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Using the Virginia
Stormwater
Management Handbook

Department of Environmental Quality
Office of Training Services

Continuing Education Units (6)

Your Instructor

* Ryn Kennedy, DEQ Office of
Training Services
Ryn.Kennedy@degq.virginia.gov

* Need help?
certification@deq.virginia.gov

Reminder:
This is a Continuing Education Course
(not a Certification Course)




Ground Rules

1. Keep cell phones muted during the training
2. Questions and comments are encouraged
3. Be supportive of all participants

Continuing Education

-

8/18/2025



Continuing Education

Course Goals:

e Utilize the New Virginia Stormwater Management

Handbook (VSMH)
e Confirm the location of the VSMH on Encode
* Assess the condition and use of BMPs
* Operate the VSMH during an inspection

* Compose a planting plan utilizing the Appendixes
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Today's Agenda

8:30-9:00
9:00 -9:30
9:30 - 10:00
10:00 - 10:15
10:15-11:30
11:30-12:00
12:00 - 1:00
1:00 —1:45
1:45-2:30
2:30-2:45
2:45-3:45
3:45-4:30

Introduction

Activity 1: Accessing the Handbook
Chapter 7 and PCM-04

Break

Activity 2: Evaluating C-BMPs
Chapter 8, and P-BAS-03

Lunch

Activity 3: Evaluating P-BMPs
P-FIL-05 and Appendix G

Break

Activity 4: Creating a Planting Plan

Handbook Updates and Revisions

A regional look at Virginia
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The Virginia Stormwater
Management Handbook - Online

11

The Virginia Stormwater
Management Handbook - Online

CAUTION: DOWNLOADING THE FULL HANDBOOK ALL
AT ONCE MAY CRASH YOUR COMPUTER

12
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Accessing the Specs

https://www.deq.virginia.gov/our-programs/training-certification/training-materials

13

The Virginia Stormwater

Management Handbook -

Online

O

https://online.encodeplus.com/regs/deq-va/index.aspx

14
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The Handbook is a Living Document

» Updated as regulation and interpretation
changes

« Comments may be entered on the enCode Plus
Platform

15

Written

o T Directly into Encode

For SWM swmguidance@

deq.virginia.gov

Program
Guidance

16
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How to Use the Handbook

17

Handbook Chapters

* Chapter 1: Introduction

* Chapter 2: Why Erosion and
Sediment Control and Stormwater
Management Matter

* Chapter 3: Laws and Regulations

* Chapter 4: Regulatory Compliance
Process

* Chapter 5: Erosion and Sediment
Control and Stormwater
Management Requirements

18
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Handbook Chapters Cont.

* Chapter 6: Site Design and BMP
Selection

e Chapter 7: Design Specifications
for Construction BMPs (ESC)

* Chapter 8: Design Specifications
for Post-Construction
BMPs (SWM)

e Chapter 9: BMP Construction

e Chapter 10: BMP Inspection and
Maintenance

* Appendices

19

Handbook Appendices

A. Hydrologic & Hydraulic
Methods & Computations

B. Virginia Runoff Reduction
Method @
C. Soil Characterizations and
Infiltration Testing —

D. Stormwater Hot Spots

E. Site Assessment & Design
Guidelines for SWM in Karst

20

8/18/2025

10



Handbook Appendices Cont.

F. Bioretention Design —
Background Information
G. Plant Selection

H. Construction and —
Maintenance Checklists

I. Standard Worksheets for
Erosion & Sediment Control

J. Standards and
Specifications

21

Chapter 1:

Introduction

“A healthy environment, and healthy
state and local economies of Virginia are
intrinsically related; balanced economic
development and the protection of our
environment are not mutually exclusive.”

22

8/18/2025

11



1.1 Purpose of the Handbook

* Background
* Objective
* Purpose and Scope

* The Need for
“Common Sense” in

the Implementation of
BMPs

23

The Need for “Common Sense”
in the Implementation of BMPs

* Consider Space
Limitations in the
Selection of BMPs

* Provide Inspection and
Maintenance Access

* Provide Setbacks from
Ponds in Residential
Development

24
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The Need for “Common Sense”
in the Implementation of BMPs
Cont.

* Wet Ponds in Infill
Development

* Consider Topography in
the Selection and
Design of BMPs

e Consider Soils,
Underlying Geology,
and Groundwater

25

1.3 How to Use This Handbook

Audience and Intent. This Handbook is targeted to
designers of BMPs, plan reviewers, and operations and
maintenance staff. The Handbook’s intent is to assist
designers by providing information and support
components that facilitate design and construction of

BMPs while keeping maintenance in mind.

26
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Implementation & Next Steps

Handbook effective on July 1, 2024

27

1.4.1 Handbook Development
Process

Stakeholder Advisory Group

1. Handbook Outline
and Chapters

2. Calculations

3. Erosion & Sediment
Control and
Stormwater
Management BMPs

4. Handbook Planning,
Production, and
Outreach

28
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Other Handbook Enhancements

60 Construction BMPs

Specifications 23 Post Construction BMPs + MTDs
CAD Details
10 Chapters
Chapters 10 Appendices
Incorporating S&S Facilitate implementation,

reduce DEQ review

Handbook Update Process Chapter 1

29

Significant Updates:
Chapters 7 and 8

Design Specifications for Construction
BMPs (ESC) & Post-Construction
BMPs (SWM)

30
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Organization of BMP Specifications

* 1.0 Definition

e 2.0 Purpose and Applicability

* 3.0 Planning and Considerations

* 4.0 Stormwater Performance Summary

* 5.0 Design Criteria

* 6.0 Construction Specifications

e 7.0 Operations and Maintenance Considerations
* 8.0 References

* Note: Some BMPs have additional sections

31

Numbering and Nomenclature

First letter represents
the type of BMP:

e Construction (C)

e Post-Construction (P)

U c-PCM-04 J
\ 2

Three letters represent the primary function of
the BMP:

Number represents
the specific BMP

32
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Construction BMPs - VSMH Ch.7

e Structural practices
0C-ECM - Erosion Control Measures
OC-ENV - Environmentally Sensitive
Area Protection
0C-PCM — Perimeter Control Measures
0C-SCM - Sediment Control Measures

* \Vegetative practices
0C-SSM - Surface Stabilization Measures

33

Post-Construction BMPs -
VSMH Ch.8

* P-BAS — Basins
* P-CNV — Conveyance
e P-FIL — Filtration and Infiltration

* P-SUP — Support Components

34
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QUESTIONS?

35

Activity 1:
Accessing the VSMH

36
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Activity 1
Accessing the VSMH

Handbook Digital Access

https://online.encodeplus.

com/regs/deq-
va/index.aspx

stormwater/stor
mwater-
construction/han
dbooks
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The Virginia Stormwater Management
Handbook - Online

-

https://online.encodeplus.com/regs/deq-va/index.aspx

Search Function:

Advanced Search: Use "and’,"or’, and 'not” to combine multiple keywords. ex: fence and height not commercial. Enclose exact phrases in quotes. ex: maximum height”and fence
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Search Example #1:
Secondary Containment

Type this in the search
box and generate the
result

Enter Secondary Containment into the
search bar

8/18/2025



Designate storage areas and handling procedures
for hazardous or toxic materials. Store all outside
containers within appropriately

sized secondary containment (e.qg., spill berms,
decks, containment pallets) to prevent spills from
being discharged or provide similarly effective
means designed to prevent the discharge of
pollutants (e.g., covered storage area or spill kit
available onsite).

8/18/2025



Secondary Containment

Store all outside containers within
appropriately

sized secondary containment (e.g.,
spill berms,

decks, containment pallets) to
prevent spills from being
discharged or provide similarly
effective means designed to
prevent the discharge of
pollutants (e.g., covered storage
area or spill kit available onsite).

Do you have any concern(s) about this fuel
containment?

10
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What would you communicate to the Operator of
this site about this fuel containment and
storage? How would you go about that?

11

What features do you like about this fuel
containment and storage area?

12
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What are some of your concern(s) about these
fuel storage practices?

13

Where is the most likely
place for a spill kit to be
found on a construction site?

14
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You notice a few spill kits on site, what’s your next
course of action? What are you looking for?

Spill
Kit

Spill
Kit

15

DEQ's Pollution Response Program
(PREP) Website:

www.deq.virginia.gov/our-programs/pollution-response

16
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DEQ's Pollution Response
Program (PREP)

If you observe a significant pollution incident that
presents an imminent threat to human health or the
environment, report the pollution incident to

your local 911 and to the Virginia Emergency
Operations Center at 1-800-468-8892.

17

Motor Vehicle Fluids Management
Fact Sheet: Reporting Requirements

¢ Virginia Emergency Operations

>25 gallons Center (VEOC)
— * (800) 468 - 8892

If any amount of oil/fuel _
¢ National Response Center
has been released to (NRC)
surface water or a storm DR EvIEE:E))
drain system or has the § (;/irginia EmgrgenC\{VEoc)
. perations Center
reasonable potential to  § (800) 468 - 8892
reach surface water

18

8/18/2025



8/18/2025

CLEANUP REQUIREMENTS

* Containment and recovery
may include but are not be
limited to: use of granular
absorbents; pads and
booms; brooms and
shovels; use of plastic
sheeting; 55-gallon drums
constructed of compatible
materials; vacuum trucks;
construction of soil berms
and use of fuel transfer
pumps.

19

Motor Vehicle Fluids Management
Fact Sheet: Clean up Considerations

Discharge of oil/fuel to asphalt or

concrete

e Remove all free liquids to the extent practicable.
¢ Remove all oil/fuel contaminated cleanup debris.

Discharge of oil/fuel to stormwater
systems and/or surface water

o For larger spills or spills that threaten sensitive receptors and/or
surface water, additional response resources may be needed such as
an emergency environmental response contractor. Contact the VEOC
and request state assistance.

20
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= Discharge of oil/fuel to soils

Motor Vehicle Fluids Management
Fact Sheet: Clean up Considerations

e Remove all free liquids to the extent practicable.

* Remove all saturated soils.

e For small spills, may use a visual or olfactory standard for
cleanup (i.e., remove all visibly contaminated soils).

e Document cleanup actions (e.g., take photos to document
removal actions).

e Where incident was reported to VEOC (i.e., over 25
gallons), email photo documentation to DEQ.

e For larger spills or for spills near sensitive receptors, DEQ
may require confirmation sampling to demonstrate that
all saturated soils have been removed. Contact the VEOC
and request state assistance.

21

Search Function:

Advanced Search: Use "and’,"or’, and 'not” to combine multiple keywords. ex: fence and height not commercial. Enclose exact phrases in quotes. ex: maximum height”and fence

22
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Search Example #2:
Warm Season Grasses

Type this in the search
box and generate the
results

23

Enter Warm Season Grasses into the
search bar

24
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Search Results: “Warm Season Grasses”

* 3.0 Planning Considerations

* 9.0 Appendix A Plant Information

* 6.0 Construction Specifications

e 7.0 Operations and Maintenance Considerations

25

C-SSM-07: Bermuda and Zoysia Grasses

Bermuda and Zoysia are warm-season, permanent grasses that are well-suited to erosion control, as the
grasses have vigorous rhizomes and stolons (runners). There are two types of Bermudagrass grown in

verse conditions. For these reasons, hybrid Bermudagrass and Zoysiagrass
are the warm-season permanent turf grasses of choice for Virginia.

26
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C-SSM-07: Bermuda and Zoysia Grasses

PICTURE: VIRGINIA COOPERATIVE EXTENSION

27
9.0 Appendix A Plant Information
Sheets
Contents:
* Annual Grasses and Grains
* Perennials
* Miscellaneous Erosion Control Foctet Ml (Seari el
Grasses
* Legumes
28
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C-SSM-06: Sodding

30

8/18/2025
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C-SSM-06: 5.0 Design Criteria

Consider site location
and intended purpose
when selecting type of
sod to use

Table C-SSM-06-2:
Virginia Grasses for
Sodding

31

C-SSM-09: Temporary Seeding

32
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C-SSM-10: Permanent Seeding

e 3.0 Planning Considerations:
* 6.0 Construction Specifications:
e 7.0 Operations and Maintenance Considerations

34
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Questions?

35
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Chapter 7

Design Specifications for Construction
BMPs (C-BMPs)

37

Chapter 7 - Contents

* 7.1 Introduction to the New Virginia
Construction Best Management Practices

e 7.2 Significant Updates
e 7.3 Overview of BMPs

e 7.4 Standards and Specifications for
Construction BMPS

38
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7.3 Overview of Best Management Practices

39 21 0]

E&S devices NEW Construction
from the 1992 Construction BMPs total

VESCH BMPs

39

Construction BMP Categorization and Numbering
Erosion Control Measures: C-ECM-(01-16)

1. Temporary Diversion Dike 9. Rip Rap

2. Temporary Fill Diversion ~ 10.Temporary Level Spreader
3. Temporary Right-of-Way  11.Subsurface Drain
Diversion 12.Straw Wattles
4. Diversion 13.Impermeable Diversion Fence
5. Temporary Slope Drain 14. Slope Interruption Device
6. Paved Flume 15. Waterbars and Sheet Flow
7. Stormwater Conveyance Breakers
Channel 16.Flexible Transition Mat

8. Outlet Protection

New BMPs in

40

8/18/2025
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Construction BMP Categorization and Numbering

Sediment Control Measures: C-SCM-(01-13)

. Temporary Stone Construction Entrance
. Construction Road Stabilization
. Storm Drain Inlet Protection

. Culvert Inlet Protection

. Temporary Sediment Trap

. Temporary Sediment Basin

. Rock Check Dams

. Turbidity Curtain

. Dewatering Structure

10.Dust Control

11.Wood Chip Filter Berm
12.Rock Filter Outlet

O© 0O ~NO 01T b~ WDN P

New BMPs

n

13.Concrete Washout Pit PE——
41
Construction BMP Categorization and Numbering
Surface Stabilization Measures: C-SSM-(01-11)
1. Surface Roughening
2. Temporary Seeding
3. Permanent Seeding
4. Sodding
5. Bermudagrass and Zoysiagrass
Establishment
6. Mulching
7. Soil Stabilization Blankets and Matting
8. Trees, Shrubs, Vines, and Ground Cover
9. Topsoiling
10.Tree Preservation and Protection
11.Compost Blankets
42
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Construction BMP Categorization and Numbering

Perimeter Control Measures: C-PCM-(01-05)

1. Safety Fence

2. Straw Bale Barrier

3.Silt Fence

4.Brush Barrier

5.Compost Filter Sock ~ «——-

43
Construction BMP Categorization and Numbering
Environmentally Sensitive Area Protection: C-ENV-(01-15)
1. Vegetative Streambank 9. Overnight Channel
Stabilization Protection
2. Structural Streambank 10.Trenchless Silt Fence
Stabilization 11.Wetland Berm
3. Temporary Vehicular 12 .Wetland Weir Outlet
Strgam Crossing . 13.Wetland Cell Sediment
4. Utility Stream Crossing Trap
5. Cofferdam Crossing 14.Modified Turbidity Curtain
6. Stable Wetland Crossing for Streams
7. Gabions 15.Seeding, Mulching and
8. Pump Around Diversions Soil Stabilization
New BMPs in
44
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Structural C-BMPs

Designed to filter sediment out of sediment-
laden water

Usually 60 —75% effective
Will not filter out small or suspended particles
More expensive than vegetative controls

45

ESC Certification Course

46

8/18/2025
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C-BMP Symbology

PERIMETER CONTROL MEASURES

C-PCM-01 SAFETY FENCE

PAAAFAREF AR TR TR AR
YRR

C-PCM-02 STRAW BALE BARRIER

oI

C-PCM-03 BRUSH BARRIER

ASSSSSSS Sy

C-PCM-04 SILT FENCE

— GF — G m—

C-PCM-05 COMPOST FILTER SOCK

QOEO®

— CFS m— CFS m—

47

48
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Reference Example:

* Pennsylvania
Department of
Environmental
Protection

» Erosion and Sediment
Pollution Control
Program Manual

» Technical Guidance
Number 363-2134-008

 March 2012

50
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Example 1:

51

Example 2:

52
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Example 3:

53

1

3.

SET THE STAKES 2. EXCAVATE A 4'xd” TRENCH
UPSLOPE ALONG THE LINE OF
STAKES.

STAPLE THE FILTER MATERAIL TO 4 DACKFILL AND COMPAGCT
THE EXCAVATED SOIL.

STAKES AND EXTENT IT INTO THE
TREN:

SHEET FLOW INSTALLATION
(PERSFECTIVE VIEW)

FLOW
ahix

POINTS A BHOULD BE HIGHER THAN POINT B,

DRAINAGEWAY INSTALLATION
(FRONT ELEVATION)

Figure C-PCM-04-4
Construction of Silt
Fence without Wire
Support Installation

54

8/18/2025
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PHOTO EXAMPLES

55

1. SET POSTS AND EXCAVATE A 2. STAPLE WIRE FENCING TO THE
4"%4" TRENCH UPSLOPE POSTS.
ALONG THE LINE OF POSTS.

Figure C-PCM-04-3
Construction of Silt
Y VR RE FENCE ANG EXTEHG IT Rt ety Fence with Wire

INTO THE TRENCH.
Support Installation

56

8/18/2025
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PHOTO EXAMPLE

57

3.0 Planning Considerations

Do not use silt fence where rock or other hard
surface prevents the full and uniform depth
anchoring of the barrier.

e Q: If silt fence won’t work due to the site constraints,
then what is an alternative C-BMP option for
perimeter control?

* A: Compost Filter Socks!

58

8/18/2025
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4.0 Stormwater Performance
Summary

Silt Fence 0.11 89.0 87.0

C-PCM-04 Erosion Control Efficiency: LOW

C-PCM-04 Sediment Removal Efficiency: MEDIUM

59

5.0 Design Criteria

=
£
g
g
3

60
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How far back, beyond the base of
a disturbed slope, should Silt
Fence be located?

*5-7Ft

Top

Height

Slope angle

Bottom

61

5.0 Design Criteria

[ 30 15 45 100
62

8/18/2025
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6.0 Construction Specifications

Filter
Fabric

Reinforced Super Silt
Silt Fence Fence

63
[ ] [ ]
7.0 Operation and Maintenance
C iderations
a o | |l 7
V! i~ ) N
.~ T == o " |
- [ | [ * |
g —t 1] |
| L | A {
08 | .\x‘f_ o8 ;,\,'?" | II
[ ™ | ~. | =
P R0 I e ] 0. ) " B
| % 3 N\ 1z
- D4 = O | =
L | 3 | *| 32
\ | o | e
ol N F i, S | W | Z
[N\ \ x|
; i g \J'i
R - i T i J
T PROPERTY LUNE e e g PROPERTYLINE
INCORRECT PLACEMENT CORRECT PLACEMENT
DO NOT LAYCUT PERMETER CONTROL SILT BREAK-LIP SILT FENCE INTD SECTIONS
FENCES ALCWNG PROPERTY LINES. ALL TOPREVENT SEDEBMENT-LADEN RUNOFF
SHHMEMTLADEN RUNOFF WILL COMNCENTRATE FHOM CONCENTRATING AND
AND CVERWHELM THE SYSTEM. CVERWHELMING THE 5YSTEM
64
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Activity 2:
Evaluating C-BMPs

65

Morning Break
15-Mins

66
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Activity 2

Evaluating C-BMPs with the VSMH

Outline

* Plan Reading Skills

* Slopes and Angles

* Activity: Evaluating Perimeter Controls
—New Development

—Re-Development
—Environmentally Sensitive Areas

8/18/2025



Plan Reading Skills

e [llustrative Portion of ESC plans

e Reading Contour Lines %
/
 Cut & Fill Slopes .

Illustrative Portion of ESC Plan

Temporary Diversion

/ Dike (DD)

. (Existing contour_|

. -
y 4

«— Mulch (MU)

Sediment Trap (ST)

8/18/2025
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C-BMP Symbology

PERIMETER CONTROL MEASURES

C-PCM-01 SAFETY FENCE

KRB

EenSS

C-PCM-02 STRAW BALE BARRIER

C-PCM-03 BRUSH BARRIER

ASSSSSSS o

C-PCM-04 SILT FENCE

— GF — SF —

C-PCM-05 COMPOST FILTER SOCK

— CFS e— CF5 m—

©)0]6]6]6)

Numbering and Nomenclature

First letter represents
P Number represents

the type of BM'(’:) the specific BMP:
* Construction (C
e Post-Construction (P) 01_05

PERIMETER CONTROL MEASURES

/C-PCM-01 SAFETY FENCE

'C-PCM-02 STRAW BALE BARRIER

/C-PCM-03 BRUSH BARRIER B

C-PCM-04 SILT FENCE

/C-PCM-05 COMPOST FILTER SOCK

— CFS m— CFS m—

©)0]6]6]6;

Three letters represent the primary function of
the BMP: C-PCM —> Perimeter Control Measures




C-BMP Symbology and Function

* What is the primary function of a sediment
trap or sediment basin?
C-SCM - Sediment Control Measure

C-SCM-11 TEMPORARY SEDIMENT TRAP @

C-SCM-12 TEMPORARY SEDIMENT BASIN _@_

* What is the primary function of a trenchless
silt fence?
C-ENV - Environmentally Sensitive Area Protection

C-ENV-10 TRENCHLESS SILT FENCE — TEF e— TS w—

C-BMP Symbology
PERIMETER CONTROL MEASURES
rowan sarery revce R
C-PCM-02 STRAW BALE BARRIER
C-PCM-03 BRUSH BARRIER
C-PCM-04 SILT FENCE
C-PCM-05 COMPOST FILTER SOCK
—
C-SCM-11 %‘PONARV SEDIMENT TRAP
( C-SCM-12 PORARY SEDIMENT BASIN
c-Ew-m\}uu:uLen SILT FENCE — TEF — TSF w—

N——
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Reading Contour Lines

* Existing contours are usually shown as lighter
gray or dashed lines

* Proposed contours are usually shown as solid
black lines

Existing

\ contours Proposed
contours

Reading Contour Lines

* Contour line — a line on a map connecting

points of equal elevation (height relative to sea
level)

* Contour interval — the difference in elevation
between two adjacent contour lines

* Index contour — contour lines that are labeled

to help you find the contour interval, usually
bolded

* Benchmark — point of known elevation

8/18/2025



Reading Contour Lines

e Contour lines
indicate the
steepness of the
terrain

* The closer the lines
are together =
steeper terrain

* Further apart

means less steep

11

Reading Contours

Water always flows perpendicular to
contour lines.

12
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5
Valley or Swale . & /é
o - S
2 NS
* Represented by ° Sectionc
contours which point .
toward the higher e
numbers. /é\
.r;\,"/ /K \\ \\ \\
* Inverted V — points to SN EUNA
. J J ‘.";‘,"‘ L1_ " " Y
higher numbers. REAVAFET YR
rfr I,’ jllr Jll.l 1: l'.\\ Il'\ I\\ 1kx
Water always flows perpendicular Y fp:an;ie\:, t
to contour lines.

13

Ridge

* Appears similar to a
valley, but
represented by
contours which point .

Moy
s L Ve
toward the lower S ;/,E\ VN
’ ,"' I 1\.-9‘\(‘ AT
numbers. AT
. e i _‘,'FJ! \\ \\\\ ] \\
* Denotes drainage vl

divides.

Water always flows perpendicular
to contour lines.

14
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Summit vs. Depression

Section D

- - =
L I -~ R ~———
- T ~ - —— ~ -
d ’a"’_— hhhhhh __--""\\ s P T s
4 - —— e TN s . T ~ s N
L - - - ~ Y fTTrT‘ ~ ~ AS
i o i hY hY - S N
! jo- — ’\" AVl AN [N Y
é 2 8 a7 o 4 ) N 60 20 )
5.5 7 N . P ] L8, ™ - ~ i
AN ~ ~.. - - 9\ \\ N < \.\' s /I /r
NN S e T e s N A -,
N e T o — - - ~ - - -
- - - D R T -
~. e = - ~ e e e =T -7
e - ~a -7
Plan View Plan View

Water always flows perpendicular
to contour lines.

15
Concave vs. Convex
Contour profiles
Helg'hlln
140
120
100
80
80
40
The closer the lines are together = steeper terrain
Further apart lines are = less steep
16
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Cut & Fill Slopes
10
g -
8 —
H Fill
_'I' - -
I <
- o
. n g a
] = =
HE- R 5
B . ®
4 — -
- Section Wiew :
T & 4
[ H 1
| I 1 1
e 1 |
| Y 1 1
| I 1 1
L ") 1 [
1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1
Plan Yiew

19

Cut & Fill Slopes

* Which way does the

NERTSN
existing site drain? f‘f_“ e S
. Th'ey'war.1t to put a A f - , =7 ’j
building in the flow ,[A = /}/ Kl
path, so a cut on the N J |
H : . ’\/ = | 7~ : ,
uphill side and a fill on =7 ~
the downhill side is

required to create the
flat building pad

Zero -1~ J—
Cut/Fill
Line

20
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Cut & Fill Slopes

s

* Which way will the site
drain with the proposed
grading?

—They want to put a building
in the flow path, so a cut
on the uphill side and a fill
on the downhill side is
required to create the flat
building pad

* Water will be sent around
the building to the
downhill side

21

Slopes and Angles

22

8/18/2025
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Chapter 9: BMP Construction

9.5 Key Construction

Topics

- Minimize Limits of
Disturbance

- Perimeter Controls

- Construction Haul
Roads

- Steep Slopes

- Anti-Compaction
Protocols

23

Critical Slope Length

Slope Gradient Slope Length
0-7% 300 feet (100 meters)

15% and higher 75 feet (25 meters)

Common Sense Approach

24

8/18/2025
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Critical Slope for Erosion
Potential

/

N
o
+

N
ol
o+

non-critical critical

T~

al
e e

/

0 50 100 150 200 250 300 350 400

slope length (ft)

slope steepness (%)

25

VDOT's Manual of Instructions (MOI)

Chapter 3: Geotechnical Engineering Chapter states:

A critical slope is defined as any slope that is steeper
than 2H:1V; that is greater than twenty-five (25) feet
in height; that affects or supports a structure; that
impounds water or whose failure would result in
significant cost for repair or damage to property.

26
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Slopes and Angles
Presented as:
* ratios (2:1, 3:1) or
* percentages (50%, 33%)
= = ]

The closer the first number is to 0 or the
higher the percentage, the steeper the
slope.

27

Slopes and Angles

Presented as:
* ratios (2:1, 3:1) or
* percentages (50%, 33%)

The closer the first number is to 0 or the
higher the percentage, the steeper the
slope.

28

8/18/2025
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Slopes and Angles

* Slope = rise/run

* But ratios flip those two numbers, so it’s
run:rise

* Ratio Example: 3:1 = For every three
horizontal feet, there is one foot of
vertical rise

S

29

Calculating Slope Percentage:

* Divide the vertical
1 distance by the

horizontal distance

* Then multiplies by 100

30

8/18/2025
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Calculating Slope Percentage:

—What is a 4:1 slope as a percentage?

*Divide the vertical distance by the horizontal

distance

* Then multiplies by 100.

ix 100 = 25% slope

31

Calculating Slope Percentage:

* This math can also be simplified:

—Calculating a 5:1 slope is the same as asking how
many times does 5 go into 100?
* 20 times

-§ X 100 = 20% slope

—How many times does 2 go into 100?
* 50 times = 50% slope

-% X 100 = 50% slope

32

8/18/2025
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Slope Steepness

33

Calculating Slope Steepness

* Choose two points of interest

* Find the elevation change (rise)
—Subtract the two points of interest

* Measure the slope length (run)

* Divide rise/run

* Multiply by 100
(125 - 110)
x 100

40
= 37.5% slope

34

8/18/2025
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8/18/2025

How do | calculate slope in real life?

Rise over run
Rise?

680 -> 859

859 -680=179
Run?

1,000ft
179ft / 1,000ft = 0.179
0.179 x 100 =17.9% or 18%
Critical?

500 ft

35

Activity:

Evaluating the use of Perimeter Controls

36

18



Evaluating the use of
Perimeter Controls

* 3 distinct types of
Development:
—New Development
—Re-Development

—Development in an

Environmentally Sensitive
Area

37

Evaluating the use of
Perimeter Controls

* Review site conditions
* Calculate the slope %

* Determine best use of
C-BMPs for site’s
condition

38

8/18/2025
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Scenario 1:

New Development - SFH
Example 1: Lot 11

39
i New
B Development,
Single Family
s Home.
Lot 11

40

8/18/2025
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Calculating Slope Steepness:

(Point A — PointB)

x 100
Slope Length

= % slope

CHECK OUT YOUR

HANDOUT!

45

(Point A — PointB)
Slope Length

x 100

= % slope

@H@ x 100

NI B 14.5

= % slope

MSlope

&

46

8/18/2025

23



8/18/2025

Critical or Non-Critical Slope?  =(2758%)slope |

Any drainage concerns?
Other possible C-BMPs
we could use in this

area? SURFACE STABILIZATION MEASURES

C-55M-01 TREE PRESERVATION AND PROTECTION
C-85M-02 TOPSOILING @
25 E\ C-85M.03 SURFACE ROUGHENING
Soo | e
%) T C-SSM-08 SOIL STABILIZATION BLANKETS AND MATTING
8 15 T £-85M-08 SODDING
S no
@ 10 ] C-SSM-07 BERMUBAGRASS AND ZOYSIAGRASS ESTABLISHMENT @
8 E C-55M-08 TREES, SHRUBS, VINES, AND GROUND COVER @
g 5 T C-85M-00 TEMPORARY SEEDING
@ 0 C-88M-11 MULCHING @

47

1 SET THE STAKES 2. EXCAVATE A 4'x4" TREMCH
UPSLOPE ALONG THE LINE OF
M -~ = [T STAKES ~

SURFACE STABILIZATION MEASURES

C-55M01 TREE PRESERVATION AND PROTECTION

C-55M02 TOPSOILING

C-55M.03 SURFACE ROUGHENING

C-55M.04 COMPOST BLANKETS

C-55M-05 SOIL STABILIZATION BLANKETS AND MATTING

£-55M-06 SODDING

C_§SM.07 BERMUDAGRASS AND ZOYSIAGRASS ESTABLISHMENT

C-88M-08 TREES, SHRUBS, VINES, AND GROUND COVER

©-55M.09 TEMPORARY SEEDING

©-55M-10 PERMANENT SEEDING

©]60[0]/0]6)©]6[0]O)

£-55M-11 MULCHING

N
POINTS A SHOULD BE HIGHER THAN POINT B.
DRAINAGEWAY INSTALLATION i
(FRONT ELEVATION)
U 300 400

‘slope length (ft)

48
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Scenario 1:

New Development - SFH
Example 2: Lot 108

49
i
‘lé
New
Development,
Single Family
Home.
Lot 108
50

8/18/2025
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What is the contour interval on this lot?

e 4 ft. elevation
change
between each
contour line

OR

e 8 ft. elevation
change
between each
index contour.

51

(Point A — PointB)
Slope Length

x 100

= % slope

(88 — 60)
75

x 100

= % slope

= 37.33%)slope

52

8/18/2025
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What other C-BMPs could help stabilize
this area?

C-SSM-02: Topsoiling
e C-SSM-03: Surface

Roughening

e C-SSM-05: Soil
Stabilization Blankets

e (C-SSM-06: Sodding

e C-SSM-09: Temporary
Seeding

e C-SSM-10: Permanent
Seeding

C-SSM-11: Mulching

37.33%)slope

53

Consider the Placement:

| T,“* | “, ;f ! 1 :)':ﬁ; ; ] 3 \_ | .
\ [V gT==>

T

FENCES ALONG PROPERTY LINES. ALL
SECHMENT-LADEN RLINCFF WILL CONCENTRATE
AND OVERWHELM THE SYSTEM.

B
£ L b -
( |\ Y sy |
| | %
o8 | o II
= . =z boy
| —o6 _ 3|
/ " ’\ k]
I —~— | Rk
[ X 15|
U | Y
¥ il
_— i x| __ -

T 3 |
T ¥ |

PROPERTY LINE

CORRECT PLACEMENT
BREAK-UP SILT FENCE INTD SECTIONS
TOPREVENT SEDIMENT-LADEN FLINOFF
FROM CONCENTRATING AND
LI AR Th S CTE RS

54
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Scenario 2:

New Development - POD for a Subdivision

55

New Development: POD for a Subdivis

ion.

bdivision and Site Plan

1

56

8/18/2025
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Grading and Drainage Plan
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e

< |

58

29



Calculate the Slope Percentage

e
Y@

&

(Point A — PointB)

x 100
Slope Length

= % slope

(88 — 66)

x 100
50

= % slope

= 44% slope

59

Slope Percentage

‘ =|44%)slope

0 O

60

8/18/2025
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Grading and Drainage Plan

80(\

- = 44% slope

&

What C-BMPs are being
called out for this slope?

- C-SSM-01: Tree Protection

- C-SSM-05: Soil Stabilization
Blankets

- C-PCM-04: Super Silt Fence

What Minimum
Standards are of major

concern here?

- MS-1: Stabilization

- MS-3: Permanent Vegetation
- MS-7: Cut and Fill Slopes

61

Grading and Drainage Plan

80(\

- = 44% slope

o

What other C-BMPs
should be utilized on
this area?

- C-SSM-09: Temporary Seeding
- C-SSM-10: Permanent Seeding

62

8/18/2025

31



Scenario 3:

Re-Development

63

CIVIL SHEET INDEX

Sheet List Table

Sheet Number Sheet Title
CA-100 COVER SHEET
CA-101 GENERAL NOTES
v Ve EXISTING CONDITIONS

FHASE | DEMOLITION AND EESC PLAN

PHASE Il CEMOLITIGN AND E&SC FLAN

FHASE 1| E&SC FLAN

ERGSION AND SEDIMENT CONTROL NGTES.

EROSION AND SEDIMENT CONTROL DETAILS

POLLUTION PREVENTION PLAN

SITE PLAN

SE DETAILS
SHEETZ SITE DETALS.

SE DETAILS

GRADING PLAN

DRAINAGE AREA MAF

STORMWATER QUANTITY

ETORMWATER QUALITY

STORMWATER CALCULATIONS

STO QUANTITY CALCULATIONS.

STORMWATER QUANTITY CALCULATIONS.
STORMWATER PROFILES

STORMWATER DETAILS.

DETENTION DETALLS.

DETENTION DETALS

OVS DETAILS.

UTILTY PLAN

UTILITY PROFILES

I}
il
2
#
il
S
8
3

WATER MODEL AND FIRE FLOW

UTILITY DETAILS

PLANTING PLAN

PLANTING NOTES AND DETAILS

LIGHTING PLAN

LIGHTING DETAILS

Re-
Development.

64
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O

HASE Il DEMOLITION,
AND EASC PLAN |

Phase Il
.Demolition

and ESC
Plan

65

66
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Calculate the Slope Percentage

(Point A — PointB)

x 100

Slope Length

= % slope

67

Calculate the Slope Percentage

e

(Point A — PointB)

X
Slope Length 100

= % slope

@I:@x 100

= % slope

= 2.84% slope

68
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Re-Development Scenario

e Will standard silt

fence be sufficient?
—Slope Length: 178 ft
—Slope (%): 2.84

69

Re-Development Scenario

* Are there other perimeter controls that might
function with these site conditions?
—Slope Length: 178 ft
—Slope (%): 2.84

PERIMETER CONTROL MEASURES

C-PCM-01 SAFETY FENCE @

C-PCM-02 STRAW BALE BARRIER

C-PCM-03 BRUSH

C-PCM-04 SILT FENCE

'C-PCM-05 COMPOST FILTER SOCK

70
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C-PCM-05 Compost Filter Sock

71

C-PCM-05 Compost Filter Sock - 5.0

Design Criteria

Slope Length: 178 ft
Slope (%): 2.84

7.0 Operations and
Maintenance
Considerations

- Do not permit traffic to
cross compost filter socks.

72

8/18/2025
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Scenario 4:

Environmentally Sensitive Area

73

Environmentally Sensitive Area
Protection: C-ENV

ENVIRONMENTAL SENSITIVE AREA PROTECTION

c-ENV-01 VEGETATIVE STREAMBANK STABILIZATION

C-ENV-02 STRUCTURAL STREAMBANK STABILIZATION

c-ENV-03 TEMPORARY VEHICULAR STREAM CROSSING

c-ENV-04 UTILITY STREAM CROSSING

c-ENV-06 STABLE WETLAND CROSSING

C-ENV-07 GABIONSIGABION DEFLECTORS

C-ENV-08 PUMP ARDUND DIVERSION

c-ENV-08 OVERNIGHT CHANNIL PROTECTION

C-NV- 12 WETLAND WEIR OUTLET

C-ENV-13 WETLAND CELL SEDIMENT TRAP

c-ENV-14 MODIFIED TURBIDITY CURTAIN FOR STREAMS.

c-ENV-15 SEEDING. MULGHING, AND SOIL STABILIZATION WETLANDS STREAMS

0]60)6)6)©)0[6]6/6]6)6]6,0l6)]

74
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C-ENV-10 Trenchless Silt Fence

Purpose and Applicability:

- ...where typical silt fence Erosion Control
(trenched) would adversely Efficiency: LOW
impact the surrounding woody
vegetation to be preserved

Planning Considerations: Sediment Removal

- Drainage area is no more than Efficiency: MEDIUM
0.25 acre per 100 feet of silt
fence length.

75

C-ENV-10: Design Criteria

* Locate trenchless silt fence at least 5 to 7 feet beyond the
base of disturbed slopes with grades greater than 7%.

e Use trenchless silt fence only where the size of the
drainage area is no more than 0.25 acre per 100 feet of
standard silt fence length.

76
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77
78
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Based on the site conditions, do you think
this is an adequate use of trenchless silt

fence?

&

€

79

80

8/18/2025

40



81

Figure C-ENV-10-1
Trenchless Silt Fence

HOTES
MATTING MATERIAL SHALL BE DOUBLE SI0ED
GEDCOMPOSITE. GEONET COAE WITH NOM-WOVEN
GOVERING [SUGH A3 TENAX TENDRAIN 7702) OR
APPROVED ECUVALENT

HPM SHALL I INSTALLED BY A CERTIFIED
ARBORST.

3. TO BE USED FOR DESIGNATED TEMPORAY

g
g
3
3
]
a
3
i
5
B
E|
]
H
2l
H
]

GOVERED VATH 0-0° WELL GRADED CRUSHED

TREE PROTECTION FENCE (SEE DETAIL) AGGREGATE ADDITIONAL LAYERS OF GEOTEXTILE
MAY BE NEEDED.

SILT FENCE TO BE WSTALLED 0N

GRADE WITH MO TRENCH  MATTING

TOBE INSTALLED OVER SILT FABRIC

AND ANCHORED EY MINILN 12°

LANDECAPE NALS @ 1' 0. SECOND

LAYER OF 54T FASRIC T0 8F

INSTALLED ON TOR OF MATTING.

INSTALLATION TO BE PERFORMED BY

AN 1SA CERTIFIED ARBORIST (SEE

SPECFIGATIONS) COVER MATTING WITH

AGGREGATE FOR HEAVY

TRAFFIC USE

RCOT PROTECTION MATTING

ANCHORED BY 12°

LANDSCAPE HAILS @'

AVERAGE SPACING.

TREE PROTECTION
AREA

4 -6 VOO0 CHIP MULEH

EXISTING UNDISTURBED SO0
(SES DETAL)

Critical Root

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY vl SOURCE: ARLINGTON, Vi DEPARTMENT OF PARKS AND RECREATION

Zone

82
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Trenchless Super Silt Fence
Figures from CAD Files linked in the Handbook

84
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Figure C-ENV-10-4
Trenchless Super Silt Fence

A

STANDARD & TALL ___
2.5" METAL POSTS

STANDARD 9 GAUGE
2'%2" 48" TALL CHAIN
LINK FENCE.

LIMIT OF
DISTURBANCE

50" CLASS F SILT FABRIC

(3 LAYERS SANDWICHED
TOGETHER WITH THE ROOT
PROTEGTION MATTING
EXTENDING 13" BETWEEN
THE LAYERS),

EXISTING ROOTS
TO BE PRESERVED

ROQT PROTEGTION MATTING GEOGOMPOSITE TO
BE DETERMINED BY PROJECT MANAGER.

ROOT PRUNING
TRENCH
+I- 18" DEEP

12-18 " TURF NAILS

W 1.5" WASHERS
(STAGGERED 1" OC OVER
SILT FABRIC AND 3" OC
ELSEWHERE).

TEMPORARY OR
PERMANENT SOIL
STOCKPILE
GRADE FILL OR
PAVING.

85

Figure C-ENV-10-4
Trenchless Super Silt Fence

STANDARD 6 TALL
25" METAL POSTS.

STANDARD 9 GAUGE
2"%2" 48" TALL CHAIN
LINK FENCE.

LIMIT OF
DISTURBANCE

50" CLASS F SILT FABRIC

(3 LAYERS SANDWICHED
TOGETHER WITH THE ROOT
PROTECTION MATTING
EXTENDING 18" BETWEEN
THE LAYERS)

" EXISTING ROOTS
TO BE PRESERVED

ROOT PROTECTION MATTING GEOCOMPOSITE TO
BE DETERMINED BY PROJECT MANAGER.

ROOT PRUNING
TRENCH
+/- 18" DEEP

2 - 18 " TURF NAILS

W 1.5" WASHERS
(STAGGERED 1" OC OVER
SILT FABRIC AND 3" OC
ELSEWHERE).

TEMPORARY OR
PERMANENT SOIL
STOCKPILE
GRADE FILL OR
PAVING

86
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Chapter 8

Design Specifications for Post-
Construction BMPs (P-BMPs)

67

Chapter 8 - Contents

1. Introduction to the New Virginia Post-
Construction Best Management Practices

2. Significant Updates
3. Overview of BMPs

4. Overview of Manufactured Treatment
Devices (MTDs)

5. Standards and Specifications for Post-
Construction BMPS

68

8/18/2025
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8.3 Overview of Best
Management Practices

15 Non-
proprietary
BMPs + 5

2 New P-BMPs
+ 2 Support
Components

Appendices

24 Post-
Construction
BMPs
included in
the Handbook

69

Two New P-BMPs

P-FIL-09 Tree Planting
Conveyance

P-CNV-04 Regenerative Stormwater

70

8/18/2025
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Two New Support Components

P-SUP-07: P-SUP-08:

Quantity-Only Approach Permanent Level Spreader

71

8.4 Overview of Manufactured
Treatment Devices

8.4.1
Hydrodynamic
Devices

8.4.2 Filtering
Devices

8.4.4 MTD
Approval
Process

72

8/18/2025
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MTD-H: Hydrodynamic Devices

* Flow-through structures
with a settling or
separation unit to
remove sediments and
other pollutants.

* Primary treatment
mechanisms are gravity
separation and spill
capture.

73

8.4.1.2 Hydrodynamic Devices in Virginia

74

8/18/2025
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MTD-H: Maintenance — General
Underground Systems

75

MTD-F: Filtering Devices

* Flow enters the system
and passes through the
media, where solids are
filtered from the flow
and soluble pollutants
attach to specialized
media.

¢ Filter treatment
is provided by straining
pollutants and providing
a potential platform for
microbial breakdown
of pollutants

76

8/18/2025
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8.4.2.2 Filtering Devices in Virginia

77

Filtering Media

Expanded perlite Zeolite
Other specialized
Sand media

78
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MTD-B: Biofilter Devices

* Treat stormwater runoff
through filtration by soil
media or vegetation.

e Offers an enhanced
treatment of pollutants like
nutrients and metals, due
to the integration of
biological components or
elements into the device.

79

8.4.3.2 Biofilter Devices in Virginia

80
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MTD Maintenance

* Always check and refer to
the appropriate
manufacture’s
maintenance guidance
and owner’s manual

* Manufacture may have a
certified maintenance
vendors list

81

8.4.4 MTD Approval Process

Complete the Proprietary BMP Registration Statement

Submit registration and support documents

DEQ reviews submission:

Assign applicable TP removal efficiency

82
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For each approved MTD, the
following information is provided:

VDEQ WEB LINK TO VENDOR INFORMATION
APPROVAL VIEW CONTACT REVIEWED BY
LETTER SPECIFICATIONS  INFORMATION VDEQ
AND OTHER
PRODUCT
INFORMATION

83

Virginia Stormwater BMP
Clearinghouse

https://www.deq.virginia.gov/our-programs/water/stormwater/stormwater-
construction/bmp-clearinghouse

84
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8.5 Standards and
Specifications for Post-
Construction BMPs

85

P-BAS-03

Extended Detention Pond

86
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P-BAS-03:Extended Detention Pond

87

P-BAS-03: 2.0 Purpose and
Applicability

* The primary pollutant
removal mechanism is
gravitational settling.

* Provides fair to good
removal of particulate
pollutants.

* Provides low or
negligible removal
of soluble pollutants
such as nitrate and
soluble phosphorus.

88
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44



P-BAS-03: 2.1
Feasibility/Limitations

e Tailwater Conditions: The flow
depth in the receiving channel
should be considered when
determining outlet elevations and
discharge rates from the ED pond

¢ Soils: Seldom a design constraint

* Perennial Streams: Typically, not
allowed and/or requires
state/federal permit(s)

89

3.0 Planning and Considerations

Existing
Wetlands

Mosquito Risk

Stream
Warming Risk

90
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4.0 Stormwater Performance
Summary

P-BAS-03: 5.0 Design Criteria -
Conveyance and Overflow

No pilot Principal
Internal slope :
channels spillway

Non-clogging Adequate
low flow Er:eilrlgvs:cy outfall
orifice P y protection
On-Line ED Dam Safety Inlet
Ponds Permits protection

92
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Internal slope

* The maximum longitudinal slope through the
pond must be approximately 0.5 to 1 percent
to promote positive flow through the ED

pond.

IN

ouT

93

Non-Clogging Low Flow Orifice

* ED ponds with drainage
areas of 10 acres or
less are prone to
chronic clogging by
organic debris and
sediment.

94
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Non-Clogging Low Flow Orifice

« Conventional trash racks
need to have spacings that
are half the diameter of the
orifice;

— This is not practical for 3-inch
or smaller orifices.

— Oirrifices less than 3 inches in
diameter should be avoided,
unless otherwise approved by
the VESMP authority.

95

5.7 Maintenance Features

* Maintenance access
* Riser or outfall device
* Access roads

* Steeper grades can be
allowed

* A maintenance right-
of-way or easement

* Can sediments be
spoiled (deposited)
onsite?

96
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5.8 Additional Design Guidance

Karst terrain

Coastal plain terrain

Steep terrain

Cold climate and winter performance
Linear highway site

Linear utility sites

97

/.2 Maintenance Inspections

Sediment Growth of Condition of
accumulation wetlands, trees, stormwater inlets
levels in forebay and shrubs planted to the pond

The banks of

upstream and Outfall channel Principal §p|llway

downstream and riser
channels

Trash racks,
reverse sloped Maintenance
pipes, or access
flashboard risers

Internal and
external side
slopes of the pond

98
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/.3 Common Ongoing Maintenance
Tasks

* Prone to clogging
* Maintenance plan should
outline vegetation management
* Recommend remove trash at
least once a year
e Sediment removal from the
forebay is essential.
— Anticipate every 5 - 7 years,
or when 50% of the forebay
capacity has been filled.

99
Activity 3:
Evaluating P-BMPs
Break for Lunch: 1-Hour
12PM — 1PM
\_ .
100
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Activity 3

Evaluating P-BMPs with the SWMH

Outline

* Evaluating P-BMPs:

— Case Study: Review Construction Record Drawing
Materials

— Activity: Timeline of conversion from temporary
basin to P-BMP

— Chapter 10: BMP Inspection and Maintenance

8/18/2025



Evaluating P-BMPs
Case Study

Case Study: Redevelopment of a
High School

* Your locality has recently completed a re-
design and construction of a High School.

* You receive a construction record drawing
(CRD) for one of the permanent stormwater
management facilities (P-BMP) to review.

e This CRD will serve as the record for what was
built on site for future post-construction
inspections.

8/18/2025



Major Site Changes

2018 2024

Construction Completed in 2021
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Construction Record Drawings

“Record drawings are prepared by the architect
and reflect on-site changes the contractor noted in
the as-built drawings.

They are often compiled as a set of on-site
changes made for the owner per the owner-
architect contract.”

American Institute of Architects

Construction Record Drawings

Might include

Documented revisions to approved construction
plans or approved amendments to plans
(“Red Line Drawings”)

Shop drawings
As-built survey
Special inspections
Ofther
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Reviewing a Construction Record
Drawing

* Take 10-Mins to review the construction
record drawing

* Be prepared to discuss!
* Materials:

— As-Built Plan Sheet A or B
— Magnify glasses available

Reviewing a Construction Record
Drawing

CRD: A CRD: B

10
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Reviewing a Construction

Record Drawing (CRD) - Pt 1

0 What is featured on the CRD? Is there anything missing?

— Documented revisions or amendments to approved
construction plans (“Red Line Drawings”)

— Shop drawings
— As-built survey
— Special inspections

O Could you accept this CRD as is?

0 Would you require any changes before accepting?

11
What improvements (if any) would you
request for this CRD before acceptance?
CRD-A
12
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What improvements (if any) would you
request for this CRD before acceptance?

CRD-B

13

Reviewing a Construction

Record Drawing (CRD)
WHAT ELSE WOULD RYN REQUEST FOR A CRD:

0 One sheet plan document with all the pertinent
design information

O Color coded for approved design and as-built

O Helpful title of the single sheet for easy
reference

0 Suggested maintenance timeline (Short and
long term)

14
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Reviewing a Construction

Record Drawing (CRD) - Pt 2

O What P-BMP is featured in this CRD?

0O What is the basic function of the facility?

0 Where and how does water get in and out?

O Was the design changed during construction?
O Where and how?

0 Did the builder meet the designer’s intent?

0 What improvements (if any) would you request for this
CRD before acceptance?

15

What P-BMP is featured in this CRD?

16
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P-BAS-03 Extended Detention Pond

17
What is the basic function of the facility?
‘_
J
—
codo
18
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Did the design change drastically during

construction?

* DRYPOND1ELAN

DESIGN .

DRY POND 1 PLAN
ASBULT

19
Is there adequate storage in what was
constructed?
AVG END CONIC CONIC
TOTAL VOL. INC. VOL. TOTAL VOL.
VOLUME (cu. ft.) (cu. ft.) (cu. ft.)
0.00 0.00 NIA 0.00
548.39 497.68 374.90 374.90
1951.02 1983.78 1456.28 1831.17
4127.92 4328.37 2335.80 4166.97
7134.29 7477.07 3137.76 7304.73
11074.22 11540.37 4054.55 11359.28
16062.95 16578.53 5029.41 16388.69
22213.32 22699 47 6112.10 22500.79
29627.07 29976.90 7269.51 29770.30
20

8/18/2025
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Did the builder meet the designer’s intent?

21

Evaluating P-BMPs

Activity

22

8/18/2025
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Activity: Conversion Timeline

Review the photo-timeline documenting
inspections as the operator converts
the temporary sediment basin/trap to
the P-BMP

23

P-BAS-03: Extended Detention
6.0 Construction Specifications
6.1 Construction Sequence

24

8/18/2025
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Step 1:
Use of ED pond as an E&S control.

* An ED pond may serve as a sediment basin during
project construction.

* The bottom elevation of the ED pond should be
lower than the bottom elevation of the
temporary sediment basin.

* The construction notes should clearly indicate
that the facility will be dewatered, dredged, re-
graded, and stabilized to design dimensions after
the original site construction is complete.

25

26

8/18/2025
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What should the operator receive prior to
the conversion of a temporary basin to a
permanent stormwater facility?

Bonus Question:

Is this an
appropriate use
of straw bales?

27

What is being constructed? What
material is going to be used?

Bonus Question:

What pollution
prevention
practices should
be available on
site?

28

8/18/2025
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What's the most likely next step(s)
the contractor is going to take?

29

What's being installed, and or
what purpose?

O

30

8/18/2025
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Is this P-BMP permanently
stabilized?

31

Final Inspection Thoughts

32

8/18/2025
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Chapter 10

BMP Inspection and Maintenance

33

Chapter 10 Contents

1.
2.

Introduction

Inspection and
Maintenance
Requirements

Best Practices for
Developers and
Designers

Summary of BMP
Operations and
Maintenance Tasks and
Activities

References

34

8/18/2025
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Program Responsibility Includes:

1. Assigning
maintenance
responsibility
through legally
binding agreements

2. Providing adequate
access to BMPs

3. Enforcing
compliance with
maintenance
agreements

Photo of Taskinas Creek in Virginia

35

Transfer of Authority:

@@

* Chapter 4:

—Regulatory framework and requirements for
the transition of facility ownership

* Chapter 9:

— Construction phase requirements for
stormwater facility maintenance programs

36

8/18/2025
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Transition of facility ownership
discussion items:

Facility-specific
features

Access during
maintenance

Reporting
Responsibility
O&M issues
Design issues

Non-standard or
proprietary features

37

Figure 10-3 BMP Operation and
Maintenance Pyramid

38

8/18/2025
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Table 10-1 Examples of Non-
Routine and Routine Maintenance

* Clogged or broken pipes

39

Routine or Non-Routine
Maintenance?

40

8/18/2025
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Routine or Non-Routine
Maintenance?

41

Routine or Non-Routine
Maintenance?

42

8/18/2025
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Routine or Non-Routine
Maintenance?

43

Routine or Non-Routine
Maintenance?

44

8/18/2025
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10.4 Summary of BMP Operation and Maintenance
Tasks and Activities

Summary of
BMP O&M

Vegetation

— Plantings — ame Grass Cutting

Maintenance

Tasks and
Activities

v

Maintenance of
Weed Control [l the Aquatic
Environment

Debris and Stability and
Litter Removal Erosion Control

Sediment
Removal and Insect Control
Disposal Components

Winter
Operation

Maintenance of
Other Project mmd Monitoring
Features

Emergency
Maintenance

45

Sediment Removal and Disposal

* Frequency Factors
* Wet Vs Dry removal

* Underground or
proprietary BMPs

* On-Site Disposal
e Off-Site Disposal
* Hazardous Waste Disposal

46

8/18/2025
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Seasonal Maintenance Tasks

* Insect Control:
— Reduce stagnant water
— Remove trash and debris
— Fish
— Aeration
* Winter Operation:
— Road maintenance influence (salt and sand)

— Groundwater contamination = Clean more
frequently

47

8/18/2025
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P-FIL-05
Bioretention

101

Table P-FIL-05-1 Summary of the
Three Main Types of Bioretention

102

8/18/2025
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Typical locations:

Parking lot islands
Parking lot edges

Road medians,
roundabouts, interchanges,
and cul-de-sacs

Right-of-way or commercial
setback

Courtyards

Dry extended detention
basin

Tree planter and other local

landscaping planting
structures

103

Table P-FIL-05-2 Summary of Stormwater
Treatment Functions Provided by Bioretention

N

4.2 Performance

104

8/18/2025
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P-FIL-05: Design Criteria -
5.2 Surface Ponding Area

5.2.1 Depth: 6-12in
ponding depth

5.2.2 Side Slopes: 3H:1V
or flatter

5.2.3 Surface Cover:

¢ Mulch

« Managed grass or non-
leguminous herbaceous
cover

« Alternative Vegetative
Covers and/or Zones

105

P-FIL-05: 5.2.4 Planting Plan

A planting plan must be developed for the
intended vegetated zones in each bioretention
area.

The primary objective of the planting plan is to
cover as much of the surface area of the filter
bed as quickly as possible to provide some level
of vegetative resistance to water flow and
enhance evapotranspiration and nutrient.

106

8/18/2025

53



107

P-FIL-05: Vegetation Plan
Considerations:

Native plant species
Pollinator friendly species

Specified zone of hydric tolerance and must be capable of
surviving both wet and dry conditions

Shallow filter beds: Use turfgrass, perennials or shrubs
Trees: plant shade-tolerant ground covers within the drip line

* Tree species: tolerate expected non-pristine air and water
inputs from the urban landscape

Maintenance
Snow storage or is to accept snowmelt runoff

5.3 Links for Stormwater BMP
and Native Plant Publications

108

8/18/2025
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Appendix G

Plant Selection

109

G.2 Plant Information

Plant Type

Plant Name

Virginia Native Range
Hardiness Zones

Size

Recommended Plant
Spacing

7. Stormwater

Impoundment Zone
Suitability

ouhwnNE

Sun Requirements
Moisture Requirements

. Additional Features/Notes
. Pruning Time

. Bloom Times

. Fruit Time

. Seasonal Photos

110

8/18/2025
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Common Sense Approach

P-FIL-05: 5.4 Installation and
Maintenance Plan

Plant “wet tolerant” species near the center of the practice.
Plant woody vegetation away from points of inflow.

Trees should not be planted directly above underdrains but
instead should be located closer to the perimeter.

Planting holes for trees should be at least 3 feet deep to
provide enough soil volume for the root structure of mature
trees.

Temporary or supplemental irrigation may be needed for
bioretention plantings for plant material survival.

111

Table P-FIL-05-12 Summary of Essential

First-Year Maintenance Operations

112

8/18/2025
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Table P-FIL-05-13 Routine
Maintenance Tasks

113

Activity 4:
Creating a planting plant for a P-FilL-05
using Appendix G

4 N
Afternoon Break: 15-Mins

2:30PM — 2:45PM

114

8/18/2025

57



Activity 4

Creating a Proposal for a P-FIL-05 Bioretention

Scenario:

* A new library has been approved
for construction by the
community!

* Due to the LDA activity
associated with the new library’s
construction, a P-FIL-05
Bioretention is necessary to treat
the post-construction
stormwater runoff generated
from the site.

* You are going to create a planting
plan utilizing Appendix G from
the VSMH

8/18/2025



Quick Review
P-FIL-05 Bioretention

Figure P-FIL-05-3

* Image of bioretention cell
receiving stormwater runoff
from multiple input points (3) in
a mixed-use development in
Blacksburg, VA

8/18/2025



Figure P-FIL-05 A-2

e Typical Micro-bioretention basis
with Level 1 vs. Level 2 design

Plant Information

1. Plant Type 9. Moisture Requirements
2. Plant Name [10.Additiona| Features/Notes]
[3. Virginia Native Range Jll.Pruning Time

4. Hardiness Zones 12.Bloom Times

5. Size 13.Fruit Time
6. Recommended Plant 14 .Seasonal Photos
Spacing

7. Stormwater Impoundment
Zone Suitability

8. Sun Requirements

8/18/2025



3. Virginia Native Range

¢ Mountains - The Mountain region

includes the Valley and Ridge,
Blue Ridge, and Appalachian
Plateau provinces and covers
much of western Virginia.

Piedmont - The Piedmont
encompasses central Virginia and
serves as a transitional zone
between the lower coastal lands
and the Appalachian Mountains.

Coastal Plains - The Coastal
Plains run along the Atlantic
Ocean and feature flatter
topography, sandy soils, and well-
developed ravines and tidal river
systems.

4. Hardiness Zones

8/18/2025



7. Stormwater Impoundment Zone Suitability
e Zone 1: Deep Water Area
* Zone 2: Shallow Water Area
e Zone 3: Shoreline Fringe
e Zone 4: Riparian Fringe Area
e Zone 5: Floodplain Terrace
e Zone 6: Upland Areas

10. Additional Features

10
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G.3.1
Canopy Trees

11

Example: River Birch

Canopy Tree

@ O

Hardiness Zones: 4-9 (all of Virginia )

Stormwater Impoundment Zone Suitability: 3 (Shoreline Fringe), 4 (Riparian Fringe), and 5
(Flood Plain terrace)

Moisture Requirements: Medium to High

Additional Features: Water tolerance, salt tolerance,

urban/pollution tolerance, wildlife/pollinator, and year-round interest

12

8/18/2025



Create a Basic Planting Plan for a P-FIL-05

Instructions:
* Time Allotment: 20-Minutes

,” '\___  * Choose LOCATION of CHOICE for this
/" 3 ) Bioretention (i.e. Williamsburg,
i . {} ;7 - Richmond, Roanoke, Lynchburg, etc.)
\
\ '-~L < Select 3+ plants (tree, shrub,

flowering perennials, grasses) from
N /" the appropriate Native Range and
- Hardiness Zone

* Designate an icon for each planting
and be prepared to discuss!

13

Create a Basic Planting Plan for a P-FIL-05

R W * Choose LOCATION of CHOICE for this
_-Z {} \) Bioretention (i.e. Williamsburg,
J o - Richmond, Roanoke, Lynchburg, etc.)
@ B
\ RN
\\G . ‘, * Select 3+ plants (tree, shrub,
A ‘l ! flowering perennials, grasses) from
a 7/
T the appropriate Native Range and
Hardiness Zone
14
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What Plants did you choose?

Bioretention

Location:
Planting Plan
Plant Type Plant Name Va Native Hardiness SWM Zone Additional
Range Zone Features
Canopy Trees
Understory Trees

Flowering Perennials

Grasses and
Groundcovers

Other Considerations:

Native plants and pollinators

Inlet flow energy reduction (Pre-treatment?)
Flow path

Emergency/Overflow outlet

15
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Handbook Updates and

Revision Process
Version 1.1 and beyond...

115

Technical Review Committee (TRC)

Lo Engineering
Building Virginia and
Colleges and .
Industry . -, Architecture
Universities .
Community
. Local Manufacturers
Environmental Governments
. m X of Stormwater
Community and Regional
- Products
Agencies
9 Virginia Virginia
Agencies Utilities

TRC composition — broad representation (Section 1.4.2)

116
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Handbook Update Process

Identify problems and track comments
Review and prioritize problems and comments
Convene technical review committee meetings

Revise handbook sections and inform users

117

VSMH V1 .1 * Technical corrections:

— Typos and errors
— Add statutory references

— Add CAD and PDF files for
design specs

— Full list of update on website

https://www.deq.virginia.gov/our-programs/water/stormwater/stormwater-
construction/handbooks

118
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Written Comments

 Directly into Encode

* For SWM Program
Guidance:
swmguidance@deq.
virginia.gov

119

120
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