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Module 5
Planning/Plan Review

Planning Strategy for Vegetative
Controls

• Planning for vegetative controls

should be an integral part of the

site-planning process

• Step by step guideline in Chapter

VI of the ESC Handbook

• Use of appropriate site- specific

vegetation must be considered
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How do we use plants in site
development?

1. Erosion and Sediment

Control

2. Stormwater

3. Landscaping

4. Buffers

o Sound

o Visual

o Pollutants

Benefits of Vegetation

• Protection from raindrop
impact

• Slows runoff velocity and
filters sediment from runoff

• Roots bind the soil surface &
enhance filtration

• Increased organic matter
improves soil structure

How Vegetation Prevents Erosion
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Cost Effectiveness of Vegetative
Erosion Control

• Structural controls can be

up to three times more

expensive

• Effectiveness of a good

vegetative cover is about

90-99%

Effectiveness of various ground
covers in preventing soil loss

Full established stands of: % Reduction

Permanent Grasses 99

Perennial Ryegrass 95

Annual Ryegrass 90

Small Grains 95

Millet or Sudan 95

Field Bromegrass 97

Grass sod 99

Mulches (straw at 2 ton/ac.) 98
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Most cost effective

Preservation of Existing
Vegetation

• Incorporate native
vegetation

• Careful scheduling reduces
clearing & grading

• Also reduces time of
exposure of denuded soil

Plants and ESC

Two uses of plants:

• Temporary stabilization

– Areas not at final grade but not disturbed for more than 14 days

– Perimeter controls and other ESC measures left in place <1 year

– Areas ready for permanent revegetation at the wrong time of

year/season

– Topsoil stock piles

• Permanent stabilization (aka landscaping)
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Choosing Plant Material for ESC

Type of
ESC

Control

Temporary

Permanent

< 1 year

> 1 year

Wrong
season

Right
season

Annual

Perennial

Annual
(or mulch)

Perennial

Temporary Stabilization

Done with annuals:

• MS-1

• MS-2

• MS-3

• MS-5

> 1 year use perennials
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Topsoil

• Surface layer of the soil profile

• Darker due to more organic

material

• The major zone of root

development

• Location of nutrients and water

Topsoil

Topsoil stockpiles

Greatly reduced
soil life
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Maintaining Soil Life in Topsoil
Stock Piles

A (topsoil)

B

C

4”

6’

Loss of Mycorrhizae
Loss of nitrogen fixing bacteria
Loss of other beneficial

organisms

Topsoil Stockpile
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Micorrhizal
mushrooms

Maintaining Soil Life in Topsoil
Stock Piles

To maintain native soil life
(mycorrhizae and other life) we
need:

• Grow plants on the pile
• Best would be: native plants

(native annuals???)
• In the past literature

suggested a cover crop of
buckwheat

Buckwheat
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Plants and ESC

Two uses of plants:

• Temporary stabilization

– Areas not at final grade but not disturbed for more than 14 days

– Perimeter controls and other ESC measures left in place <1 year

– Areas ready for permanent revegetation at the wrong time of

year/season

– Topsoil stock piles

• Permanent stabilization (aka landscaping)

Planning for landscaping/planting

Plant selection considerations (the old days):

• Low Maintenance

• High Maintenance
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Planning for landscaping/planting

• Forest and Open

Space

• Managed Turf

Plant selection considerations (now):

Planning for landscaping/planting

Plant selection considerations:

• Use
Recreation Sports fields

Lawns
Shade
Privacy
Beautification
Wind screen
Functionality Stormwater

Forestry
Fruit orchard
Wildlife/insects
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Planning for landscaping/planting

Plant selection considerations:

• Light

• Soil

• Nutrients

• Water

Sun
Part shade
Shade

Irrigation
Wet Tolerant to Occasional inundation
Facultative Drought tolerant
Upland Requires even moisture

Deep Sand
Average Clay
Well draining Poorly draining

Acid Poor
Neutral
Rich
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Soils … you are what you eat

Good/fertile soil Poor/infertile soil

Topsoil

• Site stripping, stockpiling

and reapplying topsoil

may not be cost effective

• Can delay seeding or

sodding operations

• May increase soil

exposure time

• May contain weeds
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Construction = Soil Compaction

1. Stripping of topsoil
2. Placement of equipment
3. Storage
4. Replacement of top soil?

Soil Compaction

Normal Soil Compacted Soil

Water Air
No moisture
No air
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Soil Compaction
High permeability

Lower bulk density

Lower
Weight

More pore space

Low
permeability

Higher bulk
density

Higher Weight

Less pore space

Soil

• Soil is the most important

factor in establishing a good

self sustaining plant

community (MS-3).

• Soil quality can be influenced

by management (planting bed

preparation, liming,

fertilization, organic

amendments, watering).
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Plant nutrition: The essential
nutrients

Soil Testing

 Soil texture, pH and
nutrient content should be
determined before
application of lime and
fertilizer

 Soil samples are sent for
testing

 Small fee

 Saves time, money

Will help to establish
vegetation correctly
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• Liming and fertilizing the subsoil may be a good growth
medium for seeding

• Clay content makes moisture available

• Clay content deters leaching of nutrients

Topsoil

Topsoiling

• Strongly recommended

for high maintenance

turf areas

• Good for areas where

the soil is shallow, or

soils that contain toxic

materials and critically

low pH
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Simplified Construction Process

1. Site survey & environmental review

2. Design/planning

3. Permitting

4. Contracting

5. Installation of perimeter controls (+ inspection of
controls)

6. Site clearing and grading

7. Construction

8. Landscaping

9. Bond release and occupancy

10. Continued inspection of SWM BMPs

Planning for landscaping/planting

Plant selection considerations:

• Use
Recreation Sports fields

Lawns
Shade
Privacy
Beautification
Wind screen
Functionality Stormwater

Forestry
Fruit orchard
Wildlife/insects
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Appendix E. Landscaping

Stormwater Plant Requirements

So what are the commonalities?

• Able to withstand periodic flooding

• Able to withstand intermittent dry periods

• Should have a high light requirements

• Will be exposed to high temperature (also of
runoff)

• May have size requirements
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Moisture Requirements

• Plants that grow in deep water

• Plants that grow in shallow water

• Plants that require constant moist soil

• Plant that tolerate alternate inundation

and dry soil

• Plants that tolerate alternate inundation

and extended dry periods

Stormwater Plant Requirements

So what are the commonalities for plants in wet

ponds/wetlands

• Obligate water

depth

• Specific water depth

requirement/

tolerance
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Some Species that Require
Inundation

Some Species that Require
Inundation

Common three square
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Some Species that Require
Inundation

Soft-stem bulrush

Some Species that Require
Inundation (available from growers)

• Deep Water (>6”)

– Needle Spikerush (Elocharis aricularis)

– Duckweed (Lemna species)

– American lotus (Nelumbo lutea)

– Yellow pond lily (Nuphar advena)

– White water lily (Nympaea odorata)

– Claspingleaf pondweed (Potamogeton perfoliatus)
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Some Species that Require
Inundation (available from growers)

• Shallow Water (0”-6”)

– Soft rush (Juncus effusus)

– Sweet flag (Acorus americanus)

– Horse tail (Equisetum hyemale)

– Blue flag iris (Iris versicolor)

– Arrow arum (Peltandra virginica)

– Pickerel weed (Pontederia cordata)

– Bulltoungue (Sagittaria lancefolia)

– Lizard tail (Saururus cernuus)

Some Species that Require
Inundation (available from growers)

• Shallow Water (0”-6”)

– Three square (Schoenoplectus pungens)

– Softstem bulrush (Schoenoplectus

tabernaemontani)

– Wool grass (Scirpus cyperinus)

– Burreed (Sparganium americanum)

– Water millet (Zizaniopis millacea)



1/12/2016

23

Plants that do not require
standing water

Too many to mention:

But:

• Go native

• Consult guides, flora and growers on moisture

requirements

• Be aware of growing/rooting habit

Example

• Red maple (Acer rubrum):

– Seems to have an affinity for foundations, septic lines and

other drain lines

• An oak ≠ an oak ≠  an oak:

– Red oak is an upland species,

– Willow oak tolerates multiple moisture regimes,

– Overcup oak grows in wetlands
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Plant selection

Plant Selection

• Proposed use (ESC, SWM, landscaping)

• Proposed location in the landscape (wet, moist, dry,

sun, shade, partial shade)

• Native vs. Non-native (watch out for invasive!)

• Source of plant materials (nursery, native grower,

whole sale)

• Type of plant materials (seed, containerized, ball and

burlap, sprigs, plug, bare root)
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Figure E-1. Virginia Physiographic
Regions

Useful Classifications for ESC and
SWM – Plant Hardiness Zone
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Useful Classifications for ESC and
SWM – Plant Hardiness Zone

Plant
Selection
Example

Cardinal Flower – Lobelia cardinalis

Light Sun to part shade
MoistureMoist to wet
Salinity No
BrowseMedium

Height 24”-48”
Spread 12”-24”
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Plant
Selection
Example
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Eco-Regions of Cardinal Flower
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Lobelia cardinalis



1/12/2016

29

Additional issues to consider in
planning process

• Co-location of BMPs

• Phasing/timing of conversion

• Use topsoil or subsoil?

• Native plants are favored by deer

Additional issues to consider in
planning process

• Co-location of BMPs
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Additional issues to consider in
planning process

• Phasing/timing of conversion

– Plants may require irrigation

– Timing of planting of species that require inundation is

critical

– Site needs to be stabilized before conversion

Additional issues to consider in
planning process

• Use topsoil or subsoil?

– Subsoil probably ok for forest/open space

– Topsoil better for managed pasture

• Subsoil can be amended to create fertile planting bed

– Compost

– Fertilizer

– Lime

– Cultivation

Soil analysis
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Additional issues to consider in
planning process

• Native plants are favored by deer/geese


