
City of Charlottesville – Stream Buffer Mitigation Manual for the 
Water Protection Ordinance 
  
The purpose of this manual is to provide guidance to the City of Charlottesville staff and affected 
landowners on implementing the stream buffer requirements of the Water Protection Ordinance.  
 
This manual contains the following sections: 
 

1. Stream Buffers – What They Are & Why it is Important to Protect Them 
2. Mitigation – What it is & Why it’s Required in Certain Circumstances 
3. Mitigation Plan Approval Process 
4. Mitigation Options 
5. Standard Details & Design Guidance 
6. Sample Plans for Residential Mitigation 
 
 
1. Stream Buffers – What They Are & Why It is Important to Protect 

Them 
 

Stream buffers are areas of vegetation along waterways that perform important functions 
by being a barrier between a particular land use (house, lawn, commercial area) and the 
water.  Ideally, a stream buffer consists of three levels of vegetation: (1) trees, (2) 
shrubs, and (3) ground cover.  Together, these three layers of vegetation function as a 
system to protect ecological values and water quality. 
 
The Water Protection Ordinance defines “stream buffer” as follows: 
 
An area of land at or near a tributary streambank and/or nontidal wetland that has an 
intrinsic water quality value due to the ecological and biological processes it performs or 
is otherwise sensitive to changes which may result in significant degradation to the 
quality of state waters (Section 10-5). 
 
The Water Protection Ordinance specifies that stream buffers shall be retained or 
established for the purposes of retarding runoff, preventing erosion, and filtering 
nonpoint source pollution from runoff (Section 10-71).  Other values of stream buffers 
include: 
o Protecting aquatic and terrestrial habitats by provided food, shade, and structural 

habitat features. 
o Holding streambanks in place and protecting property owners from damage from 

streambank erosion. 
o Providing natural flood control and protection by functioning as a giant sponge to 

absorb and slow down flood waters. 
o Providing areas of refuge and recreation within an urban setting.  The Rivanna Trails 

Foundation paths and City of Charlottesville greenbelt are excellent examples. 
o Helping to improve air quality by filtering dust and absorbing airborne pollutants. 

Stream buffers are not just a local issue, but are important objectives of the Chesapeake  
Bay Program (Chesapeake 2000 Agreement, http://www.chesapeakebay.net/c2k.htm), 
Virginia’s Chesapeake Bay Preservation Act (http://www.cblad.state.va.us/), and the 
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Virginia Department of Forestry (http://www.dof.virginia.gov/rfb/index.shtml), among, 
other agencies and programs. 

 
 
2. Mitigation – What it is & Why it’s Required in Certain 

Circumstances 
 

Stream buffers are valued for the functions they provide to landowners, the community, 
and the environment, as described above.  In certain circumstances, development 
activities may be permitted to encroach into a stream buffer, as authorized by the 
Department of Neighborhood Services (NDS) in accordance with criteria in the Water 
Protection Ordinance (Section 10-74).  In these circumstances, a mitigation plan is 
required that spells out measures to replace, protect, or preserve the functions that are 
being lost due to the encroachment (Section 10-75).  For example, if vegetation is 
proposed to be removed from the buffer, then the plan can specify how similar 
vegetation will be planted elsewhere in the buffer.  It is important that the mitigation plan 
address how the functions of the buffer are being replaced or mitigated for. 
 

 
3. Mitigation Plan Approval Process 

 
Mitigation Plans must be approved BEFORE an encroachment or disturbance to the 
stream buffer takes place.  Otherwise, the activity would be considered a violation of the 
Water Protection Ordinance and appropriate penalties pursued.  Section 10-73 specifies 
particular activities that are exempt from the requirement to maintain or establish a 
stream buffer.  Section 10-74 outlines activities that may be authorized by NDS, and a 
mitigation plan is required is certain cases. 
 
The process for having a mitigation plan approved is as follows: 
 
• For development activities, the applicant should confer with NDS staff during project 

planning (pre-project meeting) to see if a proposed activity can be authorized under 
the WPO.  In making this determination, NDS staff should determine whether the 
proposed activity is listed in Section 10-74 AND whether the evaluation criteria for 
mitigation plans in Section 10-75(d) can be satisfied (e.g., whether development in 
the buffer is the “minimum necessary”).  For individual building permits, NDS staff 
may not know about a planned encroachment until the permit application is received.  
In this case, NDS staff should contact the applicant to explain the buffer 
requirements and whether the encroachment can be authorized.  An onsite or office 
meeting may be needed to make the proper evaluation of the proposed 
encroachment, existing condition of the buffer, and other factors. 

• If the encroachment can be authorized for a subdivision plat or site plan, then the 
preliminary plat or plan should show conceptual mitigation features – this step 
ensures that the mitigation is feasible, will fit on the site, and will address the 
mitigation requirements of Section 10-75.  For building permits, after conferring with 
NDS about whether the encroachment can be authorized, the applicant should 
prepare a mitigation plan to submit as part of the building permit application (see 
Sample Plans in Section 6 of this document). 

• For subdivision plats and site plans, the final plan should show all the mitigation 
details.  NDS may approve this plan with the final plat or plan after undergoing a 
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review/revision process.  All structural stormwater measures and plantings should be 
bonded as a site improvement.  For building permits, NDS may approve the 
mitigation plan with the building permit application.  If a bond is not appropriate for an 
individual lot, then NDS should ensure that the plan is implemented prior to issuing a 
C.O. or by another schedule or milestone. 

• All bonds can be released when NDS staff confirms that the plan has been 
implemented.  Periodic inspections can be scheduled thereafter to ensure that 
mitigation measures are in place and functioning as designed. 

 
 

4. Mitigation Options 
 

Table 1: Stream Buffer Mitigation Matrix provides a guide for selecting an appropriate 
mitigation strategy for specific circumstances.  The matrix can be used by following the 
steps outlined below: 
 
• Go to Column #1 to determine whether a proposed project is for a development 

project (subdivision plat or site plan) or for an individual lot improvement (building 
permit application). 

• Go to Column #2 to determine whether the activity that impacts the stream buffer is 
new development or redevelopment (redevelopment may include modifications to an 
already developed site or improvements to an existing structure, such as an addition 
or deck). 

• Go to Column #3 to ascertain the existing condition of the stream buffer on the 
subject property.  The existing condition may be developed (the stream buffer 
already has some impervious cover or improvement); forest (in general, mature 
canopy and understory trees with a shrub and ground cover layer); open lawn, 
meadow, or turf; or scrub (small pioneer species trees, shrubs, grasses, and ground 
cover).  The existing condition will influence which mitigation options are appropriate 
for the site. 

• Column #4 states the preferred mitigation option, and Column #5 lists some other 
mitigation options that can be considered by NDS staff. 

 
All terms that have bold font in the matrix are further explained by descriptions and 
guidance following the matrix.  
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Table 1: Stream Buffer Mitigation Matrix 
Type of 
Project 

Status Existing 
Buffer 
Condition 

Preferred Mitigation Other Mitigation 
Options 

Forest Preserve full buffer (100 
feet); provide upslope 
stormwater controls to 
prevent erosive flows 
through buffer; provide 
signage to mark buffer; 
provide optic orange 
fencing during 
construction. 

Encroachments for new 
development should be 
strongly discouraged, 
and can only be allowed 
in accordance with 
Section 10-74(d).  
Encroachments should 
be the minimum 
necessary and 
mitigation should include 
advanced stormwater 
controls upslope of 
remaining buffer plus 
signage.  

Open Lawn, 
Meadow 

Restore & preserve full 
buffer; provide upslope 
stormwater controls to 
prevent concentrated 
flows through buffer; 
provide signage to mark 
buffer; provide optic 
orange fencing during 
construction. 

See above.  Mitigation 
should include 
compensatory 
plantings, signage, and 
advanced stormwater 
controls to prevent 
erosive flows through 
buffer. 

Site Plan or 
Subdivision 
Plat 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

New Project 
 
See Section 
10-71.c and 
Section 10-
74.d.1. 

Scrub Enhance & preserve 
buffer with plantings 
based on site conditions; 
provide upslope 
stormwater controls to 
prevent concentrated 
flows through buffer; 
provide signage to mark 
buffer; provide optic 
orange fencing during 
construction. 

See above.  Mitigation 
should include 
compensatory 
plantings (depending on 
site conditions) and/or 
upslope advanced 
stormwater controls, 
plus signage. 
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Type of 
Project 

Status Existing 
Buffer 
Condition 

Preferred Mitigation Other Mitigation 
Options 

Developed 
(existing 
impervious 
cover or 
improvement 
within buffer) 

Remove existing 
impervious cover and 
other development from 
at least inner 50 feet of 
buffer (more if practical); 
Restore at least inner 50 
feet of buffer with 
compensatory 
plantings; provide 
upslope stormwater 
controls to prevent 
erosive flows through 
buffer; provide signage 
to mark remaining buffer; 
provide optic orange 
fencing during 
construction. 

• Allow redevelopment 
on existing footprint 
within buffer.  
Provide advanced 
stormwater 
controls for site 
impervious cover; 
protect and/or 
restore inner 25 feet 
of buffer. 

• Provide design that 
does not exceed 
existing 
encroachment and 
that protects water 
quality and habitat, 
and prevents 
damaging runoff 
velocity. 

Forest 
Open Lawn, 
Meadow 

Site Plan or 
Subdivision 
Plat 
(cont) 

Redevelop-
ment 
 
See Section 
10.74.d.1. 

Scrub 

Same preferred and other mitigation options as 
for “New Project” described above  

Forest Preserve full buffer; 
provide 25 foot setback 
from principal structure 
to buffer line; provide 
optic orange fencing 
during construction. 

Allow encroachment 
that is the minimum 
necessary in 
accordance with Section 
10-74.d.1; provide on-lot 
runoff practice. 
 

Open Lawn, 
Meadow 

Preserve full buffer; mark 
buffer line with plantings, 
signage, or other means; 
provide 25 foot setback 
from principal structure 
to buffer line; provide 
optic orange fencing 
during construction. 

Allow encroachment 
that is the minimum 
necessary in 
accordance with Section 
10-74.d.1; provide 
compensatory 
plantings. 

Individual 
Lot 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

New 
Construction 
 
See Section 
10.74.d.1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scrub Preserve full buffer; mark 
buffer line with plantings, 
signage, or other means; 
provide 25 foot setback 
from principal structure 
to buffer line; provide 
optic orange fencing 
during construction. 

Allow encroachment 
that is the minimum 
necessary in 
accordance with Section 
10-74.d.1; provide 
compensatory 
plantings and/or on-lot 
runoff practice, 
depending on site. 
 

 5



Type of 
Project 

Status Existing 
Buffer 
Condition 

Preferred Mitigation Other Mitigation 
Options 

Existing 
Structure or 
Improvement 

Remove existing 
improvement if practical 
(e.g., dilapidated shed) to 
reduce buffer 
encroachment; provide 
compensatory 
plantings for area of 
buffer to be restored.  

Allow existing structure 
and additional 
improvement (up to 400 
square feet) within the 
50 landward feet of the 
buffer (Section 10-
74.d.1); Provide 
compensatory 
plantings or on-lot 
runoff practice, 
depending on site. 

Forest Minimize disturbance to 
the buffer.  If allowed 
encroachment into 
buffer < 200 square feet, 
preserve remaining 
buffer. If allowed 
encroachment  > 200 
square feet (up to 400 
square foot maximum),  
preserve remaining 
buffer and provide on-lot 
runoff practice.   

N/A 

Individual 
Lot 
(cont) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Improvement 
to Existing 
Structure 
(e.g., addition, 
shed, deck) 
 
See Section 
10-74.d.1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Open Lawn, 
Meadow 

Minimize disturbance to 
the buffer.  If allowed 
encroachment into 
buffer < 200 square feet, 
preserve remaining 
buffer and mark buffer 
line with plantings, 
signage, or other means.  
If allowed encroachment  
> 200 square feet (up to 
400 square foot 
maximum), preserve 
remaining buffer and 
provide compensatory 
plantings.   

N/A 
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Type of 
Project 

Status Existing 
Buffer 
Condition 

Preferred Mitigation Other Mitigation 
Options 

Individual 
Lot 
(cont) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Improvement 
to Existing 
Structure 
(e.g., addition, 
shed, deck) 
(cont) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scrub Minimize disturbance to 
the buffer.  If allowed 
encroachment into 
buffer < 200 square feet, 
preserve remaining 
buffer and mark buffer 
line with plantings, 
signage, or other means.  
If allowed encroachment  
> 200 square feet (up to 
400 square foot 
maximum), preserve 
remaining buffer and 
provide compensatory 
plantings or on-lot 
runoff practice, 
depending on site. 

N/A 
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Type of 
Project 

Status Existing 
Buffer 
Condition 

Preferred Mitigation Other Mitigation 
Options 

Storm-
water 
manage-
ment 
facilities 
and 
erosion 
control 
measures 

To serve new 
development 
or to modify 
existing 
structures. 
 
See Section 
10-74.b. 

Variable to 
site 

In general, keep these 
facilities outside of the 
buffer.  If such measures 
must encroach into the 
buffer due to site 
conditions, then 
additional measures 
should include 
compensatory 
plantings to restore 
and/or enhance buffer 
vegetation after the E&S 
measures are removed 
(Section 10-72.a).  
Permanent facilities 
within the buffer should 
be advanced 
stormwater controls 
and should discharge in a 
manner that spreads 
water across the buffer 
and/or does not erode the 
buffer (see specifications 
for upslope stormwater 
controls). 

N/A 
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Type of 
Project 

Status Existing 
Buffer 
Condition 

Preferred Mitigation Other Mitigation 
Options 

Paved 
Pathways 
& Trails 
Exceeding 
3 feet in 
Width 

New 
Construction 
or Renovation 
or Existing 
Facilities 
 
See Section 
10-74.d.4.   
 
Also see 10-
72.b.5 and 
10-72.c.4 for 
conditions 
related to 
pathways and 
trails.  

Variable to 
site 

Pathways and trails 
should avoid the inner 25 
feet of the buffer, except 
for rare occasions to gain 
access to the water or 
where topography 
prevents the trail being 
outside of this zone (such 
as a steep slope along a 
narrow floodplain).  
General design guidance 
for trails is contained in 
the Riparian Buffers 
Modification & Mitigation 
Manual (DCR, 
Chesapeake Bay Local 
Assistance, 2003, pages 
71-81).  Some of the 
regulatory guidance in 
this document does not 
pertain to the City’s WPO.  
The document can be 
found at: 
http://www.cblad.state.va.
us/ripbuffstat.cfm. 
 
In addition to this 
guidance, the design for 
paved pathways and 
trails exceeding 3’ in 
width  shall include 
compensatory 
plantings and low-tech 
runoff controls, such as 
vegetated swales and 
biofiltration, in places 
where runoff may 
produce erosive 
conditions.  
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Definitions & Guidance For Terms in Bold From Table 1: 
 
 
Advanced Stormwater Controls – Measures used to control runoff that address water 
quality, downstream channel protection, and water quantity (detention) if needed.  
These measures may also be used to meet the requirements of Article III of the Water 
Protection Ordinance.  Advanced stormwater controls should be designed to be upslope 
from the protected buffer area in such a way that runoff is filtered, infiltrated, slowed 
down (made non-erosive), or otherwise treated.  Examples include biofiltration, 
extended detention, some manufactured BMPs, or upslope low-impact development 
designs.  The Virginia Stormwater Management Handbook is a design source 
(http://www.dcr.virginia.gov/sw/stormwat.htm#handbook). 
 
Compensatory Plantings – Planting within the buffer for the purpose of compensating 
for an encroachment.  The intent of the planting is to maintain the natural functions of 
the buffer, including water quality protection, erosion and sediment control, runoff 
control, flood control, and habitat protection.  Compensatory plantings should be 
specified in a planting plan.  This plan should include the approximate location of the 
plantings, species, size, root condition (type of stock), planting specifications (e.g., time 
of year), and maintenance requirements.  The plan can be a buffer reforestation plan or 
a more formal landscape plan using native species.  The former is an informal plan to 
promote the ultimate creation of a riparian forest, while the latter is more a designed 
plan (by a landscape architect or horticulturalist) that also promotes the natural 
functions of the buffer.  In either case, plant materials can be balled and burlap, 
container stock, bare root stock, container grown seedlings, bare root seedlings, and/or 
seeds and plugs.  For bare root stock and seedlings, tree tubes and brush mats should 
be used to reduce browsing and competition during the initial years.   
 
Encroachment – Any development, land development, or land development project as 
defined by the Water Protection Ordinance that occurs or is authorized by the program 
authority to occur within the stream buffer. 
 
Minimize – See below under “Minimum Necessary.” 
 
Minimum Necessary – This term occurs in the Water Protection Ordinance and the 
Chesapeake Bay Preservation Regulations.  The Chesapeake Bay Local Assistance 
Department (CBLAD) provides the following guidance on administering projects to 
adhere to this standard: 
 

The terms “minimum necessary to afford relief” is inherently a subjective 
standard that must be considered on a case-by-case basis, taking into account 
the specifics of a particular request. When considering the minimum necessary to 
afford relief, things such as the size of the structure, the types of proposed 
structures, and the placement of the structures in relation to the size, layout and 
location of the lot or parcel are important considerations. Some examples of 
requests that would not be the minimum necessary to afford relief could include 
an application for an extremely large structure on a given lot or parcel, especially 
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when compared to the size of the structures in the adjacent lots. Another 
example would be a request for a house that would be located outside of the 
RPA, but with a large attached deck with a pool that would be located within the 
RPA. In this instance, the sole reason for the exception request relates, not to a 
use of the property, but to the extent that the applicant wishes to use the 
property.  In this example, consideration of relocation of the house on the lot or 
resizing the deck and pool are all potential solutions that may result in the 
property owner achieving their desired use without the need for an exception. 
Should alternative location, sizing, or orientation options to avoid the need for an 
exception be available, and the applicant chooses to continue with the exception 
request, then the finding of “minimum necessary to afford relief” would not be 
present. (Excerpted from: “Exceptions – Guidance on the Chesapeake bay 
Preservation Area Designation and Management Regulations,” September 16, 
2002, Chesapeake Bay Local Assistance Department). 

 
On-Lot Runoff Practice – Practices that address roof, yard, and driveway runoff 
in a way that the runoff does not impair or even enhances the natural functions of 
the downslope buffer.  These practices may collect/reuse runoff water, filter or 
infiltration runoff, or use landscaping to treat and slow down the water.  Examples 
are rain gardens (also known as “bioretention planting bed”), dry wells, french 
drains, rain barrels, or specific landscaping techniques to conserve and protect 
water (e.g., Bayscapes: http://www.acb-online.org/project.cfm?vid=85) 

 . 
 
Optic Orange Fencing -- High visibility safety or tree protection fencing that is used as 
a temporary measure during construction to keep construction equipment and activities 
out of a protected area. 
 
Preserve -- Measures taken to ensure that a buffer area (or remaining buffer area after 
an allowed encroachment) is protected from further disturbance.  For a subdivision plat, 
this can include placing the buffer area in open space or a buffer easement, restrictive 
language in covenants or deeds, donation of the buffer to an easement holding entity, 
and/or providing signs that clearly mark the buffer boundary and explain that the 
vegetation is to be protected.  The management of vegetation is in accordance with 
Section 10-72 of the Water Protection Ordinance. 
 
Principal Structure – The Chesapeake Bay Local Assistance Department provides the 
following guidance on principal structures: 
 

Webster’s Dictionary (9th edition) defines “principal” as “…a matter or thing of 
primary importance.” Using this definition, a principal structure would be one 
primary structure. Furthermore, the principal structure would be one that is 
necessary to use the land in the manner permitted by the underlying zoning 
classification. Necessary utilities includes such things as electric and 
telecommunication lines, water and onsite or public sewage disposal facilities. 
(Excerpted from: “Resource Protection Area: Buffer Area Encroachments, 
Guidance on the Chesapeake Bay Preservation Area Designation and 
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Management Regulations, September 16, 2002, Chesapeake Bay Local 
Assistance Department). 

 
Restore – Plantings within the buffer that help maintain the natural functions of the 
buffer, including water quality protection, erosion and sediment control, runoff control, 
flood control, and habitat protection.  See the guidance and standards for 
compensatory plantings. 
 
Signage -- Any signs, posts, etc. approved by the City that mark the boundary of the 
buffer and state that the vegetation is protected.  Signs should also include contact 
information in case someone has questions about the restrictions. 
 
Upslope Stormwater Controls -- Measures employed to prevent damage to a buffer 
area from concentrated runoff.  These measures can also be used to comply with 
Section 10-52 of the Water Protection Ordinance.  In general, measures are designed to 
slow down and spread out runoff, and may include energy dissipators, level spreaders, 
check dams, or detention facilities designed in accordance with Section 10-52.   
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5.  Standard Details & Design Guidance 
 
Standard details and design guidance contain the recommended content and 
guidelines for mitigation plans using various techniques.  Each section also 
contains relevant Internet links for interested parties to find more information. The 
following are addressed in this section: 
 
o Compensatory Plantings – Guidance on vegetative replacement standards 

for encroachments, planting details, preparing sites and choosing plants for 
various applications, invasive species to avoid, and nurseries that sell native 
plants. 

 
o On-Lot Runoff Practices – Details and guidance for rain gardens 

(bioretention planting beds), dry wells, swale infiltration trenches, and 
innovative small-scale on-lot practices 

 
o Upslope Stormwater Controls – Standards and details for level spreaders 

and energy dissipators that can help prevent erosive flows from stormwater 
conveyance systems through the stream buffer.  

 
o Advanced Stormwater Controls are addressed in the Virginia Stormwater 

Management Handbook: 
http://www.dcr.virginia.gov/sw/stormwat.htm#handbook. 

 
The Handbook is a comprehensive design manual for stormwater practices.  
The City may utilize and adapt the standards in the Handbook based on 
sound engineering and planning judgment. 

 

 14



COMPENSATORY PLANTINGS 

 

Compensatory Planting Plan 
Content: 
 
• Vicinity Map, North Arrow 
• Property Owner, address, contact 

and number for plan preparer if 
different than owner 

• Schematic of vegetation in buffer, 
vegetation to be removed, and 
vegetation to be added.  
Landscape plan if appropriate 

• Planting details: species, type of 
stock (B&B, container, bare root), 
size, spacing, number, and planting 
schedule 

• Installation procedures, protection 
measures (e.g., tree tubes, brush 
mats, etc.) 

• Maintenance plan & schedule  
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COMPENSATORY PLANTING LINKS 
 
 
Chesapeake Bay Local Assistance Department (DCR), Riparian Buffers 
Modification & Mitigation Guidance Manual (September 2003) – This manual 
is the State’s latest guidance to localities that must implement and enforce the 
Chesapeake Bay Preservation Act and Regulations (“Tidewater” localities).   
http://www.cblad.state.va.us/ripbuffstat.cfm
 
Virginia Department of Forestry, Riparian Forest Buffers – This site contains 
many additional links to information about forest buffers, including their functions, 
plants, restoration around the State, and other programs. 
http://www.dof.virginia.gov/rfb/index.shtml
 
Chesapeake Bay Program, Riparian Forest Buffers – Another site with 
information on the functions of buffers and other links. 
http://www.chesapeakebay.net/ripar1.htm
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Table 2: Vegetation Replacement Standards for Small Encroachments:  
 
These standards were developed by the Chesapeake Bay Local Assistance Department 
(CBLAD).  The standards are applicable to situations where small stream buffer 
disturbances are taking place and the number and type of plants removed is known.  
Such cases may include construction of decks, sheds, and additions, and minor lot 
improvements, such as removing invasive species or creating access paths to the water. 

 

 
Source: Chesapeake Bay Local Assistance Department, Riparian Buffers 
Modification & Mitigation Guidance Manual, Appendix D, September 2003 
http://www.cblad.state.va.us/ripbuffstat.cfm
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Table 3: Stream Buffer Restoration for ¼ Acre or Less: 
 
This table is also from CBLAD’s Riparian Buffers Modification and Mitigation Guidance 
Manual.  It contains stream buffer restoration planting goals for areas larger than those 
addressed in Table 2.  Table 3 is applicable for more substantial encroachments into the 
buffer for allowable development, replacement of invasive species, or encroachments of 
¼ acre or less. 
 

 

Source for Tables 3 & 4: Chesapeake Bay Local Assistance 
Department, Riparian Buffers Modification & Mitigation Guidance 
Manual, Appendix D, September 2003. 
http://www.cblad.state.va.us/ripbuffstat.cfm
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Table 4: Stream Buffer Restoration for Greater Than ¼ Acre: 
 
This table is also from CBLAD’s Riparian Buffers Modification and Mitigation 
Guidance Manual.  It contains stream buffer restoration planting goals for areas 
larger than ¼ acre.  Table 4 is applicable for similar but more substantial projects 
than addressed in Table 3. 
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Table 5: Site Preparation Guidance for Buffer Restoration 
Source: Thomas Jefferson Soil & Water Conservation District, Riparian 
Protection Handbook, pg. A-15 
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Table 6: Choosing Plant Stock 
Source: Thomas Jefferson Soil & Water Conservation District, Riparian 
Protection Handbook, pg. A-22 
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Figure 1: Three-Zone Stream Buffer Concept 
Source: Thomas Jefferson Soil & Water Conservation District, Riparian 
Protection Handbook, pg. A-16 
Note: The Water Protection Ordinance specifies two management zones in Section 10-
72:  Zone 1 (undisturbed zone, closest to the water) and Zone 2 (managed zone, 
landward to 100’).  The 3-Zone Concept is promoted by the Chesapeake Bay Program, 
and is offered here as design guidance for development activities adjacent to streams 
and stream buffers. 
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Table 7: Selecting Plant Species 
Source: Thomas Jefferson Soil & Water Conservation District, Riparian 
Protection Handbook, pg. A-17 
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Table 8: Riparian Plant List 
Source: Thomas Jefferson Soil & Water Conservation District, Riparian 
Protection Handbook, pgs. A-18 – A-20. 
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Table 8 (continued, page 2 of 3) 
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Table 8 (continued, page 3 of 3) 
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Table 9: Invasive Alien Plant List 
Source: Chesapeake Bay Local Assistance Department, Riparian Buffers 
Modification & Mitigation Guidance Manual, Appendix B, September 2003. 
http://www.cblad.state.va.us/ripbuffstat.cfm
 

 28

http://www.cblad.state.va.us/ripbuffstat.cfm


Table 9 (continued, page 2 of 4) 
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Table 9 (continued, page 3 of 4) 
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Table 9 (continued, page 4 of 4) 
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Table 10: Nurseries for Native Plants 
Source: Chesapeake Bay Local Assistance Department, Riparian Buffers 
Modification & Mitigation Guidance Manual, Appendix E, September 2003. 
http://www.cblad.state.va.us/ripbuffstat.cfm
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Table 10 (continued, page 2 of 2) 
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Figure 2: Planting Details 
 
Source: Chesapeake Bay Local Assistance Department, Riparian Buffers 
Modification & Mitigation Guidance Manual, Appendix C, September 2003. 
http://www.cblad.state.va.us/ripbuffstat.cfm. 
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Figure 3: Planting Details for Bare Root Seedlings & Year Transplants 
 
Two methods are illustrated for planting bare root seedlings and year transplants.  
The first is the Side-Hole Method, and the latter is Slit Method. 
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Figure 3 (continued, page 2 of 2) 
 

 

 

 

Source: Chesapeake Bay Local Assistance Department, Riparian Buffers 
Modification & Mitigation Guidance Manual, Appendix C, September 2003.
http://www.cblad.state.va.us/ripbuffstat.cfm
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Figure 4: Installing Tree Protection Tubes 
 

 

 

Source: Chesapeake Bay Local Assistance Department, Riparian Buffers 
Modification & Mitigation Guidance Manual, Appendix C, September 2003.
http://www.cblad.state.va.us/ripbuffstat.cfm
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ON-LOT RUNOFF PRACTICES 

 
 On-Lot Runoff Practice Plan 

Content: 
 
• Vicinity Map, North Arrow 
• Property Owner, address, contact 

and number for plan preparer if 
different than owner 

• Proposed encroachment into the 
stream buffer (use, square footage, 
vegetation to be removed). 

• Type of mitigation practice to be 
used.  Manufacturers literature if 
appropriate 

• Details on size, materials & 
installation 

• Cross-section sketch with 
dimensions 

• Maintenance plan & schedule 
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ON-LOT RUNOFF PRACTICES CONTENT  
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ON-LOT RUNOFF PRACTICES LINKS 
 
Low Impact Development Center – Downloadable fact sheets and information 
on low impact development plus many valuable links for rain gardens, 
bioretention, and other stormwater sites. 
http://www.lowimpactdevelopment.org/index.htm
 
Rain Gardens of West Michigan, West Michigan Environmental Action 
Council – A very detailed site about planning and building rain gardens. 
http://www.raingardens.org/Index.php
 
Virginia Department of Forestry, Rain Garden Site --  Basic information on the 
considerations of building a rain garden. 
http://www.dof.virginia.gov/rfb/rain-gardens.shtml
 
Prince George’s County, Maryland, Department of Environmental 
Resources, Bioretention – Detailed information on the design of bioretention 
areas, including a design guidelines, worksheets, and plant lists. 
http://www.goprincegeorgescounty.com/Government/AgencyIndex/DER/PPD/LID
/bioretention.asp?h=20&s=40&n=50&n1=160
 
Virginia Stormwater Management Handbook, Department of Conservation 
& Recreation – The Handbook is a comprehensive design manual for multiple 
stormwater practices.  Standard 3.11 addresses bioretention, and contains 
detailed design guidelines and a plant list. 
http://www.dcr.virginia.gov/sw/stormwat.htm#handbook
 
Thomas Jefferson Soil & Water Conservation District, Rooftop Runoff 
Collection – Our local soil and water district is a state leader in promoting the 
harvesting of rooftop runoff through rain barrels, cisterns, and other devices. 
http://www.avenue.org/tjswcd/programsandprojects/page14.html
 
Alliance for the Chesapeake Bay, Bayscapes Site – The Alliance promotes a 
landscaping approach that conserves water, is beneficial for wildlife, and protects 
water quality.  The “Bayscapes” page contains information and many publications 
to download. 
http://www.acb-online.org/project.cfm?vid=85
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Figure 5: Rain Garden Schematics from Prince George’s County, Maryland 
Source: How Does Your Garden Grow: A Reference Guide to Enhancing Your 
Rain Garden, Prince George’s County Department of Environmental Resources. 
 
These schematics provide a sense of what a rain garden is and how rain gardens 
can fit into the overall lot landscaping.  More specific rain garden design 
information can be found in the “Links” section, particularly the raingardens.org 
site. 
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Figure 5 (continued, page 2 of 3) 
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Figure 5 (continued, page 3 of 3) 
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Figure 6: Rain Garden Detail – Also Known as Bioretention Planting Bed 
Source: City of Virginia Beach, Public Works, as modified by D. Hirschman 
This detail can be used in conjunction with a landscape plan for an on-lot rain 
garden (bioretention planting bed). 
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Figure 7:  Dry Well Detail 
Source: City of Richmond, Chesapeake Bay Preservation Program, Public 
Information Manual, 1994 
 
The dry well can be used to temporarily store and infiltrate rooftop runoff.  
Concerns with this design include: clogging (limited longevity) and difficulty of 
maintenance, especially compared to a surface feature such as a rain garden.  
Underlying soils are very important, and must be capable of exfiltrating the water.  
Also, the underground stone reservoir concept can be made into a “french drain” 
(long, narrow stone filled trench with perforated drainage pipe to daylight).  The 
same concerns exist with longevity and maintenance, but these measures can be 
very helpful to correct drainage problems near a structure. 
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Figure 8: Swale Infiltration Trench 
Source: City of Richmond, Chesapeake Bay Preservation Program, Public 
Information Manual, 1994 
 
This design is another stone reservoir for storing and exfiltrating runoff water.  It 
is designed to be placed strategically in the yard to intercept runoff from 
driveways, rooftops, and yards.  Again, the underlying soils are critical, and must 
be able to percolate enough water to prevent the trench from clogging.  Filter 
fabric under the trench should be replaced with approximately 3” of pea gravel 
(less prone to clogging). 
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On lot run off practices: 
‘zero discharge; water dispersal for small scale high density sites’ 

 
low tech, plants not necessary approach to water dispersal on small sites 

 
 
 
 

 
 
 
 
 
 
 

Contributed by Amy Ransom Arnold, ASLA 
Member of the Charlottesville Planning Commission City Streams Task Force  

Principle of land + form, llc 
Albemarle County Landscape Planner 
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On lot run off practices: 
‘zero discharge; water dispersal for small scale high density sites’ 
 
Rain gardens, dry wells, large stone trenches typically serve as single collection points for 
concentrated volumes of storm water run off.  The intimacy of detail in a residential yard can 
also allow for a more dispersed approach to managing run off that depends primarily on multiple 
points of infiltration that may or may not include plantings.  This system of allowing a large 
portion of total site run off to soak back into the earth in multiple locations, rather than a few 
areas and can be directly tied to the driveways, sidewalks, hedges, terraces on a small scale 
property and integrated into garden / yard detail.  Each place of infiltration becomes a part of the 
design vocabulary of the yard.  Rather than creating a single area to treat and absorb the total 
volume of site run off, the overall volume is dispersed through out the site in smaller areas, 
drainage details become yard details.   
 
Engineering details can be scaled down and used very locally to manage water on site.  Every 
impermeable surface has its own infiltration area sized to handle its specific volume of run off in 
a matrix of trenches and drainage areas that are scattered throughout the site to absorb surface 
flow.  The surface area of the infiltration area equals five percent (5%) impervious cover in 
drainage area.  Water loving indigenous plants can be included as part of the system to help 
absorb water.  The presence of plants in the system is determined by the interest of the resident 
in the maintenance of the plantings. 
 
With or without heavy planting, the goal is to create an overall absorbent matrix, increasing 
permeability across the entire site, compensating integrally for every impermeable element: 
 
*a driveway can have an integral infiltration area, sized for area of impermeable surface (see 
swale infiltration trench cross section in Figure 8) 
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*a concrete terrace becomes stone pavers set in stone dust (permeable compensates for 
impermeable) 
 

 
 
*lawn is converted into a meadow planting (increase permeability, decrease sheet flow) 
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*soil pockets for water loving plants are dispersed among less permeable elements 
 

 
 
*tree plantings increase (decrease sheet flow) 
 
*garden beds replace turf (decrease sheet flow) 
 
*concrete walkways become segmented paths alternating planting and paving (decrease sheet 
flow)    
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*stone filled trenches are placed to line pavement, flower beds, hedges and in circles or mounds 
around trees (see infiltration trench cross section) 
 

             
 
*drainage details become garden details (small scale sand filter / rainwater rill carries roof 
downspout water) 
 

 
 
Hedges and hedgerows of water loving plants that are slightly lower than the rest of the yard can 
be used to collect run off when they are made up of plant species that are adaptable to a variety 
of conditions, withstand both drought and wet soils. (refer to the recommended plant lists for rain 
gardens)  Your rain garden can become a hedge serving as rain water management and formal 
garden element simultaneously.  The same applies to tree groves, lines of trees or drifts of water 
loving perennials and grasses.  Local stone and soil suppliers now carry bioretention (rain 
garden) soil media for use in rain gardens or in an overall integrated infiltration matrix. 
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By far the greatest source of storm water run off in a residential context is roofs.  Green roofs 
have long been a part of design / construction vocabulary in Europe and are the most effective 
way to decrease roof water run off.  The technology for green roof construction is surprisingly 
accessible.  The internet provides multiple web sites that provide detailed information about the 
use of green roofs.  Local soil and stone companies now carry multiple types of green roof media 
(soil).   
 
Rain water valves installed in downspouts can collect run off from a green or conventional roof 
to storage tanks or a cistern, directing any overflow into a gravel trench filled with river stone, or 
a hedge that is slightly lower than its context and contains water loving plants (refer to the 
recommended plant lists for rain gardens).  Gravel infiltration trenches and ‘wet hedges’ can be 
combined for maximum effect.  Submersible pumps are an efficient way to make use of your 
collected water, saving money on watering your garden in the long run.  With proper filtering, 
collected water can be used in drip irrigation systems.   
 
By allowing for the integration of a matrix of infiltration and collection, planned as an overall 
system, the goal of zero discharge (run off) from a small lot or residential property is close to 
attainable.  Certainly the run off contributed to the stream watershed becomes closer to the pre 
development conditions of the surrounding area and begins to compensate for the impact of a 
densely populated urban environment on our streams and rivers. 
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UPSLOPE STORMWATER CONTROLS 
 
The purpose of upslope stormwater controls is to prevent concentrated flow from 
eroding, damaging, and/or short-circuiting the stream buffer area.  Techniques 
may include energy dissipators, level spreaders, check dams, or detention 
facilities.  Proper construction of these measures can be difficult, and 
construction oversight by the City is important. 
 
Two measures are presented: (1) Level Spreader/Energy Dissipator detail used 
in Albemarle County (Figure 9), and (2) Energy Dissipator design from the 
Henrico County Environmental Program Manual (Section 9.01-1; Figures 10 and 
11) 

 
Figure 9: Level Spreader/Energy Dissipator
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ENERGY DISSIPATOR 
Excerpted From: Henrico County Environmental Program Manual, Minimum 
Standard 9.01, 
http://ntit6new.co.henrico.va.us/works/newdpwweb/enviromanual.htm
 
Henrico County’s Energy Dissipator design can be used for upslope stormwater 
controls in order to avoid erosive flows from a storm sewer through the stream buffer.  
The City may adapt this design to specific site conditions based on sound engineering 
judgment. 
 
Definition 
 
An energy dissipator is a device that is used to convert concentrated stormwater runoff 
to sheet flow and is constructed at the end of all storm sewers or channels that outfall 
into a buffer. 
 
Purpose 
 
The purpose of an energy dissipator is to introduce storm flows into the buffer at a 
slower rate and spread the flow over a larger area than would normally occur with a 
storm sewer outfall. The energy dissipator allows for more efficient use of the buffer by 
spreading the storm flow over a wider area of the buffer. 
 
Design Criteria 
 
Energy dissipators are required at the end of all storm sewers and constructed/altered 
channels that outfall into Stream Protection Areas. The energy dissipators must be 
designed and constructed according to the following design criteria. All appropriate 
details must be included in the approved plans. 
  

• As indicated in the following table, either Design A (Figure 10) or Design B (Figure 
11) (refer to sketches) will be provided based on the pipe size and discharge (10-
year storm) or the channel’s discharge (10-year storm). 

 

 
 

• The sides and bottom of the plunge pool excavation shall be lined with filter fabric 
underlining and Class AI rip rap in accordance with the Virginia Erosion and 
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Sediment Control Handbook, Third Edition, 1992, State Minimum Standards and 
Specifications Number 3.19. 

 

• The spreader weir section shall be constructed by excavating a trench to the depth 
and configuration shown, laying down hardware cloth and backfilling with VDOT No. 
3 aggregate. The hardware cloth shall be galvanized steel, ½ inch mesh, 19 gauge.  
The hardware cloth shall be wrapped around the aggregate and timber as shown 
and the edges stapled to the top of the timber every 12” with ¾ inch galvanized steel 
staples. 

  

• The 6” x 6” treated timber shall be level. 
 
• Special considerations shall be made where a cross slope exists in the area of 

construction and outfall, and where there is a possibility that storm water may flow 
around and bypass the spreader weir. The contractor shall construct an additional 
timber and aggregate weir section as shown that ties back into existing grade. 

 
• A minimum of clearing and grading may be required downstream of the spreader 

weir section to insure free overflow of storm water over the weir. Generally, all 
clearing and grading shall be kept to a minimum, but where required, the disturbed 
area shall be planted with sod in accordance with the Virginia Erosion and Sediment 
Control Handbook, Third Edition, 1992, State Minimum Standards and Specifications 
Number 3.33. The sod shall be secured with netting and staples in accordance with 
Plate 3.33-2. 

 
• If installed at the end of county maintained storm sewer, the drainage easement 

must encompass the entire energy dissipator (dissipation section, plunge pool 
section, and spreader weir section) and provide an area 10 feet wide around the 
entire energy dissipator to provide for maintenance. 

 
• As indicated in the details, the dissipation section of the energy dissipator is outside 

the Stream Protection Area (SPA). The remaining components (plunge pool section 
and spreader weir section) of the energy dissipator will be in the upper twenty (20) 
feet of the SPA unless site constraints dictate otherwise and the Department of 
Public Works concurs. 

 
Pollutant Removal 
 
Each energy dissipator that is installed in conjunction with the SPA is assumed to result 
in 0.10 pound of pollutant removal. 
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Figure 10
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Figure 11 
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6.  Sample Plans 
 
Two sample plans are included in this section: one for an on-lot runoff practice 
(bioretention planting bed) and the other for compensatory plantings.  Both are 
for small-scale encroachments resulting from residential activities.  These sample 
plans are only offered as examples.  Plan preparers may use discretion in plan 
layout, as long as the minimum content is included, as listed in the Standard 
Details & Design Guidance (see page 14 for compensatory planting and page 37 
for on-lot runoff practices). 
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On-Lot Runoff Practice Sample Plan 
 
Proposed House Addition at 117 Meadowcreek Lane 
 
Narrative 
Owner: Betty & Ralph 
Address: 117 Meadowcreek Lane, Charlottesville, VA 22901 
Phone: 293-XXXX 
Email: bettyandralph@meadowcreek.com
Tax Map & Parcel: 15-72-B(1) 
 
Existing Conditions: Our existing house is right at the 100 foot stream buffer line, as 
measured from the top of the bank of Meadow Creek.  The house was built in 1974, and 
the lot was platted in 1970.  This lot was recorded prior to the City’s adoption of the 
Water Protection Ordinance.  The existing buffer vegetation consists of woods with 
large, mature trees, generally within the first 50 feet of the buffer (closest to Meadow 
Creek), and lawn in the remaining buffer up to the house.  The treeline extends beyond 
the 100 foot buffer line west of the house, where a steep slope drops down from the 
neighboring lot.  This slope is approximately 25%.  The backyard slopes to the 
northeast.  These features are shown on the enclosed plan. 
 
Proposed Use in the Stream Buffer: We are proposing to build a modest addition to our 
house for a study and den.  The addition will have a footprint of 370 square feet.  No 
more land will be disturbed than is necessary for the construction of this addition.  The 
existing vegetation in the area of the proposed addition is grass and foundation 
plantings.  Theoretically, the addition could be built on the west side of the house outside 
of the stream buffer.  However, the steep slope and existing woods along that side would 
necessitate much more clearing, grading, and tree cutting (and much more damage to 
the buffer and its functions) than at the proposed location behind the house.  The 
addition can be authorized by the City in accordance with the Water Protection 
Ordinance, Section 10-74(d)(1), as long as a mitigation plan is approved. 
 
Proposed Mitigation: The proposed use in the stream buffer is quite small.  We are 
proposing a bioretention planting bed with a minimum square footage of 150 square feet.  
The existing house and driveway all drain through the backyard, and this runoff is 
currently untreated.  The new addition and as much of the existing house and driveway 
as practical will flow to the bioretention area.  This is an area where we want to do some 
landscaping anyway, and the planting bed will fit into our yard landscape plans and allow 
us to continue to enjoy our backyard.  We have no intention of cutting or encroaching 
into the existing forest that lines the banks of Meadow Creek (except for our son’s tree 
house).  The bioretention planting bed will constructed based on the attached diagram 
and plan.  We will also place silt fence at the construction limits during construction to 
ensure that silt and sediment do not run towards the creek. 
 
Maintenance: We will ensure that the bioretention planting bed will be maintained along 
with our other landscaping.  Maintenance will generally include adding and replacing 
plants, annual mulching, and making sure that the bed does not pond water for long 
periods of time (more than 2 days). 
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Figure 12: Sample Plan for On-Lot Runoff Practice (page 2 of 4)
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Bioretention Planting Bed Plant List 
 

Quantity Botanical 
Name 

Common Name Size & Root 
Condition 

Remarks 

TREES 
1 Betula nigra River Birch 1 – 1-1/2” cal., 

B&B  
 

SHRUBS 
2 Cornus 

stolonifera 
Red Twig Dogwood 18 – 24” CONT.  

2 Hypericum 
densiflorum 

St. John’s Wort 18” CONT.  

1 Hamamelis 
virginiana 

Witch Hazel 18 – 24” CONT  

PERENNIALS 
5 Lobelia 

cardinalis 
Cardinal Flower ½ gallon cont.  

5 Hemerocallis 
spp. 

Daylilly Transplants  

5 Rudbeckia 
laciniata 

Green-headed 
Coneflower 

6” pot  

GROUNDCOVER 
50 Liriope spp. Lily-turf Plugs 18” o.c. 

 
Note: Plants may be substituted based on availability.  Additional plants may be 
added at the owner’s discretion. 
 
Sample Plan for On-Lot Runoff Practice (page 3 of 4) 
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Sample Plan for On-Lot Runoff Practice (page 4 of 4)
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Compensatory Planting Sample Plan 
 
Proposed Deck at Buffet Residence 
 
Narrative 
Owner: Ryan Buffet 
Address: 843 Riparian Way, Charlottesville, VA 22901 
Phone: 293-XXXX 
Email: ryan@moorescreek.com
Tax Map & Parcel: 50-12-A(1) 
 
Existing Conditions: This lot has frontage on Moores Creek.  The existing house, built in 
1984, is within the 100 foot buffer line, measured from the top of the bank.  Most of the 
existing buffer is currently grass, with scattered trees and shrubs.  A narrow band of 
trees lines the bank of Moores Creek and extends up the northern property line.   
 
Proposed Use in the Stream Buffer: A 400 square foot deck is proposed, as shown on 
the attached plan.  Roughly half of the deck will be within the 100 foot stream buffer.  No 
more land will be disturbed than is necessary for the construction of this addition.  The 
existing vegetation in the area of the proposed addition is grass, except that the corner 
closest to the creek has some trees and shrubs that will need to be removed.  These 
include 2 red oaks (10” and 12” caliper) and 4 spicebushes (5’ high).  An additional red 
maple (8” caliper) will be removed, but is outside of the buffer (however, we are counting 
this as part of the vegetation that must be mitigated).  
 
The proposed deck is no closer to Moores Creek than the existing house.   
The addition can be authorized by the City in accordance with the Water Protection 
Ordinance, Section 10-74(d)(1), as long as a mitigation plan is approved. 
 
Proposed Mitigation: The construction of the deck within the buffer and removal of the 
trees and shrubs mentioned above will be mitigated through creating a compensatory 
buffer planting area closer to Moores Creek.  This replanted buffer area will consist of 8 
trees and 12 shrubs, as noted on the attached plan.  The replanted area is currently turf 
and is only a few feet from the top of the streambank.  In this regard, the compensation 
area will better aid the functions of the stream buffer to protect Moores Creek than the 
area to be impacted.  All plant materials will be nursery stock and will be installed in 
accordance with the attached specifications.  Planting will take place sometime between 
October 15 and December 15 of 2004. 
 
Maintenance: All plants will be watered during the first growing season.  Any plants that 
die during the first year will be replaced (during the fall of 2005).  Otherwise, the area will 
be left to nature so that it can blend into the existing vegetation along Moores Creek. 
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Figure 13: Sample Plan for Compensatory Planting (page 2 of 3)  

 64



 
Sample Plan for Compensatory Planting (page 3 of 3) 
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