
The  Post-Construction Manual

Planning, Design, and Construction 

of Low Impact Development Features and Facilities 

updated 



Workshop Objectives

• Improve the quality of applications for 

development project approvals

• Better use of Low Impact Development

• Timely and thoughtful integration of LID 

into site, landscape, and drainage design



Motivators

Regulations give you:

• A mandate

• Client support

• Acceptance 

of costs

• Structure

• Schedule

• Accountability

You must do your own:

• Enthusiasm

• Interest

• Energy

To achieve:

• Synergies

• Opportunities

• Elegance



Basics: 

What’s in the Manual



What’s in the Manual

Chapters

1. About the Requirements

2. Path to Compliance

3. Preparing a 

Stormwater Control Plan 

4. Documenting Your LID Design

5. Preparing an 

Operation & Maintenance Plan

PHASE 2 COUNTIES

PHASE 1 COUNTIES

V



Post-Construction Manual with Appendices

• A: Source Control Checklist

• B: Bioretention Construction Checklist

• C: Stormwater Control Plan Template for Small Projects

• D: Stormwater Control Plan Template for Regulated Projects

• E: Bioretention Facility Plant Matrix

Download from Countywide Program websites

• Excel-based Calculator

• Example Stormwater Control Plans (2)

• Example Operation and Maintenance Plans (2)

• Operation and Maintenance Agreement Template

• Technical Criteria for Non-LID facilities

• Bioretention Facility Inspection Checklist

Resources VI



Basics: 

Why Use Low Impact 

Development? 



Conventional Urban Drainage

• Impervious surfaces: 

roofs and pavement

• Catch basins and 

piped drainage

• “Collect and 

convey” design 

objective



Site Scale Watershed and Stream Scale

Higher peak flows Flooding and scouring of stream beds

Lower time of concentration Flash flows

Runoff from small storms Discharge when runoff did not previously occur

Increased runoff durations Stream erosion at moderate stream flow rates

Greater runoff volumes Higher pollutant loading

Greater runoff energy Conveys trash and gross pollutants to streams

Decreased infiltration Lower and less frequent stream base flow

Dry weather discharges High pollutant concentrations during low flows

Drainage Impacts



Watershed and Stream Scale Site scale

Reduce peak flows Detain runoff on site

Increase time of concentration Slow runoff from leaving site

No runoff from small storms Infiltrate, evapotranspirate and reuse

Reduce duration of moderate flows Let runoff seep away very slowly

Reduce runoff volume Infiltrate and reuse where possible

Reduce runoff energy Detain and slow flows

Increase groundwater storage and 

stream base flows

Facilitate infiltration

Reduce pollutants in runoff Detain and filter runoff

Protect against spills and dumping Disconnect drainage and filter runoff

LID Design Objectives



LID Drainage Design

• Minimize roofs and paving

• Substitute pervious paving where possible

• Disperse runoff to landscaping

• Direct runoff to 

bioretention 

facilities



Bioretention Advantages

• Filtration and pollutant sequestration

• Biological processing and renewal

• No mosquito problems

• Mimic natural hydrology

• Attractive landscape amenity

• Potential use as park or playground

• Low maintenance

• Easy to inspect



Bioretention & Urban Landscape



Resilience



Resilience



Resilience



Resilience



Basics: Documenting 

that Your LID Design 

Achieves Compliance

4



Documenting LID Site Design

Paved or 

Roofed Area



LID Site Design Principles



LID Site Design Principles

• Mimic natural hydrology

• Disperse runoff

• Keep drainage areas 
small

• Don’t concentrate 
runoff

• Don’t allow run-on from 
landscaped or natural 
areas



Drainage Management Areas



Drainage Management Areas

DMA 1

DMA 2

DMA 3DMA 4

4-1



Drainage Management Areas 4-1



Drainage Management Areas

Landscaped
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Natural

Paved
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DMA-5

DMA-7

DMA-6

DMA-8



Drainage Management Areas

Possible

Bioretention

Locations



Options – Pervious DMAs

• DMA-8
 Self-treating?

 Self-retaining?

 Drain to Facility?
DMA-8



• Self-Treating
 Drain directly to 

storm drain system

• Self-Retaining
 Grade concave to 

average one-inch

depth

• Drain to Facility
 Use runoff factor to 

account for 

contribution

DMA 8 4-2
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Roof and Grading Plans



Drainage Management Areas
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DMA-5

DMA-7

DMA-6

DMA-8

1300 SF

1300 SF

1050 SF 1050 SF

4000 SF

5570 SF

7025 SF

9350 SF DMA SF

1 1300

2 1050

3 1300

4 1050

5 4000

6 5570

7 7025

8 9350

Total 30645

4-4



• Self-retaining Area

• Area Draining to Self-retaining Area

Setting Up Calculations

DMA Name Square Feet

DMA-8 9350

DMA Square 

Feet

Surface Runoff

Factor

Receiving 

DMA

Receiving

DMA Area

DMA-1 1300 Roof 1.0 DMA-8 9350

4-7



• Areas Draining to Facilities

Setting Up Calculations

DMA Area Surface Runoff 

Factor

Area 

Runoff 

Factor

Sizing 

Factor

Facility 

Size

DMA-2 1050 Roof 1.0 1050

DMA-4 1300 Roof 1.0 1300

DMA-7 7025 Paved 1.0 7025

9375 0.04 375

4-7



Bioretention Footprint
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DMA-5

DMA-7

DMA-6

DMA-8

1300 SF

1300 SF

1050 SF 1050 SF

4000 SF

5570 SF

7025 SF

9350 SF DMA SF

1 1300

2 1050

3 1300

4 1050

5 4000

6 5570

7 7025

8 9350

Total 30645

4-7



Commercial Project SCP Example 



Example Use of E.12 Calculator



Topic 1: Provision 

E.12 Applicability 

and Requirements



E.12 Applicability at a Glance

Project Type Impervious Area Requirements Submittal

Single-Family SF ≥ 2,500 At Least One

Site Design

Measure

Follow 

Small Projects 

templateSmall 2,500 ≤ SF ≤ 5,000

Regulated SF ≥ 5,000
Site Design 

+ Bioretention

Follow manual 

and use template

Roads SF ≥ 5,000* Case-by-case

1-2



What to count toward threshold

• Count:

– New impervious surface that is built on 

footprint of existing impervious surface

• Do not count:

– Interior remodels

– Routine maintenance or repair 

(including re-roofing)

– Pavement resurfacing

– Raised decks or surfaces that drain to sanitary

1-1



Hydromodification Management

• Standard for Phase II municipalities is in 

Provision E.12.f.

– Post-project runoff shall not exceed the 

estimated pre-project flow rate for the 

2-year, 24-hour storm.

• A modeling study shows a bioretention 

facility designed according to the Manual 

criteria will meet this hydrologic standard.

1-1



Topic 2:

E.12 Compliance for 

Small Projects
Using the Template

C



Small Projects Template

1. Complete Project Data Form

2. Delineate impervious areas and 

locations of runoff reduction measures
• Disperse runoff to vegetated area

• Pervious pavement

• Cisterns or Rain Barrels

• Bioretention Facility or Planter Box

3. Complete and submit your plan

C



Small Projects Options

• Option 1: Disperse runoff from roofs or 

pavement to vegetated areas

– Direct downspout to landscaping or

– Sheet flow from pavement to landscaping

– Maximum 2 SF impervious to 1 SF pervious

– Reasonable expectation an inch of rainfall will 

produce no runoff

2 1

4-4



Small Projects Options

• Option 2: Use pervious pavement

– Meet design criteria 

(same as for Regulated Projects)

– Path or walkway

4-3

concrete unit 
pavers

sand setting bed

reservoir base course



Small Projects

• Simple sketch 

is all that’s 

required

• Delineate areas 

and show 

approximate 

square footage

C



Topic 3: LID and the 

Development Review

Process



Development Process

Pre-Application

Meeting

Completed

Application

“Deemed

Complete”

Section

Review

CEQA

Review

Conditions of

Approval

Planning 

Commission

Detailed

Design

Plan Set and 

Permit 

Application

Construction



Conditions/Mitigation Measures

• Disperse runoff from impervious roofs and 

pavement to adjacent pervious areas where 

feasible.

• Include bioretention facilities to detain, retain, 

and treat runoff from remaining roofs and 

pavement.

• Put bioretention facilities in high-visibility, well-

trafficked, common accessible areas and 

integrate them with site landscaping.



Submittal for Entitlements

• Show LID features and facilities on:

– Site Plan

– Landscape Plan

– Preliminary Grading and Drainage Plan



Bioretention Facilities Locations

• High-visibility, well-trafficked places

• Common, accessible areas

• Dispersed throughout the site

• Drain only impervious roofs and pavement

• Use surface drainage; keep runs short

• Make facilities flat and level

• Make top of soil elevation high as possible

3-4



Don’t create pits



Don’t create pits



Optimal size for bioretention?

½ Acre 4% 30 ft



Small Shopping Center



Gas Station/Mini-Mart



1-RF
1846

1-RR
1388

1-DW
805

1-FY-1
780

1-FY-2
1625

1-RY
4910

2-RF
2204

2-RR
2550

2-FY-2    370

2-RY
3580

2-DW
400

2-FY-1
1620

3-RF
1846

3-RR
1388

3-DW
1000

3-RY
3775

3-FY-1
1145

3-FY-2
1665

4-FY-1
730

4-FY-2
1575

4-RY
8045

4-DW
5204-RF

1792

4-RR
1753

5-RF
1846

5-RR
1388

5-FY-1
1045

5-FY-2
1790

5-RY
5390

5-DW
955

6-RY
8235

6-RF
1792

6-RR
1753

6-DW
555

6-FY-2
615

6-FY-1
1615

7-RF
2204

7-RR
2550

7-DW
670

7-FY-1
1615

7-FY-2    920

7-RY
2760

8-RF
1792

8-RR
1753

8-RY
4190

8-FY-1    870

8-DW
480

8-FY-2
1715

9-RF
2204

9-RR
2550

9-RY
41509-DW

370

9-FY-1    460

9-FY-2
1670

S-1
9330

S-2
10370

HP

LP

50 feet

Stormwater Control Plan Exhibit
Whispering Pines Lane

Bioretention 950 SF

+103.6 +103.2

+102.4

EXAMPLE RESIDENTIAL SUBDIVISION    EXHIBIT    SEPTEMBER 24, 2015

Bioretention 1  800 SF
Subdivisions

• Drain a portion of 

each roof to yard

• Drain driveways to 

street

• Drain street to 

bioretention 

facilities on 

commonly owned 

parcels

3-5



Exceptions to Bioretention

• An acre or less of impervious area

– Designated pedestrian oriented district

– 85% of project site covered by structures

• Facilities receiving runoff only from 

pre-project impervious areas

• Historic sites, structures, or landscapes

3-6



Topic 4. Self-Treating 

and Self-Retaining 

Areas



Self-Treating and Self-Retaining

• Essential to LID design

• Track and quantify runoff reduction

• Steps:

– Delineate Drainage Management Areas

– Classify DMAs

1. Self-treating areas

2. Self-retaining areas

3. Areas draining to self-retaining areas

4. Areas that drain to IMPs



Self-treating Areas



Self-retaining Areas



Areas draining to self-retaining



Topic 5. 

Bioretention 

Design Criteria



Bioretention Design Criteria 4-10



Edge Treatments

4-11

4-7



Make This Happen

• Bioretention facilities are level so they “fill 

up like a bathtub.”

4-6



Flat, Flat, Flat 4-6



• Class 2 permeable 
– Caltrans spec 68-2.02(F)(3)

• No filter fabric

• Underdrain
– Discharge elevation at top 

of gravel layer

– PVC SDR 35 or equivalent; 
holes facing down

– Solid pipe for 2' closest 
to outlet structure

– Cleanout  

Gravel and Underdrain 4-7



Flat, Flat, Flat



Planting Medium

 60-70% Washed Sand
– ASTM C33 for fine aggregate

 30-40% Compost
– Certified through US Composting Council 

Seal of Testing Assurance Program

 Install in 8"-12" lifts

 Do not compact

 Do not overfill

 Leave room for mulch

4-8



Call out elevations

Outlet structure
– Overflow grate

– Underdrain connection

Soil layers
– Top of soil layer

– Bottom of soil layer

– Bottom of gravel layer

4-6



Foundations and Pavement



Plants that work F



Avoid design conflicts

• Elevations consistent 

with grading and 

architectural plans

• Facilities do not 

interfere with parking 

or pedestrian 

circulation

• Utilities are located 

elsewhere

4-5



Topic 6.

Bioretention 

Construction



Construction Checklist

• Layout

• Excavation

• Overflow or Surface Connection

• Underground connection (underdrain)

• Drain rock/subdrain

• Soil Mix

• Irrigation

• Planting

• Final

B



Construction

• Yes, inspections are needed

• Special inspections (or inspectors) 

may be appropriate

• Edit construction checklist and deliver to general 

contractor at pre-construction meeting

• Make sure landscape contractor gets the 

message(s)

– Elevations

– Additions of material

– Fertilizers



Topic 7. Bioretention

Operation and 

Maintenance



Key O&M Requirements

• Composted mulch

• No fertilizer

– See instructions for using compost tea

• Weed manually

– Listed “natural” herbicides for invasions

• No synthetic pesticides

– Beneficial nematodes or listed natural 

pesticides

5-3



Typical maintenance plan

• Inspect weekly for trash and remove

• Weed monthly

• Check drainage and inspect facilities 

before the rainy season

• Inspect after each significant rainfall

• Annual vegetation cut-back and 

maintenance



Wrap Up


