4.2-e  TERRACING

Alternate Names: Benches, Slope Stepping, Steps

DESCRIPTION

Terraces are cut into an erodible slope to divide a steep slope into flatter sections
that are supported by low retaining walls. The flatter sections of the slope help to
reduce the overall length of the slope. Terraces can reduce sediment movement by
intercepting runoff, thus decreasing runoff velocities and increasing infiltration.
Terracing can also trap sediment and better support the establishment of
vegetative cover.

Terraces can be constructed by installing stone, blocks, or other material at the
base of the flatter section of a slope to help stabilize the soil above. This practice is
similar to constructing a number of small retaining walls up the slope.

.l Y
Terracing.

APPLICABILITY

= Unstable or eroding slopes typically steeper than 3:1 (run to rise), or any sloped
area prone to erosion that may be difficult to revegetate.

= Typically not applicable for slopes of decomposed granitic material, or any
significantly sandy soil, because of excessive sloughing of material and
construction difficulties.

Advantages

® Reduces the erosion potential of runoff originating on the slope.
= Improves the condition of the slope for plant establishment.
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BMP DESIGN APPROACH

] Pollutant Source
Control

L Hydrologic Source
Control

0 Stormwater Treatment

SCALE OF APPLICATION
B Al SFR and MFR <1
acre

N MFR 1-5 Acre and
CICU < 5 acres

B MFR and CICU > 5
acres and all WQIPs

BMP TYPE

L Temporary

] Permanent




= Reduces runoff velocities and increases infiltration.
= Can be aesthetically pleasing when combined with successful vegetation
establishment.

Disadvantages

" Increased cost relative to alternative slope stabilization techniques.
= Can be complicated to design and install, and may fail if not properly
designed and installed.

DESIGN CONSIDERATIONS

For complicated applications, consult with a licensed professional civil engineer
when designing any retaining wall for a steep slope. For simple applications with
terraces less than 3 feet in height, the following design considerations may be
applicable:

= Various retaining walls can be selected to build terrace walls. Refer to Section
4.2-f, Retaining Wall for more details regarding design considerations.

= Design the terrace wall heights and spacing of terraces to allow for level grading
of soil behind the terraces (target a maximum 2 percent slope for each terrace).

INSTALLATION CONSIDERATIONS

= Starting at the bottom of the slope, prepare a level surface for installation of the
first retaining wall, which may include cutting into the slope.

= Refer to Section 4.2-f, Retaining Wall for more details regarding installation
considerations.

® When installing retaining walls for terracing, consider leaving space between the
retaining wall and the uphill slope. When leveling the terrace above the retaining
wall, fill the void space with soil taken from the cut on the uphill slope.

= Flatten the slope behind the retaining wall and compact the soil firmly against
the downhill retaining wall. Over-excavate the uphill slope to provide space to
construct the next retaining wall for uphill terraces. Repeat this process up the
slope for each terrace.

® Loosen the top 6 inches of compacted soil on the terraces to encourage
vegetation establishment. Where necessary, add soil amendments such as mulch
and compost.

= |f desired, plant native vegetation on the terraces. Irrigate the terraces as
necessary to improve plant establishment.

INSPECTION AND MAINTENANCE

= |f properly installed, terracing requires little maintenance. Check periodically for
structural problems and repair as needed.

® Check the terraces annually and after significant storm events for signs of
erosion. If signs of erosion are evident, consider augmenting the terraces with
other forms of slope stabilization described in this BMP Handbook.
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EFFECTIVENESS CONSIDERATIONS

Terracing can be highly effective at preventing soil erosion from steep slopes.
When properly installed, terracing can be effective for long periods of time while
requiring minimal maintenance. Among steep slope stabilization practices,
terracing is considered a more aesthetic option because it promotes successful
vegetation establishment.
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Terracing Inspection and Maintenance Table

INSPECTION AND MAINTENANCE ACTIVITIES

SUGGESTED
FREQUENCY

INSPECTION
EQUIPMENT

MAINTENANCE
EQUIPMENT

Inspect for trash and unwanted debris.
= Remove trash and unwanted debris from the area.

Monthly (April—Oct)

Trash bag

Inspect for invasive weeds-.
= Remove invasive weeds monthly during the first two growing seasons. Thereafter, weed annually, or as

Monthly during first
growing season and

Invasive Weeds
Inspector

Tools as needed to
control infestation

phosphorus to maintain vegetative health.

needed. annually thereafter
Inspect for soil erosion and/or accumulation, especially on the slope and at toe of wall and behind freeboard. Semi I Shovel. Vactor Truck
= Remove accumulated sediment with shovel or vactor truck and dispose of sediment at TRPA approved em.| annua’y ove', actor Truck,
. . . (spring and fall) and Topsoil, Seed/Plants,
stable on-site location or out of the Lake Tahoe Region. after maior storms Mulch. Irrigation
» Seed, mulch, and irrigate eroded areas as necessary to establish vegetation and stabilize area. ) e
Inspect for bulging or leaning in the terrace walls which are warning signs of a structurally unsound wall or Tools as needed to
slope erosion pressuring the wall. Annually in sprin repair wall (wood,
= Repair or replace unsafe terrace walls. Y In spring concrete, blocks,
= Relieve pressure on wall by ensuring proper drainage, removing sediment, and stabilizing the slope. etc)
Inspect vegetation health and growth on the terraces. Loppers
= If necessary, remove woody vegetation (leaving roots) for fire defensible space, structural integrity or ' Vegetation Trash bag
aesthetics. Annually in fall Inspector Soil amendment
i
* If necessary, fertilize in the spring and fall with a biodegradable, nontoxic, slow-release fertilizer low in P Fertilizer

Inspect site for unusual or unsafe conditions (snowplow damage, structural damage, dumping, trails, etc.).
= Repair terraces as necessary.

Annually in spring

Tools as needed

Inspect for animal burrows, holes, and mounds.
* [f burrows are causing erosion or compromising structural integrity, backfill firmly.

Annually in fall after
vegetation trimming

Tools as needed to
repair

Monitor ongoing effectiveness and determine whether another BMP type or additional BMPs could improve

long-term effectiveness and improve benefits to costs versus the existing terrace wall.

* Analyze Inspection and Maintenance Log for trends and recurring issues.

= Prepare a plan that more effectively addresses slope stabilization, reduces long term maintenance costs,
and improves overall effectiveness and safety of the BMP.

Every 5 years

Qualified Inspector
or Consultant

Qualified Inspector
or Consultant

9 Lake Tahoe Basin Weed Coordinating Group. http://www.tahoeinvasiveweeds.org/.
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Terrace Retaining Wall Figure
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NOTES:

1.

2.
3.
4.

THE APPLICABILITY OF THIS DETAIL TO A SPECIFIC SITE SHOULD BE VERIFIED BY THE APPROPRIATE REVIEW AGENCY
AND/OR ENGINEER.

SEE BMP-204 FOR DETAIL OF TIMBER WALL CONSTRUCTION.

SEE BMP-205 FOR DETAIL OF ROCK WALL CONSTRUCTION.

FOR NON-PERMITTED PROJECTS, REVEGETATE ADJACENT AREAS IN ACCORDANCE WITH TRPA BMP HANDBOOK.
FOR PERMITTED PROJECTS, REVEGETATE ADJACENT AREAS TO SPECIFICATIONS OF REVEGETATION PLAN.

THF TAHOF RFGIONAL PI ANNING AGFNCY (TRPA) SHALI NOT BF RFSPONSIBLF FOR THF ACCURACY OR COMPI FTENFSS OF FI FCTRONIC COPIFS OF THIS DFTAIL.
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