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Approach

• Describe PCR goals and needs from 
“both sides of the counter”

 Context of project development 
workflow

• Utilize ‘real life’ project insights

• Share various project design and 
construction guidance, observations, and 
tips

• Highlight lessons learned

• Audience questions
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This discussion is an illustration of how a theoretical project works its 
way through implementation of the PCRs, and illustrates the approaches, 
changes, problems, and solutions that are seen on real projects.  
Therefore this discussion should be taken as illustrative, and may not be 
exactly applicable to other projects, times, or places.



During-Construction
Requirements                

Erosion / Sediment 
Control Plan

(ESCP) review

Sites > 1 acre 
(SWPPP)

Sites < 1 acre
(ESCP)

Field BMP
Inspections:

-Pre-Con (wet wthr)                    
-During-construct.
-Prior to Final

-ASBS wkly during 
rainy season

Planning Phase
(Discretionary)

Construction Phase In Perpetuity of Built Project

Planning App. Bldg. App.

Permit 
Issued

Occupancy

Post-Construction Requirements 
(PCRs)

Concept SWCP
Design Review 

and COA

Final SWCP
Design Review & 

Consistency Check 
w/ Construction 

Plans

Annual self-
inspections

SCM
Annual

Tracking & 
Reporting

PCR 
Inspect

Maintenance 
Agreement Filing

Plan Check
(Ministerial) 7

PCR Milestones



We’ll start hereConception

Planning

DesignConstruction

Utilization
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Project Conception 
 Existing developed 2.4-acre site

 Remodel existing or construct new buildings.  

 Need 18,000 sf bldg.

 Keep a portion of the existing parking lot
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Proposed Site Plan



Project Conception

What we all think when 
we start the process 

The 
Project

Cost Schedule

Purpose
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What we end up 
thinking through

The
Project

Building

Cost

Environmental

Permitting

Schedule

Parcel 
Setbacks

Geotechnical 
Considerations

Utilities
Parking

Circulation

Off-Site 
Improvements

ADA

Grading

Storm 
Water

Fire 
Safety
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Reflections – Project Conception

Nathaniel’s
• Outreach / training for architects and 

planners is helpful
• Pre-application meetings are helpful
• Building size and site layout are frequently 

essentially set at this stage 

Tricia’s
• Know basic metrics of proposed 

development – location, size, development 
type

• Gather as much regulatory information at 
the front end 

• Seek early guidance to streamline review 
process
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Outline
Conception

Planning

DesignConstruction

Utilization

Now we’re here
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Project Planning: the “big questions”
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1. Permitting
 Site layout (setbacks, density, parking, 

easements, slope restrictions, fire)
 Subject to PCRs (and which ones)? 
 Local agency requirements (e.g. flood 

control ordinance)
 Other (SWPPP, 401 Cert, etc)

2. Existing Conditions
 Topography, drainage patterns
 Buildings and retaining walls
 Utilities, easements, setbacks
 Soil infiltration
 Soil contamination
 Storm Drain Infrastructure
 Groundwater

3. Proposed Site Plan
 Site Plan
 Grading and drainage
 Off-site improvements
 Roof drainage direction

4. Preliminary Design
o Permit Requirements
o PCR 1 Site Design Measures
o Preliminary SCM Design for PCRs 2, 3 & 4
o Flood control and conveyance



Project Planning: the “big questions”
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Site Layout
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5’ side and rear 
yard setbacks

18,000 sf building  90 parking spaces required



Site Layout
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5’ side and rear 
yard setbacks

Sewer main

Sewer main

18,000 sf building  90 parking spaces required

Planter slopes 
steeply  toward 
building

Existing SD and 
low point on site

Very flat

Route of new 
site utilities?

Pedestrian route



WMZ 1 & > 22,500 sf  PCR’s 1, 2, 3 & 4 apply.

Additional Local Agency Requirements:
None.

Other Permit Requirements:
SWPPP

Example of a Local Agency requirement from another jurisdiction/project:
“The applicant shall submit a Stormwater Control Report and Plan, 
prepared by a registered professional engineer addressing the Post-
Construction Stormwater Management Requirements (PCRs) for 
Development Projects in the Central Coast Region. The plan shall include 
detention facilities designed to limit post-development runoff rates to pre-
development rates for the 2, 5, 10, 25, 50, and 100-year 24-hour design 
storms.”
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Watershed
Management
Zones (WMZs)

City of Monterey GIS Portal

19



Source: https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html
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Floodplain

“The project is located within FEMA Zone X, Area 
of Minimal Flood Hazard and Future Conditions 1% 
Annual Chance of Flood Hazard. See Attachment D 
for FEMA FIRMette.”

Another project example:
“The project site is located in FEMA Zone AO (1 foot 
depth). See Attachment D for FEMA FIRMette.

The County floodplain ordinance for development in 
Zone AO (1 foot depth) requires the building 
finished floors be at least 2 feet above the highest 
existing grade at each building (i.e., 1 foot above 
the Zone AO ponding depth).  The finished floor 
elevation required to meet this requirement is 33.6 
feet.”

Source: https://www.fema.gov/flood-maps/national-flood-hazard-layer
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Drainage

“No natural drainage courses, 
riparian or wetland areas exist 
within the site.”
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Soils, Infiltration, 
Groundwater

“Native soils at the Project Site are mapped as 
Baywood Sand, which is estimated to have a 6 to 20 
inch per hour permeability.  (See Attachment C.)  The 
project’s geotechnical borings show bedrock at 17’ to 
20’ depth. Local groundwater levels are controlled by 
bedrock and the level of El Estero Lake and seasonal 
high groundwater is expected at 10’ to 15’ depth.
Due to the relatively shallow groundwater, “deep” 
infiltration facilities (underground infiltration 
chambers or seepage pits) are not feasible.  
A factored infiltration rate of 0.75 in/hr and an 
infiltration rate “safety factor” of 1 is used for the 
proposed bioretention ponds and permeable 
pavements as recommended in the Monterey 
Regional Storm Water Management Program 
(MRSWMP) Stormwater Technical Guide for Low 
Impact Development.”
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Setbacks to Structures 
and Slopes

“We consulted with the project Geotechnical Engineer 
regarding setbacks between proposed infiltration-based 
SCMs and buildings, and mitigation strategies for SCMs 
located closer than the preferred setback.  One 
infiltration-based SCM is proposed to be constructed less 
than 10’ away from a structure foundation.  The side walls 
of that SCM will be lined with an impermeable liner.”

20 feet is recommended, 10 feet is frequently acceptable, and less 
than 10 feet is generally either not acceptable or is acceptable with 
mitigation.  Discuss with the project’s geotechnical engineer.
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Water Wells

“No water wells exist on the site or 
within 200 feet of the proposed 
SCMs.”

Generally, provide 200’ setback to 
public domestic water wells and 100’ 
setback to other domestic water wells.  
Applies to infiltration-based SCMs.
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Utilities and Easements
“There are various existing utility easements 
on the site. SCMs are not proposed within any 
utility easement.

Setbacks between utilities and retention-
based SCMs are provided as follows:
• Public water mains: 10’ minimum
• PG&E utility poles: 15’ minimum
• PG&E underground electric lines: 3’ 

(minimum) / 4’ (preferred)
• Other underground utilities: 4’ (preferred)”

Utilities can be a significant limitation to site 
development as well as SCM placement.  

Note that setback requirements vary by utility and 
jurisdiction.
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Sewer 
Main

Joint trench Storm drain
Site utilities 
(will be removed)



Underground 
Hazardous Materials
“There are no identified underground hazardous 
materials storage tanks, hazardous waste sites, or 
cleanup sites mapped near the site.  
(See Attachment D.)”

The Local Agency may prohibit 
infiltration over/near 
contaminated soils.  This can 
present a problem for 
compliance with PCR 3.
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Preliminary Design – PCR 1
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MRSWMP Template My SWCP 



Preliminary Design – PCR 1

31

MRSWMP Template

My SWCP (I modified 
formatting a bit)
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Other Measures Considered But 
Rejected
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Preliminary Design – PCR 1
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No
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SCM Design
• Coordinate with Architect, Landscape, Geotech
• SCM sizing calculations

• PCR 1 – Not numerically sized
• PCR 2 – Typically an area ratio
• PCR 3 – Central Coast SCM Calculator (simple Excel spreadsheet)
• PCR 4 – Computer program (e.g. HEC-HMS or HydroCAD) (maybe defer to later)

• Flood control and conveyance
• Local agency requirements
• Check emergency overflow paths
• Check for sometimes-problematic situations (e.g. concentrated flow on slopes)

• Construction Considerations
• O&M Considerations 36



Bioretention Pond
(typical 4)
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Decorative Pervious Pavers
Pervious Geo-Cell 
Fire Department Driveway



38



39



40

No help from this 
other planter, it’s 
already taken.

What we ended up with (4% AR)
My initial concept drawing (6% AR)

(this area is a 
slope at 3h:1v)
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Bioretention Pond
(typical 4)

Decorative Pervious Pavers
Pervious Geo-Cell 
Fire Department Driveway
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Storm drain from 
downspouts to 
bioretention area

Storm drain from 
downspouts to 
bioretention area
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A 6”-deep bioretention planter A 2’-deep bioretention planter
(still only ponds 6” deep)
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A 6”-deep bioretention planter A 2’ to 3’-deep bioretention planter
(elevation varies around perimeter)



PCR 3
Calcs, SWCP Tables
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PCR 4 Design
(Volumetric)
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My “rules of thumb” for sizing bioretention for PCR 4
Redevelopment: 
• PCR 2: Get 6% A.R. if you can (4% min)

• PCR 3: Run it through the Calculator.  Rock depth 
shouldn’t be too bad due to the 50% RIA credit.

• PCR 4: likely met already, even at 4% A.R.  Run it 
through the computer to confirm.

New Development: 
• PCR 2: Get 6% A.R. if you can (“Goldilocks”).  If 

you need to shrink down to ~4%, you’ll probably 
need to incorporate UG chambers.

• PCR 3: Run it through the Calculator. If over 3’ of 
rock, chambers start to make sense.

• PCR 4: Add 50% to the PCR 3 volume to get the 
total pond volume, as a starting point.

• If 100-year detention is required, you’re probably 
looking at even more volume, and an outfall 
control structure (weir plate or riser w/ orifices)

• Very roughly, for the design flood analysis the 
pond volume is typically between 25% and 50% 
of the 24-hour design storm depth x tributary 
equivalent impervious area. 



(This example table includes 2- through 100-year 
storms to meet Local Agency requirements).
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“Pre-mortem”: 

• What happens when X is overwhelmed by a very large storm?

• What happens when there are back-to-back large storms?

• What happens when X becomes clogged/plugged?

• What happens when X is not maintained?

• What happens if X is not built exactly precisely per plan?

• What if I’m not thinking of X correctly?



Detailed Design

• Design Phase Deliverables:
o CD’s

o Drawings

o Specifications*

o SWCP*
o O&M Plan*
o Maintenance Agreement*

CD’s should address:
o Plan View and Grading
o Details*
o Material Specs*
o Construction Inspections
o Temporary protection during 

construction

* Templates are available

Table in the 
SWCP ties to 
Plans, Specs
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Bioretention Pond in plan view

• Elevations, slopes
• Setbacks
• Overflow structure
• Perforated pipe, cleanouts
• BSM (use a hatch to define limits)
• Curb cuts / under-sidewalk drains
• Rock slope protection (RSP)
• Liner (if used)
• Underground chambers (if used)
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Details & Specs:
Bioretention 
Pond
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Bioretention Pond

Example local agency 
inspection requirements

Example Stage-Storage-Discharge Table

Example detail

54



Example “Sheet specs”

55



Example Specification
(based on BASMA template)
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More Supporting Details
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Outline

We are now here

Conception

Planning

DesignConstruction

Utilization
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Construction

• Schedule
• Submittals
• Agency Inspections
• Engineer’s Observations
• Temporary Controls
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o Submittals
o Schedule
o Manholes, catch basins, pipes, connections
o Bioretention Pond (use one of the two approved spec templates)
o Drain Rock 
o Permeable Pavers
o Permeable Geo-Cell (Fire Department Access)

o Construction Inspections/Observations:
o Completed excavation
o Completed rock, structures, perf. pipe
o Completed BSM and grading (side slopes)
o Final (landscaping, mulch, rock)
o Possibly geotechnical observations
o Possibly as-built survey
o Possibly infiltration testing

Engineer’s 
Certification 
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Pond Excavation
Drain Rock
Pipes
Structures

SD passing 
thru pond

Perforated pipe 
is missing

Sealant between 
precast sections

Riser with orifices at 
correct elevations
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62

BSM, 
Final Grading 
& Landscaping



Pervious FD Access and Pavers
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Certification
64



We’re done!

(just kidding)
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Maintenance Agreement with O&M Plan

Maintenance Agreement*
A. Legal Description of parcel
B. Site Map showing SCM Locations

C. O&M Plan (Contents per PCRs Part. E)

1. SCM Site Map (can reuse Exhibit B)

2. SCM O&M Procedures (Fact Sheets**)
3. SCM Annual Maintenance Costs

Owner may also need to provide a Certificate of Insurance to 
the Local Agency (varies by agency)

Maintenance Agreement 
Exhibits A, B and C

Included in Exhibit C –
Stand-alone document 
for owner use

* Varies by agency. Check for local agency needs and templates.
** Templates coming soon, https://montereysea.org/

All part of the 
Maintenance 
Agreement
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Exhibit B

This is the legal description 
of the parcel that the SCMs 
are located on.

Copy from the Title Report.
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New!
MRSWMP 
Templates
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Reflections – Construction 

Nathaniel’s
o Scheduling is the most important BMP
o Water is irresponsible (it goes where it 

wants, not where it’s told)
o Don’t leave rock reservoir exposed
o You (Engineer) will have to certify that 

the completed work is per Plans, Specs 
and SWCP

Tricia’s

• Communicate schedule to agency inspector (PCR 
feature constr.) 

• Inspect over course of PCR constr.

• Design Engineer on-site for insp. 

• Design Engineer - PCR Certificate

• In advance of Cert. of Occupancy Coordinate 
Maintenance Agreement execution & recordation 
with agency

• Exhibits critical Maintenance Agrmnt.
Accurate to what’s constructed; long-term O&M 
guidance to owners
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Outline

We are now here

Conception

Planning

DesignConstruction

Utilization
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Utilization Phase

Permit-Required Maintenance, Monitoring and Reporting
• In accordance w/ the Agreement and O&M Plan
• Regular Maintenance by Owner or landscape maintenance company
• Specialty work (typically needs to be contracted, which adds cost)

• Underground chambers, filters
• Tree box biofilters
• Pervious pavements

• Annual SCM Inspection and certification (by PE?)
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Reflections – Utilization Phase

Nathaniel’s
• Take time to write down Lessons 

learned
• Check in w/ Owners, especially the 

first year after construction
• “Complete the circle”

Tricia’s
• First few years – owner learning curve
• May require some guidance
• Records important
 Informs future redevelopment:  
understanding of existing site features 
(above & below ground)
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Reference 
Materials

Monterey Regional Stormwater 
Management Program (MRSWMP)

https://montereysea.org/

• Technical Guide

• SWCP Templates

• O&M Plan Templates

• Bioretention Construction Checklist

• Technical Criteria for Non-LID 
(cartridge filter and tree box biofilter)

• SCM Sizing Calculator 
(Excel file for volumetric sizing for PCR 3)

• Infiltration Testing Guidance

• Past PCR Presentations

Central Coast RWQCB PCRs 
Website
https://www.waterboards.ca.gov/central
coast/water_issues/programs/stormwate
r/docs/lid/lid_hydromod_charette_index.
html

• The text of the PCRs 
(Attachment 1)

• WMZ and MS4 Maps 

• 85th and 95th Percentile 
Precipitation Maps

• Self-Retaining Area Guidance

• Other presentations and guides
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https://montereysea.org/
https://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/lid_hydromod_charette_index.html
https://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/lid_hydromod_charette_index.html
https://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/lid_hydromod_charette_index.html
https://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/lid_hydromod_charette_index.html


https://montereysea.org/design-and-specifications/

https://montereysea.org/lid-design-and-construction/
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https://montereysea.org/landscape/https://montereysea.org/soils/ 76



Other sources of good SCM details
• Central Coast LIDI    (PDF and DWG)

https://www.centralcoastlidi.org/bioretention-details-and-specs.php

• City of Salinas      (PDF and DWG)
https://www.cityofsalinas.org/our-city-services/public-works/stormwater-
program

• Santa Clara Valley Urban Runoff Pollution Prevention Program
https://scvurppp.org/wp-content/uploads/2019/09/SCVURPPP-GSI-Handbook-
Part-2_Sept-2019_9-24-19.pdf
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https://www.centralcoastlidi.org/bioretention-details-and-specs.php
https://www.cityofsalinas.org/our-city-services/public-works/stormwater-program
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https://scvurppp.org/wp-content/uploads/2019/09/SCVURPPP-GSI-Handbook-Part-2_Sept-2019_9-24-19.pdf
https://scvurppp.org/wp-content/uploads/2019/09/SCVURPPP-GSI-Handbook-Part-2_Sept-2019_9-24-19.pdf


Computer Programs
• Army Corps of Engineers’ HEC-HMS   (free)

• https://www.hec.usace.army.mil/software/hec-hms/downloads.aspx
• EPA’s Storm Water Management Model (SWMM)   (free)

• https://www.epa.gov/water-research/storm-water-management-model-
swmm

• HydroCAD
• https://hydrocad.net/

References
• HEC-22 Urban Drainage Design Manual   (free)

• https://www.fhwa.dot.gov/engineering/hydraulics/pubs/10009/10009.pdf
• National Engineering Handbook, Part 630 – Hydrology   (free)

• https://directives.sc.egov.usda.gov/viewerFS.aspx?hid=21422
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Q&A
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