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] B Module 4

Plants and the ESC and SWM Laws,
Regulations and Minimum Standards

] B Module 4a.

Overview
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l l The Overall Principle

Protect downstream properties and waterways!

From what?

Flooding, sediment deposition, erosive force of runoff,
contamination

How do we do that?
Good house keeping, erosion control, sediment control,
runoff reduction, infiltration, stormwater

management, pollution prevention

J B Stormwater law and regulations

During Construction Post-Construction

construction
. practices

““pollution
preventionf
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SWPPP Requirements
(9VAC25-870-54)

Approved
ESC plan

Control
measures
for TMDL

Approved
SWM plan

9 Performance Requirements of
| B theswpPpPP (9VAC25-870-54)

Stormwater
volume and
velocity

Stormwater
discharges

Soil exposure

Natural buffers
and vegetated
areas

Sediment

Steep slopes discharges

Soil
compaction Stabilization
and topsoil

Outlet
structures




Standards &

Standards & : :
Specifications Specifications
p o (II-B & I1-C)

Regulated Activities & Overview of
| B the ESC Law

The stated intent of the law is
“for the effective control of soil
erosion, sediment deposition,
and non-agricultural runoff to
prevent the unreasonable
degradation of properties,
stream channels, waters and
other natural resources”

1/12/2016
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ESC Law and Regulations and Plants

Plant(s) o
Planting 1 Agriculture activity
Vegetative (cover) 3 Definitions (denuded areas &
shore erosion)
Regulations (MS-3)
Stabilization 12 Definition (LDA & Natural
(with plants) Channel Design)

Law (§ 62.1-44.15:57 Bonding)
Regulations (Definitions)
Regulations (MS-1, MS-2, MS-3,
MS-5, MS-7, MS-16d/e, (and MS-
18)

l ' ESC and Plants

Definitions (Regulations)

"Stabilized" means land that has been treated to
withstand normal exposure to natural forces without

incurring erosion damage.




l l ESC and Plants

MS-3. A permanent vegetative cover shall be
established on denuded areas not otherwise
permanently stabilized. Permanent vegetation shall
not be considered established until a ground cover is
achieved that is uniform, mature enough to survive

and will inhibit erosion.

| B ESCand Stabilization (Plants)

MS-1. Permanent or temporary soil stabilization shall
be applied to denuded areas within seven days after
final grade is reached on any portion of the site.
Temporary soil stabilization shall be applied within
seven days to denuded areas that may not be at final
grade but will remain dormant for longer than 14

days. Permanent stabilization shall be applied to

areas that are to be left dormant for more than opg

1/12/2016



l B ESC and Stabilization (Plants)

MS-2. During construction of the project, soil stock
piles and borrow areas shall be stabilized or
protected with sediment trapping measures. The
applicant is responsible for the temporary protection
and permanent stabilization of all soil stockpiles on
site as well as borrow areas and soil intentionally

transported from the project site.

| B ESCand Stabilization (Plants)

MS-5. Stabilization measures shall be applied to
earthen structures such as dams, dikes and diversions
immediately after installation.

1/12/2016



l B ESC and Stabilization (Plants)

MS-7. Cut and fill slopes shall be designed and
constructed in a manner that will minimize erosion.
Slopes that are found to be eroding excessively within
one year of permanent stabilization shall be provided
with additional slope stabilizing measures until the
problem is corrected.

| B ESCand Stabilization (Plants)

MS-16d. Material used for backfilling trenches shall be
properly compacted in order to minimize erosion and
promote stabilization.

MS-16e. Restabilization shall be accomplished in
accordance with this chapter.

1/12/2016



l B ESC and Stabilization (Plants)

MS-18. All temporary erosion and sediment control
measures shall be removed within 30 days after final
site stabilization or after the temporary measures are
no longer needed, unless otherwise authorized by
the VESCP authority. Trapped sediment and the
disturbed soil areas resulting from the disposition of
temporary measures shall be permanently stabilized

to prevent further erosion and sedimentation. —

VIRGINIA DEPARTMENT OF : 2

ENVIRONMENTAL QUALITY

y

Vegetative Control Practices in
| B theESCH

29-30 Seedbed 31-34 Vegetation 35-36 Mulches 37-38 Other
Preparation Establishment + Mulching Vegetative
* Surface » Temporary : Soilstabilization = “°PtOlS
roughening seeding blankets and * Trees, shrubs,
+ Top soiling * Permanent matting vines and
seeding ground covers
* Sodding o i
o Bammudk smdl preservation and
zoysiagrass protection
establishment

\

I — e —— —

\

VIHGINIA DEPARTMENT OF 2

ENVIHONMENTAL QUALITY

y
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Vegetative needs with structural
} B controls in ESCH

9-12 Dikes and 13-14 Sediment 17-21 Waterwayand 2227 Stream

Diversions Traps and Basins Outlet Protection Protection
*Temporary * Temporary S *Vegetative
. . . . * dStormwater
Diversion Dikes Sediment Trap Conveyance Streambank
*Diversions * Temporary Ch. Stabilization
annel

Sediment Basin

. O _ m—

VIRGINIA DEPARTMENT OF ; 2

ENVIRONMENTAL QUALITY

e

1 B Choosing Plant Material for ESC

Annual

Type of Perennial

ESC

Control Annual

(or mulch)

RGN JEPARTMENT OF
ENV ENTAL QUALITY

Perennial

1/12/2016

10



Germination

Growth

Flowering

Root system

Number of seeds Many

Fast (often 1 to

Differences between annuals
l l and perennials

___ |Aonual  Peremmial

Long (sometimes 2 year or

3 days) longer)

Fast Slow

Early and At least after one year of

Abundant growing often much longer
Often few

Shallow Extensive

Replanting Every year Long lived =l

VIRGIN EPARTMENT OF ;2
SNV INTAL QUALITY

Planting Dates

Sept. 1- Feb. 15

Feb. 16 - Apr. 30

May 1 - Aug 31

TABLE 3.31-B

ACCEPTABLE TEMPORARY SEEDING PLANT MATERIALS

"QUICK REFERENCE FOR ALL REGIONS"

Rate

Species (Ibs./acre)
50/50 Mix of
Annual Ryegrass
(Lolium multi-florum}

& 50 - 100
Cereal (Winter) Rye
(Secale cereale)

Annual Ryegrass 60 - 100
{(Lolium multi-florum)
German Millet 50

)

Annuals (Temporary Seeding)
1 8 according to the ESC Handbook

Summer (warm
season) annual

Source: Va. DSWC

1/12/2016
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Annuals (Temporary Seeding)
1 B according to the ESC Handbook

TABLE 3.31-C

TEMPORARY SEEDING FLANT MATERIALS, SEEDING RATES, AND DATES

SEEDING RATE NORTH* SOUTH®
&1} sh 15 | 215 | 5 ol x
SPECIES Acrs 1000 &% o * a 2 e G CHARACTERISTICS
430 | 85 | 1 | 450 | en | unas
OATS 3 bu. {up to 100 B, | 2 s, x X Use spring vasistics (e.g., Noble).
{(Avena sativa) 0t Jess than S0 [hs.)
RYE! 2t {up to 100 Ibe., | 2.5 Tbs, X . X X X Use for lats fall seodings, winter

(Secals coreale) ot leas than S0 Ibs.) caver. Toleratcs cobd and low

moisture.
GERMAN MILLET 50 Ibs. wppea, 1 . X - - X - Warm-seasom annsal, Dies ot first
(Setaria falica) frust. May be sdded o summer
IR,
ANNUAL RYEGRASS® | 60 lbs, 1% Ths. X - x X X | My be added in mizes. Will
(Lokivm mubti-lomm) mow out of most stands.
WEEPING 15 Ibs. 5% oz - X X < | Warm-season percisial. May
LOVEGRASS bunch. Tolersten hot, dey slopes
: wnd acid, infortile soils, May be
sdded to mixes.
KOREAN 5 Ibs. apprex, 1% X X - X X < | Warm season snnusl legume,

LESPEDEZA® Tbm. Tolersics scid soils. May bo
R Sl /

* Northern Piedmont and Mountain region, See Plates 3.22-1 and 3.22-2.
Bl ® Southern Piedmont and Coastal Plain.

© May be used as a cover crop with spring seeding. =
4 May be used as a cover crop with fall seeding.
X May be planted between these dates,
JIRGIN TMENT OF

- May pot be planted between these dates.

Annuals (Temporary Seeding)
1 B according to the ESC Handbook

OATS
(Avena sativa)

RYE?
(Secale cereale)

GERMAN MILLET
(Setaria italica)

ANNUAL RYEGRASS®
(Lolium multi-florum)

LOV. SS
urvula

LESP) 3
ipulacea

1/12/2016
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Perennials (Permanent Seeding)
1 B according to the ESC Handbook

Species Type pH | Drought | Flooding
tolerance | tolerance
Low

Tall Fescue  Grass Cold 5.5-6.2 Fair
Kentucky Grass Cold 6.0-6.5 Poor
Bluegrass

Perennial Grass Cold 5.8-6.2 Fair
Ryegrass

Hard Fescue Grass Cold 5.0-6.2 Good
Red Fescue Grass Cold 5.0-6.2 Good
Reed Grass Cold 5.8-6.2 Good

|y Canarygrass

Low

Low

Perennials (Permanent Seeding)
1 8 according to the ESC Handbook

But also:

Weeping lovegrass = Invasive

Orchard grass =» Suspect/Potentially invasive

Sericea lespedeza = Invasive
Annual lespedeza = Suspect

1/12/2016
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SWM Law and Regulations and Plants
Plant(s) 2 Agriculture activity
Bioretention definition (Part II-C)
Planting
Vegetative 9 Definitions (Hydrology - Regs)
(cover) Definitions (SWM conveyance - Regs)
Definition (Wetlands - Regs)
SWPPP requirements (Part I1-A)
SWM plan (Part II-A)
Part I1-B
Definitions (Part II-C)
Table 1 (Part II-C)
MS4 requirements (Regs) a
Stabilization 2 Definition (Regs)
™ (with plants) SWPPP requirements (Part II-A)

The BMP Minimum Standards and
18 Specifications in Chapter 3 of the
1999 VSMH

1. Earthen Embankments

2. Principal Spillways

3. Vegetated Emergency spillways Components of BMP 6-15
4. Sediment Forebays

5. Landscaping

6. Retention Basins

7. Extended Detention Basins
8. Detention Basins

9. Constructed Wetlands

10. Infiltration Practices

11. Bio-Retention

12. Sand Filters

13. Grassed Swale

15. Manufactured BMP Systems ﬁD

VIRGINIA DEPARTMENT OF
ENVIHONMENTAL QUALITY

14



The BMP Minimum Standards and
18 Specifications in Chapter 3 of the
1999 VSMH

1. Earthen Embankments

2. Principal Spillways

3. Vegetated Emergency spillways Components of BMP 6-15
4. Sediment Forebays

5. Landscaping év

6. Retention Basins

7. Extended Detention Basins

8. Detention Basins

9. Constructed Wetlands

10. Infiltration Practices

11. Bio-Retention = table 3.11-7A—-7C

12. Sand Filters
13. Grassed Swale =» Channel specifications
i i as it is adapted

to the Plant Hardiness Zone E‘Q
15. ManUfaCtu red BMP Systems VIRGINIA DEPARTMENT OF

ENVIRONMENTAL QUALITY

J B Plantsand the BMP Clearinghouse
A S
1. Rooftop disconnection = No* 9. Bioretention
2. Sheetflow Yes 10. Dryswale Yes
3. Grass channels Yes 1. Wetswale Yes
4. Soil amendments No  12. Filtering practices No
5. Vegetated roof Yes 13. Constructed wetland Yes
6. Rainwater harvesting No  14. Wet pond Yes g

|, 7. Permeable pavement No 15. Extended detention Yes
8. Infiltration No

1/12/2016
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l l But which one recommend plants?
2 S 2T
1. Rooftop disconnection 9. Bioretention
2. Sheetflow No  10. Dryswale No*
3. Grass channels Yes 1. Wetswale Yes (13)
4. Soil amendments No  12. Filtering practices No
5. Vegetated roof Yes 13. Constructed wetland Yes
6. Rainwater harvesting No  14. Wet pond Yes (E) gf
L Permeable pavement No  15. Extended detention Yes (E)
8. Infiltration No

] B Module 4b

The details: Plants in the ESC Standards
and Specifications

\uu ANIA DEPARTMENT OF ;2

NVIRONMENTAL QUALITY

16



ESC BMPs that may require
1 8 vegetative (or other) stabilization

3.09 Temporary Diversion Dikes

3.12 Diversions

3.13 Temporary Sediment Trap

3.14 Temporary Sediment Basin

3.17 Stormwater Conveyance Channel
3.22 Vegetative Streambank Stabilization

Need to be stabilized before made

operational (MS-5)

M<

- [
4z
Zz
Ph
£

PARTMENT OF ;2
AL QUALITY

ESC BMPs that may require
1 B vegetative (or other) stabilization

3.09 Temporary Diversion Dikes - Vegetative
3.12 Diversions - Veg./Structural
3.13 Temporary Sediment Trap - Vegetative
3.14 Temporary Sediment Basin - Vegetative

3.17 Stormwater Conveyance Channel - Veg./Structural
3.22 Vegetative Streambank Stabilization

Need to be stabilized before made

operational (MS-5)

me

e 1
Z3
Ei
5=
BE

PARTMENT OF ; 2
AL QUALITY

1/12/2016
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] B Module 4c

The details: Plants in the SWM Standards
and Specifications (lI-C)

VIRGINIA DEPARTMENT OF ; 2
ENVIRONME:

IENTAL QUALITY

| B Minimum Standard 3.05 (VSMH)

Nearly similar as appendix E in the BMP Clearing
house (Part II-B)

Minimum Standard 3.11 (VSMH)

Provides an outdates list of plants including:

English lvy =» Invasive

Japanese Pachysandra =» non-native ’
iwinkle =» Invasive o
o2 DEQ

1/12/2016
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l B Module 4d

The details: Plants in the SWM Standards
and Specifications (lI-B)

J

VIRGINIA DEPARTMENT OF : 2

ENVIRONMENTAL QUALITY

1 B
Part II-B of the Virginia
Stormwater Regulations
require treatment of
water quality and

quantity —

VIHGINIA DEPARTMENT OF : 2

ENVIRONMENTAL QUALITY:

1/12/2016
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| B Traditional BMPs

BMP [
1,000,000 liters of 100 ma/L 1,000,000 liters of 50 mg/L
stormwater pollutant stormwater of pollutant
(multiple storm  (average) (multiple storm  (average)
events) events)

100 kg 50 kg

Total Total pollutant
pollutant load

load discharged ove

M
pa

J B New Stormwater Paradigm

+ Treatment
of runoff

R
Unoff Reducu'On

A\

—

I :
(both, Wﬂﬁ] tratjq

ateI'and n ,

1/12/2016
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I B RRM, “New” BMPs

o
| S— o _.-‘.___ % L SS— o _.-,:__
1,000,000 liters of 100 mg/L of BMP 500,000 liters of 50 mg/L
stormwater pollutant \1’ stormwater pollutants
(multiple storm (average) (multiple storm (average)
events) 50% volume events)
reduction
100 kg 25 kg
Total load Total load of
of pollutant

pollutant disc .
ction fime
s=DEQ

ENVIRONMENTAL QUALITY

1 B RrRM

2. Decrease the
amount of runoff
to receiving
streams

3. Maintain
groundwater

1. Reduce the
total volume of
runoff carrying

pollutants

recharge rates
at development
sites

Virginia
Runoff
Reduction

Method /
[ .

ENVIRONMENTAL QUALITY.

21
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BMP: #2 - Sheet flow to vegetated
I B filter strip or conserved open space

Conserved
open space
(may require
reforestation)

(designed)
Vegetated filter
strip

VIRGINIA DEPARTMENT OF ; 2

ENVIRONMENTAL QUALITY

BMP: #2 - Sheet flow to vegetated
l ' filter strip or conserved open

Vegetated filter strip requirements

1. Dense turf cover, or

2. Landscaped with herbaceous cover, shrubs and trees
3. 90% cover after the second growing season

4. Near roads need to use salt tolerant species

5. Plants should be able to with i

VIHGINIA DEPARTMENT OF : 2

ENVIRONMENTAL QUALITY.

22
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BMP: #2 - Sheet flow to vegetated
I B filter strip or conserved open space

-

75 Min.

Reforested conserved open space (mostly buffers) requirements
Replace turf with native trees and shrubs, or

Transition between vegetation types (meadow to shrubs to woods)
Prefer deep rooting species
Over stock the area
Random spacing

uhwNeE

VIRGINIA DEPARTMENT OF ; 2

ENVIRONMENTAL QUALITY

BMP: #2 - Sheet flow to vegetated
I B filter strip or conserved open space

o

Removal of TP by Removal of TP by
Runoff Reduction Treatment

Yes No

oa )

VIHGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY.

23
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I § BM™mP: #3 — Grass channels

* The local street right of
way is the prime
location to use
channels

l . BMP: #3 — Grass channels
Table 3.3: Maximum Permissible Velocities for Grass Channels
Erosion .
Cover Type Slope (%) | Resistant Soils [ ooy Eroded
(ft./sec.)
(ftIsec.)

Bermudagrass* 0-5 ] 4.5
Kentucky bluegrass ¥
Reed canag{grass* * 0-5 5 38
Tall fescue
Bermudagrass 5—10 5 3.8
Kentucky bluegrass
Reed canarygrass 5—10 4 3
Tall fescue

2 0-5 4 3
Grass-legume mixture 5-10 3 23
Kentucky bluegrass
Reed canarygrass =10 3 23
Tall fescue
Red fescue 0-5 25 19

Sources: Virginia E&S Control Handbook, 1992; Ree, 1949; Temple et al, 1987; NOVA, 2007

VIHGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY.

24



. Red fescue

(http://vaplantatlas.org)

Show image with county labels

Detail

Family
Poaceae

Botanical Name
Festuca rubra L. ssp. rubra

Common Name
Red Fescue

Synonym(s)
Festuca rubra L.

Flora of Virginia Name/Status
Festuca rubra L. ssp. rubra

Comments

Habitat
Native races occur in dune grasslands, salt scrub, and borders of oligohaline
to mesohaline marshes in the Coastal Plain, and in middle- to high-elevation
forests, rocky woodlands, barrens, and bogs in the mauntains; presumably
introduced races occur in fields, pastures, weedy clearings, and other apen,
disturbed habitats. In our area, this species is considered to be partly native
and partly introduced. As a whole, it varies from infrequent to locally
common throughout.

Native Status
Native

Reed canary grass

Phalaris arundinacea L.

Kentucky bluegrass

Poa pratensis L. ssp. pratensis

Shov image vath county (abels

image with cou els
Detail
Family
Poaceas

Botanical Name
Phalaris arundinacea L.
Common Name
Reed Canary Grass, Ribbon Grass
Synonym(s)
Flora of Virginia Name/Status
Phalaris arundinacea L.
Comments
Habitat
Fens, calcareous spring marshes, river shores, wet meadows, wet fields, and
low roadsides. Frequent to locally abundant in the mountains and inner
Piedmont; infrequent in the outer Piedmont; rare in the Coastal Plain.
Native Status
Native

Detail

Family
Poaceas
Botanical Name
Poa pratensis L. ssp. pratensis
Common Name
Kentucky Bluegrass
Synonym(s)
Flora of Virginia Name/Status
Poa pratensis L. ssp. pratensis
Comments
According to FNA, the only vars. of Poa pratensis native to North America
are those of the far northern / boreal region. Var. pratensis is introduced
and naturalized from Eurasia.
Habitat
Fields, pastures, roadsides, clearings, lawns, and other open, disturbed
habitats; also widespread but scattered in various natural forests,
woodlands, and wetlands. Common in the mountains and Piedmont; more
locally 5o in the Coastal Plain.
Native Status
Introduced

1/12/2016
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I § BM™mP: #3 — Grass channels

Removal
of TP by
Runoff
Reduction

Removal
of TP by Yes
Treatment

Yes

Two types:

* Level 1 = soil media <4”

* Level 2 =» soil media 4”-8”

* Specific drought/heat/
wind/sun tolerant plants

(Sedums) -
Table 5.3. Ground Covers for Vi d Roofs in Chesapeake Bay Watershed
Plant Hardiness Zone 7 Plant Hardiness Zone 6
Delosperma Tiffendell Magenta’ Delosperma coopen
Hieracium lanatum Delosperma ecklonis var.iatifolia
Sedum lineare 'Variegatum' Hieracium villosum
Sedum makinoi Orosfachys boehmeri
Sedum tetractinum Sedum hispanicum
Sedum stoloniferum Sedum pluricaule var. ezawe
Sedum urvillei

Note: Landscape architects should choose species based on shade tolerance, ability to sow or not,
foliage height, and spreading rate. See Snodgrass and Snodgrass (2006) for definitive list of green roof

plants, including accent plants.

1/12/2016
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| B BMmP: #5 — Vegetated roofs

Removal
of TP by
Runoff
Reduction

Removal
of TP by No
Treatment

Yes

B

 Surface runoff is directed
into a shallow landscaped
depression that incorporates
many of the pollutant
removal mechanisms that
operate in natural

ecosystems
Different types:

* Micro-bioretenti

1/12/2016
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Design considerations:
* Size
* Level of design

* Proximity to structures and
septic systems

| § BM™mP: #9 — Bioretention basins

Level 1

l . BMP: #9 - Bioretention basins

Level 2

Vegetation: turf, herbaceous, or shrubs (min = 1
out of those 3 choices).

Micro

Vegetation: turf, herbaceous, shrubs, or trees (min
= 2 out of those 4 choices).

Planting Plan (Section 6.8): a planting template to
B|O include turf, herbaceous vegetation, shrubs,

and/or trees to achieve surface area coverage of
at least 75% within 2 years.

Planting Plan (Section 6.8): a planting template to
include turf, herbaceous vegetation, shrubs,
andfor trees to achieve surface area coverage of
at least 90% within 2 years. If using turf, must
c‘a)mbine with other types of vegetation 1

1/12/2016
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BMP: #9g -
Bioretention
basins

Table 9.4. Popular Native Plant Materials for Bioretention

Marsh Marigold

Perennials/Herbaceous Shrubs Trees
Virginia Wild Rye Common Winterberry River Birch
(Elymus virginicus (irex icil (Betuia nigra)
Redtop Grass Inkberry Red Maple
(Agrostis alba) (llex glabra) (Acer rubrum)
Swamp Milkweed Sweet Pepperbush Pin Oak
(Asciepias incarnata) (Clethra ainifolia) (Quercus palustris)
Switchgrass Wax Myrtle Willow Oak
(Panicum virgatum, (Myrica cerifera) (Quercus phelios)
Cardinal Flower Virginia Sweetspire Sweetgum
(Lobelia cardinali (ltea virginica) (Liquidambar styraciflua)
Common Three Square Swamp Azeala Black Willow
(Scirpus americanus) (Azeala viscosum) (Salix nigra)
Sensitive Fern Button Bush Grey Birch
(Onoclea sensibilis) (Cephalanthus occidentalis) (Betula popuiifolia)
Blue Flag Black Haw Black Gum
(Iris versicolor) (Virburnum prunifolium) (Nyassa sylvatica)
Woolgrass Indigo Bush Sycamore
(Scirpus cyperninus) (Amorpha (Platanus occidentalis)
Indian Grass Arrowwood Green Ash
(Sorghastrum nutans] (Virburum dentatum) (Fraxinus pennsylvanica

Sweetbay Magnolia*

(Caltha palustris) (Magnolia virginianaj
Joe Pye Weed Atlantic White Cedar*
(Eupatorium purpureum) (Chamaecyparis thyoides)
Turk’s cap lily Bald Cypress*
(Lilium superbum) (Taxodium distichum)
Bee Balm Grey Dogwood
(Momarda didyma) (Cornus racernosa,
Northern Sea Oats Smooth Alder
(Chasmanthium latifolium) (Alnus serruiata))
Serviceberry
(Amefanchier canadensis)
Redbud
(Cercis di
Box Elder
(Acer negundo)
Fringe Tree

(Chionanthus virginicus)

Note: Prior to selection, please consult bioretention plant lists for more detailed information regarding
inundation, drought and salt tolerance for each species.
* most applicable to the coastal plain

Removal
of TP by
Runoff
Reduction

Removal
of TP by
Treatment

Yes

Yes

. BMP: #9 - Bioretention basins

1/12/2016
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l l BMP: #10 — Dry swales

 Soil filter system that
temporarily stores and

then filters stormwater
e Level 1 2 turf

* Level 2> incorporates
trees and shrubs

l . BMP: #10 - Dry swales

Removal
of TP by
Runoff
Reduction

Removal
of TP by Yes
Treatment

Yes

1/12/2016
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l l BMP: # 11 — Wet swales

e Cross between a wetland
and a swale

* Intercept shallow
groundwater to maintain
a wetland plant
community

* Two levels:

— Level 1 2 No plants

l . BMP: # 11 - Wet swales
'

Removal
of TP by
Runoff
Reduction

Removal
of TP by Yes
Treatment

No

1/12/2016
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| § BM™mP: #13 - Constructed wetlands

* Runoff from each storm
displaces runoff from
previous storms

* Long residence time allows
multiple pollutant removal

l . BMP: #13 - Constructed wetlands

o iy
P 0 > gy by
phan &)

Zone 1: -6 inches to -12 below &R o
the normal pool elevation RTAONGE)
Zone 2: -6 inches to the =3 ol
normal pool elevation)

Zone 3: From the normal pool = 485k
elevation to + 12 inches above
it)

Zone 4: +12 inches to + 36
inches above the normal pool
elevation (i.e., above ED

1/12/2016
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Table 13.3. Popular, Versatile and Available Native Trees and Shrubs for Constructed Wetlands
Shrubs Trees
Common & Scientific Names Zone Common & Scientific Names Zone
Button Bush 2,3 Atlantic White Cedar 23
(Cephalanthus occidentalis) (Charnaecyparis thyoides)
Common Winterberry 3,4 Bald Cypress 2,3
| (Mex verticillatta) (Taxodium distichum)
Elderberry 3 Black Willow 3.4
(Sambucus canadensis) (Salix nigra)
U0  [lindigo Bush 3 Box Elder 2,3
"U {Amorpha fruticosa) {Acer Negundo)
c Inkberry 2,3 Green Ash 3.4
(lex glabra) (Fraxinus pennsylvanica)
(U [ Smooth Alder 2.3 Grey Birch 14
p— (Alnus serrulata) (Betula populifolia)
+ Spicebush 3.4 Red Maple 3.4
) (Lindera benzoin) (Acer rubrum)
3 Swamp Azalea 2.3 River Birch 3.4
(Azalea viscosum) (Betula nigra)
FU Swamp Rose 2,3 Swamp Tupelo 2,3
'‘Rosa palustris] (Nyssa biflora)
I v Sweet Pepperbush 2,3 Sweetbay Magnolia 3,4
+ (Clethra ainifolia) (Magnolia virginiana)
M o Sweetgum 3,4
=i S (Liguidambar styracifiua)
:H: - Sycamore 3,4
oo (Platanus occidentalis)
Q_‘ N Water Oak 3,4
g {Quercus nigra)
E Willow Oak 34
O (Quercus phellos)
Zone 1: -6 to-12 OR -18 inches below the normal pool elevation
-6 inches to the normal pool elevation
From the normal pool elevation fo +12 inches
+12 to +36 inches; above ED zone

Table 13.4. Popular, Versatile and Available Native

and for Wetlands
Plant Zone | Form | 'mundation |\ vale Notes

Armow Arum High; berries are Full sun to partial

(Peftandea virginica) 2 | Emement |Upo1% | catenby woodducks | shade

Broad-Leaf Arrowhead .

(Duck Potato) 2 | Emergent | Uptoif 1‘;‘2’2&:‘:‘5'3?:& é'ﬁg;fz'r"‘

(Saggitaria latifolia) :

Blueflag Iris* B B Full sun (to flower)

g 2.3 | Emergent | Uptoin. | Limied et
Tolerant of

High; songbirds and
(E‘f::m"‘fo;ii S 2,3 | Pedmeter | Upto3in. | browsers; winter food &‘f;““:::g :::;\
. #13 and cover Shade
. Bulltongue Arrowhoad Waterfowl, small Full sun to partal
e 2,3 | Emergent | 024in
Burreed 5

mammals shade

Waterfowl, small Full sun to partal
Emergent oa mammals shad

Cardinal Flower * Periodic Full sun to partial
Constructed Gt 5 | e | e s s |

Moderate; small
Ci Rush 3
it 2,3 | Emergent | Uptoizin. | mammals, waterfow,

songbirds
wetlandas P
Common Three Square High; seeds, cover, | tolerate periods of

2 | Ememgent | UptoBin

Full sun to partial

(Scipus pungens) waterfowl, songbirds | dryness; ull sun;
high metsl removal
May biomagnify
Duckweed 12 | submergent N High; food for metals beyond
(Lemna sp. J / Emergent L waterfowl and fish concentrations
found in the water
Drier than
other Joe-
Pys Weeds; : , .
Joe Pye Weed 2.3 | Emergent | diytomeist | Buterlies, songbicds, | Tolerates all ight
(Eupatorium purpureurm) Jiinit i conditions
periodic
inundation
Lizard’s Tail

Low; except for wood | Rapid growth
(Saururus cernus) 2 | Emergent | Uptolft | gupes shade-tolerant

Full sun; can

m’;.:c::’;"““z auod) 2,3 | Emergent | Upto3in. | Low:nectar tolerate periodic
Pickerelweed Woderate; ducks, Full sun 1o partal
(Pontederia cordata) 23 | Emergent | UplM | nociarforbuttedies | shade
Extremely high; Removes hieavy
F;’:!‘;,‘r'!v*‘:m — 1 | submergent Yes waerfowl, marsh and | metals from the
Heioh o shore birds water

Prefers full sun,
although tolerant of

Rice Cutgrass a5,
S shade; shoreline

Roorsia cryasides) Emergent | Upto3in. | High; food and cover

Sedges Figh: waterfow, Wetland and
(Carex spp.) 2.3 | Emergent | UptoBin. | ohis upland species
Full sun;
Softstem Bulrush Maderate: good cover | aggressive
(Scipus validus) 23 | Emergent | Up2ML | oty colonizer; high

poliutant removal
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| § BM™mP: #13 - Constructed wetlands

Removal
of TP by
Runoff
Reduction

Removal
of TP by Yes
Treatment

No

l . BMP: #14 — Wet ponds

» Consist of a
84 permanent pool
of standing water
that promotes a
better
environment for
gravitational
settling, biological
uptake, and

1/12/2016
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l l BMP: #14 — Wet ponds

~ Design considerations:
g+ 25 ft. buffer

No trees or shrubs on

~ embankment!

"+ No shade species

* No species susceptible
to wind damage

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

RIPARIAN
] | BMP:#14- BurrERs
MODIFICATION
Wet Pond & MITIGATION
SPECIES GUIDANCE MANUAL

Selection — ~

\
-
eDCR Vineisia DEpsTsEsT oF Conservarion axn RECREATION

CrEsareake Bay Local, Assistance

VIHGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY.

35



l l BMP: #14 — Wet ponds

Removal
of TP by
Runoff

#% Reduction

Removal
of TP by Yes
Treatment

No

e Relies on 12 to 24 hour
detention of stormwater
runoff after each rain event

* Two levels:

— Level 1 = turf cover on
bottom

— Level 2 = Trees and wetlands
in planting plan

1/12/2016
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Removal of
TP by Level 1: No
Runoff Level 2: Yes
Reduction
Removal of
Yes for

TP by

both levels
Treatment

| B BM™mP:# 15 — Extended detention pond

JEPARTMENT OF
SNTAL QUALITY

* Divides Virginia into 3 regions:

— Coastal
— Piedmont

— Appalachian

* Divides a site up into 6 zones:

— Deep water

Shallow water

Shoreline fringe

Riparian fringe

Floodplain terrace

1 8 Appendix E: Landscaping

Figure E-1. Virginia Physiographic Regions

NOTE: ZONE 2 INCLUDES L0 NARSH AND HI
ZOE 1 - DEEP WATER ZONE MARSH DEPTH ZONES.
ZONE 2~ SHALLOW WATER AREAS

ZONE 3 - SHORELING FRINGE

ZONE 4~ RPARAN FRINGE
ZONE 5 - FLODDPLAN TERRACE
ZONE 6 - UPLAND SLOPES

Figure E-2. Planting Zones for Typical Stormwater BMPS

1/12/2016
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Table E-1a. Native Tree/Shrub Guide for Stormwater Management Table E
e
Areas in the Mid-Atlantic — USA Trees and Shrubs
: TreeiShrub Zonel Form || Avaitable |70 Wildlife Value Notes
Tree/Shrub. [*Zome|| Form ||Available Wildlife Value Notes. EanE
‘Tolerance
fcommon Choke c igh, birds, mammals.
Fags gramdifolia) 4 isds. ell-dained soils.
- - SR [ohade and sieh soils.
merican Holly ig [Fosstal plitn anly. ommon Spicebush (Linderd | 45 | pec. Shrub yes n0 ‘ery high. songbirds. [Folerates acidic soils.
s 56 | Dec.Tr Y " [refens shade and rich enzoin)
v X e Tree e some [ e etes e and i = JGood understory species.
] [ohattow rooted, subject
Most commnin flood | [astem Contonwocd (Popules| g5 | poe Troe | yes e Moderate, cover, food. fo windthrow. Invasive
Jmerican Hormbeam w | v | w o [Moderte, food, tains and bottom land of| - Hettoides) rige o
A ksl : 5 G ¥ frowsing, it pid g
fiad mountains [Folerates al sunishade
Moderate. Maostly
wiwood Viburnum s | mi] 5 o [Hieh. songbinds and  [Grows best in sun 10 s conadensis) 58 |omTe) Y% Loverand some food. [onditions. Tolerates
iburam dentatun) ¥ 5 s, et gl
JFult sun to partial shade
[Forested Cousat plain _ P
i Cypress ol s | e e B st rea ot trmipers | 4 < | o e |y o Bigh Bt forbints, [Formon i weilnds,
 Fesodlum ditichum) 4 . v podpering e to Lo Toteses | rniana) i ome cover b bogs snd el of
firought. rams.
" figh. nesting, food  [Coastal Plain only. JExtremely bigh for
i N 456 | Dec. st | ves B0 fover Berries st nt [Rootsfx N. Toerstes | e _— 456 | Dec.Shaub | yes yes aadcover, for  [Full san to parial shide
yricia pensylvanica) bl bt ackipaol ambcus canadenss
[Biternut Hickory _— . i oistsoils o wet bolton r [Prefers rich, moist soils
(Carya cordiformis) 349 |[| e e Mo Yo fightod areas. *;:A",‘:;‘:“’L Dogwood (Comis {45 6 | Doc. Tree no yes High, birds, food.
el sible problem.
[Black Cherry . High, fuit is caten by [[ PRty floodec
¥ Y 56 [ Decree | ves yes forested areas. Possible | fringe Tree Dec. Shrub ioderate, Foodand [Full sun to panial shade
(Pranus serotina) many bird e 345 - -
s infes (Chionanthus viginicas) or small treef over. [Folerates acidic soil.
[Feamporarily flooded Rapid growing streaen
[Black Walout 56 | Dectree | ves e figh ood. [eetiadsaiong fiood. | [men AbHed Adh 45 | Decree | yes yes  Moderute, songbirds. pank stabilizer. Full s
|ougtans nigra) § b tains. Well drained, ich| | Fraimus pennysytvanica) e e
o o partal shade.
- fackberry P < »
F—— e ne e sk ot 56 [ Deetree | yes ves  [High, food and cover. [Ful sun to partial shade.
iy iatica) i
v caccoons, owls. arial shade. onwood! Hophornbeam 56 | Deatos |y yoo  [Modene oodand  [Folerant of al sunlight
[Black witlow figh, browsing and  [Rapia prowth, stabilizes | JOstrre vinginiana) ! wse Fondition
345 | DeeTree | ves yes "
Saix nigra) avity nesters tream banks. Full sun. Rapid inital growt.
JLarch, Tamarack 5 R T I i s
Ioutonbush tigh, ducks and B 3 no o, [T ull sun, acidic bogey
2345 Dec.Sheub | Yes yes horebirds. Seeds, i oils.
| Cephatanhus accidentatis) Y [lhorebieds. Seeds.  [Will grow indry areas.
ectar ing. " oastal piain oniy
hestnut Oak High, Cover, browss [Gypsy moth trget. Dry | ool Pine 56 [conit Tree|  yes yes  [oderate food, g rant of extreme soil
|Ouercus prinss) 5 || DeaTs | M " bndiood s o) pesting. squimels. | ongiions,
“Submergent Aquatic Vegelation “Submergent Aguatic Vegetation
Shallow Water Bench - 6-12 inches Deep Shallow Water Bench - 6-12 inches Deep
oreline Fringe - Regularly Inundated Area Shoreline Fringe - Regularly fnundated Area
Riparian Fringe - Periodically Inundated Area, Wet Soils Riparian Fringe - Periodically Inundated Area, Wet Soils
Floodplain Terrace - Infrequently Inundated, Moist Soils Floodplain Terrace - Infrequently Inundated, Moist Soils
Upland Slopes - Seldom or Never Inundated, Moist To Dry Soils Upland Slopes - Seldom or Never Inundated, Moist To Dry Soils

VIRGINIA D
|
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