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Appendix D
Plant Spacing Guidelines

D.1. Plant Density

In planting zones 4, 5, and 6; for all BMPs described in this Manual except Bioretention; the appropriate
overall planting density for trees and shrubs is determined to be 400 stems per acre, which is generally
equivalent to 11.8-foot, regular on-center spacing. The appropriate species mix is governed by a ratio of
10 percent trees and 90 percent shrubs. Individual species selections are determined from the plant list
in Appendix A, and the general guidance for species mix in each Planting Zone.

Recommended Practice - The use of the “Cluster Layout Method” requires an irregular spacing
technique as explained below:

The areas shown on the plans shall be planted with a density of 400 stems per acre, which shall include a
minimum of 40 trees and 360 shrubs, for each acre. To achieve a more natural-looking forest, plants
should be planted in random “planting clusters”. Planting clusters can be made a convenient size by
taking a 100 foot garden hose, with the ends attached to one another and stretching the hose to form a
circle. (Alternatively, a circle could be marked in the soil with marking paint or other physical means).

Using the planting hose technique, these planting clusters can be circular, with a radius of 15 feet, 11
inches (r = 15.9 feet). The diameter of the cluster is 31 feet, 10 inches and the circumference of each
cluster is 100 feet. The internal area of each cluster shall be 795.6 square feet. Each cluster would
contain a minimum of 8 plants, comprised of at least 1 tree and 7 shrubs (appropriate species and mix
from guidelines in Appendix A).

Each acre should have a total of 50 planting clusters for a total density of 400 stems per acre.
1 tree + 7 shrubs = 8 plants
(8 plants)(50 clusters) = 400 plants per acre.

When planting cluster has been laid out, move the hose template, or mark out the next cluster
immediately adjacent to the first. Clusters can touch at a single point. Clusters laid out in this fashion will
necessarily leave small “gaps” between them, which are acceptable, so long as the overall density and
the minimum and maximum spacing limits are met.

Bioretention requires 1,000 stems per acre. The same methods are used to layout Bioretention plantings
with the exception that a higher plant density of 1,000 stems per acre is implemented.

D.2. Example

A planting site has an area of 10,980 square feet. The site area is thus one-quarter acre. Planting
density requires a total of 50 clusters per acre.

(50 clusters)(0.25 acre) = 12.5 clusters)
Round up the number of clusters required to the next whole number. A total of 13 planting clusters are
required for the site.

Each planting cluster must contain a total of 8 plants, which includes at least 1 tree and 7 shrubs. The
total numbers of plants necessary for the planting site is:

(1)(13) = 13 trees and

(7)(13) = 91 shrubs.

The appropriate species are selected from the list in Appendix A, and the appropriate mix of species is
determined by site conditions and guidelines in Appendix A.
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Planting clusters are laid out in the field and plants are spaced at the required minimums and maximum.
The result is more natural-looking forest area, with an apparent “random” spacing pattern and the
appropriate densities and mix of species.

The following figure illustrates the plant cluster method. Note that only one tree is required for each
cluster, but if more are used, the spacing in the following figure should be used.
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A “triangular spacing” approach may be used when laying-out and planting herbaceous plants in Planting
zones 1, 2, and 3 for all BMP’s described in this Manual.
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The following figure illustrates the “triangular spacing” approach.
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The City of Charlotte and Mecklenburg
County are committed to making our
services and programs accessible

to all. Upon request, auxiliary aids,

written materials in alternative formats,
language access and other reasonable
accommodations or modifications will be
provided. To make a request, please email
StormWaterServicesInfo@charlottenc.gov
or call 704-336-4456.






Accessibility Report





		Filename: 

		appendixdplantspacingjuly12010-bmp-design-manual.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Skipped		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Passed		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

