
 
 
 
 
 
 
 
 
 
 
 
 

Appendix G 
Hydrology: 

Preliminary Drainage Analysis by Flowers & Associates (2009) 
Peer Review by Penfield & Smith (2013) 
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M E M O R A N D U M 
 
 
TO:  Joe Power, Rincon Consultants  
 
FROM:  Craig A. Steward, P.E., CFM 
 
SUBJECT:  Cortona Apartments Drainage Design Review 
 
WORK ORDER:  20854.01 
 
DATE:  June 14, 2013, Revised June 24, 2013 
 
 

I have reviewed the Preliminary Hydrology Study by Fusco Engineering (April 2000) and the 
Preliminary Drainage Analysis by Flowers & Associates (November 2009) as well as the 
Preliminary Site Improvement Plan by Flowers & Associates (July 24, 2012).  The Fusco 
Engineering study used methods and approaches that are now outdated and was not 
reviewed any further.  The Flowers and Associates report uses calculation tools that are 
currently accepted by the City of Goleta to evaluate drainage conditions.  The approach to 
evaluating storm water quality concerns by the City of Goleta has been revised since the 
Flowers 2009 report.   The current requirements are now found in the City of Goleta Interim 
LID Criteria dated June 22, 2012 (attached).  However, these interim LID Criteria are likely 
to be revised in the near future.  Although not adopted yet, the City’s storm water quality 
representative (Mr. Everett King) has indicated a set of criteria that will likely be accepted by 
the City in September 2013 (see attached).  At the City’s request, the peer review will be 
based on meeting these future criteria. 

This peer review will address: 

• the drainage study (2009) and plans (2012) prepared by Flowers and Associates 
pertaining to drainage and compare them to current drainage standards and the 
normal standard of care in the City of Goleta. 

• The drainage study (2009) and plans (2012) prepared by Flowers and Associates 
pertaining to storm water quality and compare them to likely future storm water 
quality criteria. 

• The flood safety criteria identified in the City of Goleta floodplain management 
ordinances and flood zones shown on the FEMA Flood Insurance Maps 
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DRAINAGE 

Typical drainage design criteria for multi-family residential construction: 

• Provide for overland escape for a 100-year flood event throughout the development 

• Reduce post-project peak flow rates to pre-project levels for the 2-year, 5-year, 10-
year, 25-year, 50-year and 100-year storm events. 

• Provide surface or underground conveyance through the development for either a 
10-year or 25-year storm event (depending on the owner’s desire and the level of 
hazard) 

• Elevate the lowest finish floors of the residential structures at least 2 feet above the 
100-year flood elevation, if in a floodplain.  The finish floor elevations should be 
elevated above adjacent street grades if not in a floodplain. 

Comments on drainage design: 

• Overland escape paths appears to have been 
generally provided with overflow being directed 
to non-erodible surfaces.  Some difficulty in 
draining buildings # 4 and #5 may require the 
construction of retaining walls at the northerly 
end or raising the proposed building grades. 

• The drainage calculations indicate that the 
post-project peak flows have been reduced to 
or below the pre-project peak flows.  However, 
we note that the indicated time of concentration 
(12 minutes) is the same in both conditions. Our 
check indicates that a more reasonable time of 
concentration for the pre-project condition 
would be 16 minutes (see attached 
nomograph) which would increase the amount 
of detention required.  In addition, we noted 
that a portion of the West Detention Area 
should have been included into the Cortona 
South Area.  See Figure A.  The impact of this 
change on site drainage conditions is unknown.  

• The project is not located within a 100-year 
floodplain.  See Figure B.  The apartment units 
can be provided with positive drainage away 

Figure A - Drainage Area Reconfiguration 

Figure B - Floodplain Mapping 
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from the foundations and the finish floor elevations and are raised above adjacent 
driveway grades which also protects against flooding.   

STORM WATER QUALITY 

According to the likely future storm water quality criteria, this project would be classified as 
requiring measures for projects which exceed 22,500 square feet of effective impervious 
surface area and would include: 

• Implementing Performance Measure 1: Site Design.  This includes limiting 
disturbance to creeks, minimizing compaction of soils, limiting clearing of native 
vegetation, minimizing impervious surfaces, and minimizing runoff by one or more: 
draining roof to cistern, draining roof, sidewalks and driveways to vegetated areas, use 
of permeable surfaces. 

• Implementing Performance Measure 2: Water Quality.  This includes treating runoff 
generated by storms up to the 85th percentile in order of preference: Using LID 
treatment systems, biofiltration w/ underdrain, non-retention based systems. 

• Implementing Performance Measure 3: Retention.  This will require the retention of 
the 95th percentile storm volume, on site, for infiltration into the soil.  For the City of 
Goleta the 95th percentile storm generates around 2.43 inches of rain.  What this means 
is that a regulated project will need to retain (as opposed to detain and release) the 
entire volume of water on-site. 

• Implementing Performance Measure 4:  Peak Runoff Management.  This measure 
requires sizing of retention facilities to accommodate potential back to back 95th 
percentile storm events, by applying a 1.2% multiplier to the retention volume. 

Comments on storm water quality design: 

• The implementation of Performance Measure 1: Site Design is somewhat subjective.  
By observation, it appears that the site building impact and coverage has been 
minimized, some of the impermeable surface drainage has been directed to 
vegetated areas, some permeable paving has been used.  Not mentioned in the 
performance criteria, but effective in reducing storm water pollutants is the proposed 
use of covered parking which reduces the entrainment of vehicle-associated 
chemicals into the runoff. 

• The implementation of Performance Measure 2: Water Quality by the use of non-
retention, surface storm water treatment is not evident in the site design.    

• The implementation of Performance Measure 3: Retention Requirements has not 
been demonstrated in the site design.  Underground short-term detention storage 
has been provided but no provision has been made to retain the required flow 
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volume on site.  The bottom of the detention area is indicated to be available for 
infiltration but no estimated or tested soil infiltration rates have been indicated. 

• The requirements of Performance Measure 4: Peak Runoff Management has likely 
been met by the current design since back to back 95th percentile storm events 
approximate or exceed the 2-year rainfall event that is already included in the project 
drainage report. 

• As part of the normal drainage requirements for the area, increased peak flow runoff 
is already mitigated for the 2, 5, 10, 25, 50, and 100-year storm events.  However, 
using a longer time of concentration for the pre-project condition will require 
increased detention storage volume. 

CONCLUSIONS 

1. The drainage design appears to meet most of the current drainage flood safety 
design criteria for the City of Goleta.  The pre-project time of concentration values 
should be adjusted to reflect a more realistic number which will decrease the pre-
project peak flow rates and increase the change in 2-year flow volumes.  Minor 
adjustments during the final grading design can address concerns around Buildings 
#4 and #5. 

2. The current project design does not conform to storm water quality Performance 
Measure 2 for non-retention, surface treatment of storm water or Performance 
Measure 3 for capture and retention of the 95th percentile rainfall volume on-site.  In 
order to meet these new performance measures, some additional design information 
may need to be developed like site-specific infiltration rates, depth to groundwater, 
relationship of site to historic wetlands, or development of bioretention or surface 
filtration potential.   
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City of Goleta  
Interim LID Criteria 
June 22, 2012 

 
APPLICABILITY  
 
All non-exempt discretionary projects are divided into three tiers based on planned square footage of new 
or additional impermeable area, and must incorporate the specified Low Impact Development (LID) Best 
Management Practices (BMPs).   
 

Exempt: Any new or redevelopment project with < 1000 square feet of increased 
impermeable area 

 
Tier 1: Any new or redevelopment project with Between 1000 and < 10000 square feet 

of increased impermeable area 
 

Tier 2:  Any new or redevelopment project with Between 10000 and 20000 square feet of 
increased impermeable area 

    
Tier 3: Any new or redevelopment project with > 20000 square feet of increased 

impermeable area 
  
Tier 1 LID Requirements 
 
Any new or redevelopment project with between 1000 and 10000 square feet of increased impermeable 
area 

 
All Tier 1 Projects must implement to the maximum extent practicable, all the following Site Design 
BMPs: 
 

 Limit development to a minimum building envelop 
 Conserve natural areas 
 Protect existing drainage ways 
 Protect and preserve topsoils during construction 
 Remove and preserve healthy topsoil during construction phase for replacement upon 

completion of construction activities 
 Protect existing vegetation 
 Limit impervious surfaces to minimum required, such as for parking, road width, safe traffic 

circulation, emergency responder access, etc. 
 Limit disturbed areas to minimum necessary for construction 
 Minimize area of soil compaction 

 
In addition, all Tier 1 Projects must implement to the maximum extent practicable a minimum of 2 of 
the following list of BMPs to safely direct runoff from impervious surfaces (e.g. roof downspouts, 
driveways, roads) to a variety of decentralized, distributed permeable areas (e.g. open space, 
landscape, or permeable pavement with base): 
 

 Downspout to swale or landscaped area, directed away from the building foundation 
 Driveway sloped to landscape 
 Filter strips 
 Planter boxes to capture, filter, and store runoff from roofs 
 Foundation planting to intercept and distribute storm water runoff into landscaping 
 Revegetate previously impacted open areas 
 Curb-cuts into landscaping 
 Other(s) as approved by the Community Services Department 



 

Tier 2 LID Requirements 
 
Any new or redevelopment project with between 10000 and 20000 square feet of increased impermeable 
area 
 

All Tier 2 Projects must implement to the maximum extent practicable, the Tier 1 Site Design BMPs 
 
In addition, all Tier 2 Projects must implement to the maximum extent practicable, a minimum of 3 of 
the following list of BMPs to safely direct runoff from impervious surfaces (e.g. roof downspouts, 
driveways, roads) to a variety of decentralized, distributed permeable areas (e.g. open space, 
landscape, or permeable pavement with base): 
 

 Downspout to swale or landscaped area, directed away from the building foundation 
 Driveway sloped to landscape 
 Filter strips 
 Planter boxes to capture, filter, and store runoff from roofs 
 Foundation planting to intercept and distribute storm water runoff into landscaping 
 Revegetate previously impacted open areas 
 Curb-cuts into landscaping 
 Other(s) as approved by the Community Services Department 

 
All Tier 2 Projects must also implement to the maximum extent practicable, a minimum of 2 BMPs 
from the following list of BMPs to slow and reduce runoff using infiltration, biofilters, and/or rainwater 
reuse: 
 

 Rain Barrel 
 Rain Garden/bioretention 
 Natural, open channels or swales, either vegetated or rock, designed to promote infiltration 
 Micro ponding and check structures 
 Infiltration trench 
 Infiltration basin 
 Vegetated filter strips 
 Permeable paving 
 Permeable pavement with subsurface storage reservoir 
 Soil amendments 
 Other(s) as approved by the Community Services Department 

  
Tier 3 LID Requirements 
 
Any new or redevelopment project with > 20000 square feet of increased impermeable area  
 

All Tier 3 Projects must implement to the maximum extent practicable, the Tier 1 Site Design 
measures   
 
All Tier 3 Projects must also implement to the maximum extent practicable, a minimum of 4 of the 
following list of BMPs to safely direct runoff from impervious surfaces (e.g. roof downspouts, 
driveways, roads) to a variety of decentralized, distributed permeable areas (e.g. open space, 
landscape, or permeable pavement with base): 

 
 Permeable paving 
 Downspout to swale or landscaped area, directed away from the building foundation 
 Driveway sloped to landscape 
 Filter strips 
 Planter boxes to capture, filter, and store runoff from roofs 
 Foundation planting to intercept and distribute storm water runoff into landscaping 
 Revegetate previously impacted open areas 
 Curb-cuts into landscaping 
 Other(s) as approved by the Community Services Department 



 

In addition All Tier 3 Projects must submit a comprehensive drainage report signed by a registered 
Civil Engineer that details the pre and post development hydrologic/hydraulic conditions of the subject 
property.  The report shall include but not be limited to peak flow and volume rate control BMPs that 
will:  
 

1) Mitigate increases in peak flow runoff for the 2, 5, 10, 25, 50, and 100 year  storm events 
over existing conditions, and 

 
2) Retain and infiltrate the increase in runoff volume for the 2 year storm event unless soil 

conditions and/or groundwater elevations make infiltration infeasible.  Retention and 
infiltration may be accomplished by any of the following BMPs:   

 
 

 Rain Garden/bioretention 
 Flow dispersion 
 Soil amendments 
 Natural, open channels or swales, either vegetated or rock, designed to promote infiltration 
 Micro ponding and check structures 
 Infiltration trench 
 Infiltration basin 
 Permeable pavement with subsurface storage reservoir 
 Retention and detention basins (underground or above-ground) 
 Vegetated filter strips 
 Concave road median 
 Cul-de-sac design 
 Dry-well 
 Cisterns 
 Large scale storm water harvesting 
 Other(s) as approved by the Community Services Department 

 
 
The above interim LID measures are to be considered the minimum requirements to mitigate the 
proposed project’s impacts to storm water quality.  Site specific conditions, receiving water quality 
limitations and downstream stormwater runoff capacity limitations may require additional LID 
strategies beyond those listed above.  As such, the City reserves the right to require additional LID 
measures as necessary to further reduce impacts to storm water quality. 
 
 
 
 
 
 
 
 
 
 
 

 



Portion of e-mail dated June 17, 2013, from Everett King, City of Goleta 
 
The Draft PCRs contain a number of tiered performance criteria, based upon the square footage of 
effective impervious surface area (EISA) of a project.  A simplified summary is as follows: 
 
Project EISA  Requirements 
 
>2,500 sf 

Performance Measure 1: Site Design measures (these include limiting disturbance to 
creeks, minimizing compaction of soils, limiting clearing of native vegetation, minimizing 
impervious surfaces, and minimizing runoff by one or more: roof to cistern, roof, 
sidewalks and driveways to vegetated areas, use of permeable surfaces) 

 
>5,000 sf                            

Site Design measures + Performance Measure 2: Water Quality measures (treat 
runoff generated by storms up to the 85th percentile in order of preference: Use LID 
treatment systems, biofiltration w/ underdrain, non-retention based systems) 

 
>15,000 sf                          

Site Design measures + water quality measures + Performance Measure 3: Retention 
requirements (this will require the retention of the 95th percentile storm, on site, for 
infiltration into the soil.  For the City of Goleta the 95th percentile storm generates around 
2.43 inches of rain.  What this means is that a regulated project will need to retain (as 
opposed to detain and release) the entire volume of water on-site.) 

 
>22,500 sf                          

Site Design measures + water quality measures + retention requirements, + 
Performance Measure 4, Peak Runoff Management (this measure requires sizing of 
retention facilities to accommodate potential back to back 95th percentile storm events, 
by applying a 1.2% multiplier to the retention volume) 

 
 
 
Performance Measure 3 will be very challenging, given the propensity of tight soils within the City (64% of 
the City is Soil Type D, with very low permeability).  There are some “off-ramps” within the proposed 
PCRs, for technical infeasibility, redevelopment and redevelopment in what are called Urban 
Sustainability Areas or USAs. 
 
For sites with demonstrated technical infeasibility (currently defined as soils not conducive to infiltration, 
high groundwater, contaminated soils, etc.), a project may dedicate 10% of the EISA towards bio-
retention based facilities, even though the full amount of runoff may not be retained.  In cases of 
redevelopment, retention requirements are based on .5 the EISA, and for redevelopment in an approved 
Urban Sustainability Area, a site will only have to match pre-project runoff volume retained.  Where 
technical infeasibility cannot be demonstrated, but a site cannot accommodate the entire retention 
volume, off-site mitigation within the same watershed is required. 
 
The designation of a proposed USA will be subject to approval by the Central Coast Water Board’s 
Executive Officer.  The criteria currently being considered are based on what is contained in San 
Francisco’s permit, and is based upon factors such as density, transit orientation, and etc.  The fact that 
very few urbanized areas within the Central Coast region mimic the density of the Bay Area is of concern, 
and the Water Board has been asked to loosen those criteria if USA’s are to have any applicability on the 
Central Coast. 
 
The question as to which projects will be subject to the new PCRs is another area of concern.  The 
current draft states that regulated projects that have not received their first discretionary approval as of 
the implementation date will be required to implement the new PCRs.  That is problematic, since 



developers often invest considerable amounts of time, resources and money during the design phase and 
environmental review, before their projects receive the first discretionary approval (typically before a 
Planning Commission).  To then have a new, and burdensome set of regulations imposed could up-end 
the environmental review process, forcing re-design, and perhaps additional environmental review.  This 
is something we want to avoid here, so we’re asking the Water Board to amend that language, and move 
the trigger point further back in the process, for instance, completion of environmental review, or when a 
project is deemed complete for environmental review, or even upon first project application. 
 
As of this writing, the Central Coast Water Board is expected to adopt the PCR at its July 12 meeting.  
The current draft has an implementation date of September 6, 2013, but again, we, along with just about 
every other Region 3 Jurisdiction is requesting a time extension of at least 6 months.  It remains to be 
seen whether any of the recommended changes, including a time extension, will be granted by the Board. 
 
Finally, and by way of reminder, training on the new PCRs will be offered to area planners, engineers, 
developers, and etc. on July 30 in Santa Barbara.  I will again send out a reminder with all the necessary 
information, as that date approaches.  If any of you have any questions about the proposed PCRs and 
the timing of adoption and implementation, don’t hesitate to ask. 
 



1. Time of concentration should be greater for pre-project condition than post-project.  
Should be 16 instead of 12. 
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