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SHORELANDS PLANNING 
 

Coastal communities can use shoreland planning to incorporate data about 
natural resources into their evaluation of the effects of shoreland development 

on Tidewater tributaries and embayments. 
  

Understanding the Resources 
 
Healthy Near Shore Environments: The typical near shore environments that are the focus of 
this planning are the coastal tidal areas that are subject to variations of water levels, salinity, and 
seasonal temperature changes.  The diversity of plant and animal life is far more complex in this 
fragile area because of the variety of environments created by this interface of water and land.   
  
The forests adjacent to the shoreline, and the aquatic environments abutting the shoreline are 
teeming with an array of living creatures that call this 
area home. Neo-tropical migrating birds stop here to 
feed and rest before continuing on their grueling 
flight.  Many fish use this area as a spawning ground; 
shellfish require the particular mix of chemicals, 
nutrients, light, prey and shelter unique to these 
aquatic habitats to flourish.  Juvenile fish and 
shellfish use the dense submerged aquatic vegetation 
(SAV) beds as nurseries or shelter from predators.  
Birds, fish, amphibians and reptiles prey on the 
abundant insects and larvae that require water for a 
portion of their life cycle. 
 

Key Indicators of Shoreland Health 
 
Two key indicators of near-shore environmental health are submerged aquatic vegetation (SAV) 
and oysters.  Both species require water that is relatively clear of sediments and excess nutrients 
that can cause an overabundance of algae.  Their presence also helps maintain water quality. 
 

Oysters used to be so plentiful that oyster reefs caused navigation 
problems for sea-going vessels.  Larger reefs can help protect the 
shoreline by reducing wave energy.  They also provide habitat for 
juvenile finfish, shellfish and crabs.  Oysters filter water removing 
sediment and phytoplankton, thus increasing water quality, water 
clarity and light penetration. 
 

Submerged aquatic vegetation (SAV) is equally important for providing spawning and nursery 
habitat for commercial finfish and shellfish.  Beds of SAV provide shelter and food for juvenile 
fish as well as food for waterfowl.  These plants are primary producers, which means they take 
sunlight and nutrients and convert it to food that can be used by both fish and fowl.  Beds of 
SAV can help protect the shoreline from erosion by reducing the impact of wave energy from 
tides or boats.  They also help settle out sediments from runoff before it reaches the main body of 
the water, thereby reducing turbidity. 
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The quality of the water within an embayment is affected by several 
larger scale landscape factors such as the size of the watershed 

contributing runoff to the water body, the land use adjacent to the 
water, and the flushing rate that occurs in a particular embayment. 

 
Watershed Influences: If a watershed is large, and the water body to 
which it drains is small, the effects will be greater than if the contributing 
watershed is small compared to the size of the water body. 
Land Uses:  Undeveloped land that is primarily forested does not 
contribute any significant background pollutants, while agricultural, 
residential or industrial land uses contribute a large amount of pollutants.  
Flushing: The length of time excess nutrients stay within an embayment 
can determine the effect it has on the water quality.  Water movement 
from freshwater influx and saline tides, and the physical characteristics 
of the estuary and its mouth all affect residence time. 

 
 
 

Land Characteristics Affect the Ability of the Shorelands Area to 
Accommodate Development in a Way that May or May Not be 

Harmful to Adjacent Water Bodies. 
 
Shoreland development can have a significant impact on water quality and natural resources.  
Development may be more suitable in some areas than in others, depending upon the particular 

physical characteristics of an area.  Shoreland 
planning considers land use, water quality, and 
sensitive habitat criteria to determine the 
susceptibility of a shoreland area to impacts from 
development.  A determination of high, moderate 
or low risk can help local governments make 
decisions about directing development through the 
use of comprehensive plans, zoning and 
subdivision ordinances.  Local policy can 
emphasize Better Site Design, Conservation 
Subdivisions, and Low Impact Development 

principles, where applicable.  In moderate, or high risk areas, additional management measures 
such as nutrient-reducing on-site wastewater systems, public sewer systems, or stormwater 
BMPs that require groundwater recharge through infiltration or bioretention (where feasible), 
may be required as part of a plan of development.  



 

Impacts of Shoreland Development 
 

The most obvious impact from development may be the 
loss of vegetation and land disturbance from re-grading.  
These cause changes in the hydrology, such as altering the 
flow of water, often concentrating the runoff in ditches.  
The addition of impervious surface from rooftops, 
driveways, patios, and decks adds to the increase in the 
volume and velocity of runoff. 
 
During development, the absorptive quality of a forest f
is often lost through removal and conversion to lawn possibly causing up to 40% imper
through soil compaction.  Roots, groundcover and duff no longer slow runoff or bind soil to 
prevent erosion.  Water that used to infiltrate the soil becomes increased runoff, rapidly reach
the open water carrying excess sediment, nutrients and pollutants from lawn care, pet waste an
automobiles.  This over-enrichment of the water may lead to algae blooms, increased turbidity 
and the decline of water quality and habitat for SAV, oysters, and other living organisms 
dependent upon the habitat for food or shelter.   
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On-site wastewater systems, another characteristic of rural 
development, contribute a substantial amount of nitrogen to 
groundwater. Since a traditional system was designed to remove 
pathogens, not nutrients, one household septic system may 
generate as much nitrogen per year as an acre of agricultural land.   
 
Shoreline Modification can have a significant impact on aquatic 

resources. If modifications include hardening, such as bulkheads, SAV 
beds and habitat may be harmed by the resultant amplified wave 
energy.  Other structures such as groins or breakwaters can alter 
natural circulation changing sediment deposition, or cause beach loss 
further along the shoreline.  Softer solutions involving grading of the 

shoreline and riprap may remove the 
existing woody vegetation in a buffer, 
eliminating habitat and losing the 
binding quality of woody roots and the absorptive quality of the 
forest duff.  Cumulative changes along the shoreline can affect an 
entire tributary, often with unintended effects. 
 
Additional Access for 
boating activities has the 

potential to degrade water quality through the introduction 
of gas, oils and waste into the water.  Boat wakes and 
propellers disturb sediments, increasing turbidity, and can 
directly damage SAV beds through scraping.  The 
construction of multiple piers or docks and access ramps 
disturbs buffers, increases erosion and can destroy adjacent 
oyster and SAV beds, altering habitat for aquatic 
organisms.  The cumulative effects include visual as well 
as physical consequences.  



 

Determining Shoreland Development Suitability 
 
 
Local governments can use GIS based management tools to assess the potential risk to aquatic 
resources from shoreland development.  Criteria characterizing the environmental condition of 
the shoreland can be used to establish the potential risk of impact from residential development. 
 
Important data layers include the existing land use, whether it is agricultural, forested, or 
developed, along with the presence or absence of sensitive habitat, such as tidal marshes, SAV 
beds, oyster reefs or forest.  Water quality criteria may indicate that an area is unsuitable for 
development, or that it may require more stringent development practices to compensate for the 
increased risk of water quality degradation.  Additional factors, listed below, that affect a 
segment’s suitability for development represent important considerations whether or not they 
directly effect habitat or water quality. 
 
 

 
Water Quality 

 
Soils: Soil characteristics, especially 

erodibility (the potential for erosion by 
water) and permeability (the rate at 
which water moves through the soil 
potentially carrying pollutants) have a 
direct effect on how readily sediment 
and nutrients enter the water.   

 
Exposure: Lands exposed to long fetches 

are more susceptible to high-energy 
wave action that can undermine 
shoreline defense structures. 

 
Shoreline Banks: High banks may be 

susceptible to erosion from slope 
failure.  Low banks may be vulnerable 
to high-energy wave action. 

 
Riparian Forest: Riparian forests are known 

to have a role in improving water 
quality.  They trap sediment and reduce 
nutrient pollution by absorption, uptake 
and conversion. 

 
Additional Factors

 
Rare, Threatened and Endangered Species: 

The existence of species of this status in 
a shoreland area would constitute a high 
impact if developed.  

 
Commercial Aquaculture: The existence of 

commercial aquaculture would indicate 
relatively clean water as much as a 
naturally occurring nursery area and 
requires the same protection. 

 
Sewer System: The presence of a sewer 

system or wastewater wetlands system 
would reduce water quality impacts 
normally associated with septic 
systems. 

 
Shoreline Erosion Control Structures: The 

presence of a structure may reduce 
sediment deposition in some areas, 
however construction may impact 
shoreline vegetation on land as well as 
in the shallow water habitats.

 
 
 
 



  
 
 
 
 
When all of these factors 

are combined, a 
Shoreland Development 
Suitability Index ranking 
of high, moderate or low 
risk is assigned to each 

segment. 
(These examples of the Suitability 
Index were provided by the Center for 
Coastal Resources Management at the 
Virginia Institute of Marine Science) 
 
 

Local governments can add this Suitability Index ranking to other social and economic planning 
considerations to determine the best areas for development.  Through designations in their 
comprehensive plans local governments can then guide growth to the low risk areas most 
suitable for development.  For areas of moderate or higher risk, protection of resources may 
dictate that more stringent development practices be required or that preservation is necessary. 
 
Each site will require analysis to determine which factors make it susceptible to impacts from 
development and what management measures would be best suited to mitigate those impacts.  
Depending on what policies and ordinances a local government has in place, a variety of 
planning tools and environmental protection techniques can be used in combination to develop 
the most appropriate plan for the site and the specific development proposal.   

 
Studies have shown that there is a significant 
impact on water quality when 10% or more of a 
watershed is rendered impervious.  According to 
Community & Environmental Services this is 
roughly equivalent to one house for every two 
acres.  Some highly sensitive species may be 
impacted at a threshold of 4% imperviousness, or 
one house for every six acres*.   
 
Cluster development or conservation subdivisions, 
with innovative stormwater management 
techniques, may provide sufficient mitigation to 

allow for an increase in density, as opposed to using zoning to limit lots to two or more acres. 
 
Protecting shorelands in the higher risk areas may require preservation, conservation 
subdivisions, or limiting development to less than 10% imperviousness.  Local environmental 
programs should ensure full, effective use and maintenance of erosion control measures, 
infiltration BMPs, and other appropriate stormwater management measures as well. 
 
* See “How much development is too much for streams, rivers, lakes, tidal waters & wetlands.” By Community & 
Environmental Defense Services and other articles on managing the impacts of growth @ <http://www.ceds.org>
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is an excellent resource for slowing 
stormwater runoff, binding soil to prevent 
erosion, and absorbing or converting
and pollutants before they reach open water
 
The conservation of riparian forest buffers is
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maintaining water quality.  Minimizing 
clearing and maintaining wooded buffe
helps to limit the expanses of lawn that a
the excess nutrient problem.  

 

 

 
 

Chesapeake Bay Foundation 
 

Better Site Design combined with
Impact Develop
applicable) can help reduce the impact o
development through limiting impervio
surfaces, preserving natural habitats and 
mimicking the pre-development hydrologic
functions.   
 
These princi

inimize land disturbance so natural areas m
can perform their natural pollutant reducin
functions. Where conditions allow, addition
measures such as groundwater recharge, 
bioretention or other infiltration BMPs can 
help achieve pollutant removal. 
 
 

s
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buffer, fetch, wave action, and stormwater 
runoff should all be evaluated before se
a solution that will protect the adjacent natu
resources. Shoreline erosion problems sho
be evaluated on an embayment-wide level 
with consideration given to policies and 
strategies that would identify and address the 
problems comprehensively. 
 
 
 
 

 

 

Chesapeake Bay Foundation 
 
 

ting the number of 
private piers and decks, based on an 
embayment’s carrying capacity, and aiming 
access at public areas should be in place 
before the onset of development pressu
 
Community wastewater management 
programs may require a watershed approach 
to achieve water quality goals.  A risk-based 
wastewater management program may result 
in mandated denitrifying septic systems in 
nutrient sensitive, poorly flushed coastal 
areas.  An inspection program could help to 
correct failing and substandard systems with 
performance standards based on the level of 
risk to resources within each watershed.   
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Planning Tools for Land Management Practices 

 
Local management of land development in the shoreland areas can have a direct effect on 
whether the natural resources of the shorelands survive development pressure.   
 
Land management that considers the risk levels identified by local shoreland planning and 
analysis can help direct development away from areas containing sensitive habitat and towards 
those areas most likely to withstand impacts.   
 
Areas of high risk may be considered for preservation measures, or require development 
standards that are designed to minimize the potential impact from development.  Depending 
upon the risk levels of shoreland areas within their jurisdiction, local governments may choose a 
mix of management techniques appropriate to the specific issues within each watershed.  
 
 

Comprehensive Plans 
 

Comprehensive plans may designate areas for special consideration and set policy on 
jurisdiction-wide or watershed-wide issues that have the potential for broader impacts, such as 

stormwater management, wastewater management or boating access. 
Possible avenues for protection of natural resources include: 

 
 Develop policies to protect high risk sensitive resource locations. 

  
 1. Create Preservation Areas for especially sensitive resource locations. 

♦ Purchase of land for greenways trails, parks or conservation areas 
♦ Purchase or transfer of development rights from current land owners 
♦ Purchase of Conservation Easements 

 
 2. Designate Overlay Districts that require development requirements beyond the 

current regulatory standards to protect the sensitivity of the shoreland and natural 
resources. 

 
 Develop policies to limit private and public access points using risk-based analyses of 

affected embayments. 
 

 Develop policies, to establish appropriate embayment-wide shoreline management 
methods for each embayment, based on the particular conditions found there prior to 
development pressure. 

 
 Develop and adopt a comprehensive wastewater management program with site-specific 

wastewater treatment standards based on a combination of site suitability and location 
in a variety of sensitive resource protection areas. 
♦ Implement with inspection and enforcement procedures. 

 
 



 
Zoning and Subdivision Ordinances 

 

Zoning and Subdivision ordinances may provide more restrictive limits to the type of 
development that could take place around an embayment that is ranked as moderate to high risk. 

Use of the Center for Watershed Protections’ “Code and Ordinance Worksheet” available at 
<http://www.cwp.org/pubs_download.htm> can demonstrate how local ordinance rules compare 
to the principles of Better Site Design.  Depending upon the physiographic characteristics of the 
locality and the type of risk factors within the high and moderate ranking embayments, the local 

government may choose to incorporate any number of ordinance changes to support natural 
resource protection, such as: 

 
  

Revise Environmental and Stormwater Management standards to encourage the use of 
Low Impact Development where the physiography is suited to such methods. 

 Allow flexibility in subdivision development standards for implementing the principles of 
Better Site Design. 

 Establish special zoning districts adjacent to high and moderate risk shorelands. 

1. Create Districts that require stricter development standards for riskier shoreland areas, 
such as: 
♦ Require alternative nitrogen reducing on-site wastewater treatment systems. 
♦ Limit the number of access sites in an embayment. 
♦ Minimize land disturbance and grading. 
♦ Limit location/amount of shoreline hardening. 
♦ Require regional marinas. 

 
2. Require Planned Unit Developments to negotiate stricter development standards for 

higher risk shoreland areas. 

 Limit the impervious surface allowed per site, or per developed subdivision. 

 Develop a Landscape Ordinance that limits clearing to the house site and requires a 
percent canopy coverage per lot. 

 Encourage Conservation Subdivisions in higher risk shoreland areas. 

 Where feasible, develop lot size limits to minimize impacts to high and moderate risk 
shorelands.  
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and Atmospheric Administration, Office of Ocean and Coastal Resource Management, under the 
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The views expressed herein are those of the authors and do not necessarily reflect the views of 
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