10 Sensitive Areas

INTRODUCTION

The Economic Growth, Resource Protection, and Planning Act (commonly referred to as the
Growth Act) requires locd governments to adopt a "Sendtive Aress’ dement in the
Comprehensive Plan to address specific environmental resources. The Growth Act requires
protection of the following four types of sendtive areas across the State of Maryland: (1)
greams and their buffers, (2) 100-year floodplains; (3) habitats of threatened and endangered
species, and (4) steep dopes.  In addition to these four environmental consderations, this
chapter aso discusses the Chesgpeske Bay Criticd Area, nonttidd wetlands, forest
conservation, sorm water management, and generdized soil types of this region.

Much of the City’s environmentd regulations, such as sream buffer, floodplain, non-tida
wetland, storm water management, and forest conservation requirements, are mandated by the
State of Maryland. For development projects, environmenta impacts to these items are
addressed at the subdivison and ste plan review stages for individua properties. In addition to
these regulations, the City’s location adjacent to the Chesapeske Bay requires a heightened
level of environmental oversight. The City developed its Chesgpeske Bay Criticad Area
Program in 1988, and periodicaly reviews its program under the auspices of the Chesapeake
Bay Criticd Area Commission gaff. The program is tallored to the higtorica development
patterns of Havre de Grace, and it serves to regulate land uses and development practices
immediately adjacent to the tida waterways of the Susquehanna River and Chesgpeake Bay.

State agencies that oversee environmentd regulations are the Maryland Department of the
Environment (MDE) and the Department of Natural Resources (DNR). These agencies assist
with loca ordinance review and interpretation and, in some cases, carry out enforcement actions
for environmenta infractions. MDE enforces 100-year floodplain compliance and is responsible
for issues rdated to sorm water management, shoreling, and tida and non-tida wetlands.
Offices within DNR address streams and ther buffers, forest conservation, habitats of
threatened and endangered species, steep dope protection, and individua jurisdictions
Chesapeake Bay Critical Area programs. Recommendations for this chapter are geared
toward srengthening the City’s locd ordinances to address sendtive areas and environmental
resources and to clarify the role of State agencies in the City’ s development review process.

This chapter includes a generdized map of environmenta protection aress, such as the
floodplain, the Chesapeake Bay Critical Area designations, contours, streams and waterways.
Desgnations on this mgp are not specific to individud properties.  More specific map
information may be obtained at Havre de Grace City Hal through the Department of Economic
Deveopment and Planning.
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. RECOMMENDATIONS

>

Review and revise existing ordinances, such as the Chesgpeske Bay Criticd Area
Program, Forest Conservation Ordinance, and Storm Water Management Ordinance,
on aregular basis to ensure consgstency with State policies and law.

Continue to coordinate with State and loca agencies to ensure that al environmenta
resources are adequately protected during the development review process.

Amend the Site Plan Ordinance to define requirements for stream buffers, steep dopes,
and habitats of threatened and endangered species.

Formaize the City’'s development review process so that the roles of State
environmenta regulatory agencies are outlined and clarified.

Amend the Site Plan and Subdivision Ordinances to reflect proper review authority.

Improve our knowledge base of threatened and endangered species within the local
region o that protection measures can be gpplied during the annexation process and/or
development review process. Thisincludes identification of plant and anima specieson
land and within tidd and nor+tidal waters.

Improve storm water management and runoff water quality in the older portions of
Havre de Grace through innovative techniques, such as smdl bio-retention facilities,
gorm drain filters, and grass filter strips, where appropriate.

Continue to ingpect newer sormwater management facilities on a semi-annua basis so
that their effectivenessis maintained.

Encourage the use of native plantings aong the Susquehanna River and Chesapeske
Bay shordline in areas where development aready exigts.

1. SENSITIVE AREAS

This section describes sengtive areas and other environmenta resources, with necessary
definitions and judtification for protection.

A.

Streams and their Buffers

1. Definitions

Streams are parts of a watercourse, either naturdly or artificiadly created, that
contain intermittent or perennid base flow of groundwater origin. Ditches that
convey surface runoff exclusvely from storm events are not included in this
definition.

Stream buffers, as defined by the State, are areas that extend a minimum of
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twenty-five feet from the top of each stream bank aong both sides of a stream.

2. Judtification for protection of streams and their buffers

Streams and their buffers are vauable to people and vita to our natura
resources. Streams provide drinking water for loca communities and crop-
saving irrigation for farmers during droughts. They also support recregtiond
fishing and serve as spawning areas for commercid fish gock. Streams  and
their buffers are home to countless species of animds and plants, and streams
themsdves sarve as lifelines to the Bay, transporting vauable nutrients, mineras,
and vitamins to the Chesapeske. The floodplains, wetlands, and wooded
dopes dong streams are very important parts of the stream ecosystem, and in
many ways determine the diversity and hedth of a stream.

As development activity becomes more intense and consumes larger amounts of
land, forests and naturd vegetation dong Sreams are diminished.  The
cumulative loss of large amounts of open space and natural land reduces the
ability of remaining land dong streams to buffer the effects of such intrusons as
high stream flow and pollution. Many of Maryland's streams have lost part of
ther "immune sysem" and are now more vulnerable to harsh conditions and
pollution stress than ever before.

Buffers are a crucid "best management technique’ that reduces sediment,
nitrogen, phosphorous, and other runoff pollutants by acting as a filter, thus
minimizing damage to sreams.  The effectiveness of buffers depends on their
width (which should take into account such factors as contiguous or nearby
steep dopes, soil erodibility, and wetlands), the type of vegetation within the
buffer (some plants are more effective a nutrient uptake than others), and
maintenance of the buffer (natural, unmowed vegetation is preferable).

The Healthy Stream: The character of a stream is determined by the soil type,
seepness, vegetation, climate, and atificid ground covering in its upsiream
watershed. Hedthy streams, however, have certain things in common. Within
each hedthy dream is a diversty of habitat, including dow-moving runs, deep
pools, grave riffles, bends, and cover such as overhanging vegetation,
submerged logs, and branches. Just as important is the stream's response to
ranfdl. A hedthy stream will lave much of its sormwater captured in its
watershed upsiream. Wetlands, upland vegetation, and organicdly rich soil help
hold floodwater and release it gradualy between sorms. Hedthy streams rise
more dowly during sorms, do not flow as high at pesk flow, and have more
water in them at low flow than damaged streams. Higher and steadier base
flows provide more habitat for aguetic life.

Less vishle, but no less important, is the overal water qudity of a hedthy
dream. Stream water should contain sufficient oxygen and provide suitable
temperatures for plants and animas. Each anima and plant species has
optimum temperature requirements for feeding and breeding. Trout and other
types of fish, for example, require cool waters. Stream acidity and akdinity
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should be baanced, the water should be clear, and dissolved mineras should be
in natural proportions.  Toxic substances such as oils, metds, solvents, and
pesticides should not be carried in the water or concentrated in the bottom
sediments.

As areault of both steady flows and good water qudity, the diversity of habitat
in a hedthy sream provides for a complex and baanced community of
plankton, streamside and instream vegetation, aquatic insects, worms, clams,
snals, crayfish, fsh, sdlamanders, frogs, turtles, snakes, birds, and mammas.
This biotais not only found directly in the stream, but is dso found burrowing in
its banks, hiding in its wetlands, resting in the adjoining thickets, and browsing
on the rich organic matter in its wooded ravines. While a hedthy stream is
dependent on the many activities occurring throughout the watershed, a large
measure of protection can be provided by insuring the integrity of the stream's
adjoining naturd areas--paticularly floodplains, wetlands, steep dopes, and
wooded aress.

The Damaged Stream: With the growth of human population and its
increesing need for food, shelter, and goods, natural areas and farmland are
being converted into developed areas. Changes in ground cover and intensty
of land use have the greatest impact on the quality of streams. Increased use of
agriculturd chemicas and the farming of margind lands, combined with urban
and suburban development in former woodlands, have dramétically atered the
landscape in the watersheds of Maryland's streams, while carrying invisble
contaminants as well.

Both the extreme high and low flows carry extra pollutants in a damaged
sream. During wet wegther, a damaged stream receives warm, muddy water
from fidd ditches and the urban drain spouts and sorm drains that form its
headwaters. The wet flow can be intensdly high. Flooding of developed areas
may occur and banks often cave in. Mud and sand deposits in the stream, and
the streambeds and banks widen from erosion. Former cool shaded pools,
deep runs, and clean gravel beds are now scoured, buried, and open to the hot
summer sun.

With development, normd infiltration into the soil is hindered because increased
impervious surfaces and cleared land cause rainwater to run off of the land
fagter. This causes groundwater seeps and springs to dry up following only a
short period of dry weather and causes low stream flows to decrease further.
Much of the streambed may dry out until the next flush of ormwater. During
low dream flow, nitrogen which passed through a farm field or a suburban,
grassed yard concentrates in a stream.  Without adequate stream buffers or
dormwater management, high flows wash heavy metds and oils from
automotive and indudrial sources into a dream in urban aress, and
phosphorous, bacteria, and sediment from farm fields and dary feed lots.
Severdy damaged streams no longer perform their natura functions and cannot
support the recreation and water supply functions they may aso provide.
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In Maryland, mogt of the pollutants from damaged streams find their way into
the Chesgpeske Bay. Pollution from streams without naturd buffers is one of
the mogt serious cumulative factors affecting the overal hedth of the Bay. The
nitrogen and phosphorous compounds, in particular, are overfeeding the Bay —
aterm cdled "eutrophication™— creating agae blooms out of once clear water,
and depleting the water of its dissolved oxygen as the microscopic plants that
thrive on the nutrients begin to die and decay. Greater sedimentation aso
results where natural buffers are absent.

Buffer Values. Buffers are protection areas or zones placed around streamsto
preserve some of the biologicd and hydrologic integrity of the stream basin.
Stream buffers act as run-off and groundwater pollution control systems by
filtering pollutants through the soil and root zone. For example, microscopic
organisms that inhabit the soilsin aforested buffer assist in the decomposition of
pollutants much like the microbes in a sawage treatment plant.

Buffers provide habitat for wetland and upland plants that form the bads of
hedthy biologicd sysems. A wide variety of animals use the naturd vegetation
as a corridor for food and cover. A natural buffer syslem provides safe
passage from one patch of remaining forest to another. The leaves from natura
vegetation are diverse and provide a good mix of nutrients, vitamins, and
minerds to feed the many aguatic insects inhabiting a hedthy stream bottom. A
diverse and productive stream buffer leads to a diverse and productive insect
community and to a diverse and productive fish community.

Stream buffers, in many cases, include adjoining wetlands, the floodplain,
forests, and steep dopes. Apart from the vauable habitat in these sengtive
aress, there are dso clear benefits to people that result from protecting buffers.
Wetlands and floodplains dow storm flows and dissipate flood water energy,
dlowing more of it to percolate into the ground. The result is decreased flood
damage and decreased need for expensive flood control structures. Ground
water may be replenished if the buffer areas lie above drinking water aquifers.

In summary, the buffer of a stream should be conceived as more than alineon a
map; it is part of the stream ecosystem, whose boundaries often depend on
conditions of dope, soil, ground cover, and hydrology. The buffer
encompasses parts of the stream ecosystem that are often dry, and yet integra
to the stream's hedth. Although localy-adopted definitions may vary, stream
buffersidedly indude:

> Floodplains where most stream's wetlands are formed and where
energy dissipation, natural filtration, food storage, and water
storage occur.

> Stream banks and steep slopes which should remain intact to
prevent erosion from clogging the stream bed and provide
protected habitat for mammals and refuges for many plants.
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> Stream side forests and other vegetation, which provide habitat,
stabilize banks, provide shading, reduce pollutants, and produce
leaf-litter supporting a host of microscopic shredders, filter
feeders, and decomposers that form the base of a healthy stream
food chain.

B. Hydrology
1. Definitions

Surficial hydrology refers, in generd, to water on the land surface. This
includes dl visble water, including streams and wetlands.

Subsurface hydrology is generdly referred to as water table.

Defining the 100-year floodplain involves engineering sudies, fidd observations,
and other avalable information. In this respect, the definition, asit trandates on
to a map, leaves little room for interpretation in comparison to other sengtive
aress. Locd protection regulations under the Planning Act may exceed, but
may not, diminish State andards. Because of the distinction between tidal and
nontidd floodplains under State Law, the definition should reflect that
diginction and closdly mirror the following:

> Tidal 100-Year Floodplain: The land along or adjacent to tidal
waters that is susceptible to inundation by the 100-year flood
generated by coastal or tidal flooding due to high tides, hurricanes,
tropical storms, or steady off-shore winds.

> Nontidal 100-Year Floodplain: The land area along or adjacent
to nontidal streams and bodies of water that is susceptible to
inundation by the 100-year flood as a result of rainfall and runoff
from upland areas. Nontidal streams convey flow downstream
under the force of gravity and are not influenced by tidal (lunar)
forces.

Definition of Nontidal Wetlands: The U.S. Army Corps of Engineers (Federa
Regiger 1982) and the U.S. Environmental Protection Agency (Federd
Regiger 1980) jointly define nontidd wetlands as.  those aress that are
inundated or saturated by surface or ground water at a frequency and duration
aufficient to support, and that under norma circumstances do support, a
prevaence of vegetaion typicaly adapted for life in saturated soil conditions.
Wetlands generaly include svamps, marshes, bogs, and smilar aress.

Diagnostic Environmental Characteristics: Wetlands have the following
generd diagnogtic environmenta characteristics:
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Vegetation: The prevalent vegetation consists of macrophytes that
are typically adapted to areas having hydrologic and soil
conditions described above in the definition. Hydrophytic species,
due to morphological, physiological, and/or reproductive
adaptation(s), have the ability to grow, effectively compete,
reproduce, and/or persist in the anaerobic soil conditions.

Soil: Soils are present and have been classified as hydric, or they
possess characteristics that are associated with reducing soil
conditions.

Hydrology: The area is inundated ether permanently or
periodically at mean water depths of less than 6.6 feet, or the soil
is saturated to the surface at some time during the growing season
of the prevalent vegetation.

Technical Approach for the Identification and Delineation of Wetlands:
Except in cartain gtuations, evidence of a minimum of one postive wetland
indicator from each parameter (hydrology, soil, and vegetation) must be found
in order to make a positive wetland determination.

2. Judtification for Protection

a

100-Year Floodplain

The higorica reasons for floodplain protection have been to guard
againg injury to people and to prevent the destruction of property. In
the context of sendtive areas protection under the Act, reativey
undisturbed floodplains serve a variety of additiona functions having
important public purposes and benefits.

Hoodplains, the products of naturad floods, moderate and Sore
floodwaters, absorb wave energies, and reduce eroson and
sedimentation.  Wetlands found within floodplains help maintain water
quality, recharge groundwater, protect fisheries, and provide habitat and
naturd corridors for wildlife. Stream buffers found within floodplains
aso hdp to maintain water qudity.

Safeguarding the many naturd functions performed by floodplains
benefits adjoining and downstream communities by minimizing the risks
and cogts associated with the loss of life and property; by contributing
to the maintenance of water quality and quantity which may directly
affect drinking water supplies and recreation opportunities, and, in many
cases, by helping to restore the hedlth of the Chesapeake Bay--agod
which will benefit the entire public.

Wetlands

The City of Havre de Grace
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Upstream wetlands perform various functions within a given watershed:

Influence the water qudity of the adjacent river or stream by
removing pollutants such as sediments, nutrients, and
organics/inorganics.

Increase detention time of floodwaters thereby reducing flow
velocity, eroson, and flood pesksin downsiream aress.

Provide habitat for wildlife induding waterfowl, mammas, and
unique vegetation.

Serve as spawning and nursery grounds for many estuarine and
marine species of fish.

Contribute to the aguatic food chain by providing detritus
(decaying organic matter) to the biota of the adjoining waters.

Prevent excessive water temperatures during summer months
which could be letha to invertebrates or fish.

There are many thresats to wetland resources due to physical, chemicd,
and biologicd impacts. A few examples are:

>

When an agricultura area is cultivated right to the edge of a
river or stream, runoff of agricultural chemicals or pedticides
increases. Asthese chemicals are deposited into the tributaries,
the chances of transport to the estuary are grestly increased. In
addition, some timber harvesting practices, such as clear cutting
, may sgnificantly degrade wetlands.

Development activities in urban areas pose threats to wetlands.

The most obvious impacts are filling a draining wetlands for
devdopment.  Urbanization of these aress typicdly has
introduced high levels of nutrients, toxics, and sediments into
upland runoff.

Levees for flood control and water supply may completely
eiminate some wetlands and may subgantidly change water
flow patterns.

Other channd dterations such as dams, channe diverson
sructures, and linear cand diverson dructures, and linear
cands al contribute to the limitations placed on wetlands in the
naturd functions they perform.

The City of Havre de Grace
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C. Habitats of Threatened and Endanger ed Species

1.

Definitions

The following definition for habitat of threatened and endangered species
has been adopted by the State:

An area which, due to its physical or biological features, provides
important elements for the maintenance, expansion, and long-term
survival of threatened and endangered species listed in COMAR 08.03.08.
This area may include breeding, feeding, resting, migratory, or
overwintering areas. Physical or biological features include (but are not
limited to): structure and composition of the vegetation; faunal
community; soils, water chemistry and quality; and geologic, hydrologic
and microclimatic factors. This area may need special management or
protection because of its importance to conservation of the threatened or
endangered species.

Judtification for Protection

In Maryland, over 200 species have been documented as disappearing over the
past 350 years. Although dimination of large predators, such as wolves and
panthers was intentional, essentialy &l human-induced disappearances in
Maryland were incidental, due to habitat destruction. At least one ecosystem,
the prairie-like grasdand of the Hagerstown Valey, has been totally destroyed.
Other naturd communities such as serpentine grasdands, bogs, and Delmarva
bays have been reduced in number or dtered to the point that they are in danger
of disappearing. This habitat destruction and degradation threatens another 400
native Maryland species with dimination.

There are ethical and cultura reasons for semming the loss of species. When a
gpecies is driven to extinction by the current generation of humans, al future
generations must bear the cost. The wdl-being of future generations is the
socid respongbility of the present generation. Support is growing for an ethic
that recognizes that every form of life warrants respect, regardless of its worth
to humans. This ethic has been adopted by the United Nations in the World
Charter for Nature as a part of its principle for conserving biologicd diversty.
Additiondly, the plants and animds that make up "natureé’ have condderable
abdract vaue, playing sgnificant rolesin art and many rdigions.

The key to protecting threstened and endangered species is protecting the
habitat in which they occur. Propagation in zoos or botanicd gardens is
prohibitively expensve. Transplants of plants and animals are both expensive
and often unsuccessful. Maintaining rare species in their habitats is codt-
effective and biologicaly sound over the long term.

D. Topogr aphy/Steep Slopes
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1. Definitions

Topography is the dope gradient of a dte expressed as a reationship of
vertica feet of devation over horizonta feet of distance (rise over run) as well
as the visud lay of the land. Topography has specific implications for Ste
development. It controls the location of roads, pathways, buildings, and utilities.
Topography dso affects the overdl visud character of the Site.

Steep slopes are defined as areas with dopes greater than 25%.

2. Appropriate Uses

In most climates and locales 0 to 8% is an optimum dope range for driving a
vehicle or walking. Depending upon building design, a Ste can accommodate
structures on grades of up to 15%. Slopes of more than 15% are prohibitive
for most uses. Optimum gradients for generd development are 2% to 8%.
Slopes of less than 2% require grading to enable drainage, whereas dopes more
than 8% often require excessive grading as well as cosly structura solutions.
Although severe topographica conditions often create drameatic landscapes, the
ability to develop steeply doping Stesin conventiona ways is limited.

Slopes beyond 20%, on the average, create cut and fill difficulties for Sting
gructures with rear level wakouts for basement or ground floors. Private
sreets and walks al'so become unworkable on dopes over 20%. In terms of
public utilities, dopes beyond 20% become unmanagesable for the efficient and
environmentally acceptable congtruction of sorm drainage systems and sanitary
sewer laterals. A dope of 30% is normdly the cutoff beyond which cut and fill
can be benched without accelerated engineering treatment.  Furthermore, it
should be noted that the grest mgority of soils found in Maryland are highly
erodible at 30% or greater and are unacceptable, for the most part, for useable
yards, active recreation open Spaces, Or accessory USES.

3. Judtification for Protection

Sopes provide an environment for movement of soil and pollutants when land
disturbance occurs. While soils have varying degrees of erodibility, al soils are,
nonetheess, subject to movement and increasingly so as the dope of the land
increases.  Control of erosion potentid is usudly achieved in the context of
dope regulation, where environmenta protection is focused on those where sail
movement is most likely to be aproblem, i.e. on steep dopes.

There are multiple reasons for protecting steep dopes:

> Preservation of steep dopes adjacent to watercourses is especialy
important because of the potentia harm to water quaity and aguetic
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habitat. Communities must pay the economic costs associated with loss
of water qudity, as wel as hazards such as flooding and landdides and
other problems caused by disturbancesto steep sopes.

> The identification and protection of stegp dopes within a community
helps to protect the community and downstream communities from
these hazards.

> Protection dso provides aesthetically pleasing open space and maintains
loca biodiversity found on the dopes.

Effects of Erosion and Sedimentation: Clearing and grading land results in
increased runoff and accelerated eroson and sediment transport, even on
moderate dopes. Once vegetation is removed from steep dopes, it is often
difficult to re-establish. Bare dopes expose soils to repesated rainfdl. Ranfall
carries the sediment into streams which previoudy carried smaler amounts of
materid. The increased sediment results in channe bars, the stream banks
erode, and the channd becomes wider and more shdlow. As sediment fills
culverts, and the stream's ability to carry water is decreased due to excess
sedimentation and channd enlargement, flooding becomes a serious problem.

Economic Costs of Erosion and Sedimentation: Sgnificart expenditures are
often required to repair damage by flooding, sedimentation, and eroson. For
example, floods undercut roads, scour bridge abutments, and destroy homes
and property. Cogly stream bank tabilization may be needed to combat
erosion in developed areas, and sedimentation decreases reservoir capacity and
increases water treatment costs.

Sope Instability: Landdides and other mass movements of soil on adope can
thresten life and property. Landdides are present in all five of the physiographic
provinces of Mayland. The largest extent of landdides, with highest tota
damage codts, occurs in the Coagtal Plain province. Mot of the landdide
problems in the Appaachian Plateau and the Valey and Ridge provinces have
been generated by highway congtruction.

When dope gability is disturbed, downdope movements may occur. As dope
angles increase, downdope forces increase, athough the interrdationship
between dope gradient and stability is not smple. Landdides can occur on
moderate dopes. The three most significant naturd factors that contribute to
landdide potentia are water, dope, and geology (underlying lithology and
gratigraphy). The structure and form of the dope are important — old dides and
incompetent formations (i.e., where soils do not support weight) are vulnerable.

Loss of Local Biodiversity: Steep dopes are known by botanists and wildlife
biologigts to be areas where a surprisng number of different plant and anima
gpecies can be found within a short distance from one another. Higtoricdly,
many of these areas have not been disturbed as they are hard to farm, log, and
develop. Ecologigts are interested in steeply doped areas because they are
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aress of high biodiversty compared with areas of the landscape which have
raively uniform living conditions. Scientists have found that, in places where
steep dopes occur, a variety of living conditions dso occurs. These smdl
habitats are caled microhabitats. Microhabitats are the smal shaded bogs, the
dry steep dopes, and the nooks and crannies in the larger steeply doped
landscape where very specific living conditions occur on asmall scde. They are
the home for a diversty of plants and other organisms that have adapted to
gpecific Ste conditions. Some of these areas provide habitats for threstened
and endangered species, which require protection under the Planning Act.

Locd biodiversty is important to dl of us whether we live in cities, towns,
suburban developments, or in the countryside. Locd diverdity of native plants,
animds, fungi, and bacteria survive and flourish in habitats where they are more
efficient, and, therefore, more likely to survive than other species. On steep
dopes that are atered, for example by congtruction projects, or by the creation
of lawns, other less efficient organisms, or none at dl, take the place of the loca
native life forms. New vegetdion is less eficient than the native community of
plants and animals which once protected the dope againgt wind and water
eroson. Each community of plants and animals that once occurred on the dope
in a specific microhabitat was best suited to hold moisture in the soil, capture
energy, capture and recycle nutrients, and produce and preserve soil in the
microhabitat without the help of eroson control dructures, fertilizers,
insecticides, or irrigation.

4. Description of the Area

This eastern Harford County region (including Havre de Grace) is divided into
two physiographic provinces which are clearly defined dong US 40. To the
north and west of US 40 lies the Piedmont Plateau Province, which is
characterized by ralling hills and valeys that vary from moderate to extreme in
degree of dope. The range of dope is mostly between 1% and 10% and is
suiteble for resdentid building sites. Steep dopes from 15% to 20% and
generdly not suitable for development are found adong stream valeys and the
western bank of the Susquehanna River.

In contrast to the ralling hills of the Piedmont, the portion of the planning areato
the south and east of US 40 liesiin the flat terrain of the Coastd Plain Province.
Variation in eevation ranges from sea leve to Sxty feet above sea leve with
most of the land area within this portion being between twenty to forty feet
above sealevel. Mogt of the developed area of Havre de Grace is located in
the Coastdl Plain Physiographic Province.

The drainage pattern found in the planning arealis divided between flows toward
the Susquehanna River and upper Chesapeake Bay. The northern part within
the Pledmont Plateau drains in both directions - easterly toward the
Susguehanna and southerly toward the Bay. The drainage pattern of the aregls
southern part within the Coastd Plain isless defined.
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E. Forest Conservation

1 Definition

A forest isabiologica community dominated by trees and other woody plants
covering aland area of 10,000 square feet or greater. A forest includes areas
that have at least one hundred live trees having two-inch or grester diameter at
4.5 feet above the ground. A forest dso includes areas that have been cut but
not cleared, but does not include orchards.

The Forest Conservation Ordinance requires a forest stand delinestion and
forest conservation plan for a devedlopment plan where land disturbance is
40,000 square feet or greater. This locd ordinance is guided by State law and
contains requirements for forests to be retained and/or replanted upon
development.

2. Judtification for Protection

Forests, woodlands, groves, hedgerows, and their associated vegetation are
perhaps our most conspicuous and most easily appreciated environment and
landscape resources. It is when trees are cleared for development that the
vulnerability of the environment in suburban aress is suddenly and dtarkly
emphasized. Mitigation of such losses has usudly been limited to decordtive
landscaping rather than the creation of ecologically balanced plant communities.

The benefits of maintaining large tracts of undisturbed woodlands or other
naturd vegetation within developments are many. Such stands help control
sormwater run-off, minimize eroson and sedimentation of streams, provide
wildlife habitats, and provide shade to help moderate local temperatures. They
form visud buffers and are scenic in ther own right.  All in dl, trees and
woodlands are the most efficient means to control and mitigete the most
common sources of water quaity degradation and the problems this
degradation causes for the Chesapeske Bay.

F. Chesapeake Bay Critical Area Program

1. Definitions

The Chesapeake Bay Critical Area Program was established by the State
of Maryland to protect the important land and water resources of the
Chesgpeake Bay and its tributaries.  The Criticd Area consdts of dl land
within 1,000 feet of Mean High Water Line of tidd water of the Bay and its
tributaries and the landward edge of tida wetlands.

The 1,000 foot Criticd Area overlay protection zone within the City of Havre
de Grace includes areas designated as Intensely Developed Areas (IDA)
and Resource Conservation Areas (RCA). The mgority of the City is
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designated IDA with only the natura portions of land within the corporate limits,
such as North Park and Tydings Idand, desgnated as RCA. Because of the
City’ s intense hitoric development patterns, much of the IDA areaimmediately
adjacent to the water’s edge (the 100 foot buffer) is designated as aBuffer
Exempt Area (BEA). Though they are recognized as BEA, these shordine
areas are subject to more dringent design criteria because of their immediate

proximity to the Chesgpeske Bay.

Judtification for Protection

The goa of the Chesapeske Bay Critical Area Program isto improve the water
quality of the Chesapeske Bay. This is done by reducing and/or mitigating for
impervious surfaces in those aress that are mogt critica to the Bay, and
providing intensve planting requirements for any new development immediately
adjacent to the shordine. Impervious surfaces include parking areas, buildings,
driveways, and streets — any surface which blocks the soil from absorbing rain
and storm water runoff. The object is to dow storm water runoff to alow for
naturd soil infiltration. Sixty one (61) counties and municipdities in Maryland
are affected by the Critical AreaLaw and are required to develop individualized
protection strategies tailored to their loca conditions.

Within the 1,000 foot Critica Area overlay protection zone in Havre de Grace,
new development is subject to building guiddines that offset the impact of new
impervious surface or a fee of $1.25 per square foot of new impervious area.
Building requirements often include the addition of smdl, grave-filled ran
retention areas adjacent to new improvements. Impervious surfaces reduce the
area for soil infiltration of ran and sorm water runoff. This is sgnificant,
especidly next to the Chesgpeake Bay shoredline, because soil and vegetation
filter pollutarts before they reach the Bay. Additiondly, parking areas have
their own pollutants associated with them. Oil and other fluids from vehicles
collect on paved surfaces and are flushed into nearby waterways. Sowing
sorm water runoff and dlowing it to ke filtered naturally or trested are the
primary gods of the City’s Critical Area Program.

With the most recent review of the Chesapeske Bay Critical Area Program,
redevelopment and new development projects immediately adjacent to the Bay
are also subject to intense planting requirements.  This is required as part of
recent State policy changes regarding Buffer Exempt Areas (April 2000). These
buffers provide a heavily vegetated filter strip adjacent to the shoreline for sorm
water infiltration and water qudity improvements on projects that have direct
and immediate impact on the Chesgpeake Bay.

Stormwater M anagement

Definitions

Stormwater management is for both quditative and quantitative control of
sormwater runoff.
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For quantitative control, sormwater management is a system of vegetaive
and structurd measures that control the increased volume and rate of surface
runoff caused by humanmade changes to the land.

For qualitative control, sormwater management is a sysem of vegetative,
dructurd, and other measures that reduce or eiminate pollutants that might
otherwise be transported by surface runoff.

A retention structure is a permanent structure that provides for the storage of
runoff by means of a pond or pool of water.

2. Judtification for Protection

Stormwater management laws were put into effect for public safety and
improved environmenta qudity as a result of land development practices. The
Maryland Department of the Environment oversees the local implementation of
sormwater management regulaions for al jurisdictions within the State of
Maryland. Because land development impacts the naturd flow and infiltration of
surface water, sormwater management is a mitigating effort to direct rain and
sormwater runoff, often capturing it in stormweater management ponds or
retention structures. These retention structures are sized gppropriately to handle
potential storm events for two-, five-, and ten-year storms.

Stormwater management directs surface runoff to aress that are mogt
advantageous on a sSite, often enhancing and/or creating non-tidd wetlands in
the process. In addition, controlled stormwater management prevents soil
eroson and provides aress for soil infiltration stormwater runoff. Retention
ponds are designed with shdlow dopes and outfitted with concrete outfalls that
control the flow speed of water from the structure into adjoining waterways or
wetlands. During the development process, ssormwater management ponds
sarve as sediment and eroson control facilities, and then later graded and
planted with native vegetation to serve as permanent retention structures.

Long-term maintenance of the sormwater management ponds is important so
that the Structures continue to adequately serve their function. Within the City of
Havre de Grace, maintenance of these structures is required to be performed by
the owner, often a community’s Home Owners Asociation.  Trained
landscaping companies may be contracted to peform the gpecidized
maintenance that is required annualy, which includes ingpection of the outfal,
mowing twice a year (soring and fal), and remova of any brambles and
unwanted trees. The stormwater management facilities are subject to routine
ingpections and property owners may be fined if the facilities are not adequately
maintained.

T
%

Definitions
I
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A soil association is alandscepe that has a digtinctive proportiond pattern of
soils. 1t normally conssts of one or more mgjor soil and at least one minor soil,
and is named for the mgor soils. The s0ils in one association may occur in
another, but in a different pattern.

The Havre de Grace area has a wide variety of geologic formations. The
geology of aregion determines the rock types from which the soils of the area
aise. There are numerous types of soils in Harford County. These soils are
grouped into thirteen basic soil associations. Three of these associations are in
the Havre de Grace area and will be further described.

The physcd parameters of each soils association reflect the characterigtic
development potentias for each parcd of land within the Havre de Grace area.

For example, specific soils and/or the presence of rock may redtrict, to some
degree, urban development potentials for building congruction and public utility
ingalation, or the presence of wetlands may preclude any development or land
disturbance activities in areas before they have been field verified. The three
s0il associaionsthat overlay the Havre de Grace area are:

> Soils of the Piedmont Plateau: The soil association in thisgroup in the
Havre de Grace area is formed mainly in resduum that westhered in
place from acid or basic rocks. They are nearly level to steep. Some
of the steep soils are very stony.

> Soils of the Atlantic Coastal Plain: The soils in the two associations
in this group formed mainly in thick deposits of Coadtd Plain sediments.
They are nearly leve to steep, and some are sandy and gravelly.

> Soils of the Flood Plains and Low Terraces: The soil in these
associations formed mainly in dluvium that was washed down from
upland aress of the Piedmont or Coastal Plain. These soils are nearly

leve to gently doping.

Within the three soil associations, there are seven varieties of soils which arein
the Havre de Grace area. These are Chester loam, Elkton silt loam, Keyport
dlt loam, Manor stony loam, Montato clay loam, Sassafras gravelly loam, and
Sassafras St loam. Table 10.1 indicates the characteritics of these soils.

The Sassafras St loam predominates in the area southeast of the AMTRAK
Line and covers most of the built-up area of Havre de Grace. Elkton silt loam
is found on both sides of the AMTRAK Line in the southeast part of Havre de
Grace. This s0il may cause problems that will require artificid means of
digposing of excessive water upon development. The Keyport sit loam is found
around the area of Swan and Gasheys Creeks, and in a strip running from the
southwest to the northeast between the CSX Line and the AMTRAK Line.

To the north of the CSX Line are found Chester loam, Montato clay loam,
-
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Manor stony loam, and Sassafras gravelly loam. The Chester loam covers the
greatest portion of this area, and the other three soils are found in pockets
within it; Manor sony loam aong the Susquehanna River, Sassafras in the high
lands to the northwest of the City, and Montdto clay loam in the northwest
corner of the City.

Table 10.1 shows the suitability of the planning areds soils as they relate to
urban and agricultural uses. The drainage characterigtics of these soils are of
primary concern to urban use, paticularly in the sections of the planning area
where public sewage service is not yet available.

In general, soils @ntaining Slts, such as the Sassafras St loam, Keyport st
loam, and Elkton st loam, may be unstable in the presence of water and have a
tendency to become "quick” when saturated in aloose condition. Slts are fairly
impervious, difficult to compact, and are highly susceptible to frost heaving.
Silty soils, however, vary consderably, and, therefore, require anayss prior to
development congruction. Two additiond soils, the Aldino silt loam (As) and
the Montdto it loam (Ms), are found in the outlying portions of the planning
area

TABLE 10.1
SOIL TYPES- HAVRE DE GRACE PLANNING AREA

Soil

Soil Depth & Drainage Surface Condition

Characteristics

Suitability for
Building Development

Sassafras Silt Loam

Moderately deep, 10 to Generally suitable Gently rolling and in

(Ss) 16 inches; Good places nearly flat
drainage, except in some
level spots

Keyport Silt Loam (K) | Deep, 18 to 36 inches; Generally suitable Gentle slopes
Fairly good drainage

Elkton Silt Loam (En) | Shalow, 7 to 10 inches; Fair Flat to slightly
Poor drainage depressed

Chester Loam (C1) Shallow, 7to 10inches;, | Generaly suitable Gentleroalling, rolling,
Well drained or hilly
Montalto Clay Loam | Shalow, 6to 10inches;, | Generaly suitable Level, gently rolling,
(Mc) Good drainage and hilly.
Manor Stony Loam Shallow, 6to 12 inches;, | Steep, but suitable for Steeply sloping and
(Ms) Surface drainage development hilly
excellent, if cleared, it
erodes seriously
Sassafras Gravelly Shallow, 8to 10inches; | Fair Rolling to steep
Loam (Sg) Surface drainage good, sloping.
under-drainageis
excessive
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2. Judtification for Protection

Soils unsuitable for development have the potentid for frost heaving, poor
drainage, lidbilities in shear drength, and compressibility and potentid
expanson. Nearness to bedrock and the water table and the presence of a
hardpan are dso mgor consderations. Specific soils bearing these traits, or
soils which are conducive to wetlands, may redtrict development potentias for
building congtruction and public utility ingtalation.

The importance of physographic conditions in determining the unique potentia
of future land uses for a given dte in the Havre de Grace area must be
emphasized. Particularly important to this assessment are the terrain, soils,
wetlands, and exigting floodplains. From an environmenta perspective, these
items are mutualy dependent. When the physica planning unitsin the Havre de
Grace area are viewed in the aggregate, planning recommendations can be
imposed which reflect environmentd determinants identified in the early stages
of the planning process.

Hydrology, geology, and soils are a set of physiographic characteristics among
the components determining development suitability. The Soil Conservation
Service of the United States Department of Agriculture has prepared extensive
geologica and soil conditions studies for the Havre de Grace area (Soil Survey
of Harford County Area, Maryland). Ther findings have been summarized in
the previous pages, though it is suggested that the source be consulted for more
detailed, site-specific information.
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