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Community Environmental Advisory Commission 
& Public Works Commission 

 
JOINT SUBCOMMITTEE ON WATERSHED 

 
OCTOBER 1, 2012 

FIRST FLOOR CONFERENCE ROOM, 2118 MILVIA STREET 
7:00 PM  

 
 

I. Call to Order and Roll Call 
II. Comments from the Public (3 minute limit) 
III. Discussion/Action: 

 
A. City of Berkeley Watershed Management Plan and Measure M 
 

IV. Attachments 
 

A. General Obligation Bond Measure 
B. CEAC Watershed Bond Draft Report 
C. Watershed Management Plan Update (10/25/11) 
D. PWC Permeable Pavement Report 
E. Engineering Division Presentation to CEAC (June 2011) 
F. Measure M Brochure 
 

Communications Are Public Records: Communications to Berkeley boards, 
commissions or committees are public records and will become part of the City’s 
electronic records, which are accessible through the City’s website. Please note: email 
addresses, names, addresses, and other contact information are not required, but 
if included in any communication to a City board, commission or committee, will 
become part of the public record. If you do not want your email address or any other 
contact information to be made public, you may deliver communications via U.S. Portal 
Service or in person to Commission Secretary Nabil Al-Hadithy. If you do not want your 
contact information included in the public record, please do not include that information 
in your communication.  Please contact the Commission Secretary Nabil Al-Hadithy for  
further information.    
 
 
 
 

mailto:Toxics@cityofberkeley.info
http://www.ci.berkeley.ca.us/ContentDisplay.aspx?id=75360
http://www.ci.berkeley.ca.us/ContentPrint.aspx?id=85398
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SB 343 Disclaimer 
Any writings or documents provided to a majority of the Commission regarding any item 
on this agenda will be made available for public inspection at Toxic Management 
Division, Planning Department located at 2118 Milvia St, 3rd Floor, 94704. 
Please request information from Nabil Al-Hadithy, Secretary, at (510) 981-7460 or by 
email at toxics@cityofberkeley.info. 

 This meeting is being held in a wheelchair accessible location. To request a 
disability-related accommodation(s) to participate in the meeting, including auxiliary aids 
or services, please contact the Disability Services specialist at 981-6346 (V) or 981-
7075 (TDD) at least three business days before the meeting date. 

 
 
 
 
 
 

Please refrain from wearing scented products to this meeting. 

mailto:toxics@cityofberkeley.info


 
Office of the City Manager 
 

2180 Milvia Street, Berkeley, CA 94704 ● Tel: (510) 981-7000 ● TDD: (510) 981-6903 ● Fax: (510) 981-7099 
E-mail: manager@ci.berkeley.ca.us  Website: http://www.ci.berkeley.ca.us/manager 

 

ACTION CALENDAR 
July 10, 2012 
(continued from June 26, 2012) 

To: Honorable Mayor and Members of the City Council 

From: Christine Daniel, City Manager 

Submitted by:  Zach Cowan, City Attorney 
 
Subject: General Obligation Bond Measure for Watershed and Related Street 

Improvements 

RECOMMENDATION 

1) Adopt a Resolution Determining Public Interest and Necessity for Issuing a General 
Obligation Bond in the Amount of $30 Million for Watershed and Related Street 
Improvements and Submitting to the Berkeley Electorate a Measure to Authorize a 
General Obligation Bond for Those Improvements.  
 
2) Adopt a Resolution Authorizing the City of Berkeley to Incur Bonded Debt and Issue a 
General Obligation Bond for Watershed and Related Street Improvements for 
Environmental Quality and Flood Mitigation.  
 
3) Determine whether to designate, by motion, specific members of the Council to file 
ballot measure arguments on this measure as provided for in Elections Code Section 
9282. 

 
FISCAL IMPACTS OF RECOMMENDATION 
If this bond measure were placed on the ballot and approved by two thirds of the voters, 
additional funds would be generated that would be used to fund watershed 
improvements, including related street work. The average annual amounts collected 
over the 30-year period the bonds are outstanding would be approximately $38, $82, 
and $116, respectively, for homes with assessed valuations of $330,500, $700,000 and 
$1 million. 
 
The cost to submit the measure to the voters at the November 2012 General Election is 
estimated to be approximately $26,000.   

Item IV - Attachment A
Joint Watershed Subcommittee 
October 1, 2012
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General Obligation Bond Measure for ACTION CALENDAR 
Street and Watershed Improvements July 10, 2012 
 

 
CURRENT SITUATION AND ITS EFFECTS 
At its meeting of May 29, 2012, the Council directed staff to bring this bond measure to 
the Council so that it can be placed on the ballot for voter approval. 
 
The proposed bond measure would authorize the issuance of $30 million in general 
obligation bonds. These funds would be used to implement various  improvements 
identified in the Watershed Management Plan, which would mitigate flooding in West 
Berkeley and protect the environment by improving the water quality of storm water 
runoff. Funds would also be spent on related street work as the streets are an 
interrelated part of the system. No funds could be spent until any required 
environmental review of specific projects was completed.   
 
Specific projects that would be eligible for funding include improvements in the 
Codornices and Potter Creek watersheds. Modeling  indicates that these are areas 
where improvements are critically needed and could significantly enhance storm 
drainage and water quality. 
 
For example, Green Infrastructure (GI) improvements could include strategically located 
surface level bio-retention measures (rain gardens, swales, bio-retention cells, 
permeable paving, etc.) within the parking strip, planter area of sidewalks, red zone 
curb-extensions, and in street medians as feasible. These GI features would drain into 
large underground storage pipes, which would fill during storm events and discharge 
metered flows into the existing storm drain pipelines through small openings. Modeling 
results indicate that this approach will be much more effective in locations east of 
Adeline/Shattuck, and installation will result in flood reductions throughout the 
watershed. 
 
Additionally, with respect to Codornices Park storage, modeling results indicate that 
large volume detention can reduce flow volumes and velocities within the creek corridor. 
This can be accomplished by offloading peak flows from the existing creek culverts 
within Codornices Park through the installation of 8 inline storage pipes, each 5-feet in 
diameter. Three storage pipes 224-feet long would capture high flows from the North 
Fork culvert; while five storage pipes 95-feet long would capture high flows from the 
South Fork culvert. The proposed pipes would be located under existing basketball 
courts, lawn area, and pathways. These amenities would be replaced atop the buried 
pipes. 
 
A new Eunice Pipeline with GI Storage under Henry Street would route stormwater 
collected by the Cragmont-Euclid storm drain pipeline branch into a new 30” diameter 
pipeline running down Eunice Street. This new storm drain pipe would turn south at 
Henry and discharge into four storage pipes (equivalent to 8-foot diameter by 550-feet 
long each) under Henry between Eunice and Berryman St.  These pipes would 
discharge directly into the Codornices Creek culvert below Henry Street. Re-routing the 
stormwater at Eunice further relieves hydraulic loading on the open watercourse below 
Euclid. This approach in conjunction with the Codornices Park storage retrofits would 
decrease maximum discharge by 71 cubic feet per second. 
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General Obligation Bond Measure for ACTION CALENDAR 
Street and Watershed Improvements July 10, 2012 
 

The measure would require the City Manager, as a part of the annual budget process, 
to provide comprehensive information to the Public Works Commission concerning 
expenditure of bond proceeds , listing all specific projects, and  requiring the Public 
Works Commission to review that report and provide any findings and recommendations 
to the Council. 
 
The 5 year street repaving plan and the Watershed Management Plan are interrelated 
for multiple reasons which include: 
 

 streets, with their curbs and gutters, guide the flow of surface water from storms 
to inlets which discharge to storm drains and to creeks; 

 any work on pavement needs to be done after work to underground facilities is 
completed, and 

 achieving Watershed Management Plan goals of improving water quality and flow 
capacity issues is heavily determined by how streets are reconstructed to apply 
Low Impact Development techniques. 

 
The bond would require that any street work that is related to the watershed 
improvements would be consistent with “Complete Streets” principles and promote safe 
streets. For purposes of this measure, a “complete street” is one that accommodates all 
travelers, particularly public transit users, bicyclists, pedestrians (including individuals of 
all ages and individuals with mobility, sensory, neurological, or hidden disabilities), and 
motorists, to enable all travelers to use the roadway safely and efficiently. 
 
Finally, with respect to who can author arguments about ballot measures, Elections 
Code Section 9282(b) provides that “the legislative body, or any member or members of 
the legislative body authorized by that body…may file a written argument for or against 
any city measure.” The City Council may authorize the Council as a whole, or members 
of the Council, to submit arguments in favor of any measure placed on the ballot by the 
Council. 

BACKGROUND 
See “Current Situation and its Effects”.  
 
RATIONALE FOR RECOMMENDATION 
See “Current Situation and its Effects”.  
 
ALTERNATIVE ACTIONS CONSIDERED 
See companion report including further analysis of the draft bond measures. 
 
CONTACT PERSON 
Zach Cowan, City Attorney, 981-6998 

Attachments:  
1: Resolution Placing the Measure on the Ballot 
 Exhibit A: Resolution Authorizing the City to Incur Bonded Indebtedness 
2: Resolution Authorizing the City to Incur Bonded Indebtedness 
3: City Attorney’s Impartial Analysis \
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Attachment 1 
RESOLUTION NO. #,### –N.S. 

 
DETERMINING PUBLIC INTEREST AND NECESSITY FOR ISSUING A GENERAL 
OBLIGATION BOND FOR WATERSHED AND RELATED STREET IMPROVEMENTS 
FOR ENVIRONMENTAL QUALITY AND FLOOD MITIGATION AND SUBMITTING TO 
THE BERKELEY ELECTORATE A MEASURE TO AUTHORIZE A GENERAL 
OBLIGATION BOND FOR THOSE IMPROVEMENTS  

 
WHEREAS, a the City Council has proposed for voter approval a general obligation 
bond measure to pay for street and watershed improvements; and  
 
WHEREAS, the Council has requested that the Alameda County Board of Supervisors 
consolidate the General Municipal Election with the Presidential General Election; and 
 
WHEREAS, the Council desires to submit all measures to be placed upon the ballot at 
said consolidated election; and 
 
WHEREAS, this resolution is adopted pursuant to and in conformance with Chapter 
7.64 of the Berkeley Municipal Code; and 
 
WHEREAS, the City has developed a Watershed Management Plan that represents an 
overall strategy to manage and improve overall watershed health within the City’s 
boundaries through improving creek habitat and water quality, coordinating with the 
Aquatic Park Improvement Program, and identifying and prioritizing infrastructure needs 
associated with aging facilities and capacity needs, and in particular utilizing Low Impact 
Development elements within the public right-of-way or streets, including various 
combinations of permeable pavement, rain gardens, and flow detention to reduce 
pollutants through settling, filtering, and biological treatment within existing footprint of 
the City’s streets; and 
 
WHEREAS, the 5 year street repaving plan and Watershed Management Plan are 
interrelated for multiple reasons which include: 
 

 streets, with their curbs and gutters, guide the flow of surface water from 
storms to inlets which discharge to storm drains and to creeks; 
 any work on pavement needs to be done after work to underground 
facilities is completed, and 
 achieving WMP goals of improving water quality and flow capacity issues 
are heavily determined by how streets are reconstructed to apply Low Impact 
Development techniques; and 

 
WHEREAS, the City’s storm drain system and related street infrastructure is in need of 
significant repairs and rehabilitation in order to protect the environment and avoid future 
liability and  damage to private property; and 
 
WHEREAS, existing funds and funding sources are inadequate to permit 
implementation of the Watershed Management Plan and related street improvements 
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sufficient to improve the environment and avoid future liability and  damage to private 
property; and 
 
WHEREAS, the City Council has therefore determined that the public interest requires 
additional funding for construction of the physical improvements called for in the 
Watershed Management Plan as well as related street improvements; and  
 
WHEREAS, the full implementation of the Watershed Management Plan and 
construction of all required Improvements is estimated to cost well in excess of 
$30,000,000; and 
 
NOW THEREFORE, BE IT RESOLVED by the Council of the City of Berkeley that the 
Board of Supervisors of Alameda County is hereby requested to include on the ballots 
and sample ballots the measure enumerated above to be voted on by the voters of the 
qualified electors of the City of Berkeley. 
 
BE IT FURTHER RESOLVED, that full text of the measure and the City Attorney’s 
analysis shall be printed in the Voter Information Pamphlet mailed to all voters in the 
City of Berkeley. 
 
BE IT FURTHER RESOLVED, that the above enumerated measure requires a two 
thirds vote threshold for passage. 
 
BE IT FURTHER RESOLVED, that the City Clerk is hereby directed to cause the 
posting, publication and printing of notices, pursuant to the requirements of the Charter 
of the City of Berkeley, the Government Code and the Elections Code of the State of 
California. 
 
BE IT FURTHER RESOLVED, that the Registrar of Voters of Alameda County is 
required to perform necessary services in connection with said election.   
 
BE IT FURTHER RESOLVED, that the City Clerk is hereby directed to obtain printing, 
supplies and services as required. 
 
BE IT FURTHER RESOLVED, that the City Clerk is hereby authorized to provide such 
other services and supplies in connection with said election as may be required by the 
Statutes of the State of California and the Charter of the City of Berkeley. 
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BE IT FURTHER RESOLVED, that said proposed measure shall appear and be printed 
upon the ballots to be used at said election as follows: 
 
 
 CITY OF BERKELEY BALLOT MEASURE  

 
 

Shall the City of Berkeley issue general obligation bonds not exceeding 
$30,000,000 to fund watershed and related street improvements, 
subject to prior environmental review under state law, with annual 
review of expenditures by the Public Works Commission? 
 
Financial Implications: 
The average annual cost over the 30-year period the bonds are 
outstanding would be approximately $38, $82, and $116, respectively, 
for homes with assessed valuations of $330,500, $700,000 and 
$1,000,000. 
 

 
 
 YES 
 
 
             
 NO 

 
BE IT FURTHER RESOLVED, that the text of the measure be as shown on Exhibit A 
and attached hereto and made a part hereof. 
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Attachment 2 

 
RESOLUTION NO. ##,### – N.S. 

 
 
AUTHORIZING THE CITY OF BERKELEY TO INCUR BONDED DEBT AND ISSUE A 
GENERAL OBLIGATION BOND FOR WATERSHED AND RELATED STREET 
IMPROVEMENTS FOR ENVIRONMENTAL QUALITY AND FLOOD MITIGATION 

 
WHEREAS, this resolution is adopted pursuant to and in conformance with Chapter 
7.64 of the Berkeley Municipal Code; and 
 
WHEREAS, the City has developed a Watershed Management Plan that represents an 
overall strategy to manage and improve overall watershed health within the City’s 
boundaries through improving creek habitat and water quality, coordinating with the 
Aquatic Park Improvement Program, and identifying and prioritizing infrastructure needs 
associated with aging facilities and capacity needs, and in particular utilizing Low Impact 
Development elements within the public right-of-way or streets, including various 
combinations of permeable pavement, rain gardens, and flow detention to reduce 
pollutants through settling, filtering, and biological treatment within existing footprint of 
the City’s streets; and 
 
WHEREAS, the 5 year street repaving plan and Watershed Management Plan are 
interrelated for multiple reasons which include: 
 

 streets, with their curbs and gutters, guide the flow of surface water from 
storms to inlets which discharge to storm drains and to creeks; 
 any work on pavement needs to be done after work to underground 
facilities is completed, and 
 achieving Watershed Management Plan goals of improving water quality 
and flow capacity issues is heavily determined by how streets are 
reconstructed to apply Low Impact Development techniques; and 

 
WHEREAS, the City’s storm drain system and related street infrastructure is in need of 
significant repairs and rehabilitation in order to protect the environment and avoid future 
liability and  damage to private property; and 
 
WHEREAS, existing funds and funding sources are inadequate to permit 
implementation of the Watershed Management Plan and related street improvements 
sufficient to improve the environment and avoid future liability and  damage to private 
property. 
 
WHEREAS, the City Council has therefore determined that the public interest requires 
additional funding for construction of the physical improvements called for in the  
Watershed Management Plan; and  
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WHEREAS, the full implementation of the Watershed Management Plan and 
construction of all required Improvements is estimated to cost well in excess of 
$30,000,000.  
 
NOW THEREFORE, BE IT RESOLVED by the People of the City of Berkeley that the 
public interest requires the issuance of a general obligation bond in the amount of 
$30,000,000 to fund construction of the Improvements described below. 
 
BE IT FURTHER RESOLVED the People of the City of Berkeley that: 
 A. Proceeds of bonded indebtedness shall be used to construct the following 
facilities (“Improvements”): 
  1. Installation of Green Infrastructure (GI), as it is defined in the Watershed 
Management Plan. GI includes, but is not limited to: (a) surface level bio-retention 
measures (rain gardens, swales, bio-retention cells, permeable paving, etc.) within the 
parking strip, planter area of sidewalks, red zone curb-extensions, and in street medians 
as feasible; and (b) large underground storage pipes, which would fill during storm 
events and then discharge metered flows into the existing storm drain pipelines. 
  2. Installation of inline storage pipes. 
  3. New pipelines and storage pipes.  
  4.  Street work related to the Improvements. 
 For purposes of this measure, “Improvements” shall also include design, permitting, 
administrative and overhead costs. 
 B. No Improvements  may be constructed, and no funds may be spent for 
construction, until the  specific Improvement to be constructed has undergone the 
required environmental review. 

C. The Improvements shall be coordinated with and integrated into the 5 year street 
repaving plan to the extent feasible, and shall be constructed in  a manner that 
promotes safe streets and considers the needs of all modes and all users and conforms 
to “Complete Streets” requirements to ensure that projects are designed and 
constructed to benefit all modes of travel by improving safety, accessibility, and 
convenience for all users of the entire width of the street right-of-way.  For purposes of 
this measure, a “complete street” is one that accommodates all travelers, particularly 
public transit users, bicyclists, pedestrians (including individuals of all ages and 
individuals with mobility, sensory, neurological, or hidden disabilities), and motorists, to 
enable all travelers to use the roadway safely and efficiently.  

D. Each year as part of the budget process: (1) the City Manager shall provide to 
the Public Works Commission a comprehensive report of expenditures of bond 
proceeds, listing all specific projects on which they have been expended; and (2) the 
Public Works Commission shall review the information provided by the City Manager 
and report to the City Council its findings and recommendations if any. 
 
BE IT FURTHER AND FINALLY RESOLVED by the People of the City of Berkeley that: 

A. The estimated cost of the Improvements to be funded by any bonds issued 
pursuant to this measure is $30 million, although the total cost of all Improvements 
identified in the Watershed Management Plan is in excess of $100 million.  

B. The amount of the principal of the general obligation indebtedness (the "Bonds") 
to be incurred shall not exceed $30 million. 

C. The estimated cost may include legal and other fees and the cost of printing the 
Bonds and other costs and expenses incidental to or connected with the issuance and sale 
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of the Bonds. 
D. The proceeds of the Bonds authorized to be issued by this resolution shall be 

used to finance construction of the Improvements and to pay any fees and costs in 
connection with the issuance of the Bonds, including but not limited to, legal fees and 
bond printing costs.  

E. The maximum rate of interest to be paid on the Bonds shall not exceed eight 
percent (8%). 
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Attachment 3 
City Attorney’s Impartial Analysis 

 
This bond measure would authorize the issuance of $30 million of general obligation 
bonds. Bond proceeds would be used to construct various water quality and flood 
mitigation improvements described in the City's Watershed Management Plan, as well 
as related street improvements. 
 
The types of improvements that would be constructed would include: 
   1. Green Infrastructure (GI) improvements, including but not limited to: (a) 
surface level bio-retention measures (rain gardens, swales, bio-retention cells, 
permeable paving, etc.) within the parking strip, planter area of sidewalks, red zone 
curb-extensions, and in street medians as feasible; and (b) large underground storage 
pipes, which would fill during storm events and then discharge metered flows into the 
existing storm drain pipelines. 
  2. Inline storage pipes under streets and other public property. 
  3. New storm drain pipelines  
None of these improvements could be constructed, until it has undergone the required 
environmental review.  
 
Bond proceeds would also be used to pay for street work related to the improvements. 
The improvements would be coordinated to the extent feasible with work under the  5-
year street repaving plan, and would be constructed in a manner that promotes safe 
streets and considers the needs of all modes and all users and conform to “Complete 
Streets” requirements to ensure that projects are designed and constructed to benefit all 
modes of travel by improving safety, accessibility, and convenience for all users of the 
entire width of the street right-of-way.  
 
Because the street repaving plan is updated annually, and the Watershed Management 
Plan is expected to be updated periodically, the measure would allow bond funds to be 
spent to implement the plans as they are updated from time to time. 

Finally, the measure would require the City Manager, as a part of the annual budget 
process, to provide a comprehensive report as to how bond proceeds have been spent, 
listing all specific projects, to the Public Works Commission, which would then review 
that report and provide any findings and recommendations to the City Council. 

 
Financial Implications 
The year after the first bonds are issued, the tax rate required to meet the estimated 
debt service would be 1.58¢ per $100 of assessed valuation. This rate is expected to 
decrease each year (assuming one bond series) with the average 1.165¢ per $100 of 
assessed valuation during the 30-year issue. 
 
The estimated annual tax for a home with an assessed valuation of $330,500 would be 
$52 the first year after bonds are issued and average $37.80 over the 30-year life of the 
bonds. 
 
s/ZACH COWAN 
Berkeley City Attorney 
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Office of the City Manager 

2180 Milvia Street, Berkeley, CA 94704 ● Tel: (510) 981-7000 ● TDD: (510) 981-6903 ● Fax: (510) 981-7099 
E-Mail: manager@cityofberkeley.info  Website: http://www.cityofberkeley.info/manager 

ACTION CALENDAR 
July 17, 2012 
(Continued from July 10, 2012) 

To: Honorable Mayor and Members of the City Council 

From: Christine Daniel, City Manager 

Submitted by:  Zach Cowan, City Attorney 

Subject: General Obligation Bond Measure for Street and Related Watershed 
Improvements 

RECOMMENDATION 
1. Adopt a Resolution Determining Public Interest and Necessity for Issuing a General 
Obligation Bond in the Amount of $30 million for Street and Related Watershed 
Improvements and Submitting to the Berkeley Electorate a Measure to Authorize a 
General Obligation Bond for Those Improvements.  
 
2. Adopt a Resolution Authorizing the City of Berkeley to Incur Bonded Debt and Issue a 
General Obligation Bond for Street and Related Watershed Improvements.  

 
FISCAL IMPACTS OF RECOMMENDATION 
If this bond measure were placed on the ballot and approved by two thirds of the voters, 
additional funds would be generated that would be used to fund street and related 
watershed improvements. The average annual assessment would be $10.84 per 
$100,000 of assessed valuation.  
 
The cost to submit the measure to the voters at the November 2012 General Election is 
estimated to be approximately $26,000.   
 
CURRENT SITUATION AND ITS EFFECTS 
At its meeting of July 10, 2012, the Council directed staff to bring this bond measure to 
the Council so that it can be placed on the ballot for voter approval. 
 
With respect to who can author arguments about ballot measures, Elections Code 
Section 9282(b) provides that “the legislative body, or any member or members of 
the legislative body authorized by that body…may file a written argument for or against 
any city measure.” The City Council may authorize the Council as a whole, or members 
of the Council, to submit arguments in favor of any measure placed on the ballot by the 
Council. 
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BACKGROUND 
See “Current Situation and its Effects”.  
 
RATIONALE FOR RECOMMENDATION 
See “Current Situation and its Effects”.  
 
ALTERNATIVE ACTIONS CONSIDERED 
See companion report including further analysis of the draft bond measures. 
 
CONTACT PERSON 
Zach Cowan, City Attorney, 981-6998 

Attachments:  
1: Resolution Placing the Measure on the Ballot 
 Exhibit A: Resolution Authorizing the City to Incur Bonded Indebtedness 
2: Resolution Authorizing the City to Incur Bonded Indebtedness 
3: City Attorney’s Impartial Analysis 
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Attachment 1 
RESOLUTION NO. #,### –N.S. 

 
DETERMINING PUBLIC INTEREST AND NECESSITY FOR ISSUING A GENERAL 
OBLIGATION BOND FOR STREET AND RELATED WATERSHED IMPROVEMENTS 
AND SUBMITTING TO THE BERKELEY ELECTORATE A MEASURE TO AUTHORIZE 
A GENERAL OBLIGATION BOND FOR THOSE IMPROVEMENTS  

 
WHEREAS, the City Council has proposed for voter approval a general obligation bond 
measure to pay for street and related watershed improvements; and  
 
WHEREAS, the Council has requested that the Alameda County Board of Supervisors 
consolidate the General Municipal Election with the Presidential General Election; and 
 
WHEREAS, the Council desires to submit all measures to be placed upon the ballot at 
said consolidated election; and 
 
WHEREAS, this resolution is adopted pursuant to and in conformance with Chapter 
7.64 of the Berkeley Municipal Code; and 
 
WHEREAS, the City needs to repair its failing streets by significantly accelerating 
implementation of its 5 year street repaving plan; and  
 
WHEREAS, because the City’s streets, with their curbs and gutters, are an integral part 
of the City’s storm water management system, storm water management improvements 
consistent with the Watershed Management Plan should be integrated into street 
improvements where they will enhance water quality and flood control; and  
 
WHEREAS, the City has developed a Watershed Management Plan to manage and 
improve overall watershed health within the City’s boundaries by identifying and 
prioritizing infrastructure needs associated with aging facilities and capacity needs, and 
in particular utilizing Green Infrastructure elements (such as rain gardens, swales, bio-
retention cells, permeable paving) within the public right-of-way and streets; and 
 
WHEREAS, existing annual funds and funding sources are insufficient to adequately 
improve the City’s streets, aged storm drains and storm water management systems 
and improve water quality in the City’s creeks and the Bay; and  
 
WHEREAS, the City Council has therefore determined that the public interest requires 
additional funding for street improvements. 
 
NOW THEREFORE, BE IT RESOLVED by the Council of the City of Berkeley that the 
Board of Supervisors of Alameda County is hereby requested to include on the ballots 
and sample ballots the measure enumerated above to be voted on by the voters of the 
qualified electors of the City of Berkeley. 
 
BE IT FURTHER RESOLVED that full text of the measure and the City Attorney’s 
analysis shall be printed in the Voter Information Pamphlet mailed to all voters in the 
City of Berkeley. 
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BE IT FURTHER RESOLVED that the above enumerated measure requires a two thirds 
vote threshold for passage. 
 
BE IT FURTHER RESOLVED that the City Clerk is hereby directed to cause the 
posting, publication and printing of notices, pursuant to the requirements of the Charter 
of the City of Berkeley, the Government Code and the Elections Code of the State of 
California. 
 
BE IT FURTHER RESOLVED that the Registrar of Voters of Alameda County is 
required to perform necessary services in connection with said election.   
 
BE IT FURTHER RESOLVED that the City Clerk is hereby directed to obtain printing, 
supplies and services as required. 
 
BE IT FURTHER RESOLVED that the City Clerk is hereby authorized to provide such 
other services and supplies in connection with said election as may be required by the 
Statutes of the State of California and the Charter of the City of Berkeley. 
 
BE IT FURTHER RESOLVED that said proposed measure shall appear and be printed 
upon the ballots to be used at said election as follows: 
 
 
 CITY OF BERKELEY BALLOT MEASURE  

 
 

Shall the City of Berkeley issue general obligation bonds not exceeding 
$30,000,000 for street improvements and, as appropriate, integrated 
Green Infrastructure such as such as rain gardens, swales, bioretention 
cells and permeable paving, to improve roads, reduce flooding and 
improve water quality? 
 
Financial Implications: 
The average annual cost over the 30-year period the bonds are 
outstanding would be approximately $38, $61, and $116, respectively, 
for homes with assessed valuations of $330,500, $700,000 and 
$1,000,000. 
 

 
 
BONDS 
 YES 
 
 
BONDS  
 NO 

 
BE IT FURTHER RESOLVED that the text of the measure be as shown on Exhibit A and 
attached hereto and made a part hereof. 
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Attachment 2 

 
RESOLUTION NO. ##,### – N.S. 

 
 
AUTHORIZING THE CITY OF BERKELEY TO INCUR BONDED DEBT AND ISSUE A 
GENERAL OBLIGATION BOND FOR STREET AND RELATED WATERSHED 
IMPROVEMENTS  

 
WHEREAS, this resolution is adopted pursuant to and in conformance with Chapter 
7.64 of the Berkeley Municipal Code; and 
 
WHEREAS, the City has developed a 5 year street repaving plan, which it updates 
annually; and 
 
WHEREAS, the City has developed a Watershed Management Plan to manage and 
improve overall watershed health within the City’s boundaries by identifying and 
prioritizing infrastructure needs associated with aging facilities and capacity needs, and 
in particular utilizing Green Infrastructure elements (such as rain gardens, swales, bio-
retention cells, permeable paving) within the public right-of-way and streets; and 
 
WHEREAS, because the City’s streets, with their curbs and gutters, are an integral part 
of the City’s storm water management system, storm water management improvements 
consistent with the Watershed Management Plan should be integrated into street 
improvements where they will enhance water quality and flood control; and  
 
WHEREAS, existing annual funds and funding sources are insufficient to adequately 
improve the City’s streets, aged storm drains and storm water management systems 
and improve water quality in the City’s creeks and the Bay; and  
 
WHEREAS, the City needs to repair its failing streets by significantly accelerating 
implementation of its 5 year street repaving plan, but existing funds and funding sources 
are inadequate to do so; and 
 
WHEREAS, the City Council has therefore determined that the public interest requires 
additional funding for acceleration of the 5 year street repaving plan, as it is updated 
annually.  
 
NOW THEREFORE, BE IT RESOLVED by the People of the City of Berkeley that the 
public interest requires the issuance of a general obligation bond in the amount of 
$30,000,000 to fund construction of the Improvements described below. 
 
BE IT FURTHER RESOLVED the People of the City of Berkeley that: 
 A. Proceeds of bonded indebtedness shall be used to construct the following 
facilities (“Improvements”): 
  1. Street repaving and rehabilitation consistent with the 5 year street repaving 
plan as it is updated annually, and sufficient to significantly accelerate the 
implementation of that plan. 
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  2. Installation of Green Infrastructure (GI), as it is defined in the Watershed 
Management Plan as part of the street work described in the preceding paragraph, 
when appropriate. GI includes, but is not limited to: (a) surface level bio-retention 
measures (rain gardens, swales, bio-retention cells, permeable paving, etc.) within the 
parking strip, planter area of sidewalks, red zone curb-extensions, and in street medians 
as feasible; and (b) large underground storage pipes, which would fill during storm 
events and then discharge metered flows into the existing storm drain pipelines. 
 For purposes of this measure, “Improvements” shall also include design, permitting, 
administrative and overhead costs. 
  
 
BE IT FURTHER AND FINALLY RESOLVED by the People of the City of Berkeley that: 

A. The estimated cost of the Improvements to be funded by any bonds issued 
pursuant to this measure is $30 million, although the total cost of all Improvements needed 
to address all of the City’s street-related capital needs is in excess of that amount.  

B. The amount of the principal of the general obligation indebtedness (the "Bonds") 
to be incurred shall not exceed $30 million. 

C. The estimated cost may include legal and other fees and the cost of printing the 
Bonds and other costs and expenses incidental to or connected with the issuance and sale 
of the Bonds. 

D. The proceeds of the Bonds authorized to be issued by this resolution shall be 
used to finance construction of the Improvements and to pay any fees and costs in 
connection with the issuance of the Bonds, including but not limited to, legal fees and 
bond printing costs.  

E. The maximum rate of interest to be paid on the Bonds shall not exceed eight 
percent (8%). 
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Attachment 3 
City Attorney’s Impartial Analysis 

 
This bond measure would authorize the issuance of $30 million of general obligation 
bonds. Bond proceeds would be used to construct street improvements, such as 
repaving and rehabilitation.  
 
Street improvements would be prioritized based on the City’s 5 year street repaving 
plan, which is updated annually.  “Green Infrastructure” (GI), as defined in the 
Watershed Management Plan would be included as part of the street work, when 
appropriate, to reduce flooding and improve water quality. GI includes, but is not limited 
to: (a) surface level bio-retention measures (rain gardens, swales, bio-retention cells, 
permeable paving, etc.) within the parking strip, planter area of sidewalks, red zone 
curb-extensions, and in street medians as feasible; and (b) large underground storage 
pipes, which would fill during storm events and then discharge metered flows into the 
existing storm drain pipelines. 
 
Financial Implications 
 
The year after the first bonds are issued, the tax rate required to meet the estimated 
debt service would be $14.47 per $100,000 of assessed valuation. This rate is expected 
to decrease each year (assuming one bond series) with the average $10.84 per 
$100,000 of assessed valuation during the 30-year issue. 
 
The average annual cost over the 30-year period the bonds are outstanding would be 
approximately $38, $61, and $116, respectively, for homes with assessed valuations of 
$330,500, $700,000 and $1,000,000. 
 
The estimated annual tax for a home with an assessed valuation of $330,500 would be 
$47.82 the first year after bonds are issued and average $35.82 over the 30-year life of 
the bonds. 
 
s/ZACH COWAN 
Berkeley City Attorney 
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DRAFT REPORT FOR SEPTEMBER 6, 2012 AGENDA 

To: Honorable Mayor and Members of the City Council 

From: Community Environmental Advisory Commission 

Date:  July 9, 2012 

Subject: $30M Bond for Watershed and Related Street Improvements  

CEAC voted on July 5, 2012 on the following: 

a. Support the $30M bond on November 2012 for watershed and related 
street improvements, with emphasis on investment in effective storm 
water improvements.  
 

 Storm water infrastructure is old and deteriorating. The system was installed 
nearly 80 years ago and has exceeded its design lifetime. The nearly 100 
miles of pipelines and culverts have experienced considerable deterioration 
(cracks, holes, sags, etc.). 
 

 The current state of the system is not capable of handling a 10-year storm (2” 
of rain in 6 hours). Hydraulic modeling of the Potter and Codornices 
watersheds predict 11 and 14 million gallons of flooding, respectively. To 
prevent flooding and associated damages to property and the environment, 
rehabilitation of current infrastructure (pipe replacement or reinforcement) and 
capital improvements (pipe enlargements) are badly needed.  

 
 At current funding levels, the city is barely able to operate and maintain the 

storm water system AND cannot fund any capital improvements. The annual 
expense to maintain the current system costs $2.8M, and is paid through a 
Clean Stormwater Fee (not raised since 1991), a contribution from the UC-
Berkeley long range development plan (LRDP), and general fund subsidy that 
will end in 2014.  Without the subsidy, the city will face a $700,000 deficit for 
maintaining the infrastructure.   

 
 The majority of the bond should be dedicated towards the city’s storm water 

infrastructure. Currently no funding is allocated for capital improvement for 
storm water. Pipe enlargement (to prevent flooding) is estimated to cost 
~$17M for the Potter watershed and ~$6M for the Codornices watershed.  
Smaller green infrastructure projects (to improve water quality) ~$0.5M each. 
If Measure B passes, $2.2M annually will be available for Berkeley street 
improvements. No alternative funding measures are available for storm water 
capital improvements. The CEAC recommends that as much of the bond as 
possible be dedicated to storm water if noticeable improvement in reduced 
flooding and storm water quality are to be achieved. 

Item IV - Attachment 2
Joint Watershed Subcommittee
October 1, 2012 
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b. Funding the most effective pilot projects to reduce flooding in the Potter 
and Codornices watersheds; 
 

 Pipe enlargement and underground storage of storm water is needed to 
reduce flooding but are capital-intensive and provide minimal storm water 
quality improvement. Careful consideration is needed to choose the projects 
most effective at reducing flooding in the Codornices and Potter Creek 
watersheds. Projects are proposed in Codornices Park and underneath 
Eunice and Henry St. In the Potter watershed, the plan outlines two pipe 
enlargement options to handle a 25-year storm event. 
 

c. Funding pilot projects for green infrastructure improvements to first 
determine the long term effectiveness of such projects;  
 

 Green Infrastructure (GI) projects are needed to improve storm water quality. 
Storm water may contain high concentrations of a range of pollutants 
including heavy metals, pesticides, motor oil, limiting reagent nutrients, 
rubbish and debris as well as bacteria/viruses. Green Infrastructure (GI) and 
Low Impact Development (LID) projects help remove pollutants and reduce 
storm water flows by filtering and infiltrating water into the ground. Such 
projects include infiltration basins, rain gardens, permeable pavement, green 
roofs, and tree well filters.  
 

 Pilot projects are needed to qualify the GI and LID because of the 
impermeability of Berkeley soils. Typically GI and LID projects are designed 
to mimic natural watershed patterns by collecting storm water and infiltrating it 
through beds of sand, compost, and soil. This serves two purposes: (1) 
remove pollutants, and (2) replenish groundwater supplies. Because Berkeley 
soils are clayey, storm water does not infiltrate quickly. There are also 
concerns that infiltration basins and cisterns could affect nearby engineered 
structures. In addition, infiltration may adversely affect landslides in the hills. 
Pilot projects are needed to address these concerns and provide insight into 
the effectiveness of these measures and the amount of pollution that they will 
remove.  

 
d. Funding trash collection at the inlet of the storm water system to meet 

the requirements of the Municipal NPDES Permits. 
 

 The City is required to reduce the amount of trash in urban runoff by 40% 
starting in July, 2014 and by 100% in 2022, per its Municipal Regional 
Stormwater National Pollutant Discharge Elimination System (NPDES) 
permit. The installation of trash collector devices in storm drains is expected 
to cost $320,000. It costs $100,000 annually to operate and maintain.  CEAC 
recommends placement of devices at storm drain inlets rather than outlets.  
This prevents debris accumulation in pipes and culverts and improves water 
quality by minimizing contact time between storm water and trash.   
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 The main motion was adopted by the CEAC as follows:  
 Action:  Motioned/Seconded/Carried (Torkelson/Yeh) 
 Votes:  Ayes: Banales, Lim, McDonald, Torkelson, and Yeh. 
 Noes: None. Absent: August. Abstain: None. 
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Office of the City Manager 

2180 Milvia Street, Berkeley, CA 94704 ● Tel: (510) 981-7000 ● TDD: (510) 981-6903 ● Fax: (510) 981-7099 
E-Mail: manager@CityofBerkeley.info  Website: http://www.CityofBerkeley.info/Manager 

WORK SESSION 
October 25, 2011 

To: Honorable Mayor and Members of the City Council 

From: Phil Kamlarz, City Manager 

Submitted by:  Andrew Clough, Director, Public Works 

Subject: Watershed Management Plan Update 

INTRODUCTION 
The Watershed Management Plan (WMP) takes a comprehensive and holistic approach 
to establishing a healthier balance between the urban environment and natural 
ecosystems. Toward this end, the WMP includes recommendations for enhancing and 
improving City efforts to meet the goals of: water quality protection; urban flooding 
reduction; natural waterways and habitat preservation and restoration; and promotion of 
the re-use of rainwater as a resource. Included in the plan are four proposed funding 
scenarios that correspond to WMP implementation levels.  

CURRENT SITUATION AND ITS EFFECTS 
The WMP builds on established City activities by recommending policies and programs 
related to water quality, creeks, storm drain pipe infrastructure, and maintenance. 
Although these are addressed in separate chapters, they are all connected and integral 
components of watershed management.  

Through analysis of computerized hydraulic modeling results, the WMP has developed 
a Sustainable Green Infrastructure Capital Improvement Program (CIP) for both the 
Potter and the Codornices Watersheds, which represent the full drainage spectrum 
within the City. The Potter Watershed is the largest watershed in the City, at roughly 1/3 
the land area of Berkeley, and is drained by engineered storm drainpipes in the public 
right-of-way.  The Codornices Watershed, roughly 1/10 of the City’s land area, is 
regionally significant because Codornices Creek is one of the few creeks in the East 
Bay with a salmonid fishery population. The Codornices Watershed is drained by a 
creek winding through public and private properties. 

Green Infrastructure (GI) is the term for various landscape-based retrofits within the public 
right-of-way or open space areas. GI measures are designed to reduce peak runoff flows 
using retention while treating pollutants, typically by the natural filtering and cleansing 
properties of vegetation and soils. Examples of GI measures include bioretention cells, 
swales, permeable paving, and engineered pollutant removal devices. Modeling results 
indicated that when GI measures are combined with other traditional approaches, a 
number of WMP goals can be met for a capital cost similar to merely upsizing storm drain 

Item IV - Item C
Joint Watershed Subcommittee
October 1, 2012 
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Watershed Management Plan Update WORK SESSION 
 October 25, 2011 

Page 2 

pipes to convey flow. These techniques can be combined and customized to fit 
neighborhoods.  

The Plan concludes with detailed discussions of funding scenarios associated with 
alternative WMP implementation levels.   

BACKGROUND 
The development of a Watershed Management Plan was a key recommendation 
submitted by the Creeks Task Force, which was established by Council and active from 
November 2004 until May 2006. Development of the Plan began in late 2008. 

Watershed drainage pathways in Berkeley’s densely urban settings include curb and 
gutters, storm drain pipeline infrastructure, and open and culverted creeks. The existing 
storm drain pipes and creek culverts on public property are 80 to 100 years old, and 
have exceeded their life expectancies. Stormwater runoff from the public right-of-way 
and adjacent properties is discharged to San Francisco Bay or to local creeks. As urban 
runoff travels over impervious surfaces, it can pick up various pollutants and gain 
volume and velocity. This contributes to water quality impairments, localized flooding, 
and wash-out of in-stream habitat.  

The National Pollutant Discharge Elimination System (NPDES) permit (now in its third 
cycle and called the Municipal Regional Permit or MRP), is the building block for many 
of the City’s on-going water quality protection efforts. The WMP meets existing MRP 
requirements and looks to the future to meet later revisions. While watershed 
management plans are not a current requirement of MRP, they do communicate a level 
of watershed coordination and analyses that are attractive to granting agencies.   

POSSIBLE FUTURE ACTION 
Staff have circulated the WMP to the Public Works, Parks, Recreation & Waterfront, 
Public Health, and Planning Departments for review and comment.  WMP presentations 
have also been made to the Public Works, Parks, Transportation, Planning, and 
Community Environmental Advisory Commissions for their comments.   

FISCAL IMPACTS OF POSSIBLE FUTURE ACTION 
The WMP includes 4 proposed funding levels for Council’s consideration, with details of 
how much of the Plan can be implemented at each level. Revenues currently generated 
by the Clean Storm Fee are not adequate to maintain existing programs and the City 
will be at-risk of being out of compliance with MRP requirements beginning in 2013. 

CONTACT PERSON 
Jeffrey L. Egeberg, Manager of Engineering, Public Works, 981-6400 
Lorin Jensen, Supervising Civil Engineer, Public Works, 981-6411 
Joshua Bradt, Watershed Resources Specialist, Public Works, 981-6418 

Attachments: 
1: Watershed Management Plan (www.cityofberkeley.info/WatershedResources/)  
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PUBLIC WORKS COMMISSION: 
PAVING WORK GROUP 

“IT’S NOT ABOUT FILLING POTHOLES ANY MORE” 
ENVIRONMENTALLY SUSTAINABLE INTEGRATED PAVING STRATEGIES FOR THE 21ST CENTURY  

 

Permeable Interlocking Concrete Pavers (PICP) 

 

Mission:  More than 17% of Berkeley’s 10.5 square miles of land surface area is paved over by streets and sidewalks 
“hardscaped” by impervious materials.  This has enormous climate impact due to the effects on surface water runoff 
quantity and quality, surface heat retention and reflection, and the overall carbon footprint of the City’s purchased raw 
materials.   The manner in which the City of Berkeley constructs and maintains the city’s streets and sidewalks can 
mitigate these effects.   
 
The Paving Work Group is striving to find and recommend integrated solutions that can be implemented to help attain 
the goals of the Climate Action Plan by addressing multiple demands on City’s infrastructure that are environmentally 
sustainable, economically efficient, and effective in the long term. The Commission’s findings will enable the City Council 
to amend the Street Rehabilitation and Repair Policy, Resolution No. 55,384‐N.S., last approved by the Council in 1990, 
and to proceed with specific trials for testing integrated environmentally sustainable paving solutions.  
 

PREFACE:   
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Permeable Interlocking Concrete Pavers (PICPs) 
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Preface: The Public Works Commission’s Paving Work Group has researched Permeable Pavers as a means of 
managing and resolving issues associated with the following:  
 

 Storm water impact and flooding 

 Traffic calming ‐ public safety 

 Street durability and cost effectiveness 

 Carbon footprint and the environmental sustainability of paving materials  

 Sidewalk repair expense due to tree root heaving on cement sidewalks 

 Heavy metal impact from streets that wash into gutters/storm drains and  then into SF Bay 

 Urban Design and  Federal requirements 
 

Integrated Pavement Alternatives:  Permeable pavers 

While the Public Works Commission strives to find integrated solutions to address the multiple demands on 

the City’s infrastructure, we are conscious of the harmful effects that local solutions could have on non‐

Berkeley residents.  Moving our carbon footprint to someone else’s community is not a sustainable solution. 

Our communications with city engineers and industry representatives have explored the potential to solve 

multiple climate issues through the use of Permeable Interlocking Concrete Pavers (PICPs).  This technology, 

widely used in Europe, is being embraced by many cities in the US.  We have talked with city engineers in 

Portland, OR; Warrenville, IL; Oakland, CA; and Moline, IL.  All are very positive about their implementation of 

these materials.  PICPs offer an integrated approach to many of the issues we face in streetscape planning.   

Summary of beneficial attributes of PICPs: 

 Provide a durable, semi‐smooth surface (not slippery like asphalt when wet) 

 Create long term cost benefits; initial cost is 50‐60% greater, but PICPs are more durable, lasting 3‐5 
times longer (50‐100 year lifespan) 

 Reduce carbon footprint  ‐ there are 783 metric tons of CO2 produced with current paving materials  

 Limits peak stormwater discharge and improves water quality of any runoff 

 Create the potential to mitigate street sweeping requirements and improve runoff water quality 

 Decrease sidewalk cement heaving 

 Reduce solar heat gain because of light surface color and permeable material  

 Enable traffic calming  

 Provide aesthetic improvements  
 

The Regional Water Quality Control Board is very interested in permeable technology; we should explore 

funding collaboration for a demonstration project. 
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ADA requirements:  PICPs can be dimensioned with a void area of 11mm or less with a 15mm angled top separation or chamfer that 

provides a smooth surface and meets ADA requirements of 13 mm or (.511inch) maximum space between pavers. 

 

Concrete Pavers also produce less vibration than flowed cement: 
 Study on Vibration Exposure of Individuals Using Wheelchairs over Concrete Paver Surfaces,   
 
Funding provided by: 

 VA Rehabilitation Research and Development Service, Veterans Health Administration,  
U.S. Department of Veterans Affairs (F2181C) 

 The U.S. Department of Education, National Institute on Disability and Rehabilitation Research (NIDRR) Rehabilitation Engineering 
Research Center on Wheeled Mobility (H133E990001), a National Foundation Graduate Research Fellowship 

 A consortium of the Interlocking Concrete Pavement Institute (ICPI), Brick Industry Association (BIA) and the National Concrete Masonry 
Association (NCMA). 

 
Conclusions: 
 
“Based on the manual and power wheelchair results of this study, use of selected [interlocking concrete pavers] 
would be acceptable for any route traveled by individuals using wheelchair. The results are as good as, and in 
some cases better, than that of a standard sidewalk surface. A bevel of less than or equal to 6mm must be used 
for routes used by individuals using wheelchairs. Furthermore, a 90 degree herringbone pattern is preferred over 
the 45 degree pattern, while the 90 degree herringbone pattern is required for the 6mm beveled pavers to 
maintain safe levels of vibration exposure”.

Cross Section – Permeable SurfaceCross Section – Permeable Surface
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Permeable Interlocking Concrete Pavers (PICP) 

4 | P a g e  
 

Benefits to the City of Berkeley:  

Reason for Improvement  Root Cause Mitigation Focus Benefit to City
Improve long term durability 
of street paving materials 

Clay soil seeps up into the 
stones and gravel base of 
older streets, causing 
instability.  This leads to 
cracks, allowing  storm water 
to create  potholes  

PICPs will allow for up to a 50‐
100 year life cycle for properly 
constructed street vs. less than 
17 years for asphalt (shorter on 
major or collector streets).   

PICP construction is 45% to 
60% more expensive on like‐to‐
like construction 
(reconstructed street). 
However, durability is nearly 3‐
5x longer (50 ‐100 year life 
cycle). 

Reduce storm water street 
flooding 

Hardscaped streets force all 
water into storm drains in 
short time intervals  

PICPs will slow the velocity of 
water into storm drains by 
absorbing water into gravel 
base and sub‐base before 
reaching storm drains, thus 
reducing downstream flooding 

Help reduce the need to build 
larger storm drains  ( $80M 
total cost from past estimates 
but with a near term $11m 
capital budget and annual 
$1.3M expense budget)  

Reduce the speed of traffic 
on city streets 

Increased traffic  volumes 
and pace of urban life have 
led to injuries and traffic 
deaths on our hardscaped 
city streets 

PICP implementations in 
Portland, OR; Warrenville, IL; 
and the Netherlands have seen 
the reduction of traffic speed  
and increased overall driver and 
pedestrian awareness 

Help reduce the average rate 
of speed from 30 MPH to 25 
MPH without police 
enforcement costs 

Reduce greenhouse gases by 
80% by the year 2030.   

Oil based asphalt adds to the 
increase of greenhouse gases 
through  production and the 
need for constant repair ‐ 
currently 783 metric tons of 
CO2  are produced annually 
with current paving methods 

PICPs will incrementally reduce 
greenhouse gases by using 
“green cement” that sequesters 
CO2 into cement and “smog 
eating” titanium dioxide paver 
coatings ‐ allowing for increased 
use of electrical vehicles.  PICPs 
reduce surface heat gain 
through the use of light colored 
pavers and absorb heat through 
open space between pavers 

Help meet City’s greenhouse 
goals by year 2030 and help 
reduce dependence on fossil 
fuels 

Reduce sidewalk repair cost 
from tree roots heaving 
cement. 

Hardscaping seals the 
surface.  Tree roots which 
require water and air, must 
break through, entering 
sanitary and storm drains, 
lifting asphalt and cement 

PIPCs enable roots to sink 
vertically down and still drink 
and breath 

Help reduce $778K annual 
capital budget associated with 
sidewalk repair costs (mostly 
associated with tree root   
break‐through) 

Reduce impact of storm 
water runoff into San 
Francisco Bay  

50% of heavy metals in Bay  
originates from hardscaped  
streets according SF Bay 
RWQCB 

PICP implementation will help
trap and filter heavy metals in 
base and sub base of PICP 
constructed streets  

Reduce street sweeping
frequency/costs (SF Bay 
RWQCB proposes an increase 
to weekly sweeping to mitigate 
heavy metal issue ‐ clean cities 
budget is $3.5m annually) 

Improve charm and 
character of our urban 
streetscape, maintaining 
ADA compliance 

Oil based asphalt streets do 
not create the aesthetic that 
is associated in the public’s 
mind with great urban 
environments  or cityscapes 

Initial focus will be on gateway 
and redevelopment projects 
that will enhance our reputation 
as an innovative ADA compliant 
city 

Enhance the economic value of 
the City’s current  development 
plans  
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Permeable Interlocking Concrete Pavers (PICPs) 
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Proposed PICP trial streets (done in consultation with Public Works engineering staff) 

PICP Paving Plan Selection Criteria 

Current   

PW      

Recons

truct 

Plan  

Street 

Name  
From   To   Class Treatment 

Planned  
District P   Mileage Attribute(s) 

to Trial  
Street 

Rank 

order 

2012   Bancroft 

Way  
Telegraph   Shattuck C Overlay 7 B   .56   D,G,T,WQ

1 

  Addison   Milvia  Shattuck C NP 4 D  .12  D,G,T,WQ
2 

2010   Addison   4
th
   Bolivar C Redevelopment 

District 
2 D   .12   D,G,SF,WQ

3 

2011  Marin  Alameda  West city 

Limit 

A Overlay 5 B  .31  D,G,T,WQ
4 

2011   University   Milvia   Oxford A Overlay 4 C   .26   D,G,T,WQ
6

2013   Sacrament

o (NB&SB)  
Dwight Way   Oregon St A Reconstruct 2, 3 C   .88   D,G,T,WQ

7

2011   4
th
   University   Channing 

Way  
R Reconstruct 2 B   .43   D,G,SF,WQ

8

2011   Webster   Deakin  Colby  R Reconstruct 7 D   .25   D,G,T,WQ
9 

NA   Center   Milvia   Oxford C None 4 C   .26   D,G,T,WQ
10 

 

Class: Arterials (A) Collectors (C) Residential (R)  

Treatment: Reconstruct, Overlay or Slurry 

“P”: Denotes presence of (A) Bicycle Boulevard, (B) Bicycle Route, (C) Bus Route, (D) None 

Attribute: (D) Durability, (G) Greenhouse gases, (T) Traffic Calming, (SF) Storm Drain Flooding, (WQ) Storm water run‐off ‐ pollutant 
filtering.
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Permeable Interlocking Concrete Pavers (PICP) 
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Pavers are significantly more durable  than flowed cement.  The Port of Oakland, paved with PICPs, has routine traffic flow of 
multiple containers—with up to 240 tons per load area.  This is far more than is carried by even our most challenging city 
streets.  
 

 

Berths 55/56 at the Port of Oakland utilize a record‐breaking 39 acres of interlocking concrete pavement for 

container yards. The earth works in the right background (behind cranes) will see an additional 46 acres next 

year, soon to be another record breaker.
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Permeable Interlocking Concrete Pavers (PICPs) 
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 Other Cities are using these alternative paving solutions to oil based asphalt. 

 PICPs provide a 50 year minimum life cycle for wear and durability. 

 No sealant is required. 

 The only routine maintenance requirement is annual street sweeping. 

 Pavement can be removed and re‐instated if access for utility structures or installation of new utilities is required. 

 All pavers will meet ASTMC‐936 and will be at least 8,000psi, with an absorption rate less than 5%.  
 
 

 
 

 

Portland, OR ‐ Mechanical installation equipment places the permeable pavers in the final laying pattern over the bedding course.  
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Permeable Interlocking Concrete Pavers (PICPs) 
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Portland, OR ‐ Permeable pavers (PICPs) receive runoff into an open‐grade aggregate base, or “drainage blanket,” that extends 
under the asphalt across the entire street. This boosts water storage and infiltration capacity. 
 

 

Portland, OR ‐ Deteriorated concrete curbs and driveway aprons were replaced.  Existing storm drainage inlets and pipes were left in 
place for use as an overflow drain during heavy rainfall. 
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Permeable Interlocking Concrete Pavers (PICPs) 
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Warrenville, Illinois  

The Warrenville City Council directed their Street Superintendent to trial Permeable Interlocking Pavers on a mile‐long city 

Community Collector Street.  He initially was opposed to the change, but is now an enthuastic supporter even with their clay soil 

conditions.  Resulting benefits are: 

• Reduction or elimination of storm water run‐off from pavement surface  

• Filtration of rain water prior to entering sub drain storm sewer 

• Storm water detention 

• Elimination of road surface effects from the freeze and thaw winter cycle 

• No surface water ponds  

• Traffic calming 

• Charm and character 

• Acceptance by older generation (long time) residents  

• Projected long‐term cost benefits (compared to asphalt paving)  

 

Collector street in Warrenville, IL 
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Current street sweepers will continue to be effective with PICPs, but frequency can be reduced.  Use will meet 

all San Francisco Bay water requirements. 

 

 

All paving materials have a carbon footprint –
PICPs can lead to dramatic mitigations
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Permeable Interlocking Concrete Pavers (PICPs) 
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Working with a “Green Cement” producer to set up trials in Berkeley, we can contribute to the reduction of  
California CO2 levels by helping to mitigate the City’s internal carbon producing activities.  The carbon 
sequestered in green cement paving materials can play a significant part.   
 
A cubic yard of normal Portland cement emits 250lbs of CO2 in its production.  Green cement, using the 
process under production at the Moss Landing cement plant and the PG&E Moss Landing power generation 
facility, sequesters 1250 lbs. of CO2.    This process captures the CO2 from the unfiltered flue emissions of those 
facilities into the green cement for a net reduction of 1500 lbs of CO2 per cubic yard. 

 

 

Meeting Berkeley’s Climate Action Plan goals all departmental functions must be re‐thought and re‐

engineered.  Integrated paving techologies can provide a significant  integrated climate action effect on the 

way Berkeley’s Public Works Department structures its purchases and organizes its ongoing  paving activities. 
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CEAC and PWC Arguments in Favor of the $30M Watershed Bond (Measure M) 
and Recommendations on Effective Expenditures of Bond Revenues 

 
The Community Environmental Advisory Commission (CEAC) and the Public Works 
Commission (PWC) strongly support the $30M Watershed Bond (Measure M).  
Measure M will: 
1. Fund critical repair and improvement to city streets. 
2. Permit concurrent planning/adoption of green infrastructure stormwater solutions 

that will minimize flood risk and protect water quality in the Bay. 
• These innovative natural solutions include additional streetside vegetation, 

permeable pavement, rain collection/infiltration, and creek restoration. 
 
CEAC and PWC Recommendations for Bond Revenues: 
 
1. Prioritize bond revenues for projects that meet some or all of the following criteria: 

 Enhance rainwater infiltration 
 Cool the urban environment 
 Are cost-effective over their entire lifetime 
 Increase visual appeal 
 Reduce flooding 
 Improve safety for pedestrians and cyclists 
 Reduce greenhouse gas emissions 
 Reduce maintenance and repair costs for streets and sidewalks 
 Improve water quality and regulatory compliance 

 
The $30M bond revenue from Measure M should be prioritized toward funding projects 
focused on a holistic redesign of city streets.  Street improvement projects must include 
plans to not only improve the city’s paving index, but also improve the street’s 
stormwater management and visual appeal through green infrastructure.  Permeable 
pavement provides an excellent alternative to traditional asphalt or concrete streets and 
has been shown to emit less greenhouse gas during production, last longer, keep 
cooler, decrease sidewalk cement heaving, improve water quality of runoff, and calm 
traffic without speed bumps.  The Port of Oakland has installed permeable pavement 
throughout its facilities to great success. 
 
2. Based on our review of the City’s Watershed Management Plan, the following types 

of green infrastructure projects merit 
prioritization: 
 Permeable pavement demonstration 

projects 
 Bioswale and rain garden installation 
 Creek and floodplain restoration 
 Storm drain trash capture devices 
 Berm installation 
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These green infrastructure projects are designed to mimic natural watershed patterns 
by collecting and infiltrating stormwater runoff through beds of sand, compost, and 
natural soils.  The infiltration process is an effective method for removing numerous 
biological and chemical contaminants found in stormwater (heavy metals, motor oil, 
limiting reagent nutrients, pesticides, and pathogens).  In addition, these projects will 
help the city achieve the 40% trash reduction in urban runoff as mandated by the 
NPDES. These projects also typically feature local vegetation that improves the street’s 
aesthetic.  A great local example is the stretch of tree wells located on San Pablo 
Avenue in El Cerrito.  
 
3. We urge the City to carefully consider climate change impacts before authorizing 

any major capital investments in lower watersheds.   
 Projected sea level rise may make major investments to protect Aquatic Park 

against stormwater inflows impractical. 
 Enlarging stormwater pipes is expensive and does not produce secondary 

environmental benefits. 
 Localized flooding during severe winter storms may still persist even if pipes 

are enlarged. 
 

If Measure M does not pass the City will face increased risk of: 
 Flooding from winter storms 
 Litigation for failure to comply with state regulations 
 Continued infrastructure deterioration and potentially unsafe street conditions 
 Funding gaps for stormwater management 

 
At current funding levels, the city will not be able to invest in any capital improvements 
to its streets or stormwater system.  The annual expenses to maintain the current 
system are barely covered through a Clean Stormwater Fee (not raised since 1991), a 
contribution from the UC-Berkeley long range development plan (LRDP), and one-time 
general fund subsidy ending in 2014.  An investment in the street and stormwater 
system from Measure M will provide badly needed infrastructure that will improve street 
aesthetics while reducing both flood risks and stormwater pollution. 
 
Submitted by:  Andrew Torkelson 
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