervious pavements are listed as follows:


• TSS* – 65-100%


• TP – 30-90%


• NO
3 
– 30% 


*Pretreatment for TSS is recommended if adjacent areas 
drain to pervious pavement


Construction Guidelines
1. Follow the Recommendations for Materials that are 


specific to porous asphalt and porous concrete in 
Appendix D. 


2. Due to the nature of construction sites, pervious 
pavement and other infiltration measures should 
be installed toward the end of the construction 
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period, if possible. Infiltration beds under pervious 
pavement may be used as temporary sediment 
basins or traps provided that they are not excavated 
to within 12 inches of the designated bed bottom 
elevation. Once the site is stabilized and sediment 
storage is no longer required, the bed is excavated 
to its final grade and the pervious pavement system 
is installed.


3. The existing subgrade under the bed areas 
should not be compacted or subject to 
excessive construction equipment traffic prior 
to geotextile and stone bed placement. (Minor 
areas of unavoidable compaction can be partially 
remediated by scarifying the soil; see below.)


 Where erosion of subgrade has caused 
accumulation of fine materials and/or surface 
ponding, this material should be removed with light 
equipment and the underlying soils scarified to a 
minimum depth of six inches with a York rake (or 
equivalent) and light tractor. All fine grading should 
be done by hand. All bed bottoms are level grade. 


4. Earthen berms (if used) between infiltration 
beds (Figure 7.39) may be left in place during 
excavation. These berms do not require compaction 
if proven stable during construction.


5. Geotextile and bed aggregate should be placed 
immediately after approval of subgrade preparation. 
Geotextile is to be placed in accordance with 
manufacturer’s standards and recommendations. 


 Adjacent strips of geotextile should overlap a 
minimum of 18 inches. It should also be secured at 
least four feet outside of bed in order to prevent any 
runoff or sediment from entering the storage bed. 
This edge strip should remain in place until all bare 
soils contiguous to beds are stabilized and vegetated. 
As the site is fully stabilized, excess geotextile along 
bed edges can be cut back to bed edge.


6. Clean (washed) uniformly graded aggregate 
(Figure 7.40) is placed in the bed in eight-inch 
lifts. Each layer should be lightly compacted, with 
construction equipment kept off the bed bottom.  
Once bed aggregate is installed to the desired grade, 
approximately one inch of choker base course 
crushed aggregate should be installed uniformly 
over the surface in order to provide an even surface 
for paving (if required).


Figure 7.39  
Earthen berms separating terraced 
infiltration beds


7. Cement mix time: Mixtures should be produced in 
central mixers or in truck mixers. When concrete 
is delivered in agitating or non-agitating units, the 
concrete should be mixed in the central mixer for 
a minimum of 1.5 minutes or until a homogenous 
mix is achieved. Concrete mixed in truck mixers 
should be mixed at the speed designated as mixing 
speed by the manufacturer for 75-100 revolutions.


8. The Portland Cement aggregate mixture may be 
transported or mixed onsite and should be used 
within one hour of the introduction of mix water, 
unless otherwise approved by an engineer. This 
time can be increased to 90 minutes when using the 
specified hydration stabilizer. Each truck should 
not haul more than two loads before being cycled 
to another type concrete. Prior to placing concrete, 
the subbase should be moistened and in a wet 
condition. Failure to provide a moist subbase will 
result in reduced strength of the pavement.


9. A minimum of 30 revolutions at the manufacturer’s 
designated mixing speed is required following 
any water added to the mix. Discharge should be 
a continuous operation and completed as quickly 
as possible. Concrete should be deposited as close 
to its final position as practicable and such that 
fresh concrete enters the mass of previously placed 
concrete. 


10. Placing and finishing concrete equipment: The 
contractor should provide mechanical equipment 
of either slipform or form riding with a following 
compactive unit that will provide a minimum of  
10 psi vertical force. The pervious concrete 
pavement will be placed to the required cross 
section and should not deviate more than +/- 3/8 
inch in 10 feet from profile grade.
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 Placement should be continuous and spreading 
and strikeoff should be rapid. It is recommended 
to strike off about ½ to ¾ inch above the forms to 
allow for compaction. This can be accomplished 
by attaching a temporary wood strip above the top 
of the form to bring it to the desired height. After 
strikeoff, the strips are removed and the concrete is 
consolidated to the height of the forms. 


11. Consolidation should be accomplished by rolling 
over the concrete with a steel roller, compacting the 
concrete to the height of the forms. Consolidation 
should be completed within 10 minutes of 
placement to prevent problems associated with 
rapid hardening and evaporation. After mechanical 
or other approved strike-off and compaction 
operation, no other finishing operation is needed. 
The contractor will be restricted to pavement 
placement widths of a maximum of 15 feet.


12. Jointing: Control (contraction) joints should be 
installed at maximum 20-foot intervals. They 
should be installed at a depth of ¼ the thickness 
of the pavement. These joints can be installed 
in the plastic concrete or saw cut. However, 
installing in the plastic concrete is recommended. 
Joints installed in the plastic concrete should be 
constructed using a small roller (salt or joint roller) 
to which a beveled fin with a minimum depth of ¼ 
the thickness of the slab has been welded around 
the circumference of a steel roller. When this 
option is used it should be performed immediately 
after roller compaction and prior to curing. If saw 
cut, the procedure should begin as soon as the 
pavement has hardened sufficiently to prevent 
raveling and uncontrolled cracking (normally just 
after curing).


 Transverse construction joints should be installed 
whenever placing is suspended a sufficient length 
of time that concrete may begin to harden. In order 
to assure aggregate bond at construction joints, a 
bonding agent suitable for bonding fresh concrete 
should be brushed, tolled, or sprayed on the existing 
pavement surface edge. Isolation (expansion) joints 
will not be used except when pavement is abutting 
slabs or other adjoining structures.


13. Curing procedures should begin within 15 minutes 
after placement. The pavement surface should 
be covered with a minimum six millimeter thick 
polyethylene sheet or other approved covering 
material. Prior to covering, a fog or light mist 
should be sprayed on the surface. The cover should 
overlap all exposed edges and should be completely 
secured (without using dirt) to prevent dislocation 
due to winds or adjacent traffic conditions. 


14. Porous asphalt should not be installed on wet 
surfaces or when the ambient air temperature is 
below 50 degrees Fahrenheit. The temperature of 
the bituminous mix should be determined by the 
results of the Draindown test (ASTM D6390) but 
typically ranges between 275 degrees Fahrenheit 
and 325 degrees Fahrenheit (as determined by 
the testing and recommendations of the asphalt 
supplier). 


 Pervious pavement should be laid in one lift 
directly over the storage bed and stone base course 
to a 2.5- to 3-inch finished thickness. Compaction 
of the surface course should take place when the 
surface is cool enough to resist a 10-ton roller. 
One or two passes is all that is required for proper 
compaction. More rolling could cause a reduction 
in the surface course porosity.


15. Do not place Portland Cement pervious pavement 
mixtures when the ambient temperature is 40 
degrees Fahrenheit or lower, unless otherwise 
permitted in writing by the engineer.


16. Mixing, placement, jointing, finishing, and curing 
doesn’t apply to permeable paver systems. A 
manual on Permeable Interlocking Concrete 
Pavements from the Interlocking Concrete 
Pavement Institute (Smith, 2006) offers detailed 
guidance on the design and construction of 
permeable paver systems.


17. After final pervious asphalt or concrete installation, 
no vehicular traffic of any kind should be permitted 
on the pavement surface until cooling and 


Figure 7.40  
Open-graded, clean, coarse aggregate for 
infiltration beds



http://15.do/
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hardening or curing has taken place, and not within 
the first 72 hours (many permeable paver systems 
can be used right away). The full permeability of 
the pavement surface should be tested by applying 
clean water at the rate of at least five gallons per 
minute over the surface using a hose or other 
distribution devise (Figure 7.41). All water should 
infiltrate directly without puddle formation or 
surface runoff.


Maintenance 
The primary goal of pervious pavement maintenance is 
to prevent the pavement surface and/or underlying infil-
tration bed from being clogged with fine sediments. To 
keep the system clean and prolong its life span, the pave-
ment surface should be vacuumed twice per year with 
a commercial cleaning unit. Pavement washing systems 
or compressed air units are generally not recommended 
but may be acceptable for certain types of pavement. 
All inlet structures within or draining to the infiltration 
beds should also be cleaned out twice a year.


Planted areas adjacent to pervious pavement should be 
well maintained to prevent soil washout onto the pave-
ment. If any washout does occur, immediately clean 
it off the pavement to prevent further clogging of the 
pores. Furthermore, if any bare spots or eroded areas 
are observed within the planted areas, they should be 
replanted and/or stabilized at once. Planted areas should 
be inspected twice a year. All trash and other litter 
should be removed during these inspections.


Superficial dirt does not necessarily clog the pavement 
voids. However, dirt that is ground in repeatedly by tires 
can lead to clogging. Therefore, trucks or other heavy 
vehicles should be prevented from tracking or spilling 
dirt onto the pavement. Furthermore, all construction or 
hazardous materials carriers should be prohibited from 
entering a pervious pavement lot.


Potholes in pervious pavement are unlikely, though 
settling might occur if a soft spot in the subgrade is not 
removed during construction. For damaged areas of less 
than 50 square feet, a depression could be patched by 
any means suitable with standard pavement, with the 
loss of porosity of that area being insignificant. The 
depression can also be filled with pervious mix.


If an area greater than 50 sq. ft. is in need of repair, 
approval of patch type must be sought from either the 
engineer or owner. If feasible, permeable pavers can 
be taken up and then simply re-installed (replacing 


damaged pavers if necessary). Under no circumstance 
should the pavement surface ever be seal coated. 
Any required repair of drainage structures should be 
done promptly to ensure continued proper functioning 
of the system.


Pervious pavement maintenance considerations are 
summarized below:


Prevent clogging of pavement surface 
with sediment
• Vacuum pavement twice a year,


• Maintain planted areas adjacent to pavement,


• Immediately clean any soil deposited on pavement,


• Do not allow construction staging, soil/mulch 
storage, etc., on unprotected pavement surface, and


• Clean inlets draining to the subsurface bed twice  
a year.


Snow/Ice removal
• Pervious pavement systems generally perform 


better and require less treatment than standard 
pavements, 


• Do not apply abrasives such as sand or cinders on 
or adjacent to pervious pavement,


• Snow plowing is fine but should be done carefully 
(i.e., set the blade slightly higher than usual), and


• Salt application is acceptable, although alternative 
deicers are preferable.


Figure 7.41  
Testing permeability with a high capacity hose







LID Manual for Michigan – Chapter 7 Page 254


Repairs
• Surface should never be seal-coated,


• Damaged areas less than 50 sq. ft. can be patched 
with pervious or standard pavement,


• Larger areas should be patched with an approved 
pervious pavement,


• Permeable pavers should be repaired/replaced with 
similar permeable paver block material, and


• Permeable pavers and gravel pavers may require 
the addition of aggregate on an annual basis or as 
needed, in order to replenish material used to fill 
in the open areas of the pavers. Turf pavers may 
require reseeding if bare areas appear. 


Winter Considerations
Pervious pavement systems should perform equally 
well in the winter, provided that infiltration bed design 
considers the soil frost line, and proper snow removal 
and deicing procedures are followed. Winter mainte-
nance for pervious pavement may be necessary but is 
sometimes less intensive than that required for a stan-
dard pavement (especially for pervious asphalt). The 
underlying stone bed tends to absorb and retain heat 
so that freezing rain and snow melt faster on pervious 
pavement. Therefore, ice and light snow accumulation 
are generally not as problematic. However, snow will 
accumulate during heavier storms.


Abrasives such as sand or cinders should not be 
applied on or adjacent to the pervious pavement. 
Snow plowing is fine, provided it is done carefully (i.e., 
by setting the blade slightly higher than usual, about 
an inch). Salt with low non-soluble solids content is 
acceptable for use as a deicer on the pervious pave-
ment. Non-toxic, organic deicers applied either as 
blended, magnesium chloride-based liquid products or 
as pretreated salt, are preferred.


Cost 
The majority of added cost of a pervious pavement/infil-
tration system lies in the underlying stone bed, which 
is generally deeper than a conventional subbase and 
wrapped in geotextile. Costs may also be higher in areas 
where experienced contractors are not readily avail-
able. However, these additional costs are often offset 
by the significant reduction in the required number of 
inlets and pipes. Also, since pervious pavement areas 
are often incorporated into the natural topography of 
a site, there is generally less earthwork and/or deep 
excavations involved. Furthermore, pervious pavement 
areas with subsurface infiltration beds often eliminate 
the need (and associated costs, space, etc.) for detention 
basins. When all of these factors are considered, pervi-
ous pavement with infiltration has often proven itself 
less expensive than impervious pavement with associ-
ated stormwater management.


• Porous asphalt, with additives, is generally 15 
percent to 25 percent higher in cost than standard 
asphalt on a unit area basis. Unit costs for pervious 
asphalt (without infiltration bed) range from about 
$4/SF to $5/SF.


• Pervious concrete as a material is generally more 
expensive than asphalt and requires more labor and 
expertise to install. Unit cost of a six-inch-thick 
pervious concrete (without infiltration bed) section 
is about $4/SF to $6/SF.


• Permeable paver blocks vary in cost depending on 
type and manufacturer.


NOTE: The data provided are based on average market 
costs. For greater accuracy, a site- and market-specific 
cost estimate should be developed.
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ITEM YES NO N/A NOTES


Appropriate application of pervious pavement  
(e.g., use, traffic loading, slopes)?


    


Was the Soil Infiltration Testing Protocol followed?     


 Appropriate areas of the site evaluated?     


 Infiltration rates measured?     


Was the Infiltration BMP followed?     


 
Two-foot minimum separation between the bed 
bottom and bedrock/SHWT?


    


 Soil permeability acceptable?     


 If not, appropriate underdrain provided?     


 Adequate separations from wells, structures, etc.?     


 Natural, uncompacted soils?     


 Level infiltration area (bed bottom)?     


 
Excavation in pervious pavement areas  
minimized?


    


 Hotspots/pretreatment considered?     


 Loading ratio below 5:1?     


 Storage depth limited to two feet?     


 Drawdown time less than 48 hours?     


 Positive overflow from system?     


 Erosion and Sedimentation control?     


 Feasible construction process and sequence?     


 Geotextile specified?     


Clean, washed, open-graded aggregate specified?     


Properly designed/specified pervious pavement surface?     


Maintenance accounted for and plan provided?     


Signage provided?     


Designer/Reviewer Checklist for Pervious Pavement with 
Infiltration Bed
Type of pervious pavement(s) proposed: _________________________________________________________


Source of mix design or material source: ________________________________________________________
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Vegetated Roof
Vegetated roofs, or green roofs, are conventional rooftops that include a thin 
covering of vegetation allowing the roof to function more like a vegetated 
surface. The overall thickness of the vegetated roof may range from 2 to 
6 inches, typically containing multiple layers consisting of waterproofing, 
synthetic insulation, non-soil engineered growth media, fabrics, synthetic 
components, and foliage. 


Green roof with sedum at Lawrence Technological University’s Taubman Student 
Services Center


Source: Lawrence Technological University


Variations
 • Intensive


 • Semi-intensive


 • Extensive


Key Design  
Features


 • Extensive roofs are most 
commonly used for rainfall 
runoff mitigation


 • Roofs with pitches steeper than 
2:12 (9.5 degrees) must incor-
porate supplemental measures 


Benefits
 • Good stormwater volume con-


trol


 • Heating and cooling energy 
benefits


 • Increased lifespan of roof 


 • Heat island reduction


 • Enhance habitat value


Limitations 
 • Cost (intensive systems)


 • Careful design and construc-
tion required 


 • Maintenance requirements 
until plants established


 • Can’t store or treat stormwater 
from other parts of the 
property


Applications Stormwater Quantity Functions


Residential Limited Volume Med/High


Commercial Yes
Groundwater 
Recharge Low*


Ultra Urban Yes Peak Rate Medium


Industrial Yes Stormwater Quality Functions


Retrofit Yes TSS Medium


Highway/Road N/A TP Medium


Recreational Yes
TN Medium


Temperature High


Additional Considerations


Cost High


Maintenance Medium


Winter Performance Medium


* Although vegetated roofs can be used 
very successfully in combination with infil-
tration systems.


BMP Fact Sheet
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Case Study: City of Battle Creek City  
Hall Runoff Project
City of Battle Creek, MI
The City of Battle Creek City Hall Runoff Project was designed to treat 
stormwater runoff from a municipal complex adjacent to the Battle Creek 
River, a tributary of the Kalamazoo River. The goal of the project was to treat 
one-half inch of rainstorm runoff by incorporating several best management 
techniques (BMPs) that promote infiltration and low impact development. 
The BMPs included a vegetated roof system on the Police Department roof; 
infiltration of runoff water from the impervious walkway in front of the 
Police Department building; and infiltration from the parking lots behind 
and adjacent to City Hall and the Police Department buildings. 


Green roof on City of Battle Creek Police Department building


Source: City of Battle Creek


The green roof is primarily an extensive system with the exception of a 
band around the perimeter of the roof which is intensive. The load reduc-
tions on the roof have been revised to accommodate the additional system. 
The City of Battle Creek is responsible for the light maintenance needed 
for the vegetated roof. Keeping the native plants, mainly sedum, properly 
watered during establishment did pose a challenge. Replanting was required 
in some areas.


Case Study Site Considerations


Project Type  Extensive Green Roof


Estimated Total 
Project Cost


$520,252 for roof reconstruction plus green roof; green roof 
materials alone were $121,635 


Maintenance 
Responsibility  City of Battle Creek


Project Contact  Christine Kosmowski, 269-966-0712


Estimated Annual 
Pollutant Load  
Reductions: 


 • Sediment – 3.8 tons


 • Nitrogen – 101 lbs.


 • Phosphorous – 16 lbs.


 • Volume – 68 percent


Another goal of the City of 
Battle Creek City Hall Runoff 
Project was to increase com-
munity awareness of low impact 
development techniques and their 
water quality protection benefits. 
The City is promoting the area 
as a demonstration site for local 
builders and homeowners.
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Description and Function 
Vegetated roofs involve growing plants on rooftops, 
thus replacing the vegetated footprint that was removed 
when the building was constructed. Vegetated roof 
covers are an “at source” measure for reducing the rate 
and volume of runoff released during rainfall events.  
The water retention and detention properties of vege-
tated roof covers can be enhanced through selection of 
the engineered media and plants. Depending on the plant 
material and planned usage for the roof area, modern 
vegetated roofs can be categorized as systems that are 
intensive, semi-intensive, or extensive (Table 7.16).


Intensive vegetated roofs utilize a wide variety of 
plant species that may include trees and shrubs, require 
deeper substrate layers (usually > four inches), are 
generally limited to flat roofs, require ‘intense’ main-
tenance, and are often park-like areas accessible to the 
general public. 


Extensive vegetated roofs are limited to herbs, grasses, 
mosses, and drought tolerant succulents such as sedum, 
can be sustained in a shallow substrate layer (<four 
inches), require minimal maintenance once established, 
and are generally not designed for access by the public. 
These vegetated roofs are typically intended to achieve 
a specific environmental benefit, such as rainfall runoff 
mitigation. Extensive roofs are well suited to rooftops 
with little load bearing capacity and sites which are not 
meant to be used as roof gardens. The mineral substrate 
layer, containing little nutrients, is not very deep but 
suitable for less demanding and low-growing plant 
communities.


Semi-intensive vegetated roofs fall between inten-
sive and extensive vegetated roof systems. More 
maintenance, higher costs and more weight are the 
characteristics for this intermediate system compared 
to that of the extensive vegetated roof.


Vegetated system layers
A proprietary system provides a growing environment 
on the roof which adequately compensates for the 
plant’s natural environment. It ensures reliable techni-
cal and ecological functionality for decades. Vegetated 
roof systems contain the following functional layers 
(from bottom to top):


Root barrier: The root barrier protects the roof 
construction from being damaged by roots. If the water-
proofing is not root resistant a separate root barrier has 
to be installed. 


Waterproof membrane: This layer protects the roof 
structure from moisture and can include a unique root-
resistant compound to prevent roots from penetrating. 


Protection layer: A specially designed perforation 
resistant protection mat prevents mechanical damage of 
the root barrier and roof construction during the installa-
tion phase. Depending on the thickness and the material 
the protection layer can also retain water and nutrients.


Drainage Layer: The drainage layer allows for excess 
water to run-off into the water outlets. Depending on the 
design and the material the drainage layer has additional 
functions such as water storage, enlargement of the root 
zone, space for aeration of the system and protection 
for the layers below it. Due to the weight constraints 
of the roof, the drainage layer is made of light-weight 
materials. Molded drainage elements made of rubber or 
plastic are used quite often. Other drainage layers are 
made of gravel, lava, expanded clay or clay tiles.


Filter layer: The filter layer separates the plant and 
substrate layers from the drainage layer below. Espe-
cially small particles, humic and organic materials, are 
retained by the filter sheet and are therefore available for 
the plants. In addition, the filter sheet ensures that the 
drainage layer and the water outlet are not clogged with 
silt. Filter layers are preferably made of geo-textiles 
such as fleece or other woven materials.


Extensive vegetated roof at Kresge Foundation Headquar-
ters in Troy, MI


Source: Conservation Design Forum
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Extensive  
Vegetated Roof Semi-Intensive Vegetated Roof Intensive Vegetated Roof


Maintenance Low Periodically High


Irrigation (after plants  
are established)* No Periodically Regularly


Plant Communities
Moss, Sedum, Herbs, 
and Grasses


Grass, Herbs, and Shrubs Perennials, Shrubs, and Trees


System build-up height 60-200 mm 120-250 mm
150-400 mm 


Underground garages = > 1000 mm


Weight
60 - 150 kg/m2 
13-30 lbs/sqft


120 - 200 kg/m2 
25-40 lbs/sqft


180 - 500 kg/m2 
35-100 lbs/sqft


Construction costs Low Medium High


Desired use
Ecological protection 
layer


Designed vegetated roof Park-like garden


*Irrigation is required regularly to establish plant communities, especially during the first season.


Table 7.16  
Vegetated roof types


Source: Adapted from International Green Roof Association


Growing medium: The growing medium is the basis 
of the vegetated roof. A sufficient depth for the root 
zone has to be ensured as well as an adequate nutrient 
supply and a well balanced water-air relation. Depend-
ing on the type of vegetated roof and the construction 
requirements, a variety of different system substrates 
are available.


Light-weight mineral materials, with high water reten-
tion capacity and good water permeability, such as lava, 
pumice, expanded clay, expanded schist, and clay tiles, 
have proven to be reliable for many years. Untreated 
organic material and top soil have disadvantages in 
terms of weight and drainage function; they are only 
used as additions to mineral substrates.


Plant level: The plant selection depends on the growing 
medium as well as local conditions, available mainte-
nance and the desired appearance. Low maintenance, 
durable and drought resistant plants are used for exten-
sive vegetated roofs, versus, a nearly limitless plant 
selection for intensive vegetated roofs.


Variations
Some specialized vegetated roof companies offer 
installation using vegetated blankets/mats or trays. Pre-
vegetated blankets/mats are grown off-site and brought 
to the site for installation (similar to the concept of sod 
for grass). They can provide an immediate vegetative 
coverage which can prevent erosion, reduce installa-
tion times, and reduce maintenance during what would 
otherwise be the establishment period for vegetation. 


Frasier School District is testing both the tray system 
(foreground) and mat system (background} on their 
operations and maintenance building.
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Modular systems are manufactured trays filled with 
various vegetated roof layers (often pre-vegetated as 
well) that are delivered to the site and installed on a 
prepared roof. Manufacturers of these systems claim 
that benefits include faster installation and easier access 
to the roof if maintenance or leak repairs are necessary 
(in addition to the potential benefits of a pre-vegetated 
system). Others argue that these benefits are not signifi-
cant and that trays can have drawbacks such as increased 
cost, poor aesthetics (module edges being visible), and 
reduced performance (wet and dry spots resulting from 
the barriers between modules in the system).


Extensive vegetated roofs
Extensive vegetated roofs are the most commonly used 
systems due to their higher mitigation of stormwater 
runoff as well as their lower cost compared to the other 
systems. Extensive systems have three variations of 
assemblies that can be considered in design. 


Single media assemblies
Single media assemblies (Figure 7.57) are commonly 
used for pitched roof applications and for thin and 
lightweight installations. These systems typically incor-
porate very drought tolerant plants and utilize coarse 
engineered media with high permeability. A typical 
profile would include the following layers: 


 1. Waterproofing membrane


 2. Protection layer


 3. Root barrier (optional, depending on the root-
fastness of the waterproofing)


Installation of green roof at the Ford Rouge Plant in 
Dearborn, MI 


Source: Rouge River National Wet Weather Demonstration 
Project


 4. Drainage layer


 5. Filter layer


 6. Growth media


 7. Vegetation


Pitched roof applications may require the addition of 
slope bars, rigid slope stabilization panels, cribbing, 
reinforcing mesh, or similar method of preventing slid-
ing instability. 


Flat roof applications with mats as foundations typi-
cally require a network of perforated internal drainage 
conduit to enhance drainage of percolated rainfall to the 
deck drains or scuppers.


Vegetation


growth Media


Filter layer


drainage layer


protection layer


waterprooF MeMbrane


rooF structure


Figure 7.57  
Single media assembly
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Dual media assemblies
Dual media (Figure 7.58) assemblies utilize two types 
of non-soil growth media.  In this case a finer-grained 
media with some organic content is placed over a base 
layer of coarse lightweight mineral aggregate. They do 
not include a geocomposite drain. 


The objective is to improve drought resistance by repli-
cating a natural alpine growing environment in which 
sandy topsoil overlies gravelly subsoil. These assem-
blies are typically 4 to 6 inches thick and include the 
following layers:


 1. Waterproofing membrane


 2. Root barrier/ protection layer


 3. Coarse-grained drainage media


 4. Filter layer


 5. Growth media


 6. Vegetation


These assemblies are suitable for roofs with pitches 
less than, or equal to about 1.5:12 (7.1 degrees). Large 
vegetated covers will generally incorporate a network 
of perforated internal drainage conduit located within 
the coarse grained drainage layer.  


Dual media with synthetic retention/detention layer
These assemblies introduce impervious plastic panels 
with cup-like receptacles on their upper surface (i.e., 


a modified geocomposite drain sheet). The panels are 
in-filled with coarse lightweight mineral aggregate. The 
cups trap and retain water. They also introduce an air 
layer at the bottom of the assembly. A typical profile 
would include: 


 1. Waterproof membrane


 2. Protection layer


 3. Retention/detention panel


 4. Coarse-grained drainage media


 5. Filter layer


 6. Growth media 


 7. Vegetation


These assemblies are suitable on roof with pitches 
less than or equal to 1:12 (4.8 degrees). Due to their 
complexity, these systems are usually a minimum of 
five inches deep. If required, irrigation can be provided 
via surface spray or mid-level drip.


Treatment Train 
Vegetated roof covers are frequently combined with 
ground infiltration measures. This combination can be 
extremely effective for stormwater management and is 
one of the best ways to replicate the natural hydrologic 
cycle. Vegetated roofs evapotranspirate a significant 
fraction of annual rainfall and typically discharge larger 


Vegetation


growth Media


Filter layer


course-grained  
drainage Media


retention/detention panel


protection layer


waterprooF MeMbrane


rooF structure


Figure 7.58  
Dual media assembly
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storm events relatively slowly. If overflow is directed 
to an infiltration system, the discharge can be infiltrated 
efficiently as the system has more time to absorb water 
as it is slowly released from the roof. Vegetated roof 
covers improve the efficiency of infiltration devices by:


• Reducing the peak runoff rate,


• Prolonging the runoff, and


• Filtering runoff to produce a cleaner effluent.


Benefits
Establishing plant material on rooftops provides 
numerous ecological and economic benefits including 
stormwater management, energy conservation, mitiga-
tion of the urban heat island effect, increased longevity 
of roofing membranes, as well as providing a more 
aesthetically pleasing environment to work and live. A 
major benefit of green roofs is their ability to absorb 
stormwater and release it slowly over a period of several 
hours, retaining 60-100 percent of the stormwater they 
receive, depending on the duration and the intensity of 
the storm. 


In addition, green roofs have a longer life-span than 
standard roofs because they are protected from ultravio-
let radiation and the extreme fluctuations in temperature 
that cause roof membranes to deteriorate. A vegetated 
roof has a life expectancy of 60 years — three times as 
long as a traditional roof. 


As pervious surfaces are replaced with impervious 
surfaces due to urban development, the need to recover 
green space is becoming increasingly critical for the 
health of our environment. Vegetated roof covers have 
been used to create functional meadows and wetlands 
to mitigate the development of open space. This can be 
accomplished with assemblies as thin as six inches. 


Design Considerations 
Roof substructure
Wooden constructions, metal sheeting as well as rein-
forced concrete decks can be considered as appropriate 
roof substructures. The base for the vegetated roof is 
a waterproof roof construction with appropriate load 
bearing capacity.


Root barrier
Root barriers should be thermoplastic membranes with 
a thickness of at least 30 mils. Thermoplastic sheets 
can be bonded using hot-air fusion methods, rendering 
the seams safe from root penetration. Membranes that 
have been certified for use as root-barriers are recom-
mended.  


Recognized in 2004 by Guinness World Records as the largest green roof in the world, 
this green roof covers 454,000 square feet atop Ford’s truck assembly plant in Dear-
born, MI. The green roof is part of a comprehensive effort to revitalize the historic 
Ford Rouge complex as a model for 21st Century sustainable manufacturing and is a 
significant component of a site-wide 600-acre stormwater management system. 


Green roof at the Ford Rouge Plant in Dearborn, MI
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Over a period of time roots can damage the water-
proofing and roof construction if there have been no 
corresponding protection measures taken. The root 
resistance of the waterproofing is determined from the 
“Procedure for investigating resistance to root penetra-
tion at green-roof sites” by the FLL (The Landscaping 
and Landscape Development Research Society). Over 
70 different waterproofing products meet the require-
ments of this test. If the waterproofing is not root 
resistant, an additional root barrier has to be installed. 
Aside from the roof surface, the upstands, perimeters, 
joints and roof edges also have to be protected against 
root penetration.


Growth media 
Growth media should be a soil-like mixture containing 
not more than 15 percent organic content. The appropri-
ate grain-size distribution is essential for achieving the 
proper moisture content, permeability, nutrient manage-
ment, and non-capillary porosity, and ‘soil’ structure. 
The grain-size guidelines vary for single and dual media 
vegetated cover assemblies.  


Blowing media onto Mallet’s Creek Library Roof,  
Ann Arbor, MI


Source: Mallet’s Creek Library, Ann Arbor, MI


Separation fabric 
Separation fabric should be readily penetrated by roots, 
but provide a durable separation between the drainage 
and growth media layers. (Only lightweight nonwoven 
geotextiles are recommended for this function.) 


Roof penetrations
For vegetated roofs, the following upstand and perim-
eter heights have to be considered:


• Upstand height for adjacent building parts and 
penetrations: minimum of six inches.


• Upstand height for roof edges: minimum of four 
inches.


Even though it is possible to build 
pitched green roofs with a slope of 45° 
it is not recommended to exceed 10° 
due to significant limited accessibility 
for upkeep and maintenance.


Important: The upstand height is always measured 
from the upper surface of the vegetated roof system 
build up or gravel strip. Clamping profiles guarantee 
reliable protection and a tight connection of the upstand 
areas. Roof penetrations (e.g. water connections, build-
ing parts for the usage of the roof area, etc.), when 
possible, should be grouped in order to keep roof pene-
tration to a minimum.


Roof slope
Using modern technologies it is possible to install a 
reliable vegetated roof system not only on conventional 
flat roofs, but also on saddle roofs, shed roofs and barrel 
roofs. Special technical precautions for the mitigation 
of existing shear forces and erosion are only necessary 
for a roof slope over 10°. 


Roofs with a slope of more than 45° are normally not 
suitable for a vegetated roof system. Roofs with a slope 
of less than two percent are special roof constructions 
on which puddles often develop. 


In order to avoid damage to extensive vegetated roofs 
by water retention, specific arrangements for the roof 
drainage are necessary. In contrast, it can be beneficial 
for intensive vegetated roofs to design the roof construc-
tion without slope to allow for dam up irrigation.


Load calculations
The maximum load bearing capacity of the roof 
construction must be considered when installing vege-
tated roofs. Therefore, the water saturated weight of 
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Example eave detail for sloped roof


Source: Roofscapes, Inc.


the green roof system, including vegetation must be 
calculated as permanent load. Extensive vegetated 
roofs weigh between 60-150 kg/m2 (13.0-30.0 lb/sq.ft.) 
depending on the thickness of the vegetated roof system 
build-up. Trees, shrubs, and construction elements such 
as pergolas and walkways cause high point loads and, 
therefore, have to be calculated accordingly. 


Wind uplift
A vegetated roof must be tight to the roof, especially in 
cases of strong wind. When designing and installing the 
vegetated roof, safety measures against wind uplift are 
to be considered. 


This is especially important when the vegetated roof 
provides the load for a loose laid waterproofing and root 
barrier. The actual influence from the wind depends on 
the local wind zone, height of the building, roof type, 
slope, and area (whether corner, middle or edge) and 
the substructure.


Roof drainage
Vegetated roof systems store a major part of the annual 
precipitation and release it to the atmosphere by tran-
spiration. Depending on the thickness of the vegetated 
roof system build-up and rain intensity, surplus water 
may accumulate at certain times and must be drained 
off the roof area. The number of roof outlets and the 
penetrability factor, or more precisely, the water retain-
ing capacity of the vegetated roof system build-up, has 
to be adjusted to the average local precipitation. 


Roof outlets are to be kept free of substrate and vegeta-
tion and have to be controllable at all times. For this 
purpose “inspection chambers” are installed over the 
roof outlets. Due to safety precautions, roof areas with 
inlayed drainage must always have two drainage outlets 
or one outlet and one safety overflow. For facades and 
roof areas, gravel strips, gullies and grids provide fast 
drainage of rainwater into the drainage system.



http://sq.ft/
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Technical requirements
Root resistant waterproofing is necessary for pitched 
vegetated roofs; installing an additional root barrier, 
requires much effort and increases the risk of slippage. 
Stable abutments have to be installed on the eaves 
edges to transfer shear forces from the vegetated roof 
system build-up and the additional snow load into the 
roof construction. Additional shear barriers may be 
necessary to transfer the shear forces depending on the 
roof slope and the roof length. It is recommended the 
design for the shear barriers and the eaves profiles be 
done by a structural engineer. With increasing slope, 
the vegetated roof system build-up is more complicat-
ed and the substrate has to be protected from erosion; 
plastic grid elements can be used for this purpose. 


Plant selection
The success of the landscaping on pitched roofs 
depends on the plants. Fast surface coverage is the 
highest priority. A dense planting of root ball plants 
or pre-cultivated vegetation mats are used in cases of 
steep slopes and allow for rapid coverage. It is also 
important to consider the exposure of the roof area, the 
slope and the location of the building when selecting 
plants. Perennials and grasses can be used whereas 
Sedum is the most suitable for pitched roofs, due to 
the species’ high water retention capacity and erosion 
protection. The water run-off is much faster on pitched 
roofs compared to a flat roof. It is advisable to plan for 
an additional irrigation system to provide water during 
dry periods. The irrigation can be provided either by 
drip irrigation or by sprinkler systems.


Pitched Vegetated Roofs


Example parapet flashing detail for a flat roof


Source: Roofscapes, Inc.
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Irrigation
Extensive vegetated roofs with drought resistant plant 
species have to be irrigated only during planting and 
installation maintenance over the first two years. After 
its establishment, the annual rainfall is sufficient to 
sustain the vegetation. In contrast, the requirements are 
more involved for intensive vegetated roofs with lawn, 
shrubs, or trees. An adequate number of precisely dimen-
sioned hoses with automatic irrigation units make plant 
maintenance during drought periods more manageable. 
The water supply for roof gardens with no slope can be 
increased through additional dam-up irrigation. Vege-
tated roofs can also be irrigated with cistern water.


Fire prevention
As a part of the “hard roof” classification, intensive 
vegetated roofs provide preventative fire protection 
in the case of sparks and radiating heat. The criteria 
that extensive vegetated roofs must meet in order to 
be considered fire resistant, are already met by most 
vegetated roof systems that are offered by suppliers. 
Openings within the vegetated roof (e.g. skylights) 
need to be installed with a vegetation free zone (approx. 
20 in). On larger roof areas a vegetation free zone (e.g. 
gravel strip or concrete slabs) are to be installed at least 
every 130 feet.


Vegetation Considerations
Extensive vegetated roofs 
Plants for extensive vegetated roofs have to survive 
intense solar radiation, wind exposure, drought, low 
nutrient supply, freezing temperatures and limited root 
area. Suitable plant varieties are those growing in severe 
locations with little moisture and nutrient supply, such 
as dry meadows. The main varieties are sedum, and 
delosperma. The plants are able to store high amounts 
of water in the leaves, are stress resistant and recover 
easily from periods of drought. Other varieties such as 
dianthus species, asteraceae and ornamental grasses are 
also suitable for these conditions. 


Intensive green roofs 
Having an appropriate vegetated roof system and suffi-
cient growing medium (with higher root penetration 
volume, nutrients and water supply) growth of sophisti-
cated plant varieties on the roof is possible. The selected 
plants need to be resistant to intense solar radiation and 
strong winds. Vegetation with various plant variet-
ies such as perennials, herbs, grasses and trees allow 
for a natural character on the roof. Having a broader 
plant community increases the amount of maintenance 
required.


Plugs prior to planting extensive vegetated roof


Source: Mallet’s Creek Library, Ann Arbor, MI


Extensive vegetated roof cover retrofit incorporating a patio 
for viewing


Conventional roof prior to retrofit



http://trees.an/
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Dam-up Irrigation in  
Vegetated Roof
Intensive Vegetated Roofs depend mainly on additional 
irrigation. To install an irrigation system which does 
not use fresh water, a water dam-up irrigation unit is 
recommended.


Requirements of a dam-up irrigation unit:


 • flat roof


 • dam-up elements above roof outlets


 • an appropriate drainage layer with the necessary 
height


In case of heavy rain the reservoir is filled primarily 
and any excess water is collected in the cistern. During 
dry periods the water on the roof is used first, then 
water is pumped from the cistern onto the roof and 
supplied to the plants. 


This process can be carried out either manually or 
electronically. The water in the cistern can also be 
used for other purposes, provided the reservoir is big 
enough.


Stormwater Functions and 
Calculations
The performance of vegetated roof covers as stormwa-
ter best management practices cannot be represented by 
simple algebraic expressions used for surface runoff. 
In the analysis of vegetated roof covers, the water that 
is discharged from the roof is not surface runoff, but 
rather underflow, i.e., percolated water. The rate and 
quantity of water released during a particular storm can 
be predicted based on knowledge of key physical prop-
erties, including:


• Maximum media water retention 


• Field capacity


• Plant cover type


• Saturated hydraulic conductivity


• Non-capillary porosity


The maximum media water retention is the maximum 
quantity of water that can be held against gravity under 
drained conditions. Standards that have been developed 
specifically for measuring this quantity in roof media 
are available from FLL and ASTM (E2399).  


Conventional runoff coefficients, such as the NRCS 
runoff curve number, CN, can be back-calculated from 
computer simulation or measurements of vegetated roof 
cover assemblies. However, these coefficients will only 
apply for the specific design storm for which they have 
been determined.  


Volume reduction 
All vegetated roof covers have both a retention and a 
detention volume component. Benchmarks for these 
volumes can be developed from the physical properties 
described above. 


Peak rate mitigation 
Vegetated roof covers can exert a large influence on peak 
rate, especially in less extreme storms such as the 1-, 2-, 
and 5-year storms. Because volume is reduced, there is 
some peak rate reduction achieved for all storms. An 
evaluation of peak runoff rates requires either computer 
simulation or measurements made using prototype 
assemblies.


A general rule for vegetated roof covers is that rate of 
runoff from the covered roof surface will be less than or 
equal to that of open space (i.e., NRCS curve number 


of about 65) for storm events with total rainfall volumes 
up to three times the maximum media water retention 
of the assembly. For example, a representative vege-
tated roof cover with maximum moisture retention of 
one inch will react like open space for storms up to and 
including the three-inch magnitude storm.   


Using computer simulations, municipalities could 
generate a table of CN values for specific design storms 
and green roof types. The table would relate maximum 
moisture capacity to the CN coefficients 


Water quality improvement 
Direct runoff from roofs is a contributor to pollutants 
in stormwater runoff. Vegetated roof covers can signifi-
cantly reduce this source of pollution.  Assemblies 
intended to produce water quality benefits will employ 
engineered media with almost 100 percent mineral 
content. Furthermore, following the plant establishment 
period (usually about 18 months), on-going fertilization 
of the cover is no longer needed. Experience indicates 
that it may take five or more years for a water qual-
ity vegetated cover to attain its maximum pollutant 
removal efficiency. 
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Maintenance 
• Irrigation will be required as necessary during the 


plant establishment period and in times of drought.


• During the plant establishment period, three to four 
visits to conduct basic weeding, fertilization, and 
infill planting is recommended. 


• The soluble nitrogen content (nitrate plus 
ammonium ion) of the soil should be adjusted to 
between one and five parts per million, based on 
soil test.


• Once plants are established, it is crucial to maintain 
the roof once or twice a year. Weeds and other 
unwanted plants on the entire roof, at the perimeters 
and at the upstands need to be removed. For grass and 
herb vegetation the organic buildup has to be removed 
once a year. Intensive vegetated roofs require higher 
maintenance and service throughout the year.


Winter Considerations
Applicable snow load must be considered in the design 
of the roof structure.


Cost 
The construction cost of vegetated roof covers varies 
greatly, depending on factors such as:


• Height of the building


• Accessibility to the structure by large equipment 
such as cranes and trailers


• Depth and complexity of the assembly


• Remoteness of the project from sources of material 
supply


• Size of the project 


However, under 2007 market conditions, extensive 
vegetated covers for roof will typically range between 
$8 and $16 per square foot, including design, installa-
tion, and warranty service (not including waterproofing). 
Basic maintenance for extensive vegetated covers typi-
cally requires about 2-3 person-hours per 1,000 square 
feet, annually.  


Although vegetated roofs are relatively expensive 
compared to other BMPs in terms of stormwater 
management, they can have other significant benefits 
which serve to reduce their life-cycle costs. For exam-
ple, the longevity of the roof system may be greatly 
increased. In addition, heating and cooling costs can be 
significantly reduced.


Active growth on Fraser public school maintenance green 
roof during winter in Fraser, MI
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ITEM YES NO N/A NOTES


Load and structural capacity analyzed?     


Waterproofing layer and protection adequate?     


Leak protection system provided?     


Internal drainage capacity for large storms?     


Appropriate growing medium?     


Appropriate drainage media and/or layer?     


Geotextile/filter fabric specified?     


Good detailing (flashings, penetrations, drains, gravel edges, 
etc.)?


    


Slope stability provided, if necessary?     


Appropriate vegetation selected?     


Plant establishment (temporary irrigation/fertilization) proce-
dures provided?


    


Erosion control / wind protection provided?     


Maintenance accounted for and plan provided?     


Designer/Reviewer Checklist for Vegetated Roofs


Type of vegetated roof(s) proposed: ___________________________________________
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This appendix contains recommended native and non-
native (when appropriate) plant species for the Best 
Management Practices detailed throughout the manual. 
Species have been recommended based on hardiness, 
aesthetics, functionality, and commercial availability. 
It is certain that species exist outside the confines of 
this list that will perform in a comparable way to those 
listed; however, commercial availability is often a limit-
ing factor in obtaining material for native plantings. 
Over time, and in certain locales, additional species will 
become available to supplement those listed below.


An array of planting zones is provided based on normal 
water levels (Figure C.1). Using these zones will provide 
the best chances for long-term success of native planting 
in the context of LID. While plants may naturally occur 
outside of the given ranges, these ranges are intended to 
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Rain gardens/Bioretention ✤ ✤ ✤ ✤ ✤ ✤
Vegetated Filter Strips ✤ ✤ ✤ ✤
Vegetated Swales ✤ ✤ ✤
Infiltration Basin ✤ ✤
Subsurface Infiltration Basins ✤ ✤ ✤
Infiltration Trenches ✤ ✤ ✤
Infiltration Berns ✤ ✤ ✤ ✤ ✤ ✤
Planter Boxes ✤
Vegetated Roofs ✤
Constructed Wetlands ✤ ✤ ✤ ✤
Wet Ponds ✤ ✤ ✤
Dry Extended Detention Basins ✤ ✤ ✤ ✤
Riparian Corridor Restoration ✤ ✤
Native Revegetation ✤ ✤ ✤ ✤ ✤ ✤ ✤ ✤


Appendix C


Recommended Plant Lists for Best 
Management Practices


be guidelines for plant installation. Whenever possible 
and practical in standing water conditions, native plants 
should be installed in live plant form (rather than  seed). 
Seed or a combination of seed and live plants may be 
used in upland situations.


Recommendations are given for height, bloom color, 
bloom time, sun requirements, salt tolerance, and ecore-
gion. Please note that these are recommendations based 
on a range of situations, and a specific plant or popula-
tion may vary from site-to-site. For sun requirements, 
F = Full sun required, P = Partial sun tolerated, and S 
= Shade tolerated. Salt tolerance is classified as Yes 
(Y) or No (N). This was determined through literature 
reviews and anecdotal evidence. If there is no informa-
tion confirming tolerance, a “No” was listed.


Figure C.1  
Planting Zone/BMP Matrix
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Ecoregion recommendations are also provided for each species (Figure C.2). Whenever possible, the designer/
installer should seek to use species that historically occurred in the same ecoregion as the project. When necessary, 
species occurring in an adjacent ecoregion may be used.


Source: USEPA


Figure C.2  
EPA Level III Ecoregions for Michigan
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Plant Installation
Native Seeding
Seasonal consideration: October 1-June 15 (note: seeds 
should not be planted on frozen ground).


Native seeding is generally recommended for areas 
above the water line or 1-2” below the water line. Live 
plant material should be used to establish vegetation at 
deeper water levels.


Broadcast seeding 
Broadcast seeding is preferred over drill seeding on 
graded, bare soil sites. Apply the seed uniformly over the 
surface using a combination seeder/cultipacker unit such 
as a Brillion or Truax Trillion seeder. The Trillion seeder 
is preferred as it is designed to handle native seeds. 


A cone seeder or other similar broadcasting equipment 
may also be used if the seed mix does not contain fluffy 
seeds in amounts sufficient to prevent free flowing 
without plugging. Seed should then be pressed into the 
surface using a cultipacker or roller.


Drill seeding
A rangeland-type no-till drill designed to plant native 
grasses and forbs may be used in bare soils although 
this equipment is specifically designed to plant through 
existing vegetation which is killed with an herbicide. 
Cultipacking or rolling before seeding may be required 
to prevent seed placement depths exceeding .25 inch, but 
cultipacking or rolling after seeding is not required.


All seeding equipment, whether broadcast or drill, 
should be calibrated to deliver the seed at the rates and 
proportions specified in the plans. Equipment should be 
operated to ensure complete coverage of the entire area 
to be seeded, and seed must be placed no deeper than 
.25 inch in the soil. No fertilizers or soil conditioners 
will be required or allowed.


Native Planting


Seasonal considerations: May 1-July 1


Plant plugs should be installed in holes drilled with an 
auger the same diameter and depth as the plug within 
+0.75 inch/- 0.25 inch. In wetland plantings where soil 
is soft and moist enough, a dibble bar or trowel may 
also be used. The planting layout should consider the 
requirements of the individual species regarding soil 
type, moisture, slope, shading, and other factors for the 
particular plant species.


Planting densities vary according to budget and proj-
ect goals and can range from three-to-five foot spacing 
for plug supplements of seeded areas to six inches to 
two foot spacing for high visibility landscaping projects 
with large budgets. Groups of five-to-seven plugs of the 
same species planted approximately one foot apart is 
usually preferable to planting all species intermixed 
randomly across the site at a uniform density.


In wetland or shoreline areas with potential for high 
wave action or wildlife predation that may dislodge 
newly planted plugs, plugs should be secured with six 
inch or eight inch U-shaped wire erosion control blan-
ket staples. Staple length is determined by the density 
of the planting substrate; softer substrates require longer 
length to hold plugs adequately.


In areas where potential for wildlife predation exists, 
such as retention basins or other planting areas adjacent 
to open water, waterfowl barriers should be installed 
around a minimum of 50 percent of the plugs. All plugs 
not protected by barriers should be stapled into the 
substrate as described above. Barriers may consist of 
plastic or wire mesh enclosures supported with wooden 
stakes, adequately constructed to inhibit access by 
waterfowl for one growing season. Enclosures should 
extend at least two feet above the plant tops. Methodol-
ogy should be approved by the project designer with 
input from a restoration ecologist if necessary. Barriers 
may be removed after one growing season. 


Maintenance and Management
Maintaining vegetated BMPs is typically most impor-
tant during the first few years following installation. 
Supplemental irrigation may be needed to help estab-
lish plants in drought conditions. Plants may need to be 
replaced due to predation or other unseen factors. Most 
commonly, management includes removing invasive 
species via mowing, hand-pulling, or spot herbicide 
applications. In larger areas, broadcast herbicide appli-
cations may be appropriate. Over time in upland areas, 
controlled burning may be used as a way to invigorate 
the plantings and control certain invasive species. If not 
feasible for social or cultural reasons, an annual or bien-
nial mowing may be used instead of fire.


Long-term management may be necessary, but is typi-
cally significantly less intensive. The site should be 
periodically checked for invasive species infestations. 
Any prairie or open area may need occasional (every 
three to five years) burning or mowing to remove woody 
vegetation that may encroach. 
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Pickerel Weed


Swamp Milkweed


Buttonbush


Arrowhead Blue Flag Iris


Zone A


Planting Zone = two-to-four inches below water level 
These species require continual inundation within the given water depths in order to thrive. Although slight, short-
term variances may be tolerated (+/-five inches for a period of 48 hours or less), water levels must remain in this 
range for a majority of the growing season for maximum plant growth and survival.


Botanical Name Common Name Height Color Bloom 
Time Sun Salt  


Tolerant Ecoregion


Woody Species: 


Cephalanthus occidentalis Buttonbush 15’ White Jun-Aug F/P/S N 51,55,56,57


Grasses/Sedges/Rushes: 


Acorus calamus Sweet flag 1’-4’ Green May-Jun F/P N 50,51,55,56,57


Scirpus acutus Hard-stemmed 
bulrush 4’-6’ Brown Apr-Aug F Y 50,51,55,56,57


Scirpus validus Great bulrush 4’-8’ Brown May-Aug F Y 50,51,55,56,57


Sparganium americanum American bur reed 2’-5’ Green Jun-Aug F/P N 50,51,55,56,57


Sparganium eurycarpum Common bur reed 2’-6’ Green May-Aug F N 50,51,55,56,57


Forbs:


Asclepias incarnata Swamp milkweed 3’-5’ Pink Jun-Sep F/P N 50,51,55,56,57


Decodon verticillatus Swamp loosestrife 2’-4’ Purple Jul-Sep F/P N 51,55,56,57


Iris virginica Blue flag iris 2’-3’ Purple May-Jul F/P/S N 50,51,55,56,57


Peltandra virginica Arrow arum 2’-5’ Green Jun-Jul F/P/S N 55,56,57


Pontedaria cordata Pickerelweed 1’-3’ Violet Jun-Sep F/P N 50,51,55,56,57


Sagittaria latifolia Arrowhead 1’-4’ White Jun-Sep F/P N 50,51,55,56,57


Source: JFNew


Representative Zone A Species
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Pickerel Weed


Swamp Milkweed


Zone B


Arrowhead


Bristly Sedge


Blue Flag Iris


Source: JFNew


Botanical Name Common Name Height Color Bloom 
Time Sun Salt  


Tolerant Ecoregion


Woody Species: 
Cephalanthus occidentalis Buttonbush 15’ White Jun-Aug F/P/S N 51,55,56,57
Grasses/Sedges/Rushes: 
Acorus calamus Sweet flag 1’-4’ Green May-Jun F/P N 50,51,55,56,57
Carex comosa Bristly sedge 2’-3’ Green May-Jun F N 50,51,55,56,57
Carex lacustris Lake sedge 2’-4’ Brown May-Jun F/P/S N 50,51,55,56,57
Carex stricta Tussock sedge 2’-3’ Brown Apr-Jun F/P N 50,51,55,56,57
Eleocharis acicularis Needle spike rush 6” Green May-Oct F N 50,51,55,56,57
Eleocharis obtusa Blunt spike rush 1’-2’ Green May-Sep F/P N 50,51,55,56,57
Glyceria striata Fowl manna grass 1’-5’ Green May-Jun F/P/S N 50,51,55,56,57
Juncus effusus Soft rush 1’-4’ Brown July F/P N 50,51,55,56,57


Scirpus acutus
Hard-stemmed 
bulrush


4’-6’ Brown Apr-Aug F Y 50,51,55,56,57


Scirpus cyperinus Wool grass 3’-5’ Tan Jun-Sep F Y 50,51,55,56,57
Scirpus pendulus Red bulrush 2’-4’ Brown May-Jun F N 51,55,56,57
Scirpus validus Great bulrush 4’-8’ Brown May-Aug F Y 50,51,55,56,57
Sparganium americanum American bur reed 2’-5’ Green Jun-Aug F/P N 50,51,55,56,57
Sparganium eurycarpum Common bur reed 2’-6’ Green May-Aug F N 50,51,55,56,57
Forbs:
Alisma plantago-aquatica Water plantain 2’-4’ White Jul-Sep F N 50,51,55,56,57
Asclepias incarnata Swamp milkweed 3’-5’ Pink Jun-Sep F/P N 50,51,55,56,57
Decodon verticillatus Swamp loosestrife 2’-4’ Purple Jul-Sep F/P N 51,55,56,57
Iris virginica Blue flag iris 2’-3’ Purple May-Jul F/P/S N 50,51,55,56,57
Peltandra virginica Arrow arum 2’-5’ Green Jun-Jul F/P/S N 55,56,57
Pontedaria cordata Pickerelweed 1’-3’ Violet Jun-Sep F/P N 50,51,55,56,57
Sagittaria latifolia Arrowhead 1’-4’ White Jun-Sep F/P N 50,51,55,56,57
Saururus cernuus Lizard’s tail 2’-4’ White Jun-Aug P/S N 55,56,57


Planting Zone = zero-to-two inches below water level 
These species tolerate fluctuating water levels within this range. Although slight, short-term variances may be tolerated 
(+/-five inches for a period of 48 hours or less), water levels must remain in this range for most of the growing season 
for maximum plant growth and survival.


Representative Zone B Species
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Zone C


Botanical Name Common Name Height Color Bloom 
Time Sun Salt  


Tolerant Ecoregion


Woody Species: 


Acer rubrum Red maple 90’ Green/
red Mar-May F/P/S N 50,51,55,56,57


Alnus rugosa Speckled alder 25’ Brown Mar-May F/P N 50,51,55,56,57
Amelanchier arborea Downy serviceberry 40’ White April F/P/S N 50,51,55,56,57
Aronia prunifolia Purple chokeberry 10’ White Apr-Jul F/P N 50,51,55,56,57


Betula alleghaniensis Yellow birch 100’ Purple/
Yellow Apr-May P/S N 50,51,55,56,57


Betula papyrifera Paper birch 70’ Brown Apr-May F/P N 50,51,55,56,57
Cephalanthus occidentalis Buttonbush 15’ White Jun/Aug F/P/S N 51,55,56,57
Cornus amomum Silky dogwood 10’ White May-Jul F/P N 51,55,56,57
Cornus sericea Red-osier dogwood 10’ White May-Sep F/P N 50,51,55,56,57
Ilex verticillata Winterberry 10’ White June F/P/S Y 50,51,55,56,57
Larix laricina American larch 75’ Brown May F/P N 50,51,55,56,57
Lindera benzoin Spicebush 15’ Yellow Apr-May P/S N 51,55,56,57
Morus rubra Red mulberry 50’ Green May-Jun F/P/S N 55,56,57
Nyssa sylvatica Black gum 100’ Green May-Jul F/P/S Y 51,55,56,57
Physocarpus opulifolius Ninebark 10’ White May-Jun F/P N 50,51,55,56,57
Picea mariana Black spruce 60’ Brown May-Jun F/P/S N 50,51,57


Quercus bicolor Swamp white oak 70’ Green/
yellow May F/P/S Y 55,56,57


Quercus palustris Pin oak 90’ Green/
yellow Apr-May F/P/S Y 55,56,57


Ribes americanum Wild black currant 5’ Yellow Apr-Jun F/P/S N 50,51,55,56,57
Rosa palustris Swamp rose 2’-7’ Pink Jun-Aug F/P/S N 50,51,55,56,57
Thuja occidentalis White cedar 50’ Brown Apr-May F/P/S N 50,51,55,56,57
Ulmus americana American elm 100’ Brown Mar-Apr F/P/S N 50,51,55,56,57
Ulmus rubra Slippery elm 80’ Green Mar-Apr F/P/S N 51,55,56,57
Viburnum lentago Nannyberry 20’ White Apr-Jun P/S Y 50,51,55,56,57
Grasses/Sedges/Rushes: 
Calamagrostis canadensis Blue joint grass 2’-4’ Brown June F/P N 50,51,55,56,57
Carex comosa Bristly sedge 2’-3’ Green May-June F/P N 50,51,55,56,57
Carex crinita Fringed sedge 2’-5’ Green May F/P/S N 50,51,55,56,57
Carex hystericina Porcupine sedge 2’-3’ Green May-June F/P/S N 50,51,55,56,57


Carex lupulina Common hop sedge 2’-3’
Green/
Brown


May-June F/P/S N 50,51,55,56,57


Carex muskingumensis Palm sedge 1’-2’ Brown May-June S N 55,56,57
Carex stipata Common fox sedge 1’-3’ Brown Apr-May F/P/S N 50,51,55,56,57
Carex stricta Tussock sedge 2’-3’ Brown Apr-Jun F/P N 50,51,55,56,57
Carex vulpinoidea Brown fox sedge 2’-3’ Brown May-Jun F/P N 50,51,55,56,57
Cinna arundinacea Common wood reed 3’-4’ Green Aug-Sep P/S N 55,56,57
Eleocharis acicularis Needle spike rush 6” Green May-Oct F N 50,51,55,56,57
Eleocharis obtusa Blunt spike rush 1’-2’ Green May-Sep F/P N 50,51,55,56,57
Glyceria striata Fowl manna grass 1’-5’ Green May-Jun F/P/S N 50,51,55,56,57
Juncus effusus Soft rush 1’-4’ Brown July F/P N 50,51,55,56,57
Juncus tenuis Path rush 6”-2’ Brown June F/P/S N 50,51,55,56,57
Juncus torreyi Torrey’s rush 1’-2’ Brown Jun-Sep F Y 51,55,56,57


Scirpus acutus
Hard-stemmed 
bulrush 4’-6’ Brown Apr-Aug F Y 50,51,55,56,57


Scirpus atrovirens Dark green rush 3’-5’ Brown Jun-Aug F N 50,51,55,56,57
Scirpus cyperinus Wool grass 3’-5’ Tan Jun-Sep F Y 50,51,55,56,57
Scirpus pendulus Red bulrush 2’-4’ Brown May-Jun F N 51,55,56,57
Scirpus validus Great bulrush 4’-8’ Brown May-Aug F Y 50,51,55,56,57


Planting Zone = zero-to-two inches above water level
These plants are tolerant of fluctuating water levels within this range. They will also tolerate short periods of inun-
dation, not to exceed 48 hours in most situations, making them appropriate for BMP settings.
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Botanical Name Common Name Height Color Bloom 
Time Sun Salt  


Tolerant Ecoregion


Forbs:


Alisma plantago-aquatica Water plantain 2’-4’ White Jul-Sep F N 50,51,55,56,57


Anemone canadensis Canada anemone 1’-2’ White May-Sep F/P N 50,51,55,56,57


Angelica atropurpurea Great angelica 6’-9’ White May-Jun F/P N 55,56,57


Asclepias incarnata Swamp milkweed 3’-5’ Pink Jun-Sep F/P N 50,51,55,56,57


Aster novae-angliae New England aster 3’-6’ Violet Jul-Oct F/P N 50,51,55,56,57


Aster puniceus Swamp aster 3’-6’
Lav/
White


Aug-Oct F Y 50,51,55,56,57


Aster umbellatus Flat-topped aster 1’-4’ White Jul-Oct F/P N 50,51,55,56,57


Cassia hebecarpa Wild senna 3’-5’ Yellow Jul-Aug F/P N 55,56


Chelone glabra Turtlehead 2’-4’ Cream Aug-Sep F/P/S N 50,51,55,56,57


Eupatorium maculatum Spotted Joe-pye 
weed 4’-7’ Pink Jun-Oct F/P N 50,51,55,56,57


Eupatorium perfoliatum Boneset 3’-5’ White Jul-Oct F/P Y 50,51,55,56,57


Euthamia graminifolia
Grass-leaved gold-
enrod


1’-4’ Yellow Jul-Sep F/P N 50,51,55,56,57


Gentiana andrewsii Bottle gentian 1’-3’ Blue Aug-Oct F/P N 50,51,55,56,57


Helenium autumnale Sneezeweed 3’-5’ Yellow Jul-Nov F/P Y 50,51,55,56,57


Helianthus giganteus Tall sunflower 5’-12’ Yellow Jul-Sep F/P N 50,51,55,56,57


Iris virginica Blue flag iris 2’-3’ Purple May-Jul F/P/S N 50,51,55,56,57


Liatris spicata Marsh blazing star 3’-5’ Pink Jul-Sep F/P N 55,56,57


Lilium michiganense Michigan lily 3’-8’ Orange Jul-Aug P/S N 55,56,57


Lobelia cardinalis Cardinal flower 2’-5’ Red Jul-Oct F/P/S N 50,51,55,56,57


Lobelia siphilitica Great blue lobelia 1’-4’ Blue Jul-Oct F/P/S N 50,51,55,56,57


Lobelia spicata Pale spiked lobelia 1’-3’ Lavender May-Aug F/P N 50,51,55,56,57


Mimulus ringens Monkeyflower 2’-4’ Lavender Jun-Sep F/P N 50,51,55,56,57


Physostegia virginiana Obedient plant 2’-5’ Pink Aug-Oct F Y 50,51,55,56,57


Pycnanthemum  
virginianum Mountain mint 1’-3’ White Jun-Oct F/P N 55,56,57


Rudbeckia laciniata Cutleaf coneflower 3’-10’ Yellow Jul-Nov F/P/S N 50,51,55,56,57


Sagittaria latifolila Arrowhead 1’-4’ White Jun-Sep F/P N 50,51,55,56,57


Saururus cernuus Lizard’s tail 2’-4’ White Jun-Aug P/S N 55,56,57


Sisyrinchium angustifolium Stout blue-eyed grass 1’ Blue May-Aug F/P N 55,56,57


Solidago ohiensis Ohio goldenrod 2’-3’ Yellow Jul-Oct F/P N 50,51,55,56,57


Solidago patula Swamp goldenrod 3’-6’ Yellow Aug-Oct F/P/S N 50,51,55,56,57


Solidago riddellii Riddell’s goldenrod 2’-5’ Yellow Sep-Nov F N 55,56,57


Spiraea alba Meadowsweet 3’-6’ White June-Sep F/P Y 50,51,55,56,57


Spiraea tomentosa Steeplebush 2’-5’ Pink Jul-Sep F/P Y 55,56,57


Thalictrum dasycarpum Purple meadow-rue 3’-6’ Cream May-Jul F/P N 50,51,55,56,57


Verbena hastata Blue vervain 3’-6’ Violet Jun-Sep F N 50,51,55,56,57


Vernonia missurica Missouri ironweed 3’-5’ Purple Jul-Sep F N 55,56,57


Zizia aurea Golden Alexanders 1’-3’ Yellow Apr-Jun F/P/S Y 55,56,57
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Swamp Milkweed


Cardinal Flower


Blue-Eyed Grass


Red-Osier Dogwood


Representative Zone C Species


Source: JFNew


 Monkey Flower


Joe-Pye Weed  


Path Rush


Obedient Plant
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Botanical Name Common Name Height Color Bloom 
Time Sun Salt  


Tolerant Ecoregion


Woody Species: 


Acer rubrum Red maple 90’ Green/
red Mar-May F/P/S N 50,51,55,56,57


Acer saccharinum Silver Maple 100’ Yellow Mar-Apr F/P N 50,51,55,56,57
Amelanchier arborea Downy serviceberry 40’ White April F/P/S N 50,51,55,56,57
Aronia prunifolia Purple chokeberry 10’ White Apr-Jul F/P N 50,51,55,56,57


Betula alleghaniensis Yellow birch 100’ Purple/
Yellow Apr-May P/S N 50,51,55,56,57


Betula papyrifera Paper birch 70’ Brown Apr-May F/P N 50,51,55,56,57
Celtis occidentalis Hackberry 60’ Green May F/P/S N 55,56,57
Cercis canadensis Redbud 25’ Red Apr-May F/P/S N 55,56,57
Cornus amomum Silky dogwood 10’ White May-Jul F/P N 51,55,56,57
Cornus sericea Red-osier dogwood 10’ White May-Sep F/P N 50,51,55,56,57
Corylus americana American hazelnut 10’ Yellow Apr-May F/P N 55,56,57
Ilex verticillata Winterberry 10’ White June F/P/S Y 50,51,55,56,57
Juglans nigra Black walnut 90’ Green May F/P N 51,55,56,57
Juniperus virginiana Red-cedar 50’ Brown Apr-May F/P N 55,56,57
Larix laricina American larch 75’ Brown May F/P N 50,51,55,56,57
Lindera benzoin Spicebush 15’ Yellow Apr-May P/S N 51,55,56,57
Liriodendron tulipifera Tulip tree 110’ Green May-Jun F/P N 55,56,57
Morus rubra Red mulberry 50’ Green May-Jun F/P/S N 55,56,57
Nyssa sylvatica Black gum 100’ Green May-Jul F/P/S Y 51,55,56,57
Physocarpus opulifolius Ninebark 10’ White May-Jun F/P N 50,51,55,56,57
Picea mariana Black spruce 60’ Brown May-Jun F/P/S N 50,51,57
Platanus occidentalis Sycamore 100’ Green May F/P N 55,56,57


Quercus bicolor Swamp white oak 70’ Green/
yellow May F/P/S N 55,56,57


Quercus macrocarpa Bur oak 85’ Yellow May-Jun F/P/S N 50,51,55,56,57


Quercus palustris Pin oak 90’ Green/
yellow Apr-May F/P/S Y 55,56,57


Ribes americanum Wild black currant 5’ Yellow Apr-Jun F/P/S N 50,51,55,56,57
Rosa carolina Pasture rose 3’ Pink Jun-Sep F/P N 55,56,57
Rosa palustris Swamp rose 2’-7’ Pink Jun-Aug F/P/S N 50,51,55,56,57
Thuja occidentalis White cedar 50’ Brown Apr-May F/P/S N 50,51,55,56,57
Tilia americana Basswood 100’ White Jun-Jul F/P/S N 50,51,55,56,57
Tsuga canadensis Hemlock 100’ Brown Apr-May F/P/S N 50,51,55,56,57
Ulmus americana American elm 100’ Brown Mar-Apr F/P/S N 50,51,55,56,57
Ulmus rubra Slippery elm 80’ Green Mar-Apr F/P/S N 51,55,56,57
Viburnum dentatum Arrowwood 10’ White May-Jun F/P/S N 51,55,56,57
Viburnum lentago Nannyberry 20’ White Apr-Jun P/S Y 50,51,55,56,57
Viburnum prunifolium Black haw 10’ White Apr-May F/P N 55
Viburnum trilobum Cranberry Viburnum 10’ White Apr-May F/P/S N 50,51,55,56,57
Grasses/Sedges/Rushes: 
Andropogon gerardii Big bluestem 4’-8’ Purple Jul-Sep F N 50,51,55,56,57
Calamagrostis canadensis Blue joint grass 2’-4’ Brown June F/P N 50,51,55,56,57
Carex comosa Bristly sedge 2’-3’ Green May-June F/P N 50,51,55,56,57
Carex crinita Fringed sedge 2’-5’ Green May F/P/S N 50,51,55,56,57
Carex hystericina Porcupine sedge 2’-3’ Green May-June F/P/S N 50,51,55,56,57


Carex lupulina Common hop sedge 2’-3’ Green/
Brown May-June F/P/S N 50,51,55,56,57


Carex muskingumensis Palm sedge 1’-2’ Brown May-June S N 55,56,57
Carex stipata Common fox sedge 1’-3’ Brown Apr-May F/P/S N 50,51,55,56,57
Carex stricta Tussock sedge 2’-3’ Brown Apr-Jun F/P N 50,51,55,56,57
Carex vulpinoidea Brown fox sedge 2’-3’ Brown May-Jun F/P N 50,51,55,56,57
Cinna arundinacea Common wood reed 3’-4’ Green Aug-Sep P/S N 55,56,57
Elymus canadensis Canada wild rye 3’-6’ Green Jun-Sep F/P N 50,51,55,56,57
Elymus hystrix Bottlebrush Grass 3’-5’ Green Jun-Jul P/S N
Elymus virginicus Virginia wild rye 2’-4’ Green Jun F/P/S N 50,51,55,56,57


Zone D


Planting Zone = two-to-four inches above water level
These plants tolerate fluctuating water levels within this range. They will also tolerate short periods of inundation, 
not to exceed 48 hours in most situations, making them appropriate for BMP settings.
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Botanical Name Common Name Height Color Bloom 
Time Sun Salt  


Tolerant Ecoregion


Glyceria striata Fowl manna grass 1’-5’ Green May-Jun F/P/S N 50,51,55,56,57


Juncus tenuis Path rush 6”-2’ Brown June F/P/S N 50,51,55,56,57
Juncus torreyi Torrey’s rush 1’-2’ Brown Jun-Sep F Y 51,55,56,57


Panicum virgatum Switch grass 3‘-5’ Green/
Purple Jun-Oct F/P Y 51,55,56,57


Scirpus atrovirens Dark green rush 3’-5’ Brown Jun-Aug F N 50,51,55,56,57
Scirpus cyperinus Wool grass 3’-5’ Tan Jun-Sep F Y 50,51,55,56,57
Scirpus pendulus Red bulrush 2’-4’ Brown May-Jun F N 51,55,56,57
Spartina pectinata Prairie cordgrass 6’-7’ Green Jul-Aug F Y 50,51,55,56,57
Forbs:
Anemone canadensis Canada anemone 1’-2’ White May-Sep F/P N 50,51,55,56,57
Angelica atropurpurea Great angelica 6’-9’ White May-Jun F/P N 55,56,57
Asclepias incarnata Swamp milkweed 3’-5’ Pink Jun-Sep F/P N 50,51,55,56,57
Aster novae-angliae New England aster 3’-6’ Violet Jul-Oct F/P N 50,51,55,56,57


Aster puniceus Swamp aster 3’-6’ Lav/
White Aug-Oct F Y 50,51,55,56,57


Aster umbellatus Flat-topped aster 1’-4’ White Jul-Oct F/P N 50,51,55,56,57
Cacalia atriplicifolia Pale Indian plantain 3’-8’ White Jun-Oct F/P/S N 55,56
Cassia hebecarpa Wild senna  3’-5’ Yellow Jul-Aug F/P N 55,56
Chelone glabra Turtlehead 2’-4’ Cream Aug-Sep F/P/S N 50,51,55,56,57
Coreopsis tripteris Tall coreopsis 4’-8’ Yellow Aug-Sep F/P N 55,56,57
Desmodium canadense Showy tick-trefoil 2’-5’ Purple Jun-Sep F/P N 51,55,56,57
Eryngium yuccifolium Rattlesnake master 3’-5’ White Jul-Sep F N 55


Eupatorium maculatum Spotted Joe-pye 
weed 4’-7’ Pink Jun-Oct F/P N 50,51,55,56,57


Eupatorium perfoliatum Boneset 3’-5’ White Jul-Oct F/P Y 50,51,55,56,57


Euthamia graminifolia Grass-leaved gold-
enrod 1’-4’ Yellow Jul-Sep F/P N 50,51,55,56,57


Gentiana andrewsii Bottle gentian 1’-3’ Blue Aug-Oct F/P N 50,51,55,56,57
Helenium autumnale Sneezeweed 3’-5’ Yellow Jul-Nov F/P Y 50,51,55,56,57
Helianthus giganteus Tall sunflower 5’-12’ Yellow Jul-Sep F/P N 50,51,55,56,57
Heliopsis helianthoides False sunflower 4’-6’ Yellow Jun-Oct F/P N 50,51,55,56,57
Iris virginica Blue flag iris 2’-3’ Purple May-Jul F/P/S N 50,51,55,56,57
Liatris spicata Marsh blazing star 3’-5’ Pink Jul-Sep F/P N 55,56,57
Lilium michiganense Michigan lily 3’-8’ Orange Jul-Aug P/S N 55,56,57
Lobelia cardinalis Cardinal flower 2’-5’ Red Jul-Oct F/P/S N 50,51,55,56,57
Lobelia siphilitica Great blue lobelia 1’-4’ Blue Jul-Oct F/P/S N 50,51,55,56,57
Lobelia spicata Pale spiked lobelia 1’-3’ Lavender May-Aug F/P N 50,51,55,56,57
Mimulus ringens Monkeyflower 2’-4’ Lavender Jun-Sep F/P N 50,51,55,56,57
Monarda fistulosa Wild bergamot 2’-5’ Lavender Jul-Sep F/P N 50,51,55,56,57
Physostegia virginiana Obedient plant 2’-5’ Pink Aug-Oct F Y 50,51,55,56,57


Polygonatum biflorum Solomon seal 1’-4’ Green/
White May/Jul P/S N 55,56,57


Pycnanthemum virginianum Mountain mint 1’-3’ White Jun-Oct F/P N 55,56,57


Rudbeckia laciniata Cutleaf coneflower 3’-10’ Yellow Jul-Nov F/P/S N 50,51,55,56,57


Rudbeckia triloba Three-lobed cone-
flower 2‘-5’ Yellow Aug-Oct F/P N 55,56,57


Solidago caesia Bluestem goldenrod 1’-2’ Yellow Sep-Oct P/S N 51,55,56,57


Solidago flexicaulis Zigzag goldenrod 1’-3’ Yellow Aug/Oct P/S N 50,51,55,56,57


Solidago ohiensis Ohio goldenrod 2’-3’ Yellow Jul-Oct F/P N 50,51,55,56,57


Solidago patula Swamp goldenrod 3’-6’ Yellow Aug-Oct F/P/S N 50,51,55,56,57


Solidago riddellii Riddell’s goldenrod 2’-5’ Yellow Sep-Nov F N 55,56,57


Spiraea alba Meadowsweet 3’-6’ White June-Sep F/P Y 50,51,55,56,57


Spiraea tomentosa Steeplebush 2’-5’ Pink Jul-Sep F/P Y 55,56,57


Thalictrum dasycarpum Purple meadow-rue 3’-6’ Cream May-Jul F/P N 50,51,55,56,57


Verbena hastata Blue vervain 3’-6’ Violet Jun-Sep F N 50,51,55,56,57


Vernonia missurica Missouri ironweed 3’-5’ Purple Jul-Sep F N 55,56,57


Veronicastrum virginicum Culver’s root 3’-6’ White Jun-Aug F/P N 55,56,57


Zizia aurea Golden Alexanders 1’-3’ Yellow Apr-Jun F/P/S Y 55,56,57
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Big Bluestem


Wild Columbine


Representative Zone D Species


Marsh Blazing Star


Source: JFNew
Meadowsweet 


Great Blue Lobelia


Michigan Lily   


Blue Vervain  


Virginia Mountain Mint
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Botanical Name Common Name Height Color Bloom 
Time Sun Salt  


Tolerant Ecoregion


Woody Species: 
Acer rubrum Red maple 90’ Green/


red Mar-May F/P/S N 50,51,55,56,57


Acer saccharum Sugar maple 100’ Green Apr-May F/P/S N 50,51,55,56,57
Acer saccharinum Silver Maple 100’ Yellow Mar-Apr F/P N 50,51,55,56,57
Amelanchier arborea Downy serviceberry 40’ White April F/P/S N N
Aronia prunifolia Purple chokeberry 10’ White Apr-Jul F/P N 50,51,55,56,57
Betula papyrifera Paper birch 70’ Brown Apr-May F/P N 50,51,55,56,57
Carya ovata Shagbark hickory 80’ Green May-Jun F/P/S N 55,56,57
Ceanothus americanus New Jersey tea 1’-3’ White Jun-Oct F/P N 50,51,55,56,57
Celtis occidentalis Hackberry 60’ Green May F/P/S N 55,56,57
Cercis canadensis Redbud 25’ Red Apr-May F/P/S N 55,56,57
Cornus amomum Silky dogwood 10’ White May-Jul F/P N 51,55,56,57
Cornus florida Flowering dogwood 30’ White May-Jun F/P/S N 55,56,57
Cornus sericea Red-osier dogwood 10’ White May-Sep F/P N 50,51,55,56,57
Corylus americana American hazelnut 10’ Yellow Apr-May F/P N 55,56,57
Gymnocladus dioicus Kentucky coffee tree 85’ White Jun F/P N 55,56,57
Juglans nigra Black walnut 90’ Green May F/P N 51,55,56,57
Juniperus virginiana Red-cedar 50’ Brown Apr-May F/P N 55,56,57
Larix laricina American larch 75’ Brown May F/P N 50,51,55,56,57
Lindera benzoin Spicebush 15’ Yellow Apr-May P/S N 51,55,56,57
Liriodendron tulipifera Tulip tree 110’ Green May-Jun F/P N 55,56,57
Morus rubra Red mulberry 50’ Green May-Jun F/P/S N 55,56,57
Nyssa sylvatica Black gum 100’ Green May-Jul F/P/S Y 51,55,56,57
Physocarpus opulifolius Ninebark 10’ White May-Jun F/P N 50,51,55,56,57
Picea mariana Black spruce 60’ Brown May-Jun F/P/S N 50,51,57
Pinus banksiana Jack pine 60’ Brown May-Jun F/P N 50,51,55,57
Pinus resinosa Red pine 100’ Brown Apr-May F/P N 50,51,55,57
Pinus strobus White pine 100’ Brown Jun F/P/S N 50,51,55,56,57
Platanus occidentalis Sycamore 100’ Green May F/P N 55,56,57
Prunus americana American plum 30’ Red Apr-May F/P N 55,56,57
Prunus virginiana Choke cherry 30’ White May-Jun F/P/S N 50,51,55,56,57


Quercus bicolor Swamp white oak 70’ Green/
yellow May F/P/S N 55,56,57


Quercus macrocarpa Bur oak 85’ Yellow May-Jun F/P/S N 50,51,55,56,57


Quercus palustris Pin oak 90’ Green/
yellow Apr-May F/P/S Y 55,56,57


Quercus rubra Red Oak 90’ Green May-Jun F/P/S N 50,51,55,56,57
Ribes americanum Wild black currant 5’ Yellow Apr-Jun F/P/S N 50,51,55,56,57
Rosa carolina Pasture rose 3’ Pink Jun-Sep F/P N 55,56,57
Tilia americana Basswood 100’ White Jun-Jul F/P/S N 50,51,55,56,57
Thuja occidentalis White cedar 50’ Brown Apr-May F/P/S N 50,51,55,56,57
Tsuga canadensis Hemlock 100’ Brown Apr-May F/P/S N 50,51,55,56,57
Ulmus americana American elm 100’ Brown Mar-Apr F/P/S N 50,51,55,56,57
Ulmus rubra Slippery elm 80’ Green Mar-Apr F/P/S N 51,55,56,57


Viburnum acerifolium Maple-leaved  
Viburnum 7’ White May-Aug F/P N 50,51,55,56,57


Viburnum dentatum Arrowwood 10’ White May-Jun F/P/S N 51,55,56,57
Viburnum prunifolium Black haw 10’ White Apr-May F/P N 55
Grasses/Sedges/Rushes: 
Andropogon gerardii Big bluestem 4’-8’ Purple Jul-Sep F N 50,51,55,56,57


Carex bicknellii Copper-shouldered 
oval sedge 1’-2’ Brown May-Jun F N 55,56


Carex muhlenbergii Sand bracted sedge 1’-3’ Brown May-Jun F/P/S N 51,55,56,57
Elymus canadensis Canada wild rye 3’-6’ Green Jun-Sep F/P N 50,51,55,56,57


Planting Zone = four-to-18 inches above water level
These plants tolerate  fluctuating water levels within this range. They will also tolerate short periods of inundation, 
not to exceed 48 hours in most situations, making them appropriate for BMP settings. 


Zone E
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Botanical Name Common Name Height Color Bloom 
Time Sun Salt  


Tolerant Ecoregion
Elymus hystrix Bottlebrush Grass 3’-5’ Green Jun-Jul P/S N
Elymus virginicus Virginia wild rye 2’-4’ Green Jun F/P/S N 50,51,55,56,57
Eragrostis spectabilis Purple love grass 1’-2’ Purple Aug-Oct F N 51,55,56,57
Juncus tenuis Path rush 6”-2’ Brown June F/P/S N 50,51,55,56,57
Panicum virgatum Switch grass 3’-6’ Green/


Purple Jun-Oct F/P Y 51,55,56,57


Schizachyrium scoparium Little bluestem 2’-4’ Brown Aug-Sep F/P Y 50,51,55,56,57
Sorghastrum nutans Indian grass 4’-9’ Green Aug-Sep F N 51,55,56,57
Spartina pectinata Prairie cordgrass 6’-7’ Green Jul-Aug F Y 50,51,55,56,57
Stipa spartea Porcupine grass 2’-4’ Green Aug-Sep F Y 55,56,57
Forbs:
Allium cernuum Nodding wild onion 1’-2’ Lavender Jun-Oct F/P N 55,56
Aquilegia canadensis Wild columbine 1’-3’ Red/


Yellow Apr-Jun F/P/S Y 50,51,55,56,57


Asclepias syriaca Common milkweed 2’-4’ Pink Jun-Aug F/P N 50,51,55,56,57
Asclepias tuberosa Butterflyweed 1’-3’ Orange Jun-Sep F/P Y 51,55,56,57
Asclepias verticillata Whorled milkweed 1’-2’ White Jun-Sep F/P N 51,55,56,57


Aster cordifolius Heart-leaved aster 2’-4’ Blue/
White Sep-Oct P/S N 55,56,57


Aster laevis Smooth aster 3’-5’ Blue Aug-Oct F Y 50,51,55,56,57
Aster lateriflorus Calico aster 1’-3’ White Jul-Oct F/P/S N 50,51,55,56,57
Aster macrophyllus Big-leaved aster 6”-2’ Lav/


White Jul-Oct P/S N 50,51,55,56,57


Aster novae-angliae New England aster 3’-6’ Violet Jul-Oct F/P N 50,51,55,56,57
Aster oolentangiensis Sky-blue aster 1’-4’ Blue Jul-Nov F/P Y 55,56,57
Aster shortii Short’s aster 1’-4’ Blue Aug-Oct P/S N 55,56
Cacalia atriplicifolia Pale Indian plantain 3’-8’ White Jun-Oct F/P/S N 55,56
Campanula americana Tall bellflower 2’-6’ Blue Jul-Nov P/S N 55,56,57
Cassia hebecarpa Wild senna  3’-5’ Yellow Jul-Aug F/P N 55,56
Clematis virginiana Virgin’s bower 9’ long White Jul-Aug F/P N 50,51,55,56,57
Coreopsis tripteris Tall coreopsis 4’-8’ Yellow Aug-Sep F/P N 55,56,57
Desmodium canadense Showy tick-trefoil 2’-5’ Purple Jun-Sep F/P N 55,56,57
Echinacea pallida Purple coneflower 2’-5’ Lavender May-Aug F N 55,56,57
Eryngium yuccifolium Rattlesnake master 3’-5’ White Jul-Sep F N 55
Eupatorium purpureum Purple Joe-pye weed 3’-6’ Pink Jul-Sep P N 55,56,57
Euphorbia corollata Flowering spurge 2’-4’ White May-Oct F/P N 51,55,56,57
Geranium maculatum Wild geranium 1’-2’ Pink Apr-Jul F/P/S N 55,56,57
Helianthus divaricatus Woodland sunflower 2’-6’ Yellow Jun-Sep P/S N 50,51,55,56,57
Helianthus giganteus Tall sunflower 5’-12’ Yellow Jul-Sep F/P N 50,51,55,56,57
elianthus pauciflorus Prairie sunflower 3’-5’ Yellow Jul-Oct F N 50,55,56,57
Heliopsis helianthoides False sunflower 4’-6’ Yellow Jun-Oct F/P N 50,51,55,56,57


Lespedeza capitata
Round-headed bush 
clover 2’-4’ Green Jul-Sep F/P N 55,56,57


Liatris aspera Rough blazing star 2’-3’ Violet Jul-Nov F/P Y 50,55,56,57
Liatris spicata Marsh blazing star 3’-5’ Pink Jul-Sep F/P/S N 55,56,57
Liatris scariosa Savanna blazing star 3’-5’ Violet Aug-Oct F/P N 50,51,55,56,57
Monarda fistulosa Wild bergamot 2’-5’ Lavender Jul-Sep F/P N 50,51,55,56,57
Penstemon digitalis Foxglove beardtongue 2’-4’ White May-Jul F/P N 50,51,55,56,57
Penstemon hirsutus Hairy beardtongue 1’-2’ Purple May-Jul F/P N 55,56,57
Phlox divaricata Wild blue phlox 1’-2’ Blue Apr-Jun P/S N 51,55,56,57
Phlox pilosa Sand prairie phlox 1’-2’ Pink May-Aug F/P N 56
Physostegia virginiana Obedient plant 2’-5’ Pink Aug-Oct F Y 50,51,55,56,57


Polygonatum biflorum Solomon seal 1’-4’ Green/
White May/Jul P/S N 55,56,57


Polygonatum pubescens Downy Solomon seal 1’-3’ White May-Jul P/S N 50,51,55,56,57
Pycnanthemum virginianum Mountain mint 1’-3’ White Jun-Oct F/P N 55,56,57
Ratibida pinnata Yellow coneflower 3’-6’ Yellow Jul-Oct F N 55,56
Rudbeckia hirta Black-eyed Susan 1’-3’ Yellow May-Oct F/P Y 50,51,55,56,57


Rudbeckia triloba
Three-lobed cone-
flower 2’-5’ Yellow Aug-Oct F/P N 55,56,57


Silphium terebinthinaceum Prairie-dock 3’-8’ Yellow Jun-Sep F N 55,56,57


Smilacina racemosa
Feathery false Solo-
mon’s seal 1’-3’ White Apr-Jun P/S N 50,51,55,56,57


Smilacina stellata
Starry false Solomon’s 
seal 1’-2’ White Apr-Jun F/P N 50,51,55,56,57


Solidago caesia Bluestem goldenrod 1’-2’ Yellow Sep-Oct P/S N 51,55,56,57
Solidago flexicaulis Zigzag goldenrod 1’-3’ Yellow Aug/Oct P/S N 50,51,55,56,57
Solidago juncea Early goldenrod 2’-4’ Yellow Jul-Sep F/P N 50,51,55,56,57
Solidago speciosa Showy goldenrod 1’-3’ Yellow Jul-Oct F/P Y 50,51,55,56,57
Thalictrum dioicum Early meadow-rue 1’-3’ Green Apr-May P/S N 50,51,55,56,57
Tradescantia ohiensis Spiderwort 2’-4’ Blue May-Oct F/P N 55,56,57
Vernonia missurica Missouri ironweed 3’-5’ Purple Jul-Sep F N 55,56,57
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Showy Goldenrod


Wild BergamotNew England Aster


Representative Zone E Species


Indian Grass


Wild Geranium


Redbud


Source: JFNew


Tall Bellflower
Tall Coreopsis
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Veronicastrum virginicum Culver’s root 3’-6’ White Jun-Aug F/P N 55,56,57


Botanical Name Common Name Height Color Bloom 
Time Sun Salt  


Tolerant Ecoregion


Woody Species: 
Acer rubrum Red maple 90’ Green/


red Mar-May F/P/S N 50,51,55,56,57


Acer saccharum Sugar maple 100’ Green Apr-May F/P/S N 50,51,55,56,57
Acer saccharinum Silver Maple 100’ Yellow Mar-Apr F/P N 50,51,55,56,57
Betula papyrifera Paper birch 70’ Brown Apr-May F/P N 50,51,55,56,57
Carya ovata Shagbark hickory 80’ Green May-Jun F/P/S N 55,56,57
Ceanothus americanus New Jersey tea 1’-3’ White Jun-Oct F/P N 50,51,55,56,57
Celtis occidentalis Hackberry 60’ Green May F/P/S N 55,56,57
Cercis canadensis Redbud 25’ Red Apr-May F/P/S N 55,56,57
Cornus florida Flowering dogwood 30’ White May-Jun F/P/S N 55,56,57
Corylus americana American hazelnut 10’ Yellow Apr-May F/P N 55,56,57
Gymnocladus dioicus Kentucky coffee tree 85’ White Jun F/P N 55,56,57
Hamamelis virginiana Witch hazel 30’ Yellow Oct-Nov F/P/S N 50,51,55,56,57
Juglans nigra Black walnut 90’ Green May F/P N 51,55,56,57
Juniperus virginiana Red-cedar 50’ Brown Apr-May F/P N 55,56,57
Liriodendron tulipifera Tulip tree 110’ Green May-Jun F/P N 55,56,57
Morus rubra Red mulberry 50’ Green May-Jun F/P/S N 55,56,57
Nyssa sylvatica Black gum 100’ Green May-Jul F/P/S Y 51,55,56,57
Pinus banksiana Jack pine 60’ Brown May-Jun F/P N 50,51,55,57
Pinus resinosa Red pine 100’ Brown Apr-May F/P N 50,51,55,57
Pinus strobus White pine 100’ Brown Jun F/P/S N 50,51,55,56,57
Prunus americana American plum 30’ Red Apr-May F/P N 55,56,57
Prunus virginiana Choke cherry 30’ White May-Jun F/P/S N 50,51,55,56,57
Quercus macrocarpa Bur oak 85’ Yellow May-Jun F/P/S N 50,51,55,56,57


Quercus palustris Pin oak 90’ Green/
yellow Apr-May F/P/S Y 55,56,57


Quercus rubra Red Oak 90’ Green May-Jun F/P/S N 50,51,55,56,57
Rosa carolina Pasture rose 3’ Pink Jun-Sep F/P N 55,56,57
Tilia americana Basswood 100’ Yellow Jun-Jul F/P/S N 50,51,55,56,57
Tsuga canadensis Hemlock 100’ Brown Apr-May F/P/S N 50,51,55,56,57
Viburnum acerifolium Maple-leaved Viburnum 7’ White May-Aug F/P N 50,51,55,56,57
Viburnum dentatum Arrowwood 10’ White May-Jun F/P/S N 51,55,56,57


Grasses/Sedges/Rushes: 
Andropogon gerardii Big bluestem 4’-8’ Purple Jul-Sep F N 50,51,55,56,57


Carex bicknellii Copper-shouldered oval 
sedge 1’-2’ Brown May-Jun F N 55,56


Carex muhlenbergii Sand bracted sedge 1’-3’ Brown May-Jun F/P/S N 51,55,56,57


Elymus canadensis Canada wild rye 3’-6’ Green Jun-Sep F/P N 50,51,55,56,57


Elymus hystrix Bottlebrush Grass 3’-5’ Green Jun-Jul P/S N 50,51,55,56,57


Eragrostis spectabilis Purple love grass 1’-2’ Purple Aug-Oct F N 51,55,56,57


Koeleria macrantha June grass 1’-2’ White May-Jul F/P N 50,51,55,56,57


Panicum virgatum Switch grass 3’-6’ Green/
Purple Jun-Oct F/P Y 51,55,56,57


Schizachyrium scoparium Little bluestem 2’-4’ Brown Aug-Sep F/P Y 50,51,55,56,57
Sorghastrum nutans Indian grass 4’-9’ Green Aug-Sep F N 51,55,56,57
Spartina pectinata Prairie cordgrass 6’-7’ Green Jul-Aug F Y 50,51,55,56,57


Zone F
Planting Zone = 18+inches above water level
These plants tolerate fluctuating water levels within this range, although they are generally less tolerant than most 
wetter species. They may tolerate short periods of inundation, not to exceed 48 hours in most situations, making 
them appropriate for upland BMP settings. 
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Botanical Name Common Name Height Color Bloom 
Time Sun Salt  


Tolerant Ecoregion


Stipa spartea Porcupine grass 2’-4’ Green Aug-Sep F Y 55,56,57
Forbs:
Allium cernuum Nodding wild onion 1’-2’ Lavender Jun-Oct F/P N 55,56
Asclepias syriaca Common milkweed 2’-4’ Pink Jun-Aug F/P N 50,51,55,56,57
Asclepias tuberosa Butterflyweed 1’-3’ Orange Jun-Sep F/P Y 51,55,56,57
Asclepias verticillata Whorled milkweed 1’-2’ White Jun-Sep F/P N 51,55,56,57


Aster cordifolius Heart-leaved aster 2’-4’ Blue/
White Sep-Oct P/S N 55,56,57


Aster laevis Smooth aster 3’-5’ Blue Aug-Oct F Y 50,51,55,56,57


Aster oolentangiensis Sky-blue aster 1’-4’ Blue Jul-Nov F/P Y 55,56,57


Aster shortii Short’s aster 1’-4’ Blue Aug-Oct P/S N 55,56


Cacalia atriplicifolia Pale Indian plantain 3’-8’ White Jun-Oct F/P/S N 55,56


Campanulaa americana Tall bellflower 2’-6’ Blue Jul-Nov P/S N 55,56,57


Clematis virginiana Virgin’s bower 9’ long White Jul-Aug F/P N 50,51,55,56,57


Coreopsis lanceolata Sand coreopsis 1’-2’ Yellow May-Aug F/P N 50,51,55


Coreopsis palmata Prairie coreopsis 1’-2’ Yellow Jun-Aug F/P N 55


Coreopsis tripteris Tall coreopsis 4’-8’ Yellow Aug-Sep F/P N 55,56,57


Echinacea pallida Purple coneflower 2’-5’ Lavender May-Aug F N 55,56,57


Eryngium yuccifolium Rattlesnake master 3’-5’ White Jul-Sep F N 55


Eupatorium purpureum Purple Joe-pye weed 3’-6’ Pink Jul-Sep P N 55,56,57


Euphorbia corollata Flowering spurge 2’-4’ White May-Oct F/P N 51,55,56,57
Geranium maculatum Wild geranium 1’-2’ Pink Apr-Jul F/P/S N 55,56,57
Helianthus divaricatus Woodland sunflower 2’-6’ Yellow Jun-Sep P/S N 50,51,55,56,57


Helianthus occidentalis Western sunflower 2’-4’ Yellow Aug-Sep F/P N 50,51,55,56,57


Helianthus pauciflorus Prairie sunflower 3’-5’ Yellow Jul-Oct F N 50,55,56,57


Heliopsis helianthoides False sunflower 4’-6’ Yellow Jun-Oct F/P N 50,51,55,56,57


Lespedeza capitata Round-headed bush 
clover 2’-4’ Green Jul-Sep F/P N 55,56,57


Liatris aspera Rough blazing star 2’-3’ Violet Jul-Nov F/P Y 50,55,56,57


Liatris cylindracea Cylindrical blazing star 1’-2’ Violet Jul-Oct F/P N 51,55,56,57


Liatris scariosa Savanna blazing star 3’-5’ Violet Aug-Oct F/P N 50,51,55,56,57
Lupinus perennis Wild lupine 1’-2’ Purple Apr-Jun F/P N 55,56,57
Monarda fistulosa Wild bergamot 2’-5’ Lavender Jul-Sep F/P N 50,51,55,56,57
Penstemon digitalis Foxglove beardtongue 2’-4’ White May-Jul F/P N 50,51,55,56,57
Penstemon hirsutus Hairy beardtongue 1’-2’ Purple May-Jul F/P N 55,56,57


Phlox pilosa Sand prairie phlox 1’-2’ Pink May-Aug F/P N 56


Polygonatum biflorum Solomon seal 1’-4’ Green/
White May/Jul P/S N 55,56,57


Polygonatum pubescens Downy Solomon seal 1’-3’ White May-Jul P/S N 50,51,55,56,57


Ratibida pinnata Yellow coneflower 3’-6’ Yellow Jul-Oct F N 55,56


Rudbeckia hirta Black-eyed Susan 1’-3’ Yellow May-Oct F/P Y 50,51,55,56,57


Silphium terebinthinaceum Prairie-dock 3’-8’ Yellow Jun-Sep F N 55,56,57


Smilacina racemosa Feathery false  
Solomon’s seal 1’-3’ White Apr-Jun P/S N 50,51,55,56,57


Smilacina stellata Starry false Solomon’s seal 1’-2’ White Apr-Jun F/P N 50,51,55,56,57


Solidago caesia Bluestem goldenrod 1’-2’ Yellow Sep-Oct P/S N 51,55,56,57


Solidago juncea Early goldenrod 2’-4’ Yellow Jul-Sep F/P N 50,51,55,56,57


Solidago speciosa Showy goldenrod 1’-3’ Yellow Jul-Oct F/P Y 50,51,55,56,57
Tradescantia ohiensis Spiderwort 2’-4’ Blue May-Oct F/P N 55,56,57
Veronicastrum virginicum Culver’s root 3’-6’ White Jun-Aug F/P N 55,56,57
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Yellow Coneflower 


Spiderwort


Representative Zone F Species


Source: JFNew


Wild Lupine


Foxglove Beardtongue


Little Bluestem


Sand CoreopsisPale Purple Coneflower


Rattlesnake Master


Butterfly Weed
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Zone G


Botanical Name Common Name Height Color Bloom 
Time Sun


Ajuga reptans ‘Bronze Beauty’ Bronze Beauty Ajuga 6” Blue May-Jun F


Allium maximowiczii ‘Alba’ White Flowered Ornamental Chive 6”-1’ White May-Jun F


Allium schoenoprasum ‘Glaucum’ Blue Flowered Ornamental Chive 6”-1’ Blue Jun-Jul F


Allium senescens montanum Mountain Garlic 6”-1’ Pink/Purple Jun-Aug F


Allium senescens glaucum Curly Onion 6”-1’ Pink Jul-Sep F


Allium tanguticum ‘Summer Beauty’ Summer Beauty Ornamental Chive 6”-1’ Pink Jul-Aug F


Aster ‘Wood’s Light Blue’ Wood’s Light Blue Aster 1’-3’ Blue Aug-Sep F


Athryium filix-femina Lady Fern 1’-3’ Green NA F/P/S


Blechnum spicant Deer Fern 1’-2’ Green NA F/P/S


Dryopteris erythrosora Autumn Fern 1’-2’ Green NA F/P/S


Euphorbia myrsinites Mytle Spurge 6”-1’ Yellow May-Jun F


Dryopteris intermedia Fancy Fern 1’-3’ Green NA F/P/S


Dyropteris marginalis Leatherleaf Fern 1’-2’ Green NA F/P/S


Geranium x ‘Rozanne’ Rozanne Gernaium 1’-2’ Violet Jun-Sep F/P


Hemerocallis ‘Barbara Mitchell’ Barbara Mitchell Daylily 2’-3’ Pink Jun-Aug F/P


Hemerocallis ‘Bill Norris’ Bill Norris Daylily 2’-3’ Yellow Jun-Aug F/P


Hemerocallis ‘Chicago Apache’ Chicago Apache Daylily 2’-3’ Red Jul-Sep F/P


Hosta ‘Francee’ Francee Hosta 1’-2’ Lavender Jul-Aug F/P/S


Hosta ‘Guacamole’ Guacamole Hosta 1’-2’ Pink Aug-Sep F/P/S


Hosta ‘Summer Fragrance’ Summer Fragrance Hosta 1’-2’ Lavender Aug-Sep F/P/S


Hosta sieboldiana ‘Elegans’ Elegans Hosta 1’-2’ White Jul-Aug F/P/S


Sedum ‘Autumn Charm’ Autumn Charm Sedum 6”-1’ Pink Jun-Jul F


Sedum ‘Joyce Henderson’ Joyce Henderson Sedum 6”-1’ Pink May-Jun F


Sedum ‘Mini Me’ Mini Me Sedum 6”-1’ Green NA F


Sedum acre ‘Oktoberfest’ Oktoberfest Sedum 6”-1’ Yellow Jul-Sep F


Sedum album ‘Athoum’ Jelly Bean Sedum 6”-1’ Pink Aug-Sep F


Sedum album ‘Coral Carpet’ Coral Carpet Sedum 6”-1’ White Jun-Aug F


Sedum album ‘Faro Island’ Faro Island Sedum 6”-1’ White Jun-Aug F


Sedum album ‘Green Ice’ Green Ice Sedum 6”-1’ White Jun-Jul F


Sedum album ‘Murale’ Wall Sedum 6”-1’ White Jun-Jul F


Sedum cauticola ‘Sunset Cloud’ Sunset Cloud Sedum 6”-1’ Pink Jul-Aug F


Sedum divergens Cascade Sedum 6”-1’ Yellow Jun-Jul F


Sedum ellacombianum Ellacombe’s Sedum 6”-1’ Yellow May-Jun F


Sedum ellacombianum ‘Variegatum’ Variegated Ellacombe’s Sedum 6”-1’ Yelow May-Jun F
Sedum floriferum ‘Weihenstephaner 
Gold’


Weihenstephaner Gold Sedum 6”-1’ Yellow Jun-Jul F


Sedum grisbachii Griseback Sedum 6”-1’ Yellow Jul-Aug F


Sedum hybridum ‘Tekaridake’ Tekaridake Kamtschatka Sedum 6”-1’ Yellow Jun F


Sedum kamtschaticum ‘Variegatum’ Variegated Kamtschatka Sedum 6”-1’ Orange Jul-Aug F


Sedum middendorfianum var. 
diffusum


Diffuse Middendorf’s Sedum 6”-1’ Yellow May-Jun F


Planter Box Plantings
Although this manual typically recommends using native plants wherever possible, certain situations call for non-
native plants due to particular site conditions. Because planter boxes traditionally have a short soil column and are 
exposed to drier conditions, non-native plants should be considered as long as they are considered non-invasive. 
Therefore, the list below contains both native and non-native species. Many planter boxes have traditionally used 
annual flowers. However, we  recommend using perennial plants for establishing root systems and lowering main-
tenance in the long term. Many more species are available for planter boxes than are listed.
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Guacamole Hosta


Representative Zone G Species


Mountain Garlic


Lady Fern


Wall Sedum


Source: JFNew
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Vegetated Roof Plantings
Research to-date shows that native plants do not typically thrive in vegetated roofs. Therefore, the list below reflects 
species that are known to thrive in green roof situations. All species listed below will generally grow to a height of 
six-to-18 inches.


Zone H


Botanical Name Common Name Color Bloom Time


Allium maximowiczii ‘Alba’ White Flowered Ornamental Chive White May-Jun


Allium schoenoprasum ‘Dwarf’ Dwarf Ornamental Chive Pink May-Jun


Allium schoenoprasum ‘Glaucum’ Blue Flowered Ornamental Chive Blue Jun-Jul


Allium senescens montanum Mountain Garlic Pink/Purple Jun-Aug


Allium senescens glaucum Curly Onion Pink Jul-Sep


Allium tanguticum ‘Summer Beauty’ Summer Beauty Ornamental Chive Pink Jul-Aug


Euphorbia myrsinites Mytle Spurge Yellow May-Jun


Sedum ‘Autumn Charm’ Autumn Charm Sedum Pink Jun-Jul


Sedum ‘Joyce Henderson’ Joyce Henderson Sedum Pink May-Jun


Sedum ‘Mini Me’ Mini Me Sedum Green NA


Sedum acre ‘Aureum’ Gold Leaved Goldmoss Sedum Yellow May-Jun


Sedum acre ‘Oktoberfest’ Oktoberfest Sedum Yellow Jul-Sep


Sedum album ‘Athoum’ Jelly Bean Sedum Pink Aug-Sep


Sedum album ‘Coral Carpet’ Coral Carpet Sedum White Jun-Aug


Sedum album ‘Faro Island’ Faro Island Sedum White Jun-Aug


Sedum album ‘Green Ice’ Green Ice Sedum White Jun-Jul


Sedum album ‘Murale’ Wall Sedum White Jun-Jul


Sedum album ‘Red Ice’ Red Ice Sedum White Jun-Jul


Sedum cautacola ‘Bertram Anderson’ Bertram Anderson Sedum Pink Jul-Aug


Sedum cauticola ‘Sunset Cloud’ Sunset Cloud Sedum Pink Jul-Aug


Sedum divergens Cascade Sedum Yellow Jun-Jul


Sedum ellacombianum Ellacombe’s Sedum Yellow May-Jun


Sedum ellacombianum ‘Variegatum’ Variegated Ellacombe’s Sedum Yelow May-Jun


Sedum floriferum ‘Weihenstephaner Gold’ Weihenstephaner Gold Sedum Yellow Jun-Jul


Sedum grisbachii Griseback Sedum Yellow Jul-Aug


Sedum hispanicum ‘Pinkie’ Pinkie Sedum Pink Jun-Jul


Sedum hybridum ‘Immergunchen’ Evergreen Sedum Yellow Jun, Sep


Sedum hybridum ‘Tekaridake’ Tekaridake Kamtschatka Sedum Yellow Jun


Sedum kamtschaticum ‘Variegatum’ Variegated Kamtschatka Sedum Orange Jul-Aug


Sedum middendorfianum var. diffusum Diffuse Middendorf’s Sedum Yellow May-Jun


*List provided by Hortech, Inc.
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Mountain Garlic


Representative Zone H Species


Source: JFNew


Ellacombe’s Sedum


Wall Sedum


Cascade Sedum
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Numerous BMPs in this manual have similar material needs. These BMPs are listed in the table below. Detailed 
information on each material requirement follows. In addition, Porous Pavement and Vegetated Roofs have signifi-
cant material requirements that are listed according to their individual needs.  


Appendix D


Recommended Materials


 Constructed 
Filters


Dry 
Well


Infiltration 
Trench


Planter 
Boxes


Porous 
Pavement


Subsurface 
Infiltration


Vegetated 
Filter Strip


Vegetated 
Swale


Check dams X X


Non-Woven 
Geotextile 


X X X X X X X


Pea Gravel X


Peat X X


Pervious Berms X


Pipe – 8” X X X X X X X


Sand X X X


Stone/Gravel X X


Stone – 30% X


Stone – 40% X X


Check dams (Vegetated Filter Strip, Vegetated Swale) 
An earthen check dam shall be constructed of sand, gravel, and sandy loam to encourage grass cover. (Sand: ASTM 
C-33 fine aggregate concrete sand 0.02 in to 0.04 in, Gravel: AASHTO M-43 0.5 in to 1.0 in). A stone check dam 
shall be constructed of R-4 rip rap, or equivalent.


Non-Woven Geotextile (Constructed Filter, Dry Well, Infiltration Trench, Planter 
Boxes, Vegetated Filter Strip)
Should consist of needled nonwoven polypropylene fibers and meet the following properties:


a. Grab Tensile Strength (ASTM-D4632) 120 lbs min.


b. Mullen Burst Strength (ASTM-D3786) 225 psi min.


c. Flow Rate (ASTM-D4491) 110 gal/min/ft2 min.


d. UV Resistance after 500 hrs (ASTM-D4355) 70% min.


e. Puncture strength (ASTM D-4833-00) 90 lb. min.


f. Apparent opening size (ASTM D-4751-99A) 60-70 US Sieve


Heat-set or heat-calendared fabrics are not permitted. Acceptable types include Mirafi 140N, Amoco 4547, Geotex 
451, or approved others.


Pea Gravel (Vegetated Filter Strip)
Clean bank-run gravel may also be used and should meet ASTM D 448 and be sized as per No.6 or 1/8” to 3/8”. 


Peat (Constructed Filter, Planter Boxes)
Should have ash content <15%, pH range 3.3-5.2, loose bulk density range 0.12-0.14 g/cc. 
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Pervious Berms (Vegetated Filter Strip) 
The berm shall have a height of 6-12 in and be constructed of sand, gravel, and sandy loam to encourage grass cover.  
(Sand: ASTM C-33 fine aggregate concrete sand 0.02”-0.04”, Gravel: AASHTO M-43 ½” to 1”)


Pipe - (Dry Well, Porous Pavement, Subsurface Infiltration, Constructed Filter, 
Infiltration Trench, Planter Boxes, Vegetated Filter Strip) 
Should be continuously perforated, smooth interior, with a minimum inside diameter as required.  High-density 
polyethylene (HDPE) pipe shall meet AASHTO M252, Type S or M294, Type S (12 gauge aluminum or  pipe may 
also be used in seepage pits). 


Sand (Constructed Filter, Planter Boxes, Vegetated Swale)
Should be ASTM-C-33 (or AASHTO M-6) size (0.02” – 0.04”), concrete sand, clean, medium to fine sand.


Stone/Gravel (Constructed Filter, Planter Boxes): 
Should be uniformly graded coarse aggregate, 1 inch to ½ inch with a wash loss of no more than 0.5%, AASHTO 
size number 5 per AASHTO Specifications, Part I, 19th Ed., 1998, or later and have voids of 40% as measured by 
ASTM-C29.


Stone – 40% voids (Infiltration Trench, Porous Pavement, Subsurface Infiltration Bed,)
Infiltration trenches should have stone 2-inch to 1-inch uniformly graded coarse aggregate, with a wash loss of no 
more than 0.5%, AASHTO size number 3 per AASHTO Specifications, Part I, 19th Ed., 1998, or later and shall have 
voids 40% as measured by ASTM-C29.


Porous Pavement
General
Choker base course aggregate for beds shall be 3/8 inch to 3/4 inch clean, uniformly-graded, coarse, crushed aggre-
gate AASHTO size number 57 per Table 4, AASHTO Specifications, Part I, 19th Ed., 1998 (p. 47). 


Porous Asphalt
Bituminous surface course for porous paving shall be 2.5 to 3 inches thick with a bituminous mix of 5.75% to 6.75% by 
total weight as determined by testing below. Use neat asphalt binder modified with an elastomeric polymer to produce 
a binder meeting the requirements of PG 76-22P (in northern Michigan, use PG 76-28P as appropriate) as specified in 
AASHTO MP-1.  The composite materials shall be thoroughly blended at the asphalt refinery or terminal prior to being 
loaded into the transport vehicle.  The polymer modified asphalt binder shall be heat and storage stable. 


Determination of optimal asphalt content should be determined according the following tests: 


• Draindown Test (ASTM Method D6390)


• Moisture Susceptibility Test using the Modifed Lottman Method (AASHTO T283) with the following:


 ° Compact using 50 gyrations of Superpave gyratory compactor


 ° Apply partial vacuum of 26 inches of Hg for 10 minutes to whatever saturation is achieved.


 ° Keep specimens submerged in water during freeze cycle.


 ° Required retained tensile strength (TSR) >= 80%


• Air Voids Test (AASHTO T269/ASTM D3203)


Hydrated lime, if required, shall meet the requirements of AASHTO M 303 Type 1 and shall be blended with the 
damp aggregate at a rate of 1.0% by weight of the total dry aggregate. The additive must be able to prevent the 
separation of the asphalt binder from the aggregate and achieve a required tensile strength ratio (TSR) of at least 
80% on the asphalt mix.
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Fibers, if used, shall consist of either cellulose fibers or mineral fibers which are to be treated with a cationic sizing 
agent to enhance dispersement of the fiber as well as increase cohesion of the fiber to the bitumen.  Fiber is to be 
added at a dosage rate between 0.2% and 0.4% by weight of total mix. 


• Mineral fibers shall be from virgin, basalt, diabase, or slag with a maximum average fiber length of 6.35 mm 
and a maximum average fiber thickness of 0.005 mm.


• Cellulose fiber – Fiber length shall be 6.4 mm (max), Ash Content 18% non-volatiles (±5%), pH 7.5 (± 1), Oil 
absorption (times fiber weight) 5.0 (± 1), Moisture Content 5.0 (max).  


Porous Concrete  
The use of Installers or Craftsmen who have been certified by the NRMCA’s Pervious Concrete Contractor Certi-
fication Program is strongly recommended. Contractor shall furnish a proposed mix design with all applicable 
information to the Engineer prior to commencement of work. Critical mix characteristics typically include the 
following:


• Cement Content:  550 to 650 lb/cy


• Fine aggregate, if used: maximum 3 cu. ft. per cu. yd. 


• Admixtures: use in accordance with the manufacturer’s instructions and recommendations


• An aggregate/cement (A/C) ratio: 4:1 to 4.5:1


• Water/cement (W/C) ratio: 0.27 to 0.34


• Curing:  shall begin within 15 minutes after placement and continue for 7 days


The data shall include unit weights determined in accordance with ASTM C29 paragraph 11, jigging procedure.


Cement:  Portland Cement Type II or V conforming to ASTM C150 or Portland Cement Type IP or IS conforming 
to ASTM C595. The total cementitious material shall be between 550 and 650 lb./cy.


Aggregate: Use No 8 coarse aggregate (3/8 to No. 16) per ASTM C33 or No. 89 coarse aggregate (3/8 to No. 50) 
per ASTM D 448.  If other gradation of aggregate is to be used, submit data on proposed material to owner for 
approval. The volume of aggregate per cu. yd. shall be equal to 27 cu.ft. when calculated as a function of the unit 
weight determined in accordance with ASTM C 29 jigging procedure.  Fine aggregate, if used, should not exceed 3 
cu. ft. and shall be included in the total aggregate volume.


Air Entraining Agent:  Shall comply with ASTM C 260 and shall be used to improve workability and resistance 
to freeze/thaw cycles. 


Admixtures:  The following admixtures shall be used:


• Type D Water Reducing/Retarding – ASTM C 494.


• A hydration stabilizer that also meets the requirements of ASTM C 494 Type B Retarding or Type D Water 
Reducing/Retarding admixtures may be used. This stabilizer suspends cement hydration by forming a 
protective barrier around the cementitious particles, which delays the particles from achieving initial set.


Water:  Potable shall be used and shall comply with ASTM C1602. Mix water shall be such that the cement paste 
displays a wet metallic sheen without causing the paste to flow from the aggregate.  (Mix water yielding a cement 
paste with a dull-dry appearance has insufficient water for hydration).


• Insufficient water results in inconsistency in the mix and poor bond strength.


• High water content results in the paste sealing the void system primarily at the bottom and poor surface bond.


An aggregate/cement (A/C) ratio range of 4:1 to 4.5:1 and a water/cement (W/C) ratio range of 0.27 to 0.34 should 
produce pervious pavement of satisfactory properties in regard to permeability, load carrying capacity, and durabil-
ity characteristics.



http://cu.ft/
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Vegetated roofs 
Some key components and associated performance-related properties are as follows: 


Root-barriers should be thermoplastic membranes with a thickness of at least 30 mils. Thermoplastic sheets can 
be bonded using hot-air fusion methods, rendering the seams safe from root penetration. Membranes that have been 
certified for use as root-barriers are recommended. At present only FLL offers a recognized test for root-barriers.  
Several FLL-certified materials are available in the United States. Interested American manufactures can submit 
products for testing to FLL-certified labs.


Granular drainage media should be a non-carbonate mineral aggregate conforming to the following specifications:


• Saturated Hydraulic Conductivity >= 25 in/min


• Total Organic Matter, by Wet Combustion (MSA) <= 1% 


• Abrasion Resistance (ASTM-C131-96) <= 25% loss


• Soundness (ASTM-C88 or T103 or T103-91) <= 5% loss


• Porosity (ASTM-C29) >= 25%


• Alkalinity, CaCO3 equivalents (MSA) <= 1 %


• Grain-Size Distribution (ASTM-C136)


  Pct. Passing US#18 sieve <= 1% 


  Pct. Passing ¼-inch sieve <= 30% 


  Pct. Passing 3/8-inch sieve >= 80% 


Growth media should be a soil-like mixture containing not more than 15% organic content (wet combustion or loss 
on ignition methods). The appropriate grain-size distribution is essential for achieving the proper moisture content, 
permeability, nutrient management, and non-capillary porosity, and ‘soil’ structure. The grain-size guidelines vary 
for single and dual media vegetated cover assemblies.   


 Non-capillary Pore Space at Field Capacity,  
0.333 bar (TMECC 03.01, A) >= 15% (vol)


 Moisture Content at Field Capacity  
(TMECC 03.01, A) >= 12% (vol)


 Maximum Media Water Retention (FLL) >= 30% (vol)


 Alkalinity, Ca CO3 equivalents (MSA) <= 2.5%


 Total Organic Matter by Wet Combustion (MSA)  3-15% (dry wt.)


 pH (RCSTP) 6.5-8.0 


 Soluble Salts (DTPA saturated media extraction)”(RCSTP) <= 6 mmhos/cm 


 Cation exchange capacity (MSA) >= 10 meq/100g


 Saturated Hydraulic Conductivity for Single 
Media Assemblies (FLL) >= 0.05 in/min


 Saturated Hydraulic Conductivity for Dual 
Media Assemblies (FLL) >= 0.30 in/min
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 Grain-size Distribution of the Mineral Fraction (ASTM-D422)


  Single Media Assemblies:


   Clay fraction (2 micron) 0 


   Pct. Passing US#200 sieve (i.e., silt fraction) <= 5% 


   Pct. Passing US#60 sieve <= 10%


   Pct. Passing US#18 sieve 5 - 50%


   Pct. Passing 1/8-inch sieve 0 - 70%


   Pct. Passing 3/8-inch sieve 75 -100%


  Dual Media Assemblies:


   Clay fraction (2 micron) 0 


   Pct. Passing US#200 sieve (i.e., silt fraction) 5-15% 


   Pct. Passing US#60 sieve 10-25%


   Pct. Passing US#18 sieve 20 - 50%


   Pct. Passing 1/8-inch sieve 55 - 95%


   Pct. Passing 3/8-inch sieve 90 -100%


Macro- and micro-nutrients shall be incorporated in the formulation in initial proportions suitable for support the 
specified planting. 


Separation fabric should be readily penetrated by roots, but provide a durable separation between the drainage and 
growth media layers (Only lightweight nonwoven geotextiles are recommended for this function.  


• Unit Weight (ASTM-D3776) <= 4.25 oz/yd2


• Grab tensile (ASTM-D4632) <= 90 lb


• Mullen Burst Strength (ASTM-D4632) >= 135 lb/in


• Permittivity (ASTM-D4491) >= 2 per second











LID Manual for Michigan – Appendix E Page 437


Purpose of this Protocol
The soil infiltration testing protocol describes evaluation 
and field testing procedures to determine if infiltration 
BMPs are suitable at a site, as well as to obtain the 
required data for infiltration BMP design. 


When to Conduct Testing
The Site Design Process for LID, outlined in Chapter 5 
of this manual, describes a process for site development 
and application of nonstructural and structural BMPs. It 
is recommended that soil evaluation and investigation 
be conducted following development of a concept plan 
or early in the development of a preliminary plan. 


Who Should Conduct Testing
Soil evaluation and investigation may be conducted 
by soil scientists, local health department sanitarians, 
design engineers, professional geologists, and other 
qualified professionals and technicians. The stormwater 
designer is strongly encouraged to directly observe the 
testing process to obtain a first-hand understanding of 
site conditions. 


Importance of Stormwater BMP 
Areas 
Sites are often defined as unsuitable for infiltration 
BMPs and soil-based BMPs due to proposed grade 
changes (excessive cut or fill) or lack of suitable areas. 
Many sites will be constrained and unsuitable for infil-
tration BMPs. However, if suitable areas exist, these 
areas should be identified early in the design process 
and should not be subject to a building program that 
precludes infiltration BMPs. Full build-out of site areas 
otherwise deemed to be suitable for infiltration should 
not provide an exemption or waiver for adequate storm-
water volume control or groundwater recharge.


Appendix E


Soil Infiltration Testing Protocol
Safety
As with all field work and testing, attention to all appli-
cable Occupational Safety and Health Administration 
(OSHA) regulations and local guidelines related to 
earthwork and excavation is required. Digging and 
excavation should never be conducted without adequate 
notification through the Michigan One Call system 
(Miss Dig www.missdig.net or 1-800-482-7171). Exca-
vations should never be left unsecured and unmarked, 
and all applicable authorities should be notified prior to 
any work. 


Infiltration Testing:  
A Multi-Step Process
Infiltration testing is a four-step process to obtain the 
necessary data for the design of the stormwater manage-
ment plan. The four steps include:


1. Background evaluation


 • Based on available published and site specific 
data


 • Includes consideration of proposed development 
plan


 • Used to identify potential BMP locations and 
testing locations


 • Prior to field work (desktop)


2. Test pit (deep hole) observations 


 • Includes multiple testing locations


 • Provides an understanding of sub-surface 
conditions


 • Identifies limiting conditions


3. Infiltration testing


 • Must be conducted onsite


 • Different testing methods available


4. Design considerations


 • Determine suitable infiltration rate for design 
calculations


 • Consider BMP drawdown


 • Consider peak rate attenuation



http://www.missdig.net/
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Step 1. Background evaluation
Prior to performing testing and developing a detailed 
site plan, existing conditions at the site should be inven-
toried and mapped including, but not limited to:


• Existing mapped soils and USDA Hydrologic Soil 
Group classifications.


• Existing geology, including depth to bedrock, karst 
conditions, or other features of note.


• Existing streams (perennial and intermittent, 
including intermittent swales), water bodies, 
wetlands, hydric soils, floodplains, alluvial soils, 
stream classifications, headwaters, and first order 
streams.


• Existing topography, slope, drainage patterns, and 
watershed boundaries.


• Existing land use conditions.


• Other natural or man-made features or conditions 
that may impact design, such as past uses of site, 
existing nearby structures (buildings, walls), 
abandoned wells, etc.


• A concept plan or preliminary layout plan for 
development should be evaluated, including:


 ° Preliminary grading plan and areas of cut and 
fill,


 ° Location of all existing and proposed water 
supply sources and wells,


 ° Location of all former, existing, and proposed 
onsite wastewater systems,


 ° Location of other features of note such as utility 
rights-of-way, water and sewer lines, etc.,


 ° Existing data such as structural borings, and


 ° Proposed location of development features 
(buildings, roads, utilities, walls, etc.).


In Step 1, the designer should determine the potential 
location of infiltration BMPs. The approximate location 
of these BMPs should be on the proposed development 
plan and serve as the basis for the location and number 
of tests to be performed onsite.


Important: If the proposed development is located on 
areas that may otherwise be a suitable BMP location, 
or if the proposed grading plan is such that potential 
BMP locations are eliminated, the designer is strongly 
encouraged to revisit the proposed layout and grading 


plan and adjust the development plan as necessary. Full 
build-out of areas suitable for infiltration BMPs should 
not preclude the use of BMPs for runoff volume reduc-
tion and groundwater recharge. 


Step 2. Test pits (deep holes)
A test pit (deep hole) allows visual observation of the 
soil horizons and overall soil conditions both hori-
zontally and vertically in that portion of the site. An 
extensive number of test pit observations can be made 
across a site at a relatively low cost and in a short time 
period. The use of soil borings as a substitute for test 
pits is strongly discouraged, as visual observation is 
narrowly limited in a soil boring and the soil horizons 
cannot be observed in-situ, but must be observed from 
the extracted borings. 


A test pit (deep hole) consists of a backhoe-excavated 
trench, 2½-3 feet wide, to a depth of 6-7½ feet, or until 
bedrock or fully saturated conditions are encountered. 
The trench should be benched at a depth of 2-3 feet for 
access and/or infiltration testing. 


At each test pit, the following conditions are to be noted 
and described. Depth measurements should be described 
as depth below the ground surface:


• Soil horizons (upper and lower boundary),


• Soil texture, structure, and color for each horizon,


• Color patterns (mottling) and observed depth,


• Depth to water table,


• Depth to bedrock,


• Observance of pores or roots (size, depth),


• Estimated type and percent coarse fragments,


• Hardpan or limiting layers,


• Strike and dip of horizons (especially lateral 
direction of flow at limiting layers), and


• Additional comments or observations.


The Sample Soil Log Form at the end of this protocol 
may be used for documenting each test pit. 


At the designer’s discretion, soil samples may be 
collected at various horizons for additional analysis. 
Following testing, the test pits should be refilled with the 
original soil and the topsoil replaced. A test pit should 
never be accessed if soil conditions are unsuitable or 
unstable for safe entry, or if site constraints preclude 
entry. OSHA regulations should always be observed. 







LID Manual for Michigan – Appendix E Page 439


It is important that the test pit provide information 
related to conditions at the bottom of the proposed 
infiltration BMP. If the BMP depth will be greater than 
90 inches below existing grade, deeper excavation of 
the test pit will be required. The designer is cautioned 
regarding the proposal of systems that are significantly 
deeper than the existing topography, as the suitability 
for infiltration is likely to decrease. The design engineer 
is encouraged to consider reducing grading and earth-
work as needed to reduce site disturbance and provide 
greater opportunity for stormwater management. 


The number of test pits varies depending on site condi-
tions and the proposed development plan. General 
guidelines are as follows:


• For single-family residential subdivisions with 
on-lot infiltration BMPs, one test pit per lot is 
recommended, preferably within 100 feet of the 
proposed BMP area.


• For multi-family and high-density residential 
developments, one test pit per BMP area or acre is 
recommended.


• For large infiltration areas (basins, commercial, 
institutional, industrial, and other proposed land 
uses), multiple test pits should be evenly distributed 
at the rate of four to six pits per acre of BMP area.


The recommendations above are guidelines. Additional 
tests should be conducted if local conditions indicate 
significant variability in soil types, geology, water table 
levels, depth and type of bedrock, topography, etc. Simi-
larly, uniform site conditions may indicate that fewer 
test pits are required. Excessive testing and disturbance 
of the site prior to construction is not recommended.


Step 3. Infiltration tests
A variety of field tests exists for determining the infil-
tration capacity of a soil. Laboratory tests are not 
recommended, as a homogeneous laboratory sample 
does not represent field conditions. Infiltration tests 
should be conducted in the field. Infiltration tests 
should not be conducted in the rain, within 24 hours 
of significant rainfall events (>0.5 inches), or when the 
temperature is below freezing.


At least one test should be conducted at the proposed 
bottom elevation of an infiltration BMP, and a mini-
mum of two tests per test pit are recommended. Based 
on observed field conditions, the designer may elect to 
modify the proposed bottom elevation of a BMP. Person-
nel conducting infiltration tests should be prepared to 
adjust test locations and depths depending on observed 
conditions.


Methodologies discussed in this protocol include:


• Double-ring infiltrometer tests.


• Percolation tests (such as for onsite wastewater 
systems).


There are differences between the two methods. A 
double-ring infiltrometer test estimates the vertical 
movement of water through the bottom of the test area. 
The outer ring helps to reduce the lateral movement of 
water in the soil from the inner ring. A percolation test 
allows water movement through both the bottom and 
sides of the test area. For this reason, the measured rate 
of water level drop in a percolation test must be adjusted 
to represent the discharge that is occurring on both the 
bottom and sides of the percolation test hole. 


Other testing methodologies and standards that are 
available but not discussed in detail in this protocol 
include (but are not limited to):


• Constant head double-ring infiltrometer.


• Testing as described in the Maryland Stormwater 
Manual, Appendix D.1, using five-inch diameter 
casing.


• ASTM 2003 Volume 4.08, Soil and Rock (I): 
Designation D 3385-03, Standard Test Method for 
Infiltration Rate of Soils in Field Using a Double-
Ring Infiltrometer. 


• ASTM 2002 Volume 4.09, Soil and Rock (II): 
Designation D 5093-90, Standard Test Method 
for Field Measurement of Infiltration Rate Using 
a Double-Ring Infiltrometer with a Sealed-Inner 
Ring. 


• Guelph permeameter.


• Constant head permeameter (Amoozemeter).
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Methodology for double-ring infiltrometer field test


A double-ring infiltrometer consists of two concentric 
metal rings. The rings are driven into the ground and 
filled with water. The outer ring helps to prevent diver-
gent flow. The drop-in water level or volume in the 
inner ring is used to calculate an infiltration rate. The 
infiltration rate is the amount of water per surface area 
and time unit which penetrates the soils. The diameter 
of the inner ring should be approximately 50-70 percent 
of the diameter of the outer ring, with a minimum inner 
ring size of four inches. Double-ring infiltrometer test-
ing equipment designed specifically for that purpose 
may be purchased. However, field testing for storm-
water BMP design may also be conducted with readily 
available materials.


Equipment for double-ring infiltrometer test:
Two concentric cylinder rings six inches or greater 
in height. Inner ring diameter equal to 50-70 percent 
of outer ring diameter (i.e., an eight-inch ring and a 
12-inch ring). Material typically available at a hardware 
store may be acceptable. 


• Water supply,


• Stopwatch or timer,


• Ruler or metal measuring tape,


• Flat wooden board for driving cylinders uniformly 
into soil,


• Rubber mallet, and 


• Log sheets for recording data.


Procedure for double-ring infiltrometer test


• Prepare level testing area. 


• Place outer ring in place; place flat board on ring 
and drive ring into soil to a minimum depth of two 
inches.


• Place inner ring in center of outer ring; place flat 
board on ring and drive ring into soil a minimum of 
two inches. The bottom rim of both rings should be 
at the same level.


• The test area should be presoaked immediately 
prior to testing. Fill both rings with water to water 
level indicator mark or rim at 30-minute intervals 
for one hour. The minimum water depth should be 


four inches. The drop in the water level during the 
last 30 minutes of the presoaking period should be 
applied to the following standard to determine the 
time interval between readings:


 ° If water level drop is two inches or more, use 
10-minute measurement intervals. 


 ° If water level drop is less than two inches, use 
30-minute measurement intervals.


• Obtain a reading of the drop in water level in the 
center ring at appropriate time intervals. After each 
reading, refill both rings to water level indicator 
mark or rim. Measurement to the water level in the 
center ring should be made from a fixed reference 
point and should continue at the interval determined 
until a minimum of eight readings are completed or 
until a stabilized rate of drop is obtained, whichever 
occurs first. A stabilized rate of drop means a 
difference of ¼ inch or less of drop between the 
highest and lowest readings of four consecutive 
readings.


• The drop that occurs in the center ring during the 
final period or the average stabilized rate, expressed 
as inches per hour, should represent the infiltration 
rate for that test location. 


Methodology for percolation test
Equipment for percolation test


• Post hole digger or auger, 


• Water supply,


• Stopwatch or timer,


• Ruler or metal measuring tape,


• Log sheets for recording data,


• Knife blade or sharp-pointed instrument (for soil 
scarification),


• Course sand or fine gravel, and


• Object for fixed-reference point during 
measurement (nail, toothpick, etc.).
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Procedure for percolation test
This percolation test methodology is based largely on 
the criteria for onsite sewage investigation of soils. A 
24-hour pre-soak is generally not required as infiltra-
tion systems, unlike wastewater systems, will not be 
continuously saturated.


• Prepare level testing area.


• Prepare hole having a uniform diameter of 6-10 
inches and a depth of 8-12 inches. The bottom and 
sides of the hole should be scarified with a knife 
blade or sharp-pointed instrument to completely 
remove any smeared soil surfaces and to provide 
a natural soil interface into which water may 
percolate. Loose material should be removed from 
the hole. 


• (Optional) Two inches of coarse sand or fine gravel 
may be placed in the bottom of the hole to protect 
the soil from scouring and clogging of the pores.


• Test holes should be presoaked immediately prior 
to testing. Water should be placed in the hole to a 
minimum depth of six inches over the bottom and 
readjusted every 30 minutes for one hour. 


• The drop in the water level during the last 30 
minutes of the final presoaking period should be 
applied to the following standard to determine the 
time interval between readings for each percolation 
hole: 


 ° If water remains in the hole, the interval for 
readings during the percolation test should be 30 
minutes. 


 ° If no water remains in the hole, the interval 
for readings during the percolation test may be 
reduced to 10 minutes. 


• After the final presoaking period, water in the hole 
should again be adjusted to a minimum depth of 
six inches and readjusted when necessary after 
each reading. A nail or marker should be placed at 
a fixed reference point to indicate the water refill 
level. The water level depth and hole diameter 
should be recorded.


• Measurement to the water level in the individual 
percolation holes should be made from a fixed 
reference point and should continue at the interval 
determined from the previous step for each 
individual percolation hole until a minimum of 


eight readings are completed or until a stabilized 
rate of drop is obtained, whichever occurs first. 
A stabilized rate of drop means a difference of ¼ 
inch or less of drop between the highest and lowest 
readings of four consecutive readings. 


• The drop that occurs in the percolation hole during 
the final period, expressed as inches per hour, 
should represent the percolation rate for that test 
location. 


• The average measured rate must be adjusted to 
account for the discharge of water from both 
the sides and bottom of the hole and to develop 
a representative infiltration rate. The average/
final percolation rate should be adjusted for each 
percolation test according to the following formula:


Infiltration Rate = (Percolation Rate)/(Reduction 
Factor)


Where the Reduction Factor is given by**:


With:


d
1
 = Initial Water Depth (in.)


d = Average/Final Water Level Drop (in.)


DIA = Diameter of the Percolation Hole (in.)


The percolation rate is simply divided by the reduc-
tion factor as calculated above or shown in Table E.1 
below to yield the representative infiltration rate. In 
most cases, the reduction factor varies from about two 
to four depending on the percolation hole dimensions 
and water level drop – wider and shallower tests have 
lower reduction factors because proportionately less 
water exfiltrates through the sides.


** The area reduction factor accounts for the exfiltra-
tion occurring through the sides of percolation hole. It 
assumes that the percolation rate is affected by the depth 
of water in the hole and that the percolating surface 
of the hole is in uniform soil. If there are significant 
problems with either of these assumptions then other 
adjustments may be necessary.


R
f
  =  2d1 – d + 1


               DIA
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Step 4. Use design considerations 
provided in the infiltration BMP.


Table E.1  
Sample Percolation Rate Adjustments


Perc. Hole Diameter, DIA (in.) Initial Water Depth, D1 (in.) Ave./Final Water Level Drop, 
d (in.) Reduction Factor, Rf


6


6 0.1 3.0


0.5 2.9


2.5 2.6


8 0.1 3.7


0.5 3.6


2.5 3.3


10 0.1 4.3


0.5 4.3


2.5 3.9


8


6 0.1 2.5


0.5 2.4


2.5 2.2


8 0.1 3.0


0.5 2.9


2.5 2.7


10 0.1 3.5


0.5 3.4


2.5 3.2


10


6 0.1 2.2


0.5 2.2


2.5 2.0


8 0.1 2.6


0.5 2.6


2.5 2.4


10 0.1 3.0


0.5 3.0


2.5 2.8
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Additional Potential Testing – Bulk Density 
Bulk density tests measure the level of compaction of a soil, which is an indicator of a soil’s ability to absorb rain-
fall. Developed and urbanized sites often have very high bulk densities and, therefore, possess limited ability to 
absorb rainfall (and have high rates of stormwater runoff). Vegetative and soil improvement programs can lower the 
soil bulk density and improve the site’s ability to absorb rainfall and reduce runoff.


Macropores occur primarily in the upper soil horizons and are formed by plant roots (both living and decaying), soil 
fauna such as insects, the weathering processes caused by movement of water, the freeze-thaw cycle, soil shrinkage 
due to desiccation of clays, chemical processes, and other mechanisms. These macropores provide an important 
mechanism for infiltration prior to development, extending vertically and horizontally for considerable distances. 
It is the intent of good engineering and design practice to maintain these macropores when installing infiltration 
BMPs as much as possible. Bulk density tests can help determine the relative compaction of soils before and after 
site disturbance and/or restoration and should be used at the discretion of the designer/reviewer.


Soil�Test�Pit�Log�Sheet


Project: �����Date:�
Name: �����Soil�Series:
Location: �����Other:�
Test�Pit�#


Horizon Depth Color Redox Texture Notes Boundary
(In.) Features (if�applicable)


NOTES: REDOX�FEATURES COARSE�FRAGMENTS�(%�of�profile)
Abundance 15-35%����35-65%�����������>65%��
Few�….….�<�2% gravelly����very�gravelly����extremely�gravelly
Common..�2�-�20% channery��very�channery�extremely�channery
Many�……�>�20% cobbly������very�cobbly������extremely�cobbly
Contrast flaggy�������very�flaggy�������extremely�flaggy
faint stony��������very�stony��������extremely�stony


hue�&�chroma�of�matrix
and�redox�are�closely�related. BOUNDARY


distinct Distinctness
matrix�&�redox�features�vary abrupt…<�1"�(thick)����gradual..2.5�-�5"
1�-�2�units�of�hue�and�several�unites clear…..1�-�2.5"����������diffuse….>�5
of�chroma�&�value. Topography


prominent smooth�-�boundary�is�nearly�level
Matrix�&�redox�features wavy�-�pockets�with�width�>�than�depth
vary�several�units�in�hue,�value�&�chroma irregular�-�pockets�with�depth�>�than�width


HORIZONS
O�-�organic�layers�of�decaying�plant�and B�(subsoil)�-�mineral�horizon�with�evidence�of
animal�tissue�(must�be�greater�than�12- pedogenesis�or�Illuviation�(movement�into�the
18%�organic�carbon,�excluding�live�roots). horizon).
A�(topsoil)�-�mineral�horizon�at�or�near C�(substratum)�-�the�un-weathered�geologic
the�surface�in�which�an�accumulation�of material�the�soil�formed�in.�Shows�little�or�no
humified�organic�matter�is�mixed�with�the sign�of�soil�formation.
mineral�material.
E�-�mineral�horizon�which�the�main�feature�is�loss�of�silicate�clay,
iron,�aluminum.��Must�be�underlain�by�a�B�(alluvial)�horizon.







CITY OF BIRMINGHAM 
ORDINANCE NO. ___ 


 
 
AN ORDINANCE TO AMEND PART II OF THE CITY CODE, CHAPTER 114 UTILITIES, to 
ADD ARTICLE VI. STORM WATER TO ADD DIVISION 6. STORM WATER UTILITY FEE 
 
  
THE CITY OF BIRMINGHAM ORDAINS: 
 
Part II of the City Code, Chapter 114 Utilities, shall be amended to add Article VI. Storm water, 
Division 6. Storm Water User Fee, as follows:  
 
ARTICLE VI.  STORM WATER 
 
DIVISION 6. STORM WATER UTILITY FEE 


Sec. 114-400. - Definitions. 


The following words, terms and phrases, when used in this division, shall have the 
meanings ascribed to them in this section, except where the context clearly indicates a 
different meaning:  


Runoff Potential:  The runoff potential from a property is based on hydrologic 
principles for calculating runoff that use both the impervious surface area and the pervious 
surface area.  Runoff potential is measured in square feet using the following formula: 


Runoff Potential = 0.15x [Total Area – Impervious Area] + 
         0.9 x [Impervious Area] 


Combined sewer system: Public sewers, drains, ditches, roads and retention ponds 
used for collecting and transporting storm water and non-storm water in the City.  


Director: The City Engineer or such other person as the City Manager may designate.  


Equivalent Storm Water Unit (ESWU): A subunit of measurement which relates the 
volume of storm water discharged from a lot based on the amount of total and impervious lot 
area, compared to the standard unit. The formula for an equivalent storm water unit (ESWU) 
is as follows:  


1 ESWU = (0.15 (TAs- IAs) + (0.90 (IAs))  
where,  


TAs = total area of standard unit;  


IAs = impervious area of standard unit;  


0.15 = runoff coefficient for pervious area;  







0.90 = runoff coefficient for impervious area.  


One ESWU in the City is equal to the average runoff potential of the standard unit.  


Impervious lot area: Impervious area means a surface area that is resistant to 
permeation by surface water. 


Industrial sites: Those sites that contain industrial activities which require wastewater 
discharge permits as set forth in Section 114-202 of this Code.  


Nonstorm water: All flows to the combined sewer system not defined as storm water 
in Section 114-199, or as determined by the director.  


Pervious lot area: All land area that is not impervious. Pervious lot area equals the 
total lot area, minus the impervious lot area. Pervious lot area has a runoff coefficient equal 
to 0.15.  


Separated Storm Water sewer system:  Public sewers, drains, channels, ditches, roads 
and retention ponds used for collecting and transporting storm water in the City.   


Standard unit:  Single family residential parcel in the City within a lot size between 
0.126 and 0.250 acres. 


Storm Water: Storm water runoff, snow melt runoff and surface runoff and drainage.  


Storm Water utility fee: The fee imposed for the use of that portion of the combined 
system that transports storm water, based on the number of ESWU’s for a lot or parcel of 
land determined as provided in Section 114-402.  


Storm Water sewer system: That portion of the combined sewer system and separated 
storm water sewer system that is attributable to the transportation and treatment of storm 
water.  


User: An owner of property which directly or indirectly contributes to the combined 
sewer system.  


Sec. 114-401. – Storm Water Utility Fees. 


(a) All users shall pay a storm water utility fee proportional to the volume of storm 
water which is projected to discharge into the combined sewer system and 
storm water sewer system from their property.  


(b) The City Commission shall, by resolution, set storm water utility fees at a rate 
which will recover from each user its share of the costs of the storm water sewer 
system attributable to the discharge of storm water from the users’ property to 
the storm water system. The City shall use the revenues of the storm water 
utility fees to pay the costs of the water treatment operation and maintenance of 
the storm water sewer system, and for necessary improvements and additions to 
the storm water sewer system.  







(c) The City may also collect from users fees imposed to pay the implementation 
and operation of any of the following:  
(1)  Monitoring, inspection and surveillance procedures; 
(2)  Reviewing discharge procedures and construction; 
(3)  Discharge permit applications; or 
(4)  Other fees as the City may deem necessary to operate the storm water 


sewer system. 


Sec. 114-402. - Calculation of fees and appeals. 


(a)  Single Family Residential ESWU.  All single family residential properties in each of 
the lot-size categories are assigned the same ESWU for that category.  The ESWU 
values for the single-family residential categories are summarized in the fee 
schedule. 


PROPERTY TYPE SFR CLASS 
  


Single-Family Residential, 0.125 acres or less Class A 
Single-Family Residential, 0.126 acres to 0.250 
acres 
 


Class B 


Single-Family Residential, 0.251 acres to 0.500 
acres 
 


Class C 


Single-Family Residential, 0.501 acres to 0.750 
acres 
 


Class D 


Single-Family Residential, 0.751 acres to 1.000 
acres  
 


Class E 


Single Family Residential, 1.001 acres or larger Class F 
   


(b) Non-Single Family ESWU.  The storm water utility fee for non-single family lots 
shall equal the number of ESWU’s for a given lot, multiplied by the annual rate 
established by the City Commission per ESWU per year. The formula for 
determining the number of ESWU’s per non-single family lot shall be calculated 
from the amount of pervious and impervious lot area as follows:  


 Number of ESWU’s = 0.15 (TA – IA) + 0.90 (IA)  
    Average runoff potential of the standard unit/ESWU 


where,  


TA = total area of each lot (reported in square feet);  


IA = impervious area of each lot (reported in square feet).  







(c) Any property owner liable for a storm water utility fee may appeal the 
determination that the property utilizes the storm water system or the amount of a 
storm water utility fee, including a determination on a reduction in or the 
elimination of the fee under Section 114-402(a) and (b).  An appeal may be based 
on the quantity of storm water runoff generated, the reductions established, the 
reductions allocated, or any other matter relating to the determination of the storm 
water utility fee. 


(d) An appeal under subdivision (c) shall be heard by a storm water utility appeals 
board appointed by the local unit of government. The appeals board shall consist 
of 3 members, 2 of whom shall be licensed professional engineers not employed by 
the local unit of government. 


(e) An appeal of a storm water utility fee shall not be brought more than 1 year after 
the fee was billed. 


(f) To prevail in an appeal of a storm water utility fee, the appellant shall demonstrate 
in accordance with the requirements of the plan that the use of the system by the 
property is less than the amount used by the local unit of government in the 
calculation of that property’s storm water utility fee, or the classification of the 
property type is in error, or there was a mathematical error in the calculation of 
the fee. 


(g) The sole remedy for a property owner who prevails in an appeal of a storm water 
utility fee is a prospective correct recalculation of the storm water utility fee. 


(h) If in an appeal of a storm water utility fee the appeals board finds that the 
requirements of subdivision (f) have not been met, that finding is conclusive until 
the property is modified to either increase or decrease the utilization of the system.  
The property owner remains eligible for reduction or elimination of fees under the 
storm water utility ordinance. 


(i) A property owner making an appeal shall provide the appeals board with 
information necessary to make a determination. 


(j) A person aggrieved by a decision of the appeals board on an appeal under this 
section may appeal to the circuit court in which the property is located. An appeal 
to the Circuit Court must be filed within thirty (30) days of the appeals board’s 
decision. 


Sec. 114-403.  Credits. 


(a) The purpose of this section is to provide for each property owner’s control over 
contributions of storm flows to the storm water utility system and the related storm 
water utility fees and to advance protection of the public health, safety, and welfare. 


(b) The City shall offer credits on an annual basis that will enable any property owner, 
through voluntary action, to reduce the storm water utility fees calculated for that 
property owner’s property and will provide a meaningful reduction in the cost of 







service to the storm water system, or that shall be reasonably related to a benefit to 
the storm water system; 


(1) Credits will only be applied if requirements outlined in this Chapter and other 
applicable sections of the City Code are met, including, but not limited to:  
completion of ongoing maintenance, guaranteed right-of-entry for inspections, 
and submittal of annual self-certification reports.  


(2) Credits will be defined as either set fee reduction or percent (%) reductions 
applied as a credit adjustment to the fee calculation equation. 


(3) Credits are additive to each credit category. 
(4) As long as the storm water facilities or management practices are functioning as 


approved, the credit reduction will be applied to the fee. If the approved practice 
is not functioning as approved or is terminated, the credit reduction will be 
cancelled and the fee will return to the baseline calculation. Once the credit 
reduction has been cancelled, a customer may not reapply for credit for a period 
of 12 months and only then if the deficiency has been corrected, as determined 
by City inspection. 


(5) Credits will be applied to the next complete billing cycle after the application 
has been approved.  


(c) The director shall define a method for applying and granting credits on an annual 
basis, as well as criteria for determining the credits a property owner may receive. 
The director may, by regulation, establish credits for 1 or more of the following:   


(1) Installation and maintenance of rain barrels, rain gardens, bioswales, cisterns, 
dry wells, infiltration trenches, porous pavement or pavers, or disconnecting 
footing drains;  


(2) Installation and maintenance of a storm water control facility, or other water 
quantity controls; and 


(3) Other actions of the property owner that, in the judgment of the director, 
result in a measurable reduction in storm water runoff.  


Sec. 114-404. - Billing. 


The billing for the storm water utility may be combined with the billing for other utility 
services. Final determinations on measurements per ESWU will be determined by the director.  


Sec. 114-405. - Collection. 


Unpaid storm water utility fees shall constitute a lien against the property affected. 
Fees which have remained unpaid for a period of six months prior to April 30 may be certified 
to the City Treasurer who shall place the fees on the next tax roll of the City. In the 
alternative, the City Commission may direct the City Attorney to take appropriate legal action 
to collect unpaid fees.  


 
 
Ordained this _____ day of __________________, 2016.  Effective upon publication. 







 
 
 


_____________________________________ 
Rackeline J. Hoff, Mayor 


 
_____________________________________ 
Laura M. Pierce, City Clerk 


 
 
 I, Laura M. Pierce, City Clerk of the City of Birmingham, do hereby certify that the 
foregoing ordinance was passed by the Commission of the City of Birmingham, Michigan at a 
regular meeting held ___________________, 2016 and that a summary was published 
_____________________, 2016. 
 


_____________________________________ 
Laura M. Pierce, City Clerk 


 
 







FEE SCHEDULE 
 


 


PROPERTY TYPE SFR CLASS AVERAGE 
RUNOFF 


POTENTIAL 


ESWU 


    
Single-Family Residential, 0.125 acres or less Class A 3,166 0.7 


 
Single-Family Residential, 0.126 acres to 
0.250 acres 
 


Class B 4,317 1.0 
 


Single-Family Residential, 0.251 acres to 
0.500 acres 
 


Class C 6,716 1.6 
 


Single-Family Residential, 0.501 acres to 
0.750 acres 
 


Class D 10,552 2.4 
 


Single-Family Residential, 0.751 acres to 
1.000 acres  
 


Class E 13,094 3.2 
 


Single Family Residential, 1.001 acres or 
larger 


Class F 20,496 4.6 


   


Non-Single Family ESWU.  The storm water utility fee for non-single family lots 
shall equal the number of ESWU’S for a given lot, multiplied by the annual rate 
established by the City Commission per ESWU per year. The formula for 
determining the number of ESWU’S per non-single family lot shall be calculated 
from the amount of pervious and impervious lot area as follows:  


 Number of ESWU’s = 0.15 (TA – IA) + 0.90 (IA)  
    4317 square feet/ESWU  


where,  


TA = total area of each lot (reported in square feet);  


IA = impervious area of each lot (reported in square feet).  
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A RESOLUTION OF THE CITY OF BIRMINGHAM  
REGARDING THE UNIFORM VIDEO SERVICE LOCAL FRANCHISE AGREEMENT 


WITH AT&T 
 
 


Motioned By           Supported By      
 
 WHEREAS, effective January 1, 2007, the Uniform Video Service Local Franchise Act, 


Act. No. 480 of the Public Acts of 2006 (“Act”) went into effect; and, 


 WHEREAS, Section 3 of the Act requires a Video Service Provider (Provider) to submit 


a complete Franchise Agreement with the local unit of government, prior to offering video 


services within the boundaries of a local unit of government (Franchising Entity); and, 


 WHEREAS, Section 3(2) of the Act requires a Franchising Entity to notify the Provider 


as to whether the submitted Franchise Agreement is complete as required by the Act within 15 


business days after the date that the Franchise Agreement was filed.  If the Agreement is not 


complete, the Franchising Entity shall state in its notice the reasons the Franchise Agreement is 


incomplete; and, 


 WHEREAS, Section 2 of the Act sets forth all of the provisions and information that a 


Provider must submit to a Franchising Entity in order to deem the Provider’s proposed Franchise 


Agreement “complete”. 


 WHEREAS, on August 31, 2016, AT&T filed its Uniform Video Service Local 


Franchise Agreement (Agreement) with the City of Birmingham (Franchise Entity); and,   


 WHEREAS, the Agreement submitted by AT&T satisfies the requirements of the Act, 


and the Agreement meets the technical requirements of the Act, and, therefore, the City 


undertakes to adopt this Resolution approving the Agreement, as required by the Act; and, 
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 WHEREAS, Notice of Completeness of the Agreement was provided by the City of 


Birmingham to AT&T on September 2, 2016, the 2nd business day after receiving the above 


referenced Agreement and Attachment, in compliance with Section 3(2) of the Act; and, 


 WHEREAS, Section 6 of the Act (MCL 484.3306) requires video service providers to 


pay to the franchising entity a fee as support for public, education, and government access 


facilities an annual fee equal to the fee paid to the franchising entity by the incumbent video 


provider.   


 NOW, THEREFORE, BE IT RESOLVED, that the City finds that the Agreement 


meets the technical requirements of the Act, and solely for that reason, the City hereby approves 


the Agreement with AT&T on the 2nd day after receiving the above referenced Agreement and 


Attachment, in compliance with Section 3(3) of the Act. 


 BE IT FURTHER RESOLVED, AT&T agrees to pay PEG fees as follows: 


 2.5% from the effective date to April 30, 2017;  


 2.25% from May 1, 2017 – April 30, 2018; and, 


 2% from May 1, 2018 to the termination of the Agreement  


 BE IT FURTHER RESOLVED, such approval by the City is given only because it is 


required by the Act, and is not an indication of the City’s Agreement with or assent to any 


provisions of the Act or Agreement. 


 BE IT FURTHER RESOLVED, that by approving the Agreement, the City shall not be 


found to have waived its rights to challenge any provisions of the Act and/or any related 


provisions of the Agreement on the basis that such provisions are invalid and unenforceable as 


violations of law, including on the grounds of unconstitutional impairment of contractual rights, 
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and further reserves any and all rights stemming from any successful challenge to such 


provisions undertaken by any other local franchising entity. 


 Passed, adopted and approved this _________day of _________, 2016. 


AYES:            
            


 
NAYS:            


            
 
PRESENT:            


            
 
ABSENT:            


            
 
MOTION CARRIED. 
 


CERTIFICATION 
 


 I, Laura Pierce, being the duly appointed and qualified Clerk of the City of Birmingham, 
Oakland County, Michigan, do hereby certify and declare that the foregoing is a true and correct 
copy of Resolution____, the original of which is on file in my office, adopted by the 
Birmingham City Commission at a regular meeting held on     , 2016. 
 
            
       Laura Pierce City Clerk 
 












































































NOTICE OF INTENTION TO APPOINT TO THE 
ADVISORY PARKING COMMITTEE 


At the regular meeting of Monday, November 14, 2016, the Birmingham City Commission 
intends to appoint two members to the Advisory Parking Committee to serve the remainder 
of a three-year term to expire September 4, 2017 and September 4, 2018. 


Interested citizens may submit an application available at the City Clerk’s Office or online at 
www.bhamgov.org/boardopportunities. Applications must be submitted to the city clerk’s 
office on or before noon on Wednesday, November 9, 2016. These documents will appear in 
the public agenda for the regular meeting at which time the City Commission will discuss 
recommendations, and may make nominations and voter on appointments. 


Committee Duties
The Advisory Parking Committee shall provide guidance to the City Commission in the 
management of Birmingham's Auto Parking System.  The Committee shall recognize parking 
requirements of the CBD and fairly assess the costs to users.  It will provide for attractive, 
maintained and safe facilities. 


NOTE: All members of boards and commissions are subject to the provisions of City of Birmingham City Code Chapter 2, 
Article IX, Ethics and the filing of the Affidavit and Disclosure Statement.   


Criteria/Qualifications of Open Position Date 
Applications Due 
(by noon) 


Date of 
Interview 


The majority of the members shall be residents.


 One member shall be a restaurant owner
 One member shall be a building owner


11/9/16 11/14/16 
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ADVISORY PARKING COMMITTEE
  Resolution No. 8-882-84 - August 6, 1984.  Amended by Resolution No. 9-989-84    
  September 4, 1984. Amended by Resolution No. 05-152-00 May 22, 2000. 
   
  Terms:  Three years 
  Appointment requirements:  The majority of the members shall be residents and   
  membership shall be as follows: 


Downtown commercial representatives - large retail - 1 member;  small retail - 1 member;  
professional firm - 1 member;  building owner - 1 member;  restaurant owner - 1 member;  
downtown employee representative - 1 member;  residential - two members who do not qualify 
under any of the previous categories,  and one resident shopper. 
 


The Advisory Parking Committee shall provide guidance to the City Commission in the management of 
Birmingham's Auto Parking System.  The committee shall recognize parking requirements of the CBD and 
fairly assess the costs to users.  It will provide for attractive, maintained and safe facilities. 


Last Name First Name


Home Address


Home
Business 
E-Mail Appointed Term Expires


Champagne Gayle


833 Hazel


(248) 978-5581


gchampagne1@aol.com


Resident Shopper


Birmingham 48009


9/4/20196/6/2016


Honhart Anne


197 E. Frank


(248) 644-3678


ahonhart@atlaswelding.com


Resident


Birmingham 48009


9/4/20189/4/1984


Kalczynski Steven


100 Townsend (248) 642-7900


skalczynski@yahoo.com


Large Retail


Birmingham 48009


9/4/201711/26/2012


Krueger Lisa


348 Ferndale Ave


(248) 921-0099


lisakrug21@gmail.com


Downtown Employee Member


Birmingham 48009


9/4/20173/30/2015
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Last Name First Name


Home Address


Home
Business 
E-Mail Appointed Term Expires


Kuhne Lex


873 Watkins


(248) 396-3937


lexkuhne@gmail.com


Professional Firm


Birmingham 48009


9/4/20199/24/2004


Paskiewicz Judith


560 Woodland


248-642-3337


judithpaskiewicz@hotmail.com


Resident


Birmingham 48009


9/4/20191/28/2013


Peabody Susan


1229 Oxford Rd


(248) 568-4853


(248) 644-5222


sannepeabody@gmail.com


Restaurant Owner


Berkley 48072


9/4/20171/28/2002


VACANT


Building Owner


9/4/2018


Vaitas Algirdas


2633 Endsleigh Drive


(248) 593-3177


alvortho@aol.com


Small Retail


Bloomfield Village 48301


9/4/201811/13/2006
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MEMORANDUM 
Planning Division 


DATE: October 17, 2016 


TO: Joseph A. Valentine, City Manager 


FROM: Jana Ecker, Planning Director 


SUBJECT:    Update on Transit Shelter Location Options 


As requested at the City Commission meeting on October 10, 2016, the Planning Division is 
working to obtain ridership information from SMART to identify the busiest transit stops in 
Birmingham.  All stops will then be prioritized in order of greatest ridership for the installation of 
transit shelters.  Ridership information has also been requested for the new RTA Woodward 
RefleX stops at Bowers and Adams Road, both prior to the new service, and after the new 
service commenced.   


At this time, we have not yet received the requested information from SMART.  Once we have 
this information, a chart of priority locations will be created, and those stops that already have 
transit shelters installed will be noted.  The stop identified with the highest ridership and no 
existing transit shelter will be recommended to the City Commission in the coming months for 
approval of the placement and layout of a bus shelter, bike rack and related street furnishings. 
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