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SUMMARY

This study provides water surface elevations and peak stream flows for present condition and
future condition floods of the 2, 10, 25, 50 and 100 year storm events in the Upper Wicomico
River Watershed in Wicomico County for the following tributaries: Coty Cox, Owens,
Middle Neck, Peggy, and Brewington Branches. The present condition 100-year floed plain is
mapped and stream profiles are plotted for the present condition flood on the above mentioned
tributaries.

The narrative describes the watershed briefly with emphasis on the flood plain which is largely
woodland and agricultural land, with some urban land especially in the lower reaches of the
watershed. Some suburban development is taking place throughout the upland portions of
these watersheds. This report presents a number of management measures that might be
implemented to minimize future flooding. ;

Copies of this report, general information on the watershed, and information on the models
used to develop the water surface elevations may be obtained from the Natural Resources
Cons‘,egvau'ggl Service, 339 Busch's Frontage Rd., Suite 301, Annapolis, MD 21401 (phone
410-757-0861).
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FLOOD PLAIN MANAGEMENT STUDY
FOR THE UPPER WICOMICO RIVER AND ITS TRIBUTARIES
WICOMICO COUNTY, MARYLAND

IN D

The U.S. Department of Agriculture, Natural Resources Conservation Service {NRCS) and the
Maryland Department of Natural Resources, Water Resources Administration {WRA) working
under the 1971 Joint Coordinated Agreement conducted the Upper Wicomico River Flood
Plain Management Study.

Maryland's Flood Hazard Management Act of 1976 authorized the Water Resources
Administration to establish a statewide flood management program. This authority allows the
Administration to designate priority watersheds, perform watershed studies, approve flood
management plans and administer a flood management grant program., The objectives of the
program are to lessen the impacts caused from flooding by implementing flood management
projects and to avoid future damage and hazards by assisting local jurisdictions in the
management of flood-prone land. Projects may consist of acquisition of flood-prone buildings,
construction of structural measures, or administrative controls. Partial funding may be
provided through the State's Flood Management Grant Program. Non-structural projects such
as acquisition are preferred although structural measures are eligible for funding.

The Natural Resources Conservation Service (U.S. Department of Agriculture) carries out
flood plain management studies under the authority of Section 6 of Public Law 83-566, in
response to Recommendation 9(c), "Regulation of Land Use," of House Document No. 465,
89_t}18 Congress, 2nd Session, and in compliance with Executive Order 11988 (February 20,
1978).

Prior to this study, the Wicomico River Watershed was partially analyzed by the Federal
Insurance Administration (reference 1). This study analyzed the flooding problem on a limited
basis. It was subsequently determined that 2 more in-depth study was necessary to better
define the floodplan and to identify flooding problems.

The Natural Resources Conservation Service was asked to cooperate with WRA in May of
1989 to complete the flood plain management study under the 1971 Joint Coordination
Agreement.

Certain tributary watersheds, i.e. Middle Neck, Peggy, and Brewington Branches are
undergoing rapid residential development of mostly single family homes. However, some
commercial operations are also developing in these areas. The Coty Cox Branch watershed is
seeing some increase in residential development but is proportionally more developed than the
other watersheds.

The Owens Branch watershed is largely rural with the county landfill occupying its upper
third. This area appears slow to develop. The county officials are concerned that the increase
* in development found around the City of Salisbury will ultimately lead to increased '
frequencies and levels of flooding. Flooding problems already occur along the lower portions
of Coty Cox Branch. _
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STUDY AREA DESCRIPTION

The Wicomico River is located in Wicomico County. The portion of the watershed analyzed
in this study occupies the nontidal part in the Salisbury vicinity. A total of 11,288 acres were
investigated in this study, comprising the following tributary watersheds: Owens, Coty Cox,
Middle Neck, Peggy, and Brewington Branches. The dominant land use is that of agriculture,
occupying 37% of these watersheds followed by woodland at 30%, residential at 18%, open
land at 9%, and commercial/industrial at 6%. The USGS 8 digit hydrologic unit number for
the study area is 02060007,

The headwaters of these tributaries can be characterized typically as being farmland or
woodland while the lower portions, which discharge into the Wicomico River system in
Salisbury, become largely residential and commercial. The terrain is extremely flat with relief
of 1 ft per 500 ft not being uncommon. Of particular note is the predominance of depression
storage areas on the scale of 10-20 acres, typicaily, found in the agricultural areas.

The drainage area evaluated in this study lies entirely within Major Land Resource Arca
(MLRA) 153 C - Mid-Atlantic Coastal Plain,

The upland areas at the heads of the tributary watersheds consist chiefly of the Matawan soil
series. This series contains soils that are deep and moderately well drained. These soils
formed in marine sediments or very old alluvial sediments that were sandy in the upper part
and finer textured in the lower part.

The upland areas near the tributary outlets are classified, principally, as those of the Norfolk
series. These soils are generally deep, well-drained, and of a sandy texture. They have
tl:le\l!elogl)ed in thick beds of sandy material containing a rather small amount of clay and very
ittle silt.

The Coty Cox Branch has a substantial amount of Evesboro series soils occupying the land
adjacent to its watercourse. This sandy series is excessively drained. Evesboro soils formed
in beds of sandy marine sediments or very oid river sediments, generally underfain by finer
textured material.

Wicomico County has a humid, continental climate, modified by its proximity to the Atlantic
Ocean and the Chesapeake Bay. In winter the temperature rises when easterly winds,
associated with a low pressure system, bring air from off the ocean,

In summer, winds from the east lower the temperature, and so does air flowing inland from
the bay. The avera&e annual temperature is 57° F. In an average year the high temperature
does not exceed 95V F while the low temperature in winter seldom goes below 26° F.

The extreme temperatures of record for Salisbury are a high of 106° F and a low of -9° F.
The average frost free period is 191 days falling mostly between mid-April and the end of
October.

The average annuat precipitation is about 46 inches and is fairly well distributed
throughout the year. The precipitation may be heavy in any one month, but it
varies more in the summer. In summer, rainfall occurs mostly as showers and

3



thunderstorms, and these may bring heavy rain to one area and only a sprinkle to another. In
winter, gareclpltatlon usually occurs in general storms that cover large areas and may last for
several days.

The prevailing wind is west to northwest, except in summer, when the revailing wind is
southerly. Winds average 8 to 10 miles per hour but may reach 50 to 60 miles per hour
during a hurricane, severe thunderstorm, or general storm in the winter,

STUDY OBJECTIVES

The objectives of the flood plain management study are to delineate the flood plain, identify
problem areas, aid local management, and to evaluate a range of altermatives for reducing
flood hazards and damages. The results will produce data necessary to develop a flood
management plan. The plan is to be developed and implemented by Wicomico County and the
city of Salisbury. It will serve to correct existing flood problems and to avoid the increase of
flood damage in the future. The information from the study may be used to analyze the effects
of roads, bridges, stormwater management structures, land use changes, et¢. on existing

floodprone areas.
ENVIRONMENTAL RESOURCES

Wetlapds

Wetlands in the tributary watersheds of the Upper Wicomico River consist primarily of
palustrine wetlands, according to the National Wetlands Inventory mapping of the area (Ref:
U.S. Fish and Wildlife Service). The palustrine wetlands include forested, scrub-shrub, and
emergent cover types, as well as shallow open water areas (ponds and small lakes). The
natural wetlands are located either on flood plains adjacent to the tributary streams or in
topographic depressions which are isolated from other surface water bodies.

Wildlife Habitat

Wildlife habitat in the watershed varies with the land use. The forested areas are well-suited
for woodland animals such as gray squirrels, deer, owls, voles, snakes, and various songbirds.
Agricultural lands provide food and cover for rabbits, small mammals, foxes, hawks,
songbirds, and quail. Palustrine wetlands in the watershed provide habitat for wetland species
such as ducks, geese, wading birds, songbirds, muskrats, beaver, snakes, turtles, salamanders,
and frogs. Residential and commercial areas provide habitat for animals which are tolerant of
human activitics. These animals include English sparrows, mourning doves, gray squirrels,
raccoons, and opossums.

Fisheri bi

The tributary watersheds of the Upper Wicomico River are components of the
Nanticoke/Wicomico River Basin. According to the 1987 Maryland Water Quality Inventory
(the most recent published report), water quality in the basin ranges from

fair to good. Problems associated with nutrient enrichment and elevated levels of pathogens
have been reported. These water quality problems have been attributed
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to agricultural runoff, municipal wastewater discharges, and faulty septic systems.

The Upper Wicomico River tributaries are designated as Use I - Water Contact Recreation and
Protection of ic Life. This designation includes waters which are suitable for water
contact sports, fishing, growth and propagation of warm-water fish and other aquatic life, and
agricultural and industrial water supplies.

Streams in the tributary watersheds are generally low gradient, shallow, headwaters streams
typicai of the Mid-Adantic Coastal Plain region. The bottom substrate is usually comprised of
sand particles, with lesser amounts of silt and clay. Water quality is satisfactory to support
finfish species such as largemouth bass, sunfish, carp, and a variety of minnows and darters.

at a

Except for occasional transient individuals, no federal or state rare, threatened, or endangered
species are known to exist in the tributary watersheds of the Upper Wicomico River.

The U.S. Fish and Wildlife Service and Maryland Fish, Heritage and Wildlife Administration
have indicated that the above statement should not be interpreted as meaning that no rare,
threatened, or endangered species are present. Rather, such species could be present in the
tributary watersheds, but have not been documented because an adequate survey has not been
conducted or because survey results have not been reported to those agencies.

Cu ou 0 i i

The Maryland Inventory of Historic Properties presently records ten known archaeological
sites with the study area. These sites represent the long span of human occupation of this
region from prehistoric periods through the Eighteenth to Twentieth Centuries, Numerous
archaeological resources that have not yet been identified are likely to survive in the area.

The majority of the study area has never been professionally examined to identify and evaluate
its full range of archaeological properties. However, the Maryland State Highway
Administration has conducted several archaeological surveys in the northern section of the
study area, as part of planning for the U.S. Route 50/Salisbury Bypass project. Copies of
these surveys are available in the library of the Maryland Historical Trust in Crownsville, MD.

Concerning historic structures, the Maryland [nventory of Historic Properties presently records
a number of inventoried properties in the study area. At least three properties are listed in the
National Register of Historic Places: Giilis-Grier House, Poplar Hill Mansion, and the Perry-
Cooper House, all of which are located in the Salisbury area. Further investigations would
undoubtedly identify many more historic properties, including those which would be eligible
for the Register. The inventory of Wicomico County is neither comprehensive nor intensive.
Largely a reconnaissance level inventory which focuses heavily on antebellum properties, it
does not adequately address the wide range of historic resources in the county.



ELOOD PROBLEMS

Historically, the watershed has experienced minimai flood related damages. The reason is the
absence of storm events severe enough to produce floods other than localized effects, One of
the concerns of residents and public officials is the evidence that the smaller, more frequently
occurring storms are causing more problems than in the past.

A 100-year storm event can expect to cause damages to several residents in the various
watersheds. Affected residential properties would have water above the first floor elevation
with average annual damages estimated to be over $57,000*. Road and bridge damages are
insignificant on an annual basis. Appendix B lists the flood frequency that would overtop each
bridge. Most bridges will overtop between the 2 and 10-year frequency flood,

The total number of structures located with the present 100-year flood plain consists of 273 of
the following types: residential, commercial, and industrial. Of these, 218 are residential and
55 are commercial. Existing structures located within the future 100-year flood plain consists

of an additional 95 residential and 12 commercial or industrial.

Litte historical information exists on precise dollar damages incurred from past flood events.
Due 10 the high structural variability of non-residential buildings and the contents within, flood
damages to commercial, industrial, and storage-type structures were not evaluated,

Damages for present and future condition floods were estimated for the 1,2, 4, 10, and 50
percent chance of occurrence in the Upper Wicomico Watershed. Damages, expressed in
average annual dollars, reflect an average yearly damage or cost, but do not reflect the damage
or ¢cost in any given year.

Present Futyre
Total # of houses in flood plain 218 33
Reach # Houses damaged (water above the first floor)
Brewington Branch 2 4
Peggy Branch 1 4
Owens Branch East Fork 1 2
Coty Cox Branch 16 121
Middle Neck Branch b 23
Total # houses damaged 86 174
Dollar damages (Average annual) 357,000 $114,000

© *Present conditions, residential property only.



EX]STING FLOOD PLAIN MANAGEMENT

On the state level, within the Maryland Water Resources Administration, the Flood
Management Division provides technical assistance to local governments to identify, prevent,
and mitigate threats from flooding through implementation of the Flood Hazard Management
Act of 1976 (Natural Resources Article Section 8-9A-01 (et seq.)). Cooperating with local
Jurisdictions and other state agencies, the Flood Management Division conducts watershed
studies that identify flood-prone areas, investigates the impact of planned development on
flood events, and evaluates various techniques to control flooding and to minimize damages.
The Flood Hazard Management Act of 1976 also authorizes the Water Resources
Administration to administer a comprehensive grant program to assist communities in
implementing their flood management projects. Grants may be used for residence acquisition,
retention basins, stream channel improvements, flood warning systems, and other measures.
To be eligible for a grant, the local jurisdiction must develop a flood management pian that
identifies present and potential flood hazards, guides the activities in the watershed to
minimize these hazards, and develops alternatives to mitigate them. The Flood Management
Division also coordinates at local and Federal level with the National Flood Insurance Program
and provides information and education to public and private groups and individuals.

The State of Maryland code requires a permit for any activity that changes in any manner, “the
course, current, or cross-section of any stream or body of water," within state waters (Code of
Maryland, Natural Resources Article, Section 8-803). State waters are defined to include the
flood plain of free flowing waters determined by the Department of Natural Resources on the
basis of the 100-year frequency flood.

The Subdivision Regulation of the Wicomico County Code states:

"All new or substantially improved residential structures, including manufactured homes, shall
have the lowest floor elevated to or above the flood protection elevation. Basements are not
permitted..... All new or substantially improved nonresidential structures shall either be
elevated as set forth above for residential structures or shall be floodproofed. ...

Floodways shall be preserved to carry the discharge of the one-hundred-year flood....Fill shall
not be permitted. New structures shall not be permitted. New development shall not be
permitted in the floodway where alternatives exist elsewhere or if any increase in water surface
elevations will result from the one-hundred-year flood."



ALTERNATIVES FOR FLOOD PLAIN MANAGEMENT

Analysis of Alterpatives
A, Prese itio Action) - This alternative would preserve the present conditions and

the present trends in development. Wicomico County has nonstructural flood plain
management policies for the county and the watershed, This study details the 100-year
floodplain delineation on five major tributaries,

The flood-prone area determined is approximately 964 acres, distributed accordingly:
Coty Cox - 125 Ac, Owens-117Ac, Middle Neck-229 A, Peggy-23§ Ac, and Brewington-
258 Ac. The 100-year flood will impact a total of approximately 86  structures.

Langd Treatment - Land treatment measures would reduce volume of runoff, but they

would not significantly reduce flood peaks, especially where most of the development has
occurred and is occurring presently. Treatment of cropland acres would have a positive
effect on lessening water quality problems by reducing sediment and nutrients entering the
streams from runoff,

Protecti Envij tal Resou - The opportunity exists to maintain and improve
piant and wildlife habitat, water quality, and cultural resources protection in the Upper
Wicomico tributaries.

Other than through land use and zoning regulations, no attempt has been made at the local
level to provide specific protection for the above described resources. Measures suggested
in the land treatment alternative could have a positive impact on these resources. -
Implementation of additional best management practices such as riparian buffers, stream
restoration, and wetland restoration could increase environmental benefits to aquatic and
terrestrial ecosystems. The Natural Resources Conservation Service, Maryland
Department of Natural Resources, and the U.S. Fish and Wildlife Service can provide
additional information concerning natural resources protection.

In general, improved flood plain management strategies can help to protect the area's
cuttural resources from threats and impacts caused by flooding. However, alternatives
which entail construction and ground disturbing actions have the potential to affect historic
structures and archaeological sites. Any future flood plain management strategies should
consider and address the potential direct impacts associated with the implementation of
various flood plain management alternatives. The project sponsor should contact the
Maryland Historical Trust for additional information and project review to ensure
protection of significant cultural resources.

Non-Stru 1es - Flood plain delineation can provide the sponsors with an
effective tool for flood plain management along with the application of some non-structurai
measures,

"Present condition only,



Floodproofing with low walls, flood doors and windows, could protect individual affected
properties, scattered throughout the watershed, from flooding below specified elevations.

Another option would be to raise affected structures which have the sufficient structural
integrity. Physical relocation of presently flooded structures, especially outbuildings, to
higher ground is another alternative.

Relocation in which the landowner actually moves to another location is another
management alternative, which could be combined with a program of flood plain purchase
by the state or county. Flood plain management can also be done through local and county
zoning ordinances, building codes, community planning, and the permits systems. Legal
restrictions on construction and land use in the flood plain can be a powerful tool for
controlling future flood plain uses if they are strongly enforced.

Flood insurance is available to interested property owners. The flood elevations given
here and the detailed mapping to be available through the flood insurance study are tailored
for this program.

Since damages in the watershed are somewhat scatiered, it may well be that a combination
of non-structural measures would provide the best protection to those now receiving
damages. A strong zoning code and its enforcement could keep inappropriate land uses
out of the flood zone in the future. .

- Structural Measures - Sandbars choke the streams, and create particular hazards at road

crossings and culverts where fallen trees and debris may jam and trap even more sediment.
The blockages increase flooding problems by backing up water during high flows, The
channel can be cleared of fallen trees and debris dams to improve channel capacity and
reduce some flooding. Any work in a watercourse in Maryiand needs to have the
appropriate permits issued by the state,

[n most of the watersheds analyzed by this study it was found that at least one stream
crossing, be it a bridge or culvert, is acting as a flow restricting control. These can be
located on the profiles of Appendix A. They will appear as crossings where the upstream
elevation of flow is significantly higher than that found downstream. A simple way of
reducing this impounding effect is to enlarge the size of bridge opening/culvert. Caution is
warranted though, as this will increase flow rates feft downstream which may result in
increased flood damages felt there.

Stormwater management ordinances usually require developers to install stormwater
controls that maintain present runoff levels or increase future runoff by no more than a
specified amount. Such controls could be structural (detention ponds, levees, roof-top
detention facilities), non-structural (porous pavements, minimum use of natugal drainages,
infiltration pits, increased open space) or some appropriate combination of these. An
effective program could reduce the expected levels of flooding in the future.

A system of dikes could provide flood protection for some damageable properties in the
Coty Cox Watershed. The economic feasibility of dikes was not evaluated, but it is very
likely that one dike would have to provide protection to several properties before it became
economically justifiable.



FLOOD BOUNDARY MAPS

The map sheets showing the 100-year floodplain of the studied tributaries of the eWicomico
River are published as Appendix A of this report. The base maps are a mosaic of orthophoto
maps provided by the City of Salisbury government. The original scale of these maps was
1:1200. The flood plain linework has been transferred to 1:24000 U.S.G.S. 7 1/2 minute
topographic quadrangles to fit in this report. Cross-section locations are marked and the base
maps can be used with the profiles that accompany them to determine the elevations of various
frequency floods at points within the watershed.

To utilize the information in Appendix A (Maps and Profiles) and Appendix B (elevations
tables), one should locate a point of interest on the map, and then find the nearest gross-
section. Reference to the tables at that cross-section will give the elevations of the various
floods. Measuring up or down stream on the profiles from the cross-section an appropriate
distance will give an estimate of flood levels at points berween the sections. The elevations for
specific points should be surveyed in the field if accurate data is needed. Coastal Geodetic
Survey (USGS) benchmarks should be used as the basis. Several cross-sections are plotted in
Appen;lix D, showing the general channel shape and some of the characteristics of the
floodplain,

10



GLOSSARY OF TERMS

cfs - Cubsic feet per second (unit of strear discharge).
coss-section - Shape and dimensions of a channel and vailey perpendicular to the line of flow.
discharge - Rate of water flow, expressed in cubic feet per second (cfs).

elev, - bridge deck - Elevation of a roadway across a bridge or culvert.

elev, - low beam - Elevation of lowest structural "beara” that limits the height of the bridge
opening; or may indicate the top of a culvert opening.

glev. low road - Elevation of low point on a roadway approaching or crossing a bridge or
culvert,

flogd - An overflow of lands not normally covered by water; a temporary increase in
streamflow or stage; or the discharge causing the overflow or temporary increase.

m_%fgm - An expression of how often a flood of given magnitude can be expected.
(Note: The word "frequency” often is omitted to avoid monotonous repetition.)

Examples:
10-year flood or 10-year frequency flood - The flood which can be expected to be equalled or

exceeded on an average once in 10 years; and which would have a 10 percent chance of being
equalled or exceeded in any given year.

20-yvear flood - ...two percent chance....in any given year.
100-year flood - ...one percent chance...in any given year.

flood peak or peak discharge - The highest stage or discharge attained during a flood.

flood plajp - Lands adjoining a stream (or other body of water) which have been or may be
covered with water.

profilg - A plotted line showing the highest water surface elevations along a stream during a
particular flood.

flood routing - Computation of the changes in the rise and fall in stream flow as a flood moves
downstream. The resuits provide hydrographs of discharge versus time at given points on the
stream.

. {requency-discharge curve - A plotted line showing the frequency of various flood discharges
. a1 a surveyed cross-section or other point along a stream. (Used with a stage-discharge curve
to determine the high water elevations resulting from selected flood discharge at the point on
the stream.) -
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hydrograph - A plotted curve showing the rise and fall of flood discharge with respect to time
at a specific point on a stream.

land use - Classification of type of vegetation, or other surface cover conditions on a
watershed used (with a similar classification of soils) to indicate the rate and volume of flood
runoff.

peak discharge - The highest rate of runoff (discharge) attained during a flood.

wunoff - That portion of the total storm rainfall flowing across the ground or other surface and
contributing to the flood discharge.

stage-discharge curve - A plotted curve showing elevations resulting from a range of
discharges at a surveyed cross-section, stream gage, or other point on a stream.

watershed - A drainage area which collects and transmits runoff to the outlet of the drainage
basin.

12
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APPENDIX A

Flood Plain Maps and Profiles
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Flood Elevations at Selected Frequencies
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APPENDIX C

Typical Cross-Sections
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APPENDIX D

Investigations and Analysis



INVESTIGATIONS AND ANALYSES

HYDRAULIC: Channel and floodplain sections, bridge data, and n-values were surveyed and
collected in the field. The base maps were mosaicked from orthophoto maps provided by the
City of Salisbury. The Corps of Engineers water surface profile computer program HEC?2 was
used to compute the flood heights at the cross-section locations for specific discharges
corresponding to flows of various frequencies. The flood clevations between cross-sections
were interpolated.

HYDROLQGIC: Land use data compiled from county plans and investigation by state office
personnel were overlaid with soils data to generate Runoff Curve numbers. Weighted Curve

Rainfall data were obtained from TP-40 for the 2,10,25,50,100-year, 24-hour events. This
information is based upon analysis of rainfall gages within a region. Rainfall amounts were
reduced by an aerial distribution factor. Rainfall amounts used for this study are 3.5 inches
for the 2-year, 5.6 inches for the 10-year, 6.3 inches for the 25-year, 7.1 inches for the 50-
year, and 7.9 inches for the 100-year storm event. Flow frequency was determined through
the use of the rainfall frequency data above input into the NRCS TR-20 hydrologic model.

ECONOMICS: Values given for damage estimates were developed by the staff economist
after examination of the available data and a tour of the damage areas. Information on
development within the present and future flood plains was compiled from orthophoto maps
provided by the City of Salisbury and field survey. Market values for buildings were
estimated from information provided by the Department of Assessments and Taxation. First-
floor elevations of structures were surveyed and collected in the field, A standard depth-
damage curve was selected from the 1991 Flood Insurance Rate Review. Average annual
damages were computed with the NRCS urban floodwater damage compuier program URBI.

LOCAL MAN : These were developed by the planning staff
after reviewing the watershed application and touring the watershed as being appropriate
alternatives. The Wicomico County Department of Public Works contributed to them.






