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AGENDA 

MEETING OF THE CITY OF DEL REY OAKS CITY COUNCIL 
TUESDAY, FEBRUARY 25, 2014 AT 6:00 P.M. 

CHARLIE BENSON MEMORIAL HALL, CITY HALL 
 
 

1. 6:00 P.M. - ROLL CALL – Council/Agency 
 

2. PLEDGE OF ALLEGIANCE   
 

3. PRESENTATION: 
   Monterey Regional Airport District Runway Improvement Project    
              Report 
    

4. PUBLIC COMMENTS: 
Anyone wishing to address the City Council on matters not appearing on the 
Agenda may do so now.  The public may comment on any other matter 
listed on the Agenda at the time the matter is being considered.  There will be 
a time limit of not more than three minutes for each speaker.  No action will be taken 
on matters brought up under this item and all comments will be referred to staff. 

 
5. CONSENT AGENDA:              Action Items 

A. MINUTES: 
   1.  January 28, 2014, Successor Agency and City Council Meeting 
   2.  January 8, 2013, Planning Commission Meeting  
  B. MONTHLY REPORTS: 
   1.  Claims, January 2014 
   2. Unpaid Bills Detail January 2014  
    3. Financials, January 2014 vs. January 2013 
   4. Fire Department Response Report, January 2014 
   5. Police Activity Report, January 2014 
      C. MISCELLANEOUS 
 1.   Annual Action Plan FY 2014-2015 for HUD Community        

Development Block Grant (CDBG) Program 
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6. OLD BUSINESS:  
A. Consider Proposed Procedure to Register Dogs and Collect Fees for 

Use of the City Dog Park to Fund Maintenance and Supplies 
           Action Item 

 

7. NEW BUSINESS:  
     A.   Consider Ordinance No. 277, An Ordinance to amend Section 9.30.130 

of the Del Rey Oaks Municipal Code (DROMC) Post-Construction 
Stormwater Management Requirements For Development Projects. 
(First Reading)        Action Item  

B.   Consider Proposed use  of Former Golf Driving Range by Tope’s 
       Sustainable Garden Center               Action Item 
C. Authorize City Manager to sign agreement for City Attorney Services 

with Christina Trujillo, Attorney at Law.            Action Item 
      

8. STAFF REPORTS:  
  A.  City Manager Report  
      
9. MAYOR AND COUNCIL REPORTS 
 
10. CORRESPONDENCE: 

     A.  Monterey Regional Waste Management District Meeting Highlights 
 B. Food Bank for Monterey County Letter 
  

11. CLOSED SESSION:   None 
 
12. SET NEXT MEETING DATE:  Establish Tuesday, March 25, 2014, at 6:00 

P.M. as the date and time of the Council’s next regular meeting.  
  
13. ADJOURNMENT  
 
Information distributed to the Council at the meeting becomes part of the public record.  A 
copy of written material, pictures, etc. must be provided to the secretary for this purpose.  
All enclosures and materials regarding these agenda items are available for public review at 
the Del Rey Oaks City Hall, 650 Canyon Del Rey Road, Del Rey Oaks. 
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JOINT MEETING OF THE CITY OF DEL REY OAKS CITY COUNCIL AND 
SUCCESSOR AGENCY TO THE FORMER REDEVELOPMENT AGENCY, 
TUESDAY, JANUARY 28, 2014 AT 6:00 P.M., CHARLIE BENSON MEMORIAL 
HALL, CITY HALL 
 
Present: Council Member/Agency Member  Ventimiglia 
  Council Member/Agency Member Cecilio 
  Council Member/Agency Member Allion  
  Vice Mayor/Agency Vice Chair Clark  
  Mayor/Agency Chair Edelen 
 
Absent: None 
  
Also present:   City/Agency Attorney Callihan, City Manager/Agency Executive Director Dawson 
and Deputy City Clerk/Agency Secretary Carvalho 
 
Meeting came to order at 6:00 p.m. and roll call was taken. 
 
PLEDGE OF ALLEGIANCE:  Led by City Attorney Callihan 
 
PUBLIC COMMENT: 
Linda Richardson, Rosita Rd.:  Very happy with the City of Del Rey Oaks.  Got a notice about a 
100 year old tree across from her house being cut down by PG&E because of the danger of falling.  
After several conversations with the city the tree will be topped rather than be cut to the ground 
which is wonderful.  
 
CONSENT AGENDA:           

A.  MINUTES:           
1.   December 17, 2013, City Council Meeting       
2.   December 11, 2013, Planning Commission Meeting – Cancelled 

MONTHLY REPORTS: 
3. Claims,  December 2013 
4. Unpaid Bills Detail through December 2013  
5. Financial reports  December 2013/Comparison to December 2012 
6. Fire Department Response Report,  December 2013 
7. Police Activity Report,  December 2013 

Motion to approve:  Council Member Ventimiglia  
Second:   Vice Mayor Clark 
Public Comment:  None 
Motion passed:  5-0 
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OLD BUSINESS: None 
 
NEW BUSINESS: 
 The Council considered ITEM 6.A., Waste Hauler Franchise Negotiations 
City Manager Dawson: Wants to keep this presentation short because he and Council Member 
Allion serve on the TAC committee (Technical Advisory Committee) for this negotiations and he 
knows his council respects the representative’s recommendations.  They are on these committees 
to bring information to the Council. 
Council Member Allion: About 4 year process developing a RFP which went through many 
reiterations and got some strong information.  Every company that responded to the RFP is a 
reputable company.  Green Waste came in as the most responsive. 
Emily Hanson, Green Waste:  We have extensive experience and bring all this to the forefront.  
Wants to make a commitment to the peninsula.  She introduced the employee management team 
and stated they look forward to working with the City and residents. 
Vice Mayor Clark:  If I have a problem with recycling where am I calling. 
Emily Hanson:  Our district office is in San Jose, but when in operation they will have 
representatives at the station in Marina. 
Filipe Melchor, Waste Management:  Stated several things that Waste Management can do better 
and at a better cost than Green Waste.  He stated they are willing to negotiate anything that is on 
the current proposal.  He urged Del Rey Oaks to stay with Waste Management. 
Council Member Allion:  Our current contract does not expire until April 2015. 
Motion by:  Council Member Ventimiglia to approve and Mayor Edelen read the 
recommendation into the record to direct the City Manager to initiate negotiations, in 
cooperation with other peninsula cities and the Pebble Beach Community Services District, for a 
franchise agreement with Green Waste Recovery for the collection of solid waste, recyclables, and 
organics necessary to serve Del Rey Oaks residents and businesses. 
Council Member Allion:  This is not a done deal if negotiations change this can come back before 
the Council. 
Second:    Council Member Allion 
Public Comment: None 
Motion passed: 5-0 
 
The Council considered ITEM 6.B., Fiscal Year 2012-2013 Audit Report; Lavorato and Darling, 
CPA’s 
City Manager Dawson: This is the time of year for the audit report and introduced Pam 
Darling and Steve Diamond of Lavorato and Darling, CPA’s.  Wanted to thank Council Member 
Allion for his help on the audit committee. 
Pam Darling:  Stated  it was her pleasure to present the audit for FY 2013-2014 and does present a 
clean opinion.  There are a couple of letters that accompany the financial statement.  They talk 
about the significant changes that needed to be made.  They talked to the budget committee about 



Minutes – City Council and Successor Agency 
January 28, 2014 

 Page 3 of 9 

procedures that weren’t being followed.  The second letter talks about some of the significant 
changes that need to be made and some things they ran into while performing the audit like 
things not being posted into the system. 
Steve Diamond: Going to be very brief.  Thanked staff saying they helped tremendously.  
Thanked City Manager Dawson and Council Member Dennis and wanted to go over some points.   
Receivable: Declined  Payables: Increased, generation of revenue is very important!  94% of all 
income comes from prop tax, sales tax and franchise tax.  The City really needs to look at ways to 
get revenue coming in.  Confident that what you see is what you get here. 
Council Member Allion:  Thanks the CPA firm and Steve Diamond specifically and looked over 
the reports. 
Public Comment: 
Tim Hogan, Monterey: What is the gap? 
Steve Diamond: About $380,000.00 
Mayor Edelen:  Thanked them for all their hard work. 
 
 The Council considered ITEM 6.C., Mid-Year Budget Review; City Manger Dawson   
City Manager Dawson:  The theme for this year is chasing dollars!   The police force works 12 
hour shifts to cover 24 hours so we can’t cut there.  We are down to one maintenance person.  You 
have himself, Kim and Karen to do everything else, economic development, building, parks, 
everything.  Carmel for example works on 80 employees for a population about double ours so we 
are working on as little as possible in staff and budget.  He hears a lot “my property tax pays your 
salaries”.  Property tax pays 27% of the city’s budget.  
When do we get money?    
 Prop tax ½ April ½ December. 
 Sales and use tax comes in monthly with a true up every quarter.  This varies by their 
 estimates.  
 Business License: July which is paid primarily by Safeway.  Not everything is taxable.
 Franchise fees: April  Seaside Sanitation, cal-am, wm, Comcast and PG&E 
For every $1 a resident pays in property tax only 6 cents goes to the City, schools get 61 cents, 
county gets 13 cents and so on. He explained that the average resident pays $31.75 cents a month 
to the City for all of the following: 
 Police, fire, real people answering the phones at city hall, park, streets, street lights, 
planning, building, animal removal, street sweeping, etc. 
Expenses: 
 Salaries and Benefits 69% 
 Utilities/maintenance PG&E, fire hydrants, etc at about 10% 
 Contract serviced: 9% 
 Fire Contract: 6% 
 Autos:   4% 
 Supplies:  2% 
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Renegotiated with Seaside Fire to have a flat rate fire service which save us money.  Was $2,250 
per call, now flat rate saves the City a lot of money. 
Expense timing: 
 Dispatch:   July 
 Insurance Premiums: July 
 Member dues:  July 
 Payroll   Higher in July/Aug during Laguna Seca races because we have 
     to hire more reserves to cover added duties. 
 Fire    Quarterly 
 Audit:    December and January 
In order to have a balanced budget he has had to ask for delays and postponements of amounts 
owed.  
Revenue we are at about 53% for the half year. 
Expense we are at about 57% for the half year. 
Accounts payable: Owe about $800,000 
 Calpers (retirement)    $85,000 
 MBASIA (Workman’s comp/liability $234,000 
 Seaside Fire     $148,000 
 Monterey     $34,000 
 Attorney’s     $250,000 
Council Member Allion: Why is employee/benefits over? 
City Manager Dawson: PERS  they want to charge interest so we are paying more. 
Council Member Allion: The reason we’ve been able to stay afloat is the property as an asset 

from the former potential developer.  What is their new name? 
City Manager Dawson: Belmont Holdings LLC.  Appears to be close to the end. 
Ventmigila: Did we get grace with FORA? 
City Manager Dawson: Yes we did negotiate with FORA for the pollutions liability insurance. 
Mayor Edelen:  The advantage is the with the retirement plans.  we have 2% at 60 which means 
you get 60% at retirement.  Where other cities are at 3% at 60 which means they get 90% at 
retirement! 
Vice Mayor Clark: Remembers this developer promised we’d be seeing money coming in at 
2008! 
Public Comment:  
Rolf Langland, Paloma Rd.:  Can you give some clarity on the attorney’s fees? 
City Manager Dawson: Again that been a negotiation with the attorney’s.  If we can settle 
quickly then this is where they will stop.  If they continue to be delayed then these fees can go up. 
Council Member Allion: These are all to Goldfarb and Lipman who are land uses attorney’s 
who have been working with us on the project and now on the litigation of the failed developer. 
City Manager Dawson: That $246,000 is not included in the budget so even if those fees go 
away 
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Public Comment:  
Buddy Bloxom:  Don’t they pay extra for paramedics. 
Pat Lintell: Can you tell me what the cost is for street sweeping because we could save money if 
we didn’t have street sweeping. 
Mayor Edelen:  Good suggestion but storm water control requires we have street sweeping so we 
really don’t have an option.  Agrees 100% with you but we are required by the state. 
Pat Lintell:  Then could we put up signs telling people to move their cars on the days the 
sweeping is done? 
Council Member Clark:  Signs cost money though. 
Joann Davidson: Regarding sweeping, she sweeps he own gutter and thinks whoever we have 
doing it does a terrible job. 
Veronique Durham:  We need more money, maybe the police can give more citations in the park 
for dogs and for blocked intersections like at Safeway. 
Ryan Durham: Great presentation and not insensitive to the financial situation.  Not a good 
thing to rush into something just to fill the coffers.  Apologized to Council Member Ventimiglia 
that he doesn’t have a business plan and works full time and can’t always be at the meetings.  
Don’t sell out the residents.   
  
 The Council considered ITEM 6.D., A Resolution of the Successor Agency to the Former 
Del Rey oaks Redevelopment Agency Approving a Due Diligence Review of Unobligated 
Balances of the Non-Housing and Housing Funds of the Former Redevelopment Agency 
Conducted in Accordance with Health and Safety Code Sections 34179.5 and 34179.6(b). 
Agency Executive Director Dawson: The resolution is to approve the due diligence report so 
that it goes to the Oversight Board.  These are the hoops we need to jump through.  The Oversight 
Board will meet on the 19th and the 27th. 
Chair Edelen:  Basically the State said we had to get rid of our RDA’s and because we didn’t have 
anything to give the state.  This is basically to say the RDA is no longer. 
Vice Chair Clark: David Kimball who is a resident on Rosita is a member of the oversight 
committee. 
Motion to approve: Vice Chair Clark  
Second:  Agency Member Ventimiglia 
Public Comment: None 
Motion passed: 5-0 
 
 The Council considered ITEM 6.E., Golf Driving Range Potential Uses; Safeway Gas 
Station; Tope’s Sustainable Garden Center 
Mayor Edelen: The City Manager asked that this to be on the agenda 
City Manager Dawson: Asked this to be on the agenda because he wants to spend his time on 
things that are viable.  His role is to look for revenue and bring any ideas to the Council.  Because 
this is public property it comes to the council first.  If it were private property then it would got to 
Planning Commission first then to the City Council if necessary. 
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Mayor Edelen: The bottom line is we need to come up with revenue.  He doesn’t know 
anything about these and needs to have information.  Before anything happens these proposals 
will go before the public and the council will listen to the public.  He doesn’t want anything cut 
off before they get to hear the proposal.  This will go before the council and then out to the public. 
Vice Mayor Clark: Wants to keep it above board.  She wants to hear from all the residents not the 
just few that are here.  There are all kinds of things that go into this.  They want to be fair to 
everybody.  Would like to direct the City Manager to find out what these people want to do. 
Council Member Cecilio: Can Daniel [City Manager Dawson] clarify negotiation?  Feels 
everyone needs to know what this means.  Feels the public misconstrues what happens at the 
City.  We need to find out what the scope of what they are looking at.  We are all supposed to be 
here as a family.  Doesn’t feel we have done anything to lessen that. 
City Manager Dawson: At this point he needs the Council’s directly. 
Mayor Edelen: What is the process? 
City Manager Dawson: First they take the political pulse of the city.  They want to build a 6 
pump station at Wilson Way.  Negotiations means what do you think the concerns of the 
community?  First it will be what does it look like?  How much revenue? He’s asked for 
information, how many stations, how much have you made, how do you mitigate traffic, how do 
you handle environmental issues? Anything can be mitigated.  Once they find out if this is viable 
then they come in with an application.  Then we negotiate costs of staff time, attorney’s, expenses, 
etc.  They are required to hold several public meetings to inform the public.  Once they (the 
potential developer) decide if this is a viable project they will go ahead with it, if not then they 
drop the application.  If viable, then they come before the Planning Commission then it comes 
before the City Council and they decide whether to approve the application or not.  There are 
many steps. 
Council Member Ventimiglia: Feels we need to go forward and get the information. 
Council Member Allion: Wants to add to Vice Mayor Clark and Mayor Edelen:  Thinks it’s very 
important to HEAR this information.  They need to hear all the facts and weigh all the facts.  
Arguments for and against.  The city council will have to make the best decision for ALL the 
residents and the City. 
Public Comment: 
Chris Palma, Portola:  Lives on Portola, can hear all the sounds from behind Safeway.  This 
proposal says that there will be more noise and more.  Leaking tanks, more traffic is asinine!  He 
will try every step of the way to keep this gas station from ever being built. 
Veronique Durham:  We went once with a developer that led us down the wrong path. 
Mayor Edelen:  (After audience clapping after each speaker) Stated that clapping is considered 
inappropriate in this type of meeting and he will ask for a show of hands for support of the 
speakers comments. 
Buddy Bluxom:  Seems there has been some forethought on Topes already? 
City Manager Dawson:  Explained that this is what they would like to do but again is asking the 
Council for guidance. 
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Buddy Bluxom:  We are already past the point and you talk about transparency!  You’ve already 
talked to them.  Feels we are dancing around. 
Tim Hogan:  When you buy a gallon of gas how much goes to the City? 
City Manager Dawson: $250,000-$350,000 a year. 
Warren Kaufman: Ralston Dr.: Thanked Dan (City Manager Dawson) for the budget proposal. 
Pat Lintell, Rosita:  Asked the City Manager how much money the City has received to pay for 
these? 
City Manager Dawson: None. 
Pat Lintell: Wants more information on these, how may pumps, hours of operation, traffic, how 
big, how much land?  Worries about pedestrians.  Opposed to it because of traffic.  Mr. City 
Manager who are these people you talk to? 
City Manager Dawson:  Real estate brokers, developers, etc.  He stated he says to put them; ideas, 
proposals, business plans, etc. in writing? 
Pat Lintell:  What kinds of people? 
City Manager Dawson: People that talk about restarting the driving range, Tope’s, Safeway, all 
different kinds of people. 
Pat Lintell: What have your conversations been with Safeway? 
Mayor Edelen: This is not a back and forth this is for public comment. 
Tex Irwin: Surprised with the number of people that haven’t come forward with ideas.  You’re 
not going to please all the people.  Would hate to see the City sell the property.  When he was on 
the airport board he’d suggest things to get people’s attention.  Cars are a big deal.  People at the 
airport are always being asked to buy their hangers and or rent them for a lot of money.  He 
thinks garages would make money down there.  It’s a use that would be a low traffic generator.  
It’s just an idea. 
Rolf Langland:  Talked to the owners of the other gas stations and they are worried about 
business being taking away from them.  Feels we have enough gas stations.  We are not 
naysayers.  That flood plan is not a place for a gas station.  Doesn’t know if the public knows there 
will be a huge earth fill to accommodate this station.  The majority of citizens don’t support it. 
Kim Svetich-will, 57 Melway:  Coming to you to plead to consider your own homes and what 
you look at out your window, just asking to please take that into consideration. 
Jim Clarke: What we are trying to say is we listen to a proposal?  If that is it then yes we should 
listen to a proposal.  Where will it sit, what will the traffic be like?  Doesn’t want to see another 
debacle like in front of Chilli’s. 
Rolf Langland:  Full disclosure: Jim Clark is the husband of a Council Member Clark. 
Jim Clark:  My wife and I don’t agree on a lot of things. 
Sofia langland:  Came because of the item and would like to hear about Topes.  Is apposed to 
Safeway gas station, doesn’t think this is something we should spend a lot of time on this.  This is 
a public health and safety issue and should be a #1 issue.  The benefit to the community would be 
better to keep Work Memorial Park a park. 
Mayor Edelen:  The only reason this is hear is for input. 



Minutes – City Council and Successor Agency 
January 28, 2014 

 Page 8 of 9 

John Sokolich, Portola: Been here a long time and knows what Del Rey Oaks looked like in 
1929.  Putting a service station in will have to have a lot of fill.  The people on Canyon Del Rey 
have a heck of a time getting through there already.  There is no way to have another service 
station there.  You have 3 right there.  Ridiculous to make an attempt.  Family golf would work, 
service station will not work because of traffic. 
Motion:  Council Member Ventimiglia approve having the City Manager get   
   information and come back to the Council. 
Second:  Council Member Allion, obvious we need more information. 
Vice Mayor Clark: Wants to see more come back on Topes. 
Public Comment: No further comment received. 
Vote:    Motion passed 5-0 
 
STAFF REPORT: 
City Manager Report:  Working on Solar park feasibility, attended FORA admin, Water, Waste 
District, HABLE, presented certificate to Chris Callihan, attended Waste Management with 
Council Member Allion. Meetings attended at Asilomar for Monterey County Convention Bureau, 
CalPERS had a class here on retirement, Pacific Grove Council Meeting, Convention bureau 
finance, PG&E met about pine tree on Via Verde, Storm Water Meeting where they were going to 
raise our rate 500%!.  Also attended planning advisory meetings for the airport master plan, 
Monterey Chamber annual membership luncheon and in February we will have a presentation by 
Chief Langford on the Dog Park. 
  
COUNCIL REPORTS: 
Council Member Allion:  Attended MRWMD meeting, special district meeting for County, 
MRWPCA board meeting talking about the drought and how much longer the drought may last.  
Historically we have had a 250 year drought and a 100 year drought.  We may be at the beginning 
of a 100 year drought.  Castroville will run out of water in 5 years, lakes are way down and can 
not pump what they need too which keeps Salinas dry.  We need to clean up the water we use 
and inject it into the ground and its important!  We will not see a desal plant by 2020!  We NEED 
to do ground water replenishment!  We’re desperate folks! 
Council Member Cecilio:  Attended Seaside Sanitation meeting, attended special district with 
Dennis, mosquito abatement working on new assessment from $5 to $8 to supplement the district. 
Vice Mayor Clark:  Attended MST and RTA yesterday.  Recommended a 1/8 of 1% tax on the 
ballot to maintain services for elderly and military/disabled.  On the RTA they talked about 
limiting the number of cabs each company can have and doesn’t feel they should be involved.  
Not the RTA’s position to limit the number of cabs. 
Council Member Ventimiglia:   
Attended AMBAG and Community Human Services.  AMBAG to move their offices to Monterey.  
Community Human services have many fundraisers coming up like a Women’s Ball for women 
only with silent auctions for $25 each.  Wants to reflect the programs that Community Human 
Services helps with:  Family Services in Seaside, Safe Place in Monterey, Safe Passage, Genesis 
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House, Hill House, Off Main Clinic which are all run by Community Human Services which is 
what our $3,200 helps to pay to keep these going.  It just goes to show that the organization has 
grown a lot. 
Mayor Edelen:  Announced the Herald published editorial on FORA by him, was appointed to 
the Monterey Council on Governments by TAMC, commended Chris Callihan for his years of 
service and how much we appreciate his work for the City.  Attended League of California Cities, 
Monterey Peninsula Water Authority met here with the auditor and they got an unqualified 
opinion, went on a tour with Lou Calcagno on all the water issues in south county, seaside water 
basin working to push the salt water back, announced the American Legion will have a service for 
four chaplains that gave up their lives to save others when their ship was sunk during WWII. 
 
CORRESPONDENSE: 
Mayor Edelen: 
 Announced the correspondence in the packet: 
 
CLOSED SESSION: As permitted by Government Code Section 54956 et. seq. the Council 
may adjourn to a Closed Session to consider specific matters dealing with certain litigation, 
personnel, or labor/real property negotiations. 
 
PUBLIC COMMENT: Anyone wishing to address the City Council on matter to be heard 
under closed session may do so now. 
 
 The Council adjourned to considered  ITEM 10.A. Employee Appointment; City Attorney 
(Govt. Code Section 54957)  
 
7:23 p.m.:  Adjourned regular meeting. 
 
7:25 p.m.:  Convened into Closed Session 
 
7:30 p.m.:  Adjourned from closed session and reported the following: 
 City Manager Dawson:  Staff was given direction, no action was taken. 
 
7:32 p.m.:  Adjourned until the next meeting. 
 
Next meeting:  Tuesday, February 25, 2014 at 6:00 P.M.  
 
 
Approved: 
 
_________________________________________________________ 
Signature      Date 



C I T Y  O F  D E L  R E Y  O A K S  
 

 

 
 
January 3, 2014 

-NOTICE- 
 

NOTICE IS HEREBY GIVEN THAT THE REGULAR 
DEL REY OAKS PLANNING COMMISSION MEETING: 

 
WEDNESDAY, JANUARY 8, 2014 AT 6:00 P.M. 

 
HAS BEEN CANCELLED

DUE TO A LACK OF ITEMS TO BE HEARD 
  

 
THE NEXT REGULAR SCHEDULED PLANNING COMMISSION 

MEETING WILL BE HELD ON: 
 

 
WEDNESDAY, FEBRUARY 12, 2014 AT 6:00 P.M. 

AT THE CHARLIE BENSON MEMORIAL HALL, 
650 CANYON DEL REY ROAD, DEL REY OAKS 

 
 

______________________ 
KAREN MINAMI 

Deputy City Clerk 
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Date Num Name Memo Amount

ADVANCED TOWING COMPANY
01/20/2014 14019 ADVANCED TOWING COMPANY INV. 17039 50.00

Total ADVANCED TOWING COMPANY 50.00

AFLAC
01/20/2014 14020 AFLAC JAN 14  EMPLOYEE PAID PREMIUM INV. 730157 281.80

Total AFLAC 281.80

AMERICAN LOCK & KEY
01/20/2014 14021 AMERICAN LOCK & KEY 31.52

Total AMERICAN LOCK & KEY 31.52

AMERICAN SUPPLY COMPANY
01/20/2014 14022 AMERICAN SUPPLY COMPANY INV.0087981-PARK BATHROOM SUPPLIES 124.99

Total AMERICAN SUPPLY COMPANY 124.99

AT&T CAL NET 2
01/20/2014 14023 AT&T CAL NET 2 444.40

Total AT&T CAL NET 2 444.40

BOUND TREE
01/20/2014 14024 BOUND TREE MEDICAL SUPPLIES 260.30

Total BOUND TREE 260.30

BRANDENBURG PROPERTIES
01/23/2014 115 BRANDENBURG PROPERTIES BALANCE OF ACCOUNT 2,920.16

Total BRANDENBURG PROPERTIES 2,920.16

BROWNELLS, INC.
01/20/2014 14025 BROWNELLS, INC. MISC. POLICE EQUIP.  INV.09072415.00 195.77

Total BROWNELLS, INC. 195.77

CALIFORNIA-AMERICAN WATER
01/20/2014 14026 CALIFORNIA-AMERICAN WATER 1,252.03

Total CALIFORNIA-AMERICAN WATER 1,252.03

CALIFORNIA BUILDING STANDARDS COMMISSION
01/20/2014 14027 CALIFORNIA BUILDING STANDARDS COMMI... BUILDING STANDARD STATE FEE 7/1/13-9/30/13 6.75

Total CALIFORNIA BUILDING STANDARDS COMMISSION 6.75

CENTRAL COAST TREE AND TIMBER SERV
01/20/2014 14028 CENTRAL COAST TREE AND TIMBER SERV CHIP VARIOUS BRUSH PILES THROUGH OUT CITY 300.00

Total CENTRAL COAST TREE AND TIMBER SERV 300.00

CITY OF MONTEREY
01/20/2014 14029 CITY OF MONTEREY INV 53420 FEB. 2013 FUEL COSTS 1,881.00

Total CITY OF MONTEREY 1,881.00
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Claims Report

January 2014

Page 1



Date Num Name Memo Amount

CITY OF SALINAS, ATTORNEY SERVICES
01/20/2014 14030 CITY OF SALINAS, ATTORNEY SERVICES 2,070.14

Total CITY OF SALINAS, ATTORNEY SERVICES 2,070.14

CO-POWER
01/20/2014 14031 CO-POWER 3,423.94

Total CO-POWER 3,423.94

COMCAST HIGH SPEED INTERNET
01/20/2014 14032 COMCAST HIGH SPEED INTERNET 188.10

Total COMCAST HIGH SPEED INTERNET 188.10

COMMUNITY HOSPITAL OF MTY
01/20/2014 14033 COMMUNITY HOSPITAL OF MTY BLOOD ALCOHOL DRAW FEE-10/27/13 20.00

Total COMMUNITY HOSPITAL OF MTY 20.00

DAWSON, DANIEL
01/27/2014 14077 DAWSON, DANIEL REIM. FOR GAS PURCHASE ON 1/27/14 52.59

Total DAWSON, DANIEL 52.59

DEPT OF CONSERVATION
01/20/2014 14034 DEPT OF CONSERVATION smip fee's for 7/1/13-9/30/13 15.32

Total DEPT OF CONSERVATION 15.32

ENTERSECT CORPORATION
01/20/2014 14035 ENTERSECT CORPORATION 158.00

Total ENTERSECT CORPORATION 158.00

FIRST AMERICAN REAL ESTATE SOLUTIONS
01/20/2014 14036 FIRST AMERICAN REAL ESTATE SOLUTIONS 230.00

Total FIRST AMERICAN REAL ESTATE SOLUTIONS 230.00

FIRST CHOICE SERVICES
01/20/2014 14037 FIRST CHOICE SERVICES Coffee and condiments 112.85

Total FIRST CHOICE SERVICES 112.85

GALL'S INC.
01/20/2014 14038 GALL'S INC. POLICE SUPPLIES INV#001138219 54.87

Total GALL'S INC. 54.87

GLOBALSTAR USA
01/20/2014 14039 GLOBALSTAR USA 162.71

Total GLOBALSTAR USA 162.71

HICKS PLUMBING
01/20/2014 14040 HICKS PLUMBING INV 500 INSTALL TEMP HOSE TO PARK BATHROOM, FOR HOLIDAY CITY F... 486.18

Total HICKS PLUMBING 486.18
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HOME DEPOT CRC
01/20/2014 14041 HOME DEPOT CRC ACCT. # 6035 3220 0248 6219 SUPPLIES AND MATERIALS NOV. 2013 2,474.49

Total HOME DEPOT CRC 2,474.49

I.M.P.A.C.GOVERNM'T SER
01/20/2014 14042 I.M.P.A.C.GOVERNM'T SER ACCT. 4246044555649924-DEC 2013 1,041.53
01/27/2014 14076 I.M.P.A.C.GOVERNM'T SER MANAGING ACCOUNT #: 4246-0445-5564-9924 996.00

Total I.M.P.A.C.GOVERNM'T SER 2,037.53

IE SOLUTIONS
01/20/2014 14043 IE SOLUTIONS INV. 13-1139 QUICKBOOKS CONSULTING AND DISCUSSION RE: AUDIT AND... 225.00

Total IE SOLUTIONS 225.00

JAMES DE CHALK
01/20/2014 14044 JAMES DE CHALK DEC  2013 375.00

Total JAMES DE CHALK 375.00

LAVARATO & DARLING, INC.
01/20/2014 14045 LAVARATO & DARLING, INC. CITYDRO INV. 6214-BALANCE AFTER CONTRACT PRICE WAS PAID 6,430.05

Total LAVARATO & DARLING, INC. 6,430.05

LAW ENFORCEMENT TARGETS, INC.
01/20/2014 14046 LAW ENFORCEMENT TARGETS, INC. CARDBOARD TARGETS FOR P.D. INV. 0232246-IN 399.45

Total LAW ENFORCEMENT TARGETS, INC. 399.45

LEAGUE OF CALIFORNIA CITIES
01/10/2014 LEAGUE OF CALIFORNIA CITIES VOID: MEMEBERSHIP DUES FOR 2014, INV 136686
01/10/2014 LEAGUE OF CALIFORNIA CITIES VOID: MEMEBERSHIP DUES FOR 2014, INV 136686
01/10/2014 14012 LEAGUE OF CALIFORNIA CITIES MONTEREY BAY DIVISION MEETING 1/13/14, DINNER FOR DAN DAWSON, ... 75.00
01/13/2014 14013 LEAGUE OF CALIFORNIA CITIES VOID: 2014 MEMBERSHIP DUES INV. 8070
01/13/2014 14013 LEAGUE OF CALIFORNIA CITIES VOID: 2014 MEMBERSHIP DUES INV. 8070
01/13/2014 14014 LEAGUE OF CALIFORNIA CITIES 300.00

Total LEAGUE OF CALIFORNIA CITIES 375.00

MCCLEOA
01/20/2014 14047 MCCLEOA MEMBERSHIP DUES 2013-14 150.00

Total MCCLEOA 150.00

MINAMI, KAREN L
01/15/2014 14017 MINAMI, KAREN L Wellness Reimbursment 80.00
01/28/2014 14081 MINAMI, KAREN L Wellness Reimbursment 75.00

Total MINAMI, KAREN L 155.00

MONTEREY AUTO SUPPLY INC.
01/20/2014 14048 MONTEREY AUTO SUPPLY INC.  SUPPLIES  NOV 2013 33.53

Total MONTEREY AUTO SUPPLY INC. 33.53

MONTEREY BAY AREA INSURANCE FUND
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01/20/2014 14049 MONTEREY BAY AREA INSURANCE FUND JAN 2013 :  2012-13 MONTHLY W/C PAYMENT $14,961.67 AND MONTHLY 20... 18,265.86

Total MONTEREY BAY AREA INSURANCE FUND 18,265.86

MONTEREY BAY TECHNOLOGIES
01/20/2014 14050 MONTEREY BAY TECHNOLOGIES 464.80

Total MONTEREY BAY TECHNOLOGIES 464.80

MONTEREY COUNTY PARKS
01/20/2014 14051 MONTEREY COUNTY PARKS 375.00

Total MONTEREY COUNTY PARKS 375.00

MONTEREY COUNTY SHERIFF
01/20/2014 14052 MONTEREY COUNTY SHERIFF ACJIS FEE INV. 13291 422.78

Total MONTEREY COUNTY SHERIFF 422.78

MRWPCA
01/20/2014 14053 MRWPCA MRWPCA 11/1/13 38.64

Total MRWPCA 38.64

MTRY BAY OFFICE PRODUCTS
01/20/2014 14054 MTRY BAY OFFICE PRODUCTS CONTRACT INVOICE #192987 1,183.41

Total MTRY BAY OFFICE PRODUCTS 1,183.41

NEXTEL COMMUNICATION
01/20/2014 14055 NEXTEL COMMUNICATION NEXTEL RADIO- PW/PD/CM 10/12/13-11/11/13 387.44

Total NEXTEL COMMUNICATION 387.44

OFFICE DEPOT
01/20/2014 14056 OFFICE DEPOT 401.30

Total OFFICE DEPOT 401.30

OFFICE EQUIPMENT FINANCE SERVICES
01/20/2014 14057 OFFICE EQUIPMENT FINANCE SERVICES LEASE PAYMENT FOR COPIER-INV. 240753541 234.88

Total OFFICE EQUIPMENT FINANCE SERVICES 234.88

P.E.R.S.-HEALTH
01/20/2014 14058 P.E.R.S.-HEALTH HEALTH PREMIUM JAN 2014 13,174.51

Total P.E.R.S.-HEALTH 13,174.51

PENINSULA COMMUNICATIONS
01/20/2014 14059 PENINSULA COMMUNICATIONS #80 EQUIPMENT 96.39

Total PENINSULA COMMUNICATIONS 96.39

PENINSULA WELDING SUPPLY
01/20/2014 14060 PENINSULA WELDING SUPPLY OXYGEN (MEDICAL SUPPLIES)  INV.114083 8.00

Total PENINSULA WELDING SUPPLY 8.00

PERS
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01/20/2014 14061 PERS 15,736.23

Total PERS 15,736.23

PERS - 457 PLAN
01/17/2014 14018 PERS - 457 PLAN 100000014207704/14207705 2,600.00

Total PERS - 457 PLAN 2,600.00

PG&E
01/20/2014 14062 PG&E GAS & ELECTRIC 9/12/13-10/10/13 2,416.70

Total PG&E 2,416.70

PG&E-GJM&218
01/20/2014 14063 PG&E-GJM&218 6817283169-2 49.38

Total PG&E-GJM&218 49.38

PITNEY BOWES-QTLY INV
01/20/2014 14064 PITNEY BOWES-QTLY INV postage machine rental invoice #5427068-DC13 192.69

Total PITNEY BOWES-QTLY INV 192.69

PITNEY BOWES PURCHASE POWER
01/20/2014 14065 PITNEY BOWES PURCHASE POWER 915.42

Total PITNEY BOWES PURCHASE POWER 915.42

PURE WATER
01/20/2014 14066 PURE WATER 129.38

Total PURE WATER 129.38

QuickBooks Payroll Service
01/14/2014 QuickBooks Payroll Service Fee for 10 direct deposit(s) at $1.50 each 15.00
01/14/2014 QuickBooks Payroll Service Fee for 12 employee(s) paid 18.00
01/14/2014 QuickBooks Payroll Service Monthly processing fee for Jan 2014 89.00
01/14/2014 QuickBooks Payroll Service No state fee for CA for Jan 2014
01/14/2014 QuickBooks Payroll Service Created by Payroll Service on 01/10/2014 1.88
01/14/2014 QuickBooks Payroll Service Created by Payroll Service on 01/10/2014 4,462.00
01/14/2014 QuickBooks Payroll Service Created by Payroll Service on 01/10/2014 526.05
01/14/2014 QuickBooks Payroll Service Created by Payroll Service on 01/10/2014 526.05
01/14/2014 QuickBooks Payroll Service Created by Payroll Service on 01/10/2014 19.38
01/14/2014 QuickBooks Payroll Service Created by Payroll Service on 01/10/2014 19.38
01/14/2014 QuickBooks Payroll Service Created by Payroll Service on 01/10/2014 1,585.17
01/14/2014 QuickBooks Payroll Service Created by Payroll Service on 01/10/2014 362.79
01/14/2014 QuickBooks Payroll Service Created by Payroll Service on 01/10/2014 24,995.97
01/29/2014 QuickBooks Payroll Service Q4 2013 Expense Account for Federal Unemployment 199.93
01/30/2014 QuickBooks Payroll Service Fee for 2 direct deposit(s) at $1.50 each 3.00
01/30/2014 QuickBooks Payroll Service Fee for 5 employee(s) paid 7.50
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 3.75
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 91.35
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 9.06
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 9.06
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01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 38.75
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 38.75
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 6.25
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 296.89
01/30/2014 QuickBooks Payroll Service Fee for 10 direct deposit(s) at $1.50 each 15.00
01/30/2014 QuickBooks Payroll Service Fee for 11 employee(s) paid 16.50
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 1.07
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 4,140.00
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 503.87
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 503.87
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 11.08
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 11.08
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 1,444.63
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 347.50
01/30/2014 QuickBooks Payroll Service Created by Payroll Service on 01/27/2014 24,179.11

Total QuickBooks Payroll Service 64,498.67

RYAN RANCH PRINTERS
01/20/2014 14067 RYAN RANCH PRINTERS "LETTERHEAD" ENVELOPES INV. 14981 172.29

Total RYAN RANCH PRINTERS 172.29

SHELL OIL COMPANY
01/20/2014 14068 SHELL OIL COMPANY FUEL DEC  2013 82.83

Total SHELL OIL COMPANY 82.83

SHRED-IT
01/20/2014 14069 SHRED-IT 115.78

Total SHRED-IT 115.78

SPCA OF MONTEREY COUNTY
01/20/2014 14070 SPCA OF MONTEREY COUNTY 2,439.60

Total SPCA OF MONTEREY COUNTY 2,439.60

STAPLES
01/20/2014 14071 STAPLES OFFICE SUPPLIES 24.67

Total STAPLES 24.67

Starflag
01/10/2014 PayPal Chk Starflag City Flags (4) 140.00

Total Starflag 140.00

TERMINIX
01/20/2014 14072 TERMINIX 6099531 126.00

Total TERMINIX 126.00

UNION BANK Charges
01/31/2014 EFT01312014 UNION BANK Charges Bank Charges January 2014 176.05
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Total UNION BANK Charges 176.05

UNITED SITE SERVICES
01/20/2014 14073 UNITED SITE SERVICES 294.71

Total UNITED SITE SERVICES 294.71

VSP
01/20/2014 14074 VSP VISION SERVICE PLAN JAN 2014 162.48

Total VSP 162.48

WILSON  ELECTRONICS
01/20/2014 14075 WILSON  ELECTRONICS ANTENNAS AND MOUNT FOR #80 PD WILL REIMBURSE CITY FOR TOTAL  I... 272.45

Total WILSON  ELECTRONICS 272.45

TOTAL 152,976.81
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ADAMSON INDUSTRIES
09/16/2013 ADAMSON INDUSTRIES INV 114609 AMMUNITION ordered 4/25/13 60440 · SPECIAL SUPPLY POLICE 172 POLICE 4,426.80 4,426.80 09/26/2013
09/25/2013 ADAMSON INDUSTRIES INV 115410 AMMUNITION ordered 4/25/13 60440 · SPECIAL SUPPLY POLICE 172 POLICE 4,101.30 8,528.10 10/05/2013

Total ADAMSON INDUSTRIES 8,528.10 8,528.10

AFLAC
01/12/2014 AFLAC FEB 14  EMPLOYEE PAID PREMIUM INV. 208153 DAWSON 20150 · AFLAC PAYABLE General Gov... 197.90 197.90 02/01/2014
01/12/2014 AFLAC FEB 14  EMPLOYEE PAID PREMIUM INV. 208153 OLMOS 20150 · AFLAC PAYABLE General Gov... 83.90 281.80 02/01/2014

Total AFLAC 281.80 281.80

AT&T CAL NET 2
12/19/2013 AT&T CAL NET 2 PHONE 11/19/13-12/18/13 60530 · TELEPHONE / INTERNET 172 POLICE 144.36 144.36 01/18/2014
12/19/2013 AT&T CAL NET 2 PHONE 11/19/13-12/18/13 60530 · TELEPHONE / INTERNET General Gov... 63.40 207.76 01/18/2014
12/19/2013 AT&T CAL NET 2 PHONE 11/19/13-12/18/13 60530 · TELEPHONE / INTERNET 311 PUB W... 15.13 222.89 01/18/2014
01/19/2014 AT&T CAL NET 2 PHONE 12/19/13-1/18/14 60530 · TELEPHONE / INTERNET 172 POLICE 146.42 369.31 02/18/2014
01/19/2014 AT&T CAL NET 2 PHONE 12/19/13-1/18/14 60530 · TELEPHONE / INTERNET General Gov... 63.43 432.74 02/18/2014
01/19/2014 AT&T CAL NET 2 PHONE 12/19/13-1/18/14 60530 · TELEPHONE / INTERNET 311 PUB W... 15.07 447.81 02/18/2014

Total AT&T CAL NET 2 447.81 447.81

BARTEL ASSOCIATIONS, LLC
09/20/2013 BARTEL ASSOCIATIO... ACTUARIAL CONSULTING SERVICES FOR 2012-13 AUDIT-INV. ... 60625 · CONTRACTUAL AUDIT General Gov... 531.25 531.25 10/20/2013
11/25/2013 BARTEL ASSOCIATIO... ACTUARIAL CONSULTING SERVICES FOR 2012-13 AUDIT-INV. ... 60625 · CONTRACTUAL AUDIT General Gov... 2,062.50 2,593.75 12/05/2013

Total BARTEL ASSOCIATIONS, LLC 2,593.75 2,593.75

BOUND TREE
12/06/2013 BOUND TREE MEDICAL SUPPLIES  INV. 81280640 60410 · MATERIALS/SUPPLY 172 POLICE 40.31 40.31 01/05/2014
12/12/2013 BOUND TREE MEDICAL SUPPLIES  INV. 81285012 60410 · MATERIALS/SUPPLY 172 POLICE 40.31 80.62 01/11/2014
12/27/2013 BOUND TREE MEDICAL SUPPLIES INV. 81298426 60410 · MATERIALS/SUPPLY 172 POLICE 11.79 92.41 01/26/2014

Total BOUND TREE 92.41 92.41

BROWNELLS, INC.
07/01/2013 BROWNELLS, INC. MISC. POLICE EQUIP.  INV.09092527.00 60440 · SPECIAL SUPPLY POLICE 172 POLICE 298.95 298.95 07/11/2013
07/11/2013 BROWNELLS, INC. MISC. POLICE EQUIP.  INV.09121827.00 60440 · SPECIAL SUPPLY POLICE 172 POLICE 273.93 572.88 07/21/2013
07/24/2013 BROWNELLS, INC. MISC. POLICE EQUIP.  INV. 09157969.00 60440 · SPECIAL SUPPLY POLICE 172 POLICE 139.57 712.45 08/03/2013

Total BROWNELLS, INC. 712.45 712.45

CALIFORNIA-AMERICAN WATER
12/05/2013 CALIFORNIA-AMERIC...  650 CANYON DEL REY RD. ACCT. 1015-210018869991WATER 1... 60525 · UTILITIES/WATER General Gov... 237.15 237.15 01/04/2014
12/05/2013 CALIFORNIA-AMERIC...  1044 PORTOLA DR. ACCT. 1015-WATER 10/24/13-11/20/13 60525 · UTILITIES/WATER 411 PARKS/... 25.89 263.04 01/04/2014
12/05/2013 CALIFORNIA-AMERIC... 33 QUENDALE  1015-210018799016 WATER 10/24/13-11/20/13 60525 · UTILITIES/WATER 411 PARKS/... 25.89 288.93 01/04/2014
12/05/2013 CALIFORNIA-AMERIC... 950 ANGELUS WAY ACCT. 1015-210021327653 WATER 10/24/13-... 60525 · UTILITIES/WATER 411 PARKS/... 87.69 376.62 01/04/2014
12/05/2013 CALIFORNIA-AMERIC... 8 LOS ENCINOS ACCT. 1015-210021397607 WATER 10/24/13-11/2... 60525 · UTILITIES/WATER 411 PARKS/... 64.73 441.35 01/04/2014
12/05/2013 CALIFORNIA-AMERIC... 59 LOS ENCINOS ACCT. 1015-210021396208  WATER 10/24/13-11/... 60525 · UTILITIES/WATER 411 PARKS/... 25.89 467.24 01/04/2014
12/05/2013 CALIFORNIA-AMERIC... 800 ROSITA RD. ACCT. 10152100221255352 WATER 10/24/13-11/2... 60525 · UTILITIES/WATER 172 POLICE:... 47.97 515.21 01/04/2014
12/05/2013 CALIFORNIA-AMERIC... 899 ROSITA RD ACCT. 1015-21002651943  WATER 10/24/13-11/20/... 60525 · UTILITIES/WATER 411 PARKS/... 46.55 561.76 01/04/2014
12/26/2013 CALIFORNIA-AMERIC...  650 CANYON DEL REY RD. ACCT. 1015-210018869991  WATER ... 60525 · UTILITIES/WATER General Gov... 252.48 814.24 01/25/2014
12/26/2013 CALIFORNIA-AMERIC...  1044 PORTOLA DR. ACCT. 1015-  WATER 11/21/13-12/19/13 60525 · UTILITIES/WATER 411 PARKS/... 25.89 840.13 01/25/2014
12/26/2013 CALIFORNIA-AMERIC... 33 QUENDALE  1015-210018799016 WATER 11/21/13-12/19/13 60525 · UTILITIES/WATER 411 PARKS/... 25.89 866.02 01/25/2014
12/26/2013 CALIFORNIA-AMERIC... 8 LOS ENCINOS ACCT. 1015-210021397607 WATER 11/21/13-12/1... 60525 · UTILITIES/WATER 411 PARKS/... 64.73 930.75 01/25/2014
12/26/2013 CALIFORNIA-AMERIC... 59 LOS ENCINOS ACCT. 1015-210021396208  WATER 11/21/13-12/... 60525 · UTILITIES/WATER 411 PARKS/... 25.89 956.64 01/25/2014
12/26/2013 CALIFORNIA-AMERIC... 800 ROSITA RD. ACCT. 10152100221255352  WATER 11/21/13-12/... 60525 · UTILITIES/WATER 172 POLICE:... 46.55 1,003.19 01/25/2014
12/26/2013 CALIFORNIA-AMERIC... 899 ROSITA RD ACCT. 1015-21002651943   WATER 11/21/13-12/19... 60525 · UTILITIES/WATER 411 PARKS/... 49.56 1,052.75 01/25/2014

Total CALIFORNIA-AMERICAN WATER 1,052.75 1,052.75
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04/09/2013 CITY OF MONTEREY INV 53746 FEB 2013 INSPECTION AND PLANNING SERVICES 60640 · CONTRACTUAL SVCS PLANNING General Gov... 1,746.63 1,746.63 04/19/2013
04/17/2013 CITY OF MONTEREY INV 53778 MARCH 2013 INSPECTION AND PLANNING SERVICES 60640 · CONTRACTUAL SVCS PLANNING General Gov... 1,081.05 2,827.68 04/27/2013
04/29/2013 CITY OF MONTEREY INV 53832 MARCH 2013 FUEL COSTS MISC FUEL 60720 · AUTO OPS - FUEL 311 PUB W... 307.00 3,134.68 05/09/2013
04/29/2013 CITY OF MONTEREY INV 53832 MARCH 2013 FUEL COSTS #60 60720 · AUTO OPS - FUEL 172 POLICE 185.90 3,320.58 05/09/2013
04/29/2013 CITY OF MONTEREY INV 53832 MARCH 2013 FUEL COSTS #61 60720 · AUTO OPS - FUEL 172 POLICE 319.16 3,639.74 05/09/2013
04/29/2013 CITY OF MONTEREY INV 53832 MARCH 2013 FUEL COSTS #62 60720 · AUTO OPS - FUEL 172 POLICE 195.32 3,835.06 05/09/2013
04/29/2013 CITY OF MONTEREY INV 53832 MARCH 2013 FUEL COSTS #63 60720 · AUTO OPS - FUEL 172 POLICE 673.02 4,508.08 05/09/2013
04/29/2013 CITY OF MONTEREY INV 53832 MARCH 2013 FUEL COSTS #80 60720 · AUTO OPS - FUEL 172 POLICE 469.30 4,977.38 05/09/2013
04/29/2013 CITY OF MONTEREY INV 53832 MARCH 2013 FUEL COSTS #33 60720 · AUTO OPS - FUEL 311 PUB W... 98.79 5,076.17 05/09/2013
05/23/2013 CITY OF MONTEREY INV 54220 APRIL 2013 FUEL  MISC FUEL 60720 · AUTO OPS - FUEL 311 PUB W... 251.55 5,327.72 06/02/2013
05/23/2013 CITY OF MONTEREY INV 54220 APRIL 2013 FUEL #60 60720 · AUTO OPS - FUEL 172 POLICE 334.76 5,662.48 06/02/2013
05/23/2013 CITY OF MONTEREY INV 54220 APRIL 2013 FUEL #61 60720 · AUTO OPS - FUEL 172 POLICE 273.22 5,935.70 06/02/2013
05/23/2013 CITY OF MONTEREY INV 54220 APRIL 2013 FUEL #62 60720 · AUTO OPS - FUEL 172 POLICE 177.58 6,113.28 06/02/2013
05/23/2013 CITY OF MONTEREY INV 54220 APRIL 2013 FUEL #63 60720 · AUTO OPS - FUEL 172 POLICE 700.65 6,813.93 06/02/2013
05/23/2013 CITY OF MONTEREY INV 54220 APRIL 2013 FUEL #80 60720 · AUTO OPS - FUEL 172 POLICE 381.19 7,195.12 06/02/2013
05/23/2013 CITY OF MONTEREY INV 54220 APRIL 2013 FUEL  #33 60720 · AUTO OPS - FUEL 311 PUB W... 235.30 7,430.42 06/02/2013
05/30/2013 CITY OF MONTEREY INV 54235 APRIL 2013 INSPECTION SERVICES 60640 · CONTRACTUAL SVCS PLANNING General Gov... 870.75 8,301.17 06/09/2013
06/26/2013 CITY OF MONTEREY INV 54433  MAY  2013 FUEL COSTS MISC FUEL (PW) 60720 · AUTO OPS - FUEL 311 PUB W... 103.62 8,404.79 07/06/2013
06/26/2013 CITY OF MONTEREY INV 54433  MAY  2013 FUEL COSTS UNIT 60 60720 · AUTO OPS - FUEL 172 POLICE 290.68 8,695.47 07/06/2013
06/26/2013 CITY OF MONTEREY INV 54433  MAY  2013 FUEL COSTS UNIT 61 60720 · AUTO OPS - FUEL 172 POLICE 262.61 8,958.08 07/06/2013
06/26/2013 CITY OF MONTEREY INV 54433  MAY  2013 FUEL COSTS UNIT 62 60720 · AUTO OPS - FUEL 172 POLICE 149.76 9,107.84 07/06/2013
06/26/2013 CITY OF MONTEREY INV 54433  MAY  2013 FUEL COSTS UNIT 63 60720 · AUTO OPS - FUEL 172 POLICE 705.08 9,812.92 07/06/2013
06/26/2013 CITY OF MONTEREY INV 54433  MAY  2013 FUEL COSTS UNIT 68 60720 · AUTO OPS - FUEL 172 POLICE 49.73 9,862.65 07/06/2013
06/26/2013 CITY OF MONTEREY INV 54433  MAY  2013 FUEL COSTS UNIT 80 60720 · AUTO OPS - FUEL 172 POLICE 427.58 10,290.23 07/06/2013
06/26/2013 CITY OF MONTEREY INV 54433  MAY  2013 FUEL COSTS UNIT 33 (PW) 60720 · AUTO OPS - FUEL 311 PUB W... 261.99 10,552.22 07/06/2013
06/26/2013 CITY OF MONTEREY INV 54429  MAY  2013 INPECTION AND PLAN CHECK FEE 60640 · CONTRACTUAL SVCS PLANNING General Gov... 858.39 11,410.61 07/06/2013
06/30/2013 CITY OF MONTEREY INV. 54907 FUEL JUNE 2013 MISC FUEL 60720 · AUTO OPS - FUEL 411 PARKS/... 124.06 11,534.67 07/10/2013
06/30/2013 CITY OF MONTEREY INV. 54907 FUEL JUNE 2013 #60 60720 · AUTO OPS - FUEL 172 POLICE 293.98 11,828.65 07/10/2013
06/30/2013 CITY OF MONTEREY INV. 54907 FUEL JUNE 2013#61 60720 · AUTO OPS - FUEL 172 POLICE 311.64 12,140.29 07/10/2013
06/30/2013 CITY OF MONTEREY INV. 54907 FUEL JUNE 2013 #62 60720 · AUTO OPS - FUEL 172 POLICE 113.55 12,253.84 07/10/2013
06/30/2013 CITY OF MONTEREY INV. 54907 FUEL JUNE 2013 #63 60720 · AUTO OPS - FUEL 172 POLICE 535.55 12,789.39 07/10/2013
06/30/2013 CITY OF MONTEREY INV. 54907 FUEL JUNE 2013 #80 60720 · AUTO OPS - FUEL 172 POLICE 403.75 13,193.14 07/10/2013
06/30/2013 CITY OF MONTEREY INV. 54907 FUEL JUNE 2013#32 60720 · AUTO OPS - FUEL 311 PUB W... 141.53 13,334.67 07/10/2013
06/30/2013 CITY OF MONTEREY INV. 54907 FUEL JUNE 2013 #33 60720 · AUTO OPS - FUEL 311 PUB W... 136.97 13,471.64 07/10/2013
06/30/2013 CITY OF MONTEREY INV. 54912 INSPECTION AND PLAN CHECK SERVICES JUNE 2013 60640 · CONTRACTUAL SVCS PLANNING General Gov... 2,126.75 15,598.39 07/10/2013
06/30/2013 CITY OF MONTEREY INV. 55276 TEN BOOKINGS @ 130.00 EACH 60830 · FUND JAIL & PRISONER 172 POLICE 1,300.00 16,898.39 07/10/2013
08/14/2013 CITY OF MONTEREY INV. 55282 PAVEMENT MARKING AND 4 FABRICATED SIGNS 60505 · REPAIR/MAINTENANCE 311 PUB W... 420.01 17,318.40 08/24/2013
08/27/2013 CITY OF MONTEREY INV. 55320 JULY FUEL COSTS MISC FUEL 60720 · AUTO OPS - FUEL 311 PUB W... 295.37 17,613.77 09/06/2013
08/27/2013 CITY OF MONTEREY INV. 55320 JULY FUEL COSTS #60 60720 · AUTO OPS - FUEL 172 POLICE 348.59 17,962.36 09/06/2013
08/27/2013 CITY OF MONTEREY INV. 55320 JULY FUEL COSTS #61 60720 · AUTO OPS - FUEL 172 POLICE 143.32 18,105.68 09/06/2013
08/27/2013 CITY OF MONTEREY INV. 55320 JULY FUEL COSTS #62 60720 · AUTO OPS - FUEL 172 POLICE 201.08 18,306.76 09/06/2013
08/27/2013 CITY OF MONTEREY INV. 55320 JULY FUEL COSTS #63 60720 · AUTO OPS - FUEL 172 POLICE 768.79 19,075.55 09/06/2013
08/27/2013 CITY OF MONTEREY INV. 55320 JULY FUEL COSTS #80 60720 · AUTO OPS - FUEL 172 POLICE 499.43 19,574.98 09/06/2013
08/27/2013 CITY OF MONTEREY INV. 55320 JULY FUEL COSTS #32 60720 · AUTO OPS - FUEL 311 PUB W... 167.93 19,742.91 09/06/2013
08/27/2013 CITY OF MONTEREY INV. 55320 JULY FUEL COSTS #33 60720 · AUTO OPS - FUEL 311 PUB W... 249.48 19,992.39 09/06/2013
09/05/2013 CITY OF MONTEREY INV. 55529 BUILDING INSPECTIONS JULY 2013 60640 · CONTRACTUAL SVCS PLANNING 301 PUB W... 405.00 20,397.39 09/15/2013
09/30/2013 CITY OF MONTEREY INV. 55588  FUEL AUG.  2013 #60 60720 · AUTO OPS - FUEL 172 POLICE 436.17 20,833.56 10/10/2013
09/30/2013 CITY OF MONTEREY INV. 55588  FUEL AUG.  2013 #61 60720 · AUTO OPS - FUEL 172 POLICE 239.43 21,072.99 10/10/2013
09/30/2013 CITY OF MONTEREY INV. 55588  FUEL AUG.  2013 #62 60720 · AUTO OPS - FUEL 172 POLICE 268.31 21,341.30 10/10/2013
09/30/2013 CITY OF MONTEREY INV. 55588  FUEL AUG.  2013 #63 60720 · AUTO OPS - FUEL 172 POLICE 809.74 22,151.04 10/10/2013
09/30/2013 CITY OF MONTEREY INV. 55588  FUEL AUG.  2013 #68 60720 · AUTO OPS - FUEL 172 POLICE 77.32 22,228.36 10/10/2013
09/30/2013 CITY OF MONTEREY INV. 55588  FUEL AUG.  2013 #80 60720 · AUTO OPS - FUEL 172 POLICE 398.08 22,626.44 10/10/2013
09/30/2013 CITY OF MONTEREY INV. 55588  FUEL AUG.  2013 #32 60720 · AUTO OPS - FUEL 311 PUB W... 210.85 22,837.29 10/10/2013
10/03/2013 CITY OF MONTEREY INV. 56444 AUGUST  2013  INSPECTION SERVICES 60640 · CONTRACTUAL SVCS PLANNING 301 PUB W... 3,111.81 25,949.10 10/13/2013
10/10/2013 CITY OF MONTEREY INV. 56473 FUEL SEPT 2013  MISC FUEL 60720 · AUTO OPS - FUEL 311 PUB W... 66.88 26,015.98 10/20/2013
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10/10/2013 CITY OF MONTEREY INV. 56473 FUEL SEPT 2013 #60 60720 · AUTO OPS - FUEL 172 POLICE 419.07 26,435.05 10/20/2013
10/10/2013 CITY OF MONTEREY INV. 56473 FUEL SEPT 2013 #61 60700 · AUTO OPERATION 172 POLICE 48.52 26,483.57 10/20/2013
10/10/2013 CITY OF MONTEREY INV. 56473 FUEL SEPT 2013 #62 60720 · AUTO OPS - FUEL 172 POLICE 188.08 26,671.65 10/20/2013
10/10/2013 CITY OF MONTEREY INV. 56473 FUEL SEPT 2013 #63 60720 · AUTO OPS - FUEL 172 POLICE 750.39 27,422.04 10/20/2013
10/10/2013 CITY OF MONTEREY INV. 56473 FUEL SEPT 2013 #80 60720 · AUTO OPS - FUEL 172 POLICE 451.55 27,873.59 10/20/2013
10/10/2013 CITY OF MONTEREY INV. 56473 FUEL SEPT 2013 #32 60720 · AUTO OPS - FUEL 311 PUB W... 154.83 28,028.42 10/20/2013
10/10/2013 CITY OF MONTEREY INV. 56473 FUEL SEPT 2013 #33 60720 · AUTO OPS - FUEL 311 PUB W... 244.73 28,273.15 10/20/2013
10/28/2013 CITY OF MONTEREY INV. 56526 PLAN CHECK SERVICES SEPT 2013 60640 · CONTRACTUAL SVCS PLANNING 301 PUB W... 431.34 28,704.49 11/07/2013
11/18/2013 CITY OF MONTEREY INV. 56756  OCTOBER 2013 FUEL MISC FUEL 60720 · AUTO OPS - FUEL 411 PARKS/... 331.32 29,035.81 11/28/2013
11/18/2013 CITY OF MONTEREY INV. 56756  OCTOBER 2013 FUEL  #60 60720 · AUTO OPS - FUEL 172 POLICE 341.95 29,377.76 11/28/2013
11/18/2013 CITY OF MONTEREY INV. 56756  OCTOBER 2013 FUEL  #62 60720 · AUTO OPS - FUEL 172 POLICE 172.10 29,549.86 11/28/2013
11/18/2013 CITY OF MONTEREY INV. 56756  OCTOBER 2013 FUEL  #63 60720 · AUTO OPS - FUEL 172 POLICE 632.67 30,182.53 11/28/2013
11/18/2013 CITY OF MONTEREY INV. 56756  OCTOBER 2013 FUEL  #80 60720 · AUTO OPS - FUEL 172 POLICE 480.74 30,663.27 11/28/2013
11/18/2013 CITY OF MONTEREY INV. 56756  OCTOBER 2013 FUEL  #33 60720 · AUTO OPS - FUEL 172 POLICE 259.53 30,922.80 11/28/2013
11/26/2013 CITY OF MONTEREY INV. 56778 OCTOBER 2013 BUILDING AND PLANNING SERVICES 60640 · CONTRACTUAL SVCS PLANNING 301 PUB W... 1,199.37 32,122.17 12/26/2013
12/13/2013 CITY OF MONTEREY INV. 57265 NOV. 2013 FUEL COSTS  MISC FUEL 60720 · AUTO OPS - FUEL 311 PUB W... 29.76 32,151.93 01/12/2014
12/13/2013 CITY OF MONTEREY INV. 57265 NOV. 2013 FUEL COSTS #60 60700 · AUTO OPERATION 172 POLICE 249.36 32,401.29 01/12/2014
12/13/2013 CITY OF MONTEREY INV. 57265 NOV. 2013 FUEL COSTS #62 60700 · AUTO OPERATION 172 POLICE 146.91 32,548.20 01/12/2014
12/13/2013 CITY OF MONTEREY INV. 57265 NOV. 2013 FUEL COSTS #63 60700 · AUTO OPERATION 172 POLICE 803.93 33,352.13 01/12/2014
12/13/2013 CITY OF MONTEREY INV. 57265 NOV. 2013 FUEL COSTS #80 60700 · AUTO OPERATION 172 POLICE 529.26 33,881.39 01/12/2014
12/13/2013 CITY OF MONTEREY INV. 57265 NOV. 2013 FUEL COSTS #33 60700 · AUTO OPERATION 311 PUB W... 245.49 34,126.88 01/12/2014
01/06/2014 CITY OF MONTEREY INV. 57932 NOV. 2013 PLAN CHECK AND INSPECTION SERVICES 60640 · CONTRACTUAL SVCS PLANNING 301 PUB W... 931.50 35,058.38 02/05/2014
01/06/2014 CITY OF MONTEREY INV. 57932 NOV. 2013 PLAN CHECK AND INSPECTION SERVICES 60640 · CONTRACTUAL SVCS PLANNING 301 PUB W... 808.23 35,866.61 02/05/2014
01/14/2014 CITY OF MONTEREY IINV. 57982 DEC 2013 FUEL COSTS  MISC. FUEL 60720 · AUTO OPS - FUEL 411 PARKS/... 138.05 36,004.66 02/13/2014
01/14/2014 CITY OF MONTEREY INV. 57982 DEC 2013 FUEL COSTS #60 60720 · AUTO OPS - FUEL 172 POLICE 162.50 36,167.16 02/13/2014
01/14/2014 CITY OF MONTEREY INV. 57982 DEC 2013 FUEL COSTS #62 60720 · AUTO OPS - FUEL 172 POLICE 216.20 36,383.36 02/13/2014
01/14/2014 CITY OF MONTEREY INV. 57982 DEC 2013 FUEL COSTS #63 60720 · AUTO OPS - FUEL 172 POLICE 749.86 37,133.22 02/13/2014
01/14/2014 CITY OF MONTEREY INV. 57982 DEC 2013 FUEL COSTS #68 60720 · AUTO OPS - FUEL 172 POLICE 44.85 37,178.07 02/13/2014
01/14/2014 CITY OF MONTEREY INV. 57982 DEC 2013 FUEL COSTS #80 60720 · AUTO OPS - FUEL 172 POLICE 409.69 37,587.76 02/13/2014
01/14/2014 CITY OF MONTEREY INV. 57982 DEC 2013 FUEL COSTS #32 60720 · AUTO OPS - FUEL 311 PUB W... 174.92 37,762.68 02/13/2014
01/14/2014 CITY OF MONTEREY INV. 57982 DEC 2013 FUEL COSTS #33 60720 · AUTO OPS - FUEL 311 PUB W... 104.36 37,867.04 02/13/2014
01/27/2014 CITY OF MONTEREY INV. 58016 DEC 2013 PLAN CHECK 60640 · CONTRACTUAL SVCS PLANNING 301 PUB W... 303.18 38,170.22 02/26/2014

Total CITY OF MONTEREY 38,170.22 38,170.22

CITY OF SALINAS, ATTORNEY SERVICES
01/16/2014 CITY OF SALINAS, AT... DEC.  2013 CITY ATTORNEY SERVICES-INV #247181 60655 · CONTRL RETAINER LEGAL General Gov... 1,017.54 1,017.54 02/15/2014

Total CITY OF SALINAS, ATTORNEY SERVICES 1,017.54 1,017.54

CITY OF SEASIDE
01/10/2013 CITY OF SEASIDE FIRE CONTRACT 10/1/12-12/31/12 $2,194.61 PER CALL X 19 60810 · FIRE SEASIDE 172 POLICE:... 41,697.59 41,697.59 01/20/2013
03/02/2013 CITY OF SEASIDE FIRE CONTRACT 3RD QUARTER (1/1/13-3/31/13) 17 X $2,194.61 60810 · FIRE SEASIDE 172 POLICE:... 37,308.37 79,005.96 03/12/2013
04/25/2013 CITY OF SEASIDE MARCH 2013 STREET SWEEPING 60510 · STREET SWEEPING 311 PUB W... 1,255.50 80,261.46 05/05/2013
04/25/2013 CITY OF SEASIDE APRIL 2013 STREET SWEEPING 60510 · STREET SWEEPING 311 PUB W... 1,255.50 81,516.96 05/05/2013
06/06/2013 CITY OF SEASIDE MAY  2013 STREET SWEEPING 60510 · STREET SWEEPING 311 PUB W... 1,175.78 82,692.74 06/16/2013
06/13/2013 CITY OF SEASIDE JUNE  2013 STREET SWEEPING 60510 · STREET SWEEPING 311 PUB W... 1,323.84 84,016.58 06/23/2013
07/18/2013 CITY OF SEASIDE 2nd QUARTER 2013 FIRE RESPONSES  4/1/13-6/30/13  12 x $2,194.... 60810 · FIRE SEASIDE 172 POLICE:... 26,335.32 110,351.90 07/28/2013
08/01/2013 CITY OF SEASIDE STREET SWEEPING JULY 2013 60510 · STREET SWEEPING 311 PUB W... 1,323.84 111,675.74 08/11/2013
10/03/2013 CITY OF SEASIDE STREET SWEEPING SEPT  2013 60510 · STREET SWEEPING 311 PUB W... 1,323.84 112,999.58 10/13/2013
10/17/2013 CITY OF SEASIDE FIRE CONTRACT 7/1/13 - 9/30/13 60810 · FIRE SEASIDE 172 POLICE:... 33,750.00 146,749.58 10/27/2013
10/24/2013 CITY OF SEASIDE STREET SWEEPING OCT. 2013 60510 · STREET SWEEPING 311 PUB W... 1,323.84 148,073.42 11/03/2013
12/19/2013 CITY OF SEASIDE STREET SWEEPING NOV 2013 60510 · STREET SWEEPING 311 PUB W... 1,284.06 149,357.48 01/18/2014

Total CITY OF SEASIDE 149,357.48 149,357.48

COMCAST HIGH SPEED INTERNET
01/05/2014 COMCAST HIGH SPEE... INTERNET AND TELEVISION CONNECTION IN P.D. INTERNET ... 60530 · TELEPHONE / INTERNET 172 POLICE 59.32 59.32 02/04/2014
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01/05/2014 COMCAST HIGH SPEE... INTERNET 1/10-2/9 60530 · TELEPHONE / INTERNET General Gov... 28.10 87.42 02/04/2014

Total COMCAST HIGH SPEED INTERNET 87.42 87.42

CREEGAN & D'ANGELO
07/31/2013 CREEGAN & D'ANGELO MRSWMP MANAGEMENT COMMITTEE AND WATERMASTER ... 60650 · CONTRACTUAL SVCS - LEGAL General Gov... 4,301.50 4,301.50 08/10/2013
08/31/2013 CREEGAN & D'ANGELO MRSWMP MANAGEMENT COMMITTEE AND WATERMASTER ... 60650 · CONTRACTUAL SVCS - LEGAL General Gov... 3,696.00 7,997.50 09/10/2013
09/30/2013 CREEGAN & D'ANGELO MRSWMP MANAGEMENT COMMITTEE AND WATERMASTER ... 60650 · CONTRACTUAL SVCS - LEGAL General Gov... 5,092.50 13,090.00 10/10/2013
10/31/2013 CREEGAN & D'ANGELO MRSWMP MANAGEMENT COMMITTEE AND WATERMASTER ... 60650 · CONTRACTUAL SVCS - LEGAL General Gov... 2,861.25 15,951.25 11/10/2013
11/30/2013 CREEGAN & D'ANGELO MRSWMP MANAGEMENT COMMITTEE AND WATERMASTER ... 60650 · CONTRACTUAL SVCS - LEGAL General Gov... 2,576.00 18,527.25 12/30/2013
12/31/2013 CREEGAN & D'ANGELO MRSWMP MANAGEMENT COMMITTEE AND WATERMASTER ... 60650 · CONTRACTUAL SVCS - LEGAL General Gov... 1,008.00 19,535.25 01/30/2014

Total CREEGAN & D'ANGELO 19,535.25 19,535.25

ENTERSECT CORPORATION
12/31/2013 ENTERSECT CORPOR...  POLICE ONLINE SERVICE-DEC  2013  INV. 1213EP31132 60430 · OFFICE SUPPLIES 172 POLICE 79.00 79.00 01/30/2014

Total ENTERSECT CORPORATION 79.00 79.00

FIRST AMERICAN REAL ESTATE SOLUTIONS
12/31/2013 FIRST AMERICAN RE... METRO SCAN- ADDRESS SERVICE-DEC 13 60530 · TELEPHONE / INTERNET 172 POLICE 57.50 57.50 01/30/2014
12/31/2013 FIRST AMERICAN RE... METRO SCAN- ADDRESS SERVICE-DEC  13 60530 · TELEPHONE / INTERNET General Gov... 57.50 115.00 01/30/2014

Total FIRST AMERICAN REAL ESTATE SOLUTIONS 115.00 115.00

FIRST CHOICE SERVICES
08/01/2013 FIRST CHOICE SERVIC... Coffee and condiments 60430 · OFFICE SUPPLIES 172 POLICE 39.15 39.15 08/31/2013
08/01/2013 FIRST CHOICE SERVIC... Coffee and condiments 60430 · OFFICE SUPPLIES General Gov... 39.15 78.30 08/31/2013
11/01/2013 FIRST CHOICE SERVIC... Coffee and condiments 60430 · OFFICE SUPPLIES 172 POLICE 24.27 102.57 12/01/2013
11/01/2013 FIRST CHOICE SERVIC... Coffee and condiments 60430 · OFFICE SUPPLIES General Gov... 24.28 126.85 12/01/2013
12/01/2013 FIRST CHOICE SERVIC... Coffee and condiments 60430 · OFFICE SUPPLIES 172 POLICE 17.27 144.12 12/31/2013
12/01/2013 FIRST CHOICE SERVIC... Coffee and condiments 60430 · OFFICE SUPPLIES General Gov... 17.28 161.40 12/31/2013

Total FIRST CHOICE SERVICES 161.40 161.40

FORD MOTOR CREDIT COMPANY
01/02/2014 FORD MOTOR CREDIT... CM UNIT #71  LEASE #7687904 60740 · AUTO LEASE PAYMENTS General Gov... 4,409.73 4,409.73 02/20/2014

Total FORD MOTOR CREDIT COMPANY 4,409.73 4,409.73

GALL'S INC.
11/05/2013 GALL'S INC. POLICE SUPPLIES INV#001202497 60440 · SPECIAL SUPPLY POLICE 172 POLICE 199.12 199.12 12/05/2013

Total GALL'S INC. 199.12 199.12

GOLDFARB & LIPMAN
04/13/2012 GOLDFARB & LIPMAN INV -104554 NEW FORT ORD DIVISION AND TRANSFER MARC... 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 11,398.58 11,398.58 04/23/2012
05/15/2012 GOLDFARB & LIPMAN INV -104927  NEW FORT ORD DIVISION AND TRANSFER  APRI... 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 16,523.00 27,921.58 05/25/2012
05/15/2012 GOLDFARB & LIPMAN INV -104928 FEDERAL/JER ASSOCIATES  APRIL 2012 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 7,575.87 35,497.45 05/25/2012
06/18/2012 GOLDFARB & LIPMAN INV -105206 NEW FORT ORD DIVISION AND TRANSFER  MAY 2... 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 6,148.97 41,646.42 06/28/2012
07/01/2012 GOLDFARB & LIPMAN INV 103145 CURRENT FEES AND DISBURSEMENTS THROUGH ... 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 5,036.90 46,683.32 07/11/2012
07/01/2012 GOLDFARB & LIPMAN INV. 1038089 CUREENT FEES THROUGH 12/21/11 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 12,292.15 58,975.47 07/11/2012
07/01/2012 GOLDFARB & LIPMAN NV. 104009 CUREENT FEES THROUGH 1/31/12 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 8,941.42 67,916.89 07/11/2012
07/01/2012 GOLDFARB & LIPMAN NV. 100618 CUREENT FEES THROUGH 1/31/11 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 7,773.08 75,689.97 07/11/2012
07/01/2012 GOLDFARB & LIPMAN INV. 100678 CUREENT FEES THROUGH 2/28/11 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 8,275.18 83,965.15 07/11/2012
07/01/2012 GOLDFARB & LIPMAN INV. 101327 CUREENT FEES THROUGH 4/29/11 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 9,130.22 93,095.37 07/11/2012
07/01/2012 GOLDFARB & LIPMAN INV. 103544 CUREENT FEES THROUGH 11/30/11 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 16,630.71 109,726.08 07/11/2012
07/01/2012 GOLDFARB & LIPMAN INV. 101612 CUREENT FEES THROUGH 5/31/11 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 10,485.54 120,211.62 07/11/2012
07/13/2012 GOLDFARB & LIPMAN INV -105438  NEW FORT ORD DIVISION AND TRANSFER  JUNE ... 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 6,661.06 126,872.68 07/23/2012
08/16/2012 GOLDFARB & LIPMAN INV -105715   JULY  2012  PAYMENT AGREEMENT 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 3,350.91 130,223.59 08/26/2012
08/21/2012 GOLDFARB & LIPMAN INV -105934  JULY  2012 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 130.00 130,353.59 08/31/2012
09/17/2012 GOLDFARB & LIPMAN INV. 106039  NEW FORT ORD DIVISION & TRANSFER  8/1/12-8/3... 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 2,928.19 133,281.78 09/27/2012
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09/17/2012 GOLDFARB & LIPMAN INV. 106040  BRANDENBURG  8/1/12-8/31/12 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 1,170.00 134,451.78 09/27/2012
10/08/2012 GOLDFARB & LIPMAN INV 106416 SEPT. 2012- COURT COSTS, ETC. 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 8,723.41 143,175.19 10/18/2012
10/15/2012 GOLDFARB & LIPMAN INV. 106414 SEPT. 2012 SUMMATION OF MEETING 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 52.00 143,227.19 10/25/2012
11/20/2012 GOLDFARB & LIPMAN INV. 106643 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 234.00 143,461.19 11/30/2012
12/13/2012 GOLDFARB & LIPMAN INV 107073 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 1,249.95 144,711.14 12/23/2012
01/15/2013 GOLDFARB & LIPMAN INV 107309 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 6,332.03 151,043.17 01/25/2013
01/15/2013 GOLDFARB & LIPMAN INV 107310 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 312.00 151,355.17 01/25/2013
02/15/2013 GOLDFARB & LIPMAN INV #107557  FEES THROUGH 1/31/13 AUDIT LETTERS 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 250.00 151,605.17 02/25/2013
02/15/2013 GOLDFARB & LIPMAN INV #107558  FEES THROUGH 1/31/13 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 6,778.35 158,383.52 02/25/2013
02/15/2013 GOLDFARB & LIPMAN INV #107560  FEES THROUGH 1/31/13 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 78.00 158,461.52 02/25/2013
02/15/2013 GOLDFARB & LIPMAN INV #107559  FEES THROUGH 1/31/13 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 3,822.33 162,283.85 02/25/2013
03/19/2013 GOLDFARB & LIPMAN INV 107919-FEB. 2013 CURRENT FEE THROUGH 2/28/13 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 78.00 162,361.85 03/29/2013
03/19/2013 GOLDFARB & LIPMAN INV -107918, CURRENT FEES THROUGH 2/28/13 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 25,042.49 187,404.34 03/29/2013
04/17/2013 GOLDFARB & LIPMAN INV #108082-FEES THROUGH 3/31/13 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 38,874.26 226,278.60 04/27/2013
04/17/2013 GOLDFARB & LIPMAN NV #108081 FEES THROUGH 3/31/13 AUDIT LETTER 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 50.00 226,328.60 04/27/2013
04/17/2013 GOLDFARB & LIPMAN INV #108083-FEES THROUGH 3/31/13 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 52.00 226,380.60 04/27/2013
06/13/2013 GOLDFARB & LIPMAN INV 108744 CURRENT FEES THROUGH 5/31/13 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 7,550.18 233,930.78 06/23/2013
07/17/2013 GOLDFARB & LIPMAN NEW FORT ORD DIVISION & TRANSFER: FEES THROUGH 6/30/... 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 2,998.77 236,929.55 07/27/2013
09/13/2013 GOLDFARB & LIPMAN NEW FORT ORD DIVISION & TRANSFER: FEES THROUGH 8/31/... 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 4,097.61 241,027.16 09/23/2013
10/17/2013 GOLDFARB & LIPMAN NEW FORT ORD DIVISION & TRANSFER: FEES THROUGH 9/30/... 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 1,671.30 242,698.46 10/27/2013
01/25/2014 GOLDFARB & LIPMAN INV - 110968 CURRENT FEES THROUGH 12/31/13 60650 · CONTRACTUAL SVCS - LEGAL General Gov... 50.00 242,748.46 02/24/2014

Total GOLDFARB & LIPMAN 242,748.46 242,748.46

HICKS PLUMBING
01/23/2014 HICKS PLUMBING INV 500 REPAIR AT PARK 60505 · REPAIR/MAINTENANCE 411 PARKS/... 696.22 696.22 02/22/2014

Total HICKS PLUMBING 696.22 696.22

HOME DEPOT CRC
12/29/2013 HOME DEPOT CRC ACCT. # 6035 3220 0248 6219 SUPPLIES AND MATERIALS DEC 2... 60410 · MATERIALS/SUPPLY 172 POLICE 362.15 362.15 01/23/2014
12/29/2013 HOME DEPOT CRC ACCT. # 6035 3220 0248 6219 SUPPLIES AND MATERIALS DEC  2... 60410 · MATERIALS/SUPPLY 411 PARKS/... 362.16 724.31 01/23/2014

Total HOME DEPOT CRC 724.31 724.31

I.M.P.A.C.GOVERNM'T SER
10/22/2013 I.M.P.A.C.GOVERNM'T... RADIO SCANNERS TO REPLACE OLD/NON OP 60410 · MATERIALS/SUPPLY 172 POLICE 216.97 216.97 11/21/2013
10/22/2013 I.M.P.A.C.GOVERNM'T... PD VEST (COP REIM. CITY) 60440 · SPECIAL SUPPLY POLICE 172 POLICE 99.99 316.96 11/21/2013
10/22/2013 I.M.P.A.C.GOVERNM'T... POLICE COMPUTER SERVICE, MONTHLY FEE 60430 · OFFICE SUPPLIES 172 POLICE 70.00 386.96 11/21/2013
10/22/2013 I.M.P.A.C.GOVERNM'T... PD SUPPLIES (COP REIM CITY) 60440 · SPECIAL SUPPLY POLICE 172 POLICE 117.97 504.93 11/21/2013
10/22/2013 I.M.P.A.C.GOVERNM'T... PD EQUIPMENT 60410 · MATERIALS/SUPPLY 172 POLICE 29.89 534.82 11/21/2013
10/22/2013 I.M.P.A.C.GOVERNM'T... MONTHLY COMPUTER PROGRAM FEE FOR CLERKS SYSTEM 60430 · OFFICE SUPPLIES General Gov... 15.99 550.81 11/21/2013
10/22/2013 I.M.P.A.C.GOVERNM'T... PD EQUIPMENT 60440 · SPECIAL SUPPLY POLICE 172 POLICE 170.01 720.82 11/21/2013
10/22/2013 I.M.P.A.C.GOVERNM'T... MONTHLY WEBMASTER FEE 60535 · WEBSITE DESIGN & MAINTENAN... General Gov... 95.00 815.82 11/21/2013
10/22/2013 I.M.P.A.C.GOVERNM'T... YEARLY INTUIT (QUICK BOOKS) FEE 60430 · OFFICE SUPPLIES General Gov... 978.71 1,794.53 11/21/2013
01/22/2014 I.M.P.A.C.GOVERNM'T... FUEL C.M.'S VEHICLE 60720 · AUTO OPS - FUEL 172 POLICE 161.30 1,955.83 02/21/2014
01/22/2014 I.M.P.A.C.GOVERNM'T... OIL CHANGE FOR C.M.'S VEHICLE 60710 · AUTO OPS - SUPPLIES / EQUIP 172 POLICE 77.95 2,033.78 02/21/2014
01/22/2014 I.M.P.A.C.GOVERNM'T... MONTHLY WEB MASTER FEE 60535 · WEBSITE DESIGN & MAINTENAN... General Gov... 95.00 2,128.78 02/21/2014
01/22/2014 I.M.P.A.C.GOVERNM'T... CHECKS 60430 · OFFICE SUPPLIES General Gov... 265.78 2,394.56 02/21/2014
01/22/2014 I.M.P.A.C.GOVERNM'T... COMPUTER PROGRAM FOR THE P.D. 60430 · OFFICE SUPPLIES 172 POLICE 70.00 2,464.56 02/21/2014
01/22/2014 I.M.P.A.C.GOVERNM'T... FLAGS 60410 · MATERIALS/SUPPLY General Gov... 97.83 2,562.39 02/21/2014
01/22/2014 I.M.P.A.C.GOVERNM'T... AUTO SUPPLIES 60410 · MATERIALS/SUPPLY 172 POLICE 166.62 2,729.01 02/21/2014
01/22/2014 I.M.P.A.C.GOVERNM'T... YOUSENDIT MONTHLY FEE FOR CLERKS COMPUTER 60430 · OFFICE SUPPLIES General Gov... 15.99 2,745.00 02/21/2014
01/22/2014 I.M.P.A.C.GOVERNM'T... DOG PARK SUPPLIES 60410 · MATERIALS/SUPPLY 411 PARKS/... 112.86 2,857.86 02/21/2014
01/22/2014 I.M.P.A.C.GOVERNM'T... BATTERIES 60730 · AUTO REPAIR/MAINTENANCE 172 POLICE 73.95 2,931.81 02/21/2014

Total I.M.P.A.C.GOVERNM'T SER 2,931.81 2,931.81

JAMES DE CHALK
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01/29/2014 JAMES DE CHALK JAN 2014 60660 · JANITORIAL FUND General Gov... 300.00 300.00 02/28/2014

Total JAMES DE CHALK 300.00 300.00

LEAGUE OF CALIFORNIA CITIES
12/06/2013 LEAGUE OF CALIFOR... MEMEBERSHIP DUES FOR 2014, INV 136686 60550 · MEMBER/DUES/CONTRIBUTIONS General Gov... 1,025.00 1,025.00 01/05/2014

Total LEAGUE OF CALIFORNIA CITIES 1,025.00 1,025.00

LORI ELECTRIC
01/28/2014 LORI ELECTRIC OUTDOOR LIGHTING AND MOTION SENSORS, CITY HALL AN... 60505 · REPAIR/MAINTENANCE General Gov... 579.44 579.44 02/27/2014

Total LORI ELECTRIC 579.44 579.44

MONTEREY BAY AREA INSURANCE FUND
02/01/2013 MONTEREY BAY ARE... FEB 2013:  2012-13 MONTHLY W/C PAYMENT $14,961.67 AND M... 60150 · WORKERS COMP General Gov... 18,265.86 18,265.86 02/11/2013
03/01/2013 MONTEREY BAY ARE... MARCH  2013:  2012-13 MONTHLY W/C PAYMENT $14,961.67 A... 60150 · WORKERS COMP General Gov... 18,265.86 36,531.72 03/11/2013
04/01/2013 MONTEREY BAY ARE... APRIL 2013:  2012-13 MONTHLY W/C PAYMENT $14,961.67 AND ... 60150 · WORKERS COMP General Gov... 18,265.86 54,797.58 04/11/2013
05/01/2013 MONTEREY BAY ARE... MAY 2013:  2012-13 MONTHLY W/C PAYMENT $14,961.67 AND ... 60150 · WORKERS COMP General Gov... 18,265.86 73,063.44 05/11/2013
06/01/2013 MONTEREY BAY ARE... JUNE 2013:  2012-13 MONTHLY W/C PAYMENT $14,961.67 AND ... 60150 · WORKERS COMP General Gov... 18,265.86 91,329.30 06/11/2013
07/01/2013 MONTEREY BAY ARE... JULY 2013: 2013-14 MONTHLY W/C PAYMENT $13,105.00 AND ... 60150 · WORKERS COMP General Gov... 16,489.91 107,819.21 07/11/2013
08/01/2013 MONTEREY BAY ARE... AUG. 2013 MONTHLY PAYMENT FOR 2013-14 $13,105.00 AND M... 60150 · WORKERS COMP General Gov... 16,489.91 124,309.12 08/11/2013
09/01/2013 MONTEREY BAY ARE... SEPT.  2013 MONTHLY PAYMENT FOR 2013-14 $13,105.00 AND ... 60150 · WORKERS COMP General Gov... 16,489.91 140,799.03 09/11/2013
10/01/2013 MONTEREY BAY ARE... OCT.  2013 MONTHLY PAYMENT FOR 2013-14 $13,105.00 AND ... 60150 · WORKERS COMP General Gov... 16,489.91 157,288.94 10/11/2013
11/01/2013 MONTEREY BAY ARE...  NOV.  2013 MONTHLY PAYMENT FOR 2013-14 $13,105.00 AND ... 60150 · WORKERS COMP General Gov... 16,489.91 173,778.85 11/11/2013
11/13/2013 MONTEREY BAY ARE... 2013-14 LIABILITY TOTAL $18,373.00-1/2 DUE 7/31/13 & 1/31/14 60620 · LIABILITY/PROP NON-DPT General Gov... 9,186.00 182,964.85 01/31/2014
12/01/2013 MONTEREY BAY ARE...  DEC  2013 MONTHLY PAYMENT FOR 2013-14 $13,105.00 AND ... 60150 · WORKERS COMP General Gov... 16,489.91 199,454.76 12/11/2013
01/01/2014 MONTEREY BAY ARE...  JAN  2014  MONTHLY PAYMENT FOR 2013-14 $13,105.00 AND ... 60150 · WORKERS COMP General Gov... 16,489.91 215,944.67 01/31/2014
02/01/2014 MONTEREY BAY ARE...  FEB  2014  MONTHLY PAYMENT FOR 2013-14 $13,105.00 AND ... 60150 · WORKERS COMP General Gov... 16,489.91 232,434.58 03/03/2014

Total MONTEREY BAY AREA INSURANCE FUND 232,434.58 232,434.58

MONTEREY BAY TECHNOLOGIES
10/09/2013 MONTEREY BAY TEC... IT SERVICES RETAINER OCTOBER 2013 INV. 139100 60635 · DATA PROCESSING General Gov... 350.00 350.00 11/08/2013
11/06/2013 MONTEREY BAY TEC... IT SERVICES RETAINER NOV 2013 INV. 139110 60635 · DATA PROCESSING General Gov... 350.00 700.00 12/06/2013
12/03/2013 MONTEREY BAY TEC... IT SERVICES RETAINER DEC 2013 INV. 139120 60635 · DATA PROCESSING General Gov... 350.00 1,050.00 01/02/2014

Total MONTEREY BAY TECHNOLOGIES 1,050.00 1,050.00

MONTEREY COUNTY DISTRICT ATTORNEY
01/24/2014 MONTEREY COUNTY ... BLOOD ALCOHOL ANALYSIS  2013-14 60605 · TRAINING POLICE 172 POLICE 259.30 259.30 02/23/2014

Total MONTEREY COUNTY DISTRICT ATTORNEY 259.30 259.30

MONTEREY COUNTY PARKS
01/07/2014 MONTEREY COUNTY ... RENTAL OF RIFLE RANGE AT LAGUNA SECA 12/18/13 60605 · TRAINING POLICE 172 POLICE 200.00 200.00 02/06/2014
01/09/2014 MONTEREY COUNTY ... RENTAL OF RIFLE RANGE AT LAGUNA SECA  9/19&9/26/12 60605 · TRAINING POLICE 172 POLICE 175.00 375.00 02/08/2014

Total MONTEREY COUNTY PARKS 375.00 375.00

MONTEREY COUNTY SHERIFF
12/04/2013 MONTEREY COUNTY ... ACJIS SYSTEM 1ST QUARTER FY 2014 60840 · ACJIS SYSTEM POLICE 172 POLICE 1,269.73 1,269.73 12/14/2013
01/28/2014 MONTEREY COUNTY ... ACJIS QUARTER 2 2014 INV. 14143 60840 · ACJIS SYSTEM POLICE 172 POLICE 1,050.46 2,320.19 02/27/2014

Total MONTEREY COUNTY SHERIFF 2,320.19 2,320.19

MONTEREY COUNTY TAX COLLECTOR
07/01/2013 MONTEREY COUNTY ... PROPERTY TAX ON APN 012-521-004-000 CITY HALL 2013 60620 · LIABILITY/PROP NON-DPT General Gov... 164.09 164.09 07/11/2013
07/01/2013 MONTEREY COUNTY ... PROPERTY TAX ON APN 012-541-032-111 ANGELUS WAY FOR... 70100 · MISC EXPENSES General Gov... 164.09 328.18 07/11/2013
07/01/2013 MONTEREY COUNTY ... PROPERTY TAX ON APN 012-541-032 AND 012-521-004 70100 · MISC EXPENSES General Gov... 341.60 669.78 07/31/2013

Total MONTEREY COUNTY TAX COLLECTOR 669.78 669.78

MONTEREY COUNTY WEEKLY CLASSIFIEDS
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01/31/2014 MONTEREY COUNTY ... PC Vacancy notice 11/21/13 60560 · LEGAL ADVERT NON-DEPT General Gov... 105.00 105.00 03/02/2014

Total MONTEREY COUNTY WEEKLY CLASSIFIEDS 105.00 105.00

MONTEREY GARAGE TOWING AND STORAGE
10/01/2013 MONTEREY GARAGE ... SRT TRUCK #70 TOW SERVICE ON 7/31/13 60730 · AUTO REPAIR/MAINTENANCE 172 POLICE 75.00 75.00 10/11/2013

Total MONTEREY GARAGE TOWING AND STORAGE 75.00 75.00

MONTEREY TIRE SERVICE
01/31/2014 MONTEREY TIRE SER... TIRES #62 & #60 & #63 tires  acct. 1-2990 60505 · REPAIR/MAINTENANCE 172 POLICE 1,179.89 1,179.89 02/10/2014

Total MONTEREY TIRE SERVICE 1,179.89 1,179.89

MRWPCA
10/03/2013 MRWPCA MRSWMP (STORM WATER) 2013-2014 60920 · STORM WATER PROJECT - PHAS... 301 PUB W... 3,173.00 3,173.00 10/13/2013

Total MRWPCA 3,173.00 3,173.00

MTRY BAY OFFICE PRODUCTS
12/11/2013 MTRY BAY OFFICE PR... CONTRACT INVOICE #192987 BASE  RATE CHARGE 12/10/13-3/... 60505 · REPAIR/MAINTENANCE General Gov... 478.86 478.86 01/10/2014
12/11/2013 MTRY BAY OFFICE PR... CONTRACT OVERAGE CHARGE INV. 192987 9/10/13-12/9/13 60505 · REPAIR/MAINTENANCE 172 POLICE 617.14 1,096.00 01/10/2014
12/11/2013 MTRY BAY OFFICE PR... FREIGHT SUR CHARGE 60505 · REPAIR/MAINTENANCE General Gov... 54.80 1,150.80 01/10/2014
12/11/2013 MTRY BAY OFFICE PR... TAX ON LEASE AMOUNT 60500 · UTILITIES & SERVICES General Gov... 32.61 1,183.41 01/10/2014

Total MTRY BAY OFFICE PRODUCTS 1,183.41 1,183.41

MTRY COUNTY PEACE ASSOC,
07/01/2013 MTRY COUNTY PEAC... SHOOTING RANGE USE 2/12,2/20,4/26,&5/21/13 16 HOURS @ $25... 60605 · TRAINING POLICE 172 POLICE 400.00 400.00 07/31/2013
01/01/2014 MTRY COUNTY PEAC... SHOOTING RANGE USE 8/5,8/7,11/4,&12/9/13 32 HOURS @ $25.00 60605 · TRAINING POLICE 172 POLICE 800.00 1,200.00 01/31/2014

Total MTRY COUNTY PEACE ASSOC, 1,200.00 1,200.00

MTRY CTY EMERGENCY SERV
01/21/2014 MTRY CTY EMERGEN... QUARTER 3 NGEN OPERATIONS & MAINTENANCE FY2013-14 ... 60665 · RADIO DISPATCH POLICE 172 POLICE 1,890.00 1,890.00 03/20/2014

Total MTRY CTY EMERGENCY SERV 1,890.00 1,890.00

NEILL ENGINEERS CORP
07/01/2011 NEILL ENGINEERS CO... 2011 STREET PROJECT WORK: JAN. 2009-MARCH 2011 90110 · PORTOLA / CARLTON (PROP 1B) 301 PUB W... 17,908.50 17,908.50 07/11/2011
01/09/2013 NEILL ENGINEERS CO... RETAINER FOR 10/1/12-12/31/12 60610 · OTHER PERMITS PW/ENGNR 301 PUB W... 300.00 18,208.50 01/19/2013
07/15/2013 NEILL ENGINEERS CO... RETAINER FOR 4/1/13-6/30/13 60610 · OTHER PERMITS PW/ENGNR 301 PUB W... 300.00 18,508.50 07/25/2013

Total NEILL ENGINEERS CORP 18,508.50 18,508.50

NEXTEL COMMUNICATION
01/15/2014 NEXTEL COMMUNICA... NEXTEL RADIO- PW/PD/CM 12/12/13-1/11/14 60530 · TELEPHONE / INTERNET 301 PUB W... 67.24 67.24 02/14/2014
01/15/2014 NEXTEL COMMUNICA... NEXTEL RADIO- PW/PD/CM 12/12/13-1/11/14 60530 · TELEPHONE / INTERNET 172 POLICE 215.45 282.69 02/14/2014
01/15/2014 NEXTEL COMMUNICA... NEXTEL RADIO- PW/PD/CM 12/12/13-1/11/14 60530 · TELEPHONE / INTERNET General Gov... 112.95 395.64 02/14/2014

Total NEXTEL COMMUNICATION 395.64 395.64

NORTH AMERICAN RESCUE, LLC
12/05/2013 NORTH AMERICAN R... INV. IN141162 TRAUMA KIT/MEDICAL SUPPLIES 60410 · MATERIALS/SUPPLY 172 POLICE 461.94 461.94 01/04/2014
12/16/2013 NORTH AMERICAN R... INV. IN141855-MEDICAL SUPPLIES 60440 · SPECIAL SUPPLY POLICE 172 POLICE 277.24 739.18 01/15/2014

Total NORTH AMERICAN RESCUE, LLC 739.18 739.18

OFFICE DEPOT
11/11/2013 OFFICE DEPOT INV. 682317171001 60430 · OFFICE SUPPLIES General Gov... 17.34 17.34 11/21/2013
11/11/2013 OFFICE DEPOT INV. 682373921001 60410 · MATERIALS/SUPPLY General Gov... 3.03 20.37 11/21/2013
11/12/2013 OFFICE DEPOT NV. 681930863001 60430 · OFFICE SUPPLIES 172 POLICE 15.74 36.11 11/22/2013
11/15/2013 OFFICE DEPOT INV. 683406234001 (MEDICAL SUPPLIES) 60410 · MATERIALS/SUPPLY 172 POLICE 199.61 235.72 11/25/2013
11/20/2013 OFFICE DEPOT INV. 687285399001 60410 · MATERIALS/SUPPLY General Gov... 4.00 239.72 11/30/2013
11/21/2013 OFFICE DEPOT INV. 687453355001 60430 · OFFICE SUPPLIES General Gov... 21.97 261.69 12/01/2013
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11/26/2013 OFFICE DEPOT INV. 684237383001 60410 · MATERIALS/SUPPLY General Gov... 33.46 295.15 12/06/2013
12/03/2013 OFFICE DEPOT INV. 685239253001 60430 · OFFICE SUPPLIES General Gov... 14.53 309.68 01/02/2014
12/09/2013 OFFICE DEPOT INV. 686032050001 60410 · MATERIALS/SUPPLY 172 POLICE 23.86 333.54 01/08/2014
12/10/2013 OFFICE DEPOT INV. 685958687001 60430 · OFFICE SUPPLIES General Gov... 21.47 355.01 01/09/2014
12/10/2013 OFFICE DEPOT INV. 688135599001 60410 · MATERIALS/SUPPLY 172 POLICE 60.30 415.31 01/09/2014
12/13/2013 OFFICE DEPOT INV. 688858478001 60430 · OFFICE SUPPLIES General Gov... 28.35 443.66 01/12/2014
12/13/2013 OFFICE DEPOT INV. 689022346001 60410 · MATERIALS/SUPPLY General Gov... 84.13 527.79 01/12/2014
12/17/2013 OFFICE DEPOT INV.1640554844 60430 · OFFICE SUPPLIES General Gov... 49.99 577.78 01/16/2014
12/18/2013 OFFICE DEPOT INV. 688135599001 60430 · OFFICE SUPPLIES General Gov... 17.21 594.99 01/17/2014
12/18/2013 OFFICE DEPOT INV. 689421121001 60430 · OFFICE SUPPLIES 172 POLICE 5.52 600.51 01/17/2014
01/02/2014 OFFICE DEPOT INV. 690736666001 60430 · OFFICE SUPPLIES General Gov... 32.02 632.53 02/01/2014
01/08/2014 OFFICE DEPOT INV. 690701756001 60410 · MATERIALS/SUPPLY General Gov... 91.99 724.52 02/07/2014
01/09/2014 OFFICE DEPOT INV. 682436413001 60430 · OFFICE SUPPLIES General Gov... 30.54 755.06 02/08/2014
01/10/2014 OFFICE DEPOT INV. 672118705001 60430 · OFFICE SUPPLIES General Gov... 2.93 757.99 02/09/2014
01/13/2014 OFFICE DEPOT INV. 683596024001 60430 · OFFICE SUPPLIES General Gov... 6.27 764.26 02/12/2014
01/16/2014 OFFICE DEPOT INV. 694612347001 60410 · MATERIALS/SUPPLY General Gov... 106.73 870.99 02/15/2014
01/20/2014 OFFICE DEPOT INV. 691328459001 60410 · MATERIALS/SUPPLY 411 PARKS/... 65.12 936.11 02/19/2014
01/29/2014 OFFICE DEPOT INV. 690701756001 60430 · OFFICE SUPPLIES General Gov... 38.80 974.91 02/28/2014

Total OFFICE DEPOT 974.91 974.91

OFFICE EQUIPMENT FINANCE SERVICES
12/11/2013 OFFICE EQUIPMENT F... LEASE PAYMENT FOR COPIER-INV. 242882934 60430 · OFFICE SUPPLIES General Gov... 117.44 117.44 01/10/2014
12/11/2013 OFFICE EQUIPMENT F... LEASE PAYMENT FOR COPIER-INV. 242882934 60430 · OFFICE SUPPLIES 172 POLICE 117.44 234.88 01/10/2014
12/11/2013 OFFICE EQUIPMENT F... late fees 60430 · OFFICE SUPPLIES General Gov... 70.46 305.34 01/10/2014
01/11/2014 OFFICE EQUIPMENT F... LEASE PAYMENT FOR COPIER-INV. 245065719 60430 · OFFICE SUPPLIES General Gov... 117.44 422.78 02/10/2014
01/11/2014 OFFICE EQUIPMENT F... LEASE PAYMENT FOR COPIER-INV. 245065719 60430 · OFFICE SUPPLIES 172 POLICE 117.44 540.22 02/10/2014
01/11/2014 OFFICE EQUIPMENT F... late fees 60430 · OFFICE SUPPLIES General Gov... 35.23 575.45 02/10/2014

Total OFFICE EQUIPMENT FINANCE SERVICES 575.45 575.45

ORCHARD SUPPLY
01/24/2014 ORCHARD SUPPLY SUPPLIES JAN 2014 60410 · MATERIALS/SUPPLY 311 PUB W... 29.14 29.14 02/23/2014

Total ORCHARD SUPPLY 29.14 29.14

P.E.R.S.-HEALTH
01/14/2014 P.E.R.S.-HEALTH BOURQUIN FEB 2014 60140 · HEALTH INS 172 POLICE 1,282.16 1,282.16 02/13/2014
01/14/2014 P.E.R.S.-HEALTH CARVALHO 85% 60140 · HEALTH INS General Gov... 1,089.84 2,372.00 02/13/2014
01/14/2014 P.E.R.S.-HEALTH CARVALHO 15% 60140 · HEALTH INS General Gov... 192.32 2,564.32 02/13/2014
01/14/2014 P.E.R.S.-HEALTH JOHNSON 40% 60140 · HEALTH INS 411 PARKS/... 512.86 3,077.18 02/13/2014
01/14/2014 P.E.R.S.-HEALTH JOHNSON 60% 60140 · HEALTH INS 311 PUB W... 769.30 3,846.48 02/13/2014
01/14/2014 P.E.R.S.-HEALTH LANGFORD 60140 · HEALTH INS 172 POLICE 1,666.81 5,513.29 02/13/2014
01/14/2014 P.E.R.S.-HEALTH MINAMI 85% 60140 · HEALTH INS General Gov... 1,416.79 6,930.08 02/13/2014
01/14/2014 P.E.R.S.-HEALTH MINAMI 15% 60140 · HEALTH INS General Gov... 250.03 7,180.11 02/13/2014
01/14/2014 P.E.R.S.-HEALTH DAWSON 60140 · HEALTH INS General Gov... 1,666.81 8,846.92 02/13/2014
01/14/2014 P.E.R.S.-HEALTH OLMOS 60140 · HEALTH INS 172 POLICE 641.08 9,488.00 02/13/2014
01/14/2014 P.E.R.S.-HEALTH NGUYEN 60140 · HEALTH INS 172 POLICE:... 1,282.16 10,770.16 02/13/2014
01/14/2014 P.E.R.S.-HEALTH YOUNG 60140 · HEALTH INS 172 POLICE 1,719.95 12,490.11 02/13/2014
01/14/2014 P.E.R.S.-HEALTH INGERSOL 60140 · HEALTH INS 172 POLICE 641.08 13,131.19 02/13/2014
01/14/2014 P.E.R.S.-HEALTH ADMIN FEE 60140 · HEALTH INS 172 POLICE 14.44 13,145.63 02/13/2014
01/14/2014 P.E.R.S.-HEALTH ADMIN FEE 60140 · HEALTH INS General Gov... 14.44 13,160.07 02/13/2014
01/14/2014 P.E.R.S.-HEALTH ADMIN FEE 60140 · HEALTH INS 411 PARKS/... 14.44 13,174.51 02/13/2014

Total P.E.R.S.-HEALTH 13,174.51 13,174.51

PACHULSKI, STANG, ZIEHL & JONES LLP
12/31/2013 PACHULSKI, STANG, Z... Professional Services Rendered though 12/31/13 Federal/JER Lawsuit-In... 60655 · CONTRL RETAINER LEGAL General Gov... 6,944.00 6,944.00 01/30/2014
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Total PACHULSKI, STANG, ZIEHL & JONES LLP 6,944.00 6,944.00

PERS
06/16/2013 PERS 75001 6/16/13-6/30/13 Payroll 6-2013-2 20140 · PERS PAYABLE 172 POLICE 1,757.14 1,757.14 06/26/2013
06/16/2013 PERS 75005 6/15/13-6/30/13 Payroll 6-2013-2 20140 · PERS PAYABLE 172 POLICE 314.98 2,072.12 06/26/2013
06/16/2013 PERS Dan Dawson 60125 · PERS General Gov... 507.30 2,579.42 06/26/2013
06/16/2013 PERS 85%- Kim Carvalho 60125 · PERS General Gov... 186.51 2,765.93 06/26/2013
06/16/2013 PERS 15% - Kim Carvalho 60125 · PERS General Gov... 32.91 2,798.84 06/26/2013
06/16/2013 PERS 85% - Karen Minami 60125 · PERS General Gov... 31.35 2,830.19 06/26/2013
06/16/2013 PERS 15% - Karen Minami 60125 · PERS General Gov... 177.63 3,007.82 06/26/2013
06/16/2013 PERS  60% - Joe Johnson 60125 · PERS 311 PUB W... 113.15 3,120.97 06/26/2013
06/16/2013 PERS 40% - Joe Johnson 60125 · PERS 411 PARKS/... 75.44 3,196.41 06/26/2013
06/16/2013 PERS  PD 60125 · PERS 172 POLICE 4,525.19 7,721.60 06/26/2013
07/01/2013 PERS 75001 7/1/13-7/15/13 Payroll 7-2013-1 20140 · PERS PAYABLE 172 POLICE 1,018.01 8,739.61 07/11/2013
07/01/2013 PERS 75005 7/1/13-7/15/13 Payroll 7-2013-1 20140 · PERS PAYABLE 172 POLICE 1,194.96 9,934.57 07/11/2013
07/01/2013 PERS Dan Dawson 60125 · PERS General Gov... 545.63 10,480.20 07/11/2013
07/01/2013 PERS 85%- Kim Carvalho 60125 · PERS General Gov... 178.29 10,658.49 07/11/2013
07/01/2013 PERS 15% - Kim Carvalho 60125 · PERS General Gov... 31.46 10,689.95 07/11/2013
07/01/2013 PERS 85% - Karen Minami 60125 · PERS General Gov... 37.46 10,727.41 07/11/2013
07/01/2013 PERS 15% - Karen Minami 60125 · PERS General Gov... 212.26 10,939.67 07/11/2013
07/01/2013 PERS  60% - Joe Johnson 60125 · PERS 311 PUB W... 122.32 11,061.99 07/11/2013
07/01/2013 PERS 40% - Joe Johnson 60125 · PERS 411 PARKS/... 81.54 11,143.53 07/11/2013
07/01/2013 PERS  PD 60125 · PERS 172 POLICE 4,515.01 15,658.54 07/11/2013
07/01/2013 PERS 75005 7/1/13-7/15/13 Payroll 7-2013-1  Langford uniform allowance 20140 · PERS PAYABLE 172 POLICE 70.00 15,728.54 07/11/2013
07/01/2013 PERS PD - Langford uniform allowance 60125 · PERS 172 POLICE 264.49 15,993.03 07/11/2013
07/01/2013 PERS ADMIN FEES (PAYROLL PERIOD 6-2013-1, $200.00  &  PAYROLL... 60125 · PERS General Gov... 400.00 16,393.03 07/11/2013
07/15/2013 PERS 75001 7/16/13-7/31/13 Payroll 7-2013-2 20140 · PERS PAYABLE 172 POLICE 1,022.69 17,415.72 07/25/2013
07/15/2013 PERS 75005 7/16/13-7/31/13 Payroll 7-2013-2 20140 · PERS PAYABLE 172 POLICE 1,144.63 18,560.35 07/25/2013
07/15/2013 PERS Dan Dawson 60125 · PERS General Gov... 545.63 19,105.98 07/25/2013
07/15/2013 PERS 85%- Kim Carvalho 60125 · PERS General Gov... 200.57 19,306.55 07/25/2013
07/15/2013 PERS 15% - Kim Carvalho 60125 · PERS General Gov... 35.40 19,341.95 07/25/2013
07/15/2013 PERS 85% - Karen Minami 60125 · PERS General Gov... 33.71 19,375.66 07/25/2013
07/15/2013 PERS 15% - Karen Minami 60125 · PERS General Gov... 191.04 19,566.70 07/25/2013
07/15/2013 PERS  60% - Joe Johnson 60125 · PERS 311 PUB W... 124.90 19,691.60 07/25/2013
07/15/2013 PERS 40% - Joe Johnson 60125 · PERS 411 PARKS/... 83.27 19,774.87 07/25/2013
07/15/2013 PERS  PD 60125 · PERS 172 POLICE 4,324.83 24,099.70 07/25/2013
07/15/2013 PERS ADMIN FEE PAYROLL PERIOD 7-2013-02 60125 · PERS General Gov... 200.00 24,299.70 07/25/2013
08/01/2013 PERS 75001 8/1/13-8/15/13 Payroll 8-2013-1 20140 · PERS PAYABLE 172 POLICE 980.58 25,280.28 08/11/2013
08/01/2013 PERS 75005 8/1/13-8/15/13 Payroll 8-2013-1 20140 · PERS PAYABLE 172 POLICE 1,185.61 26,465.89 08/11/2013
08/01/2013 PERS Dan Dawson 60125 · PERS General Gov... 545.63 27,011.52 08/11/2013
08/01/2013 PERS 85%- Kim Carvalho 60125 · PERS General Gov... 199.46 27,210.98 08/11/2013
08/01/2013 PERS 15% - Kim Carvalho 60125 · PERS General Gov... 35.20 27,246.18 08/11/2013
08/01/2013 PERS 85% - Karen Minami 60125 · PERS General Gov... 29.97 27,276.15 08/11/2013
08/01/2013 PERS 15% - Karen Minami 60125 · PERS General Gov... 169.81 27,445.96 08/11/2013
08/01/2013 PERS  60% - Joe Johnson 60125 · PERS 311 PUB W... 110.66 27,556.62 08/11/2013
08/01/2013 PERS 40% - Joe Johnson 60125 · PERS 411 PARKS/... 73.78 27,630.40 08/11/2013
08/01/2013 PERS  PD 60125 · PERS 172 POLICE 4,479.71 32,110.11 08/11/2013
08/01/2013 PERS ADMIN FEE FOR PAYROLL PERIOD 8-2013-1 60125 · PERS General Gov... 200.00 32,310.11 08/11/2013
08/15/2013 PERS 75001 8/15/13-8/31/13 Payroll 8-2013-2 20140 · PERS PAYABLE 172 POLICE 961.37 33,271.48 08/25/2013
08/15/2013 PERS 75005 8/15/13-8/31/13 Payroll 8-2013-2 20140 · PERS PAYABLE 172 POLICE 1,145.54 34,417.02 08/25/2013
08/15/2013 PERS Dan Dawson 60125 · PERS General Gov... 545.63 34,962.65 08/25/2013
08/15/2013 PERS 85%- Kim Carvalho 60125 · PERS General Gov... 178.29 35,140.94 08/25/2013
08/15/2013 PERS 15% - Kim Carvalho 60125 · PERS General Gov... 31.46 35,172.40 08/25/2013
08/15/2013 PERS 85% - Karen Minami 60125 · PERS General Gov... 31.09 35,203.49 08/25/2013
08/15/2013 PERS 15% - Karen Minami 60125 · PERS General Gov... 176.18 35,379.67 08/25/2013
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08/15/2013 PERS  60% - Joe Johnson 60125 · PERS 311 PUB W... 107.43 35,487.10 08/25/2013
08/15/2013 PERS 40% - Joe Johnson 60125 · PERS 411 PARKS/... 71.62 35,558.72 08/25/2013
08/15/2013 PERS  PD 60125 · PERS 172 POLICE 4,328.30 39,887.02 08/25/2013
08/15/2013 PERS ADMIN FEE FOR PAYROLL PERIOD 8-2013-2 60125 · PERS General Gov... 200.00 40,087.02 08/25/2013
09/01/2013 PERS 75001 9/1/13-9/15/13 Payroll 9-2013-1 20140 · PERS PAYABLE 172 POLICE 1,070.80 41,157.82 09/11/2013
09/01/2013 PERS 75005 9/1/13-9/15/13 Payroll 9-2013-1 20140 · PERS PAYABLE 172 POLICE 1,255.37 42,413.19 09/11/2013
09/01/2013 PERS Dan Dawson 60125 · PERS General Gov... 545.63 42,958.82 09/11/2013
09/01/2013 PERS 85%- Kim Carvalho 60125 · PERS General Gov... 218.41 43,177.23 09/11/2013
09/01/2013 PERS 15% - Kim Carvalho 60125 · PERS General Gov... 38.54 43,215.77 09/11/2013
09/01/2013 PERS 85% - Karen Minami 60125 · PERS General Gov... 36.71 43,252.48 09/11/2013
09/01/2013 PERS 15% - Karen Minami 60125 · PERS General Gov... 208.02 43,460.50 09/11/2013
09/01/2013 PERS  60% - Joe Johnson 60125 · PERS 311 PUB W... 134.59 43,595.09 09/11/2013
09/01/2013 PERS 40% - Joe Johnson 60125 · PERS 411 PARKS/... 89.73 43,684.82 09/11/2013
09/01/2013 PERS  PD 60125 · PERS 172 POLICE 4,743.28 48,428.10 09/11/2013
09/15/2013 PERS 75001 9/15/13-9/30/13 Payroll 9-2013-2 20140 · PERS PAYABLE 172 POLICE 1,011.03 49,439.13 09/25/2013
09/15/2013 PERS 75005 9/15/13-9/30/13 Payroll 9-2013-2 20140 · PERS PAYABLE 172 POLICE 1,201.40 50,640.53 09/25/2013
09/15/2013 PERS Dan Dawson 60125 · PERS General Gov... 545.63 51,186.16 09/25/2013
09/15/2013 PERS 85%- Kim Carvalho 60125 · PERS General Gov... 200.57 51,386.73 09/25/2013
09/15/2013 PERS 15% - Kim Carvalho 60125 · PERS General Gov... 35.40 51,422.13 09/25/2013
09/15/2013 PERS 85% - Karen Minami 60125 · PERS General Gov... 33.90 51,456.03 09/25/2013
09/15/2013 PERS 15% - Karen Minami 60125 · PERS General Gov... 192.10 51,648.13 09/25/2013
09/15/2013 PERS  60% - Joe Johnson 60125 · PERS 311 PUB W... 115.84 51,763.97 09/25/2013
09/15/2013 PERS 40% - Joe Johnson 60125 · PERS 411 PARKS/... 77.23 51,841.20 09/25/2013
09/15/2013 PERS  PD 60125 · PERS 172 POLICE 4,539.34 56,380.54 09/25/2013
10/01/2013 PERS 20140 10/1/13-10/15/13 Payroll 10-2013-1 20140 · PERS PAYABLE 172 POLICE 2,484.88 58,865.42 10/31/2013
10/01/2013 PERS Dan Dawson 10/1/13-10/15/13 Payroll 10-2013-1 60125 · PERS General Gov... 545.63 59,411.05 10/31/2013
10/01/2013 PERS 85%- Kim Carvalho 10/1/13-10/15/13 Payroll 10-2013-1 60125 · PERS General Gov... 200.57 59,611.62 10/31/2013
10/01/2013 PERS 15% - Kim Carvalho 10/1/13-10/15/13 Payroll 10-2013-1 60125 · PERS General Gov... 35.40 59,647.02 10/31/2013
10/01/2013 PERS 85% - Karen Minami 10/1/13-10/15/13 Payroll 10-2013-1 60125 · PERS General Gov... 33.71 59,680.73 10/31/2013
10/01/2013 PERS 15% - Karen Minami 10/1/13-10/15/13 Payroll 10-2013-1 60125 · PERS General Gov... 191.04 59,871.77 10/31/2013
10/01/2013 PERS  60% - Joe Johnson 10/1/13-10/15/13 Payroll 10-2013-1 60125 · PERS 311 PUB W... 139.79 60,011.56 10/31/2013
10/01/2013 PERS 40% - Joe Johnson 10/1/13-10/15/13 Payroll 10-2013-1 60125 · PERS 411 PARKS/... 93.19 60,104.75 10/31/2013
10/01/2013 PERS  PD 10/1/13-10/15/13 Payroll 10-2013-1 60125 · PERS 172 POLICE 4,663.87 64,768.62 10/31/2013
10/15/2013 PERS 20140 10/16/13-10/31/13 Payroll 10-2013-2 20140 · PERS PAYABLE 172 POLICE 2,417.60 67,186.22 11/14/2013
10/15/2013 PERS Dan Dawson 10/16/13-10/31/13 Payroll 10-2013-2 60125 · PERS General Gov... 545.63 67,731.85 11/14/2013
10/15/2013 PERS 85%- Kim Carvalho 10/16/13-10/31/13 Payroll 10-2013-2 60125 · PERS General Gov... 200.57 67,932.42 11/14/2013
10/15/2013 PERS 15% - Kim Carvalho 10/16/13-10/31/13 Payroll 10-2013-2 60125 · PERS General Gov... 35.40 67,967.82 11/14/2013
10/15/2013 PERS 85% - Karen Minami10/16/13-10/31/13 Payroll 10-2013-2 60125 · PERS General Gov... 29.97 67,997.79 11/14/2013
10/15/2013 PERS 15% - Karen Minami 10/16/13-10/31/13 Payroll 10-2013-2 60125 · PERS General Gov... 169.81 68,167.60 11/14/2013
10/15/2013 PERS  60% - Joe Johnson 10/16/13-10/31/13 Payroll 10-2013-2 60125 · PERS 311 PUB W... 113.90 68,281.50 11/14/2013
10/15/2013 PERS 40% - Joe Johnson 10/16/13-10/31/13 Payroll 10-2013-2 60125 · PERS 411 PARKS/... 75.94 68,357.44 11/14/2013
10/15/2013 PERS  PD 10/16/13-10/31/13 Payroll 10-2013-2 60125 · PERS 172 POLICE 4,675.26 73,032.70 11/14/2013
11/01/2013 PERS 20140 11/1/13-11/15/13 Payroll 11-2013-1 20140 · PERS PAYABLE 172 POLICE 2,436.36 75,469.06 12/01/2013
11/01/2013 PERS Dan Dawson 11/1/13-11/15/13 Payroll 11-2013-1 60125 · PERS General Gov... 545.63 76,014.69 12/01/2013
11/01/2013 PERS 85%- Kim Carvalho 11/1/13-11/15/13 Payroll 11-2013-1 60125 · PERS General Gov... 178.29 76,192.98 12/01/2013
11/01/2013 PERS 15% - Kim Carvalho11/1/13-11/15/13 Payroll 11-2013-1 60125 · PERS General Gov... 31.46 76,224.44 12/01/2013
11/01/2013 PERS 85% - Karen Minami 11/1/13-11/15/13 Payroll 11-2013-1 60125 · PERS General Gov... 29.97 76,254.41 12/01/2013
11/01/2013 PERS 15% - Karen Minami 11/1/13-11/15/13 Payroll 11-2013-1 60125 · PERS General Gov... 169.81 76,424.22 12/01/2013
11/01/2013 PERS  60% - Joe Johnson 11/1/13-11/15/13 Payroll 11-2013-1 60125 · PERS 311 PUB W... 110.02 76,534.24 12/01/2013
11/01/2013 PERS 40% - Joe Johnson 11/1/13-11/15/13 Payroll 11-2013-1 60125 · PERS 411 PARKS/... 73.34 76,607.58 12/01/2013
11/01/2013 PERS  PD 11/1/13-11/15/13 Payroll 11-2013-1 60125 · PERS 172 POLICE 4,899.07 81,506.65 12/01/2013
11/15/2013 PERS 20140 11/16/13-11/30/13 Payroll 11-2013-2 20140 · PERS PAYABLE 172 POLICE 2,502.50 84,009.15 12/15/2013
11/15/2013 PERS Dan Dawson 11/16/13-11/30/13 Payroll 11-2013-2 60125 · PERS General Gov... 545.63 84,554.78 12/15/2013
11/15/2013 PERS 85%- Kim Carvalho 11/16/13-11/30/13 Payroll 11-2013-2 60125 · PERS General Gov... 197.23 84,752.01 12/15/2013
11/15/2013 PERS 15% - Kim Carvalho11/16/13-11/30/13 Payroll 11-2013-2 60125 · PERS General Gov... 34.81 84,786.82 12/15/2013
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11/15/2013 PERS 85% - Karen Minami 11/16/13-11/30/13 Payroll 11-2013-2 60125 · PERS General Gov... 32.96 84,819.78 12/15/2013
11/15/2013 PERS 15% - Karen Minami 11/16/13-11/30/13 Payroll 11-2013-2 60125 · PERS General Gov... 186.80 85,006.58 12/15/2013
11/15/2013 PERS  60% - Joe Johnson 11/16/13-11/30/13 Payroll 11-2013-2 60125 · PERS 311 PUB W... 140.44 85,147.02 12/15/2013
11/15/2013 PERS 40% - Joe Johnson11/16/13-11/30/13 Payroll 11-2013-2 60125 · PERS 411 PARKS/... 93.62 85,240.64 12/15/2013
11/15/2013 PERS  PD 11/16/13-11/30/13 Payroll 11-2013-2 60125 · PERS 172 POLICE 4,787.94 90,028.58 12/15/2013
12/01/2013 PERS 20140 12/1/13-12/15/13 Payroll 12-2013-1 20140 · PERS PAYABLE 172 POLICE 2,569.02 92,597.60 12/31/2013
12/01/2013 PERS Dan Dawson 12/1/13-12/15/13 Payroll 12-2013-1 60125 · PERS General Gov... 545.63 93,143.23 12/31/2013
12/01/2013 PERS 85%- Kim Carvalho 12/1/13-12/15/13 Payroll 12-2013-1 60125 · PERS General Gov... 196.12 93,339.35 12/31/2013
12/01/2013 PERS 15% - Kim Carvalho12/1/13-12/15/13 Payroll 12-2013-1 60125 · PERS General Gov... 34.61 93,373.96 12/31/2013
12/01/2013 PERS 85% - Karen Minami 12/1/13-12/15/13 Payroll 12-2013-1 60125 · PERS General Gov... 32.96 93,406.92 12/31/2013
12/01/2013 PERS 15% - Karen Minami 12/1/13-12/15/13 Payroll 12-2013-1 60125 · PERS General Gov... 186.80 93,593.72 12/31/2013
12/01/2013 PERS  60% - Joe Johnson 12/1/13-12/15/13 Payroll 12-2013-1 60125 · PERS 311 PUB W... 117.79 93,711.51 12/31/2013
12/01/2013 PERS 40% - Joe Johnson12/1/13-12/15/13 Payroll 12-2013-1 60125 · PERS 411 PARKS/... 78.52 93,790.03 12/31/2013
12/01/2013 PERS  PD 12/1/13-12/15/13 Payroll 12-2013-1 60125 · PERS 172 POLICE 5,049.56 98,839.59 12/31/2013
12/15/2013 PERS 20140 12/15/13-12/30/13 Payroll 12-2013-2 20140 · PERS PAYABLE 172 POLICE 2,699.74 101,539.33 01/14/2014
12/15/2013 PERS Dan Dawson 12/15/13-12/30/13 Payroll 12-2013-2 60125 · PERS General Gov... 545.63 102,084.96 01/14/2014
12/15/2013 PERS 85%- Kim Carvalho 12/15/13-12/30/13 Payroll 12-2013-2 60125 · PERS General Gov... 198.35 102,283.31 01/14/2014
12/15/2013 PERS 15% - Kim Carvalho12/15/13-12/30/13 Payroll 12-2013-2 60125 · PERS General Gov... 35.00 102,318.31 01/14/2014
12/15/2013 PERS 85% - Karen Minami 12/15/13-12/30/13 Payroll 12-2013-2 60125 · PERS General Gov... 32.96 102,351.27 01/14/2014
12/15/2013 PERS 15% - Karen Minami12/15/13-12/30/13 Payroll 12-2013-2 60125 · PERS General Gov... 186.80 102,538.07 01/14/2014
12/15/2013 PERS  60% - Joe Johnson 12/15/13-12/30/13 Payroll 12-2013-2 60125 · PERS 311 PUB W... 128.78 102,666.85 01/14/2014
12/15/2013 PERS 40% - Joe Johnson12/15/13-12/30/13 Payroll 12-2013-2 60125 · PERS 411 PARKS/... 85.86 102,752.71 01/14/2014
12/15/2013 PERS  PD 12/15/13-12/30/13 Payroll 12-2013-2 60125 · PERS 172 POLICE 5,427.92 108,180.63 01/14/2014

Total PERS 108,180.63 108,180.63

PG&E
12/31/2013 PG&E EQUIPMENT BUILDING GAS & ELECTRIC 11/13/13-12/12/13 60520 · UTILITIES/PGE General Gov... 228.96 228.96 01/30/2014
12/31/2013 PG&E CITY HALLGAS & ELECTRIC 11/13/13-12/12/13 60520 · UTILITIES/PGE General Gov... 463.79 692.75 01/30/2014
12/31/2013 PG&E CITY HALL GAS & ELECTRIC 11/13/13-12/12/13 60520 · UTILITIES/PGE General Gov... 65.47 758.22 01/30/2014
12/31/2013 PG&E STREET LIGHTING GAS & ELECTRIC 11/13/13-12/12/13 60910 · STREET LIGHTING 301 PUB W... 1,276.80 2,035.02 01/30/2014
12/31/2013 PG&E STREET LIGHTING GAS & ELECTRIC 11/13/13-12/12/13 60910 · STREET LIGHTING 301 PUB W... 26.81 2,061.83 01/30/2014
12/31/2013 PG&E STREET LIGHTING INVENTORYGAS & ELECTRIC 11/13/13-12/1... 60910 · STREET LIGHTING 301 PUB W... 23.33 2,085.16 01/30/2014
12/31/2013 PG&E STREET LIGHTING INVENTORY GAS & ELECTRIC11/13/13-12/1... 60520 · UTILITIES/PGE 301 PUB W... 26.81 2,111.97 01/30/2014
12/31/2013 PG&E STREET LIGHTING INVENTORY CITY HALLGAS & ELECTRIC 1... 60520 · UTILITIES/PGE General Gov... 61.74 2,173.71 01/30/2014
12/31/2013 PG&E 899 ROSITA RD , FORMER GOLF DRIVING RANGE BUILDINGS ... 60520 · UTILITIES/PGE General Gov... 351.91 2,525.62 01/30/2014
12/31/2013 PG&E 899 ROSITA RD , FORMER GOLF DRIVING RANGE BUILDINGS ... 60520 · UTILITIES/PGE General Gov... 8.93 2,534.55 01/30/2014
12/31/2013 PG&E PARK BUILDINGS GAS & ELECTRIC 11/13/13-12/12/13 60520 · UTILITIES/PGE General Gov... 25.45 2,560.00 01/30/2014
12/31/2013 PG&E PARK BUILDINGS GAS & ELECTRIC 11/13/13-12/12/13 60520 · UTILITIES/PGE General Gov... 8.63 2,568.63 01/30/2014
01/23/2014 PG&E EQUIPMENT BUILDING GAS & ELECTRIC  12/23/13-1/22/2014 60520 · UTILITIES/PGE General Gov... 217.83 2,786.46 02/22/2014
01/23/2014 PG&E CITY HALL GAS & ELECTRIC EQUIPMENT BUILDING  12/23/13-... 60520 · UTILITIES/PGE General Gov... 529.79 3,316.25 02/22/2014
01/23/2014 PG&E CITY HALL GAS  12/23/13-1/22/2014 60500 · UTILITIES & SERVICES General Gov... 96.04 3,412.29 02/22/2014
01/23/2014 PG&E STREET AND HIGHWAY LIGHTING  12/23/13-1/22/2014 60910 · STREET LIGHTING 301 PUB W... 1,287.39 4,699.68 02/22/2014
01/23/2014 PG&E STREET LIGHTING INVENTORYGAS & ELECTRIC  12/23/13-1/22... 60910 · STREET LIGHTING 301 PUB W... 27.00 4,726.68 02/22/2014
01/23/2014 PG&E STREET LIGHTING INVENTORYGAS & ELECTRIC  12/23/13-1/22... 60910 · STREET LIGHTING 301 PUB W... 23.73 4,750.41 02/22/2014
01/23/2014 PG&E STREET LIGHTING INVENTORY GAS & ELECTRIC 12/23/13-1/22... 60520 · UTILITIES/PGE 301 PUB W... 62.24 4,812.65 02/22/2014
01/23/2014 PG&E STREET LIGHTING INVENTORY CITY HALLGAS & ELECTRIC  ... 60520 · UTILITIES/PGE General Gov... 27.00 4,839.65 02/22/2014
01/23/2014 PG&E 899 ROSITA RD , FORMER GOLF DRIVING RANGE BUILDINGS ... 60520 · UTILITIES/PGE General Gov... 316.86 5,156.51 02/22/2014
01/23/2014 PG&E 899 ROSITA RD , FORMER GOLF DRIVING RANGE BUILDINGS ... 60520 · UTILITIES/PGE General Gov... 8.11 5,164.62 02/22/2014
01/23/2014 PG&E PARK BUILDINGS GAS & ELECTRIC  12/23/13-1/22/2014 60520 · UTILITIES/PGE General Gov... 26.03 5,190.65 02/22/2014
01/23/2014 PG&E PARK BUILDINGS GAS & ELECTRIC  12/23/13-1/22/2014 60520 · UTILITIES/PGE General Gov... 8.11 5,198.76 02/22/2014

Total PG&E 5,198.76 5,198.76

PG&E-GJM&218
01/21/2014 PG&E-GJM&218 PG&E-GJM&218 12/13/13-1/13/14 60910 · STREET LIGHTING 301 PUB W... 49.66 49.66 02/20/2014
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Total PG&E-GJM&218 49.66 49.66

PURE WATER
01/01/2014 PURE WATER DRINKING WATER   INV. 237646 60410 · MATERIALS/SUPPLY 172 POLICE 18.23 18.23 01/31/2014
01/01/2014 PURE WATER DRINKING WATER   INV. 237646 60410 · MATERIALS/SUPPLY 411 PARKS/... 18.23 36.46 01/31/2014
01/01/2014 PURE WATER DRINKING WATER   INV. 237646 60410 · MATERIALS/SUPPLY General Gov... 18.23 54.69 01/31/2014

Total PURE WATER 54.69 54.69

SAYLOR LEGAL SERVICE, INC.
12/17/2013 SAYLOR LEGAL SERV... INV P2255074-01 POLICE CASE-REQUEST FOR SERVICE OF RES... 60650 · CONTRACTUAL SVCS - LEGAL General Gov... 91.50 91.50 01/16/2014
01/21/2014 SAYLOR LEGAL SERV... INV P226165-01  POLICE CASE-PEOPLE VS. JACOB M. BIEGEL 60650 · CONTRACTUAL SVCS - LEGAL General Gov... 50.00 141.50 02/20/2014

Total SAYLOR LEGAL SERVICE, INC. 141.50 141.50

SHRED-IT
12/18/2013 SHRED-IT SHREDDING SERVICE-9402971190 DEC. 2013 SERVICE 60430 · OFFICE SUPPLIES General Gov... 57.89 57.89 01/17/2014

Total SHRED-IT 57.89 57.89

SPCA OF MONTEREY COUNTY
11/06/2013 SPCA OF MONTEREY ... OCT  2013 ANIMAL SERVICES 60820 · ANIMAL REGULATION FIRE 172 POLICE:... 247.60 247.60 11/16/2013
12/06/2013 SPCA OF MONTEREY ... NOV  2013 ANIMAL SERVICES 60820 · ANIMAL REGULATION FIRE 172 POLICE:... 618.00 865.60 01/05/2014

Total SPCA OF MONTEREY COUNTY 865.60 865.60

SPECIAL OPERATIONS TECHNOLOGIES, INC.
10/17/2013 SPECIAL OPERATIONS... POLICE SUPPLIES INV. 30612A 60440 · SPECIAL SUPPLY POLICE 172 POLICE 250.00 250.00 10/27/2013

Total SPECIAL OPERATIONS TECHNOLOGIES, INC. 250.00 250.00

TERMINIX
01/01/2014 TERMINIX PEST CONTROL AND MAINTENANCE-12/11/13 60505 · REPAIR/MAINTENANCE 311 PUB W... 31.50 31.50 01/31/2014
01/01/2014 TERMINIX PEST CONTROL AND MAINTENANCE-12/11/13 60505 · REPAIR/MAINTENANCE 411 PARKS/... 31.50 63.00 01/31/2014

Total TERMINIX 63.00 63.00

THE HERALD
12/31/2013 THE HERALD OVERSIGHT BOARD NOTICE 12/26/13 60560 · LEGAL ADVERT NON-DEPT General Gov... 217.52 217.52 01/30/2014

Total THE HERALD 217.52 217.52

THOMSON WEST
01/04/2014 THOMSON WEST 2014 CAL. PENAL CODE BOOK 60565 · BOOK/PERIODICAL 172 POLICE 32.02 32.02 02/03/2014

Total THOMSON WEST 32.02 32.02

UNITED SITE SERVICES
12/05/2013 UNITED SITE SERVICES PORTABLE TOILET FOR THE PARK 12/5/13-1/1/14 60505 · REPAIR/MAINTENANCE 411 PARKS/... 117.79 117.79 01/04/2014
01/03/2014 UNITED SITE SERVICES PORTABLE TOILET FOR THE PARK 1/2/14-1/29/14 60505 · REPAIR/MAINTENANCE 411 PARKS/... 148.23 266.02 02/02/2014

Total UNITED SITE SERVICES 266.02 266.02

VSP
01/21/2014 VSP CHRIS BOURQUIN  FEB 2014 60145 · VISION INS 172 POLICE 15.10 15.10 02/20/2014
01/21/2014 VSP KIM CARVALHO 85% 60145 · VISION INS General Gov... 8.86 23.96 02/20/2014
01/21/2014 VSP KIM CARVALHO 15% 60145 · VISION INS General Gov... 1.56 25.52 02/20/2014
01/21/2014 VSP JOE JOHNSON 60% 60145 · VISION INS 311 PUB W... 9.06 34.58 02/20/2014
01/21/2014 VSP JOE JOHNSON 40% 60145 · VISION INS 411 PARKS/... 6.04 40.62 02/20/2014
01/21/2014 VSP RON LANGFORD 60145 · VISION INS 172 POLICE 27.08 67.70 02/20/2014
01/21/2014 VSP KAREN MINAMI 85% 60145 · VISION INS General Gov... 23.02 90.72 02/20/2014
01/21/2014 VSP KAREN MINAMI 15% 60145 · VISION INS General Gov... 4.06 94.78 02/20/2014
01/21/2014 VSP MATT YOUNG 60145 · VISION INS 172 POLICE 27.08 121.86 02/20/2014
01/21/2014 VSP DAVID NGUYEN 60145 · VISION INS 172 POLICE 15.10 136.96 02/20/2014
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01/21/2014 VSP DAVE OLMOS 60145 · VISION INS 172 POLICE 10.42 147.38 02/20/2014
01/21/2014 VSP DAN DAWSON 60145 · VISION INS General Gov... 15.10 162.48 02/20/2014

Total VSP 162.48 162.48

WELLINGTON, ROBERT R.
06/28/2012 WELLINGTON, ROBER... NEW DEVEOPMENT 2010, CHARGES MAY BE INVOICED TO NE... 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 1,904.00 1,904.00 07/08/2012
08/07/2012 WELLINGTON, ROBER... NEW DEVEOPMENT 2010, CHARGES MAY BE INVOICED TO NE... 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 384.00 2,288.00 08/17/2012
08/13/2012 WELLINGTON, ROBER... NEW DEVEOPMENT 2010, CHARGES MAY BE INVOICED TO NE... 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 192.00 2,480.00 08/23/2012
01/30/2013 WELLINGTON, ROBER... NEW DEVEOPMENT 2010, CHARGES MAY BE INVOICED TO NE... 16020 · DUE FROM DEVELOPER (DUE FR... General Gov... 480.00 2,960.00 02/09/2013

Total WELLINGTON, ROBERT R. 2,960.00 2,960.00

TOTAL 881,602.72 881,602.72

3:51 PM CITY OF DEL REY OAKS
02/18/14 Unpaid Bills Detail
Accrual Basis All Transactions
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Jul '13 - Jan 14 Budget % of Budget

Ordinary Income/Expense
Income

40100 · PROPERTY TAXES
40110 · P/T-SECURED 195,161.53 335,000.00 58.3%
40120 · P/T-UNSECURED 12,838.76 13,500.00 95.1%
40130 · P/T-PRIOR SECURED 3,208.15 6,000.00 53.5%
40150 · P/T-UNITARY TAX 3,292.41 6,100.00 54.0%
40160 · P/T-SB813 2,922.84 5,000.00 58.5%
40170 · PROPERTY TAX - VLF 57,217.50 112,000.00 51.1%
40180 · P/T-INT/PENAL 200.00
40190 · P/T - ADMINISTRATIVE FEE (5,000.00)

Total 40100 · PROPERTY TAXES 274,641.19 472,800.00 58.1%

40200 · OTHER TAXES
40210 · SALES TAX 133,717.76 285,000.00 46.9%
40220 · SALES TAX - ADD ON 220,316.90 445,000.00 49.5%
40230 · SALES TAX IN LIEU - 3-FLIP 38,390.62 82,000.00 46.8%
40240 · COP MONIES 58,898.99 100,000.00 58.9%
40250 · PROPERTY TRANSFER TAX 5,416.67 4,500.00 120.4%
40260 · GAS FRANCHISES 4,500.00
40265 · ELECTRIC FRANCHISES 17,000.00
40270 · GARBAGE FRANCHISES 14,371.41 40,000.00 35.9%
40275 · CABLE TV FRANCHISES 12,424.65 25,000.00 49.7%
40280 · WATER FRANCHISES 12,000.00
40290 · SEWER IMPACT 11,370.83 8,500.00 133.8%

Total 40200 · OTHER TAXES 494,907.83 1,023,500.00 48.4%

40300 · LICENSES & PERMITS
40310 · BUSINESS LICENSES 183,453.63 185,000.00 99.2%
40320 · BUILDING PERMITS 10,972.81 18,000.00 61.0%
40330 · PLAN CHECK FEES 5,214.84 10,000.00 52.1%
40340 · STREET OPENING PERMITS FEES 2,735.00 2,000.00 136.8%
40350 · PLUMBING PERMITS 1,200.00 1,500.00 80.0%
40360 · ELECTRICAL PERMITS 960.00 1,000.00 96.0%
40380 · SB 1473 STATE SURCHG ON PERMI... 21.50 100.0%
40390 · OTHER LICENSES/PERMITS 472.89 600.00 78.8%

Total 40300 · LICENSES & PERMITS 205,030.67 218,100.00 94.0%

40500 · FINES & FORFEITURES
40510 · VEHICLE CODE FINES 6,463.22 14,000.00 46.2%

Total 40500 · FINES & FORFEITURES 6,463.22 14,000.00 46.2%

40600 · INTEREST EARNED 475.12 100.00 475.1%
40700 · OTHER AGENCY REVENUE

40710 · MOTOR VEHICLE LICENSE FEE(M... 1,000.00
40730 · HOPTR 685.00 1,200.00 57.1%
40740 · VEHICLE LICENSE COLLECTION 800.00
40750 · PROP 172 5,981.01 10,000.00 59.8%
40760 · GRANTS 8,000.00
40770 · TRAFFIC CONGESTION RELIEF-AB... 4,500.00

Total 40700 · OTHER AGENCY REVENUE 6,666.01 25,500.00 26.1%

40800 · CURRENT SERVICES
40805 · USE PERMITS 5,820.00 8,500.00 68.5%
40810 · MAPS/PUBLICATIONS 9.20 250.00 3.7%
40815 · RENTAL INCOME 3,345.00 20,000.00 16.7%
40820 · POLICE REPORTS 635.00 1,200.00 52.9%
40825 · PROPERTY INSPECTIONS 2,100.00 3,000.00 70.0%
40830 · POLICE SERVICES 4,500.00 22,000.00 20.5%
40835 · PUBLIC EVENTS 40,700.00 65,000.00 62.6%
40840 · MISCELLANEOUS SERVICES 3,387.81 22,000.00 15.4%
40850 · PD DONATIONS 7,373.41 5,000.00 147.5%

Total 40800 · CURRENT SERVICES 67,870.42 146,950.00 46.2%

CITY OF DEL REY OAKS
FISCAL YEAR TO DATE 2013/2014 BUDGET VS. ACTUAL

July 2013 through January 2014

Page 1



Jul '13 - Jan 14 Budget % of Budget

40900 · PARKS/RECREATION
40910 · PARK RENTAL 2,150.00 5,200.00 41.3%
40920 · RV RENTAL PARKS 18,505.00 31,000.00 59.7%

Total 40900 · PARKS/RECREATION 20,655.00 36,200.00 57.1%

41000 · OTHER
41010 · GAS TAX 2103 13,095.35 15,000.00 87.3%
41020 · GAS TAX 2105 4,219.95 6,000.00 70.3%
41030 · GAS TAX 2106 4,828.28 6,250.00 77.3%
41040 · GAS TAX 2107 6,762.13 9,000.00 75.1%
41050 · GAS TAX 2107.5 1,000.00 1,000.00 100.0%

Total 41000 · OTHER 29,905.71 37,250.00 80.3%

Total Income 1,106,615.17 1,974,400.00 56.0%

Gross Profit 1,106,615.17 1,974,400.00 56.0%

Expense
60100 · PAYROLL & BENEFITS

60172 · GF PAYROLL/COPS GRANT 14,126.52
60105 · PAYROLL 506,761.32 730,000.00 69.4%
60110 · OVERTIME 7,755.35 25,000.00 31.0%
60115 · COUNCIL MEMBER STIPEND 3,500.00 6,000.00 58.3%
60120 · RESERVES PAYROLL 15,385.41 23,356.00 65.9%
60125 · PERS 74,136.94 154,296.00 48.0%
60130 · MEDICARE 7,931.41 13,000.00 61.0%
60135 · DENTAL EXPENSE 12,236.55 20,000.00 61.2%
60140 · HEALTH INS 89,562.41 170,000.00 52.7%
60145 · VISION INS 1,137.36 2,000.00 56.9%
60150 · WORKERS COMP 115,940.57 157,260.00 73.7%
60155 · WELLNESS PROGRAM 3,158.39 5,500.00 57.4%
60160 · UNIFORM ALLOWANCE 4,050.00 8,000.00 50.6%

Total 60100 · PAYROLL & BENEFITS 855,682.23 1,314,412.00 65.1%

60200 · PAYROLL EXPENSES 6,044.19 2,750.00 219.8%
60300 · BANK SERVICE CHARGES 1,506.15 2,000.00 75.3%
60400 · SUPPLIES

60410 · MATERIALS/SUPPLY 12,233.24 15,000.00 81.6%
60420 · AMMUNITION 8.02 100.0%
60430 · OFFICE SUPPLIES 7,313.69 10,000.00 73.1%
60440 · SPECIAL SUPPLY POLICE 23,994.23 40,000.00 60.0%
60400 · SUPPLIES - Other 138.03

Total 60400 · SUPPLIES 43,687.21 65,000.00 67.2%

60500 · UTILITIES & SERVICES
60505 · REPAIR/MAINTENANCE 13,313.07 30,000.00 44.4%
60510 · STREET SWEEPING 5,255.58 27,000.00 19.5%
60515 · GABILAN CREW 1,125.00 4,000.00 28.1%
60520 · UTILITIES/PGE 7,926.45 10,000.00 79.3%
60525 · UTILITIES/WATER 3,925.50 7,500.00 52.3%
60530 · TELEPHONE / INTERNET 6,079.97 9,000.00 67.6%
60535 · WEBSITE DESIGN & MAINTENANCE 696.25 500.00 139.3%
60540 · POSTAGE / SHIPPING 1,821.72 3,000.00 60.7%
60545 · TRAVEL/CONFERENCE 5,994.86 5,000.00 119.9%
60550 · MEMBER/DUES/CONTRIBUTIONS 12,523.79 52,000.00 24.1%
60555 · AD/PROMOTION CITY CNCL 1,015.00 7,500.00 13.5%
60560 · LEGAL ADVERT NON-DEPT 322.52 1,000.00 32.3%
60565 · BOOK/PERIODICAL 32.02 150.00 21.3%
60570 · MEETING CITY CNCL 1,000.00
60500 · UTILITIES & SERVICES - Other 161.26

Total 60500 · UTILITIES & SERVICES 60,192.99 157,650.00 38.2%

CITY OF DEL REY OAKS
FISCAL YEAR TO DATE 2013/2014 BUDGET VS. ACTUAL

July 2013 through January 2014
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Jul '13 - Jan 14 Budget % of Budget

60600 · OUTSIDE SERVICES
60605 · TRAINING POLICE 9,859.30 5,000.00 197.2%
60610 · OTHER PERMITS PW/ENGNR 300.00 5,000.00 6.0%
60615 · EQUIPMENT MAINT 198.00 100.0%
60620 · LIABILITY/PROP NON-DPT 14,916.95 35,000.00 42.6%
60625 · CONTRACTUAL AUDIT 34,023.80 25,000.00 136.1%
60635 · DATA PROCESSING 3,956.78 3,500.00 113.1%
60640 · CONTRACTUAL SVCS PLANNING 7,190.43 12,500.00 57.5%
60650 · CONTRACTUAL SVCS - LEGAL 19,726.75 30,000.00 65.8%
60655 · CONTRL RETAINER LEGAL 14,661.41 13,000.00 112.8%
60660 · JANITORIAL FUND 2,325.00 3,500.00 66.4%
60665 · RADIO DISPATCH POLICE 45,297.00 42,000.00 107.9%
60670 · COMM HUM SERV NON-DEPT 3,200.00 3,200.00 100.0%

Total 60600 · OUTSIDE SERVICES 155,655.42 177,700.00 87.6%

60700 · AUTO OPERATION
60710 · AUTO OPS - SUPPLIES / EQUIP 292.09 1,000.00 29.2%
60720 · AUTO OPS - FUEL 12,979.20 27,500.00 47.2%
60730 · AUTO REPAIR/MAINTENANCE 3,107.73 9,000.00 34.5%
60740 · AUTO LEASE PAYMENTS 4,222.09 14,800.00 28.5%
60700 · AUTO OPERATION - Other 2,023.47

Total 60700 · AUTO OPERATION 22,624.58 52,300.00 43.3%

60800 · POLICE AND FIRE
60810 · FIRE SEASIDE 60,085.32 120,000.00 50.1%
60820 · ANIMAL REGULATION FIRE 3,305.20 3,000.00 110.2%
60830 · FUND JAIL & PRISONER 40.00 1,000.00 4.0%
60840 · ACJIS SYSTEM POLICE 3,894.33 4,000.00 97.4%

Total 60800 · POLICE AND FIRE 67,324.85 128,000.00 52.6%

60900 · STREETS & STORM WATER
60910 · STREET LIGHTING 9,639.11 15,000.00 64.3%
60920 · STORM WATER PROJECT - PHASE 4 8,152.92 8,000.00 101.9%
60930 · S.M.I.P. 35.87 150.00 23.9%
60940 · SB 1473 21.15 100.0%

Total 60900 · STREETS & STORM WATER 17,849.05 23,150.00 77.1%

70100 · MISC EXPENSES 3,425.85 100.0%

Total Expense 1,233,992.52 1,922,962.00 64.2%

Net Ordinary Income (127,377.35) 51,438.00 (247.6)%

Net Income (127,377.35) 51,438.00 (247.6)%

CITY OF DEL REY OAKS
FISCAL YEAR TO DATE 2013/2014 BUDGET VS. ACTUAL

July 2013 through January 2014
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 4:45 PM

 02/18/14

 Accrual Basis

 CITY OF DEL REY OAKS

 CASH BALANCES
 As of January 31, 2014

Jan 31, 14

ASSETS

Current Assets

Checking/Savings

10100 · GENERAL CHECKING 29,527.77

10110 · LAIF CITY - 246 40,804.69

Total Checking/Savings 70,332.46

Total Current Assets 70,332.46

TOTAL ASSETS 70,332.46
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CITY OF DEL REY OAKS
FISCAL YEAR 2012/2013 BUDGET VS ACTUAL

7 Months Ended Jan 31, 2013

 Actual Total
FY 2012-2013 

 Budget
FY2012-2013 

% of Amount
Budget

Revenue
PROPERTY TAXES

P/T-SECURED 187,352.96$             330,100.00$          57%
P/T-UNITARY TAX 3,201.69$                 6,100.00$              52%
P/T-UNSECURED 13,079.59$               13,500.00$            97%
P/T-SB813 2,409.44$                 4,200.00$              57%
P/T-PRIOR SECURED 4,051.19$                 10,000.00$            41%
PROPERTY TAX - VLF 55,005.50$               112,000.00$          49%
P/T-INT/PENAL 89.74$                      200.00$                 45%
P/T - ADMINISTRATIVE FEE -$                          (7,145.00)$             0%

TOTAL PROPERTY TAXES 265,190.11               468,955.00            56.55 %            

OTHER TAXES
SALES TAX 137,767.57$             280,000.00$          49%
SALES TAX IN LIEU - 3-FLIP 41,052.03$               85,000.00$            48%
Sales Tax - Add On 216,937.12$             445,000.00$          49%
COP MONIES 25,000.00$               100,000.00$          25%
PROPERTY TRANSFER TAX 3,267.00$                 3,500.00$              93%
GAS FRANCHISES -$                          5,000.00$              0%
ELECTRIC FRANCHISES -$                          17,500.00$            0%
GARBAGE FRANCHISES 21,535.60$               43,500.00$            50%
CABLE TV FRANCHISES 12,263.42$               22,000.00$            56%
WATER FRANCHISES -$                          9,000.00$              0%
SEWER IMPACT 8,297.98$                 9,000.00$              92%

TOTAL OTHER TAXES 466,120.72               1,019,500.00         45.72 %            

LICENSES & PERMITS
BUSINESS LICENSES 183,654.66$             172,000.00$          107%
BUILDING PERMITS 8,060.86$                 20,000.00$            40%
PLAN CHECK FEES 5,575.62$                 7,500.00$              74%
STREET OPENING PERMITS FEES 980.00$                    500.00$                 196%
PLUMBING PERMITS 560.00$                    1,000.00$              56%
ELECTRICAL PERMITS 385.00$                    1,000.00$              39%
SB 1473 STATE SURCHG ON PERMITS 19.94$                      -$                       
OTHER LICENSES/PERMITS 177.59$                    500.00$                 36%

TOTAL LICENSES & PERMITS 199,413.67               202,500.00            98.48 %            

FINES & FORFEITURES
VEHICLE CODE FINES 9,099.68$                 17,500.00$            52%

TOTAL FINES & FOREITURES 9,099.68                   17,500.00              52.00 %            

INTEREST EARNED
INTEREST EARNED 99.04$                      800.00$                 12%

TOTAL INTEREST EARNED 99.04                        800.00                   12.38 %            
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CITY OF DEL REY OAKS
FISCAL YEAR 2012/2013 BUDGET VS ACTUAL

7 Months Ended Jan 31, 2013

OTHER AGENCY REVENUE
MOTOR VEHICLE LICENSE FEE(MVLF) 847.79$                    3,500.00$              24%
HOPTR 344.37$                    1,200.00$              29%
PROP 172 6,862.22$                 9,000.00$              76%
GRANTS 13,785.67$               8,000.00$              172%
TRAFFIC CONGESTION RELIEF-AB438 0.00                          4,500.00                0.00 %              

TOTAL OTHER AGENCY REVENUE 21,840.05                 26,200.00              83.36 %            

CURRENT SERVICES
USE PERMITS 4,305.00$                 4,500.00$              96%
MAPS/PUBLICATIONS -$                          450.00$                 0%
RENTAL INCOME -$                          45,000.00$            0%
POLICE REPORTS 585.00$                    1,200.00$              49%
PROPERTY INSPECTIONS 600.00$                    2,000.00$              30%
POLICE SERVICES 9,000.00$                 21,000.00$            43%
PUBLIC EVENTS 48,200.00$               58,000.00$            83%
MISCELLANEOUS SERVICES 13,084.50$               12,500.00$            105%
PD DONATIONS 3,944.41$                 5,000.00$              79%

TOTAL CURRENT SERVICES 79,718.91                 149,650.00            53.27 %            

PARKS/RECREATION
PARK RENTAL 2,989.92$                 5,000.00$              60%
RV RENTAL PARKS 18,745.00$               25,000.00$            75%

TOTAL PARKS & RECREATION 21,734.92                 30,000.00              72.45 %            

OTHER
GAS TAX 2107 6,093.90$                 20,000.00$            30%
GAS TAX 2106 4,714.59$                 7,000.00$              67%
GAS TAX 2107.5 1,000.00$                 -$                       
GAS TAX 2105 4,010.50$                 8,000.00$              50%

TOTAL OTHER 15,818.99                 35,000.00              45.20 %            

Total Revenue 1,079,036.09$      1,950,105.00     55%
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CITY OF DEL REY OAKS
FISCAL YEAR 2012/2013 BUDGET VS ACTUAL

7 Months Ended Jan 31, 2013

Expenditures

Payroll & Benefits
OVERTIME 13,346.51$               25,000.00$            53%
PAYROLL 409,817.45$             793,851.00$          52%
COUNCIL MEMBER STIPEND 3,500.00$                 6,000.00$              58%
RESERVES PAYROLL 13,844.61$               25,000.00$            55%
PERS 83,320.93$               185,000.00$          45%
MEDICARE 7,617.39$                 14,000.00$            54%
DENTAL EXPENSE 13,544.90$               18,000.00$            75%
HEALTH INS 91,268.23$               160,000.00$          57%
VISION INS 1,053.54$                 2,500.00$              42%
WORKERS COMP 144,429.22$             175,000.00$          83%
WELLNESS PROGRAM 4,834.77$                 5,500.00$              88%
UNIFORM ALLOWANCE 4,500.00$                 8,000.00$              56%

TOTAL PAYROLL & BENEFITS 791,077.55$             1,417,851.00$       56%

Payroll Expenses
Payroll Expenses 1,441.79$                 1,951.00$              74%

TOTAL PAYROLL EXPENSES 1,441.79$                 1,951.00$              74%

Bank Service Charges
Bank Service Charges 1,250.36$                 2,000.00$              63%

TOTAL BANK SERVICE CHARGES 1,250.36$                 2,000.00$              63%

SUPPLIES
MATERIALS/SUPPLY 13,051.32$               21,500.00$            61%
OFFICE SUPPLIES 6,596.42$                 12,000.00$            55%
SPECIAL SUPPLY POLICE 18,440.80$               27,500.00$            67%

TOTAL SUPPLIES 38,088.54$               61,000.00$            62%

UTILITIES & SERVICES
REPAIR/MAINTENANCE 24,120.60$               25,000.00$            96%
STREET SWEEPING 7,206.08$                 6,000.00$              120%
GABILAN CREW 2,161.30$                 7,500.00$              29%
UTILITIES/PGE 7,063.34$                 10,000.00$            71%
UTILITIES/WATER 3,689.78$                 3,500.00$              105%
TELEPHONE / INTERNET 5,459.85$                 12,000.00$            46%
WEBSITE DESIGN & MAINTENANCE 601.25$                    1,500.00$              40%
POSTAGE / SHIPPING 2,304.74$                 3,500.00$              66%
TRAVEL/CONFERENCE 6,478.52$                 9,000.00$              72%
MEMBER/DUES/CONTRIBUTIONS 11,791.72$               15,000.00$            79%
AD/PROMOTION CITY CNCL 1,644.00$                 3,500.00$              47%
LEGAL ADVERT NON-DEPT 315.37$                    215.00$                 147%
MEETING CITY CNCL 528.25$                    952.00$                 55%
BOOK/PERIODICAL 60.51$                      140.00$                 43%

TOTAL UTILITIES & SERVICES 73,425.31$               97,807.00$            75%
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CITY OF DEL REY OAKS
FISCAL YEAR 2012/2013 BUDGET VS ACTUAL

7 Months Ended Jan 31, 2013

OUTSIDE SERVICES
TRAINING POLICE 1,225.00$                 10,000.00$            12%
OTHER PERMITS PW/ENGNR 4,650.00$                 6,500.00$              72%
LIABILITY/PROP NON-DPT 3,029.68$                 20,000.00$            15%
CONTRACTUAL AUDIT 13,480.15$               20,000.00$            67%
DATA PROCESSING 4,368.47$                 3,850.00$              113%
CONTRACTUAL SVCS PLANNING 7,161.25$                 9,000.00$              80%
CONTRACTUAL SVCS - LEGAL 12,204.00$               12,000.00$            102%
CONTRL RETAINER LEGAL 6,120.59$                 12,000.00$            51%
JANITORIAL FUND 2,250.00$                 3,250.00$              69%
RADIO DISPATCH POLICE 41,379.00$               45,000.00$            92%
COMM HUM SERV NON-DEPT -$                          3,200.00$              0%

TOTAL OUTSIDE SERVICES 95,868.14$               144,800.00$          66%

AUTO OPERATION
AUTO OPS - SUPPLIES / EQUIP 520.41$                    1,100.00$              47%
AUTO OPS - FUEL 14,325.08$               27,500.00$            52%
AUTO REPAIR/MAINTENANCE 12,798.38$               9,000.00$              142%
AUTO LEASE PAYMENTS 8,663.52$                 9,200.00$              94%

TOTAL AUTO OPERATION 36,307.39$               46,800.00$            78%

POLICE AND FIRE
FUND JAIL & PRISONER 120.00$                    1,250.00$              10%
ACJIS SYSTEM POLICE 1,236.31$                 5,405.00$              23%
ANIMAL REGULATION FIRE 3,311.04$                 3,000.00$              110%
FIRE SEASIDE 134,181.89$             125,000.00$          107%

TOTAL POLICE & FIRE 138,849.24$             134,655.00$          103%

STREETS & STORM WATER
S.M.I.P. 150.91$                    51.00$                   296%
SB 1473 55.10$                      -$                       
STREET LIGHTING 9,687.07$                 16,000.00$            61%
STORM WATER PROJECT - PHASE 4 9,090.00                   8,500.00                106.94 %          

       TOTAL STREETS & STORM WATER 18,983.08$               24,551.00$            77%

TOTAL EXPENDITURES 1,195,291.40$      1,931,415.00$   62%

Total Revenue 1,079,036.09$      
 Total Expenditures 1,195,291.40$      

Total Operating Revenue Less 
Expenditures this fiscal year to date (116,255.31)$        
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CITY OF DEL REY OAKS

CASH FUNDS BALANCE REPORT

AS OF JANUARY 31, 2013

1000 · GENERAL CHECKING $60,474.25

1008 · LAIF CITY - 246 $75,050.62

1011 · DEV - BRANDENBURG $51,359.71

1012 · DEV - SLAMA $15,000.00

Total City Checking/Savings $201,884.58

$201,884.58GRAND TOTAL CASH BALANCES

CASH BALANCES AS OF JANUARY 31, 2013

CITY OF DEL REY OAKS
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Date Dispatch Arrival

Total 

Reponse Street

Alarm 

Type

Incident 

Type District
Calls  Per 

Mnth

07/01/13 14:42:40 14:47:31 0:04:51 SAUCITO 3 321 29

07/02/13 19:03:37 19:08:55 0:05:18 BAXTER 3 321 29

07/11/13 17:52:42 17:56:27 0:03:45 CARLTON 3 321 29

07/12/13 16:10:39 16:18:01 0:07:22 CANYON DEL REY 1 511 29

07/13/13 19:01:53 19:06:24 0:04:31 HIGHWAY 68 3 321 29

07/18/13 14:50:06 14:54:28 0:04:22 BAXTER 3 321 29

07/20/13 8:56:52 9:03:32 0:06:40 PORTOLA 3 321 29

07/22/13 16:31:35 16:34:53 0:03:18 LOS ENCINOS 2 554 29

07/26/13 13:50:50 13:55:42 0:04:52 CANYON DEL REY 3 321 29
07/30/13 21:02:48 21:07:48 0:05:00 ALTA 3 321 29

08/02/13 21:22:29 21:27:13 0:04:44 ALTA 3 321 29

08/03/13 16:06:08 16:14:08 0:08:00 ARLINGTON 2 510 29

08/03/13 15:20:03 15:24:02 0:03:59 CANYON DEL REY 3 323 29

08/05/13 19:18:05 19:25:47 0:07:42 ROSITA 1 510 29

08/07/13 0:18:10 0:25:03 0:06:53 BRAE 1 551 29

08/07/13 11:12:21 11:14:36 0:02:15 CARLTON 3 321 29

08/11/13 16:04:00 16:09:23 0:05:23 VIA VERDE 3 321 29

08/16/13 14:19:00 14:19:00 0:00:00 CANYON DEL REY 2 520 29

08/19/13 22:32:14 22:38:09 0:05:55 CANYON DEL REY 3 321 29

08/20/13 18:36:30 18:44:37 0:08:07 ROSITA 3 730 29

08/24/13 5:20:29 5:26:43 0:06:14 CANYON DEL REY 3 151 29

08/24/13 8:40:51 8:43:53 0:03:02 PORTOLA 3 142 29

08/25/13 10:50:29 10:54:38 0:04:09 BAXTER 3 321 29

08/25/13 11:49:42 11:55:05 0:05:23 CARLTON 2 554 29

08/25/13 17:24:24 17:28:11 0:03:47 LOCH 3 321 29
08/31/13 4:54:53 5:02:03 0:07:10 PORTOLA 3 321 29

09/03/13 11:07:09 11:11:33 0:04:24 CANYON DEL REY 3 321 29

09/04/13 21:12:43 21:19:17 0:06:34 ANGELUS 3 321 29

09/06/13 10:29:24 10:34:52 0:05:28 QUENDALE 3 321 29

09/06/13 15:40:27 15:45:56 0:05:29 CARLTON 2 550 29

09/10/13 20:42:19 20:47:41 0:05:22 QUAIL RUN 3 321 29

09/14/13 20:54:23 21:00:06 0:05:43 ROSITA 3 321 29

09/17/13 20:09:00 20:15:23 0:06:23 ROSITA 3 321 29

09/20/13 9:45:05 9:50:08 0:05:03 PALOMA 3 321 29

09/20/13 9:50:08 9:50:08 0:00:00 PALOMA 2 500 29
09/30/13 13:32:39 13:40:20 0:07:41 ALTA 2 521 29

10/02/13 7:40:05 7:45:32 0:05:27 ARLINGTON 3 745 29

10/12/13 3:52:31 4:00:27 0:07:56 PHEASANT RIDGE 2 736 29

10/12/13 23:47:00 23:54:00 0:07:00 SAUCITO 3 321 29

10/14/13 10:56:40 10:56:40 0:00:00 WORK 2 600 29

10/17/13 10:15:36 10:20:04 0:04:28 CANYON DEL REY 3 321 29

10/25/13 14:17:37 14:24:05 0:06:28 ROSITA 3 321 29
10/30/13 20:15:20 20:21:55 0:06:35 ROSITA 3 321 29

11/01/13 21:12:07 21:21:01 0:08:54 ARBOR 2 522 29

11/01/13 21:44:49 21:48:53 0:04:04 LOS ENCINOS 3 522 29

11/02/13 14:30:05 14:30:05 0:05:12 PHEASANT RIDGE 2 510 29

11/06/13 11:39:43 11:39:43 0:00:00 CANYON DEL REY 2 321 29

11/14/13 12:58:30 13:03:16 0:04:46 CARLTON 3 321 29

11/15/13 14:11:59 14:15:36 0:03:37 PALOMA 3 321 29

11/17/13 15:52:52 15:57:05 0:04:13 CARLTON 3 321 29

11/18/13 10:29:16 10:34:05 0:05:29 MALCOLM 3 321 29

11/23/13 18:20:00 18:23:00 0:03:00 GEN JIM MOORE 3 322 29
11/23/13 21:44:51 21:49:22 0:04:31 CANYON DEL REY 2 353 29

City of Del Rey Oaks - Reponse Report

Fiscal Year 2013-2014

November       

10 Calls

SEASIDE FIRE DEPARTMENT

July                 

10 Calls

August            

16 Calls

September      

10 Calls

October            

7 Calls

Page 1 of 2



Date Dispatch Arrival

Total 

Reponse Street

Alarm 

Type

Incident 

Type District
Calls  Per 

Mnth

July                 

10 Calls

12/01/13 2:05:32 2:10:13 0:04:41 CANYON DEL REY 3 111 29

12/03/13 16:03:23 16:07:50 0:04:27 CARLTON 3 554 29

12/05/13 0:55:09 1:03:09 0:08:00 ROSITA 3 321 29

12/04/13 15:08:29 15:08:29 0:00:00 LOS ENCINOS 1 522 29

12/04/13 15:19:34 15:27:10 0:07:36 VIA VERDE 3 321 29

12/06/13 20:44:51 20:50:39 0:05:48 VIA VERDE 3 321 29

12/08/13 14:48:02 14:49:47 0:01:45 QUAIL RUN 3 743 29

12/08/13 14:48:02 14:49:47 0:01:45 QUAIL RUN 2 553 29

12/09/13 14:34:36 14:37:02 0:02:26 CANYON DEL REY 3 321 29

12/28/13 19:56:39 20:01:35 0:04:56 ANGELUS 3 111 29

12/25/13 6:59:37 7:02:38 0:06:01 ARLINGTON 3 321 29
12/29/13 3:16:07 3:18:16 0:02:09 CANYON DEL REY 2 571 29

01/03/14 19:13:39 19:19:36 0:05:57 VIA VERDE 3 321 29

01/05/14 10:43:56 10:46:09 0:02:13 CARLTON 3 441 29

01/13/14 18:24:46 18:29:10 0:04:24 CANYON DEL REY 3 321 29

01/14/14 13:58:52 14:04:19 0:05:27 CANYON DEL REY 3 321 29
01/14/14 18:10:44 18:17:17 0:06:33 ROSITA 3 321 29

70

CODE: INCIDENT TYPE: CODE: INCIDENT TYPE:

100-173                     FIRE 500-571 SERVICE CALL

200-251                    OVERPRESSURE 600-672 GOOD INTENT CALL

300-381 MEDICAL RESPONSE 700-751

400-482 HAZARDOUS CONDITION 800-810
900-911

LEGEND

FALSE ALARM/FALSE CALL

SPECIAL/CITIZEN COMPLAINT
SEVERE WEATHER

Total Calls To Date This Fiscal Year     

December      

12 Calls

January            

5 Calls
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ARRESTS:      YEAR TO DATE 

Felony Arrests   

Misdemeanor  Arrests 02  

Warrant Arrests (OJ)   

TOTAL  ARRESTS 02 02 

 

REPORTS FILED:    

09 09 

 

BURGLARIES:         

Residential   

Commercial   

From Locked Vehicle   

Other   

TOTAL BURGLARIES 00 00 

 

GRAND & PETTY THEFTS:      

Residential   

Commercial   

Shoplifting 01  

From Motor Vehicle   

Other   

TOTAL THEFTS 01 01 

 

CITATIONS ISSUED:        

Traffic Citations Issued 07  

Parking Citations Issued   

Admin Citations Issued 01  

TOTAL CITATION ISSUED 08 08 

 

 

ASSAULTS:     YEAR TO DATE 

Simple Assault   

Domestic Violence   

Weapon Involved   

TOTAL  ASSAULTS 00 00 

 

TRAFFIC ACCIDENTS:    

Non-Injury Accidents 01  

Injury Accidents 01  

TOTAL ACCIDENTS 02 02 

 

TOWED & STORED VEHICLES:         

00 00 

 

ALARMS:       

Residential   

Commercial   

TOTAL ALARMS 00 00 

 

DUI ENFORCEMENT:    

00 00 

  

 

  

 

Del Rey Oaks Police Department 
Monthly Report of Activity 

January - 2014 
Completed By:  Ron Langford, COP 

 
 
 



  

AGENDA ITEM 

 
MEETING DATE: February 25, 2014 
 
TITLE: Annual Action Plan FY 2014-2015 for HUD Community 

Development Block Grant (CDBG) Program 
 
PRESENTED BY: Daniel Dawson, City Manager 
 
RECOMMENDATION:  Consider the following motions:  1 ) Review funding allocation 

recommendations for Del Rey Oaks projects; and 2) Endorse 
Urban County staff recommendations to the County of Monterey 
Urban County Ad Hoc Committee in regard to funding allocations 
for services. 

 
 

BACKGROUND: 
 
Last year, the County of Monterey and the Cities of Del Rey Oaks and Gonzales, became an 
entitlement jurisdiction participating in the U.S. Department of Housing and Urban 
Developmentôs (HUDôs) Community Development Block Grant (CDBG) Program.  The CDBG 
program covers the unincorporated areas of the County and the Cities of Del Rey Oaks and 
Gonzales and is collectively known as the ñMonterey Urban Countyò for CDBG purposes.   
As a participating jurisdiction, Del Rey Oaks receives a portion of the annual allocation of 
funds.  Last year, the City’s allocation was $26,516 for projects and $2,946 for administration.   
 
The Monterey Urban County prepares an Action Plan to carry out the Consolidated Plan CDBG 
Program goals and objectives.  The Annual Action Plan for fiscal year 2014-15 functions as an 
annual application for federal funds under the U.S. Department of Housing and Urban 
Development (HUD) formula grant programs, specifically, the CDBG Program.  The document 
includes a description of the activities funded with HUD CDBG formula grant funds that will be 
undertaken during the fiscal year (July 1, 2014 through June 30, 2015) to address priority needs 
as previously identified in the Consolidated Plan.  HUD has not yet issued the allocations to be 
used in the 2014-2015 fiscal year but it is expected that the Monterey Urban County allocation 
will not change significantly.    
 
DISCUSSION: 
 
The following project activities in Del Rey Oaks are being proposed for funding during the 
2014-2015 fiscal year and require approval of the Del Rey Oaks City Council for submittal to 
the County of Monterey for inclusion in the Annual Action Plan to be submitted to the U.S. 
Department of Housing and Urban Development:   
  



 
A. STAFF RECOMMENDATIONS FOR THE 2014-2015 CDBG ONE-YEAR ACTION 
PLAN ARE AS FOLLOWS:   
A.D.A. IMPROVEMENTS TO DEL REY OAKS CITY HALL:   
 
The continuation of ADA work to include: 
Police Phone, City Hall front doors, Council Chamber  
access, Dais all made ADA compliant.   $26,516 
 
Total Expenditures for Fiscal Year 2014-2015 is   $26,516 
 
 
Staff of all three jurisdictions met on F ebruary 14, 2014 to rate and rank the 11 service 
applications.  The committee unanimously made the following recommendations:   
 
SERVICE ACTIVITY:     FUNDING RECOMMENDATION:  
 
Boys and Girls Clubs of Monterey, Gonzales site:                         $15,000.00 
Food Bank for Monterey County                                                   $15,000.00 
Mobile Outreach Service Team Program                                       $20,000.00 
Pajaro Park Youth Program                                                            $15,000.00 
Rancho Cielo Independent Living Village                                     $15,000.00 
Girls Inc. of the Central Coast                                                        $10,000.00 
 
Fair Housing: 
Project Sentinel Fair Housing Services                                           $10,000.00 
Legal Services for Seniors                                                               $10,000.00 
 
 
The Del Rey Oaks City Council approval and any recommendations will be forwarded to 
the Monterey Urban County Ad Hoc Commission meeting on February 28, 2014.  There 
after the Monterey County Board of Supervisors will hear the recommendations at the 
April 1, 2014 meeting.   
 
Should the funding allocated to the Monterey Urban County from HUD be different from last 
year, the Del Rey Oaks allocation will be increased or decreased accordingly.  The draft of the 
2014-2015 Annual Action Plan will be considered by the County of Monterey on April 1, 2014 
and will be available for a 30-day public review beginning April 3, 2014 at the following 
locations throughout the City, Monday through Friday, between 8:00 a.m. and 5:00 p.m.: 
 
  
1. OFFICE OF THE CITY CLERK:  
 
 Del Rey Oaks City Hall  
 650 Canyon Del Rey  
 Del Rey Oaks CA 93940 
 (831) 394-8511  
 
 
 



 2. COMMUNITY and OTHER CITY FACILITIES:  
  
 City of Del Rey Oaks Kiosks (5) 
 City website:  www.delreyoaks.org  
  
  
The 2014-2015 Annual Action Plan is scheduled to be considered and approved by the County 
of Monterey on May 6, 2014 and then submitted to the U.S. Department of Housing and Urban 
Development by May 15, 2014.  A final copy will be made available at the community and other 
city facilities immediately thereafter.  
  
FISCAL IMPACT: 
  
This is a review of the CDBG Program for FY 2014-2015 and this item has no fiscal impact.  It 
is being submitted for City Council review and approval to comply with HUDôs CDBG grant 
reporting requirements. 
  
Respectfully submitted, 
  
  
  
Daniel Dawson 
City Manager 
 
 
 

http://www.delreyoaks.org/�


 
To:  Daniel Dawson, City Manager 

Cc:   Del Rey Oaks Mayor and City Council Members 

From: Ron Langford, Chief of Police 

Date:  02/06/2014 

Re:  DOG PARK – STAFF REPORT 

Message: 

At the November 2012 City Council meeting I prepared a staff report outlining 
issues of concerns that were occurring in the City’s dog park and staffs request to 
implement the fee that had been previously established by the City Council for 
use of it.  The $10.00 per dog annual fee was established by the City Council in 
the 2012 fee schedule.  Our request to register dogs and charge an annual fee for 
use of the park was denied by the City Council.   

Since that meeting, staff has seen the issues identified at the November 2012 City 
Council Meeting continue to escalate, increasing City liability and the cost(s) 
associated to operate it.  The operational cost last fiscal year was approximately 
$1,100.00, which does not include the cost of staff hours for maintenance.  
Additionally, staff has been contacted by citizens that use the dog park on a 
regular basis and solicited to provide the dog park with additional amenities that 
the City cannot afford to purchase or maintain.   

The Police Department volume of calls to the Dog Park has increased, as the Dog  
Park has become more popular.  Dog owners allow their dogs to run free through 
the park off leash, defecating along the access road and lawn used by everyone 
else using the park, as they run to the Dog Park.  The majority of the time owners 
do not pick up after their animals.   This has been witnessed by the City Manager 
numerous times, and at least one City Council Member.  The City Clerks routinely 
hear dogs in the dog park that sound as if they are violently fighting, or in 

DEL REY OAKS 
POLICE DEPARTMENT 
MEMORANDUM 



distress.  Our Public Works staff has seen multiple violations as well.   He has 
attempted to warn dog owners, and has asked them to pickup after their animals, 
with his requests dismissed.  

Some of the additional issues that staff have noted: 

• Dog trainers are using the facility to give training. 
• Reports of aggressive dogs involved in fights that injured animals. 
• The theft of shovels, poop bag dispensers, water dishes, etc. 
• Holes being dug as the dogs chase squirrels in the dog park. 

STAFF RECOMMENDATION: 

Staff again requests that people who would like to use the Dog Park, register their 
dogs and pay the annual fee.  The owner would be required to show proof of a 
valid dog license, and sign the City’s liability waiver.  They will then be issued a 
color coded tag so that officers will immediately know that the animal is 
registered. Staff would recommend that we begin this process on July 1, 2014, so 
that everyone can be notified, and the staff can be prepared to complete 
registrations.   











 

  
  

APPLICATION FOR USE OF DOG PARK at Del Rey Oaks 
  
Please review entire application, responsibility and liability release statement, dog park rules and 
guidelines before completing this application. Please print legibly.  
 
Name of Dog Owner(s) ________________________________________________ Date _________ 
  
Street:______________________________________________  Daytime Phone: _______________ 
 
City______________________State ________Zip__________Evening Phone: _________________ 
 
E-mail Address __________________________________________  Cell Phone ________________ 
 
Veterinarian’s Name & Phone No. _____________________________________________________ 
 

Dog 1  Dog 2  Dog 3  
Name ___________________  
Breed ___________________  
Color ____________________  
Date of birth ______________  

Sex:  M □  F □   
Weight______ 

Rabies Exp. Date:_________ 

Bordetella Exp. Date: _______ 
License #_________________ 

Del Rey Oaks Park 
License#:_________________ 

Fee paid $10.00 per dog:____ 

Name ___________________  
Breed ___________________  
Color ____________________  
Date of birth ______________  

Sex:  M □  F □   
Weight______ 

Rabies Exp. Date:__________ 

Bordetella Exp. Date: _______ 
License #_________________ 

Del Rey Oaks Park 
License#_________________ 

Fee paid $10.00 per dog:____ 

 

 

 

Name ___________________  
Breed ___________________  
Color ____________________  
Date of birth ______________  

Sex:  M □  F □   
Weight______ 

Rabies Exp. Date:_________ 

Bordetella Exp. Date: _______ 
License #_________________ 

Del Rey Oaks Park 
License#_________________ 

Fee paid $10.00 per dog:____ 

 

 

 

Registrations completed in 2014 will be in effect until December 31, 2014. After January 1, 2014 registrations 
will be for a calendar year. Attach a signed Responsibility & Risk Release statement and copies of Dog 
License, Rabies and Bordetella (Kennel cough) vaccinations and Spay/Neuter documentation for each 
registered dog.   

Please print, complete and return these forms with your check or money order to:  

Del Rey Oaks City Hall, 650 Canyon Del Rey Rd. Del Rey Oaks, CA  93940   

Email cityhall@delreyoaks.org or call us at 831.394.8511 with questions. 

mailto:cityhall@delreyoaks.org�
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To:    Daniel Dawson, City Manager  

Honorable Mayor and Members of City Council 
 
From:    Ron Langford, Chief of Police / City Operations Supervisor 
 
Meeting Date:   02/25/2014 
 
Subject: First Reading of an Ordinance to amend Section 9.30.130 of the Del Rey 

Oaks Municipal Code (DROMC) to implement Post-Construction 
Stormwater Management Requirements For Development Projects 

 
CEQA:   This action qualifies for a categorical exemption under Class 8, Section 15308 of  
   the CEQA Guidelines. 
 
RECOMMENDATION 
Introduce and hold first reading of an ordinance amending Section 9.30.130 of the Del Rey Oaks 
Municipal Code (DROMC) to implement State Water Resources Control Board (SWRCB) Water Quality 
National Pollutant Discharge Elimination System (NPDES) Central Coast Regional Water Quality Control 
Board (CC RWQCB) Resolution No. R3-2013-0032, Post-Construction Stormwater Management 
Requirements for Development Projects in the Central Coast Region, and direct that publication of the 
ordinance will be satisfied by publication of a summary approved by the City Attorney. 
 
DISCUSSION 
On February 5, 2013, the SWRCB adopted Water Quality Order No. 2013-0001, which is a statewide, 
general NPDES storm water permit required under the Federal Clean Water Act section 402(p)(6) that 
applies to operators of mall municipal separate stormwater sewer systems (MS4s). A MS4 is a conveyance 
or system of conveyances that is: 1) owned by a state, city, town, village, or other public entity that 
discharges to waters of the United States; 2) designed or used to collect or convey storm water (including 
storm drains, pipes, ditches, etc.); 3) not a combined sewer; and 4) not part of a Publicly Owned Treatment 
Works or sewage treatment plant. The Final Order can be found on the SWRCB website at: 
http://www.waterboards.ca.gov/water_issues/programs/stormwater/phase_ii_municipal.shtml 
 
In addition CC RWQCB adopted Resolution No. R3-2013-0032 on J uly 12, 2013, e ntitled Approving 
Post-Construction Stormwater Management Requirements For Development Projects in the Central Coast 
Region with an implementation date of March 6, 2014, including the adoption of enforceable mechanisms.  
There are generally two forms of substantial impacts of post-construction stormwater runoff. The first is 
caused by an increase in the type and quantity of pollutants in stormwater runoff. As runoff flows over 
areas altered by development, it can pick up potentially harmful sediment and chemicals such as oil and 
grease, pesticides, heavy metals, and nutrients (e.g., nitrogen and phosphorus). The second potential 
impact from post-construction runoff occurs by increasing the quantity of water delivered to the water 
body during storms. Increased impervious surfaces can interrupt the natural cycle of gradual percolation of 
water through vegetation and soil. Instead, water is collected from surfaces such as asphalt and concrete 
and routed to drainage systems where large volumes of runoff are retained, and flow is slowly released to 
the nearest receiving water. 
 
Resolution No. R3-2013-0032 regulates new and redevelopment projects including any public or private 
project creating or replaced more than 2,500 square feet of impervious surface area, including single-
family residences. More rigorous stormwater treatment and retention requirements are required as the 

6 5 0  C A N Y O N  D E L  R E Y  R D .  û  D E L  R E Y  O A K S ,  C A L I F O R N I A  9 3 9 4 0  
P H O N E  ( 8 3 1 )  3 9 4 - 8 5 1 1  û  F A X  ( 8 3 1 )  3 9 4 - 6 4 2 1  

  



amount of impervious surface area that is created and/or replaced increases and are also dependent on the 
location of the project. Below is a brief summary of the regulations according to the tiered impervious 
surface thresholds: 
 

 
Created or Replaced 

Impervious Surface Threshold 

 
NPDES Resolution No. R3-2013-0032 

Requirements 
 

нΣрлл ǎǉǳŀǊŜ ŦŜŜǘ ƛƴŎƭǳŘƛƴƎ {ƛƴƎƭŜ CŀƳƛƭȅ 
wŜǎƛŘŜƴŎŜǎΣ ǊƻŀŘ ǊŜƳƻǾŀƭ ŀƴŘ ǊŜǇƭŀŎŜƳŜƴǘΣ 
ŜȄǘŜƴŘƛƴƎ ǇŀǾŜƳŜƴǘ ŜŘƎŜǎΣ ǊƻŀŘ ǊŜǎǳǊŦŀŎƛƴƎ 
ƻǊ ǳǇƎǊŀŘƛƴƎ ŦǊƻƳ ŎƘƛǇ ǎŜŀƭ ǘƻ ŀǎǇƘŀƭǘ ƻǊ 
ŎƻƴŎǊŜǘŜ 
 

!ǘ ƭŜŀǎǘ ƻƴŜ [ƻǿ ƛƳǇŀŎǘ ŘŜǾŜƭƻǇƳŜƴǘ ό[L5ύ 
ǎǘǊŀǘŜƎȅ ǎǳŎƘ ŀǎ ƭƛƳƛǘ ƎǊŀŘƛƴƎ ŀƴŘ ŎƭŜŀǊƛƴƎ ƻŦ 
ǾŜƎŜǘŀǘƛƻƴΣ ŘƛǊŜŎǘ ǊƻƻŦ ǊǳƴƻŦŦ ƻƴǘƻ ǾŜƎŜǘŀǘŜŘ 
ŀǊŜŀǎΣ ŀƴŘ ŎƻƴǎǘǊǳŎǘ ōƛƪŜ ƭŀƴŜǎΣ ǎƛŘŜǿŀƭƪǎΣ 
ŘǊƛǾŜǿŀȅǎΣ ŜǘŎ ǿƛǘƘ ǇŜǊƳŜŀōƭŜ ǎǳǊŦŀŎŜǎΦ 
 

рΣллл ǎǉǳŀǊŜ ŦŜŜǘ ŦƻǊ ŀƭƭ ǇǊƻƧŜŎǘǎ όмрΣллл ŦƻǊ 
ŘŜǘŀŎƘŜŘ {ƛƴƎƭŜ CŀƳƛƭȅ wŜǎƛŘŜƴŎŜǎύ 
 

[L5 ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ƘȅŘǊŀǳƭƛŎŀƭƭȅ ǎƛȊŜ ǘǊŜŀǘƳŜƴǘ 
ǎȅǎǘŜƳǎ ŦƻǊ Ǉƻƭƭǳǘŀƴǘ ǊŜƳƻǾŀƭ ŦƻǊ ǘƘŜ урǘƘ 
ǇŜǊŎŜƴǘƛƭŜ ǊŀƛƴŦŀƭƭ ŜǾŜƴǘ 
 

мрΣллл ǎǉǳŀǊŜ ŦŜŜǘ ŦƻǊ ŀƭƭ ǇǊƻƧŜŎǘ ǘȅǇŜǎ 
ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ /ƛǘȅ ό{ƛƴƎƭŜ CŀƳƛƭȅ wŜǎƛŘŜƴŎŜǎ 
ƛƴ ǇǊƛƳŀǊƛƭȅ ǘƘŜ ǎƻǳǘƘŜǊƴ ŀǊŜŀ ƻŦ ǘƘŜ /ƛǘȅϝύ 
 

[L5 ǎǘǊŀǘŜƎƛŜǎ ƛƴŎƭǳŘƛƴƎ ƘȅŘǊŀǳƭƛŎŀƭƭȅ ǎƛȊŜŘ 
ǘǊŜŀǘƳŜƴǘ ŀƴŘ ǊǳƴƻŦŦ ǊŜǘŜƴǘƛƻƴ ŎƻƴǘǊƻƭ 
ƳŜŀǎǳǊŜǎ ŦƻǊ ǘƘŜ фрǘƘ ŀƴŘ урǘƘ ǇŜǊŎŜƴǘƛƭŜ 
ǊŀƛƴŦŀƭƭ ŜǾŜƴǘ 
 

ннΣрлл ǎǉǳŀǊŜ ŦŜŜǘ ŦƻǊ ŀƭƭ ǇǊƻƧŜŎǘǎ ƭƻŎŀǘŜŘ ƛƴ 
ǇǊƛƳŀǊƛƭȅ ǘƘŜ ǎƻǳǘƘŜǊƴ ŀǊŜŀ ƻŦ ǘƘŜ /ƛǘȅϝϝ 
 

[L5 ǎǘǊŀǘŜƎƛŜǎ ƛƴŎƭǳŘƛƴƎ ƘȅŘǊŀǳƭƛŎŀƭƭȅ ǎƛȊŜŘ 
ǘǊŜŀǘƳŜƴǘ ŀƴŘ ǇŜŀƪ ƳŀƴŀƎŜƳŜƴǘ ŎƻƴǘǊƻƭ 
ƳŜŀǎǳǊŜǎ ŦƻǊ ǘƘŜ нπмл ȅŜŀǊ ǎǘƻǊƳ ŜǾŜƴǘǎ 
 

 
 
ϝLƴ ²ŀǘŜǊǎƘŜŘ aŀƴŀƎŜƳŜƴǘ ½ƻƴŜǎ мΣ у ϧ ф ƛƴ 5Ŝƭ wŜȅ hŀƪǎΦ {ŜŜ ŀǘǘŀŎƘŜŘ ²ŀǘŜǊǎƘŜŘ aŀƴŀƎŜƳŜƴǘ 
½ƻƴŜ aŀǇ 
ϝϝLƴ ²ŀǘŜǊǎƘŜŘ aŀƴŀƎŜƳŜƴǘ ½ƻƴŜǎ мΣ о ϧ ф ƛƴ 5Ŝƭ wŜȅ hŀƪǎΦ {ŜŜ ŀǘǘŀŎƘŜŘ ²ŀǘŜǊǎƘŜŘ aŀƴŀƎŜƳŜƴǘ 
½ƻƴŜ aŀǇ 
 
The permit also includes exceptions for Technical Infeasibility and Special Circumstances, such as flow 
directed to highly altered channels, as is the case in parts of Del Rey Oaks. Ongoing operation and 
maintenance inspections are required as well as -robust annual reporting requirements. The full text can be 
found at: http://www.waterboards.ca.gov/rwqcb3/water_issues/programs/stormwater/docs/lid/lid_hydromo 
d_charette_index.shtml 
 
Del Rey Oaks is primarily built out and unlikely to see large new development or redevelopment projects 
in the near future that meet the higher adopted applicability thresholds; nevertheless, the City will be fully 
prepared to implement the new permit requirements for all projects approved after March 6, 2014. Del Rey 
Oaks staff is collaborating with the other Peninsula jurisdictions on regional development and 
implementation storm water permitting requirements through the Monterey Regional Storm Water 
Management Program (MRSWMP) to do so to facilitate implementation. At this time, the MRSWMP 
Management Committee, and City of Del Rey Oaks staff, are working on several steps to prepare for 
implementation of these new post construction regulations, including updating submittal requirements, an 
updated website, and outreach materials. 
 
 
 
 



OPTIONS 
1.  Do nothing and do not adopt proposed DROMC Title 8.32 amendments. This action would result 
 in non-compliance with the adopted NPDES Central Coast Regional Water Quality Control 
 Board (CC RWQCB) Resolution No. R3-2013-0032, and result in legal action. 
2.  Proposed alternative DROMC Title 8.32 amendments. 
3.  Accept the proposed changes and hold a second reading on March 25th, 2014. This would not meet 

the March 6th deadline, however many cities in the same situation and are moving as quickly as 
possible to implement the ordinance. 

  
FISCAL IMPACT 
Significant cost increases are anticipated, particularly for capital public projects, as the new 
requirements become applicable. There are also anticipated to be increased staff costs to review 
the additional information for those private development projects that meet the impervious 
surface thresholds, particularly for 5,000 square feet and higher. Staff will analyze the cost for 
future permits and will return to Council with appropriate fees to fund permitting 
implementation. 
  
ATTACHMENT 
1.  RWQCB adopted Post-Construction Stormwater Management Requirements 
2.  Watershed Management Zones ï Central Coast Joint Effort, Del Rey Oaks Map 
3.  Ordinance No. 277 
4.  RWQCB Resolution No. R3-2013-0032 
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ORDINANCE NO. 277 

  
  

ORDINANCE OF THE CITY COUNCIL OF THE CITY OF DEL REY OAKS 
AMENDING CHAPTER 8.32 

OF THE DEL REY OAKS MUNICIPAL CODE 
REGARDING STATE WATER RESOURCES CONTROL BOARD WATER QUALITY 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM CENTRAL COAST 

REGIONAL WATER QUALITY CONTROL BOARD RESOLUTION NO. R3-2013-0032, 
POST-CONSTRUCTION STORMWATER MANAGEMENT REQUIREMENTS FOR 

DEVELOPMENT PROJECTS 
  
  
 WHEREAS, the City of Del Rey Oaks regulates stormwater management and discharge 
control as set forth in Del Rey Oaks Municipal Code (DROMC) Chapter 8.32; and  
  
 WHEREAS, On February 5, 2013, the State Water Resources Control Board (SWRCB) 
adopted Water Quality Order No. 2013-0001, which is a statewide, general National Pollutant 
Discharge Elimination System (NPDES) storm water permit required under the Federal Clean 
Water Act section 402(p)(6) that applies to operators of Small MS4s. In addition to the SWRCB’s 
MS4 requirements, on July 12, 2013, the Central Coast Regional Water Quality Control Board (CC 
RWQCB) adopted Resolution No. R3-2013-0032, Post-Construction Stormwater Management 
requirements For Development Projects in the Central Coast Region with an implementation date of 
March 6, 2014, including the adoption of enforceable mechanisms; and,  
  
 WHEREAS, the City has determined that it is appropriate to impose amendments to Del Rey 
Oaks Municipal Code (DROMC) Chapter 8.32 to protect the health, safety and security of the public, 
and will ensure that all these establishments operate fairly and safely; and  
  
 WHEREAS, Notice of the public hearing will be published in a paper of mass distribution 
inclusive, and posted outside City Hall, and placed on the City’s website; and  
  
 WHEREAS, this ordinance amends Chapter 8.32 of the Municipal Code to enable 
implementation of RWQCB adopted Resolution No. R3-2013-0032, Post-Construction Stormwater 
Management Requirements For Development Projects in the Central Coast Region with an 
implementation date of March 6, 2014; and  
  
 WHEREAS, In the enactment of this ordinance, the City followed the guidelines adopted by 
the State of California and published in the California Code of Regulations, Title 14, Section 15000, 
et seq.; and 
  
 WHEREAS, Enactment of this Ordinance qualifies for a CEQA Class 8 Categorical Exemption 
as provided by section 15308 of the CEQA Guidelines. The City Council finds no evidence of unusual 
circumstances has been submitted within the context, or evidence the project Context will cause 
significant adverse changes in the environment as contemplated by CEQA Guidelines 15300.2.  
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 NOW, THEREFORE, BE IT ORDAINED BY THE COUNCIL OF THE CITY OF DEL REY OAKS:  
  
  
 SECTION 1.  Existing Municipal Code section 8 of Chapter 8.32.013, entitled “Requirement to 
prevent, control and reduce storm water pollutants” shall be amended by the deletion of all text 
shown in strikeout text (strikeout text)and by the addition of all text shown in bold, italic text (bold 
italic text), as follows:  
 
8.32.13 Requirement to prevent, control and reduce storm water pollutants.  

 
(a) Authorization to Adopt and Impose Best Management Practices. The city may adopt, and from 
time to time amend, requirements identifying best management practices for activities, operations, 
or facilities which may cause or contribute to pollution or contamination of storm water, the storm 
drain system, or waters of the U.S. as a separate BMP guidance series. BMP requirements may 
incorporate by reference best management practices promulgated by federal, state of California, or 
regional agencies. Where best management practices requirements are promulgated in the BMP 
guidance series, each person who discharges pollutants to the storm drain system or waters of the 
U.S., and each person owning or operating any facility that may cause such a discharge, shall comply 
with those BMP requirements.  
 
The public works director will periodically report to the city council on the status of 
implementation of BMPs and new BMPs that  may be developed for inclusion in the BMP guidance 
series.  
  
(b) Responsibility to Implement Best Management Practices. Notwithstanding the presence or 
absence of BMP requirements promulgated pursuant to subsection (a) of this section, each person 
engaged in activities or operations, or owning facilities or property which will or may result in 
pollutants entering storm water, the storm drain system, or waters of the U.S. shall implement best 
management practices to the extent they are technologically achievable to prevent and reduce such 
pollutants. The owner or operator of each commercial or industrial establishment shall provide 
reasonable protection from accidental discharge of prohibited materials or other wastes into the 
city storm drain system and/or watercourses.  Facilities to prevent accidental discharge of 
prohibited materials or other wastes shall be provided and maintained at the expense of the owner 
or operator.  
 
(c) Construction Sites. The city’s BMP guidance series shall include best management practices to 
reduce pollutants in any storm water runoff from construction activities. The city may incorporate 
BMPs and other requirements in any land use entitlement and construction or building-related 
permit issued relating to such development or redevelopment. The owner and operator shall 
comply with the terms, provisions, and conditions of such land use entitlements and building 
permits and as required by this chapter. Construction activities subject to BMP requirements shall 
continuously employ measures to control waste such as discarded building materials, concrete 
truck washout, chemicals, litter, and sanitary waste at the construction site that may cause adverse 
impacts to water quality, contamination, or unauthorized discharge of pollutants.  
 
(d) New Development and Redevelopment. The City shall require BMP appropriate best 
management practices (BMP) to control the volume, rate, and potential pollutant load of storm 
water runoff from new development and redevelopment projects as required by the NPDES permit 
to minimize the generation, transport and discharge of pollutants. The city shall incorporate BMP 
requirements in any land use entitlement and construction or building-related permit to be issued 
relative to such development or redevelopment. The owner and developer shall comply with the 
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terms, provisions, and conditions of such land use entitlements and building permits as required in 
this chapter and the NPDES permit as it may be amended from time-to-time.  
 
These requirements may include a combination of structural and nonstructural BMPs, and may 
include requirements to ensure the proper long-term operation and maintenance of these BMPs, 
including inspections and right of entry by City staff or agent to ensure compliance with the 
requirements of this article or to enforce any provision of this article.  
 
(e) The provisions and requirements of this chapter shall become effective upon its adoption except 
that:   
  

(1) The provisions and requirements pertaining to construction sites, as described 
in subsection (c) of this section, and in the BMP guidance series as described in 
this subsection (a) of this section, shall not become effective until October 1, 
2007; and 
 

  (2) The provisions and requirements pertaining to new development and   
          redevelopment, as described in subsection (d) of this section, shall not become  
          effective until March 6, 2014. [Ord. 07-002 Ϡ 2, 2007]. 
  
  
 SECTION 2. The City Manager is directed to execute all documents and to perform all other 
necessary City acts to implement effect this Ordinance.  
  
  
 PASSED AND ADOPTED BY THE COUNCIL OF THE CITY OF DEL REY OAKS this ____th day 
of ________________, 2014, by the following vote:  
  
  
AYES:  
  
NOES:  
  
ABSENT:  
  
  
          APPROVED:  
  
  
          _______________________________  
          Jerry B. Edelen, Mayor  
  
  
ATTEST:  
  
  
_______________________________  
Daniel Dawson, City Clerk 



 

 

 CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
CENTRAL COAST REGION 

895 Aerovista Place, Suite 101 
San Luis Obispo, California 

 
RESOLUTION NO. R3-2013-0032 

 
APPROVING POST-CONSTRUCTION STORMWATER MANAGEMENT REQUIREMENTS 

FOR DEVELOPMENT PROJECTS IN THE CENTRAL COAST REGION 
 
 
The Central Coast Regional Water Quality Control Board (Central Coast Water Board) finds 
that: 
 
Background 
 
1. On December 8, 1999, USEPA promulgated regulations, known as Phase II, requiring 

permits for stormwater discharges from small Municipal Separate Storm Sewer Systems 
(MS4s) and from construction sites disturbing one and five acres of land.  On February 5, 
2013, the State Water Resources Control Board (State Water Board) adopted the National 
Pollutant Discharge Elimination System (NPDES) General Permit for the Discharge of Storm 
Water from Small Municipal Separate Storm Sewer Systems, Order No. 2013-0001-DWQ 
(Phase II Municipal General Permit).  Regulated small MS4s are required to apply to obtain 
coverage under the Phase II Municipal General Permit and complete a Guidance Document.  
Under the previous Municipal General Permit (Order No. 2003-0005-DWQ), the MS4s were 
required to complete a Storm Water Management Plan (SWMP).  The Central Coast Water 
Board implements the Phase II Municipal General Permit to be consistent with its Water 
Quality Control Plan, Central Coast Region (Basin Plan) to ensure protection of water 
quality, beneficial uses, and the biological and physical integrity of watersheds in the Central 
Coast region.  The Central Coast Water Board Executive Officer requires specific conditions 
for MS4s pursuant to the federal Clean Water Act, the Basin Plan, and the Phase II 
Municipal General Permit. 

 
2. The Phase II Municipal General Permit requires regulated small MS4s to develop and 

implement Best Management Practices (BMPs), measurable goals, and timetables for 
implementation, designed to reduce the discharge of pollutants to the maximum extent 
practicable (MEP) and to protect water quality.  The Phase II Municipal General Permit 
requires regulated small MS4s to address stormwater runoff from development and 
redevelopment projects through post-construction stormwater management requirements.   
Phase II Municipal General Permit section E.12.k requires the Permittee to comply with 
alternative post-construction storm water management requirements based on a watershed-
process approach after development and approval by the Central Coast Water Board.  

 
3. The Central Coast Water Board approved Post-Construction Storm Water Management 

Requirements for Development Projects in the Central Coast (Post-Construction 
Requirements) on September 6, 2012 through adoption of Resolution R3-2012-0025.  
Resolution R3-2012-0025 made findings that Central Coast municipalities must implement 
the Post-Construction Requirements to comply with the statewide Phase II Municipal 
General Permit, Order No. 2003-0005-DWQ in effect at that time.   
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4. At the time of adoption of Resolution R3-2012-0025 by the Central Coast Water Board, 
State Water Board staff was preparing to reissue the Phase II Municipal General Permit.  
The State Water Board reissued the permit on February 5, 2013. 

 
5. The reissued Phase II Municipal General Permit included several new provisions affecting 

the implementation of post-construction requirements on the Central Coast.  First, the 
reissued Phase II Municipal General Permit allows for implementation of the Central Coast 
Post-Construction Requirements in the Central Coast (Section E.12.k, Order No. 2013-
0001-DWQ).  Second, it identifies the Cites of Greenfield, Gonzales, and Guadalupe, as 
new Traditional MS4s (Attachment A, Order No. 2013-0001-DWQ).  Third, it requires the 
Guidance Document for Renewal Permittees to (1) identify and describe each BMP and 
associated measurable goal, included in the Permittee’s most current SWMP, that 
constitutes a more specific local or tailored level of implementation that may be more 
protective of water quality than the minimum requirements of the Phase II Municipal General 
Permit; and (2) for any more protective, locally-tailored BMP and associated measurable 
goal for which the Renewal Permittee will reduce or cease implementation, provide a 
demonstration to the Executive Officer of the relevant Regional Water Board that the 
reduction or cessation is in compliance with Phase II Municipal General Permit and the 
maximum extent practicable standard, and will not result in increased pollutant discharges 
(Section A.1.b.4., Order No. 2013-0001-DWQ). All of the municipalities participating in the 
Central Coast Joint Effort for Low Impact Development and Hydromodification Control (Joint 
Effort MS4s) are Renewal Permittees under the reissued permit. 

 
6. The Central Coast Water Board’s September 6, 2012 Resolution R3-2012-0025, which 

approved the Post-Construction Requirements, must be re-adopted by the Central Coast 
Water Board after a public process for consistency with the reissued Phase II Municipal 
General Permit.  The language of the Central Coast Water Board’s September 6, 2012 
Resolution R3-2012-0025: refers to the former Phase II Municipal General Permit, Order No. 
2003-0005-DWQ instead of the current Phase II Municipal General Permit, Order No. 2013-
0001-DWQ; cites the section numbers for post construction requirements as per Order No. 
2003-0005-DWQ instead of the reissued Phase II Municipal General Permit section 
numbers; and describes implementation via SWMPs as in Order No. 2003-0005-DWQ 
instead of directly through permit requirements as in the reissued Phase II Municipal 
General Permit. 
 

7. On February 15, 2008, the Central Coast Water Board Executive Officer notified un-enrolled 
traditional, small MS4 stormwater dischargers and two un-enrolled non-traditional, small 
MS4 stormwater dischargers (University of California at Santa Barbara and Santa Cruz) of 
the process the Central Coast Water Board would follow for enrolling the MS4s under the 
Phase II Municipal General Permit.  In the February 15, 2008 correspondence, the Central 
Coast Water Board Executive Officer stated his intent to require MS4s to include in their 
SWMPs a schedule for development and adoption of hydromodification control standards.  
Subsequently, the Executive Officer required the MS4s’ SWMPs to include provisions for 
development and implementation of hydromodification control criteria.  For MS4s previously 
enrolled, the Central Coast Water Board Executive Officer generally required those MS4s’ 
SWMPs to be updated with hydromodification control provisions.  
 

8. On August 4, 2009 and October 20, 2009, the Central Coast Water Board Executive Officer 
notified the MS4s of the option to participate in the Central Coast Joint Effort for developing 
hydromodification control criteria (Joint Effort) as a means to meet the hydromodification 
control criteria development, adoption, and implementation commitments in the MS4s’ 
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SWMPs.  MS4s agreeing to participate in the Joint Effort (Joint Effort MS4s) submitted a 
written declaration of their intent to meet the terms of participation. 

 
9. Between January and August 2010, Central Coast Joint Effort MS4s amended their SWMPs 

to include BMPs to codify steps the Central Coast Water Board Executive Officer required of 
them to participate in the Joint Effort.  These BMPs included development and 
implementation of hydromodification control criteria and selection of applicability thresholds 
pursuant to the Joint Effort.   

 
10. On September 28, 2010, the Central Coast Water Board Executive Officer notified the Joint 

Effort MS4s of the commencement of the Joint Effort. 
 

11. On December 2, 2009, the City of Salinas requested to participate in the Joint Effort.  On 
May 17, 2011, Central Coast Water Board Executive Officer outlined to the City of Salinas 
the steps they needed to take to formalize participation in the Joint Effort.  On August 16, 
2011, the City of Salinas modified its SWMP to include these steps.  On May 3, 2012, the 
Central Coast Water Board approved Order No. R3-2012-0005, NPDES Permit No. 
CA0049981, Waste Discharge Requirements for City of Salinas Municipal Stormwater 
Discharges.  Order No. R3-2012-0005, Provision J requires the City of Salinas to revise its 
Stormwater Development Standards to incorporate the Post-Construction Requirements, 
developed by the Joint Effort.  

 
Stormwater Management to Protect Beneficial Uses 

 
12. Prior to the Joint Effort, information on the local characteristics of Central Coast watersheds 

was inadequate for MS4s to develop Post-Construction Requirements that protect 
watershed processes so that beneficial uses of receiving waters are maintained and, where 
applicable, restored.  The Central Coast Water Board secured funds from the State Water 
Quality Control Board’s Cleanup and Abatement Account to support acquisition and 
assessment of information to inform the development of hydromodification control criteria 
and related Post-Construction Requirements.  These funds were used to establish an expert 
team of scientists that would characterize the Central Coast region’s watersheds and help 
create a methodology for developing Post-Construction Requirements based on that 
characterization.  The Post-Construction Requirements included in this Resolution 
(Attachment 1) are based on the methodology, which has been summarized in the Technical 
Support Document for Post-Construction Stormwater Management Requirements for 
Development Projects in the Central Coast Region (Technical Support Document) 
(Attachment 2). 
 

13. The Technical Support Document (Attachment 2) contains rationale, justification, and 
explanation for the Post-Construction Requirements.  This information is hereby 
incorporated by reference.   

 
14. Urban runoff is a leading cause of pollution throughout the Central Coast region.  

Development and urbanization increase pollutant loading and volume, velocity, frequency, 
and discharge duration of stormwater runoff.  First, natural vegetated pervious ground cover 
is converted to impervious surfaces such as highways, streets, rooftops and parking lots.  
While natural vegetated soil can both absorb rainwater and remove pollutants, providing an 
effective natural purification process, impervious surfaces, in contrast, can neither absorb 
water nor remove pollutants, and thus the natural purification characteristics are lost.  
Second, urban development creates new pollution sources as the increased density of 
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human population brings proportionately higher levels of vehicle emissions, vehicle 
maintenance wastes, pesticides, household hazardous wastes, pet wastes, trash, and other 
anthropogenic pollutants, which can either be washed or directly dumped into the MS4.  As 
a result, the runoff leaving the developed urban area is significantly greater in pollutant load 
than the pre-development runoff from the same area.  These increased pollutant loads must 
be controlled to protect downstream receiving water quality.  Additionally, the increased 
volume, increased velocity, and discharge duration of stormwater runoff from developed 
areas, has the potential to accelerate downstream erosion, reduce groundwater recharge, 
and impair stream habitat in natural drainages. 

 
15. A higher percentage of impervious area correlates to a greater pollutant loading, resulting in 

turbid water, nutrient enrichment, bacterial contamination, organic matter loads, toxic 
compounds, temperature increases, and increases of trash or debris.  

 
16. The discharge of pollutants and/or increased flows from MS4s can cause or threaten to 

cause exceedances of applicable receiving water quality objectives, impair or threaten to 
impair designated beneficial uses, and result in a condition of pollution (i.e., unreasonable 
impairment of water quality for designated beneficial uses), contamination, hazard, or 
nuisance.  

 
17. Maintenance and restoration of watershed processes impacted by stormwater management 

is necessary to protect water quality and beneficial uses.  Watershed processes affected by 
stormwater, by actions to manage stormwater, and/or by land uses that alter stormwater 
runoff patterns include the following: 1) overland flow, 2) groundwater recharge, 3) interflow, 
4) evapotranspiration, 5) delivery of sediment and organic matter to receiving waters, and 6) 
chemical and biological transformations.  These watershed processes must be maintained 
and protected in order to support beneficial uses throughout the Central Coast region’s 
watersheds.  Restoration of degraded watershed processes, impacted by stormwater 
management, is necessary to protect water quality and re-establish impacted beneficial 
uses.  New development, redevelopment, and existing land use activities create alterations 
to stormwater runoff conditions which in turn result in changes to watershed processes that 
can cause or contribute to impairment of beneficial uses and violations of water quality 
standards.  Future growth planned within the Central Coast region will degrade watershed 
processes if not managed properly. 

 
18. Low Impact Development (LID) is an effective approach to managing stormwater to minimize 

the adverse effects of urbanization and development on watershed processes and beneficial 
uses resulting from changes in stormwater runoff conditions.  LID strategies can achieve 
significant reductions in pollutant loading and runoff volumes as well as greatly enhanced 
groundwater recharge rates.  The proper implementation of LID techniques results in greater 
benefits than single purpose stormwater and flood control infrastructure.  

 
19. Controlling urban runoff pollution by using a combination of onsite source control and LID 

BMPs augmented with treatment control BMPs before the runoff enters the MS4 is important 
for the following reasons: 1) many end-of-pipe BMPs (such as diversion to the sanitary 
sewer) are typically ineffective during significant storm events, but onsite source control 
BMPs can be applied during all runoff conditions; 2) end-of-pipe BMPs are often incapable 
of capturing and treating the wide range of pollutants which can be generated on a sub-
watershed scale; 3) end-of-pipe BMPs are more effective when used as polishing BMPs, 
rather than the sole BMP to be implemented; 4) end-of-pipe BMPs do not protect the quality 
or beneficial uses of receiving waters between the source and the BMP; and 5) offsite end-
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of-pipe BMPs do not aid in the effort to educate the public regarding sources of pollution and 
their prevention. 

 
20. The risks associated with infiltration can be properly managed by many techniques, 

including: 1) designing landscape drainage features that promote infiltration of runoff, but do 
not “inject” runoff (injection bypasses the natural processes of filtering and transformation 
that occur in the soil), 2) taking reasonable steps to prevent the illegal disposal of wastes, 3) 
protecting footings and foundations, and 4) ensuring that each drainage feature is 
adequately maintained in perpetuity.  However, in some circumstances, site conditions (e.g., 
historical soil contamination) and the type of development (i.e., urban infill) can limit the 
feasibility of retaining, infiltrating, and reusing stormwater at sites.  

 
21. Redevelopment projects involve work on sites with existing impervious surfaces and other 

disturbances that contribute pollutants to receiving waters and potentially impact watershed 
processes such as infiltration.  Though implementation of infiltration based LID measures 
may be constrained by these conditions, post-construction stormwater management applied 
to redevelopment projects still holds the potential to partially mitigate these existing impacts 
as well as the impacts associated with the new or expanded portions of the project. 

 
22. Providing long-term operation and maintenance of structural flow/volume control and 

treatment BMPs is necessary so that the BMPs maintain their intended effectiveness at 
managing runoff flow/volume and removing pollutants.  If BMPs are not properly maintained, 
new development and redevelopment will cause degradation of watershed processes.  

 
23. When water quality impacts are considered during the planning stages of a project, new 

development and many redevelopment projects can more efficiently incorporate measures 
to protect water quality and beneficial uses.  Planning decisions should account for potential 
stormwater impacts to reduce pollutant loading and manage flows in order to maintain and 
restore watershed processes as necessary to protect water quality and beneficial uses. 

 
24. Infiltration and subsurface flow are the dominant hydrologic processes across all intact 

watersheds of the Central Coast region.  Different physical landscapes, defined by their 
surface geology and slope, respond differently to the changes in watershed processes 
imposed by urbanization, but the shift from infiltration to surface flow is ubiquitous. 

 
25. The Post-Construction Requirements’ emphasis on protecting and, where degraded, 

restoring key watershed processes is necessary to create and sustain linkages between 
hydrology, channel geomorphology, and biological health necessary for healthy watersheds.  
These linkages cannot be created by fine-tuning any particular flow attribute (e.g., peak, 
duration) or reconstructing a desired geomorphic feature alone.  Instead, these critical 
linkages only occur where key watershed processes are intact. 

 
26. Section 402 (p) of the Clean Water Act requires the Administrator of the United States 

Environmental Protection Agency (USEPA) or her designated agent, in this instance, the 
Central Coast Water Board, to require as part of the stormwater program “controls to reduce 
the discharge of pollutants to the maximum extent practicable, including management 
practices, control techniques and system, design and engineering methods, and such other 
provisions as the Administrator or the State determines appropriate for the control of such 
pollutants.” [USC Section 1342 (p)(3)(B)].  The maximum extent practicable (MEP) standard 
is an ever-evolving, flexible, and advancing concept, which considers technical and 
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economic feasibility.  As knowledge about controlling urban runoff continues to evolve, so 
does that which constitutes MEP.  Reducing the discharge of stormwater pollutants to the 
MEP in order to protect beneficial uses requires review and improvement, which includes 
seeking new opportunities, such as establishing these Post-Construction Requirements.   

 
27. In cases of stormwater retention technical infeasibility, the dedication of an area equal to ten 

percent of a site’s Effective Impervious Surface Area is practicable, because ten percent of 
a site is a typical municipal landscape requirement. 
 

Establishing Post-Construction Requirements 
 
28. This Resolution enacts Post-Construction Requirements which include the components for 

post-construction requirements based on a watershed-process approach that are identified 
in section E.12.k of the Phase II Municipal General Permit, Order No. 2013-0001 DWQ. 
 

29. The Post-Construction Requirements enacted by this Resolution protect the beneficial uses 
of Waters of the United States.  The intent of the Post-Construction Requirements enacted 
by this Resolution is to focus on those discharges that threaten beneficial uses, and to 
require implementation of BMPs to reduce stormwater pollutant discharges to the MEP and 
protect water quality and beneficial uses.  The Post-Construction Requirements enacted by 
this Resolution are consistent with the evolving MEP standard.   

 
30. The Post-Construction Requirements constitute a more specific local or tailored level of 

implementation that may be more protective of water quality than the minimum requirements 
of the Phase II Municipal General Permit.   
 

31. This action to adopt this Resolution is exempt from the provisions of the California 
Environmental Quality Act (Public Resources Code §21100, et seq.) in accordance with 
section 13389 of the Porter-Cologne Water Quality Control Act (Porter-Cologne, Division 7 
of the California Water Code). 

 
32. The Post-Construction Requirements, developed by the Joint Effort, will become effective 

upon approval of this Resolution by the Central Coast Water Board.  
 
Stakeholder Involvement 

 
33. On August 27, 2009, September 3, 2009, and September 8, 2009, Central Coast Water 

Board staff held stakeholder workshops around the Central Coast region to provide an 
opportunity for stakeholders to help select project milestones for the two-year Joint Effort 
process.  At the October 23, 2009, December 9, 2010, December 11, 2011, and March 15, 
2012 Central Coast Water Board Meetings, staff provided updates on the Joint Effort to the 
public and Board Members.  Central Coast Water Board staff established the Joint Effort 
Review Team (JERT), consisting of stakeholders representing the regulated governmental 
agencies, environmental management agencies, developers, and technical consultants, to 
provide review of Joint Effort project deliverables.  The JERT met for the first time December 
15, 2010, and held its seventh meeting March 28, 2012.  On February 9 and October 31, 
2011, Central Coast Water Board staff distributed to stakeholders Joint Effort updates and 
status reports.  In December 2011 and January 2012, Central Coast Water Board staff 
conducted outreach to Joint Effort MS4s on the status of the Joint Effort.  On February 15 
and 16, 2012, Central Coast Water Board staff conducted workshops to provide updates on 
the Joint Effort. 
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34. Central Coast Water Board staff implemented a process to inform interested persons and 

the public and solicit comment on the Post-Construction Requirements developed through 
the Joint Effort.  On June 5th and 6th, 2012, Central Coast Water Board staff conducted 
workshops on the Post-Construction Requirements.  On May 14, 2012, staff issued a public 
notice indicating that the Central Coast Water Board would consider adoption of the Post-
Construction Requirements.  The public notice provided the public a 53-day public comment 
period preceding the Central Coast Water Board hearing.  Central Coast Water Board staff 
responded to oral and written comments received from the public.  All public comments were 
considered.  Public notice of the public hearing was given by electronic mail on May 14, 
2012.  Relevant documents and notices were also made available on the Central Coast 
Water Board website. 

 
35. On September 6, 2012, in San Luis Obispo California, the Central Coast Water Board held a 

public hearing and heard and considered all public comments and evidence in the record.  
The Central Coast Water Board adopted Resolution R3-2012-0025, approving the Post-
Construction Requirements for the first time on that date. 

 
36. Upon adoption of Resolution R3-2012-0025 on September 6, 2012, the Central Coast Water 

Board directed Central Coast Water Board staff to continue working with stakeholders to 
identify potential obstacles over the one-year period leading up to implementation.  This 
Resolution R3-2013-0032 removes an obstacle identified during Central Coast Water Board 
staff implementation of that process: overly conservative stormwater retention facility sizing. 

 
37. On February 1 and March 14, 2013, Central Coast Water Board staff provided updates to 

the Central Coast Water Board on the status of implementation of the Post-Construction 
Requirements and how the Post-Construction Requirements interact with the Phase II 
Municipal General Permit, Order No. 2013-0001 DWQ.  On April 8, 2013, staff issued a 
public notice indicating that the Central Coast Water Board would consider re-adopting the 
Post-Construction Requirements.  The public notice provided the public a 32-day public 
comment period preceding the Central Coast Water Board hearing.  Central Coast Water 
Board staff responded to oral and written comments received from the public.  All public 
comments were considered.  Public notice of the public hearing was given by electronic mail 
to all stakeholders on April 8, 2013.  The public notice and relevant documents were also 
made available on the Central Coast Water Board website.   

 
38. On July 12, 2013, in Watsonville California, the Central Coast Water Board held a public 

hearing and heard and considered all public comments and evidence in the record. 
 

 
THEREFORE, be it resolved that: 
 
1. The Post-Construction Requirements, as defined in Attachment 1 are appropriate and 

effective requirements for small MS4s subject to the post-construction requirements of the 
current and subsequent Phase II Municipal General Permits to apply to development 
projects, in order to protect watershed processes so that beneficial uses of receiving waters 
affected by stormwater management are maintained and, where applicable, restored. 

 
2. The Central Coast Water Board adopts the Post-Construction Requirements, as defined in 

Attachment 1, as the minimum post-construction criteria that Central Coast Traditional 
MS4s, the University of California at Santa Barbara and Santa Cruz, and any other 
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municipal discharger who chooses to implement these requirements, must apply to 
applicable new development and redevelopment projects in order to protect water quality 
and comply with the MEP standard and Phase II Municipal General Permit section E.12.k.  
Section E.12.k requires Traditional MS4s to comply with post-construction storm water 
management requirements based on a watershed-process approach developed by Regional 
Water Boards.  For the Non-Traditional MS4s already undertaking implementation of the 
Post-Construction Requirements through implementation of BMPs in their SWMPs – the 
University of California at Santa Barbara and Santa Cruz – the Post-Construction 
Requirements constitute a more specific local or tailored level of implementation that may be 
more protective of water quality than the minimum requirements of the Phase II Municipal 
General Permit.   

 
3. As minimum criteria, MS4s may establish criteria more stringent than the Post-Construction 

Requirements as defined in Attachment 1.  The MS4 may determine the need for greater 
stringency based on specific factors and conditions affecting implementation of the Post-
Construction Requirements.  Greater stringency may be achieved by lower applicability 
thresholds where practical; additional site design and runoff reduction requirements; and 
more rigorous flow control (peak management) criteria than indicated in the Post-
Construction Requirements as defined in Attachment 1.  

 
4. The Central Coast Water Board Executive Officer may approve non-substantive changes to 

the Post-Construction Requirements that improve clarity without altering the intent of the 
requirements. 

 
5. By March 6, 2014, the Central Coast Renewal Traditional MS4s, and applicable Non-

Traditional MS4s, shall apply the Post-Construction Requirements to all regulated projects 
as defined in Attachment 1.  Central Coast Traditional MS4s, and applicable Non-Traditional 
MS4s, shall continue to apply the Post-Construction Requirements to all regulated projects 
as defined in Attachment 1, pursuant to subsequent Phase II Municipal General Permits, 
unless the Central Coast Water Board Executive Officer requires otherwise.   
 

6. By July 1, 2014, the Central Coast New Traditional MS4s (Cities of Greenfield, Gonzales, 
and Guadalupe) shall apply the Post-Construction Requirements to all regulated projects as 
defined in Attachment 1.    

 
7. The Central Coast Water Board adopts the Post-Construction Requirements, as defined in 

Attachment 1, as the minimum post-construction criteria that the City of Salinas must apply 
to applicable new development and redevelopment projects in order to protect water quality 
and comply with the MEP standard and Order No. R3-2012-0005, NPDES Permit No. 
CA0049981, Waste Discharge Requirements for City of Salinas Municipal Stormwater 
Discharges. 

 
I, Kenneth A. Harris Jr., Interim Executive Officer, do hereby certify the foregoing is a full, true, 
and correct copy of the resolution adopted by the California Regional Water Quality Control 
Board, Central Coastal Region on July 12, 2013. 
 
 
 
______________________________ 
Kenneth A. Harris Jr. 
Interim Executive Officer 
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A. Watershed Management Zones (WMZs) 
The urbanized portions of the Central Coast Region are categorized into 10 Watershed 
Management Zones (WMZs), based on common key watershed processes and receiving water 
type (creek, marine nearshore waters, lake, etc).  Maps in Attachment A illustrate the WMZs for 
the Central Coast Region’s urbanized areas.  Designated Groundwater Basins of the Central 
Coast Region (Attachment B) underlie some but not all WMZs in urbanized portions of the 
Central Coast Region.  The map and table in Attachment B illustrates the Groundwater Basins 
of the Central Coast Region.  Each WMZ and, where present, Groundwater Basin, is aligned 
with specific Post-Construction Stormwater Management Requirements to address the impacts 
of development on those watershed processes and beneficial uses.   
1) The Permittee shall maintain the ability to identify the WMZs and their boundaries, and to 

determine the WMZ in which development projects are proposed, throughout the urbanized 
portions of their jurisdiction corresponding with the Phase I or Phase II Municipal Stormwater 
Permit boundary. 

2) The Permittee shall maintain the ability to determine whether development projects are 
proposed in areas overlying designated Groundwater Basins, throughout the urbanized 
portions of their jurisdiction subject to either a Phase I or Phase II Municipal Stormwater 
Permit. 
 

B. Post-Construction Requirements 
The primary objective of these Post-Construction Stormwater Management Requirements 
(hereinafter, Post-Construction Requirements) is to ensure that the Permittee is reducing 
pollutant discharges to the Maximum Extent Practicable and preventing stormwater discharges 
from causing or contributing to a violation of receiving water quality standards in all applicable 
development projects that require approvals and/or permits issued under the Permittee’s 
planning, building, or other comparable authority. The Post-Construction Requirements 
emphasize protecting and, where degraded, restoring key watershed processes to create and 
sustain linkages between hydrology, channel geomorphology, and biological health necessary 
for healthy watersheds.  Maintenance and restoration of watershed processes impacted by 
stormwater management is necessary to protect water quality and beneficial uses.   
 
1) Regulated Projects 

Regulated Projects include all New Development or Redevelopment projects that create 
and/or replace >2,500 square feet of impervious surface (collectively over the entire project 
site)  
a) Regulated Projects include, but are not limited to the following road projects/practices: 

i) Removing and replacing a paved surface resulting in alteration of the original line 
and grade, hydraulic capacity or overall footprint of the road 

ii) Extending the pavement edge, or paving graveled shoulders 
iii) Resurfacing by upgrading from dirt to asphalt, or concrete; upgrading from gravel to 

asphalt, or concrete; or upgrading from a bituminous surface treatment (“chip seal”) 
to asphalt or concrete 

b) Regulated Projects do not include: 
i) Road and Parking Lot maintenance:  

(1) Road surface repair including slurry sealing, fog sealing, and pothole and square 
cut patching 

(2) Overlaying existing asphalt or concrete pavement with asphalt or concrete 
without expanding the area of coverage 

(3) Shoulder grading 
(4) Cleaning, repairing, maintaining, reshaping, or regrading drainage systems 
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(5) Crack sealing 
(6) Resurfacing with in-kind material without expanding the road or parking lot 
(7) Practices to maintain original line and grade, hydraulic capacity, and overall 

footprint of the road or parking lot 
(8) Repair or reconstruction of the road because of slope failures, natural disasters, 

acts of God or other man-made disaster 
ii) Sidewalk and bicycle path or lane projects, where no other impervious surfaces are 

created or replaced, built to direct stormwater runoff to adjacent vegetated areas 
iii) Trails and pathways, where no other impervious surfaces are replaced or created, 

and built to direct stormwater runoff to adjacent vegetated areas 
iv) Underground utility projects that replace the ground surface with in-kind material or 

materials with similar runoff characteristics 
v) Curb and gutter improvement or replacement projects that are not part of any 

additional creation or replacement of impervious surface area (e.g., sidewalks, 
roadway) 

vi) Second-story additions that do not increase the building footprint 
vii) Raised (not built directly on the ground) decks, stairs, or walkways designed with 

spaces to allow for water drainage 
viii) Photovoltaic systems installed on/over existing roof or other impervious surfaces, 

and panels located over pervious surfaces with well-maintained grass or vegetated 
groundcover, or panel arrays with a buffer strip at the most down gradient row of 
panels 

ix) Temporary structures (in place for less than six months) 
x) Electrical and utility vaults, sewer and water lift stations, backflows and other utility 

devices 
xi) Above-ground fuel storage tanks and fuel farms with spill containment system 

c) The Permittee shall apply the Post-Construction Requirements by March 6, 20141, to all 
applicable Regulated Projects that require approvals and/or permits issued under the 
Permittee’s planning, building, or other comparable authority.  Applicable Regulated 
Projects include both private development requiring permits, and public projects:   
i) Private Development Projects 

(1) Discretionary Projects – The Permittee shall apply the Post-Construction 
Requirements to those projects that have not received the first discretionary 
approval of project design.  

(2) Ministerial Projects – If the project is only subject to ministerial approval, the 
Permittee shall apply the Post-Construction Requirements to those projects that 
have not received any ministerial approvals.  If the ministerial project receives 
multiple ministerial approvals, the Permittee shall apply the Post-Construction 
Requirements to the first ministerial approval.  Ministerial approvals include, but 
are not limited to, building permits, site engineering improvements, and grading 
permits.  

ii) Public Development Projects 
(1) The Permittee shall develop and implement an equivalent approach, to the above 

approach used for private development projects, to apply the Post-Construction 
Requirements to applicable public development projects, including applicable 
university development projects 

iii) Exemptions – The Permittee may propose, to the Central Coast Water Board 
Executive Officer, a lesser application of the Post-Construction Requirements for 

                                            
1
 Newly enrolled Permittees Gonzales, Greenfield, and Guadalupe shall apply the Post-Construction 

Requirements by July 1, 2014. 
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projects with completed project applications dated prior to September 6, 2012.  The 
Permittee must demonstrate that the application of the Post-Construction 
Requirements would pose financial infeasibility for the project.  The Permittee shall 
not grant any exemptions without prior approval from the Central Coast Water Board 
Executive Officer.   
 

2) Performance Requirement No. 1: Site Design and Runoff Reduction 
a) The Permittee shall require all Regulated Projects that create and/or replace > 2,500 

square feet of impervious surface (collectively over the entire project site), including 
detached single-family home projects, to implement at least the following design 
strategies throughout the Regulated Project site:  
i) Limit disturbance of creeks and natural drainage features 
ii) Minimize compaction of highly permeable soils   
iii) Limit clearing and grading of native vegetation at the site to the minimum area 

needed to build the project, allow access, and provide fire protection  
iv) Minimize impervious surfaces by concentrating improvements on the least-sensitive 

portions of the site, while leaving the remaining land in a natural undisturbed state 
v) Minimize stormwater runoff by implementing one or more of the following site design 

measures: 
(1) Direct roof runoff into cisterns or rain barrels for reuse 
(2) Direct roof runoff onto vegetated areas safely away from building foundations 

and footings, consistent with California building code 
(3) Direct runoff from sidewalks, walkways, and/or patios onto vegetated areas 

safely away from building foundations and footings, consistent with California 
building code 

(4) Direct runoff from driveways and/or uncovered parking lots onto vegetated areas 
safely away from building foundations and footings, consistent with California 
building code 

(5) Construct bike lanes, driveways, uncovered parking lots, sidewalks, walkways, 
and patios with permeable surfaces 

b) The Permittee shall confirm that projects comply with Site Design and Runoff Reduction 
Performance Requirements by means of appropriate documentation (e.g., check lists) 
accompanying applications for project approval. 

3) Performance Requirement No. 2: Water Quality Treatment 
a) The Permittee shall require Regulated Projects, except detached single-family homes, > 

5,000 square feet of Net Impervious Area, and detached single-family homes > 15,000 
square feet of Net Impervious Area, to treat stormwater runoff as required in the Water 
Quality Treatment Performance Requirements in Section B.3.b. to reduce pollutant loads 
and concentrations using physical, biological, and chemical removal.  
i) Net Impervious Area is the total (including new and replaced) post-project impervious 

areas, minus any reduction in total imperviousness from the pre-project to post-
project condition: Net Impervious Area = (New and Replaced Impervious Area) - 
(Reduced Impervious Area Credit), where Reduced Impervious Area Credit is the 
total pre-project to post-project reduction in impervious area, if any.  

b) The Permittee shall require each Regulated Project subject to Water Quality Treatment 
Performance Requirements to treat runoff generated by the Regulated Project site using 
the onsite measures below, listed in the order of preference (highest to lowest).  Water 
Quality Treatment Performance Requirements shall apply to the runoff from existing, 
new, and replaced impervious surfaces on sites where runoff from existing impervious 
surfaces cannot be separated from runoff from new and replaced impervious surfaces. 
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i) Low Impact Development (LID) Treatment Systems – Implement harvesting and use, 
infiltration, and evapotranspiration Stormwater Control Measures that collectively 
achieve the following hydraulic sizing criteria for LID systems: 
(1) Hydraulic Sizing Criteria for LID Treatment Systems – LID systems shall be 

designed to retain stormwater runoff equal to the volume of runoff generated by 
the 85th percentile 24-hour storm event, based on local rainfall data.  

ii) Biofiltration Treatment Systems – Implement biofiltration treatment systems using 
facilities that must be demonstrated to be at least as effective as2 a biofiltration 
treatment system with the following design parameters:  
(1) Maximum surface loading rate appropriate to prevent erosion, scour and 

channeling within the biofiltration treatment system itself and equal to 5 inches 
per hour, based on the flow of runoff produced from a rain event equal to or at 
least: 
(a) 0.2 inches per hour intensity; or 
(b) Two times the 85th percentile hourly rainfall intensity for the applicable area, 

based on historical records of hourly rainfall depth 
(2) Minimum surface reservoir volume equal to the biofiltration treatment system 

surface area times a depth of 6 inches 
(3) Minimum planting medium depth of 24 inches. The planting medium must sustain 

a minimum infiltration rate of 5 inches per hour throughout the life of the project 
and must maximize runoff retention and pollutant removal.  A mixture of sand 
(60%-70%) meeting the specifications of American Society for Testing and 
Materials (ASTM) C33 and compost (30%-40%) may be used. A Regulated 
Project may utilize an alternative planting medium if it demonstrates its planting 
medium is equal to or more effective at attenuating pollutants than the specified 
planting medium mixture. 

(4) Proper plant selection3  
(5) Subsurface drainage/storage (gravel) layer with an area equal to the biofiltration 

treatment system surface area and having a minimum depth of 12 inches 
(6) Underdrain with discharge elevation at top of gravel layer 
(7) No compaction of soils beneath the biofiltration facility (ripping/loosening of soils 

required if compacted) 
(8) No liners or other barriers interfering with infiltration, except for situations where 

lateral infiltration is not technically feasible. 
iii) Non-Retention Based Treatment Systems – Implement Stormwater Control 

Measures that collectively achieve at least one of the following hydraulic sizing 
criteria for non-retention based treatment systems: 
(1) Hydraulic Sizing Criteria for Non-Retention Based Treatment Systems: 

(a) Volume Hydraulic Design Basis – Treatment systems whose primary mode of 
action depends on volume capacity shall be designed to treat stormwater 
runoff equal to the volume of runoff generated by the 85th percentile 24-hour 
storm event, based on local rainfall data.  

                                            
2
 Facilities or a combination of facilities, of a different design than in Section B.3.b.ii. may be permitted if 

all of the following measures of equivalent effectiveness are demonstrated: 1) equal or greater amount of 
runoff infiltrated or evapotranspired; 2) equal or lower pollutant concentrations in runoff that is discharged 
after biofiltration; 3) equal or greater protection against shock loadings and spills; and 4) equal or greater 
accessibility and ease of inspection and maintenance. 
3
 Technical guidance for designing bioretention facilities is available from the Central Coast LID Initiative.  

The guidance includes design specifications and plant lists appropriate for the Central Coast climate. 
(http://www.centralcoastlidi.org/Central_Coast_LIDI/LID_Structural_BMPs.html) 
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(b) Flow Hydraulic Design Basis – Treatment systems whose primary mode of 
action depends on flow capacity shall be sized to treat: 
(i) The flow of runoff produced by a rain event equal to at least two times the 

85th percentile hourly rainfall intensity for the applicable area, based on 
historical records of hourly rainfall depths; or 

(ii) The flow of runoff resulting from a rain event equal to at least 0.2 inches 
per hour intensity. 

c) Stormwater Control Plan Requirements – For each Regulated Project subject to the 
Water Quality Treatment Performance Requirement, the Permittee shall require the 
Project Applicant to provide the below information in a Stormwater Control Plan.  The 
Permittee shall not grant final project approval, until the Stormwater Control Plan for the 
Regulated Project sufficiently demonstrates the Regulated Project design meets the 
Water Quality Treatment Performance Requirements.  
i) Project name, application number, location including address and assessor’s 

parcel number 
ii) Name of Applicant 
iii) Project Phase number (if project is being constructed in phases) 
iv) Project Type (e.g., commercial, industrial, multi-unit residential, mixed-use, public), 

and description 
v) Total project site area 
vi) Total new impervious surface area, total replaced impervious surface area, total 

new pervious area, and calculation of Net Impervious Area 
vii) Statement of Water Quality Treatment Performance Requirements that apply to the 

Project 
viii) Summary of Site Design and Runoff Reduction (Performance Requirement No. 1)  

measures selected for the project 
ix) Description of all post-construction structural Stormwater Control Measures  
x) Supporting calculations used to comply with the applicable Water Quality 

Treatment Performance Requirements 
xi) Documentation certifying that  the selection, sizing, and design of the Stormwater 

Control Measures meet the full or partial Water Quality Treatment Performance 
Requirement 

xii) Water quality treatment calculations used to comply with Water Quality Treatment 
Performance Requirement and any analysis to support infeasibility determination 

xiii) Statement of Compliance: 
(1) Statement that Water Quality Treatment Performance Requirement has been 

met on-site, or, if not achievable: 
(a) Documentation of the volume of runoff for which compliance cannot be 

achieved on-site and the associated off-site compliance requirements. 
(b) Statement of intent to comply with Water Quality Treatment Performance 

Requirement through Alternative Compliance 

4) Performance Requirement No. 3: Runoff Retention 
a) The Permittee shall require Regulated Projects, except detached single-family homes, 

that create and/or replace >15,000 square feet of impervious surface (collectively over 
the entire project site), and detached single-family homes > 15,000 square feet of Net 
Impervious Area, in WMZs 1, 2, 5, 6, 8 and 9, and those portions of WMZs 4, 7, and 10 
that overlie designated Groundwater Basins (Attachment B) to meet the Runoff 
Retention Performance Requirements in Sections B.4.b. and B.4.c. using the LID 
Development Standards in Section B.4.d. for optimal management of watershed 
processes. 
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b) Adjustments to the Runoff Retention Performance Requirements for Redevelopment – 
Where the Regulated Project includes replaced impervious surface, the below 
adjustments apply.  These adjustments are accounted for in the Retention Tributary 
Area calculation in Attachment D. 
i) Redevelopment Projects outside an approved Urban Sustainability Area, as 

described in Section C.3. – The total amount of replaced impervious surface shall be 
multiplied by 0.5 when calculating the volume of runoff subject to Runoff Retention 
Performance Requirements. 

ii) Redevelopment Projects located within an approved Urban Sustainability Area 
(Section C.3.) – The total amount of runoff volume to be retained from replaced 
impervious surfaces shall be equivalent to the pre-project runoff volume retained.  

c) The Permittee shall require Regulated Projects, subject to the Runoff Retention 
Performance Requirements, to meet the following Performance Requirements: 
i) Watershed Management Zone 1 and  portions of Watershed Management Zones 4, 

7 and 10 which overlie designated Groundwater Basins: 
(1) Retain 95th Percentile Rainfall Event – Prevent offsite discharge from events up 

to the 95th percentile 24-hour rainfall event as determined from local rainfall 
data.4  

(2) Compliance must be achieved by optimizing infiltration.  Compliance for retention 
of the remaining volume must be achieved via storage, rainwater harvesting 
and/or evapotranspiration.  

ii) Watershed Management Zone 2:  
(1) Retain 95th Percentile Rainfall Event – Prevent offsite discharge from events up 

to the 95th percentile 24-hour rainfall event as determined from local rainfall data. 
(2) Compliance must be achieved via storage, rainwater harvesting, infiltration, 

and/or evapotranspiration. 
iii) Watershed Management Zones 5 and 8: 

(1) Retain 85th Percentile Rainfall Event – Prevent offsite discharge from events up 
to the 85th percentile 24-hour rainfall event as determined from local rainfall data.  

(2) Compliance must be achieved by optimizing infiltration.  Compliance for retention 
of the remaining volume must be achieved via storage, rainwater harvesting 
and/or evapotranspiration.  

iv) Watershed Management Zones 6 and 9:  
(1) Retain 85th Percentile Rainfall Event – Prevent offsite discharge from events up 

to the 85th percentile 24-hour rainfall event as determined from local rainfall data.  
(2) Compliance must be achieved via storage, rainwater harvesting, infiltration, 

and/or evapotranspiration. 
d) LID Development Standards – The Permittee shall require Regulated Projects, subject to 

Runoff Retention Performance Requirements, to meet Runoff Retention Performance 
Requirements (Sections B.4.b. and B.4.c.) using the following LID Development 
Standards:  
i) Site Assessment Measures – Permittees shall require the applicant for each 

Regulated Project to identify opportunities and constraints to implement LID 
Stormwater Control Measures.  Permittees shall require the applicant to document 
the following, as appropriate to the development site: 

                                            
4
 Use either the methodology provided in Part I.D of the December 2009 Technical Guidance on 

Implementing the Stormwater Runoff Requirements for Federal Projects under Section 438 of the Energy 
Independence and Security Act, or, rainfall statistics provided by the Central Coast Water Board, 
whichever produces a more accurate value for rainfall depth.  
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• Site topography 

• Hydrologic features including contiguous natural areas, wetlands, watercourses, 
seeps, or springs 

• Depth to seasonal high groundwater 

• Locations of groundwater wells used for drinking water 

• Depth to an impervious layer such as bedrock 

• Presence of unique geology (e.g., karst) 

• Geotechnical hazards 

• Documented soil and/or groundwater contamination 

• Soil types and hydrologic soil groups 

• Vegetative cover/trees 

• Run-on characteristics (source and estimated runoff from offsite which discharges 
to the project area) 

• Existing drainage infrastructure for the site and nearby areas including the 
location of municipal storm drains 

• Structures including retaining walls 

• Utilities 

• Easements 

• Covenants 

• Zoning/Land Use 

• Setbacks 

• Open space requirements 

• Other  pertinent overlay(s) 
ii) Site Design Measures – Permittees shall require the applicant for each Regulated 

Project to optimize the use of LID site design measures, as feasible and appropriate 
at the project site. Regulated Projects subject to Performance Requirement No. 3 
must augment design strategies required by Performance Requirement No. 1 
(Section B.2.a.i-v) with the following: 

• Define the development envelope and protected areas, identifying areas that are 
most suitable for development and areas to be left undisturbed 

• Conserve natural areas, including existing trees, other vegetation, and soils 

• Limit the overall impervious footprint of the project 

• Construct streets, sidewalks, or parking lot aisles to the minimum widths 
necessary, provided that public safety or mobility uses are not compromised 

• Set back development from creeks, wetlands, and riparian habitats 

• Conform the site layout along natural landforms  

• Avoid excessive grading and disturbance of vegetation and soils 
iii) Delineation of discrete Drainage Management Areas (DMAs) – The Permittee shall 

require each Regulated Project to delineate DMAs to support a decentralized 
approach to stormwater management.   
(1) The Permittee shall require the applicant for each Regulated Project to provide a 

map or diagram dividing the entire project site into discrete DMAs 
(2) The Permittee shall require the applicant for each Regulated Project to account 

for the drainage from each DMA using measures identified in Sections B.4.d.iv. 
and B.4.d.v., below. 

iv) Undisturbed and Natural Landscape Areas – Permittees shall require each 
Regulated Project to implement appropriate Site Design (Section B.4.d.ii.), and 
Runoff Reduction Measures in Performance Requirement No. 1, to reduce the 
amount of runoff for which retention and treatment is required.  Runoff reduction 
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measures that can be used to account for this reduction also include the below 
measures.  The Retention Tributary Area calculation in Attachment D accounts for 
these reductions. 
(1) Undisturbed or areas planted with native, drought-tolerant, or LID appropriate 

vegetation that do not receive runoff from other areas may be considered self-
treating and no additional stormwater management is required. 

(2) Runoff from impervious surfaces, generated by the rainfall events identified in 
Section B.4.c, may be directed to undisturbed or natural landscaped areas.  
When the applicant can demonstrate that this runoff will be infiltrated and will not 
produce runoff to the storm drain system, or a surface receiving waterbody, or 
create nuisance ponding that may affect vegetation health or contribute to vector 
problems, then no additional stormwater management is required for these 
impervious surfaces. 

v) Structural Stormwater Control Measures – Where Regulated Project Applicants have 
demonstrated in their Stormwater Control Plans, and the Permittee has confirmed, 
that use of Site Design measures listed in Section B.4.d.ii., Runoff Reduction 
measures listed in Performance Requirement No.1, and undisturbed and natural 
landscape areas discussed in Section B.4.d.iv., has been maximized to the extent 
feasible, Structural Stormwater Control Measures designed for water quality 
treatment and/or flow control shall be used to comply with Performance Requirement 
No. 3.  
(1) The Permittee shall require the Regulated Project applicant to use structural 

Stormwater Control Measures that optimize retention and result in optimal 
protection and restoration of watershed processes, such as Structural Control 
Measures associated with small-scale, decentralized facilities designed to 
infiltrate, evapotranspirate, filter, or capture and use stormwater.   

vi) Hydrologic Analysis and Structural Stormwater Control Measure Sizing – To 
determine Stormwater Control Measure sizing and design, Permittees shall require 
Regulated Project applicants to use one of the following: 1) hydrologic analysis and 
sizing methods as outlined in Attachment D; 2) locally/regionally calibrated 
continuous simulation model that results in equivalent optimization of on-site runoff 
volume retention; or 3) hydrologic analysis and sizing methods, equally effective in 
optimizing on-site retention of the runoff generated by the rainfall event specified in 
Section B.4.c, that have been approved by the Central Coast Water Board Executive 
Officer. 

e) Ten Percent Adjustment for Sites with Technical Infeasibility – Where technical 
infeasibility, as described in Section C.1.c., prevents full on-site compliance with the 
Runoff Retention Performance Requirement, on-site retention of the full Retention 
Volume per Section B.4.d.vi. is not required and the Regulated Project is required to 
dedicate no less than ten percent of the Regulated Project’s Equivalent Impervious 
Surface Area5 to retention-based Stormwater Control Measures. 
i) Use the Attachment E instructions to calculate the ten percent adjustment for 

applying the Runoff Retention Performance Requirement. 

ii) The Water Quality Treatment Performance Requirement is not subject to this 
adjustment, i.e., mitigation to achieve full compliance with the Water Quality 
Treatment Performance Requirement is required on- or off-site. 

f) Off-Site Mitigation – Off-site mitigation is required when Regulated Projects do not retain 
the full Retention Volume per Section B.4.b and B.4.c, and 1) fail to demonstrate 
technical infeasibility of full retention; or 2) demonstrate technical infeasibility of full 

                                            
5
  Calculate Equivalent Impervious Surface Area using guidance in Attachment E 
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retention AND fail to dedicate at least ten percent of the Regulated Project’s Equivalent 
Impervious Surface Area to retention-based Stormwater Control Measures. 
i) Use the Attachment F instructions to calculate the Off-Site retention requirements 

when a Regulated Project subject to the Runoff Retention Performance Requirement 
does not allocate the full ten percent of the project site’s Equivalent Impervious 
Surface Area to retention-based Stormwater Control Measures. 

g) Reporting Requirements – For each Regulated Project subject to the Runoff Retention 
Performance Requirement, the Permittee shall require the Project Applicant to provide 
the below information in a Stormwater Control Plan.  The Permittee shall not grant final 
project approval, until the Stormwater Control Plan for the Regulated Project sufficiently 
demonstrates the Regulated Project design meets the Water Quality Treatment and 
Runoff Retention Performance Requirements.  
i) Project Name, application number, and location including address and assessor’s 

parcel number 
ii) Name of Applicant  
iii) Project Phase number (if project is being constructed in phases) 
iv) Project Type (e.g., commercial, industrial, multiunit residential, mixed-use, public), 

and description 
v) Total project site area  
vi) Total new and/or replaced impervious surface area 
vii) Statement of Water Quality Treatment and Runoff Retention Performance 

Requirements that apply to the Project 
viii) Adjusted Requirements based on the local jurisdiction’s approval, that the Project 

is allowed a Special Circumstance, Watershed or Regional Plan, or Urban 
Sustainability Area designation 

ix) Site assessment summary 
x) LID Measures used: 

(1) Site design measures  
(2) Runoff Reduction Measures 
(3) Post-construction structural Stormwater Control Measures  

xi) Summary of Runoff Reduction Measures and Structural Stormwater Control 
Measures, by Drainage Management Area, as well as for the entire site 

xii) Supporting calculations used to comply with the applicable Water Quality 
Treatment and Runoff Retention Performance Requirements 

xiii) Documentation demonstrating infeasibility where Site Design and Runoff 
Reduction measures cannot retain required runoff volume 

xiv) Documentation demonstrating infeasibility where retention-based Stormwater 
Control Measures cannot retain and/or treat the required runoff volume 

xv) Documentation demonstrating infeasibility where on-site compliance cannot be 
achieved  

xvi) Documentation demonstrating percentage of the project’s Equivalent Impervious 
Surface Area dedicated to retention-based Stormwater Control Measures 

xvii) Documentation of certification that the selection, sizing, and design of the 
Stormwater Control Measures meets the applicable Water Quality Treatment and 
Runoff Retention Performance Requirement 

xviii) O&M Plan for all structural Stormwater Control Measures to ensure long-term 
performance 

xix) Owner of facilities 
xx) Statement of Compliance: 

(1) Statement that the Water Quality Treatment and Runoff Retention Performance 
Requirements have been met on-site, or, if not achievable: 
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(a) Documentation of the volume of runoff for which compliance cannot be 
achieved on-site and the associated off-site compliance volume. 

(b) Statement of intent to comply with Water Quality Treatment and Runoff 
Retention Performance Requirements through an Alternative Compliance 
agreement. 

 
5) Performance Requirement No. 4: Peak Management 

The Permittee shall require all Regulated Projects that create and/or replace >22,500 
square feet of impervious surface (collectively over the entire project site) in Watershed 
Management Zones 1, 2, 3, 6, and 9 to manage peak stormwater runoff as required below 
(Section B.5.a.i.), and to meet Water Quality Treatment and Runoff Retention Performance 
Requirements. 
a) The Permittee shall apply the following Peak Management Performance Requirements: 

i) Post-development peak flows, discharged from the site, shall not exceed pre-project 
peak flows for the 2- through 10-year storm events.  

b) Reporting Requirements – For each Regulated Project subject to the Peak Management 
Performance Requirement, the Permittee shall require the Project Applicant to provide 
the below information in a Stormwater Control Plan.  The Permittee shall not grant final 
project approval, until the Stormwater Control Plan for the Regulated Project sufficiently 
demonstrates the Regulated Project design meets the Water Quality Treatment, Runoff 
Retention, and Peak Management Requirements. 
i) Project Name, application number, and location including address and assessor’s 

parcel number 
ii) Name of Applicant  
iii) Project Phase number (if project is being constructed in phases) 
iv) Project Type (e.g., commercial, industrial, multiunit residential, mixed-use, public), 

and description 
v) Total project site area  
vi) Total new and/or replaced impervious surface area 
vii) Statement of Water Quality Treatment, Runoff Retention, and Peak Management 

Performance Requirements that apply to the Project 
viii) Adjusted Requirements based on the local jurisdiction’s approval, that the Project 

is allowed a Special Circumstance, Watershed or Regional Plan, or Urban 
Sustainability Area designation 

ix) Site assessment summary 
x) LID Measures used: 

(1) Site design measures  
(2) Runoff Reduction Measures 
(3) Post-construction structural Stormwater Control Measures  

xi) Summary of Runoff Reduction Measures and Structural Stormwater Control 
Measures, by Drainage Management Area, as well as for the entire site 

xii) Supporting calculations used to comply with the applicable Water Quality 
Treatment, Runoff Retention, and Peak Management Performance Requirements 

xiii) Documentation demonstrating infeasibility where on-site compliance cannot be 
achieved  

xiv) Documentation of certification that the selection, sizing, and design of the 
Stormwater Control Measures meets the applicable Water Quality Treatment, 
Runoff Retention, and Peak Management Performance Requirements 

xv) O&M Plan for all structural SCMs to ensure long-term performance 
xvi) Owner of facilities 
xvii) Statement of Compliance: 
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(1) Statement that the Water Quality Treatment, Runoff Retention, and Peak 
Management Performance Requirements have been met on-site, or, if not 
achievable: 

(a) Documentation of the volume of runoff for which compliance cannot be 
achieved on-site and the associated off-site compliance requirements. 

(b) Statement of intent to comply with Water Quality Treatment, Runoff 
Retention, and Peak Management Performance Requirements through an 
Alternative Compliance agreement. 

 
6) Performance Requirement No. 5: Special Circumstances 

The Permittee may designate Regulated Projects as subject to Special Circumstances 
based on certain site and/or receiving water conditions.  The Special Circumstances 
designation exempts a Regulated Project from Runoff Retention and/or Peak Management 
Performance Requirements where those Performance Requirements would be ineffective to 
maintain or restore beneficial uses of receiving waters.  The Regulated Project subject to 
Special Circumstances must still comply with the Water Quality Treatment Performance 
Requirements.   
a) Special Circumstances include:   

i) Highly Altered Channel Special Circumstance:  
The Permittee may designate Regulated Projects as subject to Special Circumstances 
for Highly Altered Channels for the following conditions: 

(1) Project runoff discharges into stream channels that are concrete-lined or 
otherwise continuously armored from the discharge point to the channel’s 
confluence with a lake, large river (>200-square mile drainage area). 

(2) Project runoff discharges to a continuous underground storm drain system that 
discharges directly to a lake, large river (>200-square mile drainage area), the 
San Lorenzo River in the City of Santa Cruz, or marine nearshore waters 

(3) Project runoff discharges to other areas identified by the Central Coast Water 
Board 

(4) Under no circumstance described in 6.a.i. can runoff from the Regulated Project 
result in adverse impacts to downstream receiving waters 

ii) Intermediate Flow Control Facility Special Circumstance: 
(1) The Permittee may designate Regulated Projects as subject to Special 

Circumstances for Intermediate Flow Control Facilities if the project runoff 
discharges to an existing (as of the date when the Central Coast Water Board 
approved Resolution R3-2012-0025) flow control facility that regulates flow 
volumes and durations to levels that have been demonstrated to be protective of 
beneficial uses of the receiving water downstream of the facility.   

(2) The flow control facility must have the capacity to accept the Regulated Project’s 
runoff. 

(3) Demonstration of facility capacity to accept runoff and to regulate flow volumes 
and durations must include quantitative analysis based on numeric, hydraulic 
modeling of facility performance. 

(4) Under no circumstance described in Section B.6.a.ii. can runoff from the 
Regulated Project result in adverse impacts to downstream receiving waters. 

iii) Historic Lake and Wetland Special Circumstance: 
(1) The Permittee may designate Regulated Projects as subject to Special 

Circumstances for Historic Lakes and Wetlands for the following conditions: 
(a) Project is located where there was once a historic lake or wetland where pre-

development hydrologic processes included filtration and storage but no 
significant infiltration to support downstream receiving water. 
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(b) The Special Circumstance has been established based on a delineation of 
the historic lake or wetland approved by the Central Coast Water Board 
Executive Officer 

b) Performance Requirements for Highly Altered Channel and/or Intermediate Flow Control 
Facility Special Circumstances: 
i) For Regulated Projects that: 1) create and/or replace >22,500 square feet of 

impervious surface; 2) are located in WMZs 1, 2, 5, and 8, and those portions of 
WMZs 4, 7, and 10 that overlie a designated Groundwater Basin: 
(1) Water Quality Treatment (Performance Requirement No. 2) 
(2) Runoff Retention (Performance Requirement No. 3) 

ii) For Regulated Projects that: 1) create and/or replace >22,500 square feet of 
impervious surface; and 2) are located in WMZs 3, 6, and 9, and those portions of 
WMZs 4, 7, and 10 that do not overlie a designated Groundwater Basin: 
(1) Water Quality Treatment (Performance Requirement No. 2) 

c) Performance Requirements for Historic Lake and Wetland Special Circumstances 
i) For Regulated Projects that create and/or replace >15,000 and < 22,500 square feet 

of impervious surface and meet the Historic Lake and Wetland Special 
Circumstance: 
(1) Water Quality Treatment (Performance Requirement No. 2) 
(2) Detention: Detain runoff such that the post-project peak discharge rate does not 

exceed the pre-project rate for all runoff up to the 95th percentile 24-hr rainfall 
event, or a more protective rate consistent with the Permittee’s own development 
requirements 

ii) For Regulated Projects that create and/or replace >22,500 square feet of impervious 
surface and meet the Historic Lake and Wetland Special Circumstance: 
(1) Water Quality Treatment (Performance Requirement No. 2) 
(2) Peak Management: Detain runoff such that the post-project peak discharge rate 

does not exceed the pre-project rate for the 95th percentile 24-hr rainfall event 
and the 2- through 10-yr storm events or a more protective rate consistent with 
the Permittee’s own development requirements. 

d) Documentation and Approval of Special Circumstances – The Permittee shall provide 
reasonable documentation to justify that a Regulated Project is more appropriately 
categorized under the Special Circumstances category. 
i) Historic Lake and Wetland Special Circumstance – Prior to granting a Regulated 

Project Special Circumstances, the Permittee shall submit a proposal to the Central 
Coast Water Board Executive Officer for review and approval.  The proposal shall 
include, at a minimum: 
(1) Delineation of historic lakes and wetlands and any supporting technical 

information to substantiate the requested Special Circumstances designation; 
and 

(2) Documentation that the proposal was completed by a registered professional 
engineer, geologist, architect, and/or landscape architect.   
 

 
C. Alternative Compliance (Off-Site Compliance)  
Alternative Compliance refers to Water Quality Treatment, Runoff Retention and Peak 
Management Performance Requirements that are achieved off-site through mechanisms such 
as developer fee-in-lieu arrangements and/or use of regional facilities.  Alternative Compliance 
may be allowed under the following circumstances: 
1) Technical Infeasibility 
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Off-site compliance with Water Quality Treatment, Runoff Retention, or Peak Management 
Performance Requirements may be allowed when technical infeasibility limits or prevents 
use of structural Stormwater Control Measures.  
a) To pursue Alternative Compliance based on technical infeasibility, the Regulated Project 

applicant, for Regulated Projects outside of Urban Sustainability Areas, must submit a 
site-specific hydrologic and/or design analysis conducted and endorsed by a registered 
professional engineer, geologist, architect, and/or landscape architect, demonstrating 
that compliance with the applicable numeric Post-Construction Stormwater Management 
Requirements is technically infeasible 

b) The Regulated Project applicant must submit a description of the project(s) that will 
provide off-site mitigation. The proposed off-site projects may be existing facilities and/or 
prospective projects that are as effective in maintaining watershed processes as 
implementation of the applicable Post-Construction Stormwater Requirements on-site.   
The description shall include: 
i) The location of the proposed off-site project(s) must be within the same watershed 

as the Regulated Project.  Alternative Compliance project sites located outside the 
watershed may be approved by the Central Coast Water Board Executive Officer 

ii) A schedule for completion of offsite mitigation project(s), where the off-site mitigation 
project(s) has not been constructed. 

c) Technical infeasibility may be caused by site conditions, including:  
i) Depth to seasonal high groundwater limits infiltration and/or prevents construction of 

subgrade stormwater control measures6 
ii) Depth to an impervious layer such as bedrock limits infiltration 
iii) Sites where soil types significantly limit infiltration 
iv) Sites where pollutant mobilization in the soil or groundwater is a documented 

concern 
v) Space constraints (e.g., infill projects, some redevelopment projects, high density 

development) 
vi) Geotechnical hazards 
vii) Stormwater Control Measures located within 100 feet of a groundwater well used for 

drinking water 
viii) Incompatibility with surrounding drainage system (e.g., project drains to an existing 

stormwater collection system whose elevation or location precludes connection to a 
properly functioning treatment or flow control facility) 

2) Approved Watershed or Regional Plan 
An approved Watershed or Regional Plan as described below (Section C.2.a.), may be used 
to justify Alternative Compliance for a Regulated Project’s numeric Runoff Retention and 
Peak Management Performance Requirements without demonstrating technical infeasibility.   
a) The Permittee must submit the proposed Watershed or Regional Plan to the Central 

Coast Water Board Executive Officer for approval. Watershed and Regional Plans must 
take into consideration the long-term cumulative impacts of urbanization including 
existing and future development and include, at minimum: 

                                            
6
 According to the CASQA Frequently Asked Questions about LID, “some MS4 permits and BMP 
guidance manuals require anywhere from 3-10 feet of separation from the groundwater level for 
infiltration practices.  This distance depends on the soil type, pollutants of concern, and groundwater 
use.  In some cases, however, where there may be groundwater or soil contamination, LID infiltrative 
practices may be restricted completely.  (p. 7 in https://www.casqa.org/Portals/0/LID/CA_LID_FAQ_06-
28-2011.pdf) 
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i) A description of the project(s) that will provide off-site mitigation. The proposed off-
site projects may be existing facilities and/or prospective projects. 

ii) The location of the proposed off-site project(s), which must be within the same 
watershed as the Regulated Project.  Alternative Compliance project sites located 
outside the watershed may be approved by the Central Coast Water Board 
Executive Officer. 

iii) Demonstration that implementation of projects per the Watershed or Regional Plan 
will be as effective in maintaining watershed processes as implementation of the 
applicable Post-Construction Stormwater Requirements on-site.  The proposal must 
include quantitative analysis (e.g., calculations and modeling) used to evaluate off-
site compliance. 

iv) A schedule for completion of offsite mitigation project(s), where the off-site mitigation 
project(s) has not been constructed.   

b) The Permittee may use projects identified per the Watershed or Regional Plan to meet 
Water Quality Treatment Performance Requirements off-site only when:  
i) The Regulated Project applicant has demonstrated that on-site water quality 

treatment is infeasible as described in Sections C.1.a and C.1.c., and  
ii) The proposed off-site project(s) has been demonstrated to comply with the Water 

Quality Treatment Performance Requirements for the Regulated Project. 
c) The Central Coast Water Board Executive Officer will deem complete a Permittee’s 

Watershed or Regional Plan proposal within 60 days of receiving a complete proposal. 
The Central Coast Water Board Executive Officer will approve or deny the proposal 
within 120 days of a proposal being deemed complete. 

3) Approved Urban Sustainability Area 
The Permittee may allow Regulated Projects located within an approved Urban 
Sustainability Area to pursue Alternative Compliance for numeric Runoff Retention and Peak 
Management Performance Requirements without demonstrating technical infeasibility.   
a) The Urban Sustainability Area shall encompass high density urban centers (but not 

limited to incorporated jurisdictional areas) where the Permittee’s documented objective 
is to preserve or enhance an existing pedestrian-oriented and/or public transit-oriented 
type of urban design through the promotion of high density redevelopment and infill.  The 
Permittee must submit a proposal to the Central Coast Water Board Executive Officer for 
approval of an Urban Sustainability Area. The USA proposal must include, at minimum: 
i) A definition and delineation of the USA for high-density infill and redevelopment for 

which area-wide approval for Alternative Compliance is sought. 
ii) Information and analysis that supports the Permittee’s intention to balance water 

quality protection with the needs for adequate housing, population growth, public 
transportation, land recycling, and urban revitalization.  

iii) Demonstration that implementation of Alternative Compliance for Regulated Projects 
in the USA will meet or exceed the on-site requirements for Runoff Retention and 
Peak Management.  The proposal must include quantitative analysis (e.g., 
calculations and modeling) used to evaluate off-site compliance.  Identification of 
specific off-site projects is not necessary for approval of the USA designation. 

b) The Permittee may allow Regulated Projects in a USA to meet Water Quality Treatment 
Performance Requirements off-site only when:  
i) The Regulated Project applicant has demonstrated that on-site water quality 

treatment is infeasible as described in Sections C.1.a. and C.1.c., and 
ii) The proposed off-site project(s) have been demonstrated to comply with the Water 

Quality Treatment Performance Requirements. 
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c) The Central Coast Water Board Executive Officer will deem complete a Permittee’s USA 
proposal within 60 days of receiving a complete proposal. The Central Coast Water 
Board Executive Officer will approve or deny the proposal within 120 days of a proposal 
being deemed complete. 

4) Other situations as approved by the Central Coast Water Board Executive Officer  
5) Location of Alternative Compliance Project(s) – The location of the proposed off-site 

project(s) must be within the same watershed as the Regulated Project.  Alternative 
Compliance project sites located outside the watershed may be approved by the Central 
Coast Water Board Executive Officer.  

6) Timing and Funding Requirements for Alternative Compliance Projects – The Permittee 
shall develop a schedule for the completion of off-site mitigation projects, including 
milestone dates to identify funding, design, and construction of the off-site projects.  
a) Complete the project(s) as soon as practicable and no longer than four years from the 

date of the certificate of occupancy for the project for which off-site mitigation is required, 
unless a longer period is otherwise authorized by the Central Coast Water Board 
Executive Officer.  

b) The timeline for completion of the off-site mitigation project may be extended, up to five 
years with prior Central Coast Water Board Executive Officer approval. Central Coast 
Water Board Executive Officer approval will be granted contingent upon a demonstration 
of good faith efforts to implement an Alternative Compliance project, such as having 
funds encumbered and applying for the appropriate regulatory permits.  

c) Require sufficient funding be transferred to the Permittee for public off-site mitigation 
projects.  Require private off-site mitigation projects to transfer sufficient funding to a 
Permittee controlled escrow account, or provide the Permittee with appropriate project 
bonding within one year of the initiation of construction of the Regulated Project.  

d) The Permittee may establish different timelines and requirements that are more 
restrictive than those outlined above. 
 

D. Field Verifications of Post-Construction Stormwater Control Measures  
1) The Permittee shall establish and implement a mechanism (a checklist or other tools) to 

verify7 that structural Water Quality Treatment, Runoff Retention, and/or Peak Management 
controls are designed and constructed in accordance with these Post-Construction 
Stormwater Management Requirements 

2) Prior to occupancy of each Regulated Project, the Permittee shall field verify that the Site 
Design, Water Quality Treatment, Runoff Retention, and/or Peak Management controls 
have been implemented in accordance with these Post-Construction Requirements  

a) The Permittee may accept third-party verification of SCMs conducted and endorsed by a 
registered professional engineer, geologist, architect, and/or landscape architect  

b) The Permittee shall ensure, through conditions of approval or other legally enforceable 
agreements or mechanisms, that site access is granted to all representatives of the 
Permittee  for the sole purpose of performing operation and maintenance (O&M) 
inspections of the installed Stormwater Control Measures 
 

                                            
7
 A series of checklists that can be used by both inspectors and maintenance personnel is available in 

the City of Santa Barbara Storm Water BMP Guidance Manual, Appendix H: Facility Inspection and 
Maintenance Checklists.  GeoSyntec Consultants, July 2008. 
http://www.santabarbaraca.gov/Resident/Community/Creeks/Low_Impact_Development.htm 
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E. Operation and Maintenance for Structural SCMs  
The Permittee shall require O&M Plans and Maintenance Agreements that clearly establish 
responsibility for all structural Water Quality Treatment, Runoff Retention, and/or Peak 
Management controls on private and public Regulated Projects.  The Permittee shall also 
maintain a structural SCM tracking database to support long-term performance of structural 
SCMs. 
1) O&M Plan 

The Regulated Project applicant shall develop and implement a written O&M Plan that, at a 
minimum, includes each component listed below.  The Permittee may allow the Regulated 
Project applicant to include the O&M Plan components in the Stormwater Control Plan in 
place of developing a separate document.  The Permittee shall approve the O&M Plan prior 
to final approval/occupancy. The O&M Plan must include, at minimum: 
a) A site map identifying all structural Stormwater Control Measures requiring O&M 

practices to function as designed 
b) O&M procedures for each structural stormwater control measure including, but not 

limited to, LID facilities, retention/detention basins, and proprietorship devices.   
c) The O&M Plan will include short-and long-term maintenance requirements, 

recommended frequency of maintenance, and estimated cost for maintenance.  
2) Maintenance Agreement and Transfer of Responsibility for SCMs 

Prior to issuing approval for final occupancy each Permittee shall require that Regulated 
Projects subject to these Post-Construction Requirements provide verification of ongoing 
maintenance provisions for Structural Stormwater Control Measures, including but not 
limited to legal agreements, covenants, CEQA mitigation requirements, and or conditional 
use permits.  Verification shall include, at a minimum: 
a) The project owner’s signed statement accepting responsibility for the O&M of the 

installed onsite and/or offsite structural treatment and flow control SCMs until such 
responsibility is legally transferred to another entity; and either 
i) A signed statement from the public entity assuming responsibility for structural 

treatment and flow control SCM maintenance and stating that the SCM meets all 
local agency design standards; or 

ii) Written conditions in the sales or lease agreements or deed for the project that 
require the buyer or lessee to assume responsibility for the O&M of the onsite and/or 
offsite structural treatment and flow control SCM until such responsibility is legally 
transferred to another entity; or 

iii) Written text in project deeds, or conditions, covenants and restrictions for multi-unit 
residential projects that require the homeowners association or, if there is no 
association, each individual owner to assume responsibility for the O&M of the onsite 
and/or offsite structural treatment and flow control SCM until such responsibility is 
legally transferred to another entity; or 

iv) Any other legally enforceable agreement or mechanism, such as recordation in the 
property deed, that assigns responsibility for the O&M of the onsite and/or offsite 
structural treatment and flow control SCM to the project owner(s) or the Permittee 

3) Structural Stormwater Control Measure O&M Database 
The Permittee shall develop a database with information regarding each structural 
Stormwater Control Measure installed per these Post-Construction Stormwater Management 
Requirements.  The Database shall contain, at a minimum, fields for:  
a) SCM identification number and location/address 
b) Type of SCM  
c) Completion date of the following project stages, where applicable: 

i) Construction 
ii) Field verification of SCM 
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iii) Final Project approval/occupancy 
iv) O&M plan approval by Permittee  

d) Location (physical and/or electronic) where the O&M Plan is available to view 
e) Party responsible for O&M 
f) Source of funding for O&M 
g) Verification that responsible party has maintained the SCM as outlined in the O&M Plan, 

or, indication that a self-inspection program is in place to verify that the SCM continues 
to function as designed and to repair and/or replace the SCM if it is not functioning as 
designed 

h) Any problems identified during inspections including any vector or nuisance problems.  
 
F. Permittee Reporting Requirements 
1) The Permittee shall submit a sample checklist and the number of permits regulated under 

the Site Design and Runoff Reduction Requirement (No. 1) as part of Stormwater Program 
Annual Reporting.  This information must demonstrate the Site Design and Runoff 
Reduction Performance Requirement (No. 1) is applied to all applicable projects.   

2) The Permittee shall report the following for all Regulated Projects subject to numeric 
Performance Requirements (Nos. 2, 3, 4, and 5) in Stormwater Program Annual Reporting:   
a) The total number of completed Regulated Projects 
b) The total number of Regulated Projects within each of the following categories of new 

and/or replaced impervious surface:  
i) > 5,000 and <15,000 (based on Net Impervious Area) 
ii) > 15,000 and < 22,500 
iii) > 22,500 

c) A list of which projects were granted each of the following : 
i) Special Circumstances – Highly Altered Channel 
ii) Special Circumstances – Intermediate Flow Control Facility 
iii) Special Circumstances – Historic Lake or Wetland 
iv) Alternative Compliance – Technical Infeasibility 

(1) Performance Requirement No. 2: Water Quality Treatment 
(2) Performance Requirement No. 3: Runoff Retention 
(3) Performance Requirement No. 4: Peak Management 

v) Alternative Compliance – Watershed or Regional Plan 
vi) Alternative Compliance – Urban Sustainability Area 
vii) Other Technical Infeasibility 

(1) Technical infeasibility to retain the required runoff volume (per Performance 
Requirement No. 3: Runoff Retention) using Site Design and Runoff Reduction 
measures 

(2) Technical infeasibility to retain and/or treat the required runoff volume (per 
Performance Requirement No. 3: Runoff Retention) using retention-based 
Stormwater Control Measures 

d) Confirmation by the Permittee that for all Permittee-approved technical infeasibility 
determinations, the Regulated Project’s Stormwater Control Plan adequately 
demonstrated the basis for the technical infeasibility 

e) A list of mitigation projects constructed for Alternative Compliance and the following 
project information: 
i) A summary description of mitigation projects constructed during the reporting period 

comparing the expected aggregate results of Alternative Compliance projects to the 
results that would otherwise have been achieved by meeting the numeric 
Performance Requirements on-site 
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ii) For public offsite mitigation projects, a summation of total offsite mitigation funds 
raised to date and a description (including location, general design concept, volume 
of water expected to be retained, and total estimated budget) of all pending public 
offsite mitigation projects 

f) Number of Regulated Projects where Field Verification of Post-Construction Stormwater 
Management Measures was required and was NOT completed 

g) Number of Regulated Projects where the required O&M Plan was NOT 
submitted/completed 

h) Number of Regulated Projects where Ownership and Responsibility of structural 
Stormwater Control Measures was not completed 

i) Structural Stormwater Control Measure O&M Database, including elements identified in 
Section E.3. Tabular spreadsheet data are acceptable. 
i) The Permittee shall provide Central Coast Water Board staff electronic access to the 

database. 
 

G. Pre-existing Programs  
a) A Permittee may propose, for Central Coast Water Board Executive Officer approval, 

implementation of pre-existing post-construction stormwater management requirements 
for development projects in the Permittee’s jurisdictional coverage area, in place of 
implementing the requirements set forth in the Post-Construction Requirements.  To be 
eligible for consideration and approval, the proposal must demonstrate the following:   
i) The Permittee’s pre-existing post-construction stormwater management 

requirements are as effective as the Post-Construction Requirements in maintaining 
watershed processes, impacted by stormwater management, that are necessary to 
protect water quality and beneficial uses;    

ii) The Permittee was implementing its pre-existing post-construction stormwater 
management requirements prior to Central Coast Water Board approval of the Post-
Construction Requirements; and  

iii) The Permittee’s pre-existing post-construction stormwater management 
requirements include LID site design and runoff reduction measures, numeric runoff 
treatment controls, numeric runoff retention controls, numeric runoff peak 
management controls, and project applicability thresholds as effective as those 
included in the Post-Construction Requirements. 

b) A Permittee must submit its proposal within 30 days of adoption of the Post-Construction 
Requirements by the Central Coast Water Board.  The Central Coast Water Board 
Executive Officer will approve or deny the proposal within 90 days of receipt of a 
proposal.  

c) If the Central Coast Water Board Executive Officer denies a Permittee’s proposal, the 
Permittee shall adhere to the Post-Construction Requirements provisions and deadlines. 
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ATTACHMENT A:  Watershed Management Zones 
 
Available electronically at:  
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/
lid_hydromod_charette_index.shtml 
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ATTACHMENT B:  Designated Groundwater Basins 
 
Groundwater basin areas are defined by the California Department of Water Resources 
(CDWR)8 and used in the Central Coast Water Board Joint Effort for Hydromodification Control 
to identify groundwater receiving-water issues and areas where recharge is a key watershed 
process. CDWR based identification of the groundwater basins on the presence and areal 
extent of unconsolidated alluvial soils identified on a 1:250,000 scale from geologic maps 
provided by the California Department of Conservation, Division of Mines and Geology. CDWR 
then further evaluated identified groundwater basin areas through review of relevant geologic 
and hydrogeologic reports, well completion reports, court-determined adjudicated basin 
boundaries, and contact with local agencies to refine the basin boundaries. 
 
Designated Groundwater Basins include those identified in the CDWR Groundwater Basins 
Map.  Numbers correspond to Groundwater Basins in Table 1. 

 

                                            
8
 California Department of Water Resources. 2004. Groundwater basin map. 

<http://www.water.ca.gov/groundwater/bulletin118/gwbasin_maps_descriptions.cfm>. Accessed 
September 15, 2006. 
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Table 1: Groundwater Basins in the Central Coast Region by GIS Basin Number (See 
Map) 

    
GIS BASIN 
NUMBER  

GROUNDWATER BASIN NAME  GIS BASIN 
NUMBER  

GROUNDWATER BASIN 
NAME  

1  Carpinteria  35  Peach Tree valley  

2  Santa Barbara  36  Hernandez valley  

3  Montecito  37  Salinas valley  

4  Foothill  38  Bitter Water valley  

5  Goleta  39  Dry Lake valley  

6  Santa Ynez River valley  40  Carmel valley  

7  Santa Ynez River valley  41  Salinas valley  

8  Lockwood valley  42  San Benito river valley  

9  Mil Potrero area  43  Salinas valley  

10  San Antonio Creek valley  44  Tres Pinos valley  

11  Huasna valley  45  Salinas valley  

12  Santa Maria  46  Upper Santa Ana valley  

13  Cuyama valley  47  Salinas valley  

14  Big Spring area  48  Salinas valley  

15  Rafael valley  49  Santa Ana valley  

16  San Luis Obispo valley  50  Quien Sabe valley  

17  Los Osos valley  51  Gilroy-Hollister valley  

18  Rinconada valley  52  Needle Rock point  

19  Pozo valley  53  Gilroy-Hollister valley  

20  Chorro valley  54  West Santa Cruz terrace  

21  Morro valley  55  West Santa Cruz terrace  

22  Toro valley  56  Majors creek  

23  Carrizo Plain  57  Soquel valley  

24  Cayucos valley  58  West Santa Cruz terrace  

25  Old valley  59  West Santa Cruz terrace  

26  Villa valley  60  Gilroy-Hollister valley  

27  Santa Rosa valley  61  Pajaro valley  

28  San Simeon valley  62  Scotts valley  

29  Arroyo de la Cruz valley  63  Felton area  

30  San Carpoforo valley  64  Santa Cruz Purisima formation  

31  Cholame valley  65  Ano Nuevo area  

32  Salinas valley  66  Gilroy-Hollister valley  

33  Lockwood valley  67  Pescadero valley  

34  Salinas valley  68  Santa Clara valley 
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ATTACHMENT C:  Definitions Related to Post-Construction Requirements 
 

Bioretention – A Stormwater Control Measure designed to retain stormwater runoff using 
vegetated depressions and soils engineered to collect, store, treat, and infiltrate runoff.  
Bioretention designs do not include underdrains. 
 
Biotreatment or Biofiltration Treatment –A Stormwater Control Measure designed to detain 
stormwater runoff, filter stormwater through soil media and plant roots, and release the treated 
stormwater runoff to the storm drain system.  Biotreatment systems include an underdrain.  

  

Discretionary Approval – A project approval which requires the exercise of judgment or 
deliberation when the MS4 decides to approve or disapprove a particular activity, as 
distinguished from situations where the MS4 merely has to determine whether there has been 
conformity with applicable statutes, ordinances, or regulations. 
 
Dispersion – The practice of routing stormwater runoff from impervious areas, such as 
rooftops, walkways, and patios, onto the surface of adjacent pervious areas. Stormwater runoff 
is dispersed via splash block, dispersion trench, or sheet flow and soaks into the ground as it 
moves slowly across the surface of the pervious area. 
 
Drainage Management Area (DMAs) – Following the low impact development principle of 
managing stormwater through small-scale, decentralized measures, DMAs are designated 
individual drainage areas within a Regulated Project that typically follow grade breaks and roof 
ridge lines and account for each surface type (e.g., landscaping, pervious paving, or roofs). 
Stormwater Control Measures for runoff reduction and structural facilities are designed for each 
DMA. 
 
Equivalent Impervious Surface Area – is equal to Impervious Tributary Surface Area (ft2) + 
Pervious Tributary Surface Area (ft2), where Impervious Tributary Surface Area is defined as the 
sum of all of the site’s conventional impervious surfaces, and Pervious Tributary Surface Area is 
defined as the sum of all of the site’s pervious surfaces, corrected by a factor equal to the 
surface’s runoff coefficient (see Attachment E for how to calculate).   
 
Evapotranspiration (ET) – The loss of water to the atmosphere by the combined processes of 
evaporation (from soil and plant surfaces) and transpiration (from plant tissues). 

 
Flow-Through Water Quality Treatment Systems – Stormwater Control Measures that are 
designed to treat stormwater through filtration and/or settling.  Flow-through systems do not 
provide significant retention or detention benefits for stormwater volume control.  

 
Groundwater Basins – Groundwater basin areas defined by the California Department of 
Water Resources (DWR) and used in the Central Coast Water Board Joint Effort for 
Hydromodification Control to identify groundwater receiving-water issues and areas where 
recharge is a key watershed process. DWR based identification of the groundwater basins on 
the presence and areal extent of unconsolidated alluvial soils identified on a 1:250,000 scale 
from geologic maps provided by the California Department of Conservation, Division of Mines 
and Geology. DWR then further evaluated identified groundwater basin areas through review of 
relevant geologic and hydrogeologic reports, well completion reports, court-determined 
adjudicated basin boundaries, and contact with local agencies to refine the basin boundaries. 
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Impervious Surface – A hard, non-vegetated surface area that prevents or significantly limits 
the entry of water into the soil mantle, as would occur under natural conditions prior to 
development.  Common impervious surfaces include, but are not limited to, roof tops, walkways, 
patios, driveways, parking lots or storage areas, concrete or asphalt paving, oiled, macadam or 
other surfaces which similarly impede the natural infiltration of stormwater.  Open, uncovered 
retention/detention facilities shall not be considered as impervious surfaces for purposes of 
determining whether the thresholds for application of Performance Requirements are exceeded.  
However, for modeling purposes, open, uncovered facilities that retain/detain water (e.g., 
retention ponds, pools) shall be considered impervious surfaces. 

 
Land recycling – The reuse of abandoned, vacant, or underused properties for redevelopment 
or repurposing 
 
Landscaped Areas – Areas of soil and vegetation not including any impervious surfaces of 
ancillary features such as impervious patios, BBQ areas, and pools. 

 
Large River – A river draining 200 square miles or more. 

 
Low Impact Development (LID) – A stormwater and land use management strategy that 
strives to mimic pre-disturbance hydrologic processes of infiltration, filtration, storage, 
evaporation, and transpiration by emphasizing conservation, use of on-site natural features, site 
planning, and distributed stormwater management practices that are integrated into a project 
design. 
 

Ministerial Approval – A project approval which involves little or no personal judgment by 
the MS4 as to the wisdom or manner of carrying out the project and only involves the use of 
fixed standards or objective measurements. 
 
Native Vegetation – Vegetation comprised of plant species indigenous to the Central Coast 
Region and which reasonably could have been expected to naturally occur on the site.  

 
Net Impervious Area – The sum of new and replaced post-project impervious areas, minus any 
reduction in total imperviousness from the pre-project to post-project condition: Net Impervious 
Area = (New and Replaced Impervious Area) – (Reduced Impervious Area Credit), where 
Reduced Impervious Area Credit is the total pre-project to post-project reduction in impervious 
area, if any.  
 
New Development – Land disturbing activities that include the construction or installation of 
buildings, roads, driveways and other impervious surfaces.   Development projects with pre-
existing impervious surfaces are not considered New Development.  

 
Percentile Rainfall Event (e.g., 85th and 95th) – A percentile rainfall event represents a rainfall 
amount which a certain percent of all rainfall events for the period of record do not exceed.  For 
example, the 95th percentile rainfall event is defined as the measured rainfall depth 
accumulated over a 24-hour period, for the period of record, which ranks as the 95th percentile 
rainfall depth based on the range of all daily event occurrences during this period. 
 
Permeable or Pervious Surface – A surface that allows varying amounts of stormwater to 
infiltrate into the ground. Examples include pasture, native vegetation areas, landscape areas, 
and permeable pavements designed to infiltrate. 
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Pre-Project – Stormwater runoff conditions that exist onsite immediately before development 
activities occur. This definition is not intended to be interpreted as that period before any 
human-induced land activities occurred. This definition pertains to redevelopment as well as 
initial development. 

 
Project Site – The area defined by the legal boundaries of a parcel or parcels of land within 
which the new development or redevelopment takes place and is subject to these Post-
Construction Stormwater Management Requirements. 
 
Rainwater Harvest – Capture and storage of rainwater or stormwater runoff for later use, such 
as irrigation (without runoff), domestic use (e.g. toilets), or storage for fire suppression. 
 
Receiving Waters – Bodies of water, surface water systems or groundwater that receive 
surface water runoff through a point source, sheet flow or infiltration.   
 
Redevelopment – On a site that has already been developed, construction or installation of a 
building or other structure subject to the Permittee’s planning and building authority including: 1) 
the creation or addition of impervious surfaces; 2) the expansion of a building footprint or 
addition or replacement of a structure; or 3) structural development including construction, 
installation or expansion of a building or other structure. It does not include routine road 
maintenance, nor does it include emergency construction activities required to immediately 
protect public health and safety.  
 
Replaced Impervious Surface – The removal of existing impervious surfaces down to bare soil 
or base course, and replacement with new impervious surface.  Replacement of impervious 
surfaces that are part of routine road maintenance activities are not considered replaced 
impervious surfaces. 
 
Retention Tributary Area – The entire project area except for undisturbed areas, planted areas 
with native, drought-tolerant, or LID appropriate vegetation that do not receive runoff from other 
areas, and impervious surface areas that discharge to infiltrating areas that will not produce 
runoff or create nuisance ponding.  The Drainage Management Areas are smaller Retention 
Tributary Areas that cumulatively make up the Retention Tributary Area for the entire site. 
 
Routine Road Maintenance – includes pothole and square cut patching; overlaying existing 
asphalt or concrete pavement with asphalt or concrete without expanding the area of coverage; 
shoulder grading; reshaping/regrading drainage systems; crack sealing; resurfacing with in-kind 
material without expanding the road prism or altering the original line and grade and/or hydraulic 
capacity of the road. 
 
Self-Retaining Areas – (also called “zero discharge” areas), are designed to retain some 
amount of rainfall (by ponding and infiltration and/or evapotranspiration) without producing 
stormwater runoff. Self-Retaining Areas may include graded depressions with landscaping or 
pervious pavement.  
 
Self-Treating Areas – are a portion of a Regulated Project in which infiltration, 
evapotranspiration and other natural processes remove pollutants from stormwater. The self-
treating areas may include conserved natural open areas and areas planted with native, 
drought-tolerant, or LID appropriate vegetation. The self-treating area only treats the rain falling 
on itself and does not receive stormwater runoff from other areas. 
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Single-Family Residence – The building of one single new house or the addition and/or 
replacement of impervious surface associated with one single existing house, which is not part 
of a larger plan of development. 
 
Stormwater Control Measures – Stormwater management measures integrated into project 
designs that emphasize protection of watershed processes through replication of pre-
development runoff patterns (rate, volume, duration).  Physical control measures include, but 
are not limited to, bioretention/rain gardens, permeable pavements, roof downspout controls, 
dispersion, soil quality and depth, minimal excavation foundations, vegetated roofs, and water 
use. Design control measures include but are not limited to conserving and protecting the 
function of existing natural areas, maintaining or creating riparian buffers, using onsite natural 
drainage features, directing runoff from impervious surfaces toward pervious areas, and 
distributing physical control measures to maximize infiltration, filtration, storage, evaporation, 
and transpiration of stormwater before it becomes runoff. 
 
Stormwater Control Plan – A plan, developed by the Regulated Project applicant, detailing 
how the project will achieve the applicable Post-Construction Stormwater Management 
Requirements (for both onsite and offsite systems). 
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ATTACHMENT D:  Hydrologic Analysis and Stormwater Control Measure Sizing Guidance 
 
Project site conditions will influence the ability to comply with the Water Quality Treatment and 
Runoff Retention Performance Requirements.  This Appendix provides the acceptable 
Stormwater Control Measure (SCM) sizing methodology to evaluate runoff characteristics.  This 
guidance provides a simple event-based approach and a runoff routing approach.  Both of these 
approaches are based on sizing for a single-event and avoid the necessity of using calibrated, 
continuous simulation modeling.  The Permittee can allow project applicants to use a 
locally/regionally calibrated continuous simulation-based model to improve hydrologic analysis 
and SCM sizing. 
 

1) Determination of Retention Tributary Area 
Determining the Retention Tributary Area is the basis for calculating the runoff volumes 

subject to Performance Requirement Number 3.  Retention Tributary Area should be 

calculated for each individual Drainage Management Area to facilitate the design of SCMs 

for each Drainage Management Area.  The generic equation below illustrates how various 

portions of the site are addressed when determining the Retention Tributary Area.  The 

Retention Tributary Area calculation must also account for the adjustments for 

Redevelopment Projects subject to Performance Requirement No. 3. 

a) Compute the Retention Tributary Area, using the equation: 

Retention Tributary Area = (Entire Project Area) – (Undisturbed or Planted Areas)* – 

(Impervious Surface Areas that Discharge to Infiltrating Areas)** 

*As defined in Section B.4.d.iv.1. 

** As defined in Section B.4.d.iv.2.  

 
b) Adjustments for Redevelopment Project Retention Tributary Area – Where the 

Regulated Project includes replaced impervious surface, the following Retention 
Tributary Area adjustments apply:  

 
i) Redevelopment Projects outside an approved Urban Sustainability Area, as 

described in Section C.3. – The total amount of replaced impervious surface area 
shall be multiplied by 0.5 when calculating the Retention Tributary Area. 

ii) Redevelopment Projects located within an approved Urban Sustainability Area 
(Section C.3) – The replaced impervious surface areas may be subtracted from the 
Retention Tributary Area.  The total amount of runoff volume to be retained from 
replaced impervious surfaces shall be equivalent to the pre-project runoff volume 
retained. 

 
2) Determination of Retention Volume 

a) Based on the Regulated Project’s Watershed Management Zone, determine the 
Regulated Project’s Runoff Retention Requirement (e.g., Retain 95th Percentile 24-hour 
Rainfall Event, or, Retain 85th Percentile 24-hour Rainfall Event).   
 

b) Determine the 85th or 95th percentile 24-hour rainfall event: 
Use either the methodology provided in Part I.D of the December 2009 Technical 
Guidance on Implementing the Stormwater Runoff Requirements for Federal Projects 
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under Section 438 of the Energy Independence and Security Act,9 or, rainfall statistics 
provided by the Central Coast Water Board, whichever produces a more accurate value 
for rainfall depth. 
 

c) Compute the Runoff Coefficient10 “C” for the area tributary to the SCMs, using the 
equation:  

 
C = 0.858i 3- 0.78i2 + 0.774i + 0.04 
Where “i” is the fraction of the tributary area that is impervious11 
 

d) Compute Retention Volume: 
 
Retention Volume for 95th Percentile 24-hr Rainfall Depth = C x Rainfall Depth95th x Retention 
Tributary Area 
 

  or, 
 

Retention Volume for 85th Percentile 24-hr Rainfall Depth = C x Rainfall Depth85th x Retention 
Tributary Area 
 

All rainfall directly incident to each SCM must be considered in determining runoff, including: 
tributary landscaping, impervious areas, pervious pavements, and bioretention features. 
 
Note: For redevelopment projects located within an approved Urban Sustainability Area 
(Section C.3.), the total amount of runoff volume to be retained from replaced impervious 
surfaces shall be equivalent to the pre-project runoff volume retained.  
 

3) Structural Stormwater Control Measure Sizing   
The Permittee shall require the Regulated Project applicant to use structural SCMs that optimize 
retention and result in optimal protection and restoration of watershed processes, such as 
Structural Control Measures associated with small-scale, decentralized facilities designed to 
infiltrate, evapotranspirate, filter, or capture and use stormwater, to address the volumes 
calculated in 2 (above).  Where the Regulated Project is within a Watershed Management Zone 
where infiltration is required, Permittees must use SCM designs that optimize infiltration of the 
entire Retention Volume to minimize the potential need for off-site mitigation.  Various resources 
provide design guidance for fully infiltrative SCMs including: 

- The Contra Costa C.3 Manual 
- The City of Santa Barbara LID BMP Manual 
- The City of San Diego LID Design Manual, July 2011 
- Central Coast LID Initiative Bioretention Design Guidance 

 
a) Calculate SCM Capture Volume – Calculate the required SCM Capture Volume, 

associated with the Regulated Project’s Runoff Retention Requirement, by one of the 
following methods: 

 
Method 1: Simple Method 

                                            
9
  USEPA, 841-B-09-00. http://www.epa.gov/owow/NPS/lid/section438/pdf/final_sec438_eisa.pdf 

10
 As set forth in WEF Manual of Practice No. 23/ASCE Manual of Practice No. 87, (1998), pages 175-

178 and based on the translation of rainfall to runoff using a runoff regression equation developed using 
two years of data from more than 60 urban watersheds nationwide. 
11

 As defined in Post-Construction Requirements Attachment C. 
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SCM Capture Volume = Retention Volume for 95th Percentile 24-hr Rainfall Depth  
 

or, 
 

SCM Capture Volume = Retention Volume for 85th Percentile 24-hr Rainfall Depth  
 

Method 2: Routing Method 
Use a hydrograph analysis12 to determine the SCM Capture Volume needed to retain the 
Retention Volume for 95th or 85th Percentile 24-hr Rainfall Depth calculated in 2 (above).  The 
SCM Capture Volume shall be based on both the rate of flow from tributary areas into the SCM, 
and the rate of flow out of the SCM through infiltration into the underlying soil during the rain 
event. When conducting the hydrograph analysis, adhere to the criteria included in Table 1.  
The SCM shall be designed such that a single 95th or 85th Percentile 24-hr Rainfall Event will not 
overflow the SCM.   

 
If the Retention Volume cannot infiltrate within 48-hours, a multiplier of 1.20 shall be applied to 
the SCM Capture Volume calculated through the routing method. 

 
TABLE 1: Routing Method Criteria  

Parameter Criteria 

Hydrograph Analysis Method 
National Resources Conservation Service or Santa 
Barbara Urban Hydrograph 

Pond Routing Method 
Storage-indication, unless otherwise justified to be 
more correct based on site and storage conditions. 

Infiltration Rate 
Underlying soil saturated infiltration rate, as indicated 
by locally accepted data approved by the Permittee 
and/or by on-site testing, whichever is more accurate.  

Rainfall Distribution 
National Resources Conservation Service Type I13 or 
based on local rainfall data 

Time of Concentration Permittee’s current drainage and flood control standard 

Time Increment 
0.10 hour, unless otherwise justified to be more correct 
based on rainfall distribution 

 
b) Demonstration of Compliance – Permittees shall require Regulated Projects to 

demonstrate that site SCMs: a) will infiltrate and/or evapotranspirate the Retention 
Volume or, b) will provide sufficient Capture Volume to retain the Retention Volume.  
Any outlet (i.e., underdrain) installed in a structural SCM shall be installed above the 
elevation of any portion of the structural SCM dedicated to Retention Volume storage.  

                                            
12

 HydroCAD is an example of a commonly used and widely accepted program for performing 

hydrograph analyses and design of stormwater infrastructure. HydroCAD is based on U.S. Department of 
Agriculture Soil Conservation Service’s (now Natural Resources Conservation Service) TR-55: Urban 
Hydrology for Small Watersheds. 
13

 The National Resources Conservation Service developed standard 24-hour rainfall distributions for 

hydrograph analyses.  These rainfall distributions were intended to represent intensities associated with 
shorter duration storms, ranging from durations of 30 minutes to 12 hours.  The National Resources 
Conservation Service Type 1 storm applies to the California West Coast, including the Central Coast 
Region.  The Type 1 rainfall distribution was derived using National Oceanic Atmospheric Administration 
Atlas 2 rainfall statistics for the 1-year through 100-year storm. 
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c) Compliance with Water Quality Treatment Performance Requirement – Permittees shall 

require Regulated Projects that propose to use the retention-based structural 
Stormwater Control Measures to also meet the Water Quality Treatment Performance 
Requirement, to demonstrate, in the Stormwater Control Plan, that the Water Quality 
Treatment Performance Requirement is being fully met.  
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ATTACHMENT E: Ten Percent Adjustment to Retention Requirement – Calculation 
Instructions 
 
Where technical infeasibility, as described in Section C.1.c., prevents full on-site compliance 
with the Runoff Retention Performance Requirement, on-site retention of the full Retention 
Volume per Section B.4.d.vi. is not required and the Regulated Project is required to dedicate 
no less than ten percent of the Regulated Project’s Equivalent Impervious Surface Area to 
retention-based Stormwater Control Measures.  The Water Quality Treatment Performance 
Requirement is not subject to this adjustment, i.e., mitigation to achieve full compliance is 
required on- or off-site.  
 
Calculating Ten Percent of a Project’s Equivalent Impervious Surface Area 
 
The area of the project that must be dedicated to structural SCMs to waive off-site compliance 
with the Runoff Retention Requirement is equal to ten percent of the project’s Equivalent 
Impervious Surface Area, defined as: 
 
Equivalent Impervious Surface Area (ft2) = (Impervious Tributary Surface Area (ft2) + (Pervious 
Tributary Surface Area (ft2)) 
 
Impervious Tributary Surface Area is defined as the sum of all of the site’s conventional 
impervious surfaces.  When calculating Impervious Tributary Area: 

• Do include: concrete, asphalt, conventional roofs, metal structures and similar surfaces 

• Do not include: green roofs 
 
Pervious Tributary Surface Area is defined as the sum of all of the site’s pervious surfaces, 
corrected by a factor equal to the surface’s runoff coefficient.  When calculating Pervious 
Tributary Surface Area: 

• Do include surfaces such as: unit pavers on sand; managed turf14; disturbed soils; and 
conventional landscaped areas (see Table 1 for correction factors). 
Example:  

Project Site includes 500 ft2 of unit pavers on sand.  
Pervious Tributary Surface Area = 500 ft2 x C = 50 ft2 
Where C = Correction Factor for unit pavers, 0.1, from Table 1. 

 

• Do not include:  Infiltration SCM surfaces (e.g., SCMs designed to specific performance 
objectives for retention/infiltration) including bioretention cells, bioswales; natural and 
undisturbed landscape areas, or landscape areas compliant with the Model Water 
Efficient Landscape Ordinance (California Code of Regulations, Title 23. Waters, 
Division 2. Department of Water Resources, Chapter 2.7.), or a local ordinance at least 
as effective as the Model Water Efficient Landscape Ordinance.  

 

                                            
14

 Managed Turf includes turf areas intended to be mowed and maintained as turf within residential, 
commercial, industrial, and institutional settings. 
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TABLE 1: Correction Factors15 for Use in Calculating 
Equivalent Impervious Surface Area 

Pervious Surface 
Correction 

Factor 

Disturbed Soils/Managed Turf 
(dependent on original Hydrologic Soil 
Group) 

A: 0.15 
B: 0.20 
C: 0.22 
D: 0.25 

Pervious Concrete 0.60 
Cobbles 0.60 
Pervious Asphalt 0.55 
Natural Stone (without grout) 0.25 
Turf Block 0.15 
Brick (without grout) 0.13 
Unit Pavers on Sand 0.10 
Crushed Aggregate 0.10 
Grass 0.10 

 
 

                                            
15

 Factors are based on runoff coefficients selected from different sources: Turf and Disturbed Soils from 
Technical Memorandum: The Runoff Reduction Method. Center for Watershed Protection & Chesapeake 
Stormwater Network. p.13, April 18, 2008. 
http://town.plympton.ma.us/pdf/land/scheuler_runoff_reduction_method_techMemo.pdf.  All other 
correction factors from C.3 Stormwater Handbook, Santa Clara Valley Urban Runoff Pollution Prevention 
Program, Appendix F, p. F-9., May 2004. 
http://www.sanjoseca.gov/planning/stormwater/pdfs/appendices_files/Appendix_F_Final.pdf 
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ATTACHMENT F: Calculating Off-Site Retention Requirements When Less Than 10 
Percent of the Project Site Equivalent Impervious Surface Area is Allocated to Retention-
Based Structural Stormwater Control Measures 
 
The following instructions demonstrate how to determine the Off-Site Retention Requirements 
when a Regulated Project subject to the Runoff Retention Performance Requirement, cannot 
allocate the full 10% of the project site’s Equivalent Impervious Surface Area16 to retention-
based Stormwater Control Measures (SCMs). 
 
STEP A.  Potential Off-Site Mitigation Retention Volume  
First calculate the Potential Off-Site Mitigation Retention Volume, which represents the 
additional volume of runoff that would have been retained on-site, had the full 10% of Equivalent 
Impervious Surface Area been dedicated to retention-based SCMs. 
 
Equation A: 
Potential Off-Site Mitigation Retention Volume = (the portion of the 10% Equivalent Impervious 
Area not allocated on-site) X (the On-Site Retention Feasibility Factor) 

Where: 
� The portion of the 10% Equivalent Impervious Surface Area not allocated on-site is that 

portion not allocated to on-site structural retention-based SCMs.  For example, if 10% of 
Equivalent Impervious Surface Area is 1,000 ft2 and only 8% (800 ft2) is allocated to 
retention-based SCMs, the remaining 2% (200 ft2) is the value inserted in the equation. 
 

� The On-Site Retention Feasibility Factor is the ratio of Design Retention Volume17 
managed on-site (ft3), to actual area (ft2) allocated to structural SCMs.  This establishes 
the site’s retained volume:area ratio, expressed as cubic feet of retained runoff volume per 
square foot of area.  For example, if a project is able to infiltrate 3,500 ft3 of runoff over an 
800-ft2 area, this ratio of 3,500:800, or 4.38, is the On-Site Retention Feasibility Factor. 

 
STEP B.  Actual Off-Site Mitigation Retention Volume 
Next, determine the Actual Off-Site Mitigation Retention Volume, which may be less than the 
Potential Off-Site Mitigation Retention Volume.  The Actual Off-Site Mitigation Retention 
Volume is the lesser of the volume calculated in Equation A, and the remaining portion of the 
Design Retention Volume, calculated per Attachment D, not controlled on-site.  There are two 
possible outcomes when the Runoff Retention Performance Requirement is not met on-site 
and less than 10% of the site’s Equivalent Impervious Surface Area is allocated to retention-
based SCMs: 
� Potential Off-Site Mitigation Retention Volume is the Actual Off-Site Mitigation Retention 

Volume 
� Remaining Design Retention Volume represents Actual Off-Site Design Retention 

Mitigation Volume 
 

                                            
16

 Calculate Equivalent Impervious Surface Area using guidance in Post-Construction Requirements 
Attachment E 

17 Calculate Design Retention Volume using guidance in Post-Construction Requirements Attachment D, 

or equivalent method.  Final Design Retention Volumes should reflect the applicant’s demonstrated 
effort to use non-structural design measures to reduce the amount of runoff (e.g., reduction of 
impervious surfaces) as required by the Post-Construction Requirements’ LID Development Standards 
(Section B.4.d). 
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I. Introduction 
 
The management of stormwater runoff from sites after the construction phase is vital to 
controlling the impacts of development on water quality.  The increase in impervious surfaces 
such as rooftops, roads, parking lots, and sidewalks due to land development can have a 
detrimental effect on aquatic systems post construction.  Runoff from impervious areas can 
contain a variety of pollutants that are detrimental to water quality, including sediment, nutrients, 
heavy metals, pathogenic bacteria, and petroleum hydrocarbons.  High levels of impervious 
cover can result in stream warming and loss of aquatic biodiversity in urban areas.  
Imperviousness limits both shallow groundwater movement and recharge of underlying 
groundwater basins.  Impervious surfaces also reduce the supply of natural, beneficial sediment 
and organic matter to receiving waters.   
 
The main goal of post-construction stormwater management is to prevent or limit these effects.  
This goal is best pursued by setting performance standards for new and redevelopment projects 
to ensure the projects integrate measures into their design and construction that protect, or to 
the extent feasible restore, the natural processes that support healthy aquatic systems.  Over 
time, parcel-based requirements reduce the cumulative impacts of development at the 
watershed scale. 
 
These Post-Construction Stormwater Management Requirements for Development Projects in 
the Central Coast Region (Post-Construction Requirements) establish the specific performance 
criteria and related implementation measures that municipalities will use to implement post-
construction stormwater management actions.  As with many other aspects of urban stormwater 
management (e.g., illicit discharge detection and elimination, construction management, public 
education and outreach), municipalities possess the authority to implement post-construction 
stormwater management actions to prevent impacts from urban runoff.  Through implementation 
of these Post-Construction Requirements, municipalities will ensure that the new and 
redevelopment projects they approve integrate measures into their design and construction to 
protect, or to the extent feasible restore, the processes supporting healthy aquatic systems 
throughout the life of the project. 
 
Contents of this Technical Support Document 
 
This Technical Support Document is intended to provide background, explanation and 
justification for the Post-Construction Requirements.  The background discussion includes the 
regulatory context in which the Post-Construction Requirements were developed.  It continues 
with a presentation of the analytical basis for developing the Watershed Management Zones 
that determine which Post-Construction Requirements are applied on a given development site 
in the Central Coast Region. 
 
Management Strategies are then discussed as the foundation of the specific Performance 
Requirements.  In Section V. each Performance Requirement is discussed in detail as are key 
aspects of applicability, including exempt projects.  The Technical Support Document then 
describes Alternative Compliance approaches that allow for off-site compliance with 
Performance Requirements.  Additional details are also provided on reporting, including a 
discussion of the Stormwater Control Plan and the central role it is expected to play in achieving 
implementation of Low Impact Development (LID). For each of these items, the Technical 
Support Document includes explanation and justification as necessary. 
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II. Regulatory Context 
 

On April 30, 2003, the State Water Resources Control Board adopted the National Pollutant 
Discharge Elimination System (NPDES) General Permit for the Discharge of Storm Water from 
Small Municipal Separate Storm Sewer Systems (MS4s), Order No. 2003-0005-DWQ (Phase II 
Municipal General Permit).  On February 15, 2008, the Central Coast Water Board Executive 
Officer notified un-enrolled traditional, small MS4 stormwater dischargers and two un-enrolled 
non-traditional, small MS4 stormwater dischargers (University of California at Santa Barbara 
and Santa Cruz) of the process the Central Coast Water Board would follow for enrolling the 
MS4s under the Phase II Municipal General Permit.  The Executive Officer also included in this 
notification interim hydromodification control criteria and the expectation that dischargers’ 
Stormwater Management Programs (SWMPs) present a schedule for development and 
adoption of long-term hydromodification control standards.   

 
On August 4, 2009 and October 20, 2009, the Central Coast Water Board Executive Officer 
notified dischargers of the option to pursue and participate in a “Joint Effort” for developing 
hydromodification control criteria, in compliance with the Phase II Municipal General Permit.   All 
traditional, small MS4 stormwater dischargers in the Central Coast, as well as two non-
traditional, small MS4s, the University of California at Santa Barbara and Santa Cruz, agreed to 
participate in the Joint Effort by submitting a written declaration of their intent to meet the terms 
of participation.  Each discharger also amended their SWMP to include Best Management 
Practices (BMPs) to codify the steps of participation in the Joint Effort.   

 

On September 2, 2010 the Central Coast Water Board hired contractors to assist in the 
development of hydromodification control criteria and on September 28, 2010, Central Coast 
Water Board staff notified traditional, small MS4 stormwater dischargers of the commencement 
of the Joint Effort.  
 

The Phase II Municipal General Permit requires small MS4s to develop and implement a SWMP 
that describes BMPs, measurable goals, and timetables for implementation, designed to reduce 
the discharge of pollutants to the maximum extent practicable (MEP) and to protect water 
quality.  The General Permit requires regulated small MS4s to require long-term post-
construction BMPs that protect water quality and control runoff flow, to be incorporated into 
development and redevelopment projects.   The General Permit further requires the Permittee 
to incorporate changes required by or acceptable to the Water Board Executive Officer into the 
Permittee’s SWMP and to adhere to its implementation.   
 

These Post-Construction Requirements fulfill the Joint Effort BMPs and are the minimum post-
construction criteria that Central Coast traditional, small MS4 stormwater dischargers must 
apply to applicable new development and redevelopment projects in order to comply with the 
MEP standard. 
 
The Central Coast Water Board approved Post-Construction Stormwater Management 
Requirements for Development Projects in the Central Coast (Post-Construction Requirements) 
on September 6, 2012 through adoption of Resolution R3-2012-0025.  Resolution R3-2012-
0025 made findings that Central Coast municipalities must implement the Post-Construction 
Requirements to comply with the Phase II Municipal General Permit, Order No. 2003-0005-
DWQ in effect at the time.  At the time of adoption of Resolution R3-2012-0025 by the Central 
Coast Water Board, State Water Board staff was preparing to reissue the Phase II Municipal 
General Permit.  The State Water Board reissued the permit on February 5, 2013.  Per section 
E.12.k of the re-issued Phase II Municipal General Permit, Traditional MS4s in the Central 
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Coast Region must comply with post-construction stormwater management requirements based 
on a watershed-process based approach developed by the Central Coast Water Board. 
 
The Central Coast Water Board’s September 6, 2012 Resolution R3-2012-0025, which 
approved the Post-Construction Requirements, must be re-adopted by the Central Coast Water 
Board for consistency with the reissued Phase II Municipal General Permit.  The language of 
the Central Coast Water Board’s September 6, 2012 Resolution R3-2012-0025, refers to the 
former Phase II Municipal General Permit, Order No. 2003-0005-DWQ instead of the current 
Phase II Municipal General Permit, Order No. 2013-0001-DWQ, cites the section numbers for 
post construction requirements as per Order No. 2003-0005-DWQ instead of the reissued 
Phase II Municipal General Permit section numbers, and describes implementation via SWMPs 
as in Order No. 2003-0005-DWQ instead of through Guidance Documents as required in the 
reissued Phase II Municipal General Permit. 
 

Central Coast Water Board staff included specific language on what is required and how to 
demonstrate implementation of the Post-Construction Requirements.  This specific language 
describing what to do and what to report will greatly assist Central Coast Water Board staff in 
determining compliance with the Post-Construction Requirements and attainment of the MEP 
standard.  
 
III. Watershed Management Zones 

 
The urbanized portions of the Central Coast Region are categorized into 10 Watershed 
Management Zones (WMZs), based on common key watershed processes and receiving water 
type (creek, ocean, lake, etc).  Maps in Attachment A illustrate the WMZs for the Central Coast 
Region’s urbanized areas.  Designated Groundwater Basins of the Central Coast Region 
(Attachment B) underlie some but not all WMZs in urbanized portions of the Central Coast 
Region.  Each WMZ and, where present, Groundwater Basin, is aligned with specific Post-
Construction Stormwater Management Requirements (Post-Construction Requirements) to 
address the impacts of development on watershed processes and beneficial uses.   
 
These Post-Construction Requirements require the Permittee to have the ability to determine 
the WMZ in which development projects are proposed, throughout the urbanized portions of 
their jurisdiction corresponding with the Phase II Municipal Stormwater Permit boundary.  The 
Permittee must also have the ability to determine whether development projects are proposed in 
areas overlying designated Groundwater Basins. 
 
The maps in Attachment A illustrate the WMZs in all the urbanized areas of the Central Coast.  
However, to implement these Post-Construction Requirements, Permittees may require access 
to spatial data files of WMZs and Groundwater Basins which they can download for their own 
use.  These files are available for download at the following website: 
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/lid_hyd
romod_charette_index.shtml 
 
Permittees may also elect to identify WMZs for areas within their jurisdiction, but not depicted as 
urbanized areas on the maps in Attachment A.  The spatial data available at the above website 
provide the necessary information to designate WMZs in these areas. 
 
The Watershed Management Zones are the basis for post-construction requirements 
appropriate to the physical context in which development occurs.  A key principle underpinning 
the WMZs is that every location on the landscape does not require the same set of stormwater 
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mitigation measures, because of intrinsic differences in the key watershed processes at each 
location and the sensitivity to those processes of the downstream receiving water(s).  The Joint 
Effort contractors completed technical tasks to develop and implement a methodology to identify 
Post-Construction Requirements consistent with this principle.1, 2, 3, 4, 5, 6, 7 
 
The following describes two critical steps conducted by the Joint Effort contractors to support 
the development of Post-Construction Requirements: (1) identify watershed processes that are 
integral to receiving water health in the Central Coast Region, and (2) conduct a landscape 
assessment to identify the basis for defining Watershed Management Zones. 
 
1) Watershed Processes 
Watershed processes of interest in the context of stormwater management are those that have 
their ultimate expression in receiving waters, including groundwater.  Watershed processes 
across the landscape of the Central Coast Region are similar to those found in temperate 
latitudes throughout the world.  Field observations, conducted across the entire geographic 
extent of the Central Coast, confirmed that conditions and processes in the intact watersheds of 
the Central Coast were overall consistent with prior assessments of watershed processes.8  The 
focus on intact watersheds provided a basis for describing what are effectively predevelopment 
conditions.  Only a few systematic and readily recognized differences distinguished different 
suites of processes in different areas. 
 
Broadly, all but the steepest mountain ridges and the driest hillslopes are well-vegetated, 
whether by chaparral, coastal scrub, grasslands, oak woodlands, or evergreen forest.  Most 
hillslopes are relatively ungullied, expressing a predominance of the hydrologic processes of 
infiltration and subsurface movement of water after precipitation first falls on the ground surface.  
These hydrologic processes, in turn, largely control the movement of sediment and plant detrital 
material.  Sediment movement is driven by gravity and so is negligible on flat ground regardless 
of the geologic material.  On slopes, surface erosion (rilling, gullying) occurs only in the 
presence of surface flow, and its expression is rare (in undisturbed areas) except in a few very 
weak rock types.  Landslides (and other forms of mass wasting) are more dependent on rock 
strength, for which the Central Coast has excellent examples at both the weak (Franciscan 
mélange) and strong (crystalline rocks) ends of the spectrum.  
 
In addition to the watershed processes of infiltration and subsurface movement of water, whose 
activity and influence were observed or inferred from observation, four other processes long-
recognized from prior watershed studies were included in the subsequent application of this 
analysis to determine effective stormwater management strategies and support these Post-
Construction Requirements.  They include evapotranspiration, delivery of sediment and organic 
matter to receiving waters, and chemical and biological transformations. 
 
Watershed Processes Identified in the Central Coast Region:9 

                                            
1
 Helmle & Booth, 2011a. 

2
 Helmle & Booth, 2011b. 

3
 Helmle & Booth, 2011c. 

4
 Booth, et al, 2011a. 

5
 Booth, et al, 2011b. 

6
 Booth, et al, 2012. 

7
 Helmle, C., 2012. 

8
 Helmle & Booth, 2011b. p. 3. 

9
 Booth, et al, 2011b. p. 31. 
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Overland Flow:  Precipitation reaching the ground surface that does not immediately soak in 
must run over the land surface (thus, “overland” flow).  Most un-compacted, vegetated soils 
have infiltration capacities of one to several inches per hour at the ground surface, which 
exceeds the rainfall intensity of even unusually intense storms of the Central Coast and so 
confirms the field observations of little to no overland flow in undisturbed watersheds. In 
contrast, pavement and hard surfaces reduce the effective infiltration capacity of the ground 
surface to zero, ensuring overland flow regardless of the meteorological attributes of a storm, 
together with a much faster rate of runoff relative to vegetated surfaces. 
 
Groundwater Recharge and Infiltration:  These closely linked hydrologic processes are 
dominant across most intact landscapes of the Central Coast Region. They can be thought of as 
the inverse of overland flow; precipitation that reaches the ground surface and does not 
immediately run off has most likely infiltrated. Their widespread occurrence is expressed by the 
common absence of surface-water channels on even steep (undisturbed) hillslopes. Thus, on 
virtually any geologic material on all but the steepest slopes (or bare rock), infiltration of rainfall 
into the soil is inferred to be widespread, if not ubiquitous. With urbanization, changes to the 
process of infiltration are also quite simple to characterize: some (typically large) fraction of that 
once-infiltrating water is now converted to overland flow. 
 
Interflow:  Interflow takes place following storm events as shallow subsurface flow (usually 
within 3 to 6 feet of the surface) occurring in a more permeable soil layer above a less 
permeable substrate.  In the storm response of a stream, interflow provides a transition between 
the rapid response from surface runoff and much slower stream discharge from deeper 
groundwater.  In some geologic settings, the distinction between “interflow” and “deep 
groundwater” is artificial and largely meaningless; in others, however, there is a strong physical 
discrimination between “shallow” and “deep” groundwater movement.  Development reduces 
infiltration and thus interflow as discussed previously, as well as reducing the footprint of the 
area supporting interflow volume. 
 
Evapotranspiration:  In undisturbed humid-region watersheds, the process of returning water to 
the atmosphere by direct evaporation from soil and vegetation surfaces, and by the active 
transpiration by plants, can account for nearly one-half of the total annual water balance; in 
more arid regions, this fraction can be even higher.  Development covers soils with impervious 
surfaces and usually results in the compaction of soils when grading occurs. Native plants are 
often replaced with turf, which typically has lower rates of evapotranspiration unless irrigated 
throughout the summer months. 
 
Delivery of Sediment to Receiving Waters: Sediment delivery into the channel network is a 
critical process for the maintenance of various habitat features in fluvial systems (although 
excessive sediment loading from watershed disturbance can instead be a significant source of 
degradation).  Quantifying this rate can be difficult and discriminating the relative contribution 
from different geologic materials even more so; however, the overriding determinism of hillslope 
gradient is widely documented.  In the post-construction period, maintenance of sediment 
delivery is essential to the health of certain receiving-water types (as is organic matter delivery), 
and it is this (long-term) process that is being addressed here.  Development commonly covers 
surfaces, and non-native vegetation may also prevent the natural supply of sediment from 
reaching the stream. 
 
Delivery of Organic Matter to Receiving Waters: The delivery of organic matter is critical to 
receiving water health as it forms the basis for the aquatic food web.  Delivery of organic matter 
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follows similar pathways as inorganic matter (e.g., sediment).  However, the dominant amount 
and timing of delivery is often associated with the presence, width, and composition of the 
vegetative riparian zone. 
 
Chemical and Biological Transformations: This encompasses the suite of watershed processes 
that alter the chemical composition of water as it passes through the soil column on its path to 
(and after entry into) a receiving water.   The conversion of subsurface flow to overland flow in a 
developed landscape eliminates much of the opportunity for attenuation and transformations 
within the soil column, and this is commonly expressed through degraded water quality. The 
dependency of these processes on watershed conditions is complex in detail, but in general a 
greater residence time in the soil should be correlated with greater activity for this group of 
processes. Since residence time is inversely proportional to the rate of movement, the relative 
importance of this process is anticipated to be inversely proportional to slope. 
 
2) Landscape Assessment as Basis of Watershed Management Zones 
Physical Landscape Zones  
Determinants of the primary watershed processes have been cataloged by many prior studies.  
Commonly recognized attributes include the material being eroded (i.e., geologic material), a 
measure of topographic gradient (hillslopes, basin slope), climate (mean annual temperature, 
mean annual precipitation, climate zone, latitude), land cover (vegetation, constructed cover and 
imperviousness), and episodic disturbance (e.g., fire, large storms).  Reid and Dunne (1996) 
noted that every study area requires simplification and stratification, with topography and 
geology as the primary determinants with land cover as a “treatment” variable within each 
topography–geology class.  This perspective is consistent with the underlying purpose for 
defining Physical Landscape Zones, namely to identify and stratify watershed conditions and 
processes across the undisturbed landscape of the Central Coast.  Thus, geologic material and 
hillslope gradient were the two landscape attributes judged to be the major determinants of 
watershed processes and characterized for this step.10  
 
Thus, 15 Physical Landscape Zones can be identified across the Central Coast Region, each 
with a set of properties that are well-correlated with their key watershed processes in an 
undisturbed landscape.  Other factors of potential relevance, particularly the spatial variability of 
precipitation and the influence of different vegetation types in undisturbed watersheds (e.g., 
trees vs. shrubs vs. grasslands) were explored but were found to have at most a secondary 
influence on the dominance of particular watershed processes across the Central Coast as a 
whole.11 
 
The fifteen final landscape categories (plus “open water”) of the Central Coast Region are 
identified in Table 1, and consist of five geologic material types each divided into three hillslope 
gradient categories: 

1. Franciscan mélange: a heterogeneous collection of resistant rocks within a matrix of 
weaker material that has filled the spaces between the resistant clasts (exposed over 
8% of the land area of the Central Coast). 

2. Pre–Quaternary crystalline rocks: a group of geologically old and generally quite 
resistant rocks (23% of the Central Coast). 

3. Early to Mid–Tertiary sedimentary rocks: primarily resistant sandstones but also some 
weaker shales and siltstones (30% of the Central Coast). 

                                            
10 Booth, et al, 2011b. p. ii. 
11 Ibid. p. 4. 
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4. Late Tertiary sediments: weakly cemented sedimentary rocks of relatively young 
geologic age (6% of the Central Coast). 

5. Quaternary sedimentary deposits: weakly cemented or entirely uncemented silt, sand, 
and gravel that has been deposited in geologically recent time (i.e., the last 2.5 million 
years; 33% of the Central Coast). 

 
Table 1. Physical Landscape Zone areas as a proportion of the Central Coast Region. 

Physical Landscape Zone 
(geologic material and hillslope gradient (% slope)) 

% of total area 

Franciscan mélange; 0 – 10%  0.5% 

8% Franciscan mélange; 10 – 40% 5% 

Franciscan mélange; >40% 2% 

Pre–Quaternary crystalline rocks; 0 – 10% 1% 

23% Pre–Quaternary crystalline rocks; 10 – 40% 11% 

Pre–Quaternary crystalline rocks; >40% 11% 

Early to Mid–Tertiary sedimentary; 0 – 10% 2% 

30% Early to Mid–Tertiary sedimentary; 10 – 40% 16% 

Early to Mid–Tertiary sedimentary; >40% 12% 

Late Tertiary sediments; 0 – 10% 1% 

6% Late Tertiary sediments; 10 – 40% 4% 

Late Tertiary sediments; >40% 2% 

Quaternary sedimentary deposits; 0 – 10% 18% 

33% Quaternary sedimentary deposits; 10 – 40% 14% 

Quaternary sedimentary deposits; >40% 1% 

Open water 0.4% 0.4% 
Source: Booth, et al, 2011b. p.4. 

 
Receiving Waters 
Receiving waters of the Central Coast are diverse, comprising streams, rivers, lakes, wetlands, 
marine nearshore, and groundwater basins.  The management of stormwater at particular 
locations on the landscape will depend not only on the key watershed processes associated 
with the Physical Landscape Zone but also on the nature of the receiving water.  Not every 
watershed process is critical, or even necessarily relevant, to the long-term health of every type 
of receiving water.  The associations shown in Table 2 are based on a general scientific 
understanding of the interaction of runoff and detrital material with receiving waters, and are 
recognized in the Joint Effort.  
 
Table 2. The association of watershed processes with receiving-water types. Cells with “X” 
indicate those watershed processes that may be affected by urban development, with potentially 
significant consequences for the indicated receiving water.  

RECEIVING WATER Watershed Processes 
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Streams X X X X X X X 

Wetlands X X X X  X X 

Lakes      X X 

Large Riversa     X  X 

Marine Nearshore     X  X 

Groundwater Basins  X     X 

a. Defined as having a drainage area > 200-square mile 
Source: Booth, et al, 2012. p. 24. 

 
A few patterns are evident in the association of receiving water type and watershed 
processes:12  
 

1. Streams are commonly affected by alterations to any of the watershed processes and 
are well-recognized to respond to disturbances in their contributing watersheds, and they 
are particularly efficient at passing the effects of disturbance farther downstream.  For 
these reasons, they are a useful surrogate for the full range of receiving waters, but their 
sensitivity to changes in the delivery of water, sediment, and organics is not fully shared 
by every other receiving-water type. 

2. Natural rates of sediment delivery are presumed important (and beneficial) for streams, 
large rivers, and the marine nearshore environment, because they sustain in-stream 
habitat and maintain beaches.  Conversely, sediment delivery is not a beneficial process 
to maintain for lakes and wetlands (indeed, processes that indirectly increase rates of 
sediment delivery, particularly overland flow, are detrimental) and is irrelevant for 
groundwater recharge.  

3. All receiving waters are influenced by changes to Chemical and Biological 
Transformations (i.e., all are water-quality sensitive).  

4. The interrelated processes of overland flow, interflow, infiltration, and evapotranspiration, 
which in combination determine surface water flow rates and volumes, are only of 
concern for streams and wetlands – lakes and large rivers are defined on the basis of 
their anticipated insensitivity to typical urban-induced changes in these discharge 
parameters (and thus management strategies do not target these processes for these 
receiving waters). 

5. Groundwater aquifers depend on infiltration, but management for infiltration to aquifers 
will have different criteria (and perhaps different strategies as well) than management of 
infiltration as it relates to groundwater discharge to streams or reducing overland flow 
(i.e., runoff volume).  

                                            
12 Booth, et al, 2012. pp. 25. 
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Where discharge passes from one receiving-water type to another (for example, discharge to a 
stream then enters a lake), in nearly all cases the “direct” receiving water (i.e., where the runoff 
first arrives) will determine the necessary management strategies rather than the “terminal” 
receiving water (the ocean, in all cases; but with potentially an intermediate wetland, lake, or 
large river).  This is because downstream waterbodies are, in general, less sensitive to impacts 
by virtue of increasing drainage area, and because the most common direct receiving water 
(streams) already has the greatest sensitivity and therefore will be subject to the most restrictive 
mitigation.  The only exceptions to this rule are (1) drainage into a lake and then to a stream, for 
which the standing water is presumed to have always functioned to eliminate downstream 
sediment discharge, and so protection of this process is not necessary; and (2) drainage that 
includes a lake or wetland as either a terminal or intermediate receiving water, for which 
targeted control of nutrients or other water quality constituents may be necessary to avoid 
excessive loading.13 
 
Watershed Management Zones 
Ten Watershed Management Zones (WMZs) were identified for the Central Coast region.  The 
following discusses the process that led to these ten WMZs.  In the terminology of the Joint 
Effort, every location on the landscape has two attributes: its Physical Landscape Zone, 
determined by the underlying geology and the local hillslope gradient; and its direct receiving 
water type.  These combine to define the “Watershed Management Zones,” of which there are 
90 unique combinations (reflecting 15 Physical Landscape Zones and 6 receiving water types).  
For simplicity, however, Physical Landscape Zones with equivalent sets of key watershed 
processes combine into single Physical Landscape Zone groups, reducing their number to 9 
and thus the total number of unique combinations (9 Physical Landscape Zones x 6 receiving 
water types) to 54. 
 
The important watershed processes associated with each of these 54 Physical Landscape Zone 
–Receiving Water combinations are displayed in Table 3 (using the watershed process 
abbreviations shown at the bottom of the table).  Processes listed before the “/” were judged to 
be of primary concern because they are major factors undergoing large potential change with 
urbanization; those after the “/” do not typically show such a high magnitude of potential 
change.14   
 
Table 3. Key watershed processes associated with each unique Physical Landscape Zone –
Receiving Water combination.  (Abbreviations defined below table) 
 

PHYSICAL  
LANDSCAPE  

ZONE 
Geology and Percent Slope 

WATERSHED PROCESSES BY 
DIRECT RECEIVING WATER TYPE 

Stream Wetland Lake 
Large 
River 

Marine 
Nearshore 

Ground-
Water 
Basin 

Franciscan mélange 0-10% 
Pre-Quaternary crystalline 0-10% 

CBT / 
OF, ET, 

DO 

CBT / OF, 
ET, DO 

CBT / 
DO 

CBT / CBT / DO CBT / 

Early to Mid-Tertiary sed. 0-10% 
OF, CBT, 
GW / IF, 
ET, DO 

OF, CBT, 
GW / IF, 
ET, DO 

CBT / 
DO 

CBT / CBT / DO 
CBT, GW 

/ 

                                            
13

 Booth, et al, 2012b. p. 4. 
14 Booth, et al, 2012b. p. 5. 
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Late Tertiary sediments 0-10% 
Quaternary deposits 0-10% 

OF, CBT, 
GW / IF, 
ET, DO 

OF, CBT, 
GW / IF, 
ET, DO 

CBT / 
DO 

CBT / CBT / DO 
CBT, GW 

/ 

Franciscan mélange 10-40% 
Pre-Quaternary crystalline 10-40% 

/ OF, ET, 
DO, CBT 

/ OF, ET, 
DO, CBT 

/ DO, 
CBT 

/ CBT / DO, CBT / CBT 

Early to Mid-Tertiary sed. 10-40% 

OF / GW, 
IF, ET, 

DS, DO, 
CBT 

OF / GW, 
IF, ET, 

DO, CBT 

/ DO, 
CBT 

/ DS, 
CBT 

/ DS, DO, 
CBT 

/ 
GW,CBT 

Late Tertiary sediments 10-40% 
Quaternary deposits 10-40% 

OF, GW / 
IF, ET, 

DS, DO, 
CBT 

OF, GW / 
IF, ET, 

DO, CBT 

/ DO, 
CBT 

/ DS, 
CBT 

/ DS, DO, 
CBT 

GW / 
CBT 

Franciscan mélange >40% 
Pre-Quaternary crystalline >40% 

DS / OF, 
ET, DO 

/ OF, ET, 
DO 

/ DO DS / DS / DO / 

Early to Mid-Tertiary sed. >40% 
DS / OF, 
GW, IF, 
ET, DO 

/ OF, GW, 
IF, ET, DO 

/ DO DS / DS / DO / GW 

Late Tertiary sediments >40% 
Quaternary deposits >40% 

DS / GW, 
IF, ET, 

DO 

/ GW, IF, 
ET, DO 

/ DO DS / DS / DO / GW 

Source: Booth, et al, 2012b. pp. 5, 6. 

 
Watershed Process Abbreviations: 

OF  =  OVERLAND FLOW 
GW  =  GROUNDWATER RECHARGE 
IF  =  INTERFLOW 
ET  =  EVAPOTRANSPIRATION 
CBT  =  CHEMICAL AND BIOLOGICAL TRANSFORMATIONS 
DS  =  DELIVERY OF SEDIMENT 
DO  =  DELIVERY OF ORGANICS 

 
The watershed processes identified in each cell of Table 3 form the basis for determining the 
necessary elements of stormwater mitigation for each WMZ.  Stormwater mitigation is 
presumed to always include the following additional treatments: 

• All stormwater mitigation includes receiving water buffers or waterbody set-backs where 
applicable, resulting in mitigation of “DO” and “DS” at a low level of change (e.g., 
combinations “CBT/DO” and “CBT/DS” can be truncated to “CBT/”).  

• All stormwater mitigation includes some basic level of water quality treatment, and thus 
“CBT” at a low level of change will always be mitigated (e.g., combinations “/DO, CBT” 
can be expressed simply as “/DO”). 

• If a high level of GW change/concern is indicated, a high level of CBT mitigation will 
occur because of the infiltration required for recharge of groundwater aquifers (e.g., the 
combination “GW, CBT/” becomes “GW/”). 

 
These conditions and principles result in a simplified presentation (Table 4), whose colors are 
keyed to geographic locations on the associated map of Watershed Management Zones (Figure 
1). The presence or absence of an underlying groundwater basin is similarly determined from 
the mapping available to Permittees (see Section III). 
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Table 4. A reorganized and simplified presentation of Table 3. Numbers specify which WMZ is 
represented by the Physical Landscape Zone – Receiving Water combination expressed by the 
cell.  Those marked with an asterisk will require protection of groundwater recharge if underlain 
by a mapped groundwater basin. 

 DIRECT RECEIVING WATER 

PHYSICAL LANDSCAPE ZONE 
Geology and Percent Slope 

Stream Wetland Lake 
Lake, 
w/GW 
Basin 

Large Rivers 
& Marine 

Nearshore 

Lg. Rivers & 
Marine, 

w/GW Basin 

Franciscan mélange 0-10% 3 3 4 4 4 4 

Franciscan mélange 10-40% 9 9 10 10 10 10 

Franciscan mélange >40% 6 9 10 10 7 7 

Pre-Quaternary crystalline 0-10% 3 3 4 4 4 4 

Pre-Quaternary crystalline 10-40% 9 9 10 10 10 10 

Pre-Quaternary crystalline >40% 6 9 10 10 7 7 

Quaternary deposits 0-10% 1 1 4 4* 4 4* 

Quaternary deposits 10-40% 1 1 4 4* 4 4* 

Quaternary deposits >40% 5 8 10 10* 7 7* 

Late Tertiary sediments 0-10% 1 1 4 4* 4 4* 

Late Tertiary sediments 10-40% 1 1 4 4* 4 4* 

Late Tertiary sediments >40% 5 8 10 10* 7 7* 

Early to Mid-Tertiary sed. 0-10% 1 1 4 4* 4 4* 

Early to Mid-Tertiary sed. 10-40% 2 2 10 10* 10 10* 

Early to Mid-Tertiary sed. >40% 5 8 10 10* 7 7* 

Source: Booth, et al, 2012. p. 26. 

 
Key for Table 4. 

Watershed Processes 
(Processes before the “/” are of primary concern; those after the “/” do not 

show as high a magnitude of potential change) 

Watershed 
Management 

Zone 

Overland Flow, Groundwater Recharge / Interflow, Evapotranspiration 1 

Overland Flow / Groundwater Recharge, Interflow, Evapotranspiration 2 

Chemical and Biological Transformations / Overland Flow, Evapotranspiration 3 

Chemical and Biological Transformations (*) / 4 

Delivery of Sediment / Groundwater Recharge, Interflow, Evapotranspiration 5 
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Delivery of Sediment / Overland Flow, Evapotranspiration 6 

Delivery of Sediment / (*) 7 

/ Groundwater Recharge, Interflow, Evapotranspiration 8 

/ Overland Flow, Evapotranspiration 9 

/ (*) 10 

*Groundwater Recharge, if underlain by Groundwater Basin 
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Figure 1.  Watershed Management Zones.  Areas defined in Table 4.  (High resolution 
spatial data coverages available separately.) 
Source: Booth, et al, 2012. 
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Summary Characteristics of the Watershed Management Zones15 
The following summarizes each WMZ’s characteristics and the management approaches 
needed to protect the key watershed processes for that WMZ.  Table 5 indicates the distribution 
of the WMZs within the Central Coast Region’s urban areas.  Attachment A includes maps of 
the WMZs in the Central Coast Region’s urban areas.  Spatial data files are available 
electronically (See Section III.). 
 
 

WMZ 1: Characteristics: Drains to stream or to wetland. Underlain by: Quaternary and Late 
Tertiary deposits, 0-40%; Early to Mid-Tertiary sediments, 0-10%.  Attributes and 
Management Approach: This single WMZ includes almost two-thirds of the urban 
area of the Central Coast Region (Table 5); it is defined by low-gradient deposits 
(Quaternary and Tertiary in age) together with the moderately sloped areas of these 
younger deposits that drain to a stream or wetland.  The dominant watershed 
processes in this setting are infiltration into shallow and deeper soil layers; 
conversely, overland flow is localized and rare.  Management strategies should 
minimize overland flow and promote infiltration, particularly into deeper aquifers if 
overlying a groundwater basin in its recharge area.  

 
WMZ 2: Characteristics: Drains to stream or to wetland.  Underlain by Early to Mid-Tertiary 

sediments, 10-40%.  Attributes and Management Approach: This WMZ is similar to 
WMZ 1 in both materials and watershed processes, but groundwater recharge is 
anticipated to be a less critical watershed process in most areas.  While almost 9% 
of the urban areas of the Central Coast Region are in this WMZ (Table 5), only 1% 
overlies a groundwater basin; thus, whereas management strategies need to 
minimize overland flow as with WMZ 1, they need not emphasize groundwater 
recharge as the chosen approach to the same degree. 

 
WMZ 3: Characteristics: Drains to stream or to wetland.  Underlain by Franciscan mélange 

and Pre-Quaternary crystalline, 0-10%.  Attributes and Management Approach: This 
WMZ includes those few flat areas of the Central Coast Region underlain by old, 
generally impervious rocks with minimal deep infiltration (and intersecting with no 
mapped groundwater basins).  Overland flow is still uncommon over the surface 
soil; and chemical and biological remediation of runoff, reflecting the slow 
movement of infiltrated water within the flat soil layer, are the dominant watershed 
processes.  Management strategies should promote treatment of runoff through 
infiltration, filtration, and by minimizing overland flow. 

 
WMZ 4: Characteristics: Drains to lake, large river, or marine nearshore.  Underlain by all 

geologic types, 0–10%, and Quaternary and Late Tertiary deposits, 10-40%.  
Attributes and Management Approach: This WMZ covers those areas geologically 
equivalent to WMZ’s 1 and 3, but draining to one of the receiving water types that 
are not sensitive to changes in flow rates.  The dominant watershed processes in 
this low-gradient terrain are those providing chemical and biological remediation of 
runoff, but a specific focus on infiltration management strategies is only necessary 
for those parts of this WMZ that overlie a groundwater basin.  This WMZ covers 
13.6% of Central Coast Region’s urban areas (Table 5); almost 11% of the region’s 
urban areas are in this WMZ and overlie a groundwater basin. 

                                            
15

 Booth, et al, pp. 13, 14. 
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WMZ 5: Characteristics: Drains to stream.  Underlain by Quaternary deposits, Late Tertiary 

deposits, and Early to Mid-Tertiary sediments, >40%.  Attributes and Management 
Approach: These steep, geologically young, and generally infiltrative deposits are 
critical to the natural delivery of sediment into the drainage system; management 
strategies should also maintain the relatively high degree of shallow (and locally 
deeper) infiltration that reflects the relatively permeable nature of these deposits.  
Because this WMZ only covers steeply sloping areas, however, it is relatively 
uncommon in urban areas (<3%). 

 
WMZ 6: Characteristics: Drains to stream.  Underlain by Franciscan mélange and Pre-

Quaternary crystalline, >40%.  Attributes and Management Approach: The steeply 
sloping geologic deposits not in WMZ 5 are included here; they are similarly 
important to the natural delivery of sediment into the drainage system but have little 
opportunity for deep infiltration, owing to the physical properties of the underlying 
rock.  Management strategies should maintain natural rates of sediment delivery 
into natural watercourses but avoid any increase in overland flow beyond natural 
rates, which are low where undisturbed even in this steep terrain. 

 
WMZ 7: Characteristics: Drains to large river or marine nearshore.  Underlain by all geologic 

types, >40%.  Attributes and Management Approach: This WMZ is very rare in the 
urban parts of the Central Coast Region (0.1% total) because such terrain provides 
little space or opportunity for urban development.  The receiving waters that 
characterize this WMZ are insensitive to changes in runoff rates but still depend on 
natural sediment delivery processes for their continued health; thus, management 
strategies need to focus on maintaining the delivery of sediment in the few areas 
that the WMZ is found.  

 
WMZ 8: Characteristics: Drains to wetland.  Underlain by Quaternary deposits, Late Tertiary 

deposits, and Early to Mid-Tertiary sediments >40%.  Attributes and Management 
Approach: Equivalent to WMZ 5 but with a different receiving-water type, these 
steep and generally infiltrative deposits should be managed to maintain the 
relatively high degree of shallow (and locally deeper) infiltration that reflects the 
relatively permeable nature of these deposits.  Delivery of sediment, however, is 
unlikely to be important to downstream receiving water (i.e., wetland) health.  Even 
more so than with the other steep WMZs, this type is extremely uncommon in the 
Central Coast Region’s urban areas (0.1%). 

 
WMZ 9: Characteristics: Drains to wetland.  Underlain by Franciscan mélange and Pre-

Quaternary crystalline, >10%; or drains to stream or wetland, and underlain by 
Franciscan mélange and Pre-Quaternary crystalline, 10–40%.  Attributes and 
Management Approach: These moderately sloping, older rocks that drain to either a 
stream or wetland are neither extremely sensitive to changes in infiltrative 
processes (because the underlying rock types are typically impervious), nor key 
sources of sediment delivery (because slopes are only moderate in gradient).  
Overland flow is still uncommon over the surface soil, and so management 
strategies should apply reasonable care to avoid gross changes in the distribution of 
runoff between surface and subsurface flow paths.  About 6% of the urban parts of 
the Central Coast Region are found on this WMZ (Table 5); none include an 
underlying groundwater basin, emphasizing the relative unimportance of 
maintaining deep infiltration. 
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WMZ 10: Characteristics: Drains to lake, large river, or marine nearshore.  Underlain by 

Franciscan mélange, Pre-Quaternary crystalline, Early to Mid-Tertiary sediments, 
10-40%; or, drains to lake and underlain by all geologic types >40%.  Attributes and 
Management Approach: Covering less than 1% of the urban areas of the Region, 
this WMZ drains into those receiving waters insensitive to changes in runoff rates.  
It includes the moderately sloped areas that are anticipated not to be key sediment-
delivery sources (by virtue of hillslope gradient) or that drain into lakes (which 
generally do not require natural rates of sediment delivery for their continued 
health).  Across the entire urbanized part of the Central Coast Region, less than 1 
square kilometer of this WMZ also overlies a mapped groundwater basin, 
suggesting that a broad management focus on deep infiltration is unwarranted. 

 
Table 5. Percentage of Central Coast Urban Areas by WMZ 

WMZ Percent Urban Area 

1 62.6 

2 8.8 

3 2.5 

4 13.6 

5 2.6 

6 2.2 

7 0.1 

8 0.1 

9 6.3 

10 1.0 

Water 0.2 

 
100% 

Source: GIS analysis by Stillwater Sciences, 2012 
 

IV. Management Strategies for Watershed Management Zones16 
 
These Post-Construction Requirements shift from the historic, symptomatic approach to 
stormwater management and hydromodification control to an approach focusing on the 
protection of key watershed processes.  Instead of identifying a problematic outcome of urban 
development (e.g., “eroding stream channels”) and requiring a targeted ‘fix’ to the ‘problem’ 
(e.g., “armor the bank”), these Post-Construction Requirements target the root causes of 
changes to receiving waters—namely, aspects of development projects that disrupt the 
watershed processes that sustain the health and function of these waterbodies.  Furthermore, 
these Post-Construction Requirements reflect the geographic diversity of the Central Coast by 
stratifying the region into Watershed Management Zones allowing management to focus on 
watershed processes where they are known to occur.  Management strategies, therefore, must 
focus on the key watershed processes of each Watershed Management Zone.  The result is a 
process-based stormwater management approach. 
 
To support process-based stormwater management, broad sets of management strategies can 
be assigned that target the protection of watershed processes in various settings, and for which 

                                            
16

 Booth, et al, 2012. pp. 31-34. 
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numeric performance requirements are provided.  Although there is no formally accepted “list” of 
such strategies, the following set offers a useful organizational framework: 
 
1) Flow Control  
Flow Control encompasses a broad range of stormwater criteria for addressing hydraulic and 
hydrologic goals.  This includes regulations that typically mandate that (1) post-development 
peak flows are less than or equal to pre-development peak flows for a series of intermediate 
and/or large design storm events (i.e., “storm event peak flow” control); (2) runoff from flows 
with the highest risk potential for channel erosion, and by extension damage to aquatic habitat, 
are not increased in duration (“flow-duration control”); and (3) runoff is infiltrated or retained 
onsite, without specific reference to the range of stream-channel flows that are affected, to 
maintain  groundwater flow or reduce overall runoff volume (“retain volume”). 
 
2) Water Quality Treatment  
Water Quality Treatment includes a suite of Stormwater Control Measures (SCMs) that address 
the major link between urbanization and water quality impairment, which is caused by the 
increased runoff from impervious surfaces and soil compaction of pervious areas, and the 
delivery of urban sources of pollutants such as nutrients from fertilizer, metals from brake pads, 
and sediment from exposed soil surfaces.  
 
3) Preserve Delivery of Sediment and Organics  
Preserve Delivery of Sediment and Organics into the channel network is critical for the 
maintenance of various habitat features and aquatic ecosystems in the fluvial setting.  While 
preservation of these functions is not a goal found in most stormwater regulations, it is often 
discussed qualitatively as a goal in establishing or justifying riparian buffer requirements. 
 
4) Maintain Soil and Vegetation Regime  
Maintain Soil and Vegetation Regime is a valuable and highly effective alternative to water-
quality treatment, because much impairment is due to the isolation of soil and vegetation from 
the path of urban stormwater runoff, which in turn eliminates the processes of filtration, 
adsorption, biological uptake, oxidation, and microbial breakdown (collectively termed the 
watershed process of “Chemical and Biological Transformations” by the Joint Effort).  Note that 
this management strategy overlaps with several others: not only can it accomplish water-quality 
treatment, but also it can constitute stormwater volume-based flow control and preserve the 
delivery of sediment and organics to waterbodies if located adjacent to waterbodies.  Moreover, 
it is a (typically intentional) byproduct of any application of land-preservation strategies as well. 
 
5) Land Preservation  
Land Preservation includes open space requirements and minimization of effective impervious 
area.  Both have the goal of avoiding or directing runoff from impervious surfaces to pervious 
areas, rather than routing it directly to the storm drainage system. 
 
Within each broad category of management strategies, multiple SCMs are available for direct 
application to meet performance criteria.  Similarly, a single SCM may reflect multiple 
management strategies and address more than one watershed process, which provides the 
reminder that well-chosen SCMs can accomplish multiple objectives within a relatively simple 
mitigation approach.  In addition, some SCMs are traditional facilities (‘structural’ SCMs), 
whereas others may affect overall site design, choice of construction materials and approaches, 
or may invoke programmatic strategies administered over a larger area (e.g., rain barrel 
incentive program).  This great variety of available measures means the designer will likely need 
to make use of a suite of SCMs that, in combination, can meet the performance requirements 
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required for the protection of watershed processes at the site.  The designer’s task is to optimize 
the choice of SCMs to achieve the desired net benefits with a desired level of simplicity and 
necessary degree of reliability. 
 
 

V. Post-Construction Performance Requirements 
 
The core of these Post-Construction Requirements is a group of Performance Requirements for 
new and redevelopment projects that invoke the management strategies discussed above.  The 
following discusses each Performance Requirement and related implementation requirements, 
including the types of projects subject to the Performance Requirements and the necessary 
analytical methods required to meet compliance.  Flow charts to assist in determining which 
Performance Requirements apply are provided in Attachment C. 
 
The Performance Requirements rely on four important strategies that are critical to recognize for 
a full understanding of how the requirements, taken together, will result in protection of 
watershed processes and the beneficial uses they support: 1) a reliance on LID to the extent 
feasible to achieve protection of the broadest suite of watershed processes not effectively 
targeted by structural controls; 2) the use of Stormwater Control Plans to ensure project 
applicants have followed due diligence in selecting SCMs and have optimized LID; 3) the 
combination of retention and peak management requirements on larger sites to achieve a broad 
spectrum of watershed process protection while also protecting stream channels from 
hydromodification impacts; and 4) the additive application of Performance Requirements as 
projects trigger each size threshold (e.g., the largest sites must meet Performance 
Requirements applying to smaller sites).  Elements of these strategies are integrated into the 
Performance Requirements to support successful implementation. 
 
1) Regulated Projects 
Development projects subject to these requirements are a subset of the diverse spectrum of 
development projects Permittees approve.  The Post-Construction Requirements specify 
several exemptions, including, for example, road maintenance projects and trail projects that 
direct runoff to adjacent vegetated areas.   
 
Following a convention used throughout the United States, these Post-Construction 
Requirements use the amount of impervious surface as the parameter of interest in determining 
applicability.  Thus, only projects that create and/or replace impervious surface are potentially 
subject to regulation of post-construction requirements.  Central Coast Water Board staff 
recognizes that a development project’s impervious surface is an imperfect proxy for all 
potential post-construction impacts of the project.  For example, land disturbance that does not 
lead to the placement of impervious surfaces (e.g., construction of a gravel road) may still result 
in impacts to watershed processes by potentially compacting infiltrative soils, removing 
vegetation, or permanently altering drainage patterns.   
 
These Post-Construction Requirements compensate for this imperfection by applying 
Performance Requirements, in some cases, to the entire site area, not just the impervious 
surface area.  For example, Performance Requirement No. 1 applies to the entire site area, 
while Performance Requirement No.s 2-4 apply only to the site’s Equivalent Impervious Surface 
Area (see Post-Construction Requirements Attachment E). 
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2) Performance Requirement No. 1: Site Design and Runoff Reduction 
This requirement applies to projects that create and/or replace > 2,500 square feet of 
impervious surface and requires projects to utilize site design and runoff reduction measures, 
where feasible.  The site design measures are the first and best opportunity to invoke 
management strategies for land preservation, and maintenance of soil and vegetation regime, 
which in turn support other strategies for flow control, water quality treatment, and preserving 
delivery sediment and organic matter to receiving waters.  For example, minimizing impervious 
surfaces and minimizing compaction of native soils in site design preserves land area available 
to support these watershed processes, and retains the soils’ capacity to infiltrate water, reducing 
runoff that requires treatment and flow controls.  Performance Requirement No.1 invokes the 
LID design concept of mimicking predevelopment hydrology to the extent feasible. 
 
Projects creating and/or replacing 2,500 square feet of impervious surface are too small to 
justify numeric requirements that would require hydrologic or engineering analysis.  However, 
they are large enough to generate impacts to watershed processes, both individually and 
cumulatively, over time in a watershed.  Permittees must apply this requirement by informing 
project applicants that the specific measures must be pursued on the project site where 
feasible, and requiring the applicant, through application/approval documents, to indicate which 
measures are being implemented on their project.  Performance Requirement No.1 is required 
on all Regulated Projects in all WMZs.  
 
3) Performance Requirement No. 2: Water Quality Treatment 
The Water Quality Treatment Performance Requirement in these Post-Construction 
Requirements applies to Regulated Projects that create and/or replace > 5,000 square feet of 
Net Impervious Area, and to detached single-family residences that create and/or replace > 
15,000 square feet of Net Impervious Area.  Net Impervious Area, or, the sum of new and 
reconstructed impervious areas, minus any reduction in total site imperviousness, between pre- 
and post-project conditions, is used to determine applicability of the Water Quality Treatment 
Performance Requirement.  The Net calculation is intended to provide a possible exemption for 
projects that would be subject to Water Quality Treatment Performance Requirements when 
their new and replaced impervious surfaces exceed 5,000 square feet, even when the project 
results in lower total imperviousness.  While expected to occur in a limited number of cases, the 
Net calculation may provide applicants an incentive to reduce the total amount of 
imperviousness in some smaller Regulated Projects. Performance Requirement No. 2 applies to 
all projects in all Watershed Management Zones and is applied ‘cumulatively’ (i.e., it applies to 
all projects larger than 15,000 square feet). 
 
A National Urban Runoff Program (NURP) study showed that heavy metals, organics, coliform 
bacteria, nutrients, oxygen demanding substances (e.g., decaying vegetation), and total 
suspended solids are found at relatively high levels in stormwater and non-stormwater 
discharges.17  It also found that MS4 discharges draining residential, commercial, and light 
industrial areas contain significant loadings of total suspended solids and other pollutants.  In 
addition, the State Water Board Urban Runoff Technical Advisory Committee (TAC) finds that 
urban runoff pollutants include sediments, nutrients, oxygen-demanding substances, heavy 
metals, petroleum hydrocarbons, pathogenic bacteria, viruses, and pesticides.18  Runoff that 

                                            
17

 State Water Resources Control Board. Order WQ 2001-15, In the Matter of Petitions of Building 

Industry Association of San Diego County and Western States Petroleum Association, 15 November 

2001. Web. 11 August 2011. 
18

 State Water Resources Control Board. Nonpoint Source Pollution Control Program. Urban Runoff 
Technical Advisory Committee Report, November 1994. Web. 11 August 2011. 
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flows over streets, parking lots, construction sites, and industrial, commercial, residential, and 
municipal areas carries these untreated pollutants through MS4s directly to receiving waters. 
 
The Natural Resources Defense Council (NRDC) 1999 Report, “Stormwater Strategies, 
Community Responses to Runoff Pollution” identifies concentration of pollutants in runoff to be 
one of the main causes of the stormwater pollution problem in developed areas.  The report 
states that certain industrial, commercial, residential and construction activities are large 
contributors of pollutant concentrations in stormwater runoff.  As human population density 
increases, it brings with it proportionately higher levels of car emissions, car maintenance 
wastes, municipal sewage, pesticides, household hazardous wastes, pet wastes, and trash. 
 
Studies show that the level of imperviousness in an area strongly correlates with the quality of 
nearby receiving waters.19  One comprehensive study, which looked at numerous areas, 
variables, and methods, revealed that stream degradation occurs at levels of imperviousness as 
low as 10 – 20 percent.20  Stream degradation is a decline in the biological integrity and physical 
habitat conditions that are necessary to support natural biological diversity.  For instance, few 
urban streams can support diverse benthic communities with imperviousness greater than or 
equal to 25 percent.21  To provide some perspective, a medium density, single-family residential 
area can be from 25 percent to 60 percent impervious (variation due to street and parking 
design).22   More recently, a report on the effects of imperviousness in southern California 
streams found that local ephemeral and intermittent streams are more sensitive to such effects 
than streams in other parts of the country.  This study, by the Southern California Coastal Water 
Research Program, estimated a threshold of response at a two to three percent change in 
percent of impervious cover in a watershed. 23, 24 
 
According to the Center for Watershed Protection, urbanization strongly shapes the quality of 
both surface and groundwater in arid and semi-arid regions of the southwest.  Since rain events 
are so rare, pollutants have more time to build up on impervious surfaces compared to humid 
regions.  Therefore, pollutant concentrations in stormwater runoff from arid watersheds tend to 
be higher than that of humid watersheds.25  The effect of antecedent rainfall events is 
demonstrated in a recent report from the California Department of Transportation (Caltrans) that 
found the concept of a seasonal first flush is applicable to the southern California climate.26 
 
The Water Quality Treatment Performance Requirement addresses post-construction pollutant 
loading through treatment measures that emphasize LID (harvesting and re-use, infiltration, and 
evapotranspiration) and biofiltration over conventional non-retention based or flow-based 
treatment approaches.  All SCMs are to be designed for 85th percentile rainfall events as 
specified.   
 
Flow-through treatment methods are generally recognized as achieving less than 100 percent 
pollutant removal from runoff leaving the site.  By comparison, retention would result in 100 
percent removal by virtue of preventing the discharge of runoff from the specified design storm.  
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However, in these Post-Construction Requirements the allowance of flow-based treatment for 
projects up to 15,000 square feet is provided in recognition of several factors: 1) total pollutant 
generation and associated water quality impacts from smaller projects are anticipated to be less 
than those of larger (>15,000 square feet) projects; 2) greater technical challenges due to space 
constraints of achieving retention on smaller sites relative to larger sites; and 3) higher costs, 
relative to total project value, for smaller projects to achieve retention.  Furthermore, the 
retention requirement imposed for projects larger than 15,000 square feet requires that the 
project applicant demonstrate technical infeasibility before rejecting retention-based SCMs and 
selecting flow-through measures (unless the project is in an Urban Sustainability Area, wherein 
the requirement to demonstrate technical infeasibility is waived).  
 
While the option of flow-through treatment is available for projects <15,000, the project applicant 
must submit a Stormwater Control Plan demonstrating why LID and biofiltration treatment 
systems could not be implemented.  Permittees are required to review the Stormwater Control 
Plan and confirm that the feasibility of LID and biofiltration treatment system implementation has 
been considered before approving non-retention based treatment systems. 
 
Central Coast Water Board staff places biofiltration treatment before non-retention based 
treatment systems in the order of preference because of the potential for the biofiltration system 
to achieve infiltration/retention and to replicate watershed processes (evapotranspiration, 
chemical and biological transformations) to a greater degree than other flow-through (non-
retention) measures.  The biofiltration treatment system can provide infiltration to the extent site 
soils allow it (e.g., in sites with highly infiltrative soils, the system would be expected to infiltrate, 
thus, retain a greater proportion of runoff directed to it, whereas a site with lower permeable 
soils would release more treated runoff to the storm drain system or receiving water.)  While 
additional information is needed to ascertain more precise understanding of the pollutant 
removal efficiency of these systems, Central Coast Water Board staff supports their use 
because of the multiple benefits they offer over non-retention based treatment systems. 
 
The option of providing treatment with biofiltration treatment systems is stipulated by the 
requirement that the system used be as effective as a biofiltration treatment system with the 
design parameters specified in the Post-Construction Requirements.  Central Coast Water 
Board staff recommends that the minimum specifications for biofiltration systems in the Post-
Construction Requirements be used in conjunction with additional guidance and specifications 
to ensure proper functioning of biofiltration systems.  Central Coast Water Board staff modified 
the specification of minimum planting depth in biofiltration systems from that specified in designs 
used commonly in parts of the San Francisco Bay Area.  A 24-inch minimum planting medium 
depth, as opposed to the 18-inch minimum depth indicated in the Bay Area specifications, is 
required because of current uncertainty of performance for bioretention systems with under-
drains.27  Questions remain about the functional roles of plants and specified soils mixes in 
California's arid climate, and providing greater soil media depth can provide improved 
performance in the interim period, as California research is carried out and regional guidelines 
are developed.  Technical guidance for designing bioretention facilities is available from the 
Central Coast LID Initiative.  The guidance includes specification and plant lists selected for the 
Central Coast climate. 
(http://www.centralcoastlidi.org/Central_Coast_LIDI/LID_Structural_BMPs.html) 
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4) Performance Requirement No. 3: Runoff Retention 
All Regulated Projects that create and/or replace ≥15,000 square feet of impervious surface in 
all WMZs except WMZ 3, which is underlain by generally impervious rocks, and WMZs 4, 7, and 
10 where not underlain by groundwater basins, must retain stormwater runoff to protect 
watershed processes so that beneficial uses of receiving waters are maintained and, where 
applicable, restored.  Where technically feasible, the goal of the retention requirement is that 
100 percent of the volume of water from storms less than or equal to the indicated percentile 
event (85th or 95th), over the footprint of the project, will not discharge to surface waters.  This 
Performance Requirement indicates compliance can be achieved through infiltration in some 
WMZs, and through non-infiltrative (storage, use, etc.) methods in others.   
 
The Post-Construction Requirements include hydrologic analysis and sizing methods to 
calculate runoff volumes and size SCMs. These methods provide an event-based hydrologic 
analysis approach (see Post-Construction Requirements Attachment D).  Calculations are 
conservative to acknowledge the limitations of event-based approaches while avoiding the 
necessity of calibrated, continuous simulation modeling.  The sizing approach outlined in 
Attachment D of the Post-Construction Requirements was developed by a team of stakeholders 
including municipal stormwater agency representatives, practicing professional engineers, and 
Central Coast Water Board staff.  Attachment G of this Technical Support Document describes 
the analysis conducted to arrive at the sizing approach.     
 
Attachment D describes facility sizing by one of two methods: Simple Method, and Routing 
Method.  The Simple Method is a direct calculation of facility size based on the runoff volume 
generated by a single 85th or 95th percentile 24-hr rainfall event, whichever applies.  The 
calculated runoff volume is the resulting facility design volume, or, Stormwater Control Measure 
Capture Volume of the facility. 
 
The Routing Method uses hydrograph analysis to determine the Stormwater Control Measure 
Capture Volume needed to retain the runoff generated by the 85th or 95th percentile 24-hr rainfall 
event, whichever applies.  In this method, the Stormwater Control Measure Capture Volume is 
based on both the rate of flow from tributary areas into the Stormwater Control Measure, and 
the rate of flow out of the Stormwater Control Measure through infiltration into soils during the 
rainfall event.  The Stormwater Control Measure must be designed such that a single 95th or 85th 
percentile 24-hr rainfall event will not overflow the Stormwater Control Measure.  Application of 
the Routing Method results in stormwater retention facilities that are smaller than those sized 
using the Simple Method. 
 
As an alternative to the sizing method provided in Attachment D, the Permittee can allow project 
applicants to use a locally/regionally calibrated continuous simulation-based model to improve 
hydrologic analysis and SCM sizing, or Central Coast Water Board Executive Officer approved 
hydrologic analysis and sizing methods as effective in optimizing on-site retention as the sizing 
methods outlined in Attachment D.  
 
Where technical infeasibility limits on-site compliance, the Post-Construction Requirements 
specify a 10 percent limit on what portion of a site’s Equivalent Impervious Surface Area must 
be dedicated to retention-based structural Stormwater Control Measures (see Post-Construction 
Requirements Section B.4.e.).  If technical infeasibility can be demonstrated, and a project 
meets the 10 percent limit, no off-site mitigation is required for any remaining volume per the 
Runoff Retention Performance Requirement.  By establishing an upper boundary on site area 
dedicated to stormwater controls, this adjustment provides a clear point of compliance that 
corresponds well with landscape dedications already required by many municipalities.  The 
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upper limit is particularly important for projects in areas of high rainfall depths and tight, clayey 
soils, though this combination of conditions affect only a fraction of all urbanized portions of the 
Central Coast Region.  Sites with these conditions will be held to the runoff retention that is 
possible within the 10 percent area and no more. 
 
Where off-site mitigation is required (e.g., where less than 10 percent of the Equivalent 
Impervious Surface Area is allocated to retention-based SCMs and there is remaining runoff 
volume), the volume to be mitigated is determined by the project site’s characteristics, not the 
off-site project site’s characteristics.  The calculation of the volume to be mitigated is thus 
equivalent to the amount of retention that would have occurred on the project site, had the full 
10 percent of Equivalent Impervious Surface Area been allocated.  Attachment F provides 
examples for Calculating Off-Site Retention Requirements. 
 

The Basis for Requiring Runoff Retention 
For the purposes of these Post-Construction Requirements, retaining runoff from all rain storms 
up to and including the 85th or 95th percentile storm is analogous to maintaining or restoring the 
pre-development hydrology with respect to the volume, flow rate, duration and temperature of 
the runoff for most sites.  Retention of runoff up to these percentile storms is indicated because 
this storm size represents the volume that appears to best represent the volume that is fully 
infiltrated in a natural condition and thus should be managed onsite to maintain this pre-
development hydrology for duration, rate and volume of stormwater flows.  Maintaining pre-
development runoff duration, rate, and volume provides broad support to watershed processes, 
including, reduced overland flow, infiltration, interflow, and groundwater recharge, and achieves 
reductions in urban pollutant loading of receiving waters that are non-existent under natural 
conditions.  
 
In general, only large storms generate significant runoff under pre-development conditions.  The 
Joint Effort landscape analysis confirmed that this holds true for most of the Central Coast 
Region and the designated WMZs reflect this.28  The relative rarity of overland flow in 
undisturbed conditions is not unique to the Central Coast however.  It is in fact the basis for 
federal stormwater control standards promulgated by the Energy Independence and Security 
Act of 200729 (EISA) and applied throughout the United States.  The EISA standard includes a 
95th percentile retention requirement for federal facilities creating or replacing > 5,000 square 
feet.   Rain storms smaller than the 95th percentile storm are considered small storms.  The 
EISA Technical Guidance states: 
 

“The runoff produced by these small storms and the initial portion of larger 
storms has a strong negative cumulative impact on receiving water hydrology 
and water quality.  In areas that have been developed, runoff is generated from 
almost all storms, both small and large, due to the impervious surfaces 
associated with development and the loss of soils and vegetation.  In contrast, 
natural or undeveloped areas discharge little or no runoff from small storms 
because the rain is absorbed by the landscape and vegetation.  Studies have 
shown that increases in runoff event frequency, volume and rate can be 
diminished or eliminated through the use of Green Infrastructure/LID designs and 
practices, which infiltrate, evapotranspire, and capture and use stormwater.”30 
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  Booth, et al, 2011b. p. vi. 
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  USEPA, 2009. http://www.epa.gov/owow/NPS/lid/section438/pdf/final_sec438_eisa.pdf 
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Retaining 100 percent of all rainfall events equal to or less than the 95th percentile rainfall event 
approach was selected because “it employs natural treatment and flow attenuation methods that 
are presumed to have existed on the site before construction of infrastructure (e.g., building, 
roads, parking lots, driveways) and is intended to infiltrate or evapotranspirate the full volume of 
the 95th percentile storm.”31 
 
The United States Environmental Protection Agency’s 2010 MS4 Permit Improvement Guide 
provides the 95th percentile criterion as an example for communities to adopt.  In that guidance 
document, one of the examples of site performance standards states, “Design, construct, and 
maintain stormwater management practices that manage rainfall onsite, and prevent the offsite 
discharge of the precipitation from all rainfall events less than or equal to [insert standards, such 
as ‘the 95th percentile rainfall event’].” 32 
 
Runoff retention requirements achieve water quality treatment objectives as well.  For the 
purposes of these Post-Construction Requirements, achieving compliance with Performance 
Requirement No. 3 equates with compliance with Performance Requirement No. 2, Water 
Quality Treatment, since runoff retention effectively eliminates pollutant loading of receiving 
waters from rain events up to the 85th or 95th Percentile event. 
 
Retention Requirements Keyed to WMZs 
In WMZ 1 and, where overlying Groundwater Basins, in WMZs 4, 7 and 10, Performance 
Requirement No. 3 is to retain the 95th Percentile via infiltration.  The conclusion of the Joint 
Effort landscape analysis33 is that the dominant watershed process throughout these WMZs is 
infiltration into shallow and deeper soil layers and that overland flow is localized and rare (see 
Table 4 Key). The imperative for infiltration to support recharge of known groundwater basins is 
self-evident in a region as heavily reliant on groundwater as the Central Coast.   
 
In WMZ 2 Performance Requirement No. 3 is to retain the 95th Percentile event via storage, 
rainwater harvesting, infiltration, and/or evapotranspiration.  Infiltration is not essential in this 
WMZ (only 1% of the Central Coast Region’s urban area in this WMZ overlies a groundwater 
basin).  Nevertheless, overland flow is still rare due to subsurface flow, so the retention 
requirement prevents discharges below a threshold presumed to replicate pre-development 
hydrology.  Where non-infiltrative methods are allowed, runoff can be harvested and used and 
ultimately may be discharged via a sanitary treatment system.  For example, if runoff is captured 
for non-potable uses such as toilet flushing or other uses that are not irrigation related, these 
waters potentially could be discharged into the sanitary sewer system. 
 
Performance Requirement No.3 for WMZs 5, 6, 8, and 9 is to retain the 85th Percentile Rainfall 
Event.  The dominant watershed processes in these WMZs, as determined by receiving water 
type, geologic material and slope, indicate a threshold for retention lower than the 95th 
percentile required for WMZs 1 and 2, and WMZs 4, 7, and 10 where they overly groundwater 
basins.  Watershed processes in WMZs 5, 6, 8, and 9 also include groundwater recharge, 
interflow, and overland flow (see Table 4 Key), and these processes are effectively managed by 
retention of small storms on site.  However, the processes are less critical or less responsive to 
disturbance than in the WMZs where 95th percentile retention is required. 
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In WMZs 5 and 8, compliance must be achieved via infiltration. These steep, geologically 
young, and generally infiltrative deposits require management strategies to maintain the 
relatively high degree of shallow (and locally deeper) infiltration that reflects the relatively 
permeable nature of these deposits.  However slopes greater than 40% indicate a low potential 
for overland flow under undisturbed conditions. 
 
WMZs 6 and 9 allow retention of the 85th Percentile Rainfall event through storage, rainwater 
harvesting, infiltration, and/or evapotranspiration, where feasible.  WMZ 6 includes steeply 
sloping areas that provide little opportunity for deep infiltration, owing to the physical properties 
of the underlying rock.  Management strategies should avoid any increase in overland flow 
beyond natural rates, which are low where undisturbed even in this steep terrain.  WMZ 9 
includes moderately sloped, older rocks that drain to either a stream or wetland that are not 
extremely sensitive to changes in infiltrative processes (because the underlying rock types are 
typically impervious).  Overland flow is still uncommon over the surface soil, however retention 
is required to avoid gross changes in the distribution of runoff between surface and subsurface 
flow paths.  Deep infiltration is unnecessary in the absence of an underlying groundwater basin. 
 
Feasibility of Achieving Retention   

These Post-Construction Requirements require all applicable Regulated Projects to meet the 
Runoff Retention Performance Requirements using LID Development Standards, which include: 
site assessment measures; site design measures; site runoff reduction measures; and structural 
SCMs that optimize protection and restoration of watershed processes, such as bioretention 
and other small-scale, decentralized, LID measures.  The applicant must demonstrate through 
submittal of the Stormwater Control Plan that each of these elements has been achieved to the 
extent feasible before selecting more conventional structural SCMs.  Where LID SCMs and/or 
BMPs are not feasible, the Permittee may allow Regulated Projects to use conventional designs 
(wet ponds, dry wells, infiltration basins) to meet the Runoff Retention Performance 
Requirement.  
 
The site assessment and site design measures are the first and best opportunity to invoke the 
entire suite of management strategies that protect watershed processes, including: land 
preservation, maintenance of soil and vegetation regime, flow control, water quality, and the 
delivery sediment and organic matter to receiving waters.  The runoff reduction measures are 
intended to further reduce the total volumes of runoff that must be retained through structural 
measures by directing runoff to undisturbed or natural landscaped areas that the applicant can 
demonstrate infiltrate runoff.  The applicant should quantify the portion of the total Performance 
Requirement retention volume addressed through these measures and then address any 
remaining volume using structural SCMs.  Structural SCMs consistent with LID principles of 
retention and/or treatment via infiltration, evapotranspiration, filtration, or capture and reuse are 
to be prioritized in addressing the remaining volume. 
 
The LID Development Standard ensures that the project applicants avail themselves of the 
great variety of available measures that, in combination, can meet the performance 
requirements required for the protection of watershed processes at the site.  The applicant’s 
task is to optimize the choice of SCMs to achieve the desired net benefits with a desired level of 
simplicity and necessary degree of reliability.  LID Stormwater Control Measure/Best 
Management Practice selection and design guidance is available from the following resources: 
1) Southern California LID BMP Manual,34 2) Contra Costa C.3 Manual,35 and 3) City of Santa 
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Barbara LID BMP Manual.36  Guidance specific to LID structural BMPs is also available through 
the Central Coast LID Initiative.37 
 
Studies Evaluating Feasibility of Retaining the 95th Percentile Rain Event 
While there is substantial information available offering broad justification for retention 
requirements, there is an increasing number of studies evaluating the feasibility of actually 
achieving retention requirements in development projects.  Two studies are discussed here: 
 
Horner and Gretz, 2011:  This study investigated the degree to which low-impact development 
methods or green infrastructure, can meet retention standards.38  The study assessed five 
urban land use scenarios (three residential, one retail commercial, and one infill 
redevelopment); each placed in four climate regions in the continental United States on 
regionally common soil types (Hydrologic Soil Group (HSG) B, C, D).   
 
For the 95th percentile retention standard, the investigators found that infiltration/bioretention 
methods could retain all post-development runoff and pre-existing groundwater recharge, as 
well as attenuate all pollutant transport, in three residential land use development types on HSG 
B soils, in all cases, in all regions, taking a fraction of the available pervious area to do so.   For 
the more highly impervious commercial retail and redevelopment cases, bioretention would 
retain about 45 percent of the runoff and pollutants generated and save about 40 percent of the 
pre-development recharge.  Applying roof runoff management measures in these cases 
approximately doubled retention and pollutant reduction for the retail commercial land use and 
raised it to 100 percent for the redevelopment scenario.  These measures include harvesting, 
temporarily storing, and applying roof runoff to use in the building or, efficiently directing roof 
runoff into the soil through downspout dispersion systems. 
 
Results were generally similar with HSG C soils, although more of the pervious portion of sites 
was required to equal the retention seen on B soils.  For development on the D soils in all 
climate regions, use of roof runoff management techniques was estimated to increase runoff 
retention and pollutant reduction from zero to approximately one-third to two-thirds of the post-
development runoff generated, depending on the land use case.39. 
   
Using the LID methods considered, projects on HSG B and C soils were projected to meet the 
95th percentile retention standard in all but 12 of 125 evaluations.   On HSG D soils, all 
hypothetical projects were able to retain greater than 50 percent of the runoff volume associated 
with the 85th percentile, 24-hour precipitation event and the authors noted that opportunities to 
use practices or site design principles not modeled in their analysis could potentially further 
increase the runoff retention volume.40  
 
The distribution of soil types within the urban areas of the Central Coast indicate that 
approximately half of the region has high to moderately infiltrative soils, A and B, and half has 
slow to very slow infiltrative soils, C and D (Table 6).  The soil groups, based on estimates of 

                                                                                                                                             
35

 Contra Costa Glean Water Program, C.3 Guidebook (http://www.cccleanwater.org/c3-guidebook.html) 
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runoff potential are mapped over broad areas that do not capture variations in the infiltrative 
capacity of soils.  Consequently, sites mapped as a particular HSG Group, will likely exhibit 
variation in infiltration capacities.  
 

Table 6.  Soil Types within Urban Areas of the Central Coast 

Hydrologic Soil Group Percentage in Urban Areas 

A 13% 

B 37% 

C 19% 

D 27% 
 Source: Stillwater Sciences, GIS analysis 

 
Technical Guidance for the Federal EISA:  The EISA Technical Guidance includes nine case 
studies of projects designed to retain the 95th percentile rain event.  The case studies are 
intended to be representative of the range of projects subject to the EISA requirements and 
include differing geographic locations, site conditions, and project sizes and types; all for 
projects with a footprint greater than 5,000 square feet.  Assumptions were used to keep a 
“somewhat conservative cap” on the scenarios in order to demonstrate the feasibility of the 
approach.41  
 
Although sites varied in terms of climate and soil conditions, in most of the scenarios selected, 
the 95th percentile storm event could be managed onsite with LID and green infrastructure 
systems.42  The case studies include eight sites where it was technically feasible to design the 
stormwater management system to retain the 95th percentile storm onsite.  On a ninth site, site 
constraints allowed the designers to retain only 75% of the 95th percentile storm.43  
 
Adjustments to the Runoff Retention Performance Requirements for Redevelopment 
In acknowledgement of the technical challenges of meeting retention requirements in 
redevelopment contexts, and consistent with a presumed water quality benefit of infill and 
redevelopment, relative to new development, these Post-Construction Requirements include 
adjustments to the Runoff Retention Performance Requirement for redevelopment.  There is 
precedent for such adjustments in other California municipal stormwater permits as well.  In 
these Post-Construction Requirements the adjustment is applied in determining the total amount 
of impervious surface that must meet the Performance Requirement.  The adjustments result in 
less of the impervious surface being subject to the retention requirement.  In all Regulated 
Projects, one-half (50%) of replaced impervious surface is subject to the Retention 
Requirements.  The entire area (100%) of new impervious surface remains subject to the 
Retention Requirements, unless the project is within an Urban Sustainability Area and eligible 
for Alternative Compliance.  In that instance, one-half (50%) of new impervious surface is 
subject to the Retention Requirements.  The Urban Sustainability Area is discussed in greater 
detail below (Alternative Compliance). 
 
5) Performance Requirement No. 4: Peak Management 
The Peak Management Performance Requirement is applied to projects that create and/or 
replace >22,500 square feet of impervious surface.  The criterion itself states that post-
development peak flows shall not exceed pre-project peak flows for the 2- through 10-yr storm 
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events.  Peak management is required only in Watershed Management Zones where receiving 
waters (streams) are potentially impacted by hydromodification effects resulting from alterations 
to runoff duration, rate, and volume.  These include WMZs 1, 2, 3, 6, and 9. 
 
Central Coast Water Board staff recognizes that peak management alone is not sufficient to 
protect downstream receiving waters due to the extended flow durations that can still cause 
adverse impacts.  However, Central Coast Water Board staff anticipates that the Peak 
Management criterion, when used in combination with the Runoff Retention requirement, will 
achieve a broad spectrum of watershed process protection while also protecting stream 
channels from hydromodification impacts.  Central Coast Water Board staff’s judgment is based 
on the fact that the retention requirement is expected to avoid gross changes in the distribution 
of runoff between surface and subsurface flow paths for smaller events, and that peak 
management is expected to provide critical stream protection from the larger events, starting 
conservatively at the 2-year storm event.   
 
Relationship of Retention/Peak Management to Flow Duration Management 
Retaining both the runoff produced by small storms and the first part of larger storms can 
reduce the cumulative impacts of altered flow regimes on receiving water hydrology, including 
channel degradation and diminished baseflow.  For example, the EISA Technical Guidance 
states, “for the purposes of this guidance, retaining all storms up to and including the 95th 
percentile storm event is analogous to maintaining or restoring the pre-development hydrology 
with respect to the volume, flow rate, duration and temperature of the runoff for most sites.”44    
 
Using retention to maintain flow duration in particular addresses a well-recognized cause of 
impacts to stream stability.  Many current municipal stormwater permits require flow duration 
control to protect streams from the effects of flow regimes altered by urban development.  The 
use of flow-duration matching in pre- and post-development conditions to maintain channel 
stability was first suggested in 1989 in watershed plans being developed for the greater Seattle 
area.  The range of urban-influenced flows requiring control was initially established as one-half 
of the two-year recurrence (0.5Q2) through the 100-year flow (Q100).45  Flow-duration 
management typically relies on structural solutions including detention systems with orifice 
sizing to maintain release rates below the specified critical flow (e.g., 0.5Q2). 
 
The current stormwater control manual for western Washington State regulations includes the 
requirement for flow-duration control from one-half of the two-year recurrence (0.5Q2) through 
the 50-year flow (Q50) and includes an exemption for channels draining long-urbanized 
watersheds (and thus presumably re-stabilized).  At the same time, the manual explicitly 
recognizes the fundamental limitation of flow control: “The engineered stormwater conveyance, 
treatment, and detention systems advocated by this and other stormwater manuals can reduce 
the impacts of development to water quality and hydrology.  But they cannot replicate the 
natural hydrologic functions of the natural watershed that existed before development, nor can 
they remove sufficient pollutants to replicate the water quality of pre-development conditions.”46 
 
While the western Washington State flow-duration requirements remain in place, a recent ruling 
by the Washington State Pollution Control Hearings Board overturned the narrow regulatory 
focus on flow-duration standards.  The ruling “require[s] non-structural preventive actions and 
source reduction approaches, including Low Impact Development Techniques (LID), to minimize 
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the creation of impervious surfaces, and measures to minimize the disturbance of soils and 
vegetation where feasible.”47  The ruling represents an acknowledgement that flow-duration 
standards alone are not sufficient to protect or restore receiving waters and that requirements 
associated with on-site retention such as those represented by LID principles, in combination 
with flow-duration management of larger storms are more protective. 
 
In California, hydromodification control standards for post-construction new and redevelopment 
established in the Bay Area municipal permits generally require that post-project runoff shall not 
exceed pre-project rates or durations over a range of storm event sizes from one-tenth of the 2-
year recurrence flow (0.1Q2) up to the 10-year flow (Q10).48  Meanwhile, in Southern California, 
authors citing several studies that relate storm event discharge to sediment transport, noted that 
any attempt to match pre-development flow duration across the entire spectrum of discharges 
would be problematic, since development leads to an increase in the total runoff volume and so 
some flows must increase in their total duration to account for the extra total discharge.49 
 
An evaluation of candidate numeric criteria to protect watershed processes conducted for the 
Joint Effort found that overall; while providing stream channel stability, flow duration 
management narrowly targets the full spectrum of watershed processes.50  Recognizing the flow 
duration control inherent in the Runoff Retention Performance Requirement as well as the 
limitation of flow duration matching requirements found in other California stormwater permits, 
Central Coast Water Board staff selected not to include specific criteria for matching flow 
duration in these Post-Construction Requirements. 
 
6) Performance Requirement No. 5: Special Circumstances  
The Joint Effort landscape analysis supporting the designation of WMZs was completed at a 
scale appropriate to a regional scope and scale of the overall Joint Effort.   In any broad-scale 
characterization of a landscape, general patterns will tend to overwhelm minor variations within 
broad categories, and ignore uncommon exceptions or outright contradictions.  The application 
of regional-scale data to specific localities always includes potential errors, either with imprecise 
geographic placement or the loss of detail that may be “insignificant” at a regional scale but 
quite relevant on a particular location of interest.51  These Post-Construction Requirements 
allow the Permittee to designate Regulated Projects as subject to ‘Special Circumstances’ 
based on certain site and/or receiving water conditions that were not captured at the regional 
scale of analysis.  The Special Circumstances designations effectively exempt Regulated 
Projects from Retention and/or Peak Management Performance Requirements where those 
Performance Requirements would be ineffective or inappropriate to maintaining or restoring 
beneficial uses of receiving waters.  Water Quality Treatment Performance Requirements are 
not affected by Special Circumstance designations (i.e., no exemptions are available for 
Performance Requirement 2).   
 
Historic Lake and Wetland Special Circumstance 
Over time, California has lost many receiving waters such as lakes, and wetlands, to human 
land use activities (e.g. reclamation, fill, rerouting of water, etc.).  These historic environments 
had intrinsic value and also provided water quality and hydrologic benefit to downstream 
waterbodies (e.g., streams).  The Joint Effort analysis was conducted at a scale that did not 
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 Helmle. C., 2012. 
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 Booth, et al, 2011b. p. 23. 
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account for these historic hydrologic features and the resulting WMZs do not address the 
special circumstance of their occurrence.  Consequently, the infiltration requirements indicated 
for the WMZs may not be appropriate for a development project located where there was once a 
historic hydrologic feature such as a lake or wetland.   In these situations, pre-development 
hydrologic processes did not include significant infiltration of rainwater but did include filtration, 
storage, and ponding; resulting in the feature functioning as a detention facility.  When the 
largest rainfall events filled these features, their overflow and release of runoff into downstream 
receiving waters was attenuated by their storage capacity. 
 
Where the Permittee can provide reasonable documentation of the occurrence and location of 
historic lakes and wetlands, it may designate projects within such areas as a Special 
Circumstance for Historic Lake and Wetland.  Such projects are then subject to detention and/or 
peak management Performance Requirements more suited to the historic conditions and 
sensitivity to downstream receiving waters. 
 
The Permittee may select to undertake the analysis to support the designation of the Special 
Circumstance for Historic Lake and Wetland on a case-by-case basis as projects are proposed 
in areas potentially qualifying for the designation.   Alternately, the Permittee may pursue an 
area-wide assessment that supports subsequent project designations.  In either case, the 
Permittee shall submit a proposal to the Water Board Executive Officer for review and shall not 
grant the Special Circumstance designation until the Water Board Executive Officer has granted 
approval.  
 
Highly Altered Channel Special Circumstance  
The Permittee may designate Regulated Projects as subject to Special Circumstances for 
Highly Altered Channels when project runoff discharges into concrete-lined or otherwise 
continuously armored stream channels, or are contained by a continuous underground storm 
drain system, from the discharge point to the channel’s confluence with a lake, large river 
(>200-square mile drainage area), or ocean.  
 
Intermediate Flow Control Facility Special Circumstance 
The Permittee may designate Regulated Projects as subject to this Special Circumstance where 
Project runoff discharges to an existing flow control facility that regulates flow volumes and 
durations to levels that have been demonstrated to be protective of beneficial uses of the 
receiving water downstream of the facility.  The flow control facility must have the capacity to 
accept the Regulated Project’s runoff. 
 
Projects in the Highly Altered Channel and Intermediate Flow Control Facility Special 
Circumstances are considered to present no risk of hydromodification to the streams they drain 
to.  Consequently, the peak management requirements that would otherwise apply are waived.  
However, depending on the WMZ and identified watershed processes, runoff retention may still 
be required, and in all WMZs, Water Quality Treatment Requirements still apply. 
 
 
 

VI. Alternative Compliance (Off-Site Compliance) 
 
Alternative Compliance refers to achieving Performance Requirements off-site through 
mechanisms such as developer fee-in-lieu arrangements and/or use of regional facilities.  
Alternative Compliance is allowed for several circumstances including technical infeasibility, an 
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approved Watershed or Regional Plan, or an approved Urban Sustainability Area.  The Water 
Board Executive Officer may also approve Alternative Compliance in situations other than 
these.   
 
Technical infeasibility constrains what can be done on some sites to manage stormwater and an 
alternative is necessary to allow for compliance to be achieved off-site.  The site conditions that 
generally cause or contribute to technical infeasibility in these Post-Construction Requirements 
are consistent with those indicated municipal stormwater permits throughout California.  For 
Alternative Compliance options to be allowed solely for technical infeasibility, project applicants 
must submit information demonstrating that meeting the Performance Requirements is 
technically infeasible.  However, projects allowed Alternative Compliance under Watershed or 
Regional Plans and Urban Sustainability Areas are not required to demonstrate technical 
infeasibility for Runoff Retention and Peak Management, thus affording these projects an 
advantage over projects not covered by those overarching assessments. 
 
The Watershed or Regional Plans and Urban Sustainability Areas are programmatic 
approaches that may be undertaken by Permittees to increase their flexibility in the 
implementation of Post-Construction Requirements.  Central Coast Water Board staff 
recognizes the multiple priorities confronting municipalities as they manage the growth occurring 
within their boundaries.  These programmatic approaches require planning and assessment 
work on the part of the Permittee that can balance water quality protection goals with the needs 
for adequate housing, population growth, public transportation and management, land recycling, 
and urban revitalization.   
  
“Stormwater cannot be adequately managed on a piecemeal basis due to the complexity of both 
the hydrologic and pollutant processes and their effect on habitat and stream quality.” 52 
 
With this statement and many that follow, a recent report on managing stormwater in the United 
States prepared by the National Research Council (NRC) for the United States Environmental 
Protection Agency (USEPA), argues for a comprehensive strategy to address stormwater 
impacts at a variety of scales and to curb the development patterns that create excess 
imperviousness and other anthropogenic disturbances to watershed processes.   Beyond the 
site-level, stormwater impacts are linked to the overall pattern of development in a watershed, 
including its location and form.  The NRC report promotes a watershed-based approach to 
stormwater management to move beyond the piecemeal approach and address both site and 
watershed scales. 
 
In an effort to invoke such an approach, these Post-Construction Requirements provide 
Permittees with the option of developing Watershed or Regional Plans.  This Alternative 
Compliance provision is intended to provide Permittees with an opportunity to identify off-site 
mitigation projects that address the full suite of watershed processes more effectively than could 
be done on-site.  The Plans would identify off-site SCMs that, when implemented, would be at 
least as effective in maintaining watershed processes as on-site implementation of the 
applicable Post-Construction Stormwater Requirements.  Watershed and Regional Plans 
developed per these Post-Construction Requirements will take into consideration the long-term 
cumulative impacts of urbanization including existing and future development and include. 
 
Requirements for Projects Covered by a Watershed or Regional Plan 
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No adjustments are made to the Performance Requirements for projects in a Watershed Plan or 
Regional Plan (i.e., off-site compliance must meet the same requirements as if met on-site).  
The primary relief for the project applicant provided by this Alternative Compliance is the 
permission to go off-site, and the waiving of the requirement to demonstrate technical 
infeasibility of achieving the Performance Requirements on-site. 
 
Requirements for Projects Covered by an Urban Sustainability Area  
The adjustment to Performance Requirements for projects located within an approved Urban 
Sustainability Area is a reduction in the amount impervious surface subject to the Runoff 
Retention Performance Requirement.  Qualifying projects can multiply their total new and 
replaced impervious surface by 0.5 when calculating the volume of runoff to be retained on-site, 
or off-site. 
 
The Urban Sustainability Area developed per these Post-Construction Requirements should 
encompass redevelopment, high density, and transit-oriented development projects that are 
intended to promote infill of existing urban areas and reduce urban sprawl.  The Urban 
Sustainability Areas are intended to support the Permittee’s efforts to balance water quality 
protection with the needs for adequate housing, population growth, public transportation and 
management, land recycling, and urban revitalization.  
 
Central Coast Water Board staff acknowledges multiple environmental benefits of infill and 
redevelopment as compared to greenfield development.  While these benefits surely include 
water quality benefits, they are challenging to quantify in any meaningful sense.  Nevertheless, 
we can presume a nexus to water quality and watershed health from focusing development in 
the urban core.  This ‘infill’ development typically requires less supporting infrastructure (e.g., 
roads, utilities) and occurs in areas that are already disturbed, as compared to greenfield 
development, which creates new impacts and expands the urban footprint.   
 
In recognition of the presumed water quality benefit of infill and redevelopment, and to be 
consistent with post-development requirements in other current municipal stormwater permits in 
California, Central Coast Water Board staff includes in these Post-Construction Requirements 
adjustments to Performance Requirements for all redevelopment sites and further adjustments 
for Alternative Compliance projects in an approved Urban Sustainability Area.  (See Section 
V.I.) 
 
Central Coast Water Board staff is not basing these adjustments to the Performance 
Requirements on any assumption that equivalent requirements for infill and greenfield projects 
results in fewer infill projects being pursued. Central Coast Water Board staff cannot predict 
whether the adjustments, which result in less stringent requirements for redevelopment projects, 
will address any perceived or real aversion to such projects by the development community.  
Central Coast Water Board staff has no information beyond anecdotal information to support 
any assumption about greenfield projects being preferred to infill or redevelopment projects 
because of the challenges of meeting stormwater requirements in infill or redevelopment sites.   
 
The limited information Central Coast Water Board staff has reviewed does not support the 
contention that stormwater regulations are a critical factor in determining the location of 
development.  The Smart Growth Association, American Rivers, Center for Neighborhood 
Technology, River Network, and the National Resources Defense Council, asked 
ECONorthwest to investigate whether stormwater regulations that require or encourage LID, 
applied uniformly to greenfield development and redevelopment, would impact developers’ 
decisions about where and how to build.  The study, based on case studies of multiple 
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municipalities, indicated that implementing LID in redevelopment situations tended to be more 
challenging than on greenfield developments, because LID techniques are usually more site-
specific and custom.  However, developers were not choosing to invest in greenfield 
developments over redevelopment because of LID standards.  The study indicated that 
developers’ decision-making process for projects incorporates a wide range of economic 
factors, including various construction costs, current and future market conditions, regulatory 
incentives and disincentives, and uncertainty and risk.  Many developers interviewed for the 
study described the cost of implementing stormwater controls as minor compared to other 
economic factors they considered in deciding whether or not to pursue a project, especially in 
the context of complex redevelopment projects and green building infill projects.  The study 
points out that the demand for green buildings and sustainable stormwater practices has been 
increasing in response to the rapid growth in the global green building industry, which will likely 
play an important role in developers’ decisions for how and where to build.53 

 
 

VII. Reporting 
 

1) Project Applicant Reporting to Permittee 
The Post-Construction Requirements require all applicants for projects > 5,000 square feet to 
submit a Stormwater Control Plan.  As additional Performance Requirements apply with 
increasing project size, the information required to be included in the Stormwater Control Plan 
also adjusts accordingly.  The Post-Construction Requirements identify specific contents 
associated with each Performance Requirement. 
 
Stormwater Control Plans provide the Permittee information to support review of project SCMs 
and are often required in California municipal stormwater permits to improve implementation of 
post-construction requirements.  They address a common difficulty encountered when project 
applicants and municipal staff evaluating projects lack experience with identification and 
implementation of LID stormwater management strategies.  This can lead to a reliance on 
conventional stormwater management strategies when alternatives that provide greater 
protection of watershed processes are available and feasible.  Stormwater Control Plans serve 
to focus project review on key steps of the LID design process that are inherently difficult to 
evaluate, including: site assessment, site design, and runoff reduction measures.  They also 
provide the framework for the applicant to submit the necessary technical information to indicate 
the infeasibility of meeting Performance Requirements on-site. 
 
2) Permittee Reporting to the Central Coast Water Board 
The reporting requirements include items that the Permittee must submit to the Water Board 
through Stormwater Program Annual Reporting.  The information is necessary for the Water 
Board to evaluate compliance with these Post-Construction Requirements.  The requirements 
are scalable to the size of the municipality in that smaller municipalities with less development 
activity will have less to report than larger municipalities with more development activity. 
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ATTACHMENT A: Watershed Management Zones 
 
Available electronically at:  
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/
lid_hydromod_charette_index.shtml 
 
 

 
  



Resolution No. R3-2013-0032 ATTACHMENT 2 
  -37-  

 

 

ATTACHMENT B: Designated Groundwater Basins 
 
Groundwater basin areas are defined by the California Department of Water Resources 
(CDWR)54 and used in the Central Coast Water Board Joint Effort for Hydromodification Control 
to identify groundwater receiving-water issues and areas where recharge is a key watershed 
process. CDWR based identification of the groundwater basins on the presence and areal 
extent of unconsolidated alluvial soils identified on a 1:250,000 scale from geologic maps 
provided by the California Department of Conservation, Division of Mines and Geology. CDWR 
then further evaluated identified groundwater basin areas through review of relevant geologic 
and hydrogeologic reports, well completion reports, court-determined adjudicated basin 
boundaries, and contact with local agencies to refine the basin boundaries. 
 
Designated Groundwater Basins include those identified in the CDWR Groundwater Basins 
Map.  Numbers correspond to Groundwater Basins in Table 1. 
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Table 1: Groundwater Basins in the Central Coast Region by GIS Basin Number 
    
GIS BASIN 
NUMBER  

GROUNDWATER BASIN NAME  GIS BASIN 
NUMBER  

GROUNDWATER BASIN 
NAME  

1  Carpinteria  35  Peach Tree valley  

2  Santa Barbara  36  Hernandez valley  

3  Montecito  37  Salinas valley  

4  Foothill  38  Bitter Water valley  

5  Goleta  39  Dry Lake valley  

6  Santa Ynez River valley  40  Carmel valley  

7  Santa Ynez River valley  41  Salinas valley  

8  Lockwood valley  42  San Benito river valley  

9  Mil Potrero area  43  Salinas valley  

10  San Antonio Creek valley  44  Tres Pinos valley  

11  Huasna valley  45  Salinas valley  

12  Santa Maria  46  Upper Santa Ana valley  

13  Cuyama valley  47  Salinas valley  

14  Big Spring area  48  Salinas valley  

15  Rafael valley  49  Santa Ana valley  

16  San Luis Obispo valley  50  Quien Sabe valley  

17  Los Osos valley  51  Gilroy-Hollister valley  

18  Rinconada valley  52  Needle Rock point  

19  Pozo valley  53  Gilroy-Hollister valley  

20  Chorro valley  54  West Santa Cruz terrace  

21  Morro valley  55  West Santa Cruz terrace  

22  Toro valley  56  Majors creek  

23  Carrizo Plain  57  Soquel valley  

24  Cayucos valley  58  West Santa Cruz terrace  

25  Old valley  59  West Santa Cruz terrace  

26  Villa valley  60  Gilroy-Hollister valley  

27  Santa Rosa valley  61  Pajaro valley  

28  San Simeon valley  62  Scotts valley  

29  Arroyo de la Cruz valley  63  Felton area  

30  San Carpoforo valley  64  Santa Cruz Purisima formation  

31  Cholame valley  65  Ano Nuevo area  

32  Salinas valley  66  Gilroy-Hollister valley  

33  Lockwood valley  67  Pescadero valley  

34  Salinas valley  68  Santa Clara valley 
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ATTACHMENT C: Flow Chart to Determine Performance Requirements 
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Figure 1b.  Requirements for Small to Moderate Development Projects  
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Figure 1d.  Requirements for Single Family Residential projects  
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ATTACHMENT D: Case Study of the Hydrologic Benefits of On-Site Retention in the  
Central Coast Region 
 
Available electronically at:  
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/
lid_hydromod_charette_index.shtml 
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ATTACHMENT E: Methods and Findings of the Joint Effort for Hydromodification 
Control in the Central Coast Region of California 
 
Available electronically at:  
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/
lid_hydromod_charette_index.shtml 
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ATTACHMENT F: Calculating Off-Site Retention Requirements When Less Than 10 
Percent of the Project Site Equivalent Impervious Surface Area is Allocated to Retention-
Based Structural Stormwater Control Measures 
 
The following instructions demonstrate how to determine the Off-Site Retention Requirements 
when a Regulated Project subject to the Runoff Retention Performance Requirement, cannot 
allocate the full 10% of the project site’s Equivalent Impervious Surface Area55 to retention-
based Stormwater Control Measures (SCMs). 
 
STEP A.  Potential Off-Site Mitigation Retention Volume  
First calculate the Potential Off-Site Mitigation Retention Volume, which represents the 
additional volume of runoff that would have been retained on-site, had the full 10% of Equivalent 
Impervious Surface Area been dedicated to retention-based SCMs. 
 
Equation A: 
Potential Off-Site Mitigation Retention Volume = (the portion of the 10% Equivalent Impervious 
Area not allocated on-site) X (the On-Site Retention Feasibility Factor) 

Where: 
� The portion of the 10% Equivalent Impervious Surface Area not allocated on-site is that 

portion not allocated to on-site structural retention-based SCMs.  For example, if 10% of 
Equivalent Impervious Surface Area is 1,000 ft2 and only 8% (800 ft2) is allocated to 
retention-based SCMs, the remaining 2% (200 ft2) is the value inserted in the equation. 
 

� The On-Site Retention Feasibility Factor is the ratio of Design Retention Volume56 
managed on-site (ft3), to actual area (ft2) allocated to structural SCMs.  This establishes 
the site’s retained volume:area ratio, expressed as cubic feet of retained runoff volume per 
square foot of area.  For example, if a project is able to infiltrate 3,500 ft3 of runoff over an 
800-ft2 area, this ratio of 3,500:800, or 4.38, is the On-Site Retention Feasibility Factor. 

 
STEP B.  Actual Off-Site Mitigation Retention Volume 
Next, determine the Actual Off-Site Mitigation Retention Volume, which may be less than the 
Potential Off-Site Mitigation Retention Volume.  The Actual Off-Site Mitigation Volume is the 
lesser of the volume calculated in Equation A, and the remaining portion of the Design 
Retention Volume, calculated per Post-Construction Requirements Attachment D, not 
controlled on-site.  There are two possible outcomes when the Runoff Retention Performance 
Requirement is not met on-site and less than 10% of the site’s Equivalent Impervious Surface 
Area is allocated to retention-based SCMs: 
� Potential Off-Site Mitigation Retention Volume is the Actual Off-Site Mitigation Retention 

Volume 
� Remaining Design Retention Volume represents Actual Off-Site Design Retention Volume 

 
 

                                            
55

  Calculate Equivalent Impervious Surface Area using guidance in Post-Construction Requirements 
Attachment E 

56 Calculate Design Retention Volume using guidance in Post-Construction Requirements Attachment D, 

or equivalent method.  Final Design Retention Volumes should reflect the applicant’s demonstrated 
effort to use non-structural design measures to reduce the amount of runoff (e.g., reduction of 
impervious surfaces) as required by the Post-Construction Requirements’ LID Development Standards 
(Post-Construction Requirements Section B.4.d). 
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The following examples illustrate different compliance scenarios related to the Runoff Retention 
Performance Requirement.  The values used in the examples are for illustration only; for actual 
projects, these values are calculated by the project applicant using guidance provided in Post-
Construction Requirements, Attachments D, E, and F. 

 
 

Example 1: On-site Compliance, No Off-Site Mitigation Necessary 
 
Where: 
� <10% of Equivalent Impervious Surface Area is allocated to retention-based SCMs 
� Water Quality Treatment and Runoff Retention Performance Requirements are achieved 

on-site 
 
Site details: 

1. 10% of Equivalent Impervious Surface Area   3,000 ft2 
2. Actual area dedicated to retention-based SCMs (9.4%) 2,800 ft2 
3. Design Retention Volume 4,500 ft3 
4. Volume managed by directing runoff to landscaped areas57 500 ft3 
5. Remaining volume that must be retained using structural SCMs 4,000 ft3  
6. Actual volume retained on-site with structural SCMs     4,000ft3 

 
In this example, the applicant is able to propose a design that uses less than the 10% of the 
Equivalent Impervious Surface Area to retain the necessary retention volume.  Since the entire 
Design Retention Volume is infiltrated on-site, both the Water Quality Treatment and Runoff 
Retention Performance Requirements are achieved and off-site mitigation is not required. 
 
 
Example 2: On-site Compliance, No Off-Site Mitigation Necessary     
 
Where:  
� 10% of Equivalent Impervious Surface Area is allocated to retention-based SCMs  
� Only a portion of the Runoff Retention Requirement is achieved on-site 

 
Site details: 

1. 10% of Equivalent Impervious Surface Area  3,000 ft2 
2. Actual area dedicated to retention-based SCMs (10%) 3,000 ft2 
3. Design Retention Volume 4,500 ft3 
4. Volume managed by directing runoff to landscaped areas  500 ft3 
5. Remaining volume that must be retained using structural SCMs 4,000 ft3 
6. Actual runoff volume retained on-site via structural SCMs 3,800 ft3 

 
In this example, the applicant proposes a design in which only a portion of the Design Retention 
Volume can be retained using pervious pavements that comprise 10% of the Equivalent 
Impervious Surface Area. The applicant is able to document that poorly infiltrative soils limit 
infiltration.  The final design achieves the Water Quality Treatment Performance Requirement, 
but only a portion of the Runoff Retention Requirement.  Because the applicant dedicated the 
full 10% Equivalent Impervious Surface Area to retention-based SCMs, and can substantiate 

                                            
57

 See Post-Construction Requirements’ LID Development Standards (Post-Construction Requirements 
Section B.4.d) for runoff reduction measures. 
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technical infeasibility constraints (i.e. poor soils), on-site compliance with the Post-Construction 
Requirements are met and off-site mitigation is not required. 
 
 
Example 3:  On-site Compliance Not Achieved, Off-Site Volume Mitigation Required 
 
Where: 
� An area less than 10% of Equivalent Impervious Surface Area is allocated to retention-

based SCMs  
� Site soils limit infiltration  

 
Site details: 

1. 10% of Equivalent Impervious Surface Area 3,000 ft2 
2. Actual area dedicated to structural SCMs (7%) 2,100 ft2 
3. Design Retention Volume 4,500 ft3 
4. Volume managed by directing runoff to landscaped areas  500 ft3 
5. Remaining volume that must be retained using structural SCMs 4,000 ft3 
6. Actual runoff volume retained on-site via structural SCMs 1,000 ft3 

 
In this example, the applicant proposes a design in which only a portion of the Design Volume 
can be infiltrated on-site. The applicant has allocated 7% rather than 10% of the Equivalent 
Impervious Surface Area to retention-based SCMs.  The applicant is able to document that 
poorly infiltrative soils limit infiltration.  The final design achieves the Water Quality Treatment 
Performance Requirement but only a portion of the Runoff Retention Requirement.  Because 
the applicant did not allocate the full 10% of the Equivalent Impervious Surface Area, and there 
is remaining Design Retention Volume, off-site mitigation is required and is calculated using 
Steps A and B, above.  This calculation takes into account the poorly infiltrative soils of the 
project site so that undue off-site retention requirements are avoided. 
 
Step A: 
Solving for Equation A:  

Potential Off-Site Mitigation Retention Volume =  
Portion of 10% Equivalent Impervious Area not allocated on-site: 3,000 ft2 - 2,100 ft2   = 900 ft2 

X 
Onsite Retention Feasibility Factor: 1,000 ft3 ÷ 2,100 ft2   = 0.476 ft 

 
= 429 ft3 

Step B: 
The Actual Off-Site Mitigation Retention Volume is 429 ft3, because it is the lesser of the 
Potential Off-Site Mitigation Retention Volume (429 ft3) and the remaining portion of the Design 
Retention Volume not retained on-site (4,000 ft3 - 1,000 ft3 = 3,000 ft3). The Actual Off-Site 
Mitigation Retention Volume accounts for the poorly infiltrative soils of the project site. 

 
 
Example 4: Off-Site Volume Mitigation Required 
 
Where:  
� An area less than the 10% of Equivalent Impervious Surface Area is allocated to retention-

based SCMs   
� Infiltration potential of soils not a significant constraint 
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Site details: 
1. 10% of Equivalent Impervious Surface Area 3,000 ft2 
2. Actual area dedicated to structural SCMs (7%) 2,100 ft2 
3. Design Retention Volume 4,500 ft3 
4. Volume managed by directing runoff to landscaped areas  500 ft3 
5. Remaining volume that must be retained using structural SCMs 4,000 ft3 
6. Actual runoff volume retained on-site via structural SCMs 3,400 ft3 

 
The applicant proposes a design in which only a portion of the Design Retention Volume can be 
infiltrated. The applicant has allocated 7% rather than 10% of Equivalent Impervious Surface 
Area to retention-based SCMs. The final design achieves the Water Quality Treatment 
Performance Requirement but only a portion of the Runoff Retention Performance Requirement.  
Because the applicant did not allocate the full 10% of Equivalent Impervious Surface Area, and 
there is remaining Design Retention Volume, off-site mitigation is required and is calculated 
using Steps A and B, above.  
 
Step A: 
Solving for Equation A:  

Potential Off-Site Mitigation Retention Volume =  
Portion of 10% Equivalent Impervious Area not allocated on-site: 3,000 ft2 - 2,100 ft2  =  900 ft2 

X     
Onsite Retention Feasibility Factor: 3,400 ft3 ÷ 2,100 ft2    =  1.62 ft 

 
= 1,457 ft3 

Step B: 
The Actual Off-Site Mitigation Retention Volume is 600 ft3, because it is the lesser of the 
Potential Off-Site Mitigation Retention Volume (1,457 ft3) and the remaining portion of the 
Design Retention Volume not retained on-site (4,000 ft3 – 3,400 ft3 = 600 ft3). 
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ATTACHMENT G: Stormwater Control Measure Sizing: Evaluation of Attachment D to 
the Central Coast Post-Construction Requirements 
 
Available electronically at: 
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/
lid_hydromod_charette_index.shtml 
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ATTACHMENT H: Development and Implementation of Hydromodification Control 
Methodology: Support for Selection of Criteria 
 
Available electronically at: 
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/
lid_hydromod_charette_index.shtml 
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Case Study of the Hydrologic Benefits of On-Site Retention in the Central Coast 

Region 

July 25, 2012 

Prepared by Northwest Hydraulic Consultants Inc, Seattle WA 

Background: 

The Central Coast Water Board is proposing post-construction stormwater requirements for new 

and redevelopment projects in the Central Coast Region.  The proposed performance 

requirements on all sites creating or replacing >22,500 ft2 are as follows: 

1. Retain runoff from all storms up to the 95th Percentile Event - Prevent offsite discharge 
for all days on which accumulated rainfall does not exceed the 95th percentile 24-hr, 
precipitation total. This volume must be infiltrated, evaporated/transpired, and/or 
harvested for later use, and 

2. Post-development peak flows shall not exceed pre-project peak flows for the 2- through 
100-yr storm events. 

3. Continuous simulation modeling is required to evaluate the runoff characteristics and 
evaluate compliance with the performance requirements. 

The first requirement is identical to “Option 1” of the EISA Section 438 (2009) requirements for 

federal facilities.  The second requirement is the current Santa Barbara County peak matching 

requirement.  The Water Board recognizes that peak matching does not address flow duration 

effectively; specifically, requiring facilities to maintain peaks at pre-project levels does not 

prevent longer duration flows, below the peaks,  that result from additional runoff volumes 

generated by the project.  However, the Water Board is interested in knowing whether the peak 

matching requirement used in combination with the retention requirement affords protection to 

receiving waters that is comparable to the protections afforded by a flow duration management 

requirement. In pursuing this question, the first step is to examine the effects of the proposed 

requirements (i.e. the combination of retention and peak management) on runoff characteristics 

Evaluation of runoff characteristics requires an estimation of the amount of retention (item 1, 

above) that can be achieved on-site under different development scenarios.   The retention 

estimate will then influence the total amount of runoff that will need to be addressed by a 

detention facility and finally, the discharge characteristics leaving the project site (e.g., flow 

volumes and duration). While the impacts of altered flow regimes are ultimately of interest to the 

Water Board, this analysis is intended to isolate and answer the question of how and to what 

degree the flow regime is affected, rather than what effect those alterations may have on stream 

conditions. 
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Scenarios Modeled 

Two development project scenarios were analyzed, each involving the same total project area, 

one representing single family residential development which was assumed to involve a land 

use conversion from a pre-developed pasture condition, and the other a commercial 

redevelopment project.  Each project type was assumed to occur on two different soils, NRCS 

type C soil and NRCS type D soil.  Infiltration rates for on-site retention facilities were based on 

the daily average rates reported in the EISA Section 438 Stormwater guidance document 

(December, 2009).  

 

Hydrologic Modeling 

HSPF continuous hydrologic modeling was used to generate three components of discharge for 

each scenario (and each sub-scenario) at project area outlets.  The three components modeled 

were surface runoff (rapidly responding runoff with high peak unit area discharge from 

impervious and saturated pervious areas), interflow (slower responding subsurface runoff with 

moderate peak unit area discharge from pervious areas that emerges to the surface at slope 

breaks and road cuts), and groundwater runoff (long-lasting, very low peak unit area discharge 

to the drainage system which provides base flow).   Urban pervious infiltration rates for a D-soil 

were characterized in HSPF using an HSPF INFILT parameter value typical of disturbed, low-

infiltration soil (0.030 iph). Pre-developed pasture conditions were assumed to have an INFILT 

value midway between an urban disturbed landscape and undisturbed landscape (0.055 iph).  

Corresponding INFILT values for C-soils (.19 and .33 iph) were estimated from the ratio of 2-hr 

average infiltration rates for C and D soils specified by EISA Section 438.  Detention facilities 

were modeled as impermeable storages with assumed flexible outlet controls.  The total size 

and volume-discharge relationship (outlet control) for detention facilities were optimized by trial 

and error based on matching mitigated developed to pre-developed (100% pasture) peak 

annual flow frequency curves between the 2-yr and 100-hr quantiles. 

Assumed Routing of Runoff  

For the mitigated scenarios, inflows to on-site retention facilities were assumed to include all 

impervious area runoff and any surface runoff from the residual pervious site area not devoted 

to retention facilities.  Groundwater runoff from residual pervious areas was assumed to leave 

the site and enter the downstream drainage system. Onsite retention facilities were assumed to 

infiltrate at the 24-hr average rate specified by EISA 438 for each soil type.  Runoff infiltrated in 

the bioretention facility was route through a groundwater storage reservoir with sufficient 

storage capacity to assure low, steady release to the stream, typical of a base flow.   Overflows 

from the bioretention facility were routed to a detention facility which was assumed to be off-site 

(i.e. it did not take up any site area).  Interflow from the site pervious area not devoted to 

bioretention was also routed to the detention facility.  Outflow from the detention facility was 

combined with the groundwater outflow to estimate the total discharge to the drainage system 

from the site.  Figure 1 provides a schematic view of how flow component pathways are 
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conceptualized in the HSPF model for pre-developed, unmitigated developed, and mitigated 

developed cases. 

 

Figure 1. Schematic showing how runoff component pathways are conceptualized in HSPF 

modeling. 

 

Hydrometeorological Data Inputs 

Continuous hydrologic modeling of all scenarios required long term rainfall and potential 

evapotranspiration data sets.  Chad Helmle (Personal Communication, May 23, 2012) provided 

a synthesized hourly rainfall record for Santa Cruz derived primarily by spatial correlation of 

available daily rainfall totals at Santa Cruz  (NCDC site 047916) with hourly records at nearby 

sites (Tetra-Tech, 2011).  Daily potential evapotranspiration for the 1950-2010 simulation period 

was estimated using monthly average values of reference evapotranspiration reported by CMIS 

for Region 3 (CMIS, 2010). 

Design Rainfall Amount 
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The design rainfall amount was based on the 61-water year record for Santa Cruz.  It was 

determined following procedures outlined in EISA 438 as follows.   All 24-hr rainfall depths 

greater than 0.1 inches were ranked in descending order.  The depth corresponding to the 

breakpoint between the lower 95% and upper 5% of was identified as the design depth for 

retention facilities equal to 1.96 inches for the Santa Cruz record. 

Sizing of Bioretention and Detention Facilities 

Bioretention facilities were conceptualized as storage “boxes” with surface areas and volumes 

consistent with a standard that requires retention of runoff from the 95% non-exceedance, 24 

hour rainfall event on-site.  For the SFR scenario, sizing retention to the standard was based on 

estimated surface runoff for the entire developed site impervious and pervious areas.   For the 

commercial redevelopment scenario, sizing to the standard was based on runoff from 50% of 

the total site impervious. 

The procedure to determine the area and storage volume necessary to meet the stated 

retention standard applied a conservative approach that assured retention and infiltration of 

runoff from the design event regardless of the time distribution of rainfall within the 24-hr period.  

The approach was based on the following key concepts:  

• The facility is assumed to infiltrate at the average 24-hr rate for the soil class specified 
by EISA 438  

• The facility must have storage capacity equal to the runoff volume from the site plus the 
volume of rain on the facility surface 

• If the facility’s drainage time of the runoff volume from the 24 hour design storm exceeds 
24 hours and the storage area is fixed, then facility volume must be increased 
commensurate with the runoff volume and rainfall from the 95% non-exceedance storm  
with a longer duration equal to the drainage time for 24-hour runoff volume.  
 
The steps followed in sizing bioretention for the residential case were: 
 

1. Estimate surface runoff volume (ac-in) to the bioretention facility based on the 95% non-
exceedance, 24-hr rainfall amount per EISA 438 direct method (i.e. daily rainfall – 
interception/depression storage-infiltration depth).   

2.  Determine the potential 24-hr infiltrated volume per acre for C or D soil based on EISA 
438 average daily infiltration depth. (ac-in/ac) 

3. Divide result 1 by result 2 to arrive at initial facility area in acres. 
4. If the result of 3 is less than 50% of pervious area on-site, then it represents the 

bioretention area to be modeled with an assumed storage depth (before any surface spill 
occurs) equal to result 1 divided by result 3.  Both area and storage volume to meet 
criterion are assumed to be met.  If this is not the case, then go on to steps 5 - 10 

5. If result 3 is greater than 50% of the site pervious area, assume the site is “area-
constrained” and set the bioretention area to an area equal to 50% of the site pervious 
area.    

6. Compute the drainage volume in 24 hrs (ac-in) by multiplying the result of 5 by the 
average daily infiltration rate. 

7. Determine the hours to drain the 95% 24-hr runoff volume by dividing 1 by 6 and 
multiplying by 24.  The result will be greater than 24 hours by definition. 



5 

 

8. Perform frequency analysis on hourly rainfall to determine the 95% non-exceedance 
rainfall amount for the storm duration determined in step 7. 

9. Use the result of in lieu of the 24-hr, 95 percent non-exceedance rainfall to estimate 
runoff volume (ac-in).  This is the estimated storage required in the bioretention facility to 
assure no overflow of the 95%, 24-hr storm runoff from the site. 

10. Divide result of step 9 (ac-in) by result of step 5 (ac) to arrive at required storage depth 
for an area-constrained bio-retention facility.   
 
 

For the commercial case, the porous pavement and bioretention areas are specified in advance   

therefore, the steps are as follows: 

1. Estimate surface runoff volume (ac-in) to the bioretention facility based on the 95% non-
exceedance, 24-hr rainfall amount per EISA 438 direct method and the assumption that 
50% of the impervious area must be mitigated.  In this calculation, it is assumed that the 
porous pavement area first removes a portion of that runoff volume consistent with its 
area and the average daily infiltration rate.  It has no storage capacity. 

2. Compute the potential bioretention drainage volume in 24 hrs (ac-in) by multiplying the 
pre-specified area by the average daily infiltration rate. 

3. Follow steps 6-10 as described for the residential case to determine the bioretention 
storage volume and depth. 

An example of the bioretention design calculation is provided below for the Single Family 

Residential,  D-Soil case [3.04 ac site, 45% impervious (1.33 ac), 55% pervious (1.71 ac) with 

assumed maximum limit to bioretention area of 50% of site pervious = 0.86 acres.] 

1. Estimate runoff volume to facility (initial abstractions and average daily infiltration rates 
from EISA 438) 

a. Volume = impervious runoff  +  pervious runoff 
i. Impervious runoff =(rainfall – initial abstraction)* impervious area 

    Impervious runoff = (1.96 in - .10 in) * 1.33 ac = 2.47 ac-in 
ii. Pervious runoff = (rainfall – initial abstraction – infiltration)*pervious area 

    Pervious runoff = (1.96 in - .20 in - .77 in) * 1.71 ac = 1.69 ac-in 
iii. Total runoff volume =  2.47 + 1.69 = 4.16 ac-in 

 
2. Determine 24-hr infiltrated volume per acre of bioretention  

  24-hr average infiltration depth = 0.77 in (EISA 438, p. 60) = 0.77 ac-in/ac 
 

3. Estimate Initial Facility Size Runoff Volume/(Infiltrated volume/ac) 
   4.16/0.77 = 5.4 acres  

4. 5.4 ac is much greater than assumed upper limit of bioretention area = 1.71/2 = 0.86 ac 
5. Therefore the site is area-constrained and bioretention area = 0.86 acres 
6. 24 hour drainage volume for 0.86 ac bioretention = 0.86 ac * 0.77 ac-in/ac = 0.66 ac-in 
7. Estimate hours to drain runoff volume = 24*4.16/0.66 = 152 hours 
8. Perform frequency analysis to determine 95% non-exceedance rainfall amount for a 

duration of 152 hours (per EISA 438 procedure except using 152 hour totals instead of 
24 hour totals.  This amount is approximately 3.0 inches.  

9. Compute runoff volume except for 3.0 inches over 152 hours instead of 24 hours 
Volume = impervious runoff  +  pervious runoff 
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i. Impervious runoff =(rainfall – initial abstraction)* impervious area 
    Impervious runoff = (3.0 in - .10 in) * 1.33 ac = 3.86 ac-in 

ii. Pervious runoff = (rainfall – initial abstraction – infiltration)*pervious area 
    Pervious runoff = (3.0 in - .20 in - .77*152/24 in) * 1.71 ac <0, however, 
assume storage required for rain on pool = 3 in *.86 ac = 2.58 ac-in 

iii. Storage required in facility = 3.86 ac-in + 2.58 ac-in = 6.44 ac-in or 0.54 
ac-ft 

10. Required storage depth with 100% void space = 0.54 ac-ft/0.86 ac = 0.62 ft = 7.5 inches   
 

Detention facilities for both SFR and Commercial scenarios were sized to fully mitigate peak 

flows ranging from the 2-yr to 100-yr for 100% of the developed sites by matching the frequency 

curve in this range determined for a 100% pasture condition on the site. 

 

Simulation Cases for Each Land Use Scenario 

The simulation cases for each land use scenario (Single Family Residential (SFR) Development 

and Commercial Redevelopment (COMM) are summarized in Tables 1 and 2 respectively.  

Note that for the residential scenario, there are a total of six cases, three for each soil class:  1) 

developed with no retention or detention, 2) developed with retention and detention and 3) pre-

developed 100% pasture.   For each case the volume and area required for retention facilities 

and the detention volume necessary to meet the 2-100 peak control standard are reported.  

For the commercial scenario, 8 cases are shown in Table 2; however, the 2 pre-developed 

cases (C and D soil with 100% pasture) are identical to cases in the SFR scenario.  Therefore, 

there are really only 6 unique cases; 3 for each soil class.  These cases include “no mitigation”, 

“detention mitigation only” and “combined detention and retention”.  The two mitigation 

scenarios show the marginal amount of detention volume required to meet the standard if 

retention is not implemented.
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Table 1. Single Family Residential Development from Pasture, Land Cover and Mitigation Summary (C-Soil 

and D-Soil) 

Total site area for all cases = 3.04 acres 

 

CASES 
PASTURE 

(AC) 

IMPERVIOUS 

(AC) 

GRASS 

(AC) 

ON-SITE 

BIORETENTION 

(AC) 

ON-SITE 

BIORETENTION 

STORAGE 

VOLUME
1
 

(AC-FT) 

DETENTION 

VOLUME
2
 

 

 

(AC-FT) 

No Mitigation C&D- Soil 
- 

45% 55% - 
- - 

On-Site Retention and 

Detention C-Soil 
- 

45% 31% 24% 0.21 0.85 

On-Site Retention and 

Detention D-Soil 
 

45% 27.5% 27.5% 0.54 0.38 

Pasture Reference  C&D- 

Soil 
100% - - - - - 
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1
SIZED TO MITIGATE RUNOFF FOR 95%-NON EXCEEDANCE 24-HR EVENT FOR 50% OF REDEVELOPED IMPERVIOUS (SCENARIO ASSUMES FULL 

REDEVELOPMENT) 
2
SIZED TO MATCH 2-YR TO 100-YR PEAK ANNUAL FLOW QUANTILES FOR PASTURE REFERENCE CONDITION 

3
AREA FIXED AT 10% OF TOTAL SITE IMPERVIOUS 

4
AREA FIXED AT 13% OF TOTAL SITE AREA 

Table 2. Commercial Redevelopment, C-Soil and D-Soil Scenarios (total site area = 3.04 acres for all cases) 

CASES 
PASTURE 

(AC) 
IMPERVIOUS 

(AC) 
GRASS 

(AC) 

POROUS 
PAVEMENT

3
 

(AC) 

ON-SITE 
BIORETENTION

4
 

(AC) 

BIORETENTION 
STORAGE 
VOLUME

1
 

(AC-FT) 

DETENTION 
VOLUME

2
 

(AC-FT) 

No Mitigation  C&D- Soil - 87% 13% - - - - 

Detention Only, C-Soil - 87% 13% - - - 1.60 

Detention Only, D-Soil - 87% 13% - - - 0.62 

On-Site Retention and 
Detention, C-Soil 

- 78% - 9% 13% 0.19 1.25 

On-Site Retention And 
Detention, D-Soil 

- 78% - 9% 13% 0.91 0.42 

Pasture Reference  C&D- 
Soil 

100% - - - -   
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Results for Single Family Residential Scenario for C and D Soils 

Single Family Residential Development, C-Soil 

Flood Frequency Comparison 

 

Table 3. Peak Annual Flood Frequency Curve Data for C-Soil, SFR 

Average Recurrence 
Interval (years) 

2 5 10 25 50 100 

 Quantiles (cfs) 

       

Pre-Dev, C-Soil 0.07 0.18 0.33 1.14 1.85 2.70 
SFR- no R/D- C-Soil 1.33 2.31 3.74 5.96 6.94 7.45 
SFR w R/D, C-Soil1 0.07 0.10 0.21 0.63 1.45 2.48 

 

Percent Chance Exceedance

100 SFR C-SOIL PRE-PROJECT
120 SFR C-SOIL WITH RETENTION&DETENTION
110 SFR C-SOIL UNMITIGATED

Fit Type:3 Point Moving Average distribution using the method of Linear Interpolation, Median Plotting Position
Annual Peak Frequency Analysis
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Peak Annual Flow Frequency Discussion, Single Family Residential Development, 

C-Soil  

A total of 1.06 ac-ft of combined bioretention and detention storage is required to meet 

the 2-100-yr standard for residential development. Note that the detention seems to 

over-mitigate for some intermediate quantiles; however, in the case of the C-soil, it is 

difficult to match both the 2-yr and 100-yr peaks without over mitigating for intermediate 

peak quantiles. 
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Durational Analysis 
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Flow Duration Discussion, Single Family Residential Development, C-Soil  

Duration analysis was performed for total runoff (surface and interflow) leaving the site. 

For cases with detention facilities, the analysis was performed on discharges from these 

facilities.  For flow thresholds between 50% of the pasture 2-yr and the pasture 10-yr 

peak, the combined facilities mitigate approximately 92% of the increase in high flow 

durations for the single family residential development on the C-soil.  
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Water Balance Results- SFR, C-Soil

 

2.0

8.5

19.4

Pre-Dev, P= 30.4 in, C-Soil

Runoff, in (no GW)

 GW Runoff, in

E-T, in

14.1

4.6

11.7

SFR- no R/D- C-Soil

Runoff, in (no GW)

 GW Runoff, in

E-T, in

2.7

16.1

11.6

SFR w R/D, C-Soil

Runoff, in (no GW)

 GW Runoff, in

E-T, in
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Water Balance Discussion, Single Family Residential Development, C-Soil  

A bioretention area (.73 ac) taking up 44% of the pervious portion and 24% of the total 

site area with a storage depth of 3.5 inches infiltrates (and therefore provides some 

water quality treatment) 81% of the runoff from impervious and landscaped areas.  This 

percentage is calculated from the difference of the unmitigated and retained runoff 

amounts (14.1 – 2.7 = 11.5 inches) and dividing by the unmitigated runoff amount 

(14.1).  The average runoff volume (surface runoff and interflow) with retention is 

moderately higher (35%) than for the pre-developed, pasture runoff volume, but E-T is 

40% less than the pre-developed case.   Groundwater loading is increased by a factor 

of 3.4 due to storage and subsequent infiltration in the bioretention facility.  The 

detention facility is assumed to be impermeable, located off-site and not part of the site 

water balance.   
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Sample Hydrographs, Single Family Residential Development, C-Soil  

Storm of record (60 years), January 5, 1982 

 

 

  

DSN 100     SFR C-SOIL PRE-PROJECT
DSN 110     SFR C-SOIL UNMITIGATED
DSN 120     SFR C-SOIL WITH RETENTION&DETENTION
DSN 5 <UNK> 047916 HRLY RECORD FROM BRAD HELMLE, TETRA-TECH [Aux Axis]
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25 yr Peak Annual Flow Event (pre-developed and unmitigated), December 21, 1970. 

Note that that bioretention is able to absorb this event because there it is a relatively isolate 
burst of rainfall.  Therefore, it does not produce a peak for the mitigated scenario. 
 

 

DSN 100     SFR C-SOIL PRE-PROJECT
DSN 110     SFR C-SOIL UNMITIGATED
DSN 120     SFR C-SOIL WITH RETENTION&DETENTION
DSN 5 <UNK> 047916 HRLY RECORD FROM BRAD HELMLE, TETRA-TECH [Aux Axis]

Data from 1970
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~10 yr Peak Annual Flow Event, January 12, 1979 
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~2 yr Peak Annual Flow Event, February 24, 2008 
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Summer Base Flow, July, 2000-  a month with zero precipitation 

 

July, 2000 was a month of zero rainfall which was preceded by a month with only .2 inches.  

Thus, the graph above compares summer base flows under very dry conditions.  As shown in 

the graph above, without on-site retention (brown line), the base flow is approximately cut in half 

compared to the pre-developed, 100% pasture case (blue line).  In contrast, the developed 

project with bioretention (red line) maintains base flow during dry conditions above the pre-

developed level.   
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Single Family Residential Development, D-Soil 

 

 

Table 4. Peak Annual Flood Frequency Curve Data for D-Soil, SFR 

Average 
Recurrence 
Interval (years) 

2 5 10 25 50 100 

 Quantiles (cfs) 

       

Pre-Dev, C-Soil 0.4 1.2 2.1 5.6 7.5 10.0 

SFR- no R/D- D-
Soil 1.6 3.4 5.5 8.3 9.1 10.5 

 SFR w R/D, D-
Soil 0.4 1.1 2.0 4.6 6.6 9.8 

 

  

Percent Chance Exceedance

200 SFR D-SOIL PRE-PROJECT
220 SFR D-SOIL WITH RETENTION&DETENTION
210 SFR D-SOIL UNMITIGATED

Fit Type:5 Point Moving Average distribution using the method of Linear Interpolation, Median Plotting Position
Annual Peak Frequency Analysis
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Peak Annual Flow Frequency, Single Family Residential Development, D-Soil  

A total of .96 ac-ft of combined bioretention and detention storage is required to meet 

the 2-100-yr standard for residential development on a D-soil.   In contrast to the 

development on the more infiltrative C-soil, the required bioretention volume is greater 

than the volume required for detention and peak flow control.  However, it should be 

noted that the relatively small size of the detention facility is partly due to the peak and 

volume reduction action of the upstream bioretention facility. 
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Flow Duration Analysis- SFR, D-Soil 
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Durational Analysis Discussion, Single Family Residential Development, D-Soil  

For the single family residential development on the D-soil, the combination of retention 

and detention facilities reduced increases in high flow durations ranging from  50% of 

the pasture 2-yr to the pasture 10-yr peak by 91%.   
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Water Balance Results- Single Family Residential, D-Soil.  As shown, the bioretention 
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Water Balance Discussion, Single Family Residential Development, D-Soil  

The bioretention area (.84 ac) takes up 50% of the pervious portion and 27% of the total 

site area.  It has a storage depth of 8 inches. Because the infiltration rate is lower for a 

D soil than a C soil by more than a factor of four, more storage is required to assure 

retention of runoff from the 24-hr, 95-percentile rainfall amount.  The retention facilities 

reduce the average runoff volume from 15.5 inches (430% of the pasture value) to 4.8 

inches (133% of the pasture value). The bioretention facility accomplishes significant 

water quality treatment by infiltrating 69% of runoff from the developed site (10.7 inches 

out of 15.5 inches. The detention facility is assumed to be impermeable and to play no 

role in infiltrating or treating site runoff.   
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Sample Hydrographs, Single Family Residential, D-Soil 

Peak Flow Event of record, 50-100 yr event (all scenarios), January 4-5, 1982 
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25 yr Peak Annual Flow Event (pre-developed and unmitigated), December 21, 1970. 

Note that that bioretention is able to absorb this event because there it is a relatively isolate 
burst of rainfall.  Therefore, it does not produce a peak for the mitigated scenario. 
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~10 yr Peak Annual Flow Event (pre-developed and mitigated), February 14, 1973 
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~2 yr Peak Annual Flow Event (pre-developed and unmitigated), February 19-20, 1992 
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The base flow results for very dry summer conditions for the SFR D-soil are similar to the SFR 

C-Soil case. The developed site without on-site retention (brown line) exhibits a base flow that is 

less than 50% of the pre-developed, 100% pasture condition (blue line) while the developed 

project with bioretention (red line) maintains base flows above the pre-developed level by a 

substantial margin.    
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Results for Commercial Case with C and D Soils 

Commercial Redevelopment, C-Soil 

Flood Frequency Comparison 

 

Table 5. Peak Annual Flood Frequency Curve Data for C-Soil, Commercial 

Average Recurrence 
Interval (years) 

2 5 10 25 50 100 

 Quantiles (cfs) 

Pre-Dev (Pasture),  0.07 0.18 0.33 1.14 1.85 2.70 
Detention Only 0.07 0.10 0.24 1.02 1.78 2.62 

On-Site Retention 
and Detention 0.06 0.08 0.32 0.99 1.62 2.45 

NO MITIGATION 2.50 4.19 6.14 9.87 11.43 13.18 
 

  

Percent Chance Exceedance

Fit Type:3 Point Moving Average distribution using the method of Linear Interpolation, Median Plotting Position
Annual Peak Frequency Analysis
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Peak Annual Flow Frequency Discussion, Commercial Redevelopment, C-Soil 

For the commercial development on a C-soil, matching of the pre-developed (100% 

pasture) frequency curve between the 2-yr and 100-yr quantiles is achieved either with 

a detention facility with 1.60 ac-ft with no on-site retention, or with a detention facility of 

1.25 ac-ft and on-site facilities consisting of 0.26 ac of porous pavement and 0.40 acres 

of bioretention with 6 inches of available storage.  
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Flow Duration Discussion, Commercial Redevelopment, C-Soil 

Over range from 50% of the 2-yr to the 10-yr peak, the average reduction in high flow 

durations is 79% for the combined retention-detention case, and 35% for the detention-

only case.   For flows at or above the 2-year flow, average performance for both cases 

is at the 96% level; however, for the more frequent sub-2-yr peaks, durations are clearly 

much higher and even exceed the un-mitigated level which drags the average 

performance down.   

  



37 

 

 

 

  

2.2

8.3

19.9

100% Pasture Site, C-Soil

Runoff, in (no GW)

 GW Runoff, in

E-T, in

22.2

1.1

7.0

87% Commerical with or without detention, 

C-Soil

Runoff, in (no GW)

 GW Runoff, in

E-T, in

5.3

17.6

7.5

78% Impervious, 9% porous pavement, 13% 

Bioretention, C-Soil

Runoff, in (no GW)

 GW Runoff, in

E-T, in



38 

 

Water Balance Discussion, Commercial Redevelopment, C-Soil 

On-site retention facilities consist of 0.26 acres of porous pavement and 0.40 acres of 

bioretention taking up 10% of the impervious area and 100% of the pervious area on-

site.  Both facilities are assumed to infiltrate at a constant rate typical of a C-soil.  

Porous pavement is assumed to have zero storage, while bioretention must have 0.19 

acre-ft of volume (5.7 inches in the bioretention facility) in order meet the retention 

design requirement for 50% of the replaced impervious area.  

The average runoff volume (surface runoff and interflow) with on-site retention is over 

double the runoff for pasture conditions; however, the retention facilities treat 76% of the 

runoff from the site. Groundwater loading is more than doubled compared to pasture 

conditions and increased by a factor of sixteen compared to developed conditions with 

no retention facilities.  Detention is assumed to play no role in affecting the developed 

water balance.  It is assumed to be off-site with zero infiltration capacity. 
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Sample Hydrographs, Commercial Redevelopment, C-Soil 

 

 

 

     100% PASTURE, C-SOIL
     COM C-SOIL, NO MITIGATION
     COMM C-SOIL, DETENTION ONLY
     COMM C-SOIL WITH RETENTION&DETENTION
     047916 HRLY RECORD FROM BRAD HELMLE, TETRA-TECH [Aux Axis]

Data from 1982
JANUARY 4

3 6 9 12 15 18 21 24

JANUARY 5
3 6 9 12 15 18 21 24

D
is

c
h

a
rg

e
 (

c
fs

)

0.

1.

2.

3.

4.

5.

6.

7.

8.

0.0

5.0

P
re

c
ip

(i
n
)



40 

 

 

     100% PASTURE, C-SOIL
     COM C-SOIL, NO MITIGATION
     COMM C-SOIL, DETENTION ONLY
     COMM C-SOIL WITH RETENTION&DETENTION
     047916 HRLY RECORD FROM BRAD HELMLE, TETRA-TECH [Aux Axis]

Data from 1970
DECEMBER 21

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

D
is

c
h

a
rg

e
 (

c
fs

)

0.

1.

2.

3.

4.

5.

0.0

5.0

P
re

c
ip

(i
n
)



41 

 

 

 

  

     COM C-SOIL, NO MITIGATION
     COMM C-SOIL, DETENTION ONLY
     COMM C-SOIL WITH RETENTION&DETENTION
     047916 HRLY RECORD FROM BRAD HELMLE, TETRA-TECH [Aux Axis]

Data from 1979
JANUARY 11

3 6 9 12 15 18 21 24

JANUARY 12
3 6 9 12 15 18 21 24

JANUARY 13
3 6 9 12 15 18 21 24

D
is

c
h

a
rg

e
 (

c
fs

)

0.

1.

2.

3.

4.

0.0

1.0

P
re

c
ip

(i
n
)



42 

 

     100% PASTURE, C-SOIL
     COM C-SOIL, NO MITIGATION
     COMM C-SOIL, DETENTION ONLY
     COMM C-SOIL WITH RETENTION&DETENTION
     047916 HRLY RECORD FROM BRAD HELMLE, TETRA-TECH [Aux Axis]

Data from 2008
FEBRUARY 24

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

D
is

c
h

a
rg

e
 (

c
fs

)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

0.0

0.5

P
re

c
ip

(i
n
)



43 

 

 

The base flow results for very dry summer conditions for the Commercial C-soil are similar to 

results for the residential scenario except that the base flow depletion for developed conditions 

is far more extreme. The developed site without on-site retention (brown line) is roughly seven 

times lower than the pre-developed, 100% pasture condition (blue line) while the developed 

project with bioretention (red line) maintains base flows above the pre-developed level.  
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Commercial Redevelopment, D-Soil 

 

Table 6. Peak Annual Flood Frequency Curve Data for D-Soil, Commercial 

Average Recurrence 
Interval (years) 

2 5 10 25 50 100 

 Quantiles (cfs) 

Pre-Dev (Pasture),  0.39 1.17 2.00 5.34 7.50 9.95 

Detention Only 0.41 0.83 1.09 2.64 5.72 10.26 

On-Site Retention 
and Detention 0.36 1.24 2.05 4.63 7.84 9.93 

NO MITIGATION 2.57 4.35 6.62 10.43 11.73 13.11 
 

Peak Annual Flood Frequency, Commercial Redevelopment, D-Soil 

For the commercial development on a D-soil, matching of the pre-developed (100% 

pasture) frequency curve between the 2-yr and 100-yr quantiles is achieved either with 

a detention facility with 0.62 ac-ft with no on-site retention, or with a detention facility of 

0.42 ac-ft and on-site facilities consisting of 0.26 ac of porous pavement and 0.40 acres 

of bioretention with 27 inches of available storage.  
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Flow Duration Discussion, Commercial Redevelopment, D-Soil 

Both mitigation scenarios (commercial with 2-100 yr detention and commercial with 

detention plus retention designed for 50% of the impervious area runoff) reduce 

increases in high flow durations resulting from the unmitigated case by 96%.  With no 

on-site retention facilities, the detention necessary to meet the peak flow standard is 

0.62 ac-ft compared to 0.42 ac-ft for the case of a retention facility with 0.91 ac-ft of 

storage.  These results indicate that on a less infiltrative D-soil, is not as effective as 

detention for controlling high runoff durations. 
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Water Balance Discussion, Commercial Redevelopment, D-Soil 

On-site retention facilities takes up the same areas as for the commercial 

redevelopment on the C-soil, i.e. 0.26 acres of porous pavement and 0.40 acres of 

bioretention taking up 10% of the impervious area and 100% of the pervious area on-

site respectively.  Both facilities are assumed to infiltrate at a constant rate typical of a 

D-soil.  Porous pavement is assumed to have zero storage, while bioretention must 

have 0.91 acre-ft of volume (27.3 inches in the bioretention facility) in order meet the 

retention design requirement for 50% of the replaced impervious area.  Such a large 

storage depth may be infeasible.   

The average runoff volume (surface runoff and interflow) with on-site retention is slightly 

less than for pasture conditions.  Retention infiltrates and provides quality treatment to 

approximately 70% of runoff from developed site surfaces. Groundwater loading is 

increased by a factor of four compared to pasture conditions and by a factor of fourteen 

compared to developed conditions with no retention facilities.  Detention is assumed to 

play no role in affecting the developed water balance.  It is assumed to be off-site with 

zero infiltration capacity. 
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Sample Hydrographs, Commercial Redevelopment, D-Soil 
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The base flow results for very dry summer conditions for the Commercial D-soil are similar to 

results for the Commercial C-Soil case. The developed site without on-site retention (brown line) 

is roughly four times lower than the pre-developed, 100% pasture condition (blue line) while the 

developed project with bioretention (red line) maintains base flows above the pre-developed 

level.  

Summary of Results 

Peak Flows  

Unmitigated Cases 

For unmitigated development (no retention or detention facilities), factors of increase in peak 

flow above the baseline of 100% pasture ranged from about 3 to 19 times.    These factors were 

computed by averaging quantile values for 2-, 5-, 10-, 25-, 50- and 100-yr peak annual flows 

and taking the ratio of each unmitigated value to baseline value for 100% pasture. 

As shown in Table 7, factors of increase in peak flows were greater on the C-soil which exhibits 

very little surface runoff under pasture conditions. In contrast D-soils are more prone to surface 

runoff, therefore ratios of increase are less pronounced but still very significant. Differences in 

the peak flow ratios between residential and commercial for a given soil, are not as great as the 

differences between the two soils for the same development scenario. 
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Table 7. Average Factor of Increase in 100% Pasture Peak 
Annual Flows with No Retention or Detention 

 C-Soil D-Soil 

SFR Development 11.3 2.8 

Commercial Development 18.6 3.3 

 

Mitigated and Partially Mitigated Cases 

For all scenarios that included a detention facility, peak annual flow frequency quantiles were 

match to the 100% pasture conditions quantiles over the range of 2-yr to 100-yr peaks.  The 

only difference in these scenarios was in the total amount of retention and detention storage 

required to match the pasture condition frequency curve.  A summary of the required storage 

amounts is shown in Table 8.  

Table 8. Total Volume of Facilities Required to Match 100% Pasture 
Condition Peak Annual Flow Quantiles 

 Total Storage 
Required*  

C-Soil 
(ac-ft) 

Total Storage 
Required* 

 D-Soil 
(ac-ft) 

Residential with Retention & 
Detention 

1.06 0.94 

Commercial with Detention Only 1.66 0.75 

Commercial with Retention & 
Detention 

1.54 1.51 

*Detention volume plus any additional volume from bioretention 

The total active storage volume within both retention and detention facilities is similar for C- and 

D-Soil cases in both the development scenarios.  This is a result of the higher volume required 

for retention facilities on D-soils than on C-soils.  As evidenced by the commercial case in which 

only detention is applied with no retention, if matching peak flows to pre-developed, pasture  

conditions is the only concern, it requires less detention storage on a D-soil than on a C-soil 

because the baseline or target condition on a lower infiltration soil is hydrologically closer to the 

developed condition.  In the case of retention sizing, the standard requiring prevention of runoff 

from 95% non-exceedance, 24 hour rainfall does not account for differences in pre-developed 

runoff frequency that might be expected from soils with different infiltration characteristics.  

High Flow Durations  

The flow duration performance of the fully mitigated and partially mitigated simulation is 

characterized by an average reduction in high flow durations at four pasture condition peak flow 

quantile values, 50% of the 2-yr, 2-yr, 5-yr and 10-yr.  For each of these flow levels a percent 

reduction was calculate as follows: 

  (Tu - Ti) / (Tu - Tp) x 100% 

in which T is the flow duration, and the subscripts u, i, and p correspond to unmitigated, the 

current simulation case being evaluated, and pasture respectively.  This calculation is made for 
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each of the four quantiles and resulting percentages were averaged to represent the 

approximate duration mitigation performance of the simulation case over the range of flows 

listed above.  Results this calculation for the six cases with different combinations of soil and 

facilities are shown in Table 9. 

Table 9. Average Percentage Reduction in High Flow Durations 
from 50% of the 2-yr to the 10-yr Peak Annual  
Development Scenario C-Soil D-Soil 

Residential with Retention & 
Detention 

92% 91% 

Commercial with Detention Only 9% 96% 

Commercial with Retention & 
Detention 

71% 96% 

 

For the lower infiltration D-soil, high flow durations are suppressed to the same degree by 

detention alone or in combination with retention for both the residential and commercial 

scenarios.   

In contrast, for the Commercial scenario on a C-Soil with no retention, there is a large drop in 

performance to 9% compared to the same land use-soil combination that includes retention 

(71%).  The relatively poor performance of the detention-only case is caused solely by 

extremely poor performance at the extreme low end of the range (i.e. -700% at half the 2-yr 

level).  For flows ranging from the 2-yr the 10-yr, performance is consistently above 90%.  If the 

lower limit of the threshold of concern were raise to the 2-yr peak flow, there would be minimal 

difference between the C-Soil and D-Soil performance under either development scenario. 

Results of the commercial simulations and analysis suggest that on-site retention facilities are 

not necessarily superior to detention facilities in controlling high flow durations on tight (D) soils; 

however, on C soils the additional infiltration greatly assists in lower durations of flows smaller 

than the 2-yr peak annual flow. 

Reduction and Treatment of Surface Runoff Volume  

Surface runoff entering on-site retention facilities from developed impervious surfaces infiltrates 

and on occasion overflows and runs off the site during larger storms and wetter seasons.  Under 

the retention standard and sizing approach discussed earlier, model simulations indicate that 

between 70% and 81% of surface runoff is infiltrated for all cases where retention is applied.  

Table 10, below, provides a summary of these results for the two different development 

scenarios and soil types.   The relatively consistent performance of retention facilities 

constructed on high infiltration and low infiltration soils is made possible by the additional 

storage volume specified for D-soil facilities which compensates for their slower infiltration rate.  
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Table 10.  Average Percentage of Surface Runoff Infiltrated and 
Treated by On-site Retention Facilities 

Scenario C-Soil D-Soil 

Residential with Bioretention 81% 69% 

Commercial with Porous 
Pavement  and Bioretention 

76% 70% 

 

Base Flows  

Under dry, summer conditions exemplified by project outflow hydrographs during July, 2000, 

base flows are depleted by factors ranging from 2 to 7 if no on-site retention is provided. The 

depletion factor is directly related to the intensity of development as indicated by the percentage 

of impervious surface.  However, with on-site retention facilities, base flows are actually 

augmented over the baseline case with 100% pasture condition for both development and soil 

scenarios.  This “over mitigation” may be restorative to varying degrees in stream basins where 

summer base flows may have been depleted by previous development that did not implement 

on-site retention.    
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1 INTRODUCTION 

The Central Coast Joint Effort for Hydromodification Control (the “Joint Effort”) is a collaborative, 

region-wide approach municipalities are using to implement low impact development and 

hydromodification control. The goal of the Joint Effort is to protect or restore key watershed processes 

that otherwise would be, or that already have been, adversely affected by human activity. The approach 

taken by the Joint Effort to reach this goal is to use a foundation of landscape characterization to identify 

the hydromodification control strategies for new urban development and redevelopment that will be most 

effective at achieving the protection and restoration of aquatic resources. The interim products of the Joint 

Effort have included literature and data summaries (Task 1); a preliminary, GIS-based characterization of 

the landscape and watersheds of the Central Coast Region (Task 2); the data- and field-supported 

identification of landscape attributes, watershed processes, receiving-water conditions, and primary 

disturbances present on that landscape (Task 3); and a GIS-based analysis of a final set of “Physical 

Landscape Zones” (PLZ’s) and a systematic description of the primary landscape attributes and the 

dominant watershed processes associated with each one (Task 4).   

The specific purpose of this report is to document the entire Joint Effort methodology and findings, 

including the determination of Watershed Management Zones and the identification of associated 

hydromodification management strategies. This report describes how each of the following steps were 

undertaken, and the results of each step: 

 

1. Definition and mapping of Physical Landscape Zones; 

2. Association of key watershed processes with each PLZ; 

3. Definition of the interrelationships between landscape disturbance, PLZ’s, watershed processes, 

and receiving waters; 

4. Definition and mapping of Watershed Management Zones;  

5. Identification of hydromodification management strategies associated with each WMZ; and 

6. Incorporation of local-scale and/or site-specific data to inform final stormwater management 

controls and their numeric criteria. 

 

2 STEPS IN THE JOINT EFFORT METHODOLOGY 

2.1 Defining and mapping Watershed Processes and Physical Landscape Zones  

2.1.1 Watershed Processes  

“Watershed processes” is the term adopted by the Joint Effort to encompass the storage, movement, 

and delivery of water, chemical constituents, and/or sediment to receiving waters. Watershed processes 

across the landscape of the Central Coast region were anticipated to be similar to those found throughout 

temperate latitudes throughout the world, and so characterizations and discussions in the scientific 

literature formed the basis for initial definition of those processes, and subsequently for making and 

interpreting field observations. Most commonly, that literature subdivides the set of watershed processes 

into those relating to the movement of water and to the movement of sediment. Although obviously 

interrelated, that subdivision is maintained here. 

 

The delivery, movement, storage, and loss of water within a watershed is one set of watershed 

processes, most commonly represented by the hydrologic cycle. Components of the hydrologic cycle 

constitute the fundamental hydrological processes that are active in any watershed: precipitation, surface 

runoff, infiltration, groundwater flow, return flow, surface-water storage, groundwater storage, 

evaporation and transpiration (e.g., Beighley et al. 2005). Although present virtually everywhere across a 

watershed, these individual processes vary greatly in their importance to watershed “health” and functions 
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of its physical, chemical, and biological processes. Recognizing their magnitude and spatial distribution 

has been a long-standing effort of landscape studies, of which the Joint Effort is merely the latest (e.g., 

England and Holtan 1969).  

 

Hillslope processes are a second set of watershed processes that strongly influence watershed health 

and function. They broadly refer to the movement or deposition of sediment, driven largely but not 

exclusively by the movement of water, that affect the land surface. In the Central Coast region, these 

processes are primarily erosion, landsliding and other mass wasting, and sediment transport and 

deposition in stream channels and other receiving waters. Their magnitude and distribution across 

different landscapes has also been the focus of much scientific study, albeit for not nearly as long as for 

their hydrological counterparts (local examples include Warrick and Mertes 2009, Stillwater Sciences 

2010). 

 

Less precisely defined or constrained are a third set of watershed processes, namely those physical, 

chemical, and biological actions that occur within receiving waters themselves. These have no uniformly 

used name in the scientific literature; we here refer to them as within-waterbody processes to distinguish 

them from the hydrologic and hillslope processes that are active across the landscape as a whole. 

 

Our prior literature review of approaches to hydromodification control, including prior assessments of 

watershed processes (Task 1, Literature Review), includes a number of references that list the “typical” 

watershed processes for temperate-region parts of the planet. Additional text references (e.g., Reid and 

Dunne 1996, Ritter et al. 2011) modestly augmented these sources. Field review and common knowledge 

of the region then guided the condensation of the original list down to those watershed processes that we 

judge to be important in some or all of the Central Coast Region. Table 1 summarizes the outcome of this 

(largely literature-based) assessment of potential key watershed processes: 

 
Table 2-1. Summary of literature-derived watershed processes likely to be important in the Central 

Coast Region. More detailed descriptions of the key processes are provided in Section 2.2. 

Predominantly hydrologic processes 

(i.e., “water”) 

Predominantly hillslope processes 

(i.e., “sediment”) 

Evapotranspiration Creep 

Overland flow Sheetwash 

Surface infiltration Rilling and gullying 

Shallow, lateral subsurface flow 

(“interflow”) 
Other mass failures (“landsliding”) 

Deep infiltration to groundwater 

(“groundwater recharge”) 
Tributary bank erosion 

Transport of organic matter Chemical, biological reactions in soil 

Within-waterbody processes 

Fluvial transport and deposition; mainstem bank erosion 

Biological interactions (nutrient dynamics, trophic interactions) 

Chemical and biological reactions of sediment- and water-borne constituents 

 

Note that most of the hydrologic processes (left-hand column) can only be inferred, given the 

limitations of one-time observation in non-rainy conditions. However, some of these processes are 

virtually certain to occur to some extent in every part of the landscape (e.g., evapotranspiration and 

surface infiltration); subsequent analyses, however, might be necessary to quantify their relative or 

absolute magnitude if this proves to be an important parameter.  

 

In contrast, most of the “hillslope” processes (we recognize that runoff also occurs on hillslopes but 

use this term to identify those processes responsible for sediment movement and delivery) typically have 
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direct field expression even if the process is not active at the time of observation. Gullies are one such 

example; mass failures are another. Creep is generally inferred by the absence of other expression, but it 

is known to be ubiquitous across nearly all landscapes and can be the dominant sediment-delivery process 

where other modes of sediment movement are not active. 

 

2.1.2 Physical Landscape Zones 

Although the conditions that affect the delivery of water, chemical constituents, and/or sediment to 

the receiving water vary greatly over time, different parts of the landscape can be readily identified as to 

their relative production and delivery potential, and the dominant process(es) by which this happens. The 

primary determinants of watershed processes have been cataloged by many prior studies. Commonly 

recognized attributes include the material being eroded (i.e,. lithology), a measure of topographic gradient 

(hillslopes, basin slope), climate (mean annual temperature, mean annual precipitation, climate zone, 

latitude), land cover (vegetation, constructed cover and imperviousness), and episodic disturbance (e.g., 

fire, large storms).  

 

Individual studies have tended to focus on a subset of these factors, reflecting both the importance 

any given set of factors relative to others and their range of variability within a circumscribed region. 

Montgomery (1999) suggested that four factors— regional climate, geology, vegetation, and 

topography—determine the geomorphic processes over a given landscape. Reid and Dunne (1996) noted 

that every study area requires simplification and stratification, with topography and geology as the 

primary determinants. In their framework, land cover is recognized as a potentially significant influence 

on watershed processes but is considered a “treatment” variable within each topography–geology class, 

rather than an intrinsic property of the landscape itself. Note that these scientific studies identify geology, 

rather than soils, as a key factor—this reflects the physical attribute that most fundamentally determines 

the landscape- and watershed-scale response to precipitation. Site-specific soils are also important, but 

primarily in determining the feasibility of particular stormwater controls to protect those responses. 

 

The purpose of defining landscape groups at this step was to characterize watershed processes in their 

natural, undisturbed state. Thus, lithology and hillslope gradient (but not land cover) were the landscape 

attributes characterized for this step. Data were compiled in a GIS format for the entire watershed at a 

resolution determined by the coarsest dataset. Rock types were derived from the geologic map of the State 

of California, originally produced by Jennings et al. (1997) and available electronically at 1:750,000 

scale. Mapped units were grouped into seven categories, largely discriminating based on material 

competency and degree of consolidation.   

 

The relative proportions of the geology categories are summarized in Table 2.2. 

 
Table 2. Geology categories, generalized from Jennings et al. (1977) and as applied across the Central 
Coast Region. 

Geology category % of area 

Quaternary sedimentary deposits 30% 

Tertiary sedimentary rocks 37% 

Mesozoic metasedimentary rocks 12% 

Tertiary volcanic rocks 

11% Granitic rocks  

Mesozoic and Paleozoic metamorphic rocks 

Franciscan mélange 11% 
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Hillslope gradients were generated directly from the digital elevation model (DEM), which in turn 

was based on a USGS 10-m DEM. Based on the distribution of slopes and on observed ranges of relative 

erosion and slope instability seen in previous studies within and adjacent to the Region (e.g., Stillwater 

Sciences 2010), the continuous range of hillslope gradients was categorized into three groups: 0–10%, 

10–40%, and steeper than 40%. The discrete categories defined for these two factors (geology and slope) 

can overlap into 21 possible combinations—that is, areas that each has a unique combination of these 

factors that are judged to be the major determinants of watershed processes. This overlap was done in a 

Geographic Information System (GIS). 

 

However, the resulting data were much too “grainy” to be directly useful for a regional application. In 

particular, the original topographic data source (USGS/NED, 1-arc second) required “smoothing” in order 

to be useful, even after grouping into the three slope classes (0–10%, 10–40%, and >40%).  

 

To create the final set of areas based on the combination of geology+slope, both datasets were first 

projected into NAD 1983 California Teale Albers. Slope-zone geoprocessing was carried out in ESRI 

ArcGIS 10 Platform and based on Spatial Analyst and ArcInfo supported toolboxes, supported by custom 

Python scripts. The following steps were then followed: 

1. Class boundary filtering: used for cleaning ragged edges between slope classes, based on ‘expand 

and shrink’ method on the slope raster data. 

2. Neighboring cell filtering: replacing cells in the slope raster based on the majority of their 

contiguous neighboring cells. This filtering process was based on eight neighboring cells (a 3-by-3 

window) using a ‘majority’ replacement threshold (three out of four or five out of eight connected 

cells must have the same value before replacement occurs), and was applied sequentially 50 times. 

3. Raster-to-vector conversion: the filtered slope raster was converted into polygons without polygon 

generalization. 

4. Sliver polygon filtering: eliminating “small” polygons by merging them with the neighboring 

polygons with the largest area or the longest shared border. For our purposes, areas smaller than 12 

hectares (0.12 square kilometers, equivalent to a square 345 m on a side) were flagged as ‘sliver 

polygons’ and so eliminated. This threshold was chosen on the basis of positional accuracy of the 

data (±125 m), the likely scale of the final map products (presumed 1:250,000), and judgment 

about the overall appearance and usability of alternative results using different thresholds. 

 

Once the final set of smoothed slope polygons were defined, they were overlaid with the geology 

polygons to define twenty-one unique “topographic–lithologic” units (i.e., 3 slope classes and 7 geology 

units) plus open water. 

 

Following this exclusively GIS-based characterization, Task 3 of the Joint Effort (Booth et al. 2011a) 

comprised a comprehensive field-based and largely qualitative assessment of the varied landscapes and 

receiving waters across the entire Central Coast Region. It emphasized (relatively) undisturbed, “intact” 

watersheds to best characterize the natural hydrologic and sediment processes that are most responsible 

for the movement of water and sediment from hillslopes to receiving waters. Watershed processes in 

different parts of the landscape were inferred from scientific understanding, with an initial framework that 

was either confirmed or modified wherever observations so indicated. Receiving waters, primarily 

streams, were evaluated less comprehensively in the field but their characterization was supplemented by 

extensive biological data and some stream gage data, which were incorporated into an overall picture of 

their condition as well.  

 

As a result of the field observations, the original seven lithologic groups were redefined. Those 

mapped separately as Tertiary volcanic rocks, granitic rocks, and Mesozoic and Paleozoic metamorphic 

rocks were combined into a single category, because no systematic differences in watershed processes 
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could be observed in the field; and one group (Tertiary sedimentary rocks) was subdivided into “Late” 

and “Early-Mid” Tertiary sedimentary rocks, because these two categories were distinguishable on the 

map of Jennings et al. (1997) and displayed markedly different field attributes. Thus, fifteen final 

landscape categories (plus “open water”) were defined (Table 3 and Figure 1): 

1. Franciscan mélange, a heterogeneous collection of resistant rocks within a matrix of weaker 

material that has filled the spaces between the resistant clasts (exposed over 8% of the land 

area of the Region). 

2. Pre–Quaternary crystalline rocks, a group of geologically old and generally quite resistant 

rocks (23% of the Region). 

3. Early to Mid–Tertiary sedimentary rocks, primarily resistant sandstones but also some 

weaker shales and siltstones (30% of the Region). 

4. Late Tertiary sediments, weakly cemented sedimentary rocks of relatively young geologic 

age (6% of the Region). 

5. Quaternary sedimentary deposits, weakly cemented or entirely uncemented silt, sand, and 

gravel that has been deposited in geologically recent time (i.e., the last 2.5 million years; 33% 

of the Region). 

 

These five lithologic categories were each subdivided by hillslope gradient, which can be considered 

“flat” (i.e., <10% gradient), “steep” (>40% gradient), and in between (10–40% gradient). Thus, 15 

“Physical Landscape Zones” (PLZ’s) can be identified across the Central Coast Region, each with a set of 

properties that are well-correlated with their key watershed processes in an undisturbed landscape. Other 

factors of potential relevance, particularly the spatial variability of precipitation and the influence of 

different vegetation types in undisturbed watersheds (e.g., trees vs. shrubs vs. grasslands) were explored 

but were found to have at most a secondary influence on the dominance of particular watershed processes 

across the Region as a whole. 

 
Table 2-3. PLZ areas as a proportion of the Central Coast Region. 

Symbol Physical Landscape Zone (based on lithology [geologic material] 

and hillslope gradient [% slope]) 
% of total area 

F1 Franciscan mélange; 0–10%  0.5% 

8% F2 Franciscan mélange; 10–40% 5% 

F3 Franciscan mélange; >40% 2% 

pQ1 Pre–Quaternary crystalline rocks; 0–10% 1% 

23% pQ2 Pre–Quaternary crystalline rocks; 10–40% 11% 

pQ3 Pre–Quaternary crystalline rocks; >40% 11% 

ET1 Early to Mid–Tertiary sedimentary; 0–10% 2% 

30% ET2 Early to Mid–Tertiary sedimentary; 10–40% 16% 

ET3 Early to Mid–Tertiary sedimentary; >40% 12% 

LT1 Late Tertiary sediments; 0–10% 1% 

6% LT2 Late Tertiary sediments; 10–40% 4% 

LT3 Late Tertiary sediments; >40% 2% 

Q1 Quaternary sedimentary deposits; 0–10% 18% 

33% Q2 Quaternary sedimentary deposits; 10–40% 14% 

Q3 Quaternary sedimentary deposits; >40% 1% 

 Open water 0.4% 0.4% 
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Figure 1. Final map of the Physical Landscape Zones.  
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2.2 Associating key watershed processes with each PLZ 

2.2.1 Non-urbanized landscapes 

Observations of hillslope conditions and processes, emphasizing non-urbanized and (relatively) 

undisturbed landscape settings, were conducted across the entire geographic extent of the Central Coast 

Region, with two (and sometimes more) professional geomorphologists accessing every part of the 

Region accessible by automobile (and some more remote but unique areas by foot). Over a thousand 

georeferenced photographs, accompanied by field notes, confirmed an overall consistency of the 

conditions and processes expressed by the intact watersheds throughout the Region with prior 

assessments of watershed processes. Only a few differences, systematic and readily recognized, 

distinguished different suites of processes in different PLZ’s. Broadly, all but the steepest mountain 

ridges and the driest hillslopes are well-vegetated, whether by chaparral, coastal scrub, grasslands, oak 

woodlands, or evergreen forest; most hillslopes are relatively ungullied, expressing a predominance of the 

hydrologic processes of infiltration and subsurface movement of water after precipitation first falls on the 

ground surface. 

 

These hydrologic processes, in turn, largely control the movement of sediment and plant detrital 

material. Sediment movement is driven by gravity and so is negligible on flat ground regardless of the 

geologic material. On slopes, surface erosion (rilling, gullying) occurs only in the presence of surface 

flow, and its expression is rare (in undisturbed areas) except in a few very weak rock types. Landslides 

(and other forms of mass wasting) are more dependent on rock strength, for which the Region has 

excellent examples at both the weak (Franciscan mélange) and strong (crystalline rocks) ends of the 

spectrum. Our observations and inferences of watershed processes and the Physical Landscape Zones in 

which they occur, from Task 3 of the Joint Effort (Booth et al. 2011a), are summarized in Table 4.  

 

Several of the listed processes are particularly relevant to the watershed changes imposed by 

urbanization, and they are described in greater detail here: 

 

• Overland flow: This process can be thought of as the inverse of infiltration; precipitation reaching 

the ground surface that does not immediately soak in must run over the land surface (thus, “overland” 

flow). It reflects the relative rates of rainfall intensity and the soil’s infiltration capacity: wherever and 

whenever the rainfall intensity exceeds the soil’s infiltration capacity, some overland flow will occur. 

Most uncompacted, vegetated soils have infiltration capacities of one to several inches per hour at the 

ground surface, which exceeds the rainfall intensity of even unusually intense storms of the Central 

Coast and so confirms the field observations of little to no overland flow (Booth et al. 2011a). In 

contrast, pavement and hard surfaces reduce the effective infiltration capacity of the ground surface to 

zero, ensuring overland flow regardless of the meteorological attributes of a storm, together with a 

much faster rate of runoff relative to vegetated surfaces. 

 

• Infiltration and groundwater recharge: These closely linked hydrologic processes are dominant 

across most intact landscapes of the Central Coast Region. Their widespread occurrence is expressed 

by the common absence of surface-water channels on even steep (undisturbed) hillslopes. Thus, on 

virtually any geologic material on all but the steepest slopes (or bare rock), infiltration of rainfall into 

the soil is inferred to be widespread, if not ubiquitous. With urbanization, changes to the process of 

infiltration are also quite simple to characterize: some (typically large) fraction of that once-

infiltrating water is now converted to overland flow. 

 

• Interflow: Interflow takes place following storm events as shallow subsurface flow (usually within 3 

to 6 feet of the surface) occurring in a more permeable soil layer above a less permeable substrate. In 
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the storm response of a stream, interflow provides a transition between the rapid response from 

surface runoff and much slower stream discharge from deeper groundwater. In some geologic 

settings, the distinction between “interflow” and “deep groundwater” is artificial and largely 

meaningless; in others, however, there is a strong physical discrimination between “shallow” and 

“deep” groundwater movement. Development reduces infiltration and thus interflow as discussed 

previously, as well as reducing the footprint of the area supporting interflow volume. 

 

• Rilling and gullying: These hillslope processes are the geomorphological expression of the 

hydrologic process of overland flow, and so the pattern of these two sets of processes are similar. 

However, they can diverge in several, fairly common settings. First, overland flow across flat surfaces 

will generate little or no erosion simply because the energy of the water is too low to transport 

sediment. Second, areas of likely overland flow where the substrate is strong (e.g., bare rock 

outcrops) will not produce corresponding gullying; conversely, a weak substrate may show evidence 

of significant surface erosion with only modest levels of overland flow (as long as slopes are 

sufficiently steep). 

 
Table 2-4. Tabular summary of the observed (and observationally inferred) watershed processes in 

undisturbed settings, as discriminated by Physical Landscape Zones. The assigned ratings (for 
“Low,” “Medium,” and “High”) are relative and apply only to a particular column; so, for 
example, a “H” (high) rate of creep processes will not necessarily produce as much sediment as a 
high rating for rilling and gullying (indeed, the opposite will be true); but an “H” for creep will 
produce more sediment than an “L” for creep in a different zone. Compare to Table 5, which 
evaluates the effects of disturbance on these processes. 
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0–10% 

Franciscan mélange L L L L L L L 

Pre-Quaternary crystalline L L L L L L L 

Early to Mid-Tertiary sed. L H M H L L L 

Late Tertiary sediments L H M H L L L 

Quaternary deposits L H M H L L L 

10–40% 

Franciscan mélange L L L L M M M 

Pre-Quaternary crystalline M L L L L L L 

Early to Mid-Tertiary sed. L M M M L L L 

Late Tertiary sediments L H M H M M L 

Quaternary deposits L H M H M H M 

>40% 

Franciscan mélange M L L L H M H 

Pre-Quaternary crystalline M L L L L M L 

Early to Mid-Tertiary sed. M M M M L M L 

Late Tertiary sediments M M M M M H H 

Quaternary deposits M M M M M H H 

 

In addition to these watershed processes, whose activity and influence were observed or inferred from 

observation, four other processes long-recognized from prior watershed studies were included in the 

subsequent application of this analysis to the determination of effective stormwater-management 

strategies: 
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• Evapotranspiration: In undisturbed humid-region watersheds, the process of returning water to the 

atmosphere by direct evaporation from soil and vegetation surfaces, and by the active transpiration by 

plants, can account for nearly one-half of the total annual water balance; in more arid regions, this 

fraction can be even higher. However, there is little reason to anticipate that this fraction will 

materially change in different PLZ’s, and so this process is presumed to have a “M” rating for all 

areas. 

 

• Delivery of sediment to receiving waters: Sediment delivery into the channel network is a critical 

process for the maintenance of various habitat features in fluvial systems (although excessive 

sediment loading from watershed disturbance can also be a significant source of degradation). 

Quantifying this rate can be difficult and discriminating the relative contribution from different 

geologic materials even more so; however, the overriding determinism of hillslope gradient is widely 

documented. Thus, relative rates of this process are presumed to scale directly (and only) with slope 

class. Thus, “L” = all PLZ’s with slope 0–10%, “M” = 10–40%, and “H” = >40%. 

 

• Delivery of organics to receiving waters: Unlike sediment, organic delivery is most critically 

dependent on the presence, width, and composition of the vegetative riparian zone. This has no 

systematic relationship with PLZ, and so (as with evapotranspiration) this is presumed to have a “M” 

rating for all areas. 

 

• Chemical and biological transformations: This encompasses the suite of watershed processes that 

alter the chemical composition of water as it passes through the soil column on its path to (and after 

entry into) a receiving water. The conversion of subsurface flow to overland flow in a developed 

landscape eliminates much of the opportunity for such transformations, and this loss is commonly 

expressed through degraded water quality. The dependency of these processes on watershed 

conditions is almost unimaginably complex in detail, but in general a greater residence time in the soil 

should be correlated with greater activity for this group of processes. Since residence time is inversely 

proportional to the rate of movement, the relative importance of this process is anticipated to be 

inversely proportional to slope; thus, “H” = all PLZ’s with slope 0–10%, “M” = 10–40%, and “L” = 

>40%. 

 

2.2.2 The effects of urbanization  

For the subsequent application of this table to the impacts of urban development and the application 

of stormwater management strategies, additional refinements were added. Most importantly, the 

anticipated changes in watershed processes as a result of urbanization were assigned. They were inferred 

primarily on the basis of more than half a century of study of urban watersheds (e.g., Leopold 1968, 

Booth 1991, Paul and Meyer 2001, Walsh et al. 2005), which has developed what we have called the 

“Classical Model” of watersheds and urbanization, and which we embrace as a general principal with 

widespread applicability to the Central Coast Region. Specific elements of the Classical Model include 

the following: 

 

• Intact watersheds emphasize subsurface flow paths for the delivery of precipitation from hillslopes 

to stream channels; disturbed (and, in particular, urbanized watersheds) create large areas of 

overland flow. This is the fundamental change that accompanies urbanization, although it is 

commonly accompanied by other changes, both abiotic (e.g., bank armoring) and biotic (e.g., 

riparian and upland vegetation clearing and replacement). 

• Watershed urbanization simplifies watershed and receiving-water structure and processes, 

reducing or eliminating altogether heterogeneity and diversity (both physical and biological). 
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• Urban streams share many common attributes with each other, best summarized as “flashier 

hydrograph, elevated concentrations of nutrients and contaminants, altered channel morphology, 

and reduced biotic richness, with increased dominance of tolerant species” (Walsh et al. 2005). 

Instream conditions tend to reflect the combined influence(s) of both the whole contributing 

watershed and the local/riparian zone.  

 

The Classical Model can be usefully framed in “watershed process” terms: 

• Urbanization results in less infiltration and more overland flow; 

• Urbanization results in faster delivery of surface runoff from the upland to the receiving water  

• Urbanization results in less upland sediment delivery from stabilized hillslopes; 

• Urbanization results in reduced biotic activity and biological processes, such as delivery of coarse 

organic debris to streams or biological uptake/breakdown of nutrients or pollutants in soil or 

waterbodies; and 

• Urbanization results in greater in-channel erosion, independent of any (additional) direct channel 

modification. 

 

For most processes, urbanization decreases the magnitude of the process, but there are two 

exceptions. For “overland flow,” the change imposed by urbanization is an increase, rather than a 

decrease, in this process. Similarly, impairment to “delivery of sediment” is presumed to result in less 

sediment input to the receiving water. This is counterintuitive to typical concerns of “construction erosion 

control,” where the goal is to minimize sediment releases. In the post-construction period, however, 

maintenance of sediment delivery is essential to the health of certain receiving-water types (as is organic 

delivery), and it is this (long-term) process that is being addressed here. 

 

Other changes to the initial representation of PLZ’s and watershed processes (Table 4) include the 

following: 

• The processes of overland flow and rilling & gullying were combined, since the latter is 

simply the most visible expression of the former and because the latter (erosive) process 

requires the former (hydrologic) one. The inverse, however, is NOT true—overland flow on a 

flat slope will not result in rills, and so their combination is not strictly accurate. However, 

management practices to minimize creation of overland flow are not anticipated to materially 

differ on flat slopes because of an absence of rilling—and so the simplification here is judged 

reasonable and non-consequential to management. Note that “rilling and gullying” (a 

hillslope process) is not the same as “stream-channel erosion” (a reflection of increase release 

of rapid runoff to a stream). The latter is symptomatic of a change in watershed process(es) 

but is not considered an altered process itself. 

• Infiltration and groundwater recharge were combined into the same category, because the 

assessment of their relative importance and susceptibility to disturbance differs only for two 

uncommon PLZ’s (pQ0 and pQ10) (and even there only modestly), and they are otherwise so 

closely linked that management strategies identified for this process set are not anticipated to 

be affected by their combination in either of the two affected PLZ’s. 

• Creep and landsliding are not included, because they are generally not directly influenced by 

stormwater-management strategies. 

 

Applying these considerations leads to the summary representation of PLZ’s, watershed processes, 

and the effects of urban disturbance shown in Table 5. 
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 Table 5. Final table showing the association of watershed processes with PLZ’s, based on Booth et al. 

(2011b) and subsequent review of data. The table highlighting the qualitative magnitude of 

anticipated change for each process as a result of urbanization. Red-shaded cells indicate the 

greatest anticipated change (e.g., a “Low” importance for overland flow in many PLZ’s is 

anticipated to become “High” in an urban watershed).  

 

 

2.3 Relating landscape disturbance, PLZ’s, watershed processes, and receiving 
waters 

 

Two broad categories of watersheds, which lie along a continuum of human disturbance, were 

examined. The first we term “intact,” describing landscapes that maintain a predominance of native 

vegetation with limited grazing or row agriculture, scattered (or absent altogether) rural residences, and 

minimal intrusion of roads into the stream corridor. Observations in these watersheds provided the basis 

for the relationships between watershed processes and PLZ’s described in the previous section. 

 

The second category of watershed, “disturbed,” has one or (more commonly) more land-use impacts 

occurring over a substantial fraction of its watershed area. For purposes of the Joint Effort we have not 

endeavored to quantify any thresholds between these two broad categories, although such criteria are 

readily available in the literature (as a local example, see the quantitative definition of “reference sites” in 
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Quaternary deposits 0-10% L H M M L M H 
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Ode et al. 2005). Instead, we recognize that the Region’s urban receiving waters (as commonly 

recognized) will all express the consequences of watershed disturbance, albeit each in their own way(s); 

and that to find good representatives of truly “intact” watersheds we need to look into some of the most 

remote parts of the Region.  

 

Receiving waters of the Central Coast are diverse, comprising streams, rivers, lakes, wetlands, marine 

nearshore, and groundwater aquifers. The analyses for the Joint Effort has emphasized streams and stream 

channels (as commonly defined, namely freshwater channels that flow at least episodically), because of 

their widespread distribution, readily expressed responses to disturbance, and availability of preexisting 

data. We recognize that the findings relating the condition of streams to watershed processes, and to their 

response to watershed disturbance, are relevant but not entirely transferrable to other types of receiving 

waters. We also recognize that the division between certain categories is gradational and somewhat 

arbitrary. In particular; for purposes of the subsequent analyses a “stream” is presumed to be highly 

sensitive to changes in hydrologic regime as a consequence of upstream urbanization, whereas a “river” is 

largely unaffected. 

 

2.3.1 Assessing the condition of receiving waters 

The purpose of assessing the condition of receiving waters was not to assess their health per se, but 

rather to confirm that disturbance to key watershed processes is indeed significant, and detrimental, to the 

condition of those receiving waters. To guide this assessment, we used reports from the scientific  

literature, regional assessments and empirical observation. In any region, and especially in one as varied 

as varied as the Central Coast, no single metric can appropriately be used to characterize receiving water 

conditions. There is not even a single discipline-specific perspective over what should reflect the 

“quality” or the “health” (or, conversely, the magnitude of degradation) of a waterbody. The Clean Water 

Act calls out “physical, chemical, and biological integrity,” suggesting at minimum that no single metric, 

and no single discipline, should be used to make such an assessment.  

 

In streams, the scientific literature for more than a decade has shown that biological metrics are 

typically the most sensitive to the earliest impacts of urbanization (Booth and Jackson 1997, Karr and 

Yoder 2004, King et al. 2011), with multimetric indices based on benthic macroinvertebrates being the 

most common quantification of instream biological health. Hydrologic changes in urbanizing streams 

have been recognized for even longer (e.g., Hollis, 1975), but there is less agreement on the appropriate 

hydrologic metric(s) to discern the “signal” of urbanization in the contributing watershed. In other types 

of receiving waters, neither biological metrics nor (particularly) hydrologic metrics are nearly as useful 

because of the fundamental nature of these waterbodies (e.g., gage data are irrelevant for a lake or the 

marine nearshore).   

 

Based on inspection of the receiving-water data acquired from local municipalities during Task 1 and 

the overall goals of the Joint Effort, the framework of “selected receiving waters” (and their associated 

sub-watersheds) was embraced with the intention that they can provide broad representation of conditions 

across the Region, and that they could demonstrate whether impacts to key watershed processes result in 

receiving-water degradation. An initial list of sites was identified based on available hydrologic and (or) 

biological data for the analysis of receiving water trends. The distribution and patterns of sites and 

receiving waters were evaluated to further refine the selection- The geographic distribution of sites north-

to-south and dry-to-wet was reviewed on a map, with any gaps filled in as possible. Finally, we reviewed 

the data provided by the Regional Board and local jurisdictions to determine if any other receiving 

water(s) held the promise of being so well characterized by available data that their inclusion in this 

review would likely provide additional insight to the goals of the Joint Effort. 
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We compiled available chemical data on selected lakes, marine nearshore areas, and groundwater 

bodies of the region because these other types of receiving waters are of equal concern to streams under 

the protective goals of the Joint Effort. To date, however, these data are much more limited than those 

pertaining to streams, and they do not characterize the conditions of these other receiving waters to the 

same degree of quantification. 

 

2.3.1.1 Hydrologic metrics 

A total of 183 USGS gaging stations in the Central Coast Region were initially evaluated to begin an 

investigation of hydrologic measures of receiving-water condition, specifically limited to streams. The 

entire period of record was evaluated at each gage, with the objective of selecting stations with relatively 

low impairment and long temporal records, because stations of this nature will have a greater chance of 

capturing hydrologic changes for flow duration trend analysis.  

 

A statistical test was performed to determine whether rainfall over two periods (1981–1990 and 

2001–2010) could be considered sufficiently “similar” to exclude climatological variations from any 

changes that were subsequently recognized. Similarly, the variability and the average of annual runoff 

values were summarized from the online data for each of the USGS gages selected. Annual runoff means 

in the two periods (1981–1990 and 2001–2010) were also compared to each other and to rainfall totals 

from the two periods to determine whether meaningful relationships between watershed conditions 

(particularly those associated with hydromodification) and streamflow could be drawn to support future 

analyses under the Joint Effort.  

 

Of the entire population of 183 USGS gage stations, 36 had ample coverage of good-quality data for 

the period of interest (1951–2010). Average annual rainfall totals in the watershed upstream of each gage 

(based on the PRISM dataset) were evaluated for the entire period of record and the two decadal periods 

coinciding with the selected land-use profiles (1981–1990 and 2001–2010). Because the period of time 

for the decadal comparison is relatively short (10 years, versus 61 years for the entire period of interest), 

the 95% confidence intervals are relatively wide. A statistical test suggests that no individual station has a 

significantly different annual average rainfall totals between the two decadal periods, because the 

confidence intervals overlap at every station. 

 

For streamflow, the data across the two decadal periods also showed too much variability to draw 

meaningful conclusions. There was not a consistent relationship between streamflow and observed 

precipitation, for various possible reasons. For example, there may be other unfactored conditions or 

activities upstream of each gage, such as inter-basin transfers, reservoirs, or other hydraulic 

modifications. The results of this analysis were therefore inconclusive. 

 

2.3.1.2 Benthic macroinvertebrate data 

Our objective in this element of the Joint Effort was not to create a comprehensive catalog of 

biological data across the Region, but instead to seek patterns in the existing data that could inform the 

broader goals of the project. We therefore narrowed our focus to a homogenous data set, namely BMI 

analyses that could be converted into a single, recognized “score” of biological quality. For this 

application the Southern California Index of Biotic Integrity (“SCIBI”; Ode et al. 2005) was judged to be 

the best such indicator, insofar as the Central Coast Region was almost entirely covered by the set of 

streams used to develop the index (Ode et al’s Figure 1). We created a spreadsheet tool to convert raw 

BMI data from the various sources across the Central Coast into a SCIBI score where not already 

provided by the original study authors.  

The most comprehensive collection of biological data in the Central Coast Region is compiled and 

maintained by staff of the Regional Board. It includes data collected as part of the state’s Surface Water 
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Ambient Monitoring Program (SWAMP) and other data developed by the Regional Board (in total more 

than 600 unique sites). Because of its geographic extent, we used other criteria (availability of flow data, 

geographic “holes” in the coverage) to identify sites from this compendium for use in the characterization 

of receiving-water condition. Detailed, high-quality benthic macroinvertebrate data are also available 

from the City of Santa Barbara and compiled into annual reports (most recently Ecology Consultants 

2010, 2011; available at http://www.sbprojectcleanwater.org/waterquality.aspx?id=66#bioassess; 

accessed August 7, 2011). We took advantage of several paired sites with multiple years’ biological data 

showing consistent trends, strategic placement up- and downstream of urban development, fully 

interpreted results, and (in several cases) correspondence with flow data. 

 

Based on data availability and watershed size, a preliminary set of streams were selected, based first 

on the size of the drainage area contributing to a USGS gage site with high-quality, long term records. 

Additional sites were added to capture otherwise underrepresented watershed types found in the Region, 

namely those typified by flat groundwater basins, and the dry eastern side of the coastal and inland 

mountains. Abundant biological data also led us to include three other channel systems (Aptos, Chorro, 

and Santa Rosa) in the final list. In total, the receiving waters evaluated for this Task of the Joint Effort 

were as follows (Table 6).  

 

 
Table 6. Final set of selected receiving-water sites. 

Stream name 
Drainage area 

(mi
2
) 

USGS gaging 

station
* 

Maria Ygnacio Ck (Goleta) 6 11119940 

San Jose Ck (Goleta) 6 11120500 

Mission Creek 8 11119750 

Aptos Creek 25 (11159690, 11159700) 

Carpinteria Creek 13 11119500 

Atascadero Creek 19 11120000 

Orcutt Creek 19 (11141050) 

Lopez Ck (Arroyo Grande) 21 11141280 

San Simeon Creek 26 (11142300) 

Corralitos Creek 28 11159200 

Alamo Pintado Ck (Solvang) 29 11128250 

Zaca Creek (Buellton) 33 11129800 

Gabilan Creek (Salinas) 37 11152600 

Soquel Creek 40 11160000 

Chorro Creek 45 - 

Big Sur River 46 11143000 

Salsipuedes Creek 47 11132500 

Santa Rosa Creek 47 - 

Santa Cruz Ck (Santa Ynez) 74 11124500 

San Luis Obispo Creek 84 - 

Upper Cuyama River 90 (11136500, 11136600) 

San Lorenzo River (Santa Cruz) 106 11160500 

Nacimiento River 162 11148900 

Carmel River  193 11143200 

San Antonio River 217 11149900 

San Lorenzo Creek (King City) 233 11151300 

Arroyo Seco 244 11152000 

* USGS gage numbers in parentheses were not part of the hydrologic analysis by virtue of insufficient length and/or quality 

of record. 
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The results of this inventory and metric calculation are presented in Figure 2. Overwhelmingly, these 

data show “typical” patterns of biological response to urbanization, namely high-quality conditions 

upstream of urban development that progressively degrade through and downstream of developed areas. 

This condition needs little exposition in this report, insofar as its recognition and characterization has 

been the subject of scientific literature for many decades (for some recent summaries, see Paul and Meyer 

2001, or Center for Watershed Protection 2003); the pattern of downstream decline in biological quality 

through a progressively more urban watershed is clearly as ubiquitous here in this region as it is across the 

rest of the planet. 
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Figure 2-2. Calculated Southern California Index of Biotic Integrity (SCIBI; Ode et al. 2005) scores from 
BMI data in the Central Coast Region. 149 unique sampling locations are displayed here, of 
which most represent the average score from two to six annual sampling events. SCIBI 
scores can range from 0 to 100, but no site in the Central Coast region had a multi-year 
average greater than 60. In the lexicon of the SCIBI, 0-20 = “very poor”, 20–40 = “poor”, 
and 40–60 = “fair” (in addition, 60–80 = “good” and 80–100 = “very good”). 

 

We also looked for atypical patterns in biological response. Two types of divergence from the 

Classical Model were identified in limited areas. The first such type is poor biological conditions in 
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streams draining nonurban watersheds, which in part reflects the impacts of nonurban land disturbance 

(e.g., grazing or agriculture) and in part demonstrates that a reference-based biological scoring method 

(such as the SCIBI) is limited by the original population of reference sites—if the sampled location is 

simply too “different,” it will score poorly regardless of the underlying level of disturbance.  

 

The second type of atypical response, namely “high” (or at least not declining) conditions in and 

below urban areas, is simply very, very rare—we have identified only two locales with even a suggestion 

of such uncharacteristic patterns within the entire Central Coast Region (Aptos Creek and Santa Rosa 

Creek, discussed in detail in Booth et al. 2011b). Regrettably, such a limited population suggests that, at 

best, we have not yet implemented successful strategies for restoration or mitigation of the effects of 

urbanization on downstream receiving waters. 
 

2.3.1.3 Field investigations 

During the five weeks’ field work for the observation and evaluation of landscape zones, disturbance, 

and watershed processes, we had ample opportunity to visit the full range of receiving waters present in 

the Central Coast Region (except groundwater; streams, rivers, wetlands, lakes, and marine nearshore 

areas were all included). Reflecting the focus of the other data sources, the visited sites were 

overwhelmingly streams. Observations were made of the general geomorphic character, specifically the 

substrate size and embeddedness, general channel morphology, and the presence or absence of bank 

erosion. Significant macrophyte (algae) growth was noted, and in many cases the presence or absence of 

benthic macroinvertebrates was noted, albeit not under any systematic sampling protocol. The goal was 

not to specify the “condition” of the stream (a single dry-weather observation at a single location along a 

channel can never achieve this) but rather to characterize the very general quality of the channel 

(particularly significant physical degradation, which is generally easy to recognize where present) and to 

complement any other available data of a more quantitative nature.  
 

In summary, the condition of receiving waters were evaluated through a combination of field 

observations, data on receiving-water conditions previously collected and compiled by others, and 

reference to an extensive scientific literature that we termed the “Classical Model”—the general 

characterization of how urbanization affects watersheds, watershed processes, and receiving waters 

developed over the past 50 years of scientific study. The Classical Model provides a variety of predictions 

for how receiving waters will respond to disturbance, which were found to be largely supported by data 

from the Central Coast Region (and throughout the world), to wit: 

• Flows are flashier, and with bigger peaks, in urbanized watersheds. 

• Aquifer recharge from precipitation sources is decrease due in response to decreased infiltration. 

• Physical stream habitat loses complexity in human-disturbed streams as a consequence of 

changes in runoff and sediment processes in the contributing watershed and/or loss of near-stream 

riparian vegetation. 

• Water quality declines in receiving waters draining urban and/or agricultural watersheds with the 

introduction of nutrients, pesticides, and toxics not present in the natural environment.  

• Receiving waters lose detrital material due to loss of upland and riparian vegetation. 

• Instream biota diverge from reference conditions, in response to changes in biotic and abiotic 

processes in both the contributing watershed and the near-stream riparian zone. 

 

This phase of the Joint Effort relied heavily on the predictions and expectations of the Classical 

Model, because the scope and timeline of the work did not admit to a systematic evaluation of this 

framework in the Region. Such an evaluation was also judged unnecessary, since the various elements of 

the Classical Model have already been explored and almost universally validated in literally hundreds of 
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scientific studies over the past decades. These findings were no less supported by the observations and 

data analysis performed here as well. 

 

2.3.2 The Linkage Analysis 

In the terminology of the Joint Effort, the “Linkage Analysis” was the characterization of the 

relationships between disturbance, dominant watershed processes, and receiving-water conditions, 

following the conceptual framework of Figure 2.. 

 

 

IN AN UNDISTURBED (“INTACT”) LANDSCAPE: 

WMZ �  
Watershed Processes �  

Receiving Water Conditions 

 

IN A DISTURBED (SPECIFICALLY, URBANIZED) LANDSCAPE: 

WMZ �  
Disturbance �  

Disturbed Watershed Processes �  
Disturbed Receiving Water Conditions 

Figure 2.3: Conceptual framework of the Linkage Analysis, tracing the physical attributes of a 
Watershed Management Zone (WMZ) to the watershed processes that control the movement and 
storage of water, sediment, and organic matter; and finally to the resulting conditions of 
downstream (or, for aquifers, downgradient) receiving waters. Disturbance to those WMZ’s can 
result in a new set of controlling watershed processes (red text), which in turn result in alterations 
to the conditions of receiving waters. 

 

 

This framework implies two primary “linkages”—the first, the association of specific PLZ’s with 

their associated key watershed processes; and the second, the relationship between those watershed 

processes and downstream receiving-water conditions. It also recognizes the importance of disturbance in 

those associations, which for the Joint Effort specifically focuses on areas and conditions affected by 

urbanization; and, subsequent to that understanding, the consequences for receiving-water conditions. 

 

The dominant patterns, and the rare exceptions, of linkages were explored between PLZ’s and key 

watershed processes, and between watershed processes and the resulting conditions in downstream (or 

downgradient) receiving waters. As described above, the first such association (between PLZ’s and their 

key watershed processes) were evaluated observationally, using the presence or absence of surface-water 

channels and other signs of overland flow and surface erosion in a wide range of locales throughout the 

region. The second such association (between watershed processes and receiving-water condition) was 

evaluated largely by calculating IBI scores (using the protocol of the Southern California Index of Biotic 

Integrity; Ode et al. 2005) from the widely distributed benthic macroinvertebrate data set compiled by the 

Regional Board staff, and evaluating the spatial distribution of high and low values to specific PLZ’s in 

the contributing watershed and to land-use disturbance, particularly urbanization (and, to a lesser extent, 

to grazing and agriculture).  
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Patterns expressed by the data from the Central Coast confirmed the key tenets of the Classical Model 

almost uniformly. Although the focus of this analysis was on finding potentially instructive exceptions to 

the anticipated replacement of infiltration with overland flow from urbanization, and an associated 

degradation of biological health, no compelling or instructive examples of such exceptions were 

identified.  

 

2.4 Defining and mapping of Watershed Management Zones 

Although prior steps of the Joint Effort identified Physical Landscape Zones, the key watershed 

processes associated with each of them, and the likely response of those processes to watershed 

urbanization, this information alone is insufficient to guide stormwater management strategies. This is 

because the nature of the receiving water is essential to determining whether any particular watershed 

process, which may be impaired as a result of urbanization, is actually critical to the health of that 

receiving water.  

 

Receiving waters of the Central Coast are diverse. The Task 4 report emphasized streams and stream 

channels (as commonly defined, namely freshwater channels that flow at least episodically), because of 

their widespread distribution, readily expressed responses to disturbance, and availability of preexisting 

data. However, the findings relating the condition of streams to watershed processes, and to their response 

to watershed disturbance, are relevant but not entirely transferrable to other types of receiving waters. 

 

The consequences of urbanization on receiving waters other than streams typically must be inferred, 

either by studies from other parts of the country or by extrapolation from stream-specific data. The 

management of these systems will differ, and as a result the actual management of particular locations on 

the landscape will depend not only on the key watershed processes associated with the PLZ but also on 

the nature of the receiving water. Thus the Joint Effort recognizes “Watershed Management Zones” 

(WMZ’s), which reflect the combination of PLZ’s and the variety of receiving waters that they drain to, 

as the key indicators of appropriate stormwater management strategies.  

 

Six types of surface-water features (streams, rivers, lakes, wetlands, marine nearshore, and 

groundwater aquifers) were identified across the urban and urbanizing areas of the Region. Primary data 

sources were the “NHD High” data layer from the US Geological Survey (which shows all streams 

represented on a 1:24,000 topographic map) and the US Fish and Wildlife Service’s national wetland 

inventory—those areas not draining to streams, rivers, lakes or wetlands identified by these two data 

layers were adjacent to the coastline and presumed to directly flow to the ocean. “Large” rivers were 

defined as those features on the NHD High coverage with a cumulative drainage area of at least 200 

square miles; lakes had a minimum surface area of 2 acres. Areas with potential recharge to groundwater 

were presumed to overly the mapped groundwater basins of the Central Coast Region, using a GIS 

coverage of groundwater basins supplied by the Regional Board; these areas therefore have two such 

“receiving waters,” namely the groundwater aquifer and the surface-water feature previously identified. 

Catchment boundaries were taken from the NHD High coverage for simplicity, although they do not 

always correspond precisely to the drainage divide as expressed by the highest resolution Digital 

Elevation Model (10-m) available for the region (and typically do not reflect any surface-water diversions 

resulting from constructed drainage infrastructure at all). The watershed areas associated with each 

particular type of receiving water thus represent a set of polygons that are shown in Figures 4 and 5: the 

former cover the five “surface” receiving waters, whereas the latter shows the boundaries of the 

subsurface groundwater aquifer basins, as mapped by the Central Coast Regional Board. 
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Figure 4. Map of the contributing watershed areas for the five “surface” receiving-water types across all 

urban areas in the Central Coast Region. 
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Figure 5. Mapped groundwater basins of the Central Coast Region, showing the urban areas (outlined). 
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These two maps of contributing areas to receiving waters can be intersected with that of the PLZ’s 

(Figure 1), resulting in the first-order definition of “Watershed Management Zones”: namely, the 

amalgam of landscape areas having specific combinations of lithology and hillslope gradient (the PLZ’s) 

with the type of receiving water to which they drain. Although the number of WMZ’s is theoretically 

large (i.e., 15 PLZ’s times 6 receiving-water types = 90 combinations), many of the unique WMZ’s were 

found to have the same suite of stormwater management strategies associated with them, resulting in a 

much simpler set of final “management zones.” Their definition constitutes the next step of the 

methodology. 

 

2.5 WMZ’s, key watershed processes, and management strategies  

Identifying the management strategies that will be most protective of the watershed processes in any 

given Watershed Management Zone required two steps— (1) filtering the key watershed processes within 

the underlying PLZ to the (potentially) shorter list whose disturbance can impair the actual downstream 

receiving water, and (2) the association of effective management strategies with each of the uniquely 

defined WMZ’s. 

 

2.5.1 Watershed processes and receiving waters  

Not every watershed process within a given PLZ influences the condition of every downstream 

receiving-water type equally. A simplified, binary division into those that are “significant” and “not 

significant” was based on the assessment of watershed processes and their influence of the variety of 

receiving waters, using either the observational results from Task 3 or the scientific foundation from the 

published literature (Table 2.7).  

 

 

Table 2.7. Significance of key watershed processes on the different types of receiving waters (marked 
with an “X”). Note that the interrelated processes of overland flow, interflow, infiltration, and ET, 
which in combination determine surface-water flow rates and volumes, are collectively of concern 
only for streams and wetlands.  
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A few patterns are evident:  

 

(1) Streams are commonly affected by alterations to any of the watershed processes—as noted in the 

Task 4 report, streams are well-recognized to respond to disturbances in their contributing 

watersheds, and they are particularly efficient at passing the effects of disturbance farther 

downstream. For these reasons, they are a useful surrogate for the full range of receiving waters, 

but their sensitivity to changes in the delivery of water, sediment, and organics is not fully shared 

by every other receiving-water type. 

 

(2) Natural rates of sediment delivery are presumed important (and beneficial) for streams, large 

rivers, and the marine nearshore environment, because they sustain in-stream habitat and maintain 

beaches. Conversely, sediment delivery is not a beneficial process to maintain for lakes and 

wetlands (indeed, processes that indirectly increase rates of sediment delivery, particularly 

overland flow, are detrimental) and is irrelevant for groundwater recharge.  

 

(3) All receiving waters are influenced by changes to CBT (i.e., all are water-quality sensitive).  

 

(4) The interrelated processes of overland flow, interflow, infiltration, and ET, which in combination 

determine surface-water flow rates and volumes, are only of concern for streams and wetlands—

lakes and large rivers are defined on the basis of their anticipated insensitivity to typical urban-

induced changes in these discharge parameters (and thus management strategies do not target 

these processes for these receiving waters). 

 

(5) Groundwater aquifers obviously depend on infiltration, but its management will have very 

different criteria (and perhaps different strategies as well) than for managing discharge to streams.  

 

The commonality of watershed processes amongst the various PLZ’s, and the similarity of “process 

sensitivity” for large rivers and the marine nearshore (i.e., both are insensitive to flow rates and volumes, 

but are dependent on a natural rate of sediment delivery and chemical/biological transformations), permits 

condensation of the original 15 PLZ’s and 6 receiving-water types into a final list of 9 PLZ’s (for all three 

slope classes, Franciscan mélange was combined with pre-Quaternary crystalline rocks, and Late Tertiary 

sediments was combined with Quaternary deposits) and four surface receiving-water types. Consideration 

of groundwater recharge above recognized aquifers is added for those surface receiving-water types 

(lakes, large rivers, and the marine nearshore) that might otherwise be insensitive to changes in 

infiltration. 

 

2.5.2 Defining the Watershed Management Zones  

With these associations, a final tabulation of 54 unique combinations of PLZ’s and receiving-water 

types was made. The associated watershed processes that require protection in the face of urbanization, 

however, form an even fewer number of unique combinations, since more than one receiving water–PLZ 

combination can share the same group of potentially impaired processes. The processes identified for 

each Watershed Management Zones (WMZ) are taken directly from the evaluation of importance and 

magnitude of urban-induced change summarized in Table 5 for their associated PLZ; its relevance to the 

receiving water is summarized in Table 7.Table 2.8 displays the final compilation of these factors, which 

results in the definition of 10 unique Watershed Management Zones. These are mapped in Figure 2.6.  
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Table 8. Watershed Management Zones associated with each unique PLZ–receiving water combination. 

Same-colored cells are anticipated to require the same set of stormwater management strategies, and so 

they are placed in the same WMZ. Asterisks indicate those WMZ’s for which management strategies will 

differ given the presence (*) or absence of an underlying groundwater basin. For the others, strategies will 

be the same regardless. 

 

KEY: 

1. OF, GW /IF, ET  1 

2. OF / GW, IF, ET 2 

3. CBT / OF, ET 3 

4. CBT (*)/ 4 

5. DS / GW, IF, ET 5 

6. DS / OF, ET 6 

7. DS / (*) 7 

8. / GW, IF, ET 8 

9. / OF, ET 9 

10. / (*) 10 

 

Abbreviations: 

 DIRECT RECEIVING WATER 

 PHYSICAL LANDSCAPE ZONE Stream Wetland Lake 

Lake, 

w/GW 

basin 

Large 

rivers & 

marine 

nearshore 

Rivers & 

marine, 

w/GW 

basin 

Franciscan mélange 0-10% 3 3 4 4 4 4 

Franciscan mélange 10-40% 9 9 10 10 10 10 

Franciscan mélange >40% 6 9 10 10 7 7 

Pre-Quaternary crystalline 0-10% 3 3 4 4 4 4 

Pre-Quaternary crystalline 10-40% 9 9 10 10 10 10 

Pre-Quaternary crystalline >40% 6 9 10 10 7 7 

Quaternary deposits 0-10% 1 1 4 4* 4 4* 

Quaternary deposits 10-40% 1 1 4 4* 4 4* 

Quaternary deposits >40% 5 8 10 10* 7 7* 

Late Tertiary sediments 0-10% 1 1 4 4* 4 4* 

Late Tertiary sediments 10-40% 1 1 4 4* 4 4* 

Late Tertiary sediments >40% 5 8 10 10* 7 7* 

Early to Mid-Tertiary sed. 0-10% 1 1 4 4* 4 4* 

Early to Mid-Tertiary sed. 10-40% 2 2 10 10* 10 10* 

Early to Mid-Tertiary sed. >40% 5 8 10 10* 7 7* 
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OF = apply strategies to protect OVERLAND FLOW (avoidance) 

GW = apply strategies to protect GROUNDWATER RECHARGE 

IF = apply strategies to protect INTERFLOW 

ET = apply strategies to protect EVAPOTRANSPIRATION 

CBT = apply strategies to protect CHEMICAL AND BIOLOGICAL TRANSFORMATIONS 

DS = apply strategies to protect DELIVERY OF SEDIMENT 

DO = apply strategies to protect DELIVERY OF ORGANICS 

(*) = apply strategies to protect GROUNDWATER RECHARGE, but only where underlain by mapped 

groundwater basin 

 

• Processes listed before the “/” = key watershed processes; of primary concern for protection; should 

be subject to most stringent numerical criteria (red cells of Table 5). 

• Processes listed after the “/” = watershed processes of less critical importance; could be subject to 

less stringent numerical criteria (yellow cells of Table 5). 

 

Three of the WMZ’s (4, 7, and 10) are further subdivided by the presence/absence of a mapped 

groundwater basin, because these WMZ’s do not require protection of the process of groundwater 

recharge unless a groundwater basin is explicitly recognized to underlie them.  

 



Technical Report Methods and Findings of the Joint Effort 

 

14 June 2012 Stillwater Sciences 

28 

 
 
Figure 2.6. The Watershed Management Zones, as mapped across the Central Coast Region to cover all 

identified urban areas. More detailed maps are available for each individual urban area as pdf’s HERE. 

GIS coverages are available from the links provided HERE.  
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Summary Characteristics of the Watershed Management Zones 
 

1. Characteristics: drains to stream or to wetland; underlain by Quaternary and Late Tertiary 

deposits 0-40%, and Early to Mid-Tertiary sed. 0-10% 

Attributes and Management Approach: This single WMZ includes almost two-thirds of the urban 

area of the Region; it is defined by low-gradient deposits (Quaternary and Tertiary in age) 

together with the moderately sloped areas of these younger deposits that drain to a stream or 

wetland. The dominant watershed processes in this setting are infiltration into shallow and 

deeper soil layers; conversely, overland flow is localized and rare. Management strategies 

should minimize overland flow and promote infiltration, particularly into deeper aquifers if 

overlying a groundwater basin in its recharge area.  

 

2. Characteristics: drains to stream or to wetland; underlain by Early to Mid-Tertiary sed. 10-40% 

Attributes and Management Approach: This WMZ is similar to #1 in both materials and 

watershed processes, but groundwater recharge is anticipated to be a less critical watershed 

process in most areas (only 1% of the urban areas of the Region in this WMZ overlie a 

groundwater basin); thus, whereas management strategies need to minimize overland flow as 

with WMZ#1, they need not emphasize groundwater recharge as the chosen approach to the 

same degree. 

 

3. Characteristics: drains to stream or to wetland; underlain by Franciscan mélange and Pre-

Quaternary crystalline 0-10% 

Attributes and Management Approach: This WMZ includes those few flat areas of the Region 

underlain by old, generally impervious rocks with minimal deep infiltration (and intersecting 

with no mapped groundwater basins). Overland flow is still uncommon over the surface soil; 

chemical and biological remediation of runoff, reflecting the slow movement of infiltrated water 

within the flat soil layer, are the dominant watershed processes. Management strategies should 

promote treatment of runoff through infiltration, filtration, and by minimizing overland flow. 

 

4. Characteristics: drains to lake, large river, or marine nearshore; underlain by all types 0–10%, 

and Quaternary and Late Tertiary deposits 10-40% 

Attributes and Management Approach: This WMZ covers those areas geologically equivalent to 

WMZ’s 1 and 3 but draining to one of the receiving-water types that are not sensitive to changes 

in flow rates. The dominant watershed processes in this low-gradient terrain are those providing 

chemical and biological remediation of runoff, but a specific focus on infiltrative management 

strategies is only necessary for those parts of this WMZ that overlie a groundwater basin (which, 

for this WMZ, constitute in total about 10% of the Region’s urban areas). 

 

5. Characteristics: drains to stream; underlain by Quaternary deposits, Late Tertiary deposits, 

and Early to Mid-Tertiary sed. >40% 

Attributes and Management Approach: These steep, geologically young, and generally 

infiltrative deposits are critical to the natural delivery of sediment into the drainage system; 

management strategies should also maintain the relatively high degree of shallow (and locally 

deeper) infiltration that reflects the relatively permeable nature of these deposits. Because this 

WMZ only covers steeply sloping areas, however, it is relatively uncommon in urban areas 
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(<3%). 

 

6. Characteristics: drains to stream; underlain by Franciscan mélange and Pre-Quaternary 

crystalline rocks >40% 

Attributes and Management Approach: The steeply sloping geologic deposits not in WMZ 5 are 

included here; they are similarly important to the natural delivery of sediment into the drainage 

system but have little opportunity for deep infiltration, owing to the physical properties of the 

underlying rock. Management strategies should maintain natural rates of sediment delivery into 

natural watercourses but avoid any increase in overland flow beyond natural rates, which are 

low where undisturbed even in this steep terrain. 

 

7. Characteristics: drains to large river or marine nearshore; underlain by all types >40% 

Attributes and Management Approach: This WMZ is very rare in the urban parts of the region 

(0.1% total) because such terrain provides little space or opportunity for urban development. 

The receiving waters that characterize this WMZ are insensitive to changes in runoff rates but 

still depend on natural sediment-delivery processes for their continued health; thus, 

management strategies need to focus on maintaining this process in the few areas that the 

WMZ is found. 

 

8. Characteristics: drains to wetland; underlain by Quaternary deposits, Late Tertiary deposits, 

and Early to Mid-Tertiary sed. >40% 

Attributes and Management Approach: Equivalent to WMZ 5 but with a different receiving-

water type, these steep and generally infiltrative deposits should be managed to maintain the 

relatively high degree of shallow (and locally deeper) infiltration that reflects the relatively 

permeable nature of these deposits. Delivery of sediment, however, is unlikely to be important 

to downstream receiving-water (i.e., wetland) health. Even more so than with the other steep 

WMZs, this type is extremely uncommon in the Region’s urban areas (<0.1%). 

 

9. Characteristics: drains to wetland; underlain by Franciscan mélange and Pre-Quaternary 

crystalline rocks >10%; or drains to stream or wetland; underlain by Franciscan mélange and 

Pre-Quaternary crystalline rocks 10–40% 

Attributes and Management Approach: These moderately sloping, older rocks that drain to 

either a stream or wetland are neither extremely sensitive to changes in infiltrative processes 

(because the underlying rock types are typically impervious) nor key sources of sediment 

delivery (because slopes are only moderate in gradient). Overland flow is still uncommon over 

the surface soil, and so management strategies should apply reasonable care to avoid gross 

changes in the distribution of runoff between surface and subsurface flow paths. About 6% of 

the urban parts of the region are found on this WMZ; none include an underlying groundwater 

basin, emphasizing the relative unimportance of maintaining deep infiltration. 

 

10. Characteristics: drains to lake and underlain by all types >40%; drains to lake, large river, or 

marine nearshore and underlain by Early to Mid-Tertiary sed., Franciscan mélange, or Pre-

Quaternary crystalline rocks 10-40% 

Attributes and Management Approach: Underlying less than 1% of the urban areas of the 

Region, this WMZ drains into those receiving waters insensitive to changes in runoff rates. It 

includes the moderately sloped areas that are anticipated not to be key sediment-delivery 

sources (by virtue of hillslope gradient) or that drain into lakes (which generally do not require 

natural rates of sediment delivery for their continued health). Across the entire urbanized part 
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of the Region, less than 1 square kilometer of this WMZ also overlies a mapped groundwater 

basin, suggesting that a broad management focus on deep infiltration is unwarranted. 

 

2.5.3 Associating key watershed processes and stormwater management strategies  

In focusing on the protection of key watershed processes, the Joint Effort abandoned the historic, 

symptomatic approach to stormwater management and hydromodification control. Instead of identifying a 

problematic outcome of urban development (e.g., “eroding stream channels”) and requiring a targeted 

‘fix’ to the ‘problem’ (e.g., “armor the bank”), it identified the root causes of changes to receiving 

waters—namely, disruption of the watershed processes that sustain the health and function of these 

waterbodies. Management strategies, therefore, must similarly focus on these processes. 

 

This approach embodies a key assumption: protecting watershed processes will protect receiving 

waters. Most current hydromodification control plans are antithetical to this approach, typically with an 

exclusive focus on metering out surface runoff at a rate designed to minimize in-stream erosion but with 

no recognition of whether overland flow ever existed in that location, or whether the myriad of other 

watershed conditions and functions are also being protected by such a narrow focus.  

 

To support this chosen mitigation framework, it proved instructive to identify broad sets of 

“management strategies” that are appropriate to the protection of watershed processes in various settings, 

and for which numeric performance criteria can be assigned. Although there is no formally accepted “list” 

of such strategies, the following set was found to be a useful organizational framework: 

 

• FC:     Flow control (either “volume” or “rate”) 

• PSO:  Preserve delivery of sediment and organics (typically, via riparian or other waterbody 

buffers) 

• MSV: Maintain soil and vegetation regime (fostering the movement of water through native 

vegetation and soil layers) 

• PR:    Land preservation (both riparian and upland; is an effective subset of MSV but also 

embraces PSO when implemented adjacent to receiving waters) 

• WQ:  Water-quality treatment 

 

Flow Control encompasses a broad range of stormwater criteria for addressing hydraulic and 

hydrologic goals. This includes regulations that typically mandate that (1) post-development peak flows 

are less than or equal to pre-development peak flows for a series of intermediate and/or large design storm 

events (i.e., “storm event peak flow” control); (2) runoff from flows with the highest risk potential for 

channel erosion, and by extension damage to aquatic habitat, are not increased in duration (“flow-duration 

control”); and (3) runoff is infiltrated or retained onsite, without specific reference to the range of stream-

channel flows that are affected, to maintain groundwater flow or reduce overall runoff volume (“retain 

volume”). 

 

Preserve Delivery of Sediment and Organics into the channel network is critical for the 

maintenance of various habitat features and aquatic ecosystems in the fluvial setting. While preservation 

of these functions is not a goal found in most stormwater regulations, it is often discussed qualitatively as 

a goal in establishing or justifying riparian buffer requirements. 

 

Maintain Soil and Vegetation Regime is a valuable and highly effective alternative to water-quality 

treatment, because much impairment is due to the isolation of soil and vegetation from the path of urban 

stormwater runoff, which in turn eliminates the processes of filtration, adsorbtion, biological uptake, 

oxidation, and microbial breakdown (collectively termed the watershed process of “chemical and 
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biological transformations” by the Joint Effort). Note that this management strategy overlaps with several 

others: not only can it accomplish water-quality treatment, but also it can constitute stormwater volume-

based flow control; if adjacent to water bodies, it preserves the delivery of sediment and organics to 

waterbodies; and it is a (typically intentional) byproduct of any application of land-preservation strategies 

as well. 

 
Land Preservation includes open space requirements and the minimizing of effective impervious 

area. Both have the goal of avoiding or directing runoff from impervious surfaces to pervious areas, rather 

than routing it directly to the storm drainage system. 

 
Water Quality Treatment includes a suite of stormwater control measures (SCM’s) that address the 

major link between urbanization and water quality impairment, which is caused by the increased runoff 

from impervious surfaces and soil compaction of pervious areas, and the delivery of urban sources of 

pollutants such as nutrients from fertilizer, metals from brake pads, and sediment from exposed soil 

surfaces.  

 

Within each broad category of management strategies, multiple “stormwater control measures” 

(SCM’s) are available for direct application to meet performance criteria. Similarly, a single SCM may 

reflect multiple management strategies and address more than one watershed process, which provides the 

reminder that well-chosen stormwater control measures can accomplish multiple objectives within a 

relatively simple mitigation approach. This great variety of available measures means that any 

proscriptive approach to the implementation of stormwater management on a site is ill-advised and likely 

infeasible, and so there was no attempt within the Joint Effort to mandate specific SCM’s, only to provide 

relevant examples.  

 

Table 9 lists a broad range of SCM’s that are commonly implemented in stormwater management and 

hydromodification control plans, and that directly address one or more watershed processes. They are 

grouped by watershed process, and so many SCM’s appear more than once. Within each process they are 

grouped by their type and note (in parentheses) the management strategy(s) for which they can be applied 

effectively. 

 

Table 9. Typical associations of watershed processes, stormwater control measures, and management 

strategies. 

 

 

 

 

1. Overland flow, rilling & gullying (avoidance) 

Vegetation + soil preservation (PSO, MSV, PR, WQ) 

Grading limits, building/road placement, impervious surface reduction (FC, PSO,MSV, PR) 

Impervious surface disconnection (FC) 

Bioretention, biofiltration, native vegetation restoration (FC, PSO, MSV, WQ) 

Permeable pavement (FC, WQ) 

Vegetated roofs (FC, MSV, WQ) 

Cisterns, rainwater harvesting (exits watershed) (FC, WQ) 

Cisterns, rainwater harvesting (remains in watershed) (FC, WQ) 

KEY to type of SCM’s: 

Key watershed process 

Parcel-Scale Site Design  

Parcel-Scale Post-Construction SCM’s 

Other Strategies 
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Retention ponds, infiltration basins (FC, WQ) 

Detention ponds/vaults (FC, WQ) 

Riparian restoration 

Regional by-pass 

 

2. Infiltration and groundwater recharge  

Vegetation + soil preservation (PSO, MSV, PR, WQ) 

Grading limits, building/road placement, impervious surface reduction (FC, PSO,MSV, PR) 

Permeable pavement; other impervious surface disconnection (FC, WQ) 

Bioretention (FC, MSV, WQ) 

Native vegetation restoration (PSV, MSV) 

Soil amendments (FC, MSV, WQ) 

Cisterns, rainwater harvesting (remains in watershed) (FC, WQ) 

Retention ponds, infiltration basins (FC, WQ) 

 

3. Interflow (shallow groundwater movement) 

Vegetation + soil preservation (PSO, MSV, PR, WQ) 

Grading limits, building/road placement, impervious surface reduction (FC, PSO,MSV, PR) 

Permeable pavement; other impervious surface disconnection (FC, WQ) 

Bioretention (FC, MSV, WQ) 

Native vegetation restoration (PSV, MSV) 

Soil Amendments (FC, MSV, WQ) 

Retention ponds, infiltration basins (FC, WQ) 

  

4. Evapotranspiration 

Vegetation + soil preservation (PSO, MSV, PR, WQ) 

Receiving water preservation and setbacks (PSO, MSV, PR, WQ) 

Impervious surface reduction (FC, PR) 

Impervious surface disconnection (FC) 

Bioretention, biofiltration, native vegetation restoration (FC, PSO, MSV, WQ) 

Vegetated roofs (FC, MSV, WQ) 

Cisterns, rainwater harvesting (remains in watershed) (FC, WQ) 

Retention ponds, infiltration basins (FC, WQ) 

Riparian restoration 

 

5. Delivery of sediment to streams 

Soil preservation (type and structure) (PSO, MSV, PR) 

Receiving water preservation and setbacks (PSO, MSV, PR, WQ) 

Grading limits, building/road placement, impervious surface reduction (FC, PSO,MSV, PR) 

 

6. Delivery of organic matter to waterbody  

Vegetation preservation (PSO, MSV, PR, WQ) 
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Receiving water preservation and setbacks (PSO, MSV, PR, WQ) 

Grading limits, building/road placement, impervious surface reduction (FC, PSO,MSV, PR) 

Bioretention, biofiltration, native vegetation restoration (FC, PSO, MSV, WQ) 

Riparian restoration 

 

7. Chemical/biological transformations 

Vegetation + soil preservation (PSO, MSV, PR, WQ) 

Receiving water preservation and setbacks (PSO, MSV, PR, WQ) 

Grading limits, building/road placement, impervious surface reduction (FC, PSO,MSV, PR) 

Permeable pavement; other impervious surface disconnection (FC, WQ) 

Bioretention, biofiltration, native vegetation restoration (FC, PSO, MSV, WQ) 

Bioswales (filter strips), proprietary WQ treatment devices, detention ponds/vaults (WQ) 

Source Control 

Illicit discharge detection 

Riparian restoration 

 

As noted above, hydromodification control plans are assumed to always include a basic level of 

water-quality treatment and buffers around receiving waters. The SCM’s that can address these goals (and 

their associated management strategies) are as follows, from those at the top of the list that emphasize 

preservation (and a broad suite of protected processes) to those at the bottom with a more limited, but 

potentially better targeted, strategic approach: 

 

• Receiving water preservation and setbacks (PSO, MSV, PR, WQ) 

• Vegetation + soil preservation (PSO, MSV, PR, WQ) 

• Native vegetation restoration (FC, PSO, MSV, WQ) 

• Grading limits, building/road placement, impervious surface reduction (FC, PSO,MSV, PR) 

• Bioretention and biofiltration (FC, PSO, MSV, WQ) 

• Permeable pavement; other impervious surface disconnection (FC, WQ) 

• Bioswales (filter strips), proprietary WQ treatment devices, detention ponds/vaults (WQ) 

 

2.5.4 Associating Stormwater Management Strategies with each WMZ  

One of the foundational principles of the Joint Effort is that not every location on the landscape 

requires the same set of stormwater mitigation measures, because of intrinsic differences in the key 

watershed processes at each locale and the sensitivity to those processes of the downstream receiving 

water(s). These differences are captured in the map of Watershed Management Zones (Figure 4). Based 

on the effectiveness of the various stormwater management strategies (and some examples of their 

associated SCM’s) at protecting or replacing the key watershed processes, the following table (Table 10) 

display those management approaches that are most likely to provide successful mitigation as needed for 

each WMZ. In the tables that follow, the red-highlighted columns are those requiring the most effective 

measures, because those are the watershed processes that are most strongly (and, given the downstream 

receiving water, the most critically) affected by urbanization. Yellow-highlighted columns denote less-

strongly or less-critically affected processes, thereby suggesting that a somewhat less stringent criteria 

may be appropriate. Purple-highlighted columns apply only for those WMZ’s (#’s 4, 7, and 10) for which 

the presence of an underlying groundwater basin will impose additional concerns for the protection of 

watershed processes. 

 



Technical Report Methods and Findings of the Joint Effort 

 

14 June 2012 Stillwater Sciences 

35 

The entries for Table 10 reflect a qualitative assessment of the degree of effectiveness of each listed 

SCM for the protection or replacement of the indicated watershed process. Only those that have moderate 

(3/4 circle) or high (full circle) effectiveness are included for the highlighted watershed processes. In 

combination, they suggest a possible range of strategies that, in total, can be effective at addressing the 

suite of key watershed processes. Note, however, that they do not specify any singular approach for a 

specific site—that lies beyond the ability of any generalized framework to provide. 
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Table 10. Key watershed processes (highlighted) for each of the 10 watershed management zones, together 

with the stormwater management strategies and some example criteria that are likely to be effective in their 

protection. 
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2.6 Implementing process-based stormwater management strategies 

The preceding analysis accomplished several key objectives of the Joint Effort: 

• Identifying and mapping distinctive landscape types requiring tailored stormwater-

management approaches (the Watershed Management Zones); 

 

• Associating the key watershed processes needing protection or mitigation in each 

WMZ; 

 

• Identifying particular stormwater management strategies that have proven effective 

in other jurisdictions for protecting those watershed processes.  

 

The task that remains is to define specific, measureable standards that will allow developer, 

designer, and regulator alike to determine the performance of any given stormwater control 

strategy, as implemented on-site through one or more specific stormwater control measures 

(SCM’s). Numeric performance criteria for each of the identified stormwater management 

strategies were identified by review of existing hydromodification control plans (and other types 

of stormwater-management programs) in California and nationwide, and evaluating the 

effectiveness of the standards adopted by those plans with respect to the protection of watershed 

processes.  

 

The basis for the numeric performance criteria is a combination of science-based findings and 

practical considerations borne of long experience. For example, there is excellent scientific basis 

to focus on the creation of impervious area to address damaging changes to watershed processes. 

There is no scientific basis to “ignore” or “exempt” projects below a certain minimum size, 

because it is their additive effect over the watershed as a whole that results in impacts. From the 

perspective of implementation feasibility, however, providing a simplified list of actions for small 

projects (and exempting very small projects altogether) is justified. The choice of project-size 

thresholds is beyond the scope of this document, because they were determined on the basis of 

general assumptions of “feasibility” and “practicality”; the basis for the chosen numerical 

performance criteria, however, are discussed below. 

 

• Performance Requirement No. 1: Site Design and Runoff Reduction. Minimizing the 

amount of “connected” or “effective” impervious area (EIA) is a key element of stormwater 

mitigation (Walsh et al. 2009), reflecting the widely documented correlation of 

imperviousness with waterbody degradation (e.g., CWP 2003). The listed SCM’s are broadly 

recognized for their simplicity and suitability in a wide range of sites (e.g., PSAT 2005); the 

benefits they provide, although not quantifiable given the standards of performance under this 

requirement, are likely significant.  

 

• Performance Requirement No. 2: Water Quality Treatment. The key element of this 

requirement is the need to retain stormwater runoff equal to the volume of runoff generated 

by the 85th percentile 24-hour storm event, based on local rainfall data. The use of the 85
th
 

percentile storm is deeply embedded in the practice of stormwater management over the past 

decade; many jurisdictions cite ASCE (1998) as the source of this guidance, and the same 

approach is used here. 

 

• Performance Requirement No. 3: Runoff Retention. For projects >15,000 ft
2
 of 

impervious area, this requirement triggers the greatest diversity of WMZ-specific measures. It 

combines two, related elements: the quantity of runoff that must be retained and the 
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hydrologic processes that must be used to achieve that magnitude of retention. Those WMZ’s 

for which urbanization is recognized to have the greatest effect on the processes of overland 

flow and infiltration are required to retain the full volume from the 95th percentile storm—in 

other words, eliminating surface-water release of any runoff from all but the largest storm 

events. This is consistent with the observations of undisturbed Central Coast landscapes in 

most of the WMZ’s across the Region (#’s 1 and 2, and those portions of WMZ’s 4, 7, and 10 

that overlie designated Groundwater Basins). The choice of the 95th percentile storm is based 

on the requirements of federal stormwater control standards promulgated by the Energy 

Independence and Security Act of 2007 (EISA) and applied throughout the United States 

(USEPA 2009). The EISA standard includes a 95th percentile retention requirement for 

federal facilities creating or replacing > 5,000 square feet.  

 

For those WMZ’s where a lesser degree of impact to these watershed processes was 

identified in Booth et al. (2011b; #’s 5, 6, 8, and 9), a less restrictive requirement, that of 

retaining the 85
th
 percentile storm, has been applied. The choice of this standard is based on 

the historic rationale akin to that for Performance Requirement No. 2—it reflects a long-

established standard-of-practice that has been shown to achieve significant benefits. Its 

application to runoff volumes for purposes of flow control, however, has a less well-defined 

history. 

 

• Performance Requirement No. 4: Peak Management. This requirement is applied only to 

projects that create and/or replace >22,500 square feet of impervious surface. The criterion 

itself (i.e., post-development peak flows shall not exceed pre-project peak flows for the 

through 100-yr storm events) has precedent in the Central Coast Region as the Santa Barbara 

County flood control requirement. It is required only where streams are potentially impacted 

by hydromodification effects resulting from alterations to runoff duration, rate, and volume 

(WMZ’s 1, 2, 3, 6, and 9).  

 

Water Board staff recognizes that peak management alone is not sufficient to protect 

downstream receiving waters due to the extended flow durations that can still cause adverse 

impacts. However, Water Board staff anticipates that the Peak Management criterion, when 

used in combination with the Runoff Retention requirement, will achieve a broad spectrum of 

watershed process protection while also protecting stream channels from hydromodification 

impacts. Water Board staff’s judgment is based on the fact that the retention requirement is 

expected to avoid gross changes in the distribution of runoff between surface and subsurface 

flow paths for smaller events, and that peak management is expected to provide critical 

stream protection from the larger events, starting conservatively at the year storm event. 

 

2.7 Identifying local, site-specific data to inform final stormwater 
management controls and their numeric criteria 

Throughout the implementation of the Joint Effort, the limitations imposed by the scale of 

Region-wide data (primarily GIS-based) and the constraints imposed by the project’s schedule 

and resources have been emphasized. Thus, the types of actions anticipated as necessary to 

protect key watershed processes are evaluated and displayed by the products of the Joint Effort 

throughout the urban and urbanizing areas of the Region, but they cannot incorporate every local 

constraint that may influence the final design of a development project and its stormwater 

mitigation. Two such categories of “local information” were recognized in the course of 

developing the Joint Effort methodology, with the caveat that their application to the design and 

permitting process is still not fully determined, and so the “methodology” of how they should be 
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incorporated into site-specific implementation of feasible and effective stormwater management 

is acknowledged to be incomplete at present. 

 

2.7.1 Local information that imposes physical constraints on the choice of 
SMC’s 

Different parts of the landscape have different properties—this is the underlying principle 

behind the Joint Effort, and those differences should result in different watershed responses to 

urbanization and thus differing approaches to stormwater mitigation. However, not all of those 

landscape differences can be resolved with the data incorporated into the products of the Joint 

Effort. We recognized three primary limitations of this type: 

 

1. Near-surface variability in geologic materials. Geologic materials are a primary 

determinant of PLZ’s and thus of WMZ’s, but on a Region-wide basis they have been 

discriminated only at a coarse scale (1:750,000). Lateral variability beyond that resolved 

at this scale is likely (indeed, one such example was provided in the Task 3 report). In 

addition, vertical variability is also common—the soil overlying any given geologic 

deposit commonly, but not uniformly, shares a predictable relationship to the underlying 

material. Thus, a geologic deposit (and thus the identified PLZ) is likely to give rise to a 

corresponding soil type sharing similar physical properties, but this is not uniformly true. 

Soils maps can help resolve such uncertainty and identify potential conflicts between 

“assumed” and “actual” site conditions, but even these maps are scale-limited. Thus, 

many jurisdictions already require site-specific field investigations where soil properties 

are critical to mitigation or structural design. 

 

Although soil limitations are commonly invoked as a basis for eschewing infiltrative and 

other LID stormwater-management techniques, Horner and Gretz (2011) found that 

projects on hydrologic soil groups (HSG) B and C soils were projected to meet the 95th 

percentile retention standard in all but 12 of 125 of the evaluations they considered using 

LID methods (type “A” soils, being even more infiltrative, were not assessed in detail).  

On HSG D soils, all hypothetical projects were able to retain greater than 50 percent of 

the runoff volume associated with the 85th percentile, 24-hour precipitation event and 

the authors noted that opportunities to use practices or site design principles not modeled 

in their analysis could potentially further increase the runoff retention volume. Based on 

the mapped distribution of soils in the urban areas of the Region (Table 11), this 

constraint is likely to be significant in only a modest subset of cases. 

 

Table 11. Hydrologic Soil Groups within the urban areas of the Central Coast 

 

Hydrologic Soil Group Percentage in Urban Areas 

A 13% 

B 37% 

C 19% 

D 27% 

 

 

2. Uncertainties in receiving-water type. The NHD High data layer, from which the 

downslope receiving water for every point on the landscape has been identified, was 

compiled from 1:24,000-scale topographic maps and has inescapable inaccuracies 

related to its scale, particularly in very flat areas. Field knowledge of drainage directions 
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and drainage pathways is essential in such areas; the existing mapping provides good but 

not infallible guidance. Modifications to the direction of water flow, and thus to the 

receiving water, may alter the identification of WMZ in some cases and can only be 

resolved with certainty by detailed topographic mapping or on-the-ground assessment. 

 

3. Groundwater conditions. Although the identification of groundwater basins and 

generally infiltrative geologic deposits are strong indicators of the importance of 

subsurface flow, they cannot unequivocally discriminate those areas where groundwater 

is deep and flow directions are generally “down” (i.e., recharge areas, for which 

infiltration is both feasible and typically advisable) from those areas where groundwater 

is shallow and the flow is “up” (i.e., areas of groundwater discharge or where 

groundwater levels are shallow, rendering infiltration at least seasonally difficult). The 

Joint Effort identified no Region-wide data set that could reliably discriminate these two 

conditions, commonly occurring in different parts of the same WMZ, and so the task of 

evaluating the site-specific feasibility of those SCM’s that emphasize infiltration requires 

local-scale assessment. 

 

2.7.2 Local information that informs policy judgments on mitigation 

The Joint Effort provides an approach to watershed process-based mitigation of stormwater 

impacts from urbanization, using a broad-scale characterization of the physical landscape 

attributes to guide such efforts. Its focus is therefore evaluating the physical importance, 

effectiveness, and feasibility of potential stormwater management strategies and their associated 

control measures. However, not every such measure is likely to be judged “appropriate” in every 

physical setting in which it could be applied. Some of the considerations that might lead a policy-

setting body to reduce performance or design standards, waive selected requirements altogether, 

or require mitigation that differs from guidance based on a physical landscape analysis alone 

include the following: 

 

• Previously constructed constraints (e.g., concrete or otherwise hardened drainage 

channels, preexisting buffer-encroaching buildings or other structures) 

• Documented receiving-water degradation (e.g., known chemical contamination, 

measured biological condition, filled and/or paved-over wetland) 

• Inferred receiving-water degradation (e.g., highly urbanized contributing watershed, 

intensive upstream agricultural practices) 

• Existing infrastructure for water supply, or other critical uses  

• Physical constraints (Section 2.7.1) whose limitations would result in very high cost for 

alternatives to achieve intended levels of mitigation. 

 

These conditions are discussed in greater detail under “Performance Requirement No. 5: Special 

Circumstances” in the draft Post-Construction Stormwater Management Requirements for 

Development Projects in the Central Coast Region. 
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Subject: Alternatives to 1.963 Multiplier for Sizing Retention Volume 

Enclosed please find the results of our analysis of alternatives to using the 1.963 multiplier used in 

Attachment D of the PCRs. 

This analysis was prepared by Valerie Huff and reviewed and approved by the JERT-D over a period of 

many weeks.  

There are essentially two alternatives shown in this work.  Both are recommended. 

The first (Simple Sizing) follows the first step shown in Attachment D sizing for calculating runoff volume 

(Runoff Volume = C * 95th Rainfall Depth * Tributary Area), but stops there, without applying the 

multiplier. The required retention volume (design volume) is the actual runoff produced from the design 

storm. The facility is sized as if it behaved like a bathtub, with all runoff entering and no outflow 

(discharge) from the design storm.  

The second (Hydrograph Analysis) follows the same first step in calculating runoff volume, but routes 

that volume through the structure, accounting for the infiltration that will occur1. This provides an even 

                                                           
1
 One example of a computer model that performs the hydrograph analysis is HydroCad, a proprietary program 

that is commonly used for design of stormwater infrastructure. HydroCad is based on USDA’s (Natural Resources 

Conservation Service) widely-used TR-55 - Urban Hydrology for Small Watersheds, developed in the 1980s.  

HydroCad is commonly specified by municipalities and is available for about $250. The important thing in the use 

of such analysis are the specified variables.  

 



smaller sized facility, because the facility is assumed to behave like a reservoir, with inflow (runoff) and 

outflow (infiltration) being analyzed as they change over time.  

In situations where the soil would not drain the design volume in 48 hours, the Hydrograph Analysis 

approach suggests a multiplier of 1.2 for the stormwater control measure storage capacity. This is 

different from the multiplier of 1.963 currently used in Attachment D, which is applied to the entire 

retention volume. Even with a volume multiplier of 1.2, the facility would still be smaller than the Simple 

Sizing method, and much smaller than what’s currently used in Attachment D.  

In order to be certain of these recommendations, we used actual rainfall data to verify that these sizing 

methods could accommodate back-to-back storms. We found that 1) the hydrograph method would 

accommodate multiple rainfall events, where soils infiltrated within 48 hours, 2) the hydrograph method 

with multiplier would accommodate multiple rainfall events where soils did not infiltrate in 48 hours, 

and 3) the Simple Sizing method would more than accommodate back-to-back, multiple-day events 

because the volume is larger than with the hydrograph method.  

The JERT-D members would like to emphasize that this work focused only alternatives to the 1.963 

multiplier. This analysis does not review the appropriateness nor justify the retention of a particular 

storm event.  Some members of the JERT Attachment D Subcommittee believe that retention of the 

95th percentile event could lead to reduced stormwater runoff compared to predevelopment 

conditions. Therefore, we encourage continued exploration of the best measures to protect and restore 

watershed processes.  
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PURPOSE 
 
The purpose of this report is to document our work in reviewing the Central Coast Post-
Construction Requirements (PCRs) Attachment D.  Specifically, we have evaluated the 
stormwater control measure (SCM) sizing criteria in Attachment D of the PCRs, and identified 
retention SCM sizing methodologies that could be used in lieu of the criteria currently required in 
Attachment D (Resolution No. R3-2012-0025). 
 
In response to stakeholder concerns, the Central Coast Water Board has acknowledged that the 
volume multiplier as currently presented in Attachment D requires revision.  Also, Board Staff 
have expressed an intention to approve alternative sizing methodologies for SCMs, so long as 
the alternative methodologies meet the objectives of the PCRs. 
 
We are currently participants in the Regional Board’s reconvened Joint Effort Review Team 
(JERT), including the JERT Attachment D Subcommittee.  This Subcommittee was formed to 
evaluate alternatives to the Attachment D multiplier, along with other reviewing other 
components of Attachment D. 
 
Our focus of work to-date has been analyzing methods for calculating SCM storage capacity. 
For the purpose of this analysis, retention volume was calculated based on the WEF/ASCE 
formula presented in Attachment D, without the 1.963 multiplier.  A review of methods for 
calculating retention volume may be undertaken by the Subcommittee at a later date. 
 
This analysis does not review the appropriateness nor justify the retention of a particular storm 
event.  Some members of the JERT Attachment D Subcommittee believe that retention of the 
95th percentile event will in many cases lead to reduced stormwater runoff compared to 
predevelopment conditions. 
 
RECOMMENDATIONS – EXECUTIVE SUMMARY 
 
Based on our review of rainfall statistics for the Central Coast, post-construction criteria 
developed for other areas of California, and SCM sizing analysis using the Central Coast PCRs, 
we have the following recommendations for modifying the sizing criteria presented in 
Attachment D: 

1. Eliminate the retention volume multiplier for projects using the simple sizing method        
(where storage capacity = retention volume) 

2. Explicitly recognize hydrograph routing as an acceptable means for sizing retention 
based SCMs  

3. Require a volume multiplier for facilities sized by a routing method that cannot drain 
within 48-hours.  The recommended multiplier is 1.20. 

Eliminate the volume multiplier for projects using the simple sizing method 

For the purpose of this document, simple sizing refers to a design where SCM storage capacity 
is equal to the required retention volume.  We have evaluated the PCRs based on simple sizing 
methodology, and results show that when the multiplier is included this method requires 
significant surface area or storage depth that would not be feasible on the majority of 
development sites.  For comparison, we have also developed SCM capacity calculations using 
a hydrograph based routing analysis and found that a simple sizing approach with no multiplier 
results in SCMs that would capture back-to-back storms and still have room to spare.  In other 
words, this simplified approach results in an oversized facility. 
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Also, when compared to post-construction criteria in other regions of California, a simple sizing 
approach based on the PCRs results in overly conservative volumes.  For example, the Contra 
Costa C.3 guidebook includes minimum unit volumes for facilities that must provide water 
quality treatment AND 10-year peak flow control.  With simple sizing and the 1.963 multiplier, 
the PCRs result in unit volumes 2 to 3 times that required to control a 10-year storm in Contra 
Costa. 
 
The simple sizing approach may be reasonable for some projects, dependent on project size, 
complexity, rainfall, soil conditions, and other site specific factors.  We recommend that the 
simple sizing approach is allowed as one sizing alternative, with no multiplier required for 
retention volume regardless of drawdown time. 

Explicitly recognize hydrograph routing as an acceptable means for sizing retention and 
detention based SCMs 

A hydrograph analysis has an advantage over a simple sizing analysis as it takes into account 
both rate of flow into a facility, and infiltration from a facility during the storm event.  There can 
be two components to a hydrograph analysis: rainfall-runoff and storage routing.  The rainfall-
runoff portion of the analysis determines the site runoff over time, based on rainfall patterns and 
the site characteristics, including the infiltration capacity of the pervious surfaces.  From this is 
derived the total runoff volume.  For the purposes of the analyses presented in this report, the 
infiltration factors (CN values) are adjusted so that the runoff volume matches that calculated for 
the site based on the Attachment D method (WEF/ASCE formula).  This produces a time based 
distribution of the Attachment D runoff volume.  The hydrograph storage routing analysis 
considers the time-based runoff flowing into an SCM, along with the SCM infiltration capability, 
to determine the net storage over time. From this is derived the total storage capacity needed in 
the SCM. 
 
We prepared SCM sizing calculations for three 95th percentile rainfall depths, evaluating 
required SCM capacity based on varying SCM infiltration rates.  This analysis demonstrates that 
SCM capacities calculated by a routing method are more consistent with other criteria in 
California than results of simple sizing.  For example, unit volumes developed by a hydrograph 
routing of the PCR criteria are generally equivalent to Contra Costa C.3 unit volumes required 
for water quality and peak flow control up to the 10-year storm event. 
 
Hydrograph analysis for SCM sizing is referenced in the City of Santa Barbara LID BMP 
Manual.  The City of Santa Barbara’s program was recently approved by the Central Coast 
Water Board as an acceptable alternative to the PCRs.  In addition, the City’s LID Manual is 
referenced in Attachment D as a resource for design guidance.  Also, the EPA guidance manual 
for federal hydromodification criteria (retention of the 95th percentile event) includes 9 case 
studies where SCMs were sized using a hydrograph analysis.  Therefore, we conclude that 
hydrograph analysis is acceptable to the Central Coast Water Board for sizing calculations.  
However, we request that this method is explicitly stated to be acceptable in the PCRs, so there 
is no question of acceptability when hydrograph calculations are submitted to governing 
agencies. 
 
Table 1 provides a summary of our recommendations for the variables that are included in a 
routing method sizing analysis.  These recommendations and the relative effect these variables 
are expected to have on calculation results are discussed in more detail in subsequent sections 
of this Report. 
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Table 1.  Summary of Recommended Routing Method Variables 

Variable Recommendation 

SCM Infiltration Onsite testing per standardized procedure being 
developed by Earth Systems Pacific 

Rainfall Distribution NRCS Type I or based on local rainfall data 
Time of Concentration Agency’s current drainage and flood control standard 

Hydrograph Method Either NRCS or SBUH 

Time Increment 0.10 hour, unless otherwise justified to be more correct 
based on rainfall distribution 

Storage (SCM) Routing 
Method 

Storage-indication, unless otherwise justified to be 
more correct based on site and storage conditions. 

 

Require a volume multiplier for facilities sized by a routing method that cannot drain 
within 48-hours.  The recommended multiplier is 1.20. 

The PCRs currently include a retention volume multiplier, described by Water Board Staff as a 
means to account for additional storage that may be required to capture runoff from back to 
back storms, for those facilities that do not drain within 24 hours.  We evaluated the need for a 
multiplier by compiling and analyzing the following: 

 Rainfall records for the Central Coast 
 NOAA Atlas 14 rainfall frequency estimates 
 Multipliers derived from the ASCE/WEF Manual of Practice referenced in the PCRs 
 Continuous simulation data available through the program Basin Sizer 
 Preparing SCM sizing calculations using hydrograph routing to identify storage capacity 

required to meet the PCR volume criteria, with varying facility drawdown times and back-
to-back storms. 

 
Based on our sizing calculations, facilities that are sized to manage the 95th percentile event can 
accommodate back-to-back storms with no increase in storage capacity, so long as the facility 
drains within 48 hours.  Facilities that could not drain within 48-hours did require an increase in 
capacity to capture back-to-back storms.  Therefore, we recommend a multiplier is applied only 
to those facilities that cannot drain within 48-hours.  Regarding the value of the multiplier, we 
identified the following values based on our analysis and review of guidance documents: 
 

Table 2.  Summary of Volume Multipliers 

Method Volume Multiplier 

ASCE/WEF Manual of Practice 1.19 
Analysis of continuous rainfall records 1.10 
Basin Sizer 1.30 
SCM Sizing Calculations 1.02 – 1.12* 

*Multiplier value for 2-day (back-to-back) storm event.  Multiplier may increase for 3-day or longer  
storm event (continuous simulation) compared to our results. 

 
Based on the multiplier values listed above, we recommend a multiplier of 1.20 is applied to 
facilities that cannot drain within 48-hours, in absence of project specific continuous simulation.  
This multiplier would be applied to the storage capacity calculated to manage a single 95th 
percentile event. 
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EXAMPLE CALCULATIONS 
 
This section provides example calculations comparing results of a simple sizing and hydrograph 
routing approach, to design a bioretention area for a one-acre commercial development. 

Project Details 

 1-acre Commercial Site 
 85% impervious 
 Required to infiltrate the 95th percentile storm (2-inches) 

Step 1: Calculate Required Retention Volume, Using Attachment D 

 Fraction impervious, i = 0.85 
 C = 0.66 
 A = 43,560 sf 
 Rainfall depth = 2 inches (.167 ft) 
 Retention Volume = 4,801 cubic feet 

Step 2: Calculate Required Storage Capacity, Either Simple Sizing or Routing Method 

Simple Sizing: Size Bioretention Capacity Equal to the Retention Volume 
 Assume surface area = 10% of impervious 
 Bioretention surface area = 3,703 sf 
 Required water depth = retention volume ÷ surface area = 1.29 feet 
 Surface ponding depth = 0.5 feet, therefore subsurface depth required             

= 1.29 – 0.5 = 0.79 feet (9.5 inches) of water holding capacity 
 Soil depth = 24 inches, with 25% porosity.  Soil holds 6 inches. 
 Gravel required to store remaining water.  Water depth in gravel = 9.5 – 6 = 3.5 inches. 
 Gravel porosity of 35%. Total required gravel depth = 3.5 inches ÷ 0.35 = 10 inches.  

 
Results Summary: 

 Ponding depth = 6 inches 
 Soil depth = 24 inches 
 Gravel depth = 10 inches 

Routing Method Sizing: Determine Required Storage Capacity to Retain and Infiltrate the 
Retention Volume 

 Set the subcatchment area to the project area (1 acre) 
 Assign runoff method (NRCS or SBUH) 
 Set the curve number (CN) value such that the volume of runoff from the subcatchment 

is equal to that calculated in Step 1 (CN = 93 for this example) 
 Assign time of concentration (10 minutes used for this example) 
 Route subcatchment to a retention pond 
 For this example the ponding, soil, and gravel depth was matched to the dimensions 

found through simple sizing. 
 The pond outlet is through soil infiltration.  Set infiltration rate based on tested soil 

conditions (or, in this example case, based on average for HSG soil type).  Set infiltration 
to occur from surface area only (lateral infiltration assumed to be negligible). 

 Determine storage capacity needed to manage runoff volume (no overflow). 
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Results of the routing method example calculations are summarized in Table 3. 
 

Table 3. Routing Method Results for Example Project 

Soil Type 

SCM 
Infiltration 

Rate  
(in/hr) 

Required 
Storage 
Capacity  

(cubic feet) 

Required 
Surface Area 
(square feet) 

SCM Size as 
Percent of 
Retention 
Volume 

Drawdown 
Time  

A 5.0 800 1,600 17% 24 hours 
B  1.0 2,394 1,850 50% 32 hours 

B/C 0.6 2,912 2,250 61% 48 hours 
C 0.23 3,818 2,950 80% 94 hours 
D 0.06 4,529 3,500 95% 12 days 

Results – Comparison of Simple Sizing to Routing Method 

The comparison of simple sizing to the routing method shows that the needed storage capacity 
for a retention based SCM is significantly less than the retention volume, for an SCM with soils 
that infiltrate well.  As SCM infiltration rate decreases, the needed storage capacity increases.  
The Type D soil modeled illustrates that because the infiltration rate is very low, the needed 
storage capacity is nearly the full retention volume.  The resulting drawdown time for this type of 
soil also illustrates the need for a subsurface drain to avoid creating a perched water condition, 
where water is stored subsurface for long periods of time before infiltrating. 
 
TECHNICAL DETAILS: DATA REVIEW AND SIZING ANALYSIS 
 
The following is a more in depth summary of the data we have reviewed and the calculations 
developed for this analysis. 

EPA Stormwater Guidance 

The EPA developed technical guidance for implementing the stormwater runoff requirements for 
federal projects (Section 438 EISA).  The guidance manual includes nine case studies for 
applying the requirements to project sites.  A method called “direct determination” was used in 
the guidance manual, to evaluate the case studies for runoff volume and SCM sizing.  The 
direct determination method assumes a constant rainfall and SCM infiltration rate for a 24-hour 
storm duration.  SCM storage capacities were calculated based on the physical storage in the 
SCM, in addition to the SCM infiltration that would occur over a 24-hour period.  This is basically 
a simplified version of a hydrograph analysis, where the rainfall distribution would be constant 
over time with a relatively low intensity.  This method has the potential to under-size a facility, as 
more storage is typically needed for a shorter more intense storm event.  Also, the SCM 
infiltration volume could be overestimated, because if inflow to the facility is occurring at a rate 
lower than the soil’s infiltrative capacity (which is likely prior to the peak of the storm), it is 
physically impossible to infiltrate the maximum possible volume over the storm duration.  
Regardless, the important take-away from the guidance is that the EPA recognized the 
necessity of including the infiltrative capacity of soil for both the determination of runoff volume 
and SCM outflow, and a simplified hydrograph analysis was used for SCM sizing. 

ASCE/WEF Manual of Practice Volume Multiplier 

We reviewed the ASCE/WEF Manual of Practice “Design of Urban Stormwater Controls” to 
evaluate the drawdown multiplier, as this manual is referenced in the PCRs for the use of the 
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1.963 multiplier.  The intended use of the 1.963 multiplier is to calculate water quality volume 
based on mean annual precipitation, not to provide buffer storage as is done in the PCRs.  
However, the ASCE/WEF Manual can be used to ascertain volume multipliers, by comparing 
the water quality volume calculated for a 24-hour drawdown period to that calculated for a 48-
hour drawdown period.  Based on the Manual, a volume multiplier of 1.19 is calculated for 
event based sizing, for a 48-hour drawdown period. 

Rain Gauge Statistics 

As the purpose of the Attachment D retention volume multiplier is to provide capacity for back-
to-back storms, we prepared an analysis of the frequency of multiple day storms on the Central 
Coast, and the potential affect on retention feasibility.  We reviewed in detail daily rainfall 
records for a CIMIS rain gauge in San Luis Obispo and a NOAA NCDC rain gauge in Paso 
Robles.  For both gauges, we found that an SCM sized for the 95th percentile storm (with no 
volume multiplier) would capture at least 98% of one day storms, 80% of two day storms, and 
nearly 50% of all 3-day storms.  This is based on total storm depth compared to the 95th 
percentile, and actual capture would likely be much higher due to infiltration occurring over the 
course of the multi-day storms (and therefore the ability to capture depths greater than the 95th). 
 

Table 3.  Summary of Storm Totals Compared to the 95th Percentile Event 

Storm 
Duration 
(Days) 

Paso Robles Rain Gauge San Luis Obispo Rain Gauge 

Percent of Rain 
Days 

Percent of Storm 
Totals Less Than 

the 95th 
Percentile 

Percent of Rain 
Days 

Percent of Storm 
Totals Less Than 

the 95th 
Percentile 

1 36% 98% 35% 98% 
2 30% 81% 28% 84% 
3 15% 43% 18% 45% 
4 8% 19% 9% 6% 

5+ 11% 0% 10% 0% 
 

Rain Gauge Statistics: Analysis for Volume Multiplier 

We also used the rain gauge data we compiled for San Luis Obispo and Paso Robles to 
evaluate the need for increased SCM volume to capture back-to-back storms.  We used 
continuous rainfall records, 26-years for San Luis Obispo and 59-years for Paso Robles, and 
compared daily rainfall depths to the 95th percentile storm depth.  We determined the difference 
in SCM storage required for capture of the 95th percentile storm depth, comparing a 24-hour 
drawdown time to 48-hour drawdown time.  This approximate analysis demonstrates that a 
volume multiplier of 1.10, for facilities with a 48-hour drawdown, would result in an equivalent 
volume capture compared to facilities with a 24-hour (or shorter) drawdown time. 
 
This analysis was simple in approach, and was meant to provide a “reality check” in lieu of full 
continuous simulation modeling.  The analysis was performed in a spreadsheet using the 
continuous rainfall records for each rain gauge.  For the analysis we assumed a retention-based 
SCM was sized to retain the 95th percentile event, with either a 24-hour or 48-hour drawdown 
period.  We further assumed that with a 48-hour drawdown, half of the SCM capacity would be 
infiltrated prior to the subsequent day of rain (or the storm total would infiltrate, whichever is 
less).  For example, if the 95th percentile event is 2.0 inches, and the first day of rain was 1.6 
inches, we assumed that 1.0 inch (half of the 95th percentile) would infiltrate prior to the 2nd day 
of rain.  Or, if the first day of rain was 0.7 inches, we assumed the full 0.7 inches would infiltrate 
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prior to the 2nd day of rain.  Lastly, to be conservative, we assumed that any daily rainfall total 
that exceeded the 95th percentile event resulted in runoff.  That is, if the rainfall total was 2.25 
inches with a facility sized for a 2.0 inch event, then 0.25 inches was not retained. 

Volume Multiplier Derived through Basin Sizer Program 

We previously prepared an analysis of water quality volumes and volume multipliers using the 
program Basin Sizer.  This analysis resulted in a recommended volume multiplier of 1.30. 

NOAA Atlas 14 Rainfall Frequency Estimates 

Rainfall statistics available through NOAA Atlas 14 were referenced to help answer the question 
“what is an appropriate back-to-back storm to consider for SCM design?”  For the rain 
gauges we’ve analyzed, the 95th percentile 24-hour event is generally equivalent to the 1-year 
24-hour event per the NOAA frequency estimates.  Therefore, to maintain consistency with the 
95th percentile requirement, the appropriate storm to analyze for back-to-back events is the 1-
year 2-day storm.  For the locations reviewed the 1-year 2-day storm was found to be an 
approximate 25% increase from the 1-day event.  By comparison, a back-to-back 95th percentile 
event is between a 2 to 5-year storm. 

SCM Sizing Calculations: Hydrograph Routing Analysis 

We prepared an SCM sizing analysis using the PCRs retention volume criteria and the 
computer program HydroCAD.  HydroCAD is a commonly used and widely accepted program 
for calculating runoff and sizing stormwater management features.  We used the Santa Barbara 
Unit Hydrograph (SBUH) method, in conjunction with various storm distributions, to calculate 
required SCM storage capacity to fully retain the Attachment D volume, with varying storm 
events including the 95th percentile and back-to-back storms, and with varying SCM infiltration 
rates.  We used average infiltration rates corresponding to hydrologic soil group (HSG), as 
presented in the Ventura County Stormwater Manual.  We also derived the SCM infiltration rate 
that would result in a drawdown time of 48-hours, and included this infiltration rate as one sizing 
example. 
 
Based on this analysis, an SCM sized for the 95th percentile event could also retain the back-to-
back storm identified through the NOAA rainfall statistics, with no volume multiplier, for draw-
down times up to 48 hours.  Drawdown times longer than 48 hours were associated with HSG C 
and D soils, where SCM infiltration rate limits the capacity for site retention even with 
undeveloped conditions.  For example, drawdown time for the 95th percentile event is 92 hours 
and 12 Days, for soil types HSG C and D, respectively.  This analysis resulted in the volume 
multipliers listed in Table 4. 
 

Table 4.  Volume Multiplier for Drawdown Time Greater than 48 Hours 
95th Percentile  
Rainfall Depth 

Volume  
Multiplier 

Location 

1.4 inches 1.12 Paso Robles 
2.0 inches 1.11 San Luis Obispo 
2.5 inches 1.02 – 1.12 Goleta 

 
It is important to note that the multipliers developed through this analysis are representative of a 
two-day storm event.  The required multiplier for SCMs with low infiltration may increase 
compared to the results in Table 4 with a longer duration storm event (3-days or more), 
analyzed through continuous simulation modeling. 
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Summary of Variables Used in This Analysis 
The following variables were used to calculate the tabulated SCM capacities for varying rainfall 
depths and soil conditions. 

 SCM Infiltration: based on average value for HSG soil types A through D, as presented 
in the Ventura County Stormwater Manual 

 Rainfall distribution: varies, listed in tabulated results 
 Time of concentration: 10 minutes 
 Hydrograph method: SBUH 
 Time increment: 0.10 hours 
 Storage (SCM) routing: storage-indication 

Unit Storage Volume Comparison (Simple Sizing and Routing Method) 

Another way to evaluate feasibility of the PCRs is to look at retention requirements in terms of 
unit storage volume, that is, cubic feet of storage required per square foot of impervious surface.  
Multiple agencies in California have developed design criteria for peak flow control based on 
local continuous simulation modeling, which includes a minimum unit storage volume.  For 
example, the Contra Costa C.3 Guidebook provides minimum unit volume for peak flow control 
of the 2-year through 10-year storm.  Contra Costa unit volumes range from 0.058 to 0.116.  In 
comparison, by the simple sizing approach the PCRs require a unit retention volume ranging 
from 0.146 to 0.364, for storms between 1-inch and 2.5-inches.  This retention volume is 2 to 3 
times greater than what Contra Costa requires to control the 10-year storm event.  These values 
are based on the current Attachment D multiplier of 1.963.  Dropping the multiplier results in unit 
retention volumes ranging from 0.074 to 0.185, still over 50% greater than the Contra Costa 10-
year peak flow control standard.  By comparison, a hydrograph routing approach to SCM sizing 
with the PCR retention volume results in unit volumes ranging between 0.03 to 0.162, generally 
equivalent to the Contra Costa criteria. 
 
SCM SIZING: VARIABLES FOR ROUTING METHOD CALCULATION 
 
The purpose of this section is to address the variables that are involved in our routing method 
calculations for SCM sizing.  In particular, Regional Board Staff requested information on rainfall 
distribution and intensity, and how this may affect SCM sizing in areas with high 85th and 95th 
percentile rainfall depths. 
 
The following variables are included in an event based routing calculation for SCM sizing, listed 
in order of relative effect on calculated storage capacity: 

 SCM Infiltration capacity. 
 Rainfall distribution. 
 Time of concentration. 

o Sensitivity: Doubled time of concentration to 20 min, volume reduces by 5%. 
 Hydrograph Method - SBUH or SCS.  SCS produces slightly higher intensity, therefore 

slightly higher retention capacity.   
o Sensitivity: Expected to be at most 5% difference between methods. 

 Time increment.  Typically set to 0.10 hour with SBUH method. 
o Sensitivity: Doubled time increment, volume reduction approximately 1%. 
o Difference may be greater if storm distributions other than NRCS are used. 

 Pond Routing Method.  Storage-indication typical for detention routing. 
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SCM Infiltration Capacity 

Geotechnical Engineers at Earth Systems Pacific are currently working under contract with the 
Central Coast Low Impact Development Initiative to develop standard testing procedures and 
recommendations for identifying soil infiltration capacity.  Therefore, testing for infiltration 
capacity will not be discussed further as part of this document.  
 
For the purpose of this analysis infiltration capacity was modeled based on average values for 
HSG soil types A through D, as presented in the Ventura County Stormwater Manual. 

Rainfall Distribution 

The rainfall distribution tells us the amount of water that falls within a given period of time.  
Rainfall distribution has the greatest effect in sizing facilities for soils with high infiltration.  In a 
high infiltrating soil, a low intensity storm may be fully infiltrated as it flows into the facility, in 
other words, no storage is required.  As rainfall intensity increases relative to the infiltration 
capacity, the required storage also increases.  The effect of varying rainfall intensity is negligible 
for calculating storage capacity for low infiltrating soils.  This is because the infiltration capacity 
is typically much less than the inflow to the facility, regardless of storm intensity.  For 
comparison, an average HSG Type A soil can infiltrate over 80 times faster than the average 
Type D soil. 
 
We prepared a sensitivity analysis to evaluate the affect of rainfall intensity on required retention 
capacity.  For the analysis we used the program HydroCAD to calculate required storage 
capacity with varying rainfall distributions, holding rainfall depth and all other variables constant.  
The following describes inputs and results for the sensitivity analysis. 

NRCS Storm Distributions 
NRCS has developed standard 24-hour rainfall distributions for hydrologic analysis, commonly 
used for design of detention and retention facilities.  These rainfall distributions were intended to 
represent intensities associated with shorter duration storms, ranging from a 30 min to 12 hour 
duration.  (Ponce). 
 
The NRCS Type I storm applies to the west coast of California, including the Central Coast 
Region.  The Type 1 rainfall distribution was derived using NOAA Atlas 2 rainfall statistics for 
the 1-year through 100-year storm.  (NRCS) 

Benefits: Widely available, commonly used, conservative approach.  For sites with flow 
control same method could be used for both retention and peak flow. 

 Drawbacks: May be overly conservative in some cases 
 
For comparison, the NRCS Type 1A distribution applies to the west coast of Northern California, 
Oregon and Washington.  This rainfall distribution was also developed by NRCS using NOAA 
Atlas 2 statistics, but the peak intensity for this distribution is significantly lower than Type 1 due 
to the variation in rainfall patterns between the two regions.  We used the Type 1A as an input 
to the sensitivity analysis to demonstrate the resulting difference in SCM sizing due to variation 
in storm intensity.  The Type 1A storm distribution is not applicable to the Central Coast Region 
and is not recommended for design of stormwater facilities in our area. 

NOAA Atlas 14 
Rainfall intensity statistics available through NOAA Atlas 14 were reviewed for comparison to 
storm intensity associated with the NRCS storm distributions.  The NOAA Atlas 14 statistics 
were compiled for locations throughout the Central Coast Region, and, the statistics were 
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translated into 1-year storm distributions within HydroCAD for the three locations where we 
analyzed SCM sizing. 
 
The peak intensity from the NRCS Type 1 storm distribution corresponds to a 5-minute to 10-
minute intensity for the 1-year storm per NOAA Atlas 14.  In comparison, the peak intensity for 
the Type 1A storm distribution corresponds to the 60-minute intensity for a 1-year storm.  The 
NRCS Type 1 overestimates the peak intensity compared to NOAA Atlas 14 in three locations: 
Felton, Goleta, and Santa Barbara.  All three of these locations also have relatively high rainfall 
depths for the 1-year storm.   
 
Values for the 95th percentile storm depth are not yet readily available throughout the Region.  
However, we have found in the locations where we have calculated the 95th percentile storm 
depth it is generally equivalent to the 1-year 24-hour storm.  Therefore, we used 1-year storm 
values to compare intensities for locations throughout the Central Coast Region.  A summary 
table of the peak rainfall intensity statistics is attached at the end of this document. 

Results 
Rainfall intensity has the greatest effect on storage capacity for sites with high infiltrating soils.  
In a well draining soil, a low intensity storm may be fully infiltrated as it flows into the facility.  As 
rainfall intensity increases relative to the infiltration capacity, the required storage also 
increases.  The effect of varying rainfall intensity is negligible for calculating storage capacity for 
low infiltrating soils.  This is because the infiltration capacity is typically much less than the 
inflow to the facility, regardless of storm intensity. 
 
Results of the comparison illustrate that the effect of rainfall intensity is negligible for most soils.  
Type A soils have the greatest increase in required capacity with an increase in storm intensity.  
Soil types B and B/C had a minimal increase, and types C and D did not require any increase in 
capacity.  Table 5 below summarizes results of the analysis for the 95th percentile storm event, 
comparing the NOAA Atlas 14 rainfall distribution for Goleta to the NRCS Type I distribution.  In 
this location, NRCS Type I has the higher intensity. 
 

Table 5: Capacity Increase Required for 30% Increase in Rainfall Intensity 

HSG Soil Type Infiltration Rate 
(in/hr) 

Required Increase of 
Storage Capacity 

A 5 28% 
B 1 6% 

B/C 0.6 4% 
C 0.23 0% 
D 0.06 0% 

NOTE: This table represents a comparison of the NRCS Type I storm to the NOAA Atlas 14 1-year storm for Goleta 
 

Results were similar comparing the NOAA rainfall distribution to the NRCS Type 1A, which has 
a lower peak intensity.  The greatest affect occurred with Type A soils, with Types C and D 
showing no change in storage capacity required. 
 
Also, even with the highest storm intensity modeled, required surface area for Type A soils was 
4% of EISA, assuming 12-inches of surface ponding.  This is the minimum surface area 
required for water quality treatment, based on the maximum loading rate required by the PCRs 
(5.0 inches/hour maximum loading for a 0.2 inch/hour rainfall intensity). 
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Recommendation 
Allow applicants to use the NRCS Type I rainfall distribution, or, rainfall distribution based on 
local rainfall data for the 1-year or 95th percentile storm. 

Time of Concentration 

Agencies have typically already adopted time of concentration calculations to be used for 
drainage and flood control.  The same calculations would apply for retention SCM sizing.  A 
greater time of concentration equates to a lower peak runoff, and therefore a smaller SCM 
capacity for high infiltrating soils.  As stated earlier, the effect of varying intensity on lower 
infiltrating soils is negligible.  The overall effect of time of concentration is fairly low.  We 
compared a Tc of 10 minutes to the same catchment with a Tc of 20 minutes and calculated a 
5% reduction in SCM volume for Type A soils. 

Recommendation 
Allow agencies to continue use of time of concentration calculations as included in their current 
drainage and flood control standards. 

Hydrograph Method 

The two hydrograph methods evaluated as part of this analysis are the NRCS unit hydrograph 
and the Santa Barbara Urban Hydrograph (SBUH) method.  The two methods are similar in 
approach. The main differences are: 

1. The NRCS method utilizes a standard unit hydrograph to generate the runoff 
hydrograph.  The SBUH method routes the rainfall through a reservoir with retention 
time equal to the time of concentration. 

2. The SBUH method calculates runoff from pervious and impervious areas separately, 
where the NRCS method calculates runoff with a composite CN value. The separate 
pervious/impervious calculation in the SBUH method accounts for the non-linear 
relationship between CN and runoff. 

 
The result of these two main differences is that the two methods produce different peak runoff 
values, even using the same rainfall distribution as an input.  However, as discussed in more 
detail under the rainfall distribution section, the effect of peak runoff intensity is noteworthy only 
for the highest infiltrating soils.  The difference in SCM sizing as a result of peak intensity 
differences between the two methods is anticipated to be in the range of 5 percent for Type A 
soils, and negligible for other soils. 

Recommendation 
Allow for either the NRCS or SBUH method to be used for hydrograph sizing analysis. 

Calculation Time Increment 

Hydrograph routing is an iterative procedure, that is, results for rainfall runoff, inflow, storage 
volume, and outflow are calculated for each time step to achieve mass balance.  The time 
duration between calculations is referred to as the time increment.  In general, a smaller time 
increment will provide a more precise result.  The time increment can be set to a very small 
value when an automated program is used for the analysis, with little affect on computation 
time.  If the calculation is done by hand than the time increment results in a lengthier 
computation.   
 
Time increment for the SBUH method is typically set to 0.10 hour.  The NRCS method does not 
have a standard time increment associated.  However, rainfall distributions may also have a 
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preferred time increment, based on the number of points in the curve.  When evaluating a 
hydrograph, the time interval between points isn't specified directly, but is inferred from the 
storm duration and the number of points using the following equation: Interval = Duration / 
(#points-1).  A hydrograph with a 0.10 increment will have 241 points (HydroCAD Software 
Solutions).  Using the NRCS storm distributions, we found that time increment created negligible 
changes to the results of our analysis.  However, using the NOAA rainfall distributions the peak 
intensity varied substantially with variation in time increment.  The NOAA rainfall distributions 
contain 241 points, therefore a time increment of 0.10 hour is appropriate. 

Recommendation 
Require a time increment of 0.10 hour, unless otherwise justified to be more correct based on 
the input parameters for rainfall. 

Storage Routing Method 

The routing method is the procedure for calculating storage and outflow for each time step.  
There are multiple standardized procedures for storage routing.  The most common method for 
detention and retention facilities is the storage-indication method.  This method is discussed in 
detail in the NRCS TR-55 and numerous other references, and will therefore not be described in 
more detail in this document. 

Recommendation 
Require the storage-indication method, unless another method is justified to be more correct 
based on site and storage conditions. 
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Paso Robles, CA:  NOAA Rain Gauge NCDC 6730

October 1951 ‐ December 2010

Storm Duration Statistics

Storm 

Duration 

(Days)

Number of 

Occurances
Total Rain Days

Percent of 

Storms

Percent of Rain 

Days

1 564 564 60% 36%

2 238 476 25% 30%

3 79 237 8% 15%

4 31 124 3% 8%

5 17 85 2% 5%

6 11 66 1% 4%

7 2 14 0.2% 1%

8 2 16 0.2% 1%

9 0 0 0% 0%

Totals 944 1582

Multi‐Day Storm Totals NOTE: 95th percentile 24‐hour storm is 1.4 inches

Storm 

Duration (days)

Min Depth 

(in)

Ave Depth 

(in)

Max Depth 

(in)

Median

 (in)

Number of 

Storm Totals 

that Exceed the 

95th

Percent of 

Storm Totals 

that Exceed the 

95th

1 0.11 0.43 3.88 0.32 13 2%

2 0.22 1.00 7.10 0.86 45 19%

3 0.50 1.78 8.76 1.56 45 57%

4 0.71 2.52 7.31 2.13 25 81%

5 2.02 3.49 5.69 2.97 17 100%

6 1.54 4.22 6.44 4.16 11 100%

7 3.16 ‐‐‐ 5.46 ‐‐‐ 2 100%

8 6.50 ‐‐‐ 7.84 ‐‐‐ 2 100%

Approximate Volume Capture, by Drawdown Time and Design Volume Multiplier

Total Rainfall on Record: 830 inches

Design Storm: 95th percentile, 24‐hour storm

Runoff (inches) Percent Capture Runoff (inches) Percent Capture Runoff (inches) Percent Capture

24 hours 52 94% 8 99% 42 95%

48 hours 72 91% 11 99% 57 93%

Definitions for purpose of this exhibit:

Rain Day: Greater than or equal to 0.10 inch of rainfall

Storm: 1 or more consecutive rain days

Multiplier = 1.1
Drawdown

No Multiplier Multiplier = 1.963

Prepared by Wallace Group

January 2013



San Luis Obispo, CA: CIMIS Station 52

April 1986 ‐ August 2012

Storm Duration Statistics

Storm 

Duration 

(Days)

Number of 

Occurances
Total Rain Days

Percent of 

Storms

Percent of Rain 

Days

1 263 263 60% 35%

2 103 206 24% 28%

3 44 132 10% 18%

4 16 64 4% 9%

5 4 20 1% 3%

6 3 18 1% 2%

7 1 7 0.2% 1%

8 3 24 0.7% 3%

9 1 9 0% 1%

10 0 0 0% 0%

Totals 438 743

Multi‐Day Storm Totals NOTE: 95th percentile 24‐hour storm is 1.97 inches

Storm 

Duration 

(days)

Min Depth 

(in)

Ave Depth 

(in)

Max Depth 

(in)
Median (in)

Number of 

Storm Totals 

that Exceed the 

95th

Percent of 

Storm Totals 

that Exceed the 

95th

1 0.10 0.50 2.98 0.35 5 2%

2 0.25 1.19 4.60 0.95 16 16%

3 0.56 2.41 10.65 2.17 24 55%

4 1.45 3.89 6.66 3.83 15 94%

5 2.37 3.68 5.40 3.48 4 100%

6 1.74 5.32 8.66 5.55 2 67%

7 6.28 ‐‐‐ 6.28 ‐‐‐ 1 100%

8 4.47 6.16 8.94 5.08 3 100%

9 5.28 ‐‐‐ 5.28 ‐‐‐ 1 100%

Approximate Volume Capture, by Drawdown Time and Design Volume Multiplier

Total Rainfall on Record: 483 inches

Design Event: 95th percentile, 24‐hour storm

Runoff (inches) Percent Capture Runoff (inches) Percent Capture Runoff (inches) Percent Capture

24 hours 26 95% 3 99% 19 96%

48 hours 35 93% 4 99% 27 94%

Definitions for purpose of this exhibit:

Rain Day: Greater than or equal to 0.10 inch of rainfall

Storm: 1 or more consecutive rain days

Multiplier = 1.1
Drawdown

No Multiplier Multiplier = 1.963

Prepared by Wallace Group

January 2013
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MEMORANDUM 
 

REVIEW OF VOLUME MULTIPLIER FOR THE 
CENTRAL COAST POST-CONSTRUCTION STORMWATER REQUIREMENTS 

 

Date: 11 December 2012 

To: Craig Campbell, PE 

From: Valerie Huff, PE 

Subject: Volume Multiplier Research 

 

PURPOSE AND EXECUTIVE SUMMARY 
The purpose of this memo is to address Central Coast RWQCB stakeholder 
concerns regarding the 48-hour drawdown multiplier of 1.963, as presented in the 
Post-Construction Requirements Attachment D.  Additional resources have been 
reviewed to identify an appropriate volume multiplier for those stormwater facilities 
that do not drain with 24-hours.  Based on review and research of available rain 
gauge information, a 48-hour drawdown volume multiplier of 1.30 is proposed.  This 
multiplier was identified through the software program Basin Sizer, using the 
CASQA BMP method which incorporates results of continuous simulation modeling 
developed by the Army Corps of Engineers.  Using Basin Sizer, a total of 14 rain 
gauge stations in the developed areas of the Central Coast Region were evaluated 
for 48-hour drawdown multipliers.  The resulting multipliers range from 1.24 to 1.35, 
with an average of 1.30 and a standard deviation of 0.04.  The multiplier of 1.30 is 
reasonable based on a comparison of Basin Sizer program results to design criteria 
developed for Bay Area municipalities through continuous simulation modeling. 

BACKGROUND 
The Central Coast Regional Water Quality Control Board adopted Post-Construction 
Stormwater Management Requirements for Development Projects in the Central 
Coast Region on September 6, 2012 (Resolution R3-2012-0025).  Subsequent to 
adoption, stakeholders have expressed concerns regarding design guidelines for 
stormwater control measures as presented in Attachment D of the Post-
Construction Requirements (PCRs). 

Specifically, stakeholders have expressed concern regarding the use of a multiplier 
to calculate design volume.  A multiplier of 1.963 is specified in Attachment D, to 
calculate both Retention Volume and Water Quality Volume.  This multiplier is 
specified to account for additional volume that may be required in order to capture 
runoff from back to back storms, for those facilities that do not drain within 24 hours.  
This multiplier is meant to provide a simple approach to design, in lieu of continuous 
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simulation modeling.  However, the intended use of the 1.963 multiplier, as taken 
from a WEF/ASCE design manual, is to calculate water quality runoff volume based 
on average rainfall value, not to provide buffer storage as is done in the PCRs.  
Therefore, additional resources have been reviewed, in order to identify an 
appropriate volume multiplier and address stakeholder concerns. 

PROPOSED SOLUTION 
A multiplier of 1.30 is proposed for the Central Coast (RWQCB Region 3), to be 
used for design of stormwater facilities in lieu of continuous simulation modeling.  
This multiplier was derived based on a review of 14 rain gauge stations throughout 
the developed areas of the Central Coast.  The software program Basin Sizer was 
used to evaluate water quality volumes corresponding to varying design drawdown 
times.  Basin Sizer is a public domain software program developed for Caltrans by 
the Office of Water Programs at California State University Sacramento.  Additional 
information on the program Basin Sizer is included as Attachment A.   

Within Basin Sizer, the CASQA method for calculating water quality volume was 
used for both 80% and 90% runoff volume capture and a 24-hour and 48-hour 
drawdown time.  The design volume for 24-hour drawdown was compared to the 48-
hour drawdown volume to calculate the corresponding multiplier for each percent 
capture.  Results of the analysis are summarized in Table 1. 

Table 1: Unit Volume Based on Percent Capture and Drawdown Time 

Rain Gauge 
Station 

80% Capture 90% Capture 

24 hrs 48 hrs 
Multiplier 

24 hrs to 48 hrs 24 hrs 48 hrs 
Multiplier 

24 hrs to 48 hrs 

San Miguel 0.46 0.62 1.35 0.67 0.9 1.34 

Santa Margarita 1.09 1.47 1.35 1.53 2.07 1.35 

San Luis Obispo 0.79 1.04 1.32 1.13 1.45 1.28 

King City 0.5 0.64 1.28 0.7 0.9 1.29 

Santa Maria Airport 0.54 0.68 1.26 0.76 0.96 1.26 

San Benito 0.47 0.61 1.30 0.66 0.84 1.27 

Lompoc 0.5 0.63 1.26 0.76 0.94 1.24 

Santa Ynez 0.73 0.95 1.30 1.09 1.39 1.28 

San Juan Bautista 0.56 0.75 1.34 0.78 1.05 1.35 

Santa Barbara 0.99 1.28 1.29 1.4 1.85 1.32 
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Rain Gauge 
Station 

80% Capture 90% Capture 

24 hrs 48 hrs 
Multiplier 

24 hrs to 48 hrs 24 hrs 48 hrs 
Multiplier 

24 hrs to 48 hrs 

Gilroy 0.58 0.78 1.34 0.8 1.08 1.35 

Carpinteria 0.94 1.27 1.35 1.39 1.84 1.32 

Del Monte 0.41 0.53 1.29 0.58 0.73 1.26 

Sunset Beach  
(Mont Co) 

0.57 0.74 1.30 0.8 1.04 1.30 

Average 1.31 Average 1.30 

Std Dev 0.03 Std Dev 0.04 

 

In addition, to verify the validity of results from the Basin Sizer program, results from 
Basin Sizer were compared to design criteria included in the C.3 Handbook.  The 
C.3 Stormwater Handbook was developed through the Santa Clara Valley Urban 
Runoff Pollution Prevention Program and last updated in 2012.  The Handbook 
includes sizing criteria for stormwater facilities based on continuous simulation 
modeling.  The C.3 Criteria reviewed was developed by Geosyntec Consultants for 
the Bay Area Stormwater Management Agencies Association (BASMAA), using the 
continuous simulation program SWMMM5.0.   Results of this comparison and 
verification are provided in Tables 2 and 3. 

Table 2: C.3 Stormwater Handbook Volume Multipliers 

Location 
Percent 
Capture 

Multiplier 
24 hrs to 48 hrs 

Morgan Hill (Figure F-7) 
80% 1.38 

90% N/A 

Palo Alto (Figure F-8) 
80% 1.38 

90% 1.35 

San Jose (Figure F-9) 
80% 1.30 

90% 1.35 
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Table 3: Comparison of Basin Sizer Results and  
C.3 Stormwater Handbook Criteria 

80% Capture Volume per Acre Impervious, 48‐hour drawdown 

C.3 Appendix I Basin Sizer Results 

Location Volume 
Unit Volume Volume 

Percent 
Difference 

Berkeley 23,000 0.85 23,080 0.3% 

Brentwood 19,000 0.71 19,278 1.5% 

Dublin 21,000 0.75 20,364 -3.0% 

Hayward 23,500 0.89 24,166 2.8% 

Lake Solano 29,000 1.08 29,325 1.1% 

Martinez 23,000 0.81 21,993 -4.4% 

Morgan Hill 25,500 0.97 26,338 3.3% 

Palo Alto* 16,500 0.54 14,662 -11.1% 

San Francisco 20,000 0.71 19,278 -3.6% 

San Francisco Oceanside 19,000 0.69 18,735 -1.4% 

San Jose 15,000 0.54 14,662 -2.3% 

*The San Jose rain gauge in Basin Sizer is the nearest gauge to the C.3 Palo Alto gauge.  The relatively high percent 
difference is likely due to weather variations between these two stations. 

 

Based on the comparison to the C.3 continuous simulation modeling results, the 
volume multiplier obtained through the Basin Sizer program is reasonable and 
defensible. 
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ATTACHMENT A 
BASIN SIZER PROGRAM INFORMATION 
 

The Basin Sizer program was: 

 Developed by the Office of Water Programs, California State University 
Sacramento. 

 Developed for Caltrans.  The program computes water quality volumes and 
water quality flows by methods approved for Caltrans use to meet the 
requirements of the State Water Quality Control Board. 

 Updated in 2006 to include CASQA California Stormwater BMP Handbook 
methods. 

California Stormwater BMP Handbook Approach 
The CASQA California Stormwater BMP Handbook approach is based on results of 
a continuous simulation model, developed by the Hydrologic Engineering Center of 
the U.S. Army Corps of Engineers. The Storage, Treatment, Overflow, Runoff Model 
(STORM) was applied to long-term hourly rainfall data at numerous sites throughout 
California. STORM translates rainfall into runoff, then routes the runoff through 
detention storage.  The results of the STORM model are incorporated into the 
California Stormwater BMP Handbook approach. 

Basin Sizer User Guide Excerpt 
Basin Sizer is a software tool developed for the California Department of 
Transportation (Caltrans).  This software computes water quality volumes (WQVs) 
and water quality flows (WQFs) by methods approved for Caltrans use to meet the 
requirements of the State Water Quality Control Board (SWQCB). 

The software allows easy selection of rainfall stations through a graphical interface 
and displays results in US customary or metric units. The graphical map interface 
allows zooming and panning of a map of California, which shows rainfall stations, 
State and Federal highways and rivers.  

Basin Sizer was developed to help engineers and designers who are often given a 
variety of methods to determine WQVs or WQFs.  These methods vary by region 
and by regulator.  Commonly WQVs are defined as “the 85th percentile 24-hour 
runoff event determined as the maximized capture of stormwater volume for the 
area” or as “the 85th percentile 24-hour storm rainfall depth”.  In some areas WQVs 
are not calculated, instead a specific number is give by a regulator.  For example, 
the Tahoe Basin has a WQV of 1”.  WQFs are often determined to be “the 85th 
percentile hourly rainfall depth” or a number determined by a regulator. 

  



Peak Rainfall Intensity Statistics

NRCS 1 NRCS 1A 5-min 10-min 15-min 60-min 2-hr

Buellton Hwy 246 / Hwy 101 2.36 1.77 0.57 1.74 1.25 0.99 0.56 0.43

Carmel Ocean Ave / Junipero St 1.55 1.16 0.37 1.81 1.30 1.05 0.47 0.32

Carpinteria Linden Ave / 5th Street 2.74 2.06 0.66 2.24 1.60 1.29 0.64 0.49

Felton Hwy 9 / Graham Hill Rd 4.55 3.41 1.09 2.99 2.14 1.72 0.85 0.67

Gilroy Hwy 152 / Hwy 101 1.83 1.37 0.44 1.51 1.08 0.87 0.42 0.32

Goleta Fire Station / Los Carneros 2.72 2.04 0.65 1.74 1.25 1.02 0.59 0.43

Greenfield Walnut Ave / Hwy 101 1.21 0.91 0.29 0.97 0.70 0.57 0.27 0.21

Grover Beach Grand Ave / 4th St 1.73 1.30 0.42 1.39 0.99 0.80 0.40 0.31

Hollister 4th St / San Felipe Rd 1.27 0.95 0.30 1.15 0.82 0.66 0.32 0.24

Lompoc H Street / Hwy 246 1.94 1.46 0.47 1.45 1.04 0.84 0.48 0.35

Morro Bay Main St / Hwy 1 1.55 1.16 0.37 1.32 0.95 0.76 0.39 0.30

Pacific Grove Lighthouse Ave / Forest Ave 1.41 1.06 0.34 1.74 1.25 1.00 0.44 0.30

Paso Robles Union Rd / Golden Hill Rd 1.47 1.10 0.35 1.32 0.95 0.76 0.39 0.29

Salinas N Main St / Laurel Dr 1.41 1.06 0.34 1.20 0.86 0.69 0.33 0.24

San Luis Obispo Broad St / Orcutt Rd 2.06 1.55 0.49 1.80 1.29 1.04 0.51 0.39

Santa Barbara State / Anapamu 2.77 2.08 0.66 1.82 1.30 1.05 0.63 0.45

Santa Cruz 17th Ave / Portola Dr 2.36 1.77 0.57 1.93 1.40 1.12 0.54 0.40

Santa Maria Betteravia Rd / Hwy 135 1.70 1.28 0.41 1.67 1.19 0.96 0.47 0.34

Watsonville Main St / Hwy 129 2.05 1.54 0.49 1.75 1.26 1.01 0.48 0.35

1-year Peak Storm 
Intensity 

by Rainfall Curve 
(in/hr)

NOAA Atlas 14 
1-year 24-hour 

depth (in)
Location

NOAA Atlas 14
1-year Storm Intensity by Duration 

(in/hr)
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Attachment D SCM Sizing Analysis

City of Goleta, per Acre of Impervious

PROJECT DATA

Impervious Area 1 acres

43,560 square feet

Pervious Area 0 square feet

Percent Impervious 100%

WMZ 4 retain 95th via infiltration

85th % storm 1.44 inches

95th % storm 2.4 inches

Bioretention design parameters

Ponding Depth 6 inches

Engineered Soil Depth 24 inches

Engineered Soil Porosity 25%

Engineered Soil Storage 6 inches

Gravel Depth 12 inches

Gravel Porosity 35%

Gravel storage 4 inches

Available Storage Depth 16 inches

Gravel Depth to Capture design storm 7 inches

Total Facility Depth 49 inches

Total Underground Depth 43 inches

Attachment D Calculations

Runoff Coefficient 0.89 unitless

95th Runoff Volume 7,771 cubic feet

0.178 acre‐feet

Min. Surface Area for full volume 5,756 square feet, based on depth above

Percent of Surface Area 13%

85th Retention Volume 4,663 cubic feet

0.11 acre‐feet

NOTE: Facility storage depth must be increased by storm depth, in order to 

capture rain that falls on bioretention feature

Prepared by Wallace Group

January 2013



Attachment D SCM Sizing Analysis

City of Goleta, per Acre of Impervious

HYDROGRAPH ROUTING FOR SCM SIZING: SBUH METHOD WITH HYDROCAD PROGRAM

95th percentile, NOAA 1-year storm curve, AMC 2 Peak intensity = 1.38 in/hr

Soil 
Condition

Req'd Surface 
Area

Percent of Imp 
Area Drawdown (hrs)

Total 
Bioretention 

Volume

Percent of Ret. 
Volume

Volume as 
Percent of 
Imp Area

Infiltration 
Rate
(in/hr)

Ponding 
Depth

HSG A 2,000 5% 24 2,000 26% 0.046 5 6 inches
HSG A 1,400 3% 25 1,458 19% 0.033 5 12 inches
HSG B 2,700 6% 38 3,645 47% 0.084 1 6 inches

HSG B/C 3,350 8% 48 4,523 58% 0.104 0.60 6 inches
HSG C 4,700 11% 92 6,345 82% 0.146 0.23 6 inches
HSG D 5,800 13% 12 days 7,830 101% 0.180 0.06 6 inches

95th percentile, Type 1 storm curve, AMC 2 Peak intensity = 1.81 in/hr

Soil 
Condition

Req'd Surface 
Area

Percent of Imp 
Area

Total 
Bioretention 

Volume

Percent of Ret. 
Volume

Percent of 
NOAA storm 

curve

Percent of 1A 
storm curve

Volume as 
Percent of 
Imp Area

Ponding 
Depth

HSG A 2,550 6% 2,550 33% 128% 159% 0.059 6 inches
HSG A 1,750 4% 1,823 23% 125% 114% 0.042 12 inches
HSG B 2,850 7% 3,848 50% 106% 110% 0.088 6 inches

HSG B/C 3,500 8% 4,725 61% 104% 106% 0.108 6 inches
HSG C 4,700 11% 6,345 82% 100% 100% 0.146 6 inches
HSG D 5,800 13% 7,830 101% 100% 100% 0.180 6 inches

Back-to-back storms, 0.70 then 95th percentile, NOAA 1-year storm curve, both AMC 2

Soil 
Condition

Req'd Surface 
Area

Percent of Imp 
Area

Total 
Bioretention 

Volume

Percent of Ret. 
Volume

Back to Back 
Multiplier

Volume as 
Percent of 
Imp Area

Ponding 
Depth

HSG A 2,000 5% 2,000 26% 1.00 0.046 6 inches
HSG A 1,400 3% 1,400 18% 1.00 0.032 12 inches
HSG B 2,700 6% 3,645 47% 1.00 0.084 6 inches

HSG B/C 3,350 8% 4,523 58% 1.00 0.104 6 inches
HSG C 4,800 11% 6,480 83% 1.02 0.149 6 inches
HSG D 6,600 15% 8,910 115% 1.14 0.205 6 inches

Back-to-back storms, 0.70 then 95th percentile, Type 1 storm curve, both AMC 2

Soil 
Condition

Req'd Surface 
Area (sq ft)

Percent of Imp 
Area

Total 
Bioretention 

Volume (cu. Ft)

Percent of Ret. 
Volume

Back to Back 
Multiplier

Volume as 
Percent of 
Imp Area

Ponding 
Depth

HSG A 2,550 6% 2,550 33% 1.00 0.059 6 inches
HSG A 1,750 4% 1,750 23% 1.00 0.040 12 inches
HSG B 2,850 7% 3,848 50% 1.00 0.088 6 inches

HSG B/C 3,500 8% 4,725 61% 1.00 0.108 6 inches
HSG C 4,750 11% 6,413 83% 1.01 0.147 6 inches
HSG D 6,600 15% 8,910 115% 1.14 0.205 6 inches

85th percentile storm, NOAA 1-year curve, AMC 2 Peak intensity = 0.83 in/hr

Soil 
Condition

Req'd Surface 
Area (sq ft)

Percent of Imp 
Area

Total 
Bioretention 

Volume 
(cu. Ft)

Percent of Ret. 
Volume

Volume as 
Percent of 
Imp Area

HSG A 1,150 3% 1,150 25% 0.026
HSG B 1,550 4% 2,093 45% 0.048

HSG B/C 1,950 4% 2,633 56% 0.060
HSG C 2,650 6% 3,578 77% 0.082
HSG D 3,250 7% 4,388 94% 0.101

85th percentile storm, Type 1 storm curve, AMC 2 Peak intensity = 1.09 in/hr

Soil 
Condition

Req'd Surface 
Area (sq ft)

Percent of Imp 
Area

Total 
Bioretention 

Volume 
(cu. Ft)

Percent of Ret. 
Volume

Percent of 
NOAA Storm 

Curve

Volume as 
Percent of 
Imp Area

HSG A 1,450 3% 1,450 31% 126% 0.033
HSG B 1,650 4% 2,228 48% 106% 0.051

HSG B/C 2,000 5% 2,700 58% 103% 0.062
HSG C 2,700 6% 3,645 78% 102% 0.084
HSG D 3,250 7% 4,388 94% 100% 0.101

NOTES:
95th percentile storm = 2.40 inches 85th percentile storm = 1.44 inches
AMC = Antecedent Moisture Condition

Prepared by Wallace Group

February 2013



Attachment D SCM Sizing Analysis

Commercial Project ‐ Paso Robles

PROJECT DATA

Impervious Area 5.4 acres

235,224 square feet

Pervious Area 0 square feet

Percent Impervious 100%

WMZ 4 retain 95th via infiltration

85th % storm 0.9 inches

95th % storm 1.4 inches

Tested infiltration 6 inches/hour

Bioretention design parameters

Ponding Depth 6 inches

Engineered Soil Depth 18 inches

Engineered Soil Porosity 25%

Engineered Soil Storage 5 inches

Gravel Depth 12 inches

Gravel Porosity 35%

Gravel storage 4 inches

Total Available Depth 15 inches

Gravel Depth to Capture design storm 4 inches

Total Facility Depth 40 inches

Attachment D Calculations

Runoff Coefficient 0.89 unitless

95th Percentile Volume 24,479 cubic feet

0.56 acre‐feet

Min. Surface Area for full volume 19,983 square feet, based ondepth above

Percent of Surface Area 8%

85th Percentile Volume 15,736 cubic feet

0.36 acre‐feet

NOTE: Facility storage depth must be increased by storm depth, in order to capture 

rain that falls on bioretention feature

Prepared by Wallace Group

January 2013



Attachment D SCM Sizing Analysis

City of Paso Robles, Commercial Development

HYDROGRAPH ROUTING FOR SCM SIZING: SBUH METHOD WITH HYDROCAD PROGRAM

95th percentile, 2-year SLO storm distribution, AMC 2

Soil 
Condition

Req'd Surface 
Area (sq ft)

Percent of Imp 
Area

Drawdown 
(hrs)

Total 
Bioretention 

Volume (cu. Ft)

Percent of Ret. 
Volume

Volume as 
Percent of 
Imp Area

Actual 5,800 2% 24 5,075 21% 0.022
HSG A 5,800 2% 24 5,075 21% 0.022
HSG B 8,900 4% 38 10,903 45% 0.046

HSG B/C 11,000 5% 48 13,475 55% 0.057
HSG C 14,800 6% 92 18,130 74% 0.077
HSG D 18,000 8% 12 days 22,050 90% 0.094

95th percentile, NRCS Type 1 Storm distribution, AMC 2

Soil 
Condition

Req'd Surface 
Area (sq ft)

Percent of Imp 
Area

Drawdown 
(hrs)

Total 
Bioretention 

Volume (cu. Ft)

Percent of Ret. 
Volume

Volume as 
Percent of 
Imp Area

Actual 8,100 3% 24 7,088 29% 0.030
HSG A 8,100 3% 24 7,088 29% 0.030
HSG B 8,900 4% 38 10,903 45% 0.046

HSG B/C 11,100 5% 48 13,598 56% 0.058
HSG C 14,600 6% 92 17,885 73% 0.076
HSG D 18,000 8% 12 days 22,050 90% 0.094

Back-to-back storms, 0.4 then 95th percentile, 2-year SLO storm distribution, both AMC 2

Soil 
Condition

Req'd Surface 
Area (sq ft)

Percent of Imp 
Area

Total 
Bioretention 

Volume (cu. Ft)

Percent of Ret. 
Volume

Back to Back 
Multiplier

Volume as 
Percent of 
Imp Area

Actual 5,800 2% 5,075 21% 1.00 0.022
HSG A 5,800 2% 5,075 21% 1.00 0.022
HSG B 8,900 4% 10,903 45% 1.00 0.046

HSG B/C 11,000 5% 13,475 55% 1.00 0.057
HSG C 14,800 6% 18,130 74% 1.00 0.077
HSG D 20,200 9% 24,745 101% 1.12 0.105

85th percentile storm, 2-year SLO storm distribution, AMC 2

Soil 
Condition

Req'd Surface 
Area (sq ft)

Percent of Imp 
Area

Total 
Bioretention 

Volume (cu. Ft)

Percent of Ret. 
Volume

Volume as 
Percent of 
Imp Area

Actual 3,600 2% 3,150 20% 0.013
HSG A 3,600 2% 3,150 20% 0.013
HSG B 5,400 2% 6,615 42% 0.028

HSG B/C 6,600 3% 8,085 51% 0.034
HSG C 8,900 4% 10,903 69% 0.046
HSG D 10,800 5% 13,230 84% 0.056

NOTES:
95th percentile storm = 1.43 inches 85th percentile storm = 0.9 inches
AMC = Antecedent Moisture Condition

Prepared by Wallace Group

February 2013



Attachment D SCM Sizing Analysis

City of San Luis Obispo, per Acre of Impervious

PROJECT DATA

Impervious Area 1 acres

43,560 square feet

Pervious Area 0 square feet

Percent Impervious 100%

WMZ 4 retain 95th via infiltration

85th % storm 1.18 inches

95th % storm 1.97 inches

Bioretention design parameters

Ponding Depth 6 inches

Engineered Soil Depth 18 inches

Engineered Soil Porosity 25%

Engineered Soil Storage 5 inches

Gravel Depth 12 inches

Gravel Porosity 35%

Gravel storage 4 inches

Available Storage Depth 15 inches

Gravel Depth to Capture design storm 6 inches

Total Facility Depth 42 inches

Total Underground Depth 36 inches

Attachment D Calculations

Runoff Coefficient 0.89 unitless

95th Retention Volume 6,379 cubic feet

0.15 acre‐feet

Min. Surface Area for full volume 5,207 square feet, based on depth above

Percent of Surface Area 12%

85th Retention Volume 3,821 cubic feet

0.09 acre‐feet

NOTE: Facility storage depth must be increased by storm depth, in order to 

capture rain that falls on bioretention feature

Prepared by Wallace Group

January 2013



Attachment D SCM Sizing Analysis

City of San Luis Obispo, per Acre of Impervious

HYDROGRAPH ROUTING FOR SCM SIZING: SBUH METHOD WITH HYDROCAD PROGRAM

95th percentile, 2-year SLO storm distribution, AMC 2

Soil 
Condition

Req'd Surface 
Area (sq ft)

Percent of Imp 
Area Drawdown (hrs)

Total 
Bioretention 

Volume 
(cu. Ft)

Percent of Ret. 
Volume

Volume as 
Percent of 
Imp Area

HSG A 1,500 3% 24 1,313 21% 0.030
HSG B 2,400 6% 38 2,940 46% 0.067

HSG B/C 2,850 7% 48 3,491 55% 0.080
HSG C 3,900 9% 92 4,778 75% 0.110
HSG D 4,700 11% 12 days 5,758 90% 0.132

95th percentile storm, NRCS Type 1 storm distribution, AMC 2

Soil 
Condition

Req'd Surface 
Area (sq ft)

Percent of Imp 
Area

Total 
Bioretention 

Volume 
(cu. Ft)

Percent of Ret. 
Volume

Percent of SLO 
Curve Volume

Volume as 
Percent of 
Imp Area

HSG A 2,100 5% 1,838 29% 140% 0.042
HSG B 2,400 6% 2,940 46% 100% 0.067

HSG B/C 2,850 7% 3,491 55% 100% 0.080
HSG C 3,900 9% 4,778 75% 100% 0.110
HSG D 4,700 11% 5,758 90% 100% 0.132

Back-to-back storms, 0.50 then 95th percentile, 2-year SLO storm distribution, both AMC 2

Soil 
Condition

Req'd Surface 
Area (sq ft)

Percent of Imp 
Area

Total 
Bioretention 

Volume 
(cu. Ft)

Percent of Ret. 
Volume

Back to Back 
Multiplier

Volume as 
Percent of 
Imp Area

HSG A 1,500 3% 1,313 21% 1.00 0.030
HSG B 2,400 6% 2,940 46% 1.00 0.067

HSG B/C 2,850 7% 3,491 55% 1.00 0.080
HSG C 3,900 9% 4,778 75% 1.00 0.110
HSG D 5,200 12% 6,370 100% 1.11 0.146

Back-to-back storms, 0.50 then 95th percentile, NRCS Type I storm distribution, both AMC 2

Soil 
Condition

Req'd Surface 
Area (sq ft)

Percent of Imp 
Area

Total 
Bioretention 

Volume 
(cu. Ft)

Percent of Ret. 
Volume

Back to Back 
Multiplier

Volume as 
Percent of 
Imp Area

HSG A 2,100 5% 1,838 29% 1.00 0.042
HSG B 2,400 6% 2,940 46% 1.00 0.067

HSG B/C 2,850 7% 3,491 55% 1.00 0.080
HSG C 3,900 9% 4,778 75% 1.00 0.110
HSG D 5,200 12% 6,370 100% 1.11 0.146

NOTES:
95th percentile storm = 1.97 inches 85th percentile storm = 1.18 inches
AMC = Antecedent Moisture Condition

Prepared by Wallace Group

February 2013
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Development and Implementation of Hydromodification Control Methodology – Support for Selection of Criteria

1

Introduction

The Management Strategy - Example Criteria - Watershed Process table (Appendix A) was developed to
provide a linkage between broad groups of stormwater management objectives (Strategies), specific examples of
stormwater management criteria for each strategy from California and around the nation (Criteria), and how
implementation of each criterion is anticipated to preserve or replace critical watershed processes identified
previously during the project (Watershed Processes). Each Criterion is rated from a scale of 0 to 4 (using
symbols) according to how well it performs for preserving or replacing each Watershed Process. The three terms
are shown in bold italics in this document to help communicate the linkage between them; note that the word
“criteria” is left as normal text when used to discuss stormwater management criteria in general, outside of the
context of the table and the specific Criteria that are evaluated in the table.

An additional table is provided showing examples of stormwater management techniques that cannot be easily
rated, but are also judged effective for protecting Watershed Processes. In total, these provide a toolbox that
developers can use to meet overall stormwater objectives.

Support for Selection of Criteria

Management Strategies

While the term “hydromodification” is not used in the majority of past or present stormwater management
manuals or ordinances, the concepts of protecting water quality, maintaining water balance, and preserving stream
channel stability have been in the mainstream for decades. The Criteria presented in this review are grouped
according to the following five broad Strategies:

1. Flow Control

2. Water Quality Treatment

3. Preservation of Sediment and Organic Delivery

4. Land Preservation

5. Maintenance of Soil and Vegetation Regime

Flow Control encompasses a broad range of stormwater criteria for addressing hydraulic and hydrologic goals.
Three sub-groups are included and defined below: Storm Event Peaks, Flow Duration Matching and Storm
Volume Control, and Retain/Infiltrate Volume.

Storm Event Peaks. Use of detention storage for peak flow control has perhaps the longest history in stormwater
management. Requirements for managing storm event peak flows grew out of need to provide flood control on a
more localized scale in urban areas. Regulations typically mandate that post-development peak flows are less
than or equal to pre-development peak flows for a series of intermediate and/or large design storm events (e.g.,
the 2-, 10-, and 25-year 24-hour events) – thus ensuring, at least in theory, that new development will not create
additional flooding hazards.

Flow Duration Matching and Storm Volume Control. The need for storm event volume control was recognized in
the late 1980’s and came into mainstream use in the early 2000’s. Peak control criteria were recognized as
ineffective for mitigating channel erosion (Booth, 1989; MacRae, 1992, 1993; Bledsoe and Watson, 2001). The
goal thus became to control the runoff from storm events in the 1-year to 2-year recurrence range, corresponding
to the frequency with the highest risk potential for channel erosion (commonly correlated with the bankfull event),
and by extension damage to aquatic habitat. Standards were promulgated to provide extended detention
(minimum 24- to 48-hour drawdown time) for a sufficient volume to mitigate risk of channel erosion. A
drawback of volume control criteria, however, is that the resulting outflow hydrograph does not necessarily match
pre-developed conditions. In response, “flow duration matching” was first introduced in King County, WA in
1990 and became popular throughout many counties in California during the mid-2000’s in response to
hydromodification requirements from Water Boards. The objective is simple on the surface – match the
aggregate duration of sediment-transporting discharges. The specific criteria are rather complex and technical in
their implementation; this is necessary because there has to be an objective statistical basis to measure
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compliance; in other words one cannot simply perform a subjective visual comparison of peak frequencies and
flow durations.

Retain/Infiltrate Volume. None of these preceding Flow Control Strategies address the full range of flows from
the largest storm to baseflow during the driest time of the year. To address this gap, a handful of regulating
authorities have implemented requirements for infiltrating runoff or retaining it onsite, without specific reference
to the range of stream-channel flows that are affected or that can be measured to evaluate compliance or
effectiveness. Goals include maintaining groundwater flow, reducing overall runoff volume, or both.

Water Quality Treatment criteria address urban sources of pollutants such as nutrients from fertilizer, metals
from brake pads, pet waste, sediment from exposed soil surfaces, and solids washed off impervious surfaces. Use
of stormwater control measures (SCM’s) for treatment of pollutants in urban runoff became popular in the 1990’s,
as the focus of water quality programs moved from traditional end-of-pipe point source control to management of
nonpoint sources. Impervious surfaces and soil compaction lead to an increase in runoff volume, but an important
question faced by decision makers was (and still is) how much of the runoff should be treated. Early research by
Schueler (1987) found a point of diminishing returns between percent capture of annual runoff and pollutant
removal effectiveness, and that majority of pollutant mass tended to be carried in runoff during the beginning of
storm events, called the “first flush,” in many (but not all) climatological regions. Over the next several years,
most stormwater programs developed treatment criteria targeting this first-flush volume, with regulations
coalescing around treatment of the 85th to 90th percentile annual storm depth, called the Water Quality Volume.
California programs took a more robust approach, adding flow-based criteria for SCM’s that do not require
storage volume (such as swales which treat via filtration), and publishing 85th percentile isopluvial maps to
account for highly variable rainfall patterns across the state. While some SCM’s designed for water quality
treatment also have benefits for reducing peak flows and promoting infiltration and evapotranspiration, the
primary reasons for their use are linked to the local water quality requirements, which reflect goals of protecting
aquatic life, drinking water resources, and minimizing risk of disease resulting from contact with pathogens in
water bodies.

Preservation of Sediment and Organic Delivery. Natural delivery of sediment and organic matter into the
channel network are critical processes for the maintenance of various habitat features and aquatic ecosystems in
the fluvial setting. While preservation of these functions is not a goal found in most stormwater regulations, it is
often discussed qualitatively as the purpose in establishing or justifying riparian buffer requirements.

Land Preservation.
Open Space Requirements are sometimes used as a technique in stormwater regulation, especially when a
receiving stream or reservoir has a high value placed on its protection.

Minimize Effective Impervious Area. There are several regulating authorities with requirements for limiting
impervious area and directing runoff from impervious surfaces to pervious areas, rather than routing it directly to
the storm drain (thus converting “effective” impervious area to “ineffective” impervious area, namely hard
surfaces where the runoff can reinfiltrate into the ground instead of connecting directly to the channel network).
These practices serve to reduce Effective Impervious Area.

Maintenance of Soil and Vegetation Regime
The need for water quality treatment “facilities” is widely understood in stormwater management, but the
underlying reason for such a need is commonly recognized only partly. Although the import of new pollutants
into a watershed is one dimension of water quality impairment, the greater cause is typically the isolation of soil
and vegetation from the path of urban stormwater runoff. In an undisturbed watershed, the processes of filtration,
adsorbtion, biological uptake, oxidation, and microbial breakdown (collectively termed the Watershed Process of
“chemical and biological transformations” by the Joint Effort) provide extremely effective purification of most
(though not all) contaminants, both natural and anthropogenic. The most obvious evidence of this is enshrined in
Health Department rules, nationwide, that typically mandate no more than 100 feet of separation between a raw
sewage discharge (via drainfield) and a human drinking-water supply. The effectiveness of this treatment does not
rely on structural measures, but rather on the ability of natural soil and vegetation to purify water of most of its
even most deleterious contaminants.
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This management Strategy embraces not only the “natural” approach to water quality treatment and protection but
also major components of how the rainfall–runoff relationship is attenuated in an undisturbed watershed.
Evapotranspiration, infiltration, interflow, and deep recharge in an undisturbed watershed all reflect the presence
of soil and vegetation; maintaining these elements is thus an obvious Strategy for protecting these processes as
well. As such, this Strategy overlaps with several others: not only can it accomplish water quality treatment, but
also it provides an effective (but non-engineered and so difficult to quantify) approach to stormwater volume-
based flow control. In addition, if adjacent to water bodies it preserves the delivery of sediment and organics to
waterbodies; and it is a (typically intentional) byproduct of any application of land-preservation Strategies as
well.

Example Criteria

The Criteria are drawn from a cross-section of ordinances and regulations from municipalities, states, and the
federal government. Examples from California were preferentially selected, but existing examples from this state
are not broad enough in scope to address all of the Strategies. In many instances, a regulating authority uses
similar Criteria as provided in the table example; these are noted as “Similar Criteria” in highlighted boxes. Key
assumptions regarding how the Criteria are related to the Watershed Process ratings are provided in italicized
text.

It is important to note that the Criteria are not mutually exclusive among the Strategies – some meet multiple
objectives. In addition, the Criteria are not presented in the more holistic context of the goals of their ordinance
or requirement; often a regulating authority has multiple (and sometimes tiered) criteria for addressing several
water resource management goals.

Watershed Processes

Each Watershed Process is discussed, both in the context of the natural setting and the developed landscape.

Overland flow
Precipitation reaching the ground surface that does not immediately soak in must run over the land surface (thus,
“overland” flow). Most uncompacted, vegetated soils have infiltration capacities of one to several inches per hour
at the ground surface, which exceeds the rainfall intensity of even unusually intense storms of the Central Coast
and so confirms the field observations of little to no overland flow in undisturbed watersheds. In contrast,
pavement and hard surfaces reduce the effective infiltration capacity of the ground surface to zero, ensuring
overland flow regardless of the meteorological attributes of a storm, together with a much faster rate of runoff
relative to flow over vegetated surfaces. Some stormwater practices work specifically to promote returning
concentrated flow to overland flow on pervious surfaces (such as downspout disconnection) or prevent flow from
concentrating in the first place (such as permeable pavement).

Infiltration and groundwater recharge
These closely linked hydrologic processes are dominant across most intact landscapes of the Central Coast
Region. They can be thought of as the inverse of overland flow; most precipitation that reaches the ground surface
and does not immediately run off has infiltrated. Their widespread occurrence is expressed by the common
absence of surface-water channels on even steep, undisturbed hillslopes. Thus, on virtually any geologic material
on all but the steepest slopes (or bare rock), infiltration of rainfall into the soil is inferred to be widespread, if not
ubiquitous. With urbanization, changes to the process of infiltration are also quite simple to characterize: some
(typically large) fraction of that once-infiltrating water is now converted to overland flow.

Interflow
Interflow takes place following storm events as shallow subsurface flow (usually within 3 – 6 feet of the surface)
occurring in a more permeable soil layer above a less permeable substrate. In the storm response of a stream,
interflow provides a transition between the rapid response from surface runoff and much slower stream discharge
from deeper groundwater. In some geologic settings, the distinction between “interflow” and “deep groundwater”
is artificial and largely meaningless; in others, however, there is a strong physical discrimination between
“shallow” and “deep” groundwater movement. Development reduces infiltration and thus interflow as discussed
previously, as well as reducing the footprint of the area supporting interflow volume.
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Evapotranspiration
In undisturbed humid-region watersheds, the process of returning water to the atmosphere by direct evaporation
from soil and vegetation surfaces and by the active transpiration by plants can account for nearly one-half of the
total annual water balance; in more arid regions, this fraction can be even higher. Development covers soils with
impervious surfaces and usually results in the compaction of soils when grading occurs. Native plants are often
replaced with turfgrass, which typically have lower rates of evapotranspiration unless irrigated throughout the
summer months.

Delivery of sediment to waterbodies
Sediment delivery into the channel network is a critical process for maintaining various habitat features in fluvial
systems (although excessive sediment loading from watershed disturbance can instead be a significant source of
degradation). Development commonly covers surfaces, and non-native vegetation may also prevent the natural
supply of sediment from reaching the stream.

Delivery of organic matter to waterbodies
Introduction of allochthonous organic material into the stream network, either as fine organic material suitable for
food or as coarse organic material that can provide physical structure and hydraulic resistance in the channel, is
critical for maintaining aquatic life. Development may reduce the input of organic matter to streams, especially
when native vegetation near streams is cleared or replaced with turfgrass.

Chemical/biological transformations
This encompasses the suite of Watershed Processes that alter the chemical composition of water as it passes
through the soil column on its path to (and after entry into) a receiving water. The conversion of subsurface flow
to overland flow in a developed landscape eliminates much of the opportunity for such transformations, and this
loss is commonly expressed through degraded water quality.

Stream Stability
While an indicator of watershed conditions and not a Watershed Process itself, stream stability may be important
to consider when development cannot achieve an adequate degree of performance for the other Watershed
Processes. This is more likely to occur as impervious footprints become large and overwhelm the ability of the
remaining landscape to absorb development impacts, and where inadequate mitigation has occurred.

The following ratings are used in the table to link the performance of the Criteria to each Watershed Process.
Key assumptions regarding how the Criteria relate to the Watershed Processes are provided in italicized text.

Rating Description

4 Criterion preserves or fully replaces the Watershed Process relative to natural conditions.

3

Criterion substantially preserves the Watershed Process or replaces most of the process relative to
natural conditions.

2 Criterion partially preserves or replaces the Watershed Process.

1 Criterion minimally replaces a portion of the Watershed Process.

0 Criterion provides no protection or support of the Watershed Process.

Summary

The following Criteria provide the best overall protection of Watershed Processes:

 Section 438 of EISA – Retain 95th Percentile Event
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 City of Santa Monica – Urban Runoff Mitigation Plan

 City of Santa Barbara SWMP – Volume Reduction Requirement

 State of Delaware – Final Draft Stormwater Regulations

King County, Washington – Requirements for Sensitive Watersheds also scores highly, but the rankings are due
primarily to the percentage of land left in an undeveloped state.

The four Criteria listed above share a common gap in their coverage of Watershed Processes, namely the
delivery of sediment and organic matter to waterbodies. Where these processes require protection, a buffer zone
requirement is the most common and effective vehicle to address the gap.

Many areas within the Central Coast region require protection for only a subset of the Watershed Processes,
depending on their Watershed Management Zone classification. As a result, a one-size-fits-all approach is not
likely to provide flexibility in the development of stormwater management requirements. Multiple techniques are
likely to be needed to address varying objectives. It is also important to note that some Criteria (such as flood
control requirements) may score poorly for individual Criteria but still have an important role in stormwater
management by virtue of community needs or concerns.
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Appendix A: Management Strategy - Example Criteria - Watershed Process table

MANAGEMENT STRATEGY - EXAMPLE NUMERIC CRITERIA – WATERSHED PROCESS TABLE

Criteria Rating Description

Rating Description

Criterion preserves or fully replaces the watershed process relative to natural conditions.

Criterion substantially preserves the watershed process or replaces most of the process relative to natural conditions.

Criterion partially preserves or replaces the watershed process.

Criterion minimally replaces a portion of the watershed process.

Criterion provides no protection or support of the watershed process.
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Flow Control

Storm Event Peaks

Post-development peak
flows match pre-
development peak flows for
a specific set of design storm
events.

Note: Peak control basins
are assumed to typically
have pervious bottoms with
some vegetation.

Santa Barbara County, CA – Flood Control

Requirements vary by location. For example, Santa Ynez Valley and South
Coast – post-development peak flows do not exceed pre-development peak
flows for the 2 through 100-year storm events.

Note: Santa Barbara is assumed to perform better than City of Durham; the
basin will likely be larger to capture a fuller range of design storm
volumes. Increased surface area provides more opportunity for infiltration
and ET of frequent low volume storm events.

City of Durham, NC – Peak Runoff Control

Post-development peak flows do not exceed pre-development peak flows
for the 2-year and 10-year 6-hour storm events.

Note: Peak control basins in Durham are assumed to have a smaller basin
footprint-to-drainage area ratio than in Santa Barbara, resulting in
minimal influence on hydrology.

Similar Criteria – Santa Barbara SWMP (2-, 5-, 10-, and 25-year 24-hour
events)
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Flow Control

Flow Duration Matching
and Storm Volume Control

The goal of both techniques
is to reduce risk of
downstream channel erosion.

The goal of flow duration
matching is for post-
development hydrographs to
match pre-development
hydrographs across a wide
range of storm events, taking
both flow rates and duration
of discharge into account.

Ratings assume that
hydromodification criteria
with lower flow thresholds a
fraction of Q2 are typically
met using structural practices
that promote infiltration and
ET (e.g., bioretention).
These same practices
provide a high degree of
water quality treatment.

San Diego County – Hydromodification Plan

 Flow Duration. For flow rates ranging from the lower flow
threshold to the pre-project 10-year runoff event (Q10), the "post-
project discharge rates and durations shall not deviate above the
pre-project rates and durations by more than 10 percent over and
more than 10 percent of the length of the flow duration curve."

 Peak Flow Frequencies. "For flow rates ranging from the lower
flow threshold to Q5, the post-project peak flows shall not exceed
pre-project peak flows. For flow rates from Q5 to Q10, post-project
peak flows may exceed pre-project flows by up to 10 percent for a
1-year frequency interval."

Note: The “lower flow threshold” is site-specific and depends on the level
of protection needed for the receiving stream, based on screening method
developed for the HMP. The lower flow threshold may be 0.1Q2, 0.3Q2, or
0.5Q2; in the absence of a downstream analysis, the value is set to 0.1Q 2.
The San Diego SUSMP and Hydromodification Plan promote site design
options that retain some runoff in pervious areas, and practices that
detain/treat the majority of runoff using practices that promote infiltration
and evapotranspiration. Detention basins are viewed as a last resort when
other options are not feasible. Since the default lower flow threshold is
0.1Q2, a given practice tends to have larger footprint requirements than
those seen in other jurisdictions for the same practice.

Similar Criteria – San Francisco Bay Area Counties, Contra Costa County,
Ventura County, Sacramento County
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Flow Control

Flow Duration Matching
and Storm Volume Control

(continued)

Western Washington State – Flow Duration

Post-project runoff durations from 0.5Q2 to Q50 shall not exceed pre-project
runoff durations, where “pre-project” is defined as fully forested land cover
unless the site was demonstrably prairie (modeled as “pasture”) prior to
settlement.

Note: Ratings assume Western Washington site designs provide somewhat
less infiltration and emulation of interflow than those assumed for San
Diego County. The 0.5Q2 lower flow threshold used in Western Washington
is likely to result in a relatively lower capture volume.
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Flow Control

Flow Duration Matching
and Storm Volume Control

(continued)

For volume control, a
specified runoff volume
(based on a design storm
event) is captured and
released over an extended
time period.

Town of Huntersville, NC – Treatment Volume

Control and treat increase in runoff volume between pre- and post-
developed conditions for the 2-year 24-hour storm event (rural zones) or the
1-year 24-hour storm event (urban zones). Volume must be released over a
minimum of 48 hours. Practices must be distributed throughout the site,
with no drainage area larger than five acres.

Note: The ordinance places a strong focus on the use of LID practices for
water quality treatment and volume control, and includes requirements for
distributing BMPs throughout a site rather than having one BMP at the
drainage area outlet. However, the relative treatment volume is lower than
those specified for the Flow Duration Criteria examples (when accounting
for the difference between Southeastern and Pacific Coast hydrology), and
there is stronger reliance on detention facilities for addressing large storm
event volumes. Ratings are assumed to be reduced for infiltration and
interflow.

State of Maryland – Channel Protection Storage Volume

Runoff volume from the 1-year 24-hour storm event must be detained and
released over a minimum of 24 hours (12-hours in some locations).

Note: Design criteria provide specifications for several types of structural
practices, but the larger suite of requirements tend to favor the selection of
wet ponds, and practices that promote infiltration and ET are less likely to
be utilized. Ratings are assumed to reflect reliance on ponding basins for
volume control and other requirements.

Similar Criteria – State of Georgia, Knox County TN
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Flow Control

Retain/Infiltrate Volume

Runoff from all storms up to
a threshold depth is retained
on site and does not leave as
surface runoff.

Section 438 of EISA – Retain 95th Percentile Event

Prevent offsite discharge from runoff-generating events up to the 95th

percentile precipitation event. This volume must be infiltrated,
evaporated/transpired, or harvested for later use to the maximum extent
technically feasible.

Note: To achieve high volume retention, there is a strong incentive to use as
much of the pervious area for infiltration as possible. Practices such as
downspout disconnection and redirection of runoff to pervious areas are
likely to be used. By extension, site water quality is likely to be improved
since runoff from the vast majority of storms is not allowed to leave the site.
Ratings assume that capturing and retaining the 95th percentile event
results in the use of a suite of practices that come close to returning the site
to pre-development annual hydrology.

City of Santa Barbara SWMP – Volume Reduction Requirement

Provide retention for the larger of the following two volumes:

 The volume difference between the pre- and post-conditions for the
25-year, 24-hour design storm (the “pre-condition” means an
undeveloped state)

 The volume generated from a one-inch, 24-hr storm event

Note: The Santa Barbara volume reduction requirement applies to Tier 3
Large Projects, defined as > 4,000 ft2 of new/replaced impervious surface.
Tier 1 Small Projects and Tier 2 Medium Projects are exempt. Ratings
assume that the requirement results in less volume retention than EISA. The
exemptions are also assumed to decrease the overall effectiveness
somewhat.
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Flow Control

Retain/Infiltrate Volume
(continued)

State of New Jersey – Groundwater Recharge

Two options are available.

1. The site retains 100% of its average annual pre-construction
groundwater recharge volume, as shown by hydraulic/hydrologic
analysis.

2. The increase in runoff volume between the pre-construction and
post-construction 2-year storm event is infiltrated, as shown by
hydraulic/hydrologic analysis.

Note: For a given site, the New Jersey volume requirement may be less than
the EISA volume requirement, since the 95th percentile event is large
enough to produce runoff in most regions, which would be in excess of the
New Jersey volume. As a result, the ET benefit may be diminished.
However, the New Jersey criteria place a strong focus on infiltration, so
infiltration, interflow, and groundwater recharge are rated higher than
EISA.
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Water Quality Treatment

Structural BMPs designed
specifically for pollutant
removal treat runoff from
smaller, more frequent storm
events.

City of San Diego – Water Quality Criteria

 Volume-based Treatment. BMPs must treat (infiltrate, filter, or
provide extended detention for settling) the volume generated by
the 85th percentile storm event.

 Flow-based Treatment. BMPs must treat a maximum flow rate of
runoff produced by a) a rainfall intensity of 0.2 in/hour or b) the
maximum runoff rate produced by the 85th percentile storm event
multiplied by a factor of two.

Similar Criteria – Los Angeles County SUSMP, Riverside County
Stormwater NPDES Permit, Sacramento County

Note: The criteria do not require retention of the capture volume, so there
is a cost incentive to developers to select flow-based BMPs (such as swales)
or detention basins with gradual release rates. As a result, the first four
Watershed Processes are assumed to have relatively low ratings. However,
Riverside County requires development projects to use practices that
promote infiltration first, then use bio-treatment if necessary, and use
detention if there are no other alternatives. Depending on enforcement
during design review, this requirement could improve the ratings for the
first four Watershed Processes.
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Water Quality Treatment
(continued)

City of Santa Monica – Urban Runoff Mitigation Plan

All new development or redevelopment must retain the entire 0.75 inch
storm event on site, using structural BMPs, nonstructural BMPs, and storm
water reuse to evaporate/transpire, infiltrate, or utilize the captured volume.

Note: The plan was implemented to address water quality concerns;
however, the criteria could also be classified as Retain/Infiltrate Volume
under Flow Control. The first four Watershed Processes are rated highly
since the criterion is sufficiently strict to promote the use of nonstructural
and structural practices for infiltration and ET.
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Water Quality Treatment
(continued)

City of Santa Barbara SWMP – Water Quality Treatment Requirement

 Volume-based Treatment. BMPs must treat (infiltrate, filter, or
provide extended detention for settling) the volume generated by
the 1-inch 24-hour design storm event.

 Flow-based Treatment. BMPs must treat a maximum flow rate of
runoff produced by a rainfall intensity of 0.25 in/hour for four
hours.

Note: The Santa Barbara water quality requirement applies to Tier 3 Large
Projects, defined as > 4,000 ft2 of new/replaced impervious surface. For
Tier 1 Small Projects, compliance is voluntary. Tier 2 Medium Projects are
required to implement “Basic BMP Options” which include several
nonstructural options for reducing runoff at the source.

State of Maryland – Water Quality Volume

Capture and treat runoff from 90th percentile storm event to achieve an 80
percent annual load reduction for post-development TSS and a 40 percent
annual load reduction for post-development TP.

Similar Criteria (TSS only) – State of New Jersey, State of North Carolina
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Preservation of Sediment
and Organic Delivery

Buffer Zones

Buffer zones are established
adjacent to streams where
development and disturbance
are limited or excluded.
Goals include habitat
protection, water quality
treatment of upland flow,
and maintenance of woody
debris, among others.

The ratings assume low
chemical and biological
transformation potential;
typically the majority of a
development site (>80
percent) lies beyond the zone
where runoff can enter the
buffer as overland flow.
Concentrated flow or piped
flow would not be treated.
Concentrated flow also
carries a high erosion risk.

Teton County and Jackson Wyoming – Land Development Regulations for
Protection of Waterbodies and Wetlands (Variable Width)

 Major rivers – 150’
 Streams with flow > 3 cfs or critical wildlife habitat – 50’ to 150’
 Wetlands – 30’

No development is permitted in the buffers, and uses are severely restricted.
Ratings assume that the required width (relative to the other examples)
provides hydrology benefits by virtue of increasing the amount of
undeveloped natural area, as well as targeting the portion of the landscape
(stream corridors) with the strongest connection to hydrology. However,
runoff from the developed footprint of sites may not receive any benefit if
flow is piped through the buffers, or flow concentrates before entering the
buffers.

North Carolina TMDL Riparian Buffer Rules (50’ fixed width)

The Rule applies to intermittent and perennial water bodies. The first 30’
landward of the edge of the water body must remain as undisturbed forest
vegetation. The next 20’ feet can have managed vegetation but activities are
severely restricted. Existing uses are exempt from the rule if they were
present at the time of adoption. The rules apply to all land uses.

Note: The rule addresses the concentrated flow issue by requiring that
stormwater runoff must enter the buffer as diffuse flow, by using level
spreaders or other devices. As a result, some credit is given to maintaining
overland flow, even though the portion of the buffer in native vegetation is
relatively narrow.
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Preservation of Sediment
and Organic Delivery

Buffer Zones (continued)

City of Napa – Municipal Code (20’ fixed width)

The City requires a development setback of 20’ from perennial and
intermittent streams for channel erosion protection goals. No building is
allowed in the setback, and the setback area is to be protected from access
using fencing, etc. The area is to be maintained in a natural state.

Note: Natural vegetation requirements appear to be less strict in the Napa
requirements than in the other examples, so Delivery of Organic Matter is
rated less highly.

Preservation of Sediment
and Organic Delivery

Buffer Zones (continued)

Santa Cruz – City-wide Creeks and Wetlands Management Plan (Variable
Width)

The Plan maps the watercourses and known wetlands in the City and
identifies development setbacks based on stream and channel type, habitat
type, extent of existing riparian vegetation, wildlife habitat, and existing
land use patterns. Each waterbody is placed in one of three categories:

 Category A (125’ or more) – high quality habitat, few gaps in the
vegetated corridor, or special species

 Category B (30’ to 125’) – limited riparian habitat in urban areas
 Category C (no buffer)– low or no habitat value (e.g., concrete

channels)

A separate riparian corridor with restricted uses is established within the
setbacks; the width of the corridor varies based on local conditions and
protection goals.

Note: Santa Cruz is not rated differently than Teton County, but it provides
an alternative method for achieving goals.
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Land Preservation

Open Space Requirements

A portion of a site is set
aside either as natural area or
for passive recreational use.
In some cases the purpose is
linked directly to hydrology
and water quality goals.
More often, land
preservation is required for
aesthetic or other reasons.
The following examples
reflect open space
requirements specifically for
hydrology/water quality.

King County, Washington – Requirements for Sensitive Watersheds

In its Surface Water and Drainage Ordinance, King County has strict forest
preservation requirements for select watershed areas. Clearing must be
limited to a maximum 35 percent of the lot or plat area. If the approved
permit requires a flow control and water quality facility, then clearing can
be increased to 60 percent of the lot or plat area.

Note: The Watershed Process ratings assume the 35 percent clearing limit.
The Sediment and Organic Matter delivery ratings assume that
development avoids stream corridors in favor of upland areas.

City of Bothell, Washington – Regulations for Sensitive Watershed Areas

To protect the ground and surface water within the Palm, Woods, and Cole
Creek drainage areas, the City requires that forest cover on a development
site not be less than 50 percent for lands zoned 10 units per acre, and 60
percent for lands zoned 1 or 5 units per acre. Forest cover is to be based
upon the gross area of the total site, not just the lots.

Note: The Watershed Process ratings assume the 50 percent clearing limit.
The Sediment and Organic Matter delivery ratings assume that
development avoids stream corridors in favor of upland areas.
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Land Preservation

Open Space Requirements
(continued)

Mecklenburg County, North Carolina – Undisturbed Open Space
Requirements

The post-construction stormwater ordinance stipulates that undisturbed
natural open space area is required for all development unless mitigated
offsite. The percentage of the natural open space area required depends on a
project’s built upon area: sites with less than 24 percent built upon area
require a minimum 25 percent undisturbed open space; sites with between
24 percent and 50 percent built upon area require a minimum 17.5 percent
undisturbed open space; and sites with greater than 50 percent built upon
area, a minimum of 10 percent undisturbed open space is required.
Previously disturbed areas can be re-vegetated to meet the requirement.
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Land Preservation

Minimize Effective
Impervious Area

Effective Impervious Area
(EIA) represents the portion
of the site with impervious
surfaces that generates
runoff directly to the site’s
drainage system. If runoff
from impervious surfaces is
allowed to flow onto
pervious surfaces and
infiltrate (i.e.,
disconnection), then EIA
may be reduced.

City of Bothell, Washington – Regulations for Sensitive Watershed Areas

In order to protect surface and ground waters and provide cool water
sources, the City enacted a number of measures including limitations in
EIA for new development and redevelopment. EIA shall not exceed 20
percent for lands zoned 5 and 10 units per acre, and 15 percent for lands
zoned 1 unit per acre based upon the gross area of the total site.

Note: The EIA requirements are not particularly strict for the 1 unit per
acre criterion. In addition, the requirements apply only to impervious
surfaces and do not address clearing limits or preservation of natural
vegetation. At a result, many of the ratings are relatively low.

State of Delaware – Final Draft Stormwater Regulations

Delaware’s Draft Sediment Control and Stormwater Management
Regulations require impervious area to be controlled such that there is no
direct contribution of stormwater runoff (i.e., the equivalent of 0 percent
effective impervious area). Specifically, the regulations require that after
runoff reduction practices have been implemented on the disturbed area, the
site’s impervious area shall not directly contribute stormwater runoff during
a rain event that has a 99 percent annual probability of occurring. While the
regulations are under public review, they have been under development
with stakeholder participation during the previous year.

Note: A high degree of disconnection should rate well for site hydrology,
but does not guarantee protection of stream corridors. Flow directly to
pervious surfaces may re-concentrate, especially for large storm events that
would quickly inundate the infiltration capacity of site pervious area. The
stream stability rating is assumed to reflect moderate protection.
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Maintenance of Soil and
Vegetation Regime

Soil and vegetation are
maintained to allow
treatment of precipitation via
the physical and biological
processes that occur in soil.
These differ from Open
Space Requirements in their
goal of preventing soil
disturbance to protect natural
soil processes.

Seattle, Washington – Green Factor

The purpose of this ordinance is to increase the quality and quantity of
landscaping in urban areas. Numerous landscaping elements can be used to
achieve the required Green Factor score for each zoning district. Of the
different landscape element options a developer can choose in order to meet
the required Green Factor score, landscape areas with a soil depth of more
than 24 inches or more are given one of the highest multipliers or weights,
essentially incentivizing soil preservation.

Similar Criteria – Washington D.C. Green Area Ratio

Not rated since the benefit is scaled
to the area of implementation. The
Green Factor is discussed in more
detail in the Example Programs
table.
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Bay Area NPDES Permit

Permittees must require
“Regulated Projects” to
implement one or more of
the listed site design
measures.

Direct roof runoff into cisterns or rain barrels for reuse.

Note: Rating assumes captured water is used for outdoor irrigation.
 

Direct roof runoff onto vegetated areas.    

Direct runoff from sidewalks, walkways, and/or patios onto vegetated areas.    

Direct runoff from driveways and/or uncovered parking lots onto vegetated
areas.    

Construct sidewalks, walkways, and/or patios with permeable surfaces. 

Construct bike lanes, driveways, and/or uncovered parking lots with
permeable surfaces. 
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Seattle Green Factor

The Seattle Green Factor
requires certain types of
development to achieve a
cumulative score by
implementing a set of
practices. While the stated
purpose is to increase the
quality and amount of
planted areas, the practices
address other goals including
reducing runoff and
improving water quality.
Select practices are listed
with some context about how
they are scored.

Landscaped areas with a soil depth 24 inches or greater are given six times
the credit of landscaped areas with soil depths less than 24 inches.   

For vegetation planted in landscaped areas, the highest credit is given for
trees that are large at maturity (canopy spread of 26 to 30 feet) 

A very high credit (2 times the large tree credit in the previous approach) is
given for preserving existing trees with trunks six or more inches in
diameter.



Green roofs  

Permeable pavement    

Vegetated walls receive a high credit to meet aesthetic goals of the
program, but they do provide benefits to Watershed Processes 

A bonus is provided for using rainwater harvesting (i.e., cisterns) to supply
50 percent or more of annual irrigation to landscaped areas  
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