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Int roduct ion
Water has long been a de�ning feature of Albemarle County. �e a rea’s abundant supply of freshwater 

streams and rivers o�ers a wide range of health, recreational, economic, and environmental bene�ts, 
contributing signi�cantly to the strong quality of life County residents enjoy. However, more than twenty 
stretches of waterways �owing within or along the County’s borders are now included on the Virginia 
Department of Environmental Quality’s (DEQ) list of “impaired waters.”1 While the causes of the damage 
to a�ected segments can vary considerably, stormwater runo� is an all-too-common denominator, acting 
as an underlying cause of many of the water pollution problems that are a�ecting the County’s rural areas 
as well as its more suburbanized sections. Indeed, DEQ recently analyzed seven of Albemarle’s impaired 
stretches of water, and the results show that stormwater runo� is a major contributor to the pollution 
problems in every single one.2

Recognizing that the stormwater problem is likely to increase in magnitude as the County’s population 
continues to grow, Albemarle’s Comprehensive Plan sets a goal of “minimizing the negative impacts of 
increased stormwater discharges from new land development.”3 �is report — a joint e�ort of the Univer-
sity of Virginia School of Law’s Environmental Law and Conservation Clinic, the Rivanna Conservation 
Society, and the Southern Environmental Law Center — puts forward a set of recommendations to help 
the County achieve this critical goal. We identify a number of straightforward changes the County could 
make to di�erent ordinances and policies to promote better choices about the way land is developed and 
managed. �ese choices, in turn, can help reduce the damage from polluted stormwater runo� and thereby 
ensure healthier streams and rivers throughout the County.  

To be sure, these recommendations, if implemented, will not eliminate stormwater runo� in the Coun-
ty or solve all the myriad problems it poses. For one thing, our recommendations focus primarily on limit-
ing runo� f rom new land development, but retro�tting some existing developments and land uses with 
better stormwater protections is an equally important piece of the larger stormwater puzzle. In addition, 
further scienti�c evaluation and research to be undertaken over the next several years by the Rivanna River 
Basin Commission may demonstrate that a wholesale shift in the way our region approaches stormwater 
runo� is necessary if we are ever to solve the problem fully. Our objective with this report is to highlight 
several near-term changes that could expediently be made to existing County provisions and programs.
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Albemarle’s Comprehensive Plan recognizes the County’s responsibili t y to protect  the 
beaut iful water resources with which it  is blessed.



The Chall enges of Stormwater Runoff
�e  Virginia Department of Environmental Quality has recognized stormwater runo� as a “primary 

contributor” to water quality impairments throughout the state.4 It a�ects urban as well as rural watersheds, 
in�icting damage in two principal ways. Both forms of damage result from changes humans make to the 
landscape, and both are occurring in Albemarle County.  

First, stormwater runo� can cause excessive erosion and sedimentation of the waterways into which it 
� ows. In natural and forested conditions, much of the precipitation from rainstorms is absorbed back into 
the ground close to where it falls, nourishing plant life and helping to recharge groundwater aquifers. Typi-
cally, any excess rainwater will �ow gradually over the terrain and slowly drain into nearby streams and riv-
ers. But as we replace our forests with pavement, buildings, and manicured lawns, less of the precipitation is 
able to seep back into the soil. Instead, the rainwater quickly collects on these compacted surfaces and forms 
sheet runo� that � ows o� the site at a much higher volume and speed. It has been estimated, for example, 
that a one-acre parking lot creates 16 times more runo� than a meadow of the same size.5

Often, the accumulated runo� forms rivulets that pour directly into the nearest stream or tributary. Or it 
might �rst � ow into a storm sewer that simply pipes it directly to a nearby waterway. �e result is the same 
in either case: stream �ows in the receiving waters increase signi�cantly. As the higher �ows rush through 
stream channels unaccustomed to such volumes and speeds of water, a massive amount of sediment is carved 
away from the streambanks.6 �e e roded sediment eventually settles to the streambed, where it smothers 
aquatic habitat and alters the waterway’s ecology. �e sediment can also be swept into drinking water reser-
voirs like the South Fork Rivanna Reservoir in Albemarle County, reducing capacity over time and increas-
ing water treatment costs.

�e second principal way in which stormwater runo� damages local waterways is by washing pollutants 
directly into rivers and streams. As rainfall collects on and washes over paved surfaces, construction sites, 
lawns, and pastures, it picks up some of the oil, sediment, fertili zers, and bacteria present on those surfaces.7

When the runo� then empties into nearby waters it can carry those pollutants along with it, often causing 
harm to �sh and wildlife and even making rivers and streams un�t for recreation. In addition, pollutants 
contained in the runo� f rom areas like Albemarle County are signi�cant contributors to water quality prob-
lems in the Chesapeake Bay.

�ese p roblems have been 
made worse by the high number 
of large construction projects in 
the County over the past several 
years. Typically, construction 
activities remove the stabilizing 
layer of topsoil on a site. When 
the underlying soil layers are 
exposed directly to the elements, 
the rate at which those soils erode 
accelerates dramatically. Storm-
water runo� then captures the 
eroded sediment and can convey 
it directly into streams, polluting 
water in the immediate vicinity 
of the site and often miles down-
stream. �e longer these con-
struction sites leave large expanses 
of soil exposed, the greater the 
damage.
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By replacing natural terrain with pavement  and rooftops, new land development  often 
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For example, many County residents have raised concerns about the extended period of time the earth 
around the Hollymead Town Center has been in some state of disturbance, and what impact that is having on 
nearby waterways. Two citizen groups recently commissioned a sediment survey of the bottom of Lake Hol-
lymead, a man-made water body that lies a few thousand feet “downstream” of the Town Center. �e su rvey 
found that the rate at which sediment has collected on the lakebed has increased dramatically in the past four 
to � ve years8 — a period that corresponds to intense construction activity at the Town Center and some other 
sites upstream of the lake.  

Fortunately, making certain choices about how we develop and manage our land can reduce stormwater 
runo� and limit the damage it in�icts. Just as poor decisions can lead to serious pollution problems in our 
local waterways, the proper decisions can help protect them. By simply removing some unnecessary regula-
tory obstacles to smarter development patterns, encouraging more responsible site design and construction 
practices, and providing incentives for better land management strategies, Albemarle County can much more 
e�ectively promote the type of land use decisions that will lead to cleaner, healthier waters. 

�e recommendations discussed below are the result of an extensive analysis of the County’s development 
ordinances and policies jointly conducted by the Rivanna Conservation Society, the Southern Environmental 
Law Center, and the University of Virginia School of Law’s Environmental Law and Conservation Clinic. �e 
project was designed to build on a wider review the James River Association conducted in 2006 with guid-
ance from the Center for Watershed Protection. �eir review looked more broadly at the 45 major localities 
that make up the James River watershed.9

�e Center for  Watershed Protection has developed a Code and Ordinance Worksheet (“Worksheet”) that 
we used as the starting point for our analysis. �e Worksheet contains a number of benchmarks that can be 
used to determine how well a locality’s ordinances promote development practices that reduce stormwater 
runo�. 10 We used the Worksheet in combination with the collective stormwater knowledge and experience of 
our own organizations to identify certain County practices and speci�c provisions of the County Code that 
showed potential for improvement.

We then spent several months expanding and re�ning our preliminary �ndings based on numerous discus-
sions with County sta� and members of Albemarle’s development and environmental communities. �e rec-
ommendations presented below are the culmination of this e�ort, and we believe they represent a manageable 
set of practical, common-sense steps the County could take to reduce the damage that polluted stormwater 
runo� is causing to our local waterways.

Background
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As described above, the amount of stormwater runo� that a certain area generates can increase consid-
erably when its trees and meadows are replaced with buildings and pavement. In recent years, however, 
innovative approaches to the design and layout of new development sites have emerged that seek to mini-
mize this e�ect. �ese approaches focus on two goals: (1) avoiding the construction of excessive impervious 
surfaces; and (2) using small-scale, natural landscape features to help absorb and treat rainwater close to 
where it falls and before it forms fast-moving sheets of runo�. (�is usage of natural landscape features to 
minimize and treat runo� is commonly referred to as “low-impact development,” or “LID .”)  

�e �rst catego ry of recommendations included in this report o�ers speci�c ways in which di�erent 
County Code provisions can be improved, and the County’s development policies re�ned, to better ad-
vance both goals. �e recommendations contained in Category 2 are related, but focus on ways to promote 
LID practices more generally.   

A. Parking Lots
Large surface parking lots can generate massive volumes of stormwater runo�. For example, a one-acre 

paved parking lot (43,560 square feet) will produce roughly 27,000 gallons of runo� during a one-inch 
rain.11Some of the large commercial parking lots in the area are nearly 10 acres in size. With one inch of 
rain, that much pavement will generate over a quarter of a million gallons of runo� — enough to �ll a 
swimming pool the size of the basketball court in the John Paul Jones Arena to a depth of 7.3 feet. Worse, 

the runo� collects many of the various pollutants 
that have accumulated on the parking lot and can 
�ush them into local waterways.

�e recommendations in this subsection focus 
on reducing the stormwater impact of new surface 
parking lots by reducing lot size and incorporating 
LID features into the design. However, it must be 
noted that one of the best ways to minimize the 
amount of runo� generated by a large surface lot 
is to build instead a structured or underground 
parking facility. Developers often dismiss these 
options because of their higher construction costs, 
but the economics are changing and the County is 
beginning to see large Development Area propos-
als include some structured parking. In addition to 
the recommendations below, we urge the County 
to seek a higher percentage of underground or 
structured parking in all appropriate rezoning 
proposals in the designated Development Areas. 

1. Require that  20% of spaces within larger parking lots be designed to “ compact  car”  
dimensions (8 feet  by 16 feet ).
�e amount of land paved to build a new surface parking lot depends on several factors.  One is the size 

of the individual parking spaces within the lot. Regrettably, parking lots are often con�gured so that every 
parking space can accommodate the largest class of automobile, even though roughly 20% of the auto-
mobiles on the road today are smaller, “compact” cars,12 and the percentage of large vehicles being sold is 
rapidly decreasing.
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There are st ill  many untapped opportunit ies for reducing poll uted 
runoff from new parking lots buil t  in the County.



A requirement that an appropriate percentage of the parking spaces within large parking lots be designed 
to “compact” dimensions can reduce the size of the parking lot while accommodating the same number of 
vehicles. It can also increase the space available within the lot for LID stormwater management practices. 

We recommend that section 18-4.12 of the Albemarle County Code be amended to require that 20% 
of the parking spaces within parking lots of 10 or more spaces be designed to a “compact car” set of di-
mensions (8 feet by 16 feet), and be marked for use by compact cars only.

�������/�R�Z�H�U�W�K�H�P�L�Q�L�P�X�P �S�D�U�N�L�Q�J�V�S�D�F�H�U�H�T�X�L�U�H�P�H�Q�W�I�R�U�S�U�R�I�H�V�V�L�R�Q�D�O�R�I�À�F�H�E�X�L�O�G�L�Q�J�V������
Another major factor in the size of a surface parking lot is, of course, the overall number of parking 

spaces. Often, local ordinances specify a minimum number of parking spaces that must be built for vari-
ous types of land uses, such as business o�ces and retail space. When these minimum parking requirements 
exceed what a new development is likely to require, it results in unnecessary pavement. Not only does this 
increase the amount of stormwater the site generates, but it can also increase construction costs for the 
developer. To help localities avoid these results, the Center for Watershed Protection (CWP) has developed a 
recommended minimum number of parking spaces for major uses such as professional o�ce buildings and 
shopping centers.

Albemarle’s minimum parking space requirements are contained in section 18-4.12.6 of the Albemarle 
County Code. While the requirements for shopping centers and single family homes fall within the CWP’s 
recommendations for those classes of uses, the County’s parking requirement for professional o�ce build-
ings exceeds the mark. �e CWP recommends a minimum of 3 spaces per 1,000 square feet of gross �oor 
area of o�ce space. Albemarle requires, in e�ect, 4 parking spaces per 1,000 square feet of gross �oor area.13

Not only does the County’s requirement exceed the CWP’s recommendation, but we understand that de-
velopers of professional o�ce space in Albemarle frequently request permission to build fewer parking spaces 
because they feel the County’s minimum is set too high. Reducing the minimum parking space require-
ments for o�ce space is an easy way for the County to allow developers to reduce unnecessary impervious 
surface in new commercial developments without jumping through extra hoops. Notably, this change would 
not require developers of o�ce space to build fewer parking spaces; it would simply allow them to do so.

We recommend that section 18-4.12.6 of the County Code be amended to reduce the minimum 
parking ratio for professional o�ce space to 3 spaces per 1,000 square feet of gross �oor area (or, using 
net o�ce �oor area, 3.75 parking spaces for every 1,000 square feet of net o�ce �oor area).

3. Require a special use permit  for exceeding the maximum limit  on parking spaces.
In addition to requiring a minimum number of parking spaces for various uses, the County also limits 

themaximum number of spaces that may be built to accommodate each use. Under section 18-4.12.4(a) of 
the County Code, the number of parking spaces built for a particular use may not exceed the required mini-
mum number of spaces for that use by more than 20%. Setting a reasonable maximum limit helps ensure 
that lots are not built to sizes that greatly exceed the anticipated demand for parking. 

Although the County Code contains parking maximums, developers may ask County sta� to increase 
or simply waive the limit, and the Code currently requires little in the way of justi�cation or mitigation for 
such a request. If the Code were amended to require developers to obtain a special use permit before they 
may exceed the parking maximums, these shortcomings could be remedied.  

As a starting point, the County could require developers to submit with their special use permit applica-
tion an o�cial parking study demonstrating the need for the additional spaces. When a developer requests 
permission to build fewer parking spaces than the County’s minimum requirement, the Code requires the 
developer to submit a parking study from a professional transportation planner or licensed engineer provid-
ing several categories of data that justify the request.14 Yet no such study is currently required when develop-
ers ask to exceed the maximum limit. 
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Beyond simply providing justi�cation, developers should also be expected to install enhanced stormwater 
protections in return for permission to exceed the maximum parking requirements. For example, to be 
eligible to exceed the parking space limit, the County could require that a minimum percentage of the over-
all parking spaces within the lot must be incorporated into a “spillover” parking area in which pervious pave-
ment options (as will be discussed in more detail later in this report) are required. Alternately, the County 
might require either a rainwater harvesting system or a “green” roof on the building(s) that will be served by 
the parking lot to reduce the runo� f rom those structures.    

Requiring that a special use permit be obtained before parking maximums may be exceeded would give 
the County the necessary authority to both require parking studies and incorporate more progressive storm-
water mitigation practices into approved permits.  

We recommend that section 18-4.12 of the County Code be amended to require a special use permit 
before maximum parking requirements may be exceeded. We further recommend that a parking study be 
required as part of the special use permit application, and that the County require enhanced stormwater 
protections on the site as a necessary condition of any such special use permit.

4. Increase landscaping in new parking lots, and require the landscaped areas be 
���G�H�V�L�J�Q�H�G�W�R�F�R�O�O�H�F�W�D�Q�G�À�O�W�H�U�U�X�Q�R�I�I������

It is fairly common for local ordinances to require that some small percentage of the total area of a new 
surface parking lot be set aside for trees and shrubs. Albemarle has this type of requirement in its Zoning 
Ordinance: for parking lots of 5 or more spaces, an area equal to 5% of the total paved area must be set aside 
and landscaped with plants.15

Although parking lot landscaping requirements have traditionally been based on the desire to provide 
safe pedestrian havens as well as shade, the planted landscape areas also pose signi�cant potential for treating 
stormwater. However, the plants are often contained in islands that are raised above adjacent portions of the 
parking lot and bordered by impenetrable curbs. With runo� f rom the paved portion of the parking lot thus 
unable to in�ltrate the landscaped areas, the stormwater bene�t they provide is limited to the rain that falls 
directly on top of them. 

Better landscape design approaches exist and are already being used in a few projects in our area. For ex-
ample, if landscaped areas are built at a slightly lower grade than the adjacent portions of the parking lot and 
are not completely surrounded by a curb, some runo� f rom the paved portion of the lot will drain into them 
where it can be �ltered and absorbed. Incorporating back-up drainage systems into the landscaped areas, as 
the examples on the prior page illustrate, can address over�ow and help ensure that the plants are not �ood-
ed during heavy rainstorms.

�6�W�R�U�P�Z�D�W�H�U���W�K�D�W���F�R�O�O�H�F�W�V���R�Q���W�K�H�V�H���S�D�U�N�L�Q�J���O�R�W�V���D�W���0�R�Q�W�L�F�H�O�O�R���+�L�J�K���6�F�K�R�R�O���D�Q�G���W�K�H���6�K�R�S�S�H�U�V���: �R�U�O�G���6�K�R�S�S�L�Q�J���&�H�Q�W�H�U���Á�R�Z�V���L�Q�W�R���Y�H�J�H�W�D�W�H�G��
� �́E�L�R�À�O�W�H�U�V�µ���W�K�D�W���D�E�V�R�U�E���V�R�P�H���R�I���W�K�H���U�X�Q�R�I�I���D�Q�G���K�H�O�S���À�O�W�H�U���R�X�W���S�R�O�O�X�W�D�Q�W�V�����'�X�U�L�Q�J���O�D�U�J�H���U�D�L�Q�V�W�R�U�P�V�����D�Q�\���H�[�F�H�V�V���U�X�Q�R�I�I���F�D�Q���V�S�L�O�O���L�Q�W�R���R�Y�H�U�Á�R�Z��
drains that  usually  connect  to the storm sewer network.



We recommend that section 18-32.7.9.7 of the County Code be amended to increase the parking lot 
landscaping requirement to 10%, and to require that the landscaped areas be designed to �lter  a portion of 
the runo� f rom the paved parking surface.

B. St reets and Driveways
Streets and driveways are major contributors to the impervious surfaces generated by residential develop-

ment. Streets are often the largest single component of pavement in a residential subdivision, accounting for 
roughly half of the impervious cover in the overall road network in traditional neighborhoods.16 Driveways 
are usually responsible for another 20% to 30%, and cul-de-sacs and other turn-arounds represent approxi-
mately 7%.17 Because these features can be such major sources of impervious surface, it is important to 
encourage developers to build street networks that incorporate LID measures into their design.    

Most counties in Virginia, including Albemarle, have fairly limited discretion over the design of streets 
in new developments if they want the Virginia Department of Transportation (VDOT) to bear the expense 
of maintaining them. �is is because the state has prescribed a set of design standards that new streets must 
meet before VDOT can agree to maintain them. However, the Virginia General Assembly recently passed 
legislation requiring that these “secondary street acceptance requirements” be updated, speci�cally requir-
ing that “provisions to minimize stormwater runo�” f rom the secondary streets be included in the revised 
requirements.  

Although the new regulations have not yet been �nalized, recent drafts indicate that localities will be 
granted increased �exibility to promote new street designs that incorporate LID measures into the right-of-
ways and within cul-de-sacs.18 Once the new regulations have been �nalized and adopted, it will be impor-
tant for the County to respond by more actively promoting such roadway designs in its Subdivision Ordi-
nance and by providing guidance on acceptable approaches. �e recommendations below o�er some speci�c 
design suggestions.

1. Explicit ly allo w perforated curbs along roadsides in the Development  Areas, and 
publish guidance demonst rat ing acceptable designs.
Under the County Code, all new streets in the Development Areas must be constructed with either curbs 

or curbs and gutter (although an applicant may ask the Planning Commission to waive the curb and gutter 
requirement altogether).19 Conventional curb 
and gutter systems simply collect all the storm-
water runo� f rom the roadbed and channel it 
directly to the storm sewer system. �is approach 
is often advocated in areas of dense development 
because there is typically less natural terrain on 
adjacent lots to help absorb the runo�. However, 
a few simple design changes to the traditional 
roadside curb and gutter system can safely allow 
for the treatment and on-site absorption of some 
portion of the stormwater the street generates.    

Speci�cally, instead of being designed as one 
long, uninterrupted channel, roadside curbs can 
be “perforated” with periodic curb cuts. �ese 
breaks in the curb allow some runo� f rom the 
road to spill into the planting strips that are al-
ready required along new streets in the Develop-
ment Areas and that o�er a natural opportunity 
for slowing, �ltering, and absorbing runo�. As 
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with landscaped areas in parking lots, back-up drainage features can be utilized to address potential over�ow 
in the planting areas during heavy rainstorms. 

In step with the adoption of the new secondary street acceptance requirements, a new sentence could be 
added to the County’s Subdivision Ordinance to make clear that properly designed perforated curb systems 
that allow runo� to drain into adjacent planting strips or other areas of natural terrain are acceptable along 
new streets in the Development Areas. To further encourage the practice, the County could publish a guid-
ance document demonstrating designs that are acceptable to both the County and VDOT. 

We recommend that the Subdivision Ordinance be amended to expressly allow perforated curb designs 
for both public and private streets, and that the County publish a guidance document demonstrating 
acceptable designs.

2. Explicit ly allo w landscaped islands in the middle of cul- de-sacs, and publish guidance 
demonst rat ing how the islands can be equipped with LID stormwater pract ices.  
For a variety of reasons, cul-de-sacs are generally not a preferred street design element in new neighbor-

hoods and developments. Where they must be used, however, these large circles of pavement can be designed 
in ways that help reduce their 
stormwater impact. Fortunately, 
this appears to be another area 
in which the revised version 
of the state’s secondary street 
regulations will grant localities 
increased �exibility.  

For example, creating land-
scaped islands in the middle of 
cul-de-sacs, rather than paving 
the entire surface, can help cut 
down on pavement. A 40-foot-
diameter island in the middle of 
an 80-foot-diameter cul-de-sac 
will reduce the impervious sur-
face of the cul-de-sac by 25%. 
Further, if the island is built at a 
lower elevation than the sur-
rounding roadway and surrounded by a perforated curb rather than an impenetrable one, it can capture and 
treat runo� f rom the adjacent roadway. Installing other LID stormwater features in the island can increase 
the amount of runo� that can be e�ciently treated without over�ow.

We recommend that the Subdivision Ordinance be amended to expressly allow landscaped islands in 
the middle of cul-de-sacs, and that the County publish a guidance document demonstrating how LID 
stormwater features can be installed within the islands.

3. Promote the use of pervious pavements for resident ial dr iveways.  
Driveways can account for approximately 20% to 30% of the impervious cover in traditional residential 

street networks.20 However, there are many options available for creating driveways with pervious materials 
that allow stormwater to be absorbed into the ground. One option increasingly being used in our region is 
porous pavers. �ese are usually interlocking blocks of concrete that are designed to create small “voids,” or 
empty spaces within and between the blocks. Stormwater is able to �ow through the voids into grass, soil, or 
some other underlying material that can absorb and �lter it.
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Buildi ng landscaped islands in the middle of new cul-de-sacs can help reduce pavement , 
as seen in this photo of the new Brookwood development  current ly under const ruct ion 
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if  the islands are designed to absorb some runoff from the surrounding st reet .



We recommend that a sentence be added to the 
County’s Zoning Ordinance to make clear that pervious 
materials may be used for driveways, and that guidance 
on using the di�erent types of pervious pavement that 
have proved successful in this region be published and 
made easily available.

C. Site Layout  
Our recommendations to this point have focused 

on standards and designs that mitigate the stormwater 
impact of two major sources of pavement in new develop-
ments: parking lots and roads. Runo� can also be reduced 
by promoting a more thoughtful layout of the develop-
ment on the overall site — one that avoids valuable natu-
ral resources and limits disturbance to soils. �is is the 
focus of the recommendations outlined in this subsection.

1. Explore incent ives to developers to preserve exist ing t rees at  development  sites.
In addition to the aesthetic, economic, and air quality bene�ts 

that healthy trees provide to a development site, they also help pro-
tect nearby waterways. Speci�cally, a leafy tree canopy provides an 
initial barrier to rainfall, reducing the erosive force with which rain-
drops hit the earth. In addition, the leaves and the roots of trees ab-
sorb and �lter some of the rainwater that falls on and around them, 
decreasing the amount of rainfall that becomes stormwater runo�. 
�ese services of slowing rainfall and reducing runo� are especially 
valuable during the critical stages of high erosion that occur during 
and after construction.  

Albemarle County has a tree canopy provision in its Zoning Or-
dinance requiring that new development sites have at least a few trees 
on them within ten years of the completion of construction on the 
site.21 In accordance with the state enabling legislation, however, the 
County’s tree canopy requirement may be met entirely by planting 
new trees. �is means developers can satisfy the requirement even if 
they completely strip a new development site of all vegetation during 
the construction process.

Although the County currently allows mature trees that are 
preserved on a site throughout the construction process to count 
“extra” toward the canopy requirement,22 it is unclear how often 
developers take advantage of this bonus. If most developers are 
ignoring the bonus and primarily using newly planted trees to ful�ll 
the canopy requirement, additional incentives for preserving exist-
ing trees on development sites should be explored. �ese incentives 
should incorporate measures to ensure that the designated trees are 
adequately protected during the entire construction process.

We recommend that the County explore additional incentives to preserve existing trees on new devel-
opment sites.
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Porous pavers all ow rainwater to percolate be absorbed into 
the ground below. A few recent  proj ects in our area have 
incorporated them for parking areas and driveways, li ke the 
RiverBluff  development  in Charlot tesvill e.
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Another option at the County’s disposal for preserving existing trees on development sites is to adopt a 

tree conservation ordinance pursuant to the enabling authority provided in the Code of Virginia.23 Although 
the County has adopted other ordinance provisions that relate to the preservation of trees,24 there is no �rm 
requirement that exceptional trees or wooded areas on a development site be avoided. As discussed in the 
previous recommendation, entire sites can be razed with no mature trees left standing — trees that would 
have helped to slow and �lter runo� during and after construction.

Although its reach would be limited to speci�c trees the County designates, a tree protection ordinance 
would provide those trees with a strong layer of protection. It would help ensure that the stormwater bene�t 
provided by the County’s most outstanding trees would be insulated against future development activity. 
Notably, other Virginia localities, including Fairfax City25Notably, other Virginia localities, including Fairfax CityNotably, other Virginia localities, including Fairfax City  and Arlington County26 and Arlington County and Arlington County have adopted tree conser-
vation ordinances to protect the trees those localities have deemed worthy of protection.

We recommend the County adopt a tree protection ordinance and designate speci�c trees deemed 
worthy of preservation.

As discussed throughout this report, a new approach to stormwater management has emerged in recent 
years. It uses a set of techniques collectively known as “low impact development” (LID) that manage rainwa-
ter close to where it falls. �e LID approach incorporates small-scale natural landscape features into the 
designs for new development sites. �ese features emulate the way the site naturally absorbs and �lters runo�  
in its predevelopment state. �is is in contrast to traditional stormwater strategies that convey runo� away 
from the site and into large holding basins, the storm sewer system, or directly into local waterways as quickly 
as possible. Because LID practices use natural systems to �lter out pollutants and allow runo� to be absorbed 
into the ground, they can reduce the overall volume of runo� that � ows o� a development site, as well as the 
amount of pollutants in that runo�.  

�e  County is to be commended for incorporating many 
LID stormwater features into its own public construction 
projects over the past several years, such as the rain gardens 
installed in the Monticello High School parking lot, and the 
green roof and porous pavers at the County o�ce building 
on McIntire Road. �ese projects help to demonstrate to 
the public the feasibility, e�ectiveness, and aesthetic bene�ts 
of these practices. In addition, the Board of Supervisors has 
recently increased its e�orts to obtain better stormwater 
and erosion control measures from developers proposing 
rezonings, and we urge the Board to continue to raise the 
bar with each new proposal that comes before it. Below we 
discuss two additional strategies the County could adopt to 
actively encourage LID stormwater techniques.

1. Offer incent ives to ut ilize low-impact  development  features.
An abundance of recent research demonstrates that incorporating LID practices usually reduces the overall 

cost of a development project while increasing environmental performance.27 Nonetheless, fears about the 
amount of time it could take to get these features approved, as well as the potential for higher costs incurred 
in installing and maintaining them, appear to be limiting their use. 
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�e County can help address these barriers and jump-start the use of these new practices by o�ering in-
centives to incorporate certain LID features into new and existing developments. For example, inducements 
to developers such as height or density bonuses and reduced or waived application fees could provide the 
necessary enticement to build green roofs or use porous pavers for driveways in lieu of asphalt. In addition, 
the Charlottesville City Council has recently endorsed the idea of a real estate tax reduction for owners of 
energy e�cient homes and businesses; the County could pursue enabling authority to create similar incen-
tives for homeowners and developers who install LID features such as rainwater harvesting systems.      

We recommend the County explore incentives to utilize green roofs, porous pavers, rainwater harvest-
ing systems, and other low-impact development practices.

2. Develop and publish guidance on low-impact  development  opt ions.
While some landowners and developers might be waiting for the type of short-term economic incentive 

discussed in the above recommendation before they consider installing LID features, others likely have the 
desire already and simply lack the requisite knowledge. It is therefore important to have written guidance 
available explaining when certain LID practices may be appropriate, as well as instructions on how to design 
and implement those practices.

Many types of stormwater practices are already detailed in the Virginia Stormwater Management Hand-Virginia Stormwater Management HandVirginia Stormwater Management Hand
book and associated technical bulletins, but the County could supplement these materials by publishing its bookbook
own guidance materials that detail some of the speci�c LID practices we discuss in this report. �ese ma-
terials could be appended to the County’s Design Standards Manual or form the basis of the County’s own Design Standards ManualDesign Standards Manual
stormwater guidance document, which could be made readily available to interested landowners and devel-
opers. By educating not only the public about new LID options but also the County sta� members respon-
sible for putting the guidance documents together, this e�ort would help ensure that Albemarle County 
remains at the forefront of innovation in stormwater management.

We recommend that the County make guidance available that details the acceptable design and instal-
lation of some of the LID stormwater management practices we recommend in this report, including:
�t���1�F�S�J�P�E�J�D�D�V�S�C�D�V�U�T�B�M�P�O�H�S�P�B�E�T�J�E�F�T�T�P�U�I�B�U�T�U�P�S�N�X�B�U�F�S�E�S�B�J�O�T�J�O�U�P�B�E�K�B�D�F�O�U�W�F�H�F�U�B�U�F�E�B�S�F�B�T����
�t�� �-�B�O�E�T�D�B�Q�F�E�B�S�F�B�T�J�O�Q�B�S�L�J�O�H�M�P�U�T�B�O�E�D�V�M���E�F���T�B�D�T�U�I�B�U�m�M�U�F�S�B�O�E�B�C�T�P�S�C�S�V�O�P�
�G�S�P�N�U�I�F�T�V�S�S�P�V�O�E�J�O�H

pavement
�t���1�P�S�P�V�T�Q�B�W�F�S�T�G�P�S�Q�B�S�L�J�O�H�M�P�U�T�B�O�E�E�S�J�W�F�X�B�Z�T
�t�� �3�B�J�O�X�B�U�F�S�I�B�S�W�F�T�U�J�O�H�T�Z�T�U�F�N�T�P�O�O�F�X�B�O�E�F�Y�J�T�U�J�O�H�C�V�J�M�E�J�O�H�T
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When clearing, grading, and other construction activities expose bare 
earth and soil to the elements, the rate at which the soil is broken down into 
smaller, erodible sediments increases dramatically. According to the Virginia 
Department of Conservation and Recreation, erosion associated with con-
struction activities can be 200 times greater than that from cropland and 
2,000 times greater than that naturally occurring in woodlands.28 Similarly, a 
guidance document published by the United States Environmental Protection 
Agency notes that erosion rates from natural areas such as undisturbed for-
ested lands are typically less than 1 ton per acre per year, whereas erosion rates 
from construction sites range from 7 to 500 tons per acre per year.29

Stormwater runo� can then sweep much of the eroded sediment from 
construction sites into nearby waterways. For example, in just one week in 
2002, monitoring stations showed that rainfall washed 1.4 million pounds (or 
700 tons) of sediment o� of construction sites for Route 288 into the Swift 
Creek Reservoir, a primary drinking water source for Chester�eld County.30

�e prima ry regulatory mechanism in Virginia for dealing with this prob-
lem is the Erosion and Sediment Control program (“E&S program”). �e 
E&S program requires developers to submit and implement a plan (“E&S plan”) containing the sediment-
reduction measures they will undertake on a construction site. At the heart of the E&S program regula-
tions are nineteen guidelines — the state law refers to them as “minimum standards” — that all E&S plans 
must meet.31 As their name implies, the state’s minimum standards act only as a “baseline” set of protec-
tions. A signi�cant amount of sediment-laden runo� can still escape a construction site even when an 
E&S plan fully complies with the state’s standards and is properly implemented by the contractors on the 
site. Further, some of the minimum standards are vaguely worded and contain loopholes that can be easily 
exploited, minimizing what protection they are meant to o�er.  

Fortunately, local governments have the explicit authority to require stronger erosion protections than 
those contained in the minimum standards,32 and below we identify several upgrades Albemarle County 
could make to its local erosion control program to limit the amount of sediment that gets washed from 
construction sites into local waterways.

1. Require all  erosion and sediment  cont rol plans to include a t ime limit  by which 
denuded terrain must  be permanent ly revegetated.  

  Erosion occurs much less rapidly when soil is protected by a permanent vegetative cover than when it 
is left bare and exposed to the elements. As a result, a key factor in reducing the amount of sediment that 
gets washed from a development site into nearby waterways is limiting the amount of time that the site is 
denuded.

  Although Virginia regulations require that denuded terrain at construction sites be revegetated once 
grading is complete or if grading will not occur for a speci�ed amount of time,33 those regulations have 
a built-in loophole: by simply doing some marginal grading work on the site whenever the deadline for 
revegetation approaches, developers are able to “restart the clock” and leave large portions of construction 
sites in a denuded condition almost inde�nitely. �e most noticeable manifestations of this regulatory 
loophole in our area are the muddy moonscapes that sometimes persist for years at a time along the 
Route 29 corridor. 

  In a few recent rezonings, the County has begun accepting a pro�er from developers that reduces the 
potential for this type of abuse. �e pro�er requires that permanent vegetation must be in place on all 
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st ruct ion sites into local waterways.



denuded areas of a construction site within 
a certain number of months after grad-
ing begins (except for any areas of the site 
where construction of roads or structures 
is already under way at that time).34 �is 
requirement provides needed clarity in 
determining the deadline for revegetation 
of a construction site.  

  Rather than limit this important 
safeguard to a few rezonings, we urge the 
County to codify the requirement in its 
Water Protection Ordinance so that it 
applies to all new construction activities 
covered by the County’s E&S program. 
�is change would help limit one way the 
existing erosion protections can be severely 
abused.

�8�F�S�F�D�P�N�N�F�O�E�U�I�F�$�P�V�O�U�Z�B�N�F�O�E�J�U�T�8�B�U�F�S�1�S�P�U�F�D�U�J�P�O�0�S�E�J�O�B�O�D�F�U�P�S�F�R�V�J�S�F�U�I�B�U�B�M�M�F�S�P�T�J�P�O�B�O�E
sediment control plans include a time limit by which denuded terrain must be permanently revegetated.

2. Expand the list  of erosion cont rol measures explicit ly referenced in the form cont ract  
the County uses for agreements-in-l ieu-of-a-plan.
When a land-disturbing activity results from the construction of a single-family residence, Virginia law and 

the County’s E&S program allow the property owner to enter into an “agreement-in-lieu-of-a-plan” rather 
than submit a full erosion and sediment control plan.35 In contrast to a detailed, site-speci�c E&S plan, an 
agreement-in-lieu-of-a-plan is usually just a short form contract in which the landowner pledges to comply 
with any applicable erosion control requirements. �e option is meant to streamline the construction plan-
ning and permitting process for landowners or developers proposing only to build a single house (as opposed 
to the larger disturbance necessary for a new subdivision or shopping center).  

Because the agreements are broadly worded and often lack detail, their e�ectiveness and enforceability can 
be hampered. However, some localities append to the agreements a list of speci�c erosion protections that 
must be undertaken on any site covered by an agreement-in-lieu-of-a-plan. �e City of Norfolk, for example, 
expressly incorporates twelve of the state’s minimum standards into its agreements. �ese conditions include, 
among other things, a requirement to stabilize all stockpiles of soil on the site during construction and a 
reminder that the contractor must inspect all erosion control measures after rainstorms to make sure they are 
working properly.36 By explicitly spelling out the most critical requirements, Norfolk helps ensure that prop-
erty owners and contractors know the speci�c erosion control requirements to which they must adhere. �is, 
in turn, likely leads to more consistent compliance with those requirements. 

�e form contract Albemarle County uses for agreements-in-lieu-of-a-plan lists only three speci�c condi-
tions. At a minimum, some of the other erosion control requirements that Norfolk spells out could be added 
to the County’s form contract. Further, the overarching time limit by which all denuded areas of construction 
sites must be permanently revegetated, as recommended above, could also be added to the list. 

We recommend that the County expand the list of erosion control measures explicitly referenced in the 
form contract it uses for agreements-in-lieu-of-a-plan. We further recommend that one of the measures 
referenced be the overarching time limit for permanent revegetation discussed in our previous recommen-
dation.

13
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3. Lower the threshold for compliance with the County’s erosion and sediment  cont rol 
program to 2,500  square feet  of land disturbance in the Development  Areas.  
Under the County’s Water Protection Ordinance, most land disturbances of less than 10,000 square feet 

in size are exempt from the erosion and sediment control requirements. As a result, no E&S plan or even an 
agreement-in-lieu-of-a-plan is required for these disturbances.    

While most land disturbances for new houses in the County’s Rural Areas exceed 10,000 square feet and 
therefore fall under the E&S program, there will occasionally be smaller “in�ll” projects in the County’s 
denser Development Areas that do not meet the threshold. As a result, these projects are not required to 
put erosion controls in place during construction. Because sedimentation tends to be a larger problem in 
waterways that �ow through more urban zones, there is a water quality bene�t to ensuring that smaller land 
disturbances in the Development Areas are brought within the purview of the County’s erosion control 
program.    

Notably, Virginia already requires 46 of the localities in the Chesapeake Bay watershed to use a 
2,500-square-foot threshold for their E&S programs. If the County adopted the more protective 
2,500-square-foot threshold for land disturbances in its Development Areas, it could help reduce the adverse 
water quality impact that future in�ll construction projects will have in these areas.  

We recommend the County lower the threshold for compliance with the erosion and sediment control 
program to 2,500 square feet of land disturbance in the Development Areas.  

4. Prepare and publish guidance on effect ively preserving topsoil during const ruct ion.  
Establishing a robust vegetative cover on de-

nuded soil helps limit the amount of sediment 
that erodes from a development site during and 
after construction, and a healthy layer of topsoil is 
crucial to establishing that vegetative cover quickly. 
Topsoil is a biologically active system that contains 
the necessary combination of minerals, organic 
matter, air, water, and microorganisms that allows 
plants to grow and �ourish. It can take thousands 
of years for a rich layer of topsoil to form. 

During construction disturbances, the topsoil is 
frequently damaged or removed and discarded, and 
subsoils emerge to form the new surface of the de-
velopment site. �e subsoils lack the ideal mixture 
of components that nourishes plant growth. As a 
result, it often becomes necessary to supplement 

or “amend” these subsoils with fertili zers in areas of the site that are to be revegetated once construction is 
complete, and this process can be an expensive undertaking for developers. It can also increase environmental 
damage, as runo� often collects some of the nutrients and other harmful pollutants that are contained in the 
fertili zers and washes them into nearby waterways.

It is therefore important to minimize damage to a site’s topsoil during construction. On those areas of the 
site that will be disturbed, the topsoil should be removed, stockpiled, and stored in a protective way when-
ever possible. Once grading of the area is complete, the topsoil should be replaced quickly to areas that are to 
be revegetated to provide the necessary foundation for plant growth. 

By educating citizens and developers on the ecological value of topsoil and by explaining e�ective ways to 
preserve it, the County could encourage these valuable practices and reduce the amount of topsoil lost during 
construction.
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We recommend that the County publish a guidance document explaining the importance of preserving 
topsoil and detailing ways of safely removing and preserving it so that it can be replaced after construction.

5. Support  County staff’s efforts to administer and enforce the Water Protect ion Ordinance.  
�e Count y’s recent budget challenges are making it even harder for a stretched Community Development 

sta� to administer and enforce the stormwater runo� and erosion control provisions in the County’s Water Pro-
tection Ordinance. Speci�cally, there are seven positions currently frozen within the Department of Community 
Development, including two inspectors and one engineer. �ese empty sta� positions make it extremely di�cult 
for the County to adequately review and ensure proper implementation of the stormwater and erosion control 
plans that developers must submit.  

Community Development sta� recently presented to the Board of Supervisors a proposed revision of the 
fees the County charges to administer certain programs under the Water Protection Ordinance. �e proposal 
was necessitated in part by the fact that the fees the County currently charges are well below the cost of provid-
ing the services the fees are supposed to cover. �e n ew proposal would adjust the fee amounts to levels that are 
comparable to the fees that many neighboring localities charge, providing a more adequate recovery of County 
costs. What is even more important, the proposed fee increases would generate enough revenue to support two 
of the positions within the Community Development department that are currently frozen. With no funding 
coming from the County budget to �ll any of the frozen positions in the near future, the fee increases are an es-
sential step toward better implementation and stronger enforcement of the County’s water protections.

We recommend that the Board of Supervisors adopt County sta�’s proposal for updating the fees the 
�$�P�V�O�U�Z�D�I�B�S�H�F�T�U�P�B�E�N�J�O�J�T�U�F�S�U�I�F�8�B�U�F�S�1�S�P�U�F�D�U�J�P�O�0�S�E�J�O�B�O�D�F��

Reducing impervious surfaces, encouraging LID stormwater management practices, and reducing erosion 
from construction sites are all essential to limiting the sedimentation problems a�ecting a number of local wa-
terways. However, several of the County’s impaired stream and river segments are failing to meet federal clean 
water standards because of high levels of a di�erent pollutant — E. coli bacteria. Stormwater runo� is one of the E. coliE. coli
primary ways that E. coli gets washed into our local waterways, and below we discuss ways the County could E. coliE. coli
augment its e�orts to address this threat.

1. Provide supplemental funding for the Virginia Agricul tural Best  Management  Pract ices 
Cost -Share program, and urge the General Assembly to provide a dedicated source of 
funding for the program.  
�e E. coli bacterium is commonly found in the intestinal tracts of many warm-blooded animals. While rare E. coliE. coli

variations of the bacteria can be harmful or even lethal to humans if ingested, �nding high levels of E. coli in a E. coliE. coli
waterway is more of a concern because it often indicates the presence of other disease-causing bacteria that are 
much more di�cult to detect on their own. Elevated levels of E. coli are not uncommon in waterways �owing E. coliE. coli
through agricultural areas because two main sources of the bacteria are manure-based fertili zer applications and 
livestock waste. However, several rural streams and rivers in Albemarle County have such high concentrations 
of the bacteria that they are generally deemed unsafe for swimming and qualify as “impaired” under state and 
federal standards.   

As part of a study required by the Clean Water Act, the Virginia Department of Environmental Quality 
recently examined �ve stretches of rivers and streams in Albemarle that are impaired by high levels of E. coli. In 
all � ve, pasture land for livestock grazing was determined to be — by far — the largest source.37 �is means that 

Category 4:   Support  Riparian Protect ion on Pasture Land
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stormwater runo� is collecting the bacteria when it �ows over the pasture land 
and then washing it into these waterways. 

Livestock farming is an important component of the area’s strong rural heri-
tage, and Albemarle’s farmers are often some of the County’s best land stewards. 
It is therefore important to ensure that the local agricultural industry is not 
subject to unreasonable constraints that threaten its viability. At the same time, 
more clearly needs to be done to reduce the damage that runo� in�icts on local 
rivers and streams when it �ows across pastures.  

Encouraging 
livestock farmers to 
plant and maintain 
vegetated bu�ers 
along rural streams 
and tributaries is 
one area where 
current e�orts can 
be strengthened. 
Establishing an 
e�ective riparian 
bu�er on land used 
for livestock graz-
ing is both di�cult 
and costly, and this 
helps explain why 
the County’s stream 
bu�er requirements 
speci�cally exempt 
livestock farmers. First, establishing a bu�er requires the installation of fencing 
to keep livestock from trampling the vegetation that would otherwise grow to 
establish the bu�er. At the same time, alternative drinking water systems must be 
installed for the animals because they will no longer be able to access the stream. 
However, fencing and new water systems can be an expensive proposition for 
many local farmers. While the state has created a cost-share program that can 
pay up to 75% of the cost of fencing and undertaking other land management 
practices on pasture land, it is often the case that the remaining expenses are still 
too high for many farmers to a�ord.  

�e County could help by supplementing the state’s cost-share program with 
the County’s own dedicated source of funding, focusing attention on those local 
waterways that are impaired by E. coli. �e supplemental funding could be used 
to cover the remaining share of the costs of taking needed land management 
steps on pasture lands located near impaired waterways.  

In addition to setting aside some of its own funding, the County could 
include among the annual legislative priorities it sends to the General Assembly 
a request for increased state monies to support the cost-share program and the 
administrative and technical sta� members who implement it. Although a new 
state law creates a speci�c fund that can only be used for the cost-share program, 
no money has yet been set aside for the fund. �e County could voice its sup-
port to the state for establishing a dedicated revenue source for the new fund.38
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Rivanna River
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Mechums River

Preddy Creek

Pasture Lands Other

Pasture lands are by far the predominant  
source of bacteria in several impaired 
river and st ream segments in the county. 
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Note 37.)

More must  be done to encourage li vestock farmers to establi sh 
st ream buffers and other effect ive riparian protect ions.
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67%

69%

56%
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We recommend the County set aside funding to supplement the state cost-share program for under-
taking protective agricultural land management practices in watersheds impaired by E. coli. We further 
recommend that the County request the General Assembly to establish a dedicated source of revenue 
�G�P�S�U�I�F�O�F�X�7�J�S�H�J�O�J�B�/ �B�U�V�S�B�M�3�F�T�P�V�S�D�F�T�$�P�N�N�J�U�N�F�O�U�'�V�O�E��

Albemarle County is experiencing �rsthand the harm that stormwater runo� can cause to rivers and 
streams in rapidly developing areas as well as more rural locations. One of the most promising ways we 
can e�ectively respond to this threat is by making better choices about how we manage and develop 
our land. �is report highlights a number of ways in which the County’s ordinances and policies can be 
re�ned to foster management and development decisions that go further to protect our local waterways. 
By removing unnecessary regulatory obstacles to smarter development patterns, strengthening water 
protections where there are currently loopholes, and providing stronger incentives for more sensitive land 
stewardship, we can ensure cleaner and healthier rivers and streams throughout the County.  

Making Bet ter Choices
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