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Plantings & Vegetation

Salvage native plant materials for reclamation.

Return disturbed areas to pre-construction grade, and replant with native vegetation appropriate
to the locality.

When selecting species, consider aesthetics, interference with views, potential to function as a barrier
to human traffic, advisability of discouraging grazing/browsing, advantages of diversity.

Are air temperatures, soils, water regimes, soil and water salinities appropriate? Check soils on-site to
determine history of water-table fluctuations. Monitor water table with wells and in-stream staff gauges.

If comparable species are not currently on-site, determine the reasons why; causes may need to be addressed
before plantings can be successful, or more elaborate irrigation systems may be required.

Where access is impossible, difficult, or damaging to a site in the Spring, plant in late Fall. (Nurseries
may need much advance notice to provide stock at this time. Frost heaving may damage plantings.)

Plant species from several groups (e.g., grasses, sedges, rushes, shrubs, trees) to optimize survival
and diversity.

For marshes with low-moderate-energy shorelines, plant sedges, grasses, and rushes.

For riparian areas and uplands, plant grasses, shrubs, and trees. These are adapted to growing in the
nutrient-poor, low-moisture environment of higher beach elevations, where they are subject to abrasion by
windblown particles. They serve to trap windblown sand, reduce raindrop impact, decrease rate of overland
flow, increase infiltration, provide habitat and shade, and enhance beauty of the site.

For high-salinity sites, cottonwoods, willows, greasewood, saltbush, and saltgrass have proven to adapt well.

Plant grass-like plants near waterlines, succeeded by shrubs and trees further upslope.

Provide illustrated cross-sections of the site and preferred site conditions for plantings.

For sites underlain with clay lenses or caliché hardpan, auger 15” holes (with a self-cleaning auger)
through to the water table before planting trees.

When fertilizing, dig hole deeper than required for the plant; add fertilizer in bottom of hole;
backfill to prevent concentrated fertilizer from coming into direct contact with roots.

(continued)

GENERAL DESIGN CONSIDERATIONS



24  Plantings & Vegetation Colorado State Parks

GENERAL DESIGN CONSIDERATIONS (CONTINUED)

If planting on a slope, create a niche or pocket with a surface that slopes back into the existing slope,
to trap moisture and encourage any sediments to settle where they will not smother the plant.

To prevent wind damage, transport any transplants in closed vehicles or covered loads.

Be prepared with temporary wavebreaks (e.g., log booms, coir fiber bags, floating tire mats) to protect
sensitive new shoreline plantings.

To prevent geese from scratching up plantings, plant through chicken wire laid on the ground surface.

Be prepared to water new vegetation (first year).

Under optimal site conditions, anticipate 10% mortality; order 10% more plants than the plan calls for,
and schedule purchase/collection and replanting in the subsequent year(s).

If using nursery stock, harden plants by allowing them to stand outside in partial shade for 1-2 weeks
before planting.

Protect new plants from predation. Hardware cloth is necessary for mice and other small mammals.
Mesh is necessary for protection from rabbits. Browsing by deer, and trampling by domestic animals
may call for fencing of entire area.

Protect trees from mechanical and other injury during activities disturbing the land.

Provide clear signage and/or levy fines for vehicle incursions into areas fenced for protection.

Remove excavated materials in layers, and replace in the original sequence, relative to the new site
topography and hydrology.
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NOTES:

Brush layers take well approximately 0.5-4.0’
above high water.

DEFINITION:

The insertion of cuttings into a bank or slope
in rows that run on contour

APPROPRIATE FOR:

❖ sites experiencing severe erosion;

❖ gullies requiring fill;

❖ seep areas;

❖ stabilizing deep, loose soils;

❖ stabilizing backfill (e.g., above bulkheads
[see page 75] and revetments [see pages
65 and 79]); and

❖ sites that require sediment and seed entrapment.

DESIGN/ IMPLEMENTATION:

Cut stems of live but dormant, rooting species
(e.g., willow spp., red-osier dogwood).
Cut butt ends at 45° angle, tops at 90°.

Cut stems 6’ long for use in fills,
3’ long for use in trenches.

Lay stems in 6” layers in a criss-cross pattern
(1) on successive lifts of fill, (2) in trenches dug
18-30” into a slope, or (3) inserted into holes
at 3-12’ intervals (spacing may be greater
at the top of a slope, closer at the base).

Key stems to undisturbed soils beneath loose
soils and at the margin of the gully.

Backfill, and trim exposed stem to 3” from surface.

Work uphill, filling and tamping each trench
with soil excavated from the next trench.

Saturate soil thoroughly.

Irrigate for one month in cases where soil is
not already saturated.

BRUSH LAYERING
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BRUSH MATTING

DEFINITION:

The placement of cuttings directly on a streambank or shoreline, with butts in standing water

APPROPRIATE FOR:

❖ stabilizing streambanks and shorelines.

DESIGN/IMPLEMENTATION:

Cut stems long enough to stand in water while protecting bank above high water (or as long as is available).

Lay stems in 6” layers (when compressed) on bank with butts in water. (Butts may be secured
with wattle bundles [see page 55].)

Secure with #10 galvanized wire mesh wired to construction stakes at 3’ intervals across the mat.
Compress brush under the mesh.

Backfill with soil over the wire mesh, leaving the upper 1/4-1/3 of the stem uncovered.
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CUTTINGS

DEFINITION:

Cut segments of woody riparian species which have adventitious buds along their stems from which new
leaves, stems, or roots can grow (e.g., willows, cottonwoods, red-osier dogwood)

APPROPRIATE FOR:

❖ use in brush layering, brush matting, wattle bundles.

DESIGN/IMPLEMENTATION:

Where average annual low temperature is below 0°F, collect and plant dormant specimens before leaf-out
(March to mid-April); in warmer zones, November to early March. Where snowpack exists,
plant after snowmelt and peak runoff.

Do NOT collect specimens that are water-stressed, hail-damaged, or diseased.

Harvest no more than 1/3 of mother stock at any given site. Harvest cuttings from center of mother plants.

Nursery stock must be grown from specimens collected at sites within 200 miles east and west,
100 miles north and south, and 2000’ elevation range of the transplant site.

If the spreading of willow or cottonwood at the transplant site is anticipated to be a problem,
select male clones (no seed dispersal).

Select stems 1.5-2” in diameter, as these larger stems contain more stored food for sprouting, root and leaf
growth, and are more resistant to the fungus cytospora canker which causes twig dieback. (Rhizomatous or
spreading willow stems rarely grow to more than 3/4” in diameter; select for greatest diameters.)
The larger the diameter, the longer the cutting should be and the deeper it should be buried.

Cuttings must be at least 24” long; each must be long enough to be buried at least 18” (2/3). To ensure
adequate first-year growth, stems must reach above competing weeds and at least 6” above high-water level,
and must be long enough to reach into the mid-summer water table. Where erosion potential is high,
allow for stems to be buried 3-5’, and to stand 2-3’ above ground to enhance their capacity to provide
immediate protection.

Cut base at 45° angle with pruning shears. Transport in 6” of water or wrapped in wet burlap;
never allow butts to dry out.

To reduce water stress, dip uppermost 1-2” in mixture of water and light-colored latex paint (1:1).

(continued)
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CUTTINGS (CONTINUED)

Transplant immediately after 1-7 days of soaking at least bottom 1/3 of cuttings in a cool and dark place;
remove cuttings before roots emerge from bark. Soaking initiates root-growth processes
and significantly increases rates of survival. Survival may be enhanced by adding root stimulants.
(No clear advantage has been documented with the use of fertilizers, rooting hormones, or fungicides.)

Plant outside stream curves first, as successful plantings on an inside curve can deflect current and increase
erosion on opposite banks. Plant inside curve 2-3 years later, if necessary.

If shade is desired of stream, plant tall species on southern and western banks.

Where bank sloughing is a problem, insert cutting perpendicular to the natural angle of repose,
taking care to ensure that butts reach mid-summer water table level.

Space stems of shrubby species 1-3’ apart (depending upon threat of erosion), stems of tree-type species
6-12’ apart.

Buds emerging from leaf scars point to the top of the cutting.

Insert cutting, or use a rod to open a vertical hole larger in diameter than the cutting. Insert the cutting
to the water table.

Backfill with native soil to provide nitrogen-fixing bacteria, tamping at several stages to eliminate air pockets
which will prevent rooting.

Where intensive treatment is necessary for rapidly eroding banks, stems may be bundled and buried in rows
parallel to the shoreline (see “Wattle Bundles,” page 55).

MAINTENANCE:

Protect from browsing for 3 years (until full establishment). Browsing will ultimately result in
bushier plants.

Replant gaps in successive years to prevent water from reaching behind established plants.

DRY ROOT STOCK

(see “Transplants,” page 46)
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FENCING AND ARMORING

DEFINITION:

Establishment of a barrier (temporary
or permanent) to protect an area or
specific resources

APPROPRIATE FOR:

❖ protecting trees and other existing vegetation
from damage—and soils from compaction—
during construction;

❖ protecting sensitive vegetation and slopes from
human traffic;

❖ protecting new plantings from geese, deer,
rodents, and rabbits;

❖ protecting poles from trampling by cattle for
the first three years;

❖ protecting plantings throughout their lifetime
from beaver.

DESIGN:

Install first and remove last.

Protect roots, trunk, and tops of trees by fencing
at the drip line.

(See also “Fencing” in Watershed Surfaces, page 8
and in Streams & Banks, page 63)
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FERTILIZATION

DEFINITION:

The addition of nutrients to soil in order to enhance plant growth

APPROPRIATE FOR:

❖ aiding the recovery of severely stressed broad-leaved trees;

❖ enhancing the growth rate of new plantings.

DESIGN/IMPLEMENTATION:

Optimum time for fertilization is late Fall, as nutrients are made available over a long period of time.
Alternate time is Spring, between the time when frost leaves the ground and May 1.

Experiment with below-recommended doses.

Select slow-release fertilizers.

If using manure, protect existing vegetation with a layer of straw. Cover with straw to provide carbon
and to retain moisture and nitrogen.

Do not fertilize within central third of canopy/root zone (at a minimum, not within 3’ of tree trunk),
as new feeder roots may be burned.

Extend feeding area slightly beyond the drip line.

HERBICIDES

(see “Pesticides,” page 35)

INSECTICIDES

(see “Pesticides,” page 35)
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DEFINITION:

Plants, introduced to a region by humans and domestic animals, which are not part of the indigenous
(native) ecosystem.

Invasive exotics:

• thrive on disturbed sites;

• exhibit rapid growth and maturity;

• are highly effective in seed dispersal, germination and colonization;

• outcompete native plant species which provide food and habitat for native wildlife species;

• often harbor invasive pathogens, fungi, insects and other organisms that decimate native species;

• are costly to remove or otherwise control.

CONTROL OF EXOTICS:

Treatments include hand removal, mowing, grazing, prescribed fire, biological agents, herbicides, etc.

Some exotic plants can be controlled by elevating water levels (drowning).

REMOVAL OF EXOTICS:

Minimize disturbance of surrounding habitat.

Minimize dispersal of seed by timing removal activity.

If possible, remove all stems and roots.

Place cuttings out to dry, or bag them for disposal. Burn seed.

Report sightings to the Colorado Department of Agriculture in Lakewood (303/239-4140).

The herbicide “Chopper RTU” is effective in preventing regrowth from the stumps of felled mature
Russian Olive trees, except in the Spring. This herbicide kills any plant whose roots are in contact with
the tree to which it is applied. DO NOT use this herbicide in wetlands. Rodeo (glyphosate) is only
moderately effective; lacerate stump to increase surface area for absorption, and apply Rodeo immediately.

Russian Olive branches stripped of seeds may be piled for rabbit habitat.

(continued)

INVASIVE PLANT SPECIES
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INVASIVE PLANT SPECIES (CONTINUED)
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MULCHING

DEFINITION:

The application of plant residues (e.g., straw, hay, wood cellulose fiber) to a soil surface

APPROPRIATE FOR:

❖ providing temporary protection for exposed soils against wind and water erosion, desiccation,
and direct sunlight/heat;

❖ protecting newly seeded areas;

❖ retaining nutrients derived from decomposition at the soil surface or within the soil; and

❖ protecting soil stockpiles.

DESIGN/IMPLEMENTATION:

Spread hay or straw at a rate of 1.5-2 tons/acre.

Tackifiers, if used for anchoring, shall consist of a free-flowing non-corrosive powder produced from
the natural plant gum of Desert Indianwheat (Plantago insularis). This material shall NOT contain any
mineral filler, recycled cellulose fiber, clays, or other substances which may inhibit germination or growth
of new plants.

(See also “Sheet Mulching” in Watershed Surfaces, page 13)
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NATURAL PLANT DISPERSAL/INVASION

DEFINITION:

The introduction and propagation of many species, including wetland species (e.g., cattails, pondweeds,
Chara spp., many rushes, and annuals characteristic of early successional stages, such as willow-herb spp.
and Veronica spp.), by wind, water, and wildlife. Also, the introduction of sedges, rushes, cattails, and
willows via rhizome growth or root sprouts on disturbed edges even on sites where the hydrology remains
intact and exotic species invasion is not imminent.

NOTES:

Natural invasion is effective only when a natural wetland is near enough to act as a seed, rhizome,
or root-sprout source.

This method is NOT recommended for revegetating large riparian zones, wet meadows, or peatlands.
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PESTICIDES

DEFINITION:

Compounds applied to control insects, fungi, and “weeds” in terrestrial systems

NOTES:

The primary modes of pesticide transport to wetlands are direct application, surface runoff
(in solution and/or bound to sediment particles), aerial drift, volatilization, and uptake by plants
and animals.

Concentrations in sediments often exceed those in associated waters.

Pesticides (herbicides and insecticides) pose a great threat to wetland wildlife, especially to resident and
migratory birds. Impacts include interference with reproductive biology.

Effects of many formulations have never been studied. Most data dealing with the fate of pesticides are
derived from terrestrial rather than aquatic ecosystems; aquatic impacts have often not been studied.

Many combination effects are not known.

DESIGN/IMPLEMENTATION:

Avoid the use of pesticides whenever possible. Evaluate alternatives that are least toxic to non-target species.
Consider introducing or enhancing habitat for natural predators (integrated pest management).

Limit application to period in life cycle when the pesticide is most effective to target species
(and least toxic to non-target species).

Do NOT apply when there is high likelihood of wind or rain. Employ drift retardants to minimize
contamination of non-target areas.
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POLE PLANTING

DEFINITION:

The planting of tree cuttings that are approximately 3-5 years old and
3-4” in diameter

APPROPRIATE FOR:

❖ conditions where site is at waterline to mid-bank;

❖ conditions where erosion may threaten bank stability and secure rooting
of all but deeply rooted plants;

❖ conditions where the water table remains at least 2’ below the surface
in most years and fluctuates no more than 6’ during the growing season
(e.g., cottonwoods on sites high above streams);

❖ conditions where salinity is less than 3,000 parts per million (ppm);

❖ conditions where weeds might shade and otherwise outcompete plantings;

❖ conditions where sloughing of the bank might otherwise bury plantings;

❖ conditions where browsing would damage smaller plantings.

DESIGN/IMPLEMENTATION:

To select for populations that are best adapted to the new site, select
cuttings from the nearest available site.

Nursery stock must be grown from specimens collected at sites within
200 miles east and west, 100 miles north and south, and 2000’ elevation
range of the transplant site.

Even-aged stands 3-5 years old are ideal sources.

Collect only where saplings are abundant. It is possible to collect up to
10-20% of stems without damaging the existing stand.

Do NOT collect specimens that are water-stressed or diseased.

To minimize water stress when collecting non-dormant poles, strip all
leaves and all branches except the top two before planting.



Best Management Practices for Wetlands Plantings & Vegetation  37

Collect dormant stems 4-10’ long and, when possible, greater than 3” in diameter. Cut base at 45° angle.

Trim tip with a flat cut, and paint to reduce moisture loss.

Store with butts in water, or wrap in wet burlap, at all times.

Some research suggests that soaking 10-14 days in solution with root stimulator enhances survival;
there is little evidence that the addition of fertilizers, fungicides, or hormones enhances survival.

Select sites with sand, gravel, or small cobbles above and in the water table. Avoid sites with continuous
clay and silt soils, or where lenses of clay or silt are thicker than 1’.

Monitor water-table fluctuations monthly for at least one year before planting.

Do NOT plant cottonwood where salinities exceed 3,000 ppm. Do NOT attempt pole plantings of any
species at sites where salinities exceed 6,000 ppm.

Cottonwood will have reduced root formation when the water table is less than 2’ from the ground surface.
Consider using willows at high water-table sites.

Plant a strip at least 20’ wide. Space poles 2-4’ apart in at least four staggered rows.
Spacing may be wider on upper bank.

Auger hole 15” in diameter to the depth of the lowest anticipated growing season water table. A device such
as the backhoe-mounted “stinger” may be used to poke a hole large and deep enough for pole plantings.

Pre-water to leach salts from the immediate planting sites.

Score the base of stems.

Place pole into the bottom of the augured hole. Provide for 4-6’ above ground.

Backfill completely with dry surface soil (to minimize formation of air pockets).

To prevent wind damage, stake the pole.

Guard from predators (e.g., rodents, rabbits, deer, beaver) and trampling by cattle or human traffic.

As buds swell, remove them from the lower 2/3 of the pole.

(continued)
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POLE PLANTING (CONTINUED)

MAINTENANCE:

Do NOT abandon sites after planting. Do NOT rely on “cookbook” irrigation/maintenance regimes.

Competing herbaceous plants, especially Bermuda grass (Cynodon dactylon), Kochia (Bassia sieversiana)
and Russian thistle (Salsola kali), can significantly reduce tree growth. Consider weeding.

Provide fencing to protect from deer, beaver, rodents, and rabbits. Provide protection from beaver
throughout the lifetime of selected trees (as beaver have been known to fell cottonwood 2’ in diameter).
For protection from beaver, a 2” x 4” welded wire mesh fence 4’ high appears to be necessary.
For protection from rodents and rabbits, 18” chicken wire appears to be adequate.

Monitor plantings during implementation and irrigation phases for health of specimens, depth of soil
saturation, and root penetration (neutron probe is useful for latter two). Monitor biomass (a measure which
appears to have direct bearing on value of trees to wildlife, e.g., breeding bird density) every year for the first
few years, less frequently thereafter, at least until the plants have proven to fulfill the functions for which
they have been planted.

Monitor wildlife. Examine assumptions underlying the variables selected as indicators (e.g., project goals,
species abundance, diversity, diurnal and seasonal timing, microhabitats). Strive for consistency in sampling
technique over the long term. If revision of technique appears advisable, conduct both the old and new
protocols (and/or have old and new technicians conduct parallel observations) for a long enough period
of time to assess correlations between the two techniques.
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DEFINITION:

The planting of posts or stumps 4-8” in diameter

APPROPRIATE FOR:

❖ conditions where wind, sun, and sand abrasion are of concern; and

❖ conditions where bank sloughing is common (e.g., incised channels).

DESIGN/IMPLEMENTATION:

Collect posts/stumps 4-8” in diameter and 6-10’ long.

Score bark to encourage rooting.

Plant into water table, at the base or below the toe of the bank.

It is acceptable to plant a row of posts 4-6’ apart.

POST PLANTING
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REVEGETATION

DEFINITION:

The establishment of perennial vegetative cover on disturbed areas by planting seed

APPROPRIATE FOR:

❖ permanently stabilizing disturbed areas in a manner that is (1) economical and
(2) adaptable to site conditions;

❖ increasing penetration and absorption of surface of water;

❖ reducing erosion;

❖ restoring soils;

❖ improving wildlife and/or understory plant habitat;

❖ altering use/traffic patterns;

❖ shading running or standing water;

❖ providing supply of organic debris for aquatic insects;

❖ filtering water, metabolizing organics; and

❖ enhancing natural beauty.
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DESIGN/IMPLEMENTATION:

Before attempting revegetation, address the causes of existing disturbance (e.g., grazing, erosion, flooding,
traffic patterns).

Before attempting revegetation, assess whether stream is in equilibrium. (A fully revegetated [woody species]
streambank can withstand flows of 8’/second for only short periods. Flow velocity should NOT exceed
5’/second for extended periods.)

Restore the grade/slope of disturbed area, with attention to restoration of sediment/soil horizons
to preserve drainage characteristics, functional surface drainage patterns and melding with adjacent
undisturbed landforms.

Use native species and stock whenever possible (see “Sources of Materials and Additional Information”
in Attachments).

Remove existing weeds and debris to appropriate disposal area.

Fertilize, if deemed necessary (equivalent of 60 pounds each of available nitrogen and phosphorous).

Loosen soils if necessary (deep rooting plants); harrow if necessary to create a firm seedbed.

For seed mixes and pounds/acre, see A Guide to Native Plant Establishment (Colorado State Parks).

Broadcasting seed requires twice the volume of seed as drill seeding. The latter is preferable for surfaces of
0-30% slope. Plant at depths of 1/4-3/4”.

Seeding dates: Fall, until the ground freezes.

Mulch (see “Sheet Mulching” in Watershed Surfaces, page 13)

Where salinity is high (conductance greater than 500 µmhos/cm2), select salt-tolerant species
(e.g., alkali bulrush, three-square and hardstem bulrush, alkaligrass, saltgrass, alkali sacaton).

Where salinity is greater than 3,000 ppm, pole planting is NOT recommended.
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SEEDING

DEFINITIONS

Planting temporary or permanent vegetation
on disturbed sites

APPROPRIATE FOR:

❖ level and nearly level sites;

❖ protecting exposed soils from erosion;

❖ improving wildlife habitat; and

❖ improving aesthetics.

DESIGN/IMPLEMENTATION:

Seed in Fall, or in Spring before green-up.

Consider soil conditions, temperature and
moisture availability, when assessing timing.
Success will depend directly upon
climatic factors.

Prepare soil. Add amendments, fertilizers,
and topsoil if necessary.

If natural seed source is nearby, roughening
of soil surface may be all that is needed to
trap seed and enhance germination.

Grass Species Common Name Variety % Mix #/acre*

for Well-Drained Loamy or Sandy Soils

Andropogon gerardii big bluestem Kaw 5 0.45

Pascopyrum smithii western wheatgrass Arriba 30 2.70

Agropyron trachycalum slender wheatgrass Primar 5 0.45

Elymus canadensis Canada wildrye 5 0.45

Oryzopsis hymenoides Indian ricegrass Paloma 5 0.45

Panicum virgatum switchgrass Grenville 20 1.80

Schizachyrium scoparium little bluestem Pastura 5 0.45

Sporobolus airoides alkali sacaton Native 25 2.25

    Total 100% 9.00

for Bottomlands

Pascopyrum smithii western wheatgrass Arriba 15 1.16

Agrostis alba redtop 10 0.78

Andropogon gerardii big bluestem Kaw 20 1.55

Panicum virgatum switchgrass Grenville 20 1.55

Sorghastrum nutans Indiangrass Llana 20 1.55

Sporobolus airoides alkali sacaton Native 15 1.16

   Total 100% 7.75

* Seeding rates are for drill seeding.  For broadcast seeding, double the rates.
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Broadcasting seed can be effective for many
marsh species (e.g., sloughgrass, tufted hairgrass,
cottonwood, some willows).

If seed is broadcast (appropriate for small areas)
rake to cover seed.

Species such as cottonwood and willows produce
seed in early summer. Seeds live for 4-6 weeks;
overwinter storage is NOT possible. Collect
when ripe, and spread on a moist, mineral
seedbed.

If drill seeding (appropriate for large areas)
operate machinery at right angles to slope.

NOTES:

Seeding of four-wing saltbrush (Atriplex
canescens) has proven successful in Colorado.
Beware rabbit predation on seedlings.

Seeding of tufted hairgrass has proven successful
in montane wetlands of Colorado, as has seeding
of sloughgrass in foothill wetlands. Definition:

for Well Drained Gravelly Soils

Species Common Name Variety % Mix #/acre*

Grasses

Pascopyrum smithii western wheatgrass Arriba 22.0 3.3

Bouteloua curtipendula sideoats grama Vaughn 12.0 1.8

Chondrosum gracile blue grama Lovington 3.3 0.5

Buchloe dactyloides buffalograss Native 5.3 0.8

Oryzopsis hymenoides Indian ricegrass Paloma 4.0 0.6

Stipa comata needle and thread 15.3 2.3

Sporobolus cryptandrus sand dropseed 0.1 0.1

Stipa viridula green needlegrass 6.7 1.0

Forbs

Artemesia ludoviciana Louisiana sage 0.1 0.1

Dalea purpurea purple prarie clover 6.7 1.0

Liatris punctata blazing star 6.7 1.0

Linum lewisii flax 3.3 0.5

Ratibida columnifera prairie coneflower 6.7 1.0

Sphaeraclea coccinea scarlet globemallow 6.7 1.0

   Total 100% 15.0

* Seeding rates are for drill seeding. For broadcast seeding, double the rates.
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SEEDLINGS

Nursery stock grown from seed, usually in 6” diameter containers

APPROPRIATE FOR:

❖ situations where waterfowl use is not heavy and where frost-heaving does not occur; and

❖ situations where irrigation water is available during hot, dry months.

DESIGN/IMPLEMENTATION:

Some species (e.g., alder, birch) form symbiotic relationships with soil organisms. Nursery soil must be
inoculated with small amounts of soil from existing stands. Beware damaging existing wetlands through
soil removal.

Species of willow can be started from seed, but also grow well from stem cuttings.
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SODDING

DEFINITION:

The application of prepared strips of grass to a soil surface

APPROPRIATE FOR:

❖ quick establishment of long-term grass cover on disturbed sites; and

❖ immediate prevention of erosion on disturbed slopes.

DESIGN/IMPLEMENTATION:

Use nursery-grown 99% weed-free sod.

Ensure that the soil of sod cuts is 3/4-1” thick.

Request that sod be cut into strips 18” x 48”.

Transplant sod within 36 hours; complete the process of laying, tamping and irrigating sod within 8 hours.

Irrigate soil surface before laying sod.

On slopes, lay sod along the contour.

Secure by rolling and pegging.

Roll, tamp, and water completed sections as a whole.

(See also “Sodding” in Watershed Surfaces, page 17)

MAINTENANCE:

During the first week, irrigate daily to maintain soil moisture to a depth of 4”.

Continue watering until establishment is ensured.

Do NOT attempt to mow until sod is firmly rooted.

Maintain grass height between 2-3”.

SOD PLUGS

(see “Transplants,” page 46)
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DEFINITION:

Wetland material (rhizomes and rootstock) taken from existing wetlands or saved from construction sites
for introduction to promote growth in disturbed or created wetlands

APPROPRIATE FOR:

❖ whole woody plants, cattails, bulrush clones, “sod plugs” of sedge, rush, or other turfs;

❖ sites where inundation and erosion are not significant factors;

❖ sites where competing vegetation within a radius of 15” will not overwhelm the transplant.

DESIGN/IMPLEMENTATION:

Collect plugs along plant-community boundaries to maximize species diversity and adaptability to
new site conditions.

Beware damaging existing wetlands as a result of plant removal. Collect plugs in a grid of 5’ centers.

With a tile spade, dig plugs 6-8” in diameter and 12-16” deep to provide adequate material for
rapid growth.

Transplant immediately; only short-term storage is recommended.

Take care to select site which duplicates the plugs’ native hydrology.

Add 2” soil/enhancements/fertilizer at bottom of hole, if deemed necessary (1/3 soil, 1/3 sand, 1/3 fertilizer).

Place so that soil surface of plug and new site are even.

Do NOT compress existing root mass.

Water as soil is packed around plant, to minimize air pockets.

Trim 1/3-1/2 of top growth to promote vegetative growth rather than flowering.

Water regularly.

Consider providing protective fencing for plugs and staking trees or shrubs for a year, as roots take hold.

NOTE:

Success varies from 70-100% survival during first year.

TRANSPLANTS



Best Management Practices for Wetlands Plantings & Vegetation  47

TREES

APPROPRIATE FOR:

❖ situations in which habitat and/or other functions provided by mature trees (e.g., cottonwood,
peachleaf willow, Colorado blue spruce, alder, green ash, etc.) are required;

❖ situations in which mature trees must be removed and may be salvaged from construction sites;

❖ nursery-grown “one-gallon” trees or 1-3” caliper trees;

❖ stabilizing the soil and preventing erosion;

❖ decreasing stormwater runoff through canopy interception and root-zone absorption;

❖ moderating temperature changes (including the effects of wind) and providing shade;

❖ buffering and screening noise;

❖ filtering pollutants from the air;

❖ converting carbon dioxide (CO2) to oxygen (O2); and

❖ providing habitat (including for insect-feeding birds).

DESIGN CONSIDERATIONS:

• present age and life expectancy;

• health and susceptibility to disease;

• structure;

• cleanliness (e.g., weediness, thorns, suckering, drippy);

• aesthetic values;

• comfort (Evergreens are better wind buffers, especially in winter. Hardwoods block sun in summer,
not so much in winter. Hardwoods transpire more and, therefore, cool the air by as much as 10°F
more than conifers);

• wildlife habitat (consider value of tree as food, cover, and nesting habitat for birds and other wildlife);

• adaptability to proposed development (Will branches interfere with buildings or power lines?
Will roots interfere with drainage? Will landscaping/grading alter water table? Will pedestrian traffic,
paving, or structures interfere with aeration and water for roots?);

• effects of exposure (Consider retaining or planting trees in groups, and thin later as necessary,
possibly as a source for pole cuttings);

• diversity; and

• effectiveness in erosion control (groups are more effective than lone trees).
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TREES (PRESERVATION AND PROTECTION)

STRESSES OF CONSTRUCTION:

wind stress caused by removal of neighboring vegetation or damage to root system;

lightning hazard for any tall tree which is left isolated;

excessive pruning without attention to growth habits of the species and vulnerability to decay and insects;

trunk damage which increases vulnerability to decay and insects;

suffocation caused by raising the soil surface as little as 6”;

drowning of roots as a result of raising the soil surface or grade;

drying of roots as a result of removing topsoil;

freezing of roots as a result of removing topsoil;

increased water stress (and risk of windthrow) as a result of root damage caused by deep cuts
(e.g., trenching, excavation) into the soil; damage may not be apparent for 2-5 years;

increased water stress as a result of cutting into a slope or other soil surface and, therefore,
cutting into the water table (e.g., large roadway cuts and underdrain installations);

soil compaction, which blocks water and air from roots, within several feet of the drip line
(e.g., equipment operation, materials storage, paving, construction); and

soil contamination from chemicals and refuse.
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DESIGN/IMPLEMENTATION:

Retain as many trees as possible from the full range of age classes present, and afford them adequate
protection from exposure (leave understory and adjoining vegetation).

At the outset, confer with contractor about tree-protection measures and specific trees to be protected.

Do NOT destroy any vegetation until construction and access designs are finalized.

Identify trees that can be transplanted.

On the plans, specify which trees are to be saved.

On site, mark trees to be saved in a way that is visible to equipment operators. Use temporary fencing.

Nail nothing to a tree.

Specify that equipment must NOT be cleaned by slamming against trees to be retained.

Where trees are retained to enhance parking areas, protect root zones.

Do NOT clear, burn, or otherwise alter soils within dripline (no less than within 5’ of trunk).

Specify storage sites on plans; maximize distance from drip lines, to avoid soil compaction in vicinity
of the roots.

If trenching is necessary, maximize distance from drip lines, and co-locate as many utilities as possible.

Do NOT locate sediment-collection features where deposition will suffocate trees.

Do NOT store equipment or materials within dripline.

Protect water quality within 100’ of dripline; do NOT store toxic substances (including but not limited to
paint, oils, lubricants, fuels, gypsum board/sheet rock) within this zone.

Beware damage during cleanup. Remove fencing and armoring last.
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TREES (TRANSPLANTING)

DESIGN/IMPLEMENTATION:

Before uprooting, to reduce water stress/transpiration area, prune by more than half.

Trench around tree, and construct a box (the four vertical walls) around the root ball.

Water 45 gallons/day for two weeks.

Uproot, cut taproot, place bottom on box.

Nurseries can maintain tree until planting time.

Auger transplant site (15” diameter for one-gallon trees, at least diameter of root ball for mature trees)
to ensure penetration to water table.

MAINTENANCE:

Upon transplanting, water generously until roots reach the water table.

NOTE:

Extra care is required at sites and in conditions where the water table exhibits dramatic seasonal and/or
annual fluctuations.

Plant the tree no deeper than its original soil surface elevation; avoid burying the roots and trunk.
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DEFINITION:

Raising the ground level around an existing tree
or tree group, while creating or leaving a well
occupied by the tree(s)

APPROPRIATE FOR:

❖ raising the ground surface without altering the
soil or smothering the roots of existing trees

DESIGN/IMPLEMENTATION:

Leave existing soil surface beneath trees
unaltered at least out to the drip line
(and feeder roots).

If the ground surface must be raised under
an individual tree, follow these steps:

Remove the green vegetation, sod, leaf litter,
and other organic matter from beneath the tree
to a distance of 3’ beyond the drip line.

Loosen the surface soil to a depth of
approximately 3”, taking care not to damage
the roots.

Apply fertilizer in the rooting area.

Design the dry well to allow for growth of
the trunk. For large, old, slow-growing trees,
allow 1’ between the trunk and well wall.
For young trees, allow at least 2’.

Build the well wall of large stones, brick,
building tile, concrete blocks, or cinder blocks.

Ensure that ample openings are left to allow for
free movement of air and water. Use mortar
only near the top of the well and only above
the porous fill.

TREE WELLS/RAISING THE GRADE

Taper the well wall away from the trunk at the
rate of 1” per foot of wall height.

Build wall slightly higher than the depth of
the proposed fill.

Do NOT add more than 2’ of fill.

(continued)
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Lay lines of 4” high-quality drain tile in a wheel-and-spoke pattern radiating out
from the well wall. Slope the tiles away from the tree at a rate of 1/8” per foot.
(Where drainage is not a problem, coarse gravel may substitute for drain tile.)

Lay an outer line of tile around the tree under the drip line

Place tar paper or an approved equivalent over the tile and/or pipe joints
to prevent clogging.

Place large stones over and around drain tiles and/or pipes for protection.

Place a 2-6” layer of stone over the entire area under the tree from the well wall
out at least as far as the drip line. If the fill is 2’ deep, this stone layer should be
8-12” thick.

Add a layer of 3/4-1” stone covered by straw, fiberglass mat, or filter fabric,
to prevent soil from clogging stone. Do NOT use cinders as fill material.

Complete fill with porous soil adequate to support desired vegetation.

Inside the well, cover the openings of the drain tiles with crushed stone
to prevent clogging.

Fill the area between the well wall and the tree trunk with a 50/50 mixture
of crushed charcoal and sand, or cover with an iron grate, to prevent leaves
and debris from accumulating, to prevent mosquito breeding, and to prevent
people and small creatures from falling into the well.

NOTE:

To raise the grade on only one side of a tree, construct half of such a system.

TREE WELLS/RAISING THE GRADE (CONTINUED)
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TREE WALLS/LOWERING THE GRADE

DEFINITION

Structures designed as retaining walls, constructed around the base of trees
at the drip line

APPROPRIATE FOR:

❖ protecting a tree from harmful grade cuts.

DESIGN/IMPLEMENTATION:

Following excavation, trim any exposed or damaged tree roots;
paint them with tree paint; cover them with moist organic material
or burlap to prevent drying.

Construct a wall of large stones, brick, building tile, concrete block,
or cinder block (see illustration).

Backfill with organic material (avoid using peat moss) or with topsoil
to retain moisture and aid root development.

Apply fertilizer and water thoroughly.

Prune the tree crown, reducing leaf surface area in proportion to
the amount of observed root loss.

Provide drains through the wall so that water does not accumulate.
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REPLACEMENT OF DAMAGED TREES

DESIGN/IMPLEMENTATION:

If tree must be replaced, select same or similar species. Select 2” caliper minimum,
balled or burlapped nursery stock.

The use of a tree spade allows transplanting of larger specimens.

REPAIR OF COMPACTED SOILS

DESIGN/IMPLEMENTATION:

Drive iron bar 1’ deep into soil and pry soil loose. Repeat every 18” throughout
compacted area.

REPAIR OF DAMAGED BARK

DESIGN/IMPLEMENTATION:

Trim away all damaged and loosened bark. Taper remaining bark away from wound,
providing for drainage at the base of the wound.

If damage is significant, prune tree to temporarily reduce the demand for water
and nutrients.

REPAIR OF DAMAGED LIMBS AND BRANCHES

DESIGN/IMPLEMENTATION:

At proximal joint (next joint closer to trunk), trim branch, leaving a collar.
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WATTLE BUNDLES

DEFINITION:

Cigar-shaped bundles of cuttings prepared
 to be laid and staked on contour for
revegetation purposes

APPROPRIATE FOR:

❖ rooting species (e.g., willow, red-osier dogwood);

❖ sites experiencing sheet or early stages of rill
erosion; and

❖ sites where seed entrapment is desired.

DESIGN/IMPLEMENTATION:

Select live stems of dormant, rooting species
at least 3/8” in diameter and 6’ long. Cut
bottoms at 45° angle; trim tops at 90° angle.

Tie bundles 8-10” in diameter, in lengths
2’ longer than individual cut stems, so that
bundles taper to 1.5’ in diameter at ends.

Place butt ends of stems randomly in each
direction within the bundles.

Tie bundles at least every 15”.

If bundles are prepared more than two days
before placement (3-7 days), store submerged
in running water.

Work from the bottom of the grade toward
the top.

Dig trenches 2/3 as wide and deep as diameter
of bundles, on contour, in rows 3 vertical feet
apart on slope 1:1; greater spacing is acceptable
on more stable, gentle slopes, and where
economy is required.

Place vertical guide stakes (24-36”) on downhill
lip of trenches at 3’ intervals. Drive stakes in
at least 18” or until firmly in place. Stakes may
be live stems at least 1.5” in diameter or wooden
construction stakes. Where soils are extremely
compact, rebar may be used. Where soils are
loose, drive longer stakes deeper.

Overlap bundles in trench by at least 12”.
Place additional guide stakes where
bundles overlap.

Drive stakes diagonally through bundles at
40” intervals and where bundles overlap.

Cover wattles, backfill, water, and tamp soil
by foot as work progresses up the slope.
Allow the downhill portion of the bundles
to remain exposed.

Consider planting on slope between rows
of wattles.

MAINTENANCE:

Irrigate wattles for the first month.
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