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ABSTRACT

This study describes a methodology for evaluating the long-term,
cumulative impacts of alterations to the marshes of Virginia's tidal
river systems.

The methodology is designed to quantitatively evaluate the tidal
marshes along a given river system for the five valuable properties or

"functions” of marshes recognized in the Virginia Wetlands Guidelines:

production and detritus availability; waterfowl and wildlife utiliza-
tion; erosion protection; flood protection; and water quality. Each
marsh is evaluated based on specific criteria which determine its
ability to perform each function, and is assigned quality points which
reflect its relative value for each function. The quality points
assigned for each function for each marsh are added together to arrive
at a total value for the functions of the marshes in each county along
the river system and the river system itself. This number will be used
as a baseline from which the impacts of all future tidal marsh alter-
ations can be determined.

As an example of the application of this methodology, the tidal
marshes along the York River System were evaluated. The potential
loss in value of the functions available to the system caused by the

construction of the proposed Ware Creek Reservoir were then determined.

xi



A METHOD FOR EVALUATING THE LONG-TERM, CUMULATIVE IMPACTS

OF TIDAL MARSH ALTERATIONS: THE YORK RIVER SYSTEM - A CASE STUDY



INTRODUCTION

With the passage of the Coastal Zone Management Act (U.S.
Congress, 1972) and State legislation that followed, coastal area
planners have been forced to examine the possible impacts of proposed
activities on the coastal zone and their probable effects on man.
Vegetated wetlands or marshes have been of particular concern due to
their suggested economic and social importance to man. Marshes are
credited with numerous valuable attributes including a high primary
productivity vital to the fishing industry, flood and erosion protec-
tion, pollution abatement, various socio-cultural functions, and others.

To determine the costs of man's encroachment on vegetated wetlands,
numerous evaluation methodologies have been developed to estimate the
relative worth of wetlands. These methodologies have included economic
approaches as well as noneconomic, quantitative and qualitative ap-
proaches. The development of these methodologies represent attempts to
provide an accurate estimate of the valuable properties of marshes that
would be lost as a result of man's activities in wetlands.

Although existing evaluation methodologies have assisted coastal
managers in determining the effects various activities may have on an
individual wetland or marsh, the methodologies do not analyze the
long-term, cumulative effects of the destruction or alteration of marshes

and their impacts on the entire contiguous estuary. The destruction or



alteration of a small area of wetlands may be of minor importance in
itself, but when combined with losses in other areas of the water basin
over time, the effect on the entire estuary may be considerably greater
than the sum of the individual losses (Galloway, 1978). Therefore, in
order to accurately estimate the total loss of benefits caused by the
alteration of a marsh, it is necessary to determine the cumulative
impacts as they affect the estuary as a whole.

The task of quantifying the adverse impacts of altering individual
wetlands can be accurately approached using one of the many existing
evaluation methodologies, but the problem of assessing the cumulative
effects of these impacts on the contiguous estuary is not so easily
answered. No two marshes perform the same functions equally well, and,
for that reason, if a given percentage of wetlands is destroyed along
the estuary, it does not necessarily mean that the same percentage of
a given function will also be lost. The efficiency with which a given
marsh performs certain natural functions is dependent on a number of
factors including the size and width of the marsh, its location on the
shore and in relation to other natural and man-made features, and the
type and density of vegetation present.

To determine the effects that altering an individual marsh will
have on the estuary as a whole, the results of evaluating the indiv-
1dual marsh must be extrapolated in some relative proportion and
applied to the entire water basin. This study describes the develop-
ment of a method for evaluating wetlands that can weigh the long-term,

cumulative impacts of altering or destroying individual wetlands.



This research is specifically designed to fit the needs of
Virginia's coastal resource managers by evaluating those functions of

tidal marshes described in the Virginia Wetlands Guidelines (VMRC,

1974), however, the methodology may be equally applicable in other
coastal states as well. In the Guidelines five functions of marshes
are described: production and detritus availability; waterfowl and
wildlife utilization; erosion protection; water quality control; and
flood protection. This research is not designed to prove the validity
of these functions, however, since they are recognized by the State

as being valuable functions preformed by marshes, they are used as the
basis for this evaluation scheme. Marshes are evaluated for their
ability to perform each of the five properties based on specific
environmental characteristics.

As an example of how the evaluation is conducted, this study
analyzes the tidal marshes along the York River System to determine how
well they‘perform the given functions. Each marsh is assigned quality
points that reflect its relative value for each function. After deter-
mining the total number of quality points for each function available
to the river system, this study evaluates the projected loss in value
of each function to the system as the result of a proposed alteration.
As an example, this study evaluates the environmental impacts on tidal
marshes that are expected as a result of the proposed impoundment of
Ware Creek for the creation of the Ware Creek Reservoir in James City
and New Kent Counties (Appendix A). The projected decrease or loss in
value of the five functions for the marshes being affected is deter-
mined, and the estimated number of quality points that will be lost is

deducted from the total number of points available to the York River



System.

This research will contribute to the management of the coastal
zone by providing coastal managers with a method of evaluating and
better understanding the long-range effects of altering wetlands and
will give managers the type of information necessary for them to make
more realistic decisions concerning the expected impacts of the various
activities under consideration. Although the evaluation of marshes
along the York River System provides an example of how the methodology
works, the evaluation scheme is designed to be applicable to any of the
tributaries of the Virginia Chesapeake Bay or the coastal areas of

other states as well.



LITERATURE REVIEW

Over the past several years numerous methodologies have been
introduced to assist decision—-makers in evaluating the 1impacts of
man's activities in wetland areas. These methodologies can be placed
into two categories: economic and noneconomic (quantitative or gqual-

itative) approaches.

Economic Evaluations
The evaluation methods discussed by Wass and Wright (1969),
Gosselink, Odum and Pope (1974) and Gupta and Foster (1976) illustrate
some of the early attempts to place dollar values on the services
provided naturally by marshes. Recently, the U.S. Fish and Wildlife
Service developed a human use and economic evaluation method to be used

in conjunction with their Habitat Evaluation Procedures (1980).

In their interim report on the coastal wetlands of Virginia, Wass
and Wright (1969) took the dollar values of specific parameters which
were believed to be dependent on a particular resource, such as commer-
cial fishing, sport fishing and other forms of recreation, and arrived
at a sum which was presumed to represent the value of the particular
resource. This is known as the "use expenditure” technique. By only
attributing one half of the monetary yields of these activities to
wetlands, Wass and Wright computed the value of one acre of Virginia

wetlands to be worth $525/year in 1969.



Wass and Wright also looked at the "user fee” technique of envi-
ronmental evaluation and applied it to Virginia's wetlands. In this
approach a daily fee was considered which would be paid by participants
in sport fishing, hunting and other recreational activities in wet-
lands. No other expenditures such as food, lodging or transportation
costs were considered. By combining the "user fee" cost of wetland
dependent sport fishing, hunting and other recreational activities with
the commercial fishing yields, the authors came up with a value of
$78/acre/year for Virginia's wetlands in 1969 (assuming one half of the
benefits are marsh dependent) or $1,550/acre if capitalized at 5%.

The authors recognized that neither of the aforementioned tech-
niques took into account the short-term versus long-term benefits of
wetlands, nor did they consider the intangible benefits of wetlands
which are of value but not included in the market system. The intang-
ible benefits would include the socio-cultural values discussed by
Reimold et al. (1980) which although removed from the market system,
nevertheless are important with respect to long-term rewards for man.

Gosselink et al. (1974) presented a method for evaluating marshes
based on the value of certain component services which they perform as
well as their "life support” value which is a function of productive
energy flow.

The authors determined the value of a marsh in terms of its fish-
ery production based on the harvest of naturally produced organisms.
Gosselink et al. determined the value of one acre of Georgia marsh to
be worth $100 (or $2,000 when capitalized at 5%) based on total fishery

and sporting wvalue.



The potential for aquaculture development of a marsh was also
evaluated by the authors. They determined that a well managed, leased
oyster ground could yield 4,500 1lbs. of oyster meat/acre/year and
intensive raft culturing could produce 17,500 lbs. of oyster meat/acre/
year. Gosselink et al. estimated that the aquaculture potential of
these two methods to be worth $31,000 and $122,500/acre respectively.

The authors also estimated the value of a tidal marsh based on its
waste assimilation capabilities. They estimated that an acre of marsh
could remove an average of 19.4 1lbs. BOD/acre/day. Assuming an in-
cremental secondary treatment cost of $0.04/1b. and tertiary treatment
cost of $2/1b., the authors estimated the waste assimilation services
provided by an acre of marsh to be worth $283/year for secondary treat-
ment and $280,000/year for tertiary treatment.

Gosselink et al. recognized that utilizing a marsh for one func-
tion may very well prevent it from being utilized for other functions
and therefore developed a method for evaluating a marsh by an "eco-
system approach” rather than a "component approach.” To determine the
"life support” value of a coastal marsh, the authors used the ratio of
the Gross National Product (GNP) and energy consumption to equate
energy with money. This ratio gave an approximation of the amount of
energy consumed per dollar of output on a national basis. They deter-
mined 104 kilocalories of energy to be worth $1. The authors then
used the rate of primary production as a measure of the energy flow of
a tidal marsh. Using an estimated annual gross primary production of
22,000 1bs. dry matter per acre of marsh and multiplying this produc-
tivity by 1850 kcal/lb. and dividing by 10% kcal/dollar, the authors

arrived at a dollar value of $4,070/year for the life support function
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of an acre of marsh. The income capitalization value would be $81,000
per acre.

The Gupta and Foster used the price paid by state and federal
agencies to purchase wetlands for wildlife enhancement programs to
estimate the wildlife values of marshes. The highest price which the
constituency would accept without strong objection was considered to be
the measure of wildlife value. One thousand two hundred dollars per
acre was selected as the capitalized value of wildlife benefits from
wetlands with the highest quality of wildlife characteristics ($1,300/
acre with the addition of operation costs capitalized at 5.375%).

Visual-cultural values of wetlands were determined by the authors
from the purchase price paid by town Conservation Commissions (in
Massachusetts) for wetlands to be used for open space. The maximum
purchase price paid for open—-space land in the state was considered an
acceptable estimate of the visual-cultural benefits derived from the
highest quality open-space land. This was determined to be $5,000/acre
with a capitalization rate of 5.375%.

Gupta and Foster used an Army Corps of Engineers study of the
Charles River Basin to determine the flood control benefits derived
from wetlands (U.S. COE, 1971). This study recommended the preser-
vation of 8,427 acres of wetlands and estimated that by the year 2000,
the resulting annual average flood control benefits would be $647,000/
year or $80/acre/year ($1,488 at a 5.375% capitalization rate).

Two works by Shabman and Batie (1978 and 1980) illustrate some
basic economic principals that must be understood and followed to ob-
tain valid estimates of the nonmarket values of wetlands. The authors

emphasized that market prices are not arbitrary but rather reflect the
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value of the product in question to buyers and/or sellers. They point-
ed out that the "life support”™ values obtained by Gosselink et al.
appear to be inflated when measured relative to the existing land
market prices for agricultural and forest land (Shabman and Batie,
1978). The authors stated that Gosselink et al. failed to recognize
how prices and measures of GNP are determined. The value of GNP does
not depend on energy alone as the source of monetary value, rather
shifts in supply and demand which are constantly taking place deter-—
mine the price for resource allocation independent of energy content.

According to Shabman and Batie, the method of deriving the value
of wetlands from the market price of seafood, as done by Gosselink et
al. and others, involves two basic errors: it assumes that any lost
acrage of wetlands will directly appear as reduced marketable fish
harvest; and it fails to recognize that labor and capital resources
employed in fish harvesting have a value in alternative uses (Shabman
and Batie, 1980).

As far as determining the value of wetlands based on alternative
use costs, the authors pointed out that three factors must be consid-
ered:

o the alternative considered for the cost comparison
should be the least cost alternative;

o the alternative considered for the cost comparison
should provide the same services as wetlands; and

o there should be substantial evidence that the services
provided would be demanded by society if its price
were equal to the cost of the least cost alternative
(Shabman and Batie, 1980).

As an example of where these considerations were omitted, the

authors pointed out that Gosselink EE.El:’ in their valuation of
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wetlands for their tertiay treatment, did not consider that not all
wetlands provide the same level of treatment, show that the alternative
chosen was the least cost, nor prove that a demand for tertiary treat-

ment exists.

Noneconomic Evaluations
Because more is known about the ecological characteristics of wet—
lands than the economic value of these areas, many authors feel that an
evaluation of wetlands based on their contribution to environmental
quality 1is more realistic than an economic evaluation. Three such
methodologies are presented in the U.S. Army Corps of Engineers' Insti-

tute of Water Resources (IWR) manual, Wetland Values: Concepts and

Methods for Wetands Evaluation (Reppert et al., 1979), Galloway's

Assessing Man's Impact on Wetalnds (1978), and the Federal Highway

Administration's (FHA) A Method for Wetland Functional Assessment

(Adamus and Stockwell, 1983). The U.S. Fish and Wildlife Service's

Habitat Evaluation Procedures (1980) provide an environmental quality

assessment method for evaluating wildlife habitat, as well as a human
use and economic evaluation method.

The IWR manual uses a simple quantitative approach to establish a
numerical rating for an individual wetland function or value. The
overall quality of a wetland is assessed by summing the numerical
values given to each factor and dividing by the number of component
parts.

The factors to be considered are broken down into primary func-
tions and cultural values. Primary functions include: food chain

production, generalized and specialized habitat for aquatic and
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terrestrial species, aquatic study areas, sanctuaries and refuges,
hydrologic support function, shoreline protection, storage for storm
and flood water, natural groundwater recharge, and waste purification
through natural water filtration. Cultural values include: commercial
fisheries, renewable resources and agriculture, recreation, aesthetics,
and historical or archeological importance. For each function, evalu-
ation criteria are given describing how to assign the numerical rating.

The overall evaluation of a marsh can be accomplished through two
approaches: deductive analysis and comparative analysis. The deduc-
tive analysis is a nonquantitative approach in which a given wetland
is systematically evaluated to determine the degree to which it satis-
fies each of the functional characteristics and cultural values. It is
recommended for use in piecemeal baseline evaluations of wetlands in
situations where no site alternatives are present. The comparative
analysis systematically evaluates the degree of efficiency with which
two or more wetland areas satisfy the same criteria.

The wetland evaluation system (WES) developed by Galloway assesses
the change in value of certain environmental quality indicators that
would result from "with project” and "without project” conditions. The
environmental indicators of a wetland's quality include: endangered
species, fish and other aquatic ecosystems, wildlife and other terres-—
trial ecosystems, waterfowl uniqueness, appearance, natural protection,
life—cycle support, and historical-cultural values.

Three types of evaluation are used in this study: determination
of the relative value of an indicator, assessment of the percent change
in base value that will occur under various conditions, and determin-

ation of the relative weight or importance of each indicator being
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used. In addition to the three forms of evaluation, WES provides

LiBI
of
VIRGINIA

consideration of the probability a given impact will occur, and
provides a means of evaluating the cumulative impacts of the area
changes, taking into account the interdependence of contiguous areas MARINE
The cumulative impacts that are evaluated in this case are all a result
of the same activity and not those that result from successive altera-
tions of different marshes occurring over time.

In the actual operation of WES, an interdisciplinary team divides
a wetland into areas, and a base value of each area is determined by
using the six most representative indicators of the entire basin. The
interdisciplinary team assigns values to each of the indicators by
area, and a group representing the citizens of the local area assigns
weights to each of the indicators. These values, together with the
acreage of the area are used to compute a base value for the area in
"environmental quality"” points.

Next the impacts of various actions are assessed. The interdis-
ciplinary team and project engineers assign a probability of occurrance
to each of the actions in question. The interdisciplinary team then
assesses the impact of the specific actions on each indicator, thereby
developing a percentage change in value for each feature. The changes
are combined with the probabilities, base values, and assigned weights
to develop the expected value change. A separate analysis is conducted
for each impact to occur in an area for each indicator.

A series of values are computed and displayed using computer
printouts and computer generated maps. The base value for each indica-
tor is calculated along with the expected "without project” and "with

project” values. The percent change from the base that is represented
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by each option is also computed.

Finally sub-basin/estuary/sector and basin/estuary/sector
evaluations are conducted to account for changes that occur across the
entire location being studied. If the cumulative effect on the entire
study area is significant, the team may reassess the extent of change
caused by "with"” and "without" project impacts.

Volume I of the Federal Highway Administration's A Method for

Wetland Functional Assessment (Adamus and Stockwell, 1983) presents a

review of the numerous functions attributed to tidal and fresh water
marshes including flood water storage and desynchronization, shoreline
anchoring and dissipation of erosive forces, nutrient retention and
removal, food chain support, and habitat for fish and wildlife. The
FHA assessment examines the validity, interactions, and possible
significance of the functions, as well as documenting their underlying
processes. The assessment ranks wetland types for each function and
identifies and illustrates wetland types ideal for each function.

Seventy-five "predictors” of wetland functional values are
explained. For each "predictor” the assessment provides information on
the origin of the predictor, examples of potential impact chains,
hypothesized ranking, rationale, potential importance to the process,
soundness of the measure, and quantification.

Volume II of the FHA wetland assessment provides a qualitative
procedure for screening the functional values of wetlands. The anal-
ysis procedure in Volume II is comprised of three separate procedures.
Procedure I (threshold analysis) estimates the relative likelihood
that a single wetland is of high, moderate, or low value for each

function. Procedure II (comparative analysis) is used in comparing two
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or more wetlands whose functional significance or impact ratings have
been found to be identical using Procedure I. Procedure III
(mitigation analysis) provides a framework for comparing mitigation
alternatives and evaluating their "reasonableness.”

The FHA evaluation methodology incorporates social as well as
scientific factors and provides a framework for inclusion of mitigation
cost data. The method can also be used to evaluate functions of many
rivers and lakes.

The U.S. Fish and Wildlife Service's Habitat Evaluation Procedures

(1980) integrate population estimates with habitat quality assessment
to produce an evaluation method which can be used to document the
quality of available habitat for selected wildlife species.

In the evaluation procedure the habitat quality of selected eval-
uation species are documented with an index (habitat suitability index,
HSI). HSIs are derived from an evaluation of the ability of key
habitat components to supply the life requisites of selected species.
The evaluation involves using the same key habitat components to
compare existing habitat conditions and the optimum conditions for the
species of interest. The HSI values obtained from this comparison then
become an index to the carrying capacity for that species.

Once HSI values providing the quality of the habitat are obtained,
the values are multiplied by the area of the available habitat to
obtain habitat units (HUs) for individual species. HUs are then used
for comparative purposes. The differences in HU values provide the
basis for planners to compare alternatives for the evaluation species

selected.
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The human use and economic evaluation (HUEE) section of HEP pro-
vides a means for determining both the extent of human uses of wildlife
and the dollar value of these uses. HUEE describes the impacts on
resources which can be used to convert impacts on habitat and wildlife’
specles into effects of projected human uses on these populations.

Data produced in HUEE analyses are used primarily to compare the
effects of proposed actions of human uses on wildlife, but may also be
utilized in a benefit/cost analysis.

There are a number of limitations to using a habitat approach in
an evaluation system as was pointed out by the Fish and Wildlife
Service in HEP. Using habitat quality as an evaluation standard limits
the application of the methodology to those situations in which measur-
able and predictable habitat changes are an important variable. It
also forces a long—-term “averaging” type of analysis. There is no
assurance that populations will exist at the potential levels predicted
by habitat analysis, as the analysis may not include all of the envi-
ronmental or behavioral variables that may limit populations below the
habitat potential. In addition, socio—economic or political con-
straints by man may prevent the actual growth of certain populations to
these potential levels.

The Habitat Evaluation Procedures were developed primarily for
application to terrestrial and inland aquatic habitats and have not
been extensively applied to estuarine systems, however the Fish and
Wildlife Service believes that the concepts of habitat evaluation may

be equally applicable in those systems.



METHODOLOGY

This evaluation methodology uses the five valuable attributes of

tidal marshes recognized in Virginia's Wetlands Guidelines (VMRC, 1974)

as its basis. The ability of a marsh to carry out these attributes is
a function of the marshes biological properties, physical environment,
and human influences. The characteristics or criteria used in this
study to evaluate marshes for their ability to perform the five func-
tions were chosen in part due to the relative ease in determining their
values as well as their importance in influencing the functions of
marshes being studied. The criteria are designed to make this assess-
ment methodology accurate, replicable, economic, understandable, and
serviceable to the agency responsible for the assessment. The follow-
ing criteria are used to determine the value of marshes for their

suggested useful properties:

1) Production and Detritus Availability
criteria: a) vegetative community type
b) area of marsh
2) Waterfowl and Wildlife Utilization
criteria: a) vegetative community type
b) area of marsh
c¢) known habitat of endangered or threatened
species

d) surrounding habitat type

17
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3) Erosion Protection
criteria: a) vegetative community type
b) length of shoreline protected
¢) width of marsh
d) fetch
e) depth of nearshore water
4) Flood Protection
criteria: a) vegetative community type
b) area of marsh
c) width of marsh
5) Water Quality
criteria: a) vegetative community type
b) area of marsh
c) proximity to direct and indirect out-

fall sources

The first step in this evaluation methodology is to determine the
actual values of the criteria used to evaluate marshes for each func-
tion ({.e. area, vegetative community type, fetch, etc.). Each marsh
is then ranked as having a high moderate or low potential value for
each criterion. Criterion quality points (CQPs) are assigned for the
criterion based on this classification. The value of a marsh for a
given function, expressed in function quality points (FQPs), 1is deter-
mined by the combination of CQPs.

When possible, the relative measure of potential importance of the
named criterion to the given function presented by Adamus and Stockwell

(1983) is used to determine the relative weight given to the criteria
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for each function. 1In all other cases a subjective estimate of the
influence of a given criterion is made. If a criterion is determined
to be more important in influencing the value of a given function than
are other criteria, each category of that criterion (high, moderate or
low potential value) is assigned a greater number of quality points
than the same categories for other criteria.

The total number of quality points available to the river system
for each function is determined by summing the FQPs assigned to each of
its marshes for each function. When the evaluation is completed, each
county along the river system and the river system as a whole will have
been assigned a total number of quality points for each of the five

functions.

Determination Of Criterion And Function Quality Points
Function
Production and Detritus Availability
Criteria
a. Vegetative Community Type
b. Area of Marsh

Justification

The production and detritus availability function of a marsh
pertains primarily to the use of nutrients derived from the marsh by
fish and invertebrates of commercial or sport value. The potential
value of a marsh in terms of its production and detritus availability
is directly related to the type vegetation present and the total area
of the marsh. The greater the productivity of a marsh, the greater the

amount of organic matter potentially available to the consumer organisms
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(Adamus and Stockwell, 1983; Livingston and Loucks, 1979; and
de la Cruz, 1979). Each of the twelve community types listed in the

Virginia Wetlands Guidelines has an individual production potential

which is an important factor in determining the amount of detrital
material which is available to the estuary (Silberhorn et al., 1974).
However, the productivity and nitrogen-fixing ability of a wetland may
not be as important to food chain support than is the widespread
dispersal of the fixed nitrogen and carbon throughout the basin and
contiguous areas (Nixon, 1980; Livingston and Loucks, 1979; and

de la Cruz, 1979). Depending on the structure of the vegetation and
its location relative to the intertidal zone, more of the production is
potentially available to the estuary from some community types than
others regardless of the total production which occurs. In addition,
larger marshes of any type are of greater potential value than smaller

ones due simply to their greater overall production.

Evaluation Methodology

The twelve vegetative communities listed in the Wetlands
Guidelines are broken down into three groups based on their relative
values in terms of production potential (Silberhorn et al., 1974) and
are assigned criterion quality points ranging from one to three. The

breakdown is as follows:

1) High Potential Value (3 points)

Community Type Tons /Acre /Year
a) Saltmarsh Cordgrass 4-10
b) Black Needlerush 3-5

c) Big Cordgrass 3-6
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d) Reed Grass 4—-6
e) Freshwater Mixed 3-5
2) Moderate Potential Value (2 points)
Community Type Tons /Acre/Year
a) Brackish Water Mixed 3-4
b) Saltmeadow 1-3
c) Cattail 2-4
d) Arrow Arum - Pickerel Weed 2-4
3) Low Potential Value (1 point)
Community Type Tons /Acre /Year
a) Saltbush <2
b) Yellow Pond Lily 1/2-1
c) Saltwort <1/2

The community types are also grouped according to their potential

detritus availability based on the structure of the vegetation and

location relative to the intertidal zone (Silberhorn et al., 1974).

Marshes are assigned values of 1.0, 0.5 or 0.1l:

1) High Potential Value (1.0 point)

Community Type

a) Saltmarsh Cordgrass

b) Arrow Arum — Pickerel Weed
¢) Freshwater Mixed

d) Brackish Water Mixed

e) Yellow Pond Lily
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2) Moderate Potential Value (0.5 point)

Community Type

a) Saltmeadow
b) Big Cordgrass
¢) Cattail
3) Low Potential Value

Community Type (0.l point)

a) Black Needlerush
b) Saltbush
c) Reedgrass

d) Saltwort

To determine the value of the production and detritus availablity
potential of a given community type, the points assigned to that
community for its production potential are multiplied by the points
assigned for its detritus availability potential. The value for each

community type is as follows:

Production Detritus
Community Type Potential Availability Total
a) Saltmarsh Cordgrass 3 1.0 3.0
b) Freshwater Mixed 3 1.0 3.0
¢c) Brackish Water Mixed 2 1.0 2.0
d) Arrow Arum — Pickerel Weed 2 1.0 2.0
e) Saltmeadow 2 0.5 1.0
f) Big Cordgrass 3 0.5 1.5
g) Yellow Pond Lily 1 1.0 1.0

h) Black Needlerush 3 0.1 0.3
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Production Detritus
Community Type Potential Availability Total
i) Reed Grass 3 0.1 0.3
j) Cattail 2 0.1 0.2
k) Saltbush 1 0.1 0.1
1) Saltwort 1 0.1 0.1

Marshes are next assigned values ranging from less than one point
to three points based on their area. The classification of marshes
based on area will vary with the river system being investigated, the
distribution of marsh areas for each river system being different. To
determine how they are grouped, the areas of all the marshes along the
river system are determined and natural breaks in their distribution
are used as cutoff points. The marshes are then placed in groups of
high, moderate or low potential value and assigned Criterion Quality
Points (CQPs). The assigning of CQPs for area that follows is based

on the distribution of marsh areas along the York River System:

1) High Potential Value
a) Area = >50 acres
b) # CQPs = 2 + (area of marsh — 50) / (area of largest marsh in
the river system — 50)
2) Moderate Potential Value
a) Area = 10-50 acres
b) # CQPs = 1 + (area of marsh - 10) / 40
3) Low Potential Value
a) Area = <10 acres

b) # CQPs = area of marsh / 10
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To arrive at a total potential production and detritus availabil-
ity value of a marsh, the total number of points assigned for the
vegetative community type is added to the number of points assigned for

the area of the marsh.

Function

Waterfowl and Wildlife Utilization

Criteria

a. Known Habitat of Endangered or Threatened Species
b. Vegetative Community Type

c. Area of Marsh

d. Surrounding Habitat Type

Justification

The method of evaluating a marshes for their potential wildlife
value which is presented here is similar to that developed by Golet
(1976). 1Its purpose is not to identify the value of marshes as habitats
for specific species, but rather to determine the potential overall
wildlife production and diversity of the marshes. The evaluation
criteria used were chosen to represent wetland features that determine
the presence and abundance of a great variety of wildlife species.

The only exception to this rule is the first criterion, known habitat
of endangered or threatened species.

It is felt that if a tidal marsh is known to be a breeding,
nesting, or feeding ground for any endangered or threatened animal
species or if any endangered or threatened plant species are present,
the marsh should be protected regardless of its other properties.

If such species are present, the evaluation technique may not be an
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accurate measure of the wetland's value to society. Therefore, hab-
itats of endangered or threatened species are given the highest rating
possible without going through the actual evaluation process.

As pointed out by Golet (1978), vegetation is the most important
component of a wildlife habitat, as plants satisfy every major require-
ment except water. Vegetation provides wildlife with food, cover, and
nesting sites and material. Golet (1978) and others (Odum et al.,
1978; Kroodsma, 1978; and Adamus and Stockwell, 1983) have indicated
that the more complex the vegetative community (i.e., the diversity of
the vegetation), the higher the wildlife diversity. This results from
the greater selection of plants for food, cover, and nesting material.
Thus, this evaluation methodology ranks those communities which are not
composed of any one dominant vegetative species as the most valuable
(i.e., freshwater and brackish water mixed). Other vegetative commun-
ities are ranked based on their wildlife values as determined by Golet
and Silberhorn et al. (1978 and 1974).

The number of wildlife species that an area can maintain is
directly related to its size (Kroodsma, 1978). Larger wetlands tend
to contain a greater diversity of habitat types due to the irregular-
ities in topography and associated differences in depth. This results
in complex zonation and layers of vegetation (Golet, 1976; and Weller,
1978). In addition, larger wetlands can serve as refuges for those
wildlife species that are particularly sensitive to man's activities.
Human disturbances, particularly during breeding seasons or under harsh
weather conditions, can discourage use by wildlife, particularly larger
and non-resident species (Burger, 1981). With an increase in wetland

size, disturbances on the periphery have less effect on the wildlife
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in the interior (Golet, 1976). For these reasons, it is assumed that
as the size of a wetland increases, so does its wildlife value.

The nature of the surrounding habitat is an important feature in
determining a wetland's wildlife value. Suitable surroundings may be a
necessary source of food and nesting sites. A natural, undeveloped
surrounding habitat may serve as a buffer, reducing disturbances on
wildlife as well as satisfying some of their life support requirements

(Golet, 1976).

Evaluation Methodology

As mentioned previously, if a wetland is a known habitat of en—-
dangered or threatened species, it will be given the highest possible
rating for this property (10 points) and will not be subject to further
evaluation. If it is determined that a marsh is not a habitat for
endangered or threatened species, it will be evaluated based on the
three remaining criteria.

The twelve vegetative communities listed in the Wetlands Guidelines

are grouped according to their potential wildlife values (Golet, 1978;
and Silberhorn et al., 1974) and assigned criteria quality points

ranging from 0.5 to 1.5:

1) High Potential Value (1.5 points)

Community Type

a) Freshwater Mixed
b) Brackish Water Mixed
2) Moderate Potential Value (1 point)

Community Type

a) Saltmarsh Cordgrass
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b) Saltmeadow
c) Saltbush
d) Big Cordgrass
e) Cattail
f) Arrow Arum - Pickerel Weed
g) Reed Grass
h) Yellow Pond Lily
1) Saltwort
3) Low Potential Value (0.5 point)

Community Type

a) Black Needlerush

The classification of marshes based on area is determined in the
same manner as for the "production and detritus availability” function.
The ranking presented below is based on the distribution of marsh areas

along the York River System:

1) High Potential Value
a) Area = >50 acres
b) # CQPs = 2 + (area of marsh — 50) / (area of largest marsh
in the river system — 50)
2) Moderate Potential Value
a) Area = 10-50 acres
b) # CQPs = 1 + (area of marsh - 10) / 40
3) Low Potential Value
a) Area = >10 acres

b) # CQPs = area of marsh / 10
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The surrounding habitat of a marsh is evaluated using a scheme
similar to that developed by Reppert et al. (1979). The evaluation
is based on the percent of forest, agriculture, or open-~space land

adjacent to the wetland:

1) High Potential Value (1.5 points)

a) Constitutes >90% Of Surrounding Habitat
2) Moderate Potential Value (1.0 point)

a) Constitutes 50-907 Of Surrounding Habitat
3) Low Potential Value (0.5 point)

a) Constitutes <50% Of Surrounding Habitat

To determine the overall value of a wetland based on its waterfowl
and wildlife values, the points assigned for each of the three criteria

are added together.

Function

Erosion Protection

Criteria

a. Fetch

b. Width of Marsh

c. Vegetative Community Type

d. Depth of Nearshore Water

e. Length of Shoreline Protected

Justification

The dominant erosion agent in the Virginia Chesapeake Bay 1is wave
action generated by local winds (Byrne and Anderson, 1977). Among

those factors affecting the growth and height of waves are fetch, speed
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of wind, duration of wind, and depth of water (Adamus and Stockwell,
1983).

In the relatively shallow waters of coastal bays, fetch is the
most important factor affecting wave climate (Knutson, 198l1). Waves
and storm surges are likely to have more time to become amplified if
the fetch is great (Owens, 1980). The height of a wave formed by a
constant wind blowing over water of a constant depth is directly
related to fetch length (U.S. COE, 1977).

Although the depth of nearshore water probably has a greater
effect on wave energy on coasts exposed to the open ocean, in bay areas
with a large fetch, it can be a significant factor. Resistance to flow
increases with decreasing depth (Adamus and Stockwell, 1983), and the
depth of the nearshore water determines the point offshore where waves
begin to shoal and break, dissipating much of their erosive energy.

The further offshore a wave begins to shoal, the less potential erosive
energy reaches the shore.

Once waves reach the shore, the type and width of vegetative
community present will help determine the rate of erosion. Frictional
drag on incoming waves or currents increases with the width of the
wetland, the density of its vegetation, the rigidity of the vegetation,
and the extent to which it extends above the incoming waves or currents
(Adamus and Stockwell, 1983). Wayne (1975) concluded that wave height
and thus energy reduction in coastal areas 1s vegetative species depen-
dent. Wetland vegetation decreases the potential for soil erosion by
binding the substrate through root and rhizome systems as well as by
acting as a baffle to reduce water velocity (Wass and Wright, 1969; and

Dean, 1979). The most valuable of wetland species in this respect are
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the grasses which have intricate rhizome systems that effectively trap
sédiments and increase surface roughness over the marsh area by their
height and stem rigidity. Sedges and bushes are less efficient in this
respect because of their less complicated root structure. Fresh water,
broad-leafed plants are even less valuable because of their relatively
shallow roots and softer, less flexible and resilient tissue, and
because they occupy softer muds which are more susceptible to erosion
than sands (Shea, 1978; and Silberhorn et al., 1974).

In addition to vegetative community type, the influence a marsh
has on wave energy depends upon the width of the marsh (Knutson, 1981),
the wider the area of a wetland, the greater the potential for shore-
line protection afforded. Greater width allows for greater friction-
al resistance and greater ability to abate erosive forces.

The final evaluation criterion, length of shoreline protected,
was not discussed in the literature. However, since marshes are being
evaluated for their ability to protect the contiguous fastland from
erosion, the length of the shoreline protected should be considered in
determining the value of a marsh for its erosion protection ability,
the longer the shoreline being protected, the more valuable the marsh

for this function.

Evaluation Methodology

A marsh located on a shoreline with a large fetch is considered
more valuable than one with a short fetch. This is due to the greater
potential wave energy created by a larger fetch. The classification
of marshes based on fetch will vary with the river system being inves-
tigated, the distribution of fetches for the reaches of each river

system being different. To determine how they are grouped, the fetches
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of all marshes along the river system are determined and natural breaks
in their distribution are used as cutoff points. The classification

which follows is based on the York River System:

1) High Potential Value (6 points)
a) Fetch = >5,000 feet

2) Moderate Potential Value (4 points)
a) Fetch = 200-5,000 feet

3) Low Potential Value (2 point)

a) Fetch = <200 feet

Several estimates of the minimum width of a marsh necessary to
dissipate the erosive energy of waves have been made (Reppert et al.,
1979; silberhorn et al., 1974; Dean, 1979; and Knutson et al., 1982).
These estimates range from 2 feet (Silberhorn) to 100 yards (Reppert
et al.). In general the ability of a marsh of given width to reduce
wave energy is species dependent. A stand of tall, rigid grasses such

as S. alterniflora will dissipate more wave energy than a marsh of

short, fleshy fresh water species such as A. arum of similar width
(Knutson et al., 1982). Knutson et al. (1982) calculated that a S.

alterniflora marsh 30 meters wide could reduce wave energy by 1007, and

Benner et al. (1982) determined that oligohaline marshes comprised of

species such as Phragmites australis of similar width were also effec-

tive in reducing wave energy, although no estimates of the minimum
width for effective wave energy abatement were made.

The assignment of criteria quality points for widths of marshes
which follows is based primarily in intuitive judgement, keeping in

mind the studies and recommendations made in earlier analyses. Marsh
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widths are determined and assigned values as follows:

1) High Potential Value (3 points)
a) Width = >50 feet

2) Moderate Potential Value (2 points)
a) Width = 30-50 feet

3) Low Potential Value (1 point)

a) Width = <30 feet

The twelve vegetative communities listed in the Wetlands Guide-

lines are grouped based on their erosion protection potential described

by Silberhorn et al. (1974) and assigned values:

1) High Potential Value (3 points)

Community Type

a) Saltmarsh Cordgrass
b) Saltmeadow
¢) Black Needlerush
d) Big Cordgrass
e) Reed Grass
f) Brackish Water Mixed
2) M erate Potential Value (2 points)
a) Saltbush
3) Low Potential Value (1 point)
a) Cattail
b) Arrow Arum - Pickerel Weed

¢) Yellow Pond Lily
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d) Saltwort

e) Fresh Water Mixed

The depth of nearshore water is estimated by determining the width
of the nearshore zone, that is the waters edge to the 12-foot isobath
(6-foot isobath for smaller tributaries), datum MLW (Anderson et al.,

1975):

1) High Potential Value (1.5 points)

a) Width of nearshore zone = < 400Iyards
2) Moderate Potential Value (1 point)

b) Width of nearshore zone = 400-1,400 yards
3) Low Potential Value (0.5 points)

a) Width of nearshore zone = > 1,400 yards

The classification of marshes based on the lengths of shoreline
protected will vary with the river system being investigated, the
distribution of lengths for each river system being different. To
determine how they are grouped, the lengths of shorelines protected by
all of the marshes along the river system are determined and natural
breaks in their distrubution are used as cutoff points. The marshes
are then placed in groups of high, moderate, or low potential value and
assigned quality points ranging from less than 0.5 point to 1.5

points. The classification which follows is based on the York River

System:

1) High Potential Value

a) Length = >5,000 feet
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b) # CQPs = 1 + 0.5(length — 5,000) / (longest length in the
river system - 5000)

2) Moderate Potential Value

a) Lenght 1,000-5,000 feet

b) # CQPs = 0.5 + 0.5(length — 1,000) / 4,000

3) Low Potential Value

a) Length <1,000 feet

b) # CQPs

0.5(length / 1,000)

To arrive at an overall value of a marsh for its potential erosion

protection, the points assigned for each criteria are added together.

Function

Flood Protection

Criteria

a. Vegetative Community Type
b. Area of Marsh

c. Width of Marsh

Justification

Marshes are able to provide flood protection to areas downstream
through flood water storage and desynchronization.

Flood water storage is the process by which peak flows enter a
wetland basin and are slowed in their downslope journey. Anywhere a
depression of any size occurs in the landscape, some quantity of water
can potentially be stored on the surface and/or in underlying sediments

(Adamus and Stockwell, 1983). Wetland basins not already filled to
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capacity with surface water are usually effective for flood storage
(Clark and Clark, 1979; and Carter et al., 1979).

Flood desynchronization is the process by which storage of peak
flows in numerous basins within a watershed and their subsequent
gradual release in a non-simultaneous, staggered manner, result in
containment of flow within the channel downstream. Dsynchronization of
peak flows depends on their being slowed not only by channel constric-
tions, but also by frictional resistance from the bottom. Frictional
drag and the potential for desynchronization is likely to be greater
where the wetland is wide enough to intercept most of the flow passing
through the basin, the density of any wetland vegetation is adequate to
resist flow velocity, and the vegetation is not deeply submerged by
floodwater (Adamus and Stockwell, 1983; and Camfield, 1977).

Although a lack of more specific information on the function of
wetlands in conveying floodwater makes it difficult to accurately
assess the relative value of different vegetative types in terms of
their flood protection potential, some generalizations can be made.

The effect of vegetation on flood waters is essentially to cause a
frictional slowdown of the flow and to increase the surface level of
the wetland. As the surface roughness of the marsh increases, the rate
of floodwater velocity decreases (Reppert et al.,1979). The structure
and density of the plant community would partially determine its effec-
tiveness in slowing floodwaters. Those plants such as the grasses

with long, dense, rigid stems would be most valuable in this respect.
Those less dense plants and those with soft, short, fleshy leaves and

stems would not significantly affect the flow of floodwaters.
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The amount of floodwater that a marsh is able to absorb and store
is a function of its area: the larger the wetland, the greater its
storage capacity.

Evaluation Methodology

Vegetative community types are assigned values based on their
relative worth for flood protection as determined in Silberhorn et al.

(1974):

1) High Potential Value (1.5 points)

Community Type

a) Saltmarsh Cordgrass
b) Saltmeadow
c) Big Cordgrass
d) Brackish Water Mixed
e) Cattail
f) Black Needlerush
g) Reed Grass
2) Moderate Potential Value (1.0 point)

Community Type

a) Arrow Arum - Pickerel Weed
b) Fresh Water Mixed
¢) Saltbush

3) Low Potential Value (0.5 point)

Community Type

a) Yellow Pond Lily

b) Saltwort
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The classification of marshes based on area is determined in the
same manner as for other functions described previously. The classif-

ication that follows is based on the York River System:

1) High Potential Value
a) Area = >50 acres
b) # CQPs = 2 + (area of marsh — 50) / (area of largest
in the river system - 50 )
2) Moderate Potential Value
a) Area = 10-50 acres
b) # CQPs = 1 + (area of marsh - 10) / 40
3) Low Potential Value
a) Area = <10 acres

b) # CQPs = area of marsh / 10

For this function, the classification of marshes based on width
will vary with the river system being investigated, the distribution of
widths of marshes for each system being different. To determine how
they are grouped, the widths of all marshes along the system are deter-
mined and natural breaks in their distribution are used as cutoff
points. The marshes are then placed in groups of high, moderate, or
low potential value and assigned quality points ranging from less than
0.5 point to 1.5 points:

1) High Potential Value

a) Width = >300 feet
b) # CQPs = 1 + 0.5(width - 300) / (width of widest marsh in

the river system - 300)
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2) Moderate Potential Value
a) Width = 150-300 feet
b) # CQPs = 0.5 + 0.5(width - 150) / 150
3) Low Potential Value
a) Width = <150 feet

b) # CQPs = 0.5(length / 150)

To determine the overall value of a marsh for its flood protection
potential, the assigned criterion quality points for the three criteria

are added together.

Function

Water Quality

Criteria

a. Area of Marsh

b. Vegetative Community Type

c. Proximity to Direct and Indirect Outfall Sources

Justification

The results of the recently completed Chesapeake Bay Program (CBP)
(U.S. EPA, 1983) indicate that most of the phosporus loadings to the
Chesapeake Bay come from point sources (publicly owned treatment plants
and industrial outfalls) which are concentrated close to tidal waters
and most of the nitrogen enters the Bay from nonpoint sources located
throughout the Chesapeake Bay basin. Modeling results from the CBP
indicate that croplands generate the largest share of the nonpoint
source load in the Bay, and runoff from agricultural fields were iden-

tified as a major contributor to the decline of the submerged aquatic
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vegetation in the Bay. This methodology evaluates the water quality
improvement function of marshes based on their ability to control
pollution derived from these two major sources of pollution in the Bay.

Marshes function in improving water quality through nutrient
retention and nutrient removal. Nutrient retention involves trapping
(in the substrate) of both runoff-borne nutrients (most importantly
nitrogen and phosporus) before they reach deep water, and nutrients
borne by flowing surface water before they are carried downstream.
Nutrient removal is the purging of nitrogen nutrients by conversion to
gas.

Due to a lack of agreement among various authors concerning the
ability of marshes to improve water quality, it is difficult to come to
a clear understanding of what factors determine their value for this
function. However, some generalizations can be made.

The value of wetlands for this function will depend at least in
part on the type and size of the wetland. For a wetland to be of any
significant water purification value, it must be large enough to provide
sufficient surface area to allow mechanical screening, sedimentation,
and biochemical degradation processes to proceed toward completion
(Reppert et al., 1979). Although not well documented, it would seem
reasonable to assume that the larger the wetland, the more efficient it
would be in terms of waste load assimilation, all other conditions
being equal. This would be due to the longer retention time which
would increase the opportunity for water quality changes to occur
(Clark and Clark, 1979).

The importance of vegetative community type in determining the

water quality improvement potential of a wetland is related to the
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density, productivity, and location of the vegetation. Those plants
such as the grasses which have a high relative density provide greater
surface area for screening, promoting sedimentation and retention of
nutrients via burial (De Laune and Patrick, 1979; Richards, 1934; and
Boto and Patrick, 1979). Dense vegetation also reduces resuspension of
bottom sediments, and thus nutrients, by wave action (Richard, 1978;
and Phillips, 1980).

The greater the productivity of a marsh, the greater the amount of
nutrients which may be tied up in plant tissues, and thus the effec-
tiveness for at least seasonal retention of nutrients may be greater.
In addition, the dense underground growth of some of the grasses is
important for maintaining the proper sediment conditions which deter-
mine the availability of the substances to the plants (Clark and Clark,
1979). Those plants located in or near the intertidal zone have a
greater potential for assimilating pollutants than do high marsh
species due to the regularity of inundation by nutrient laden flows.

Marshes located adjacent to known pollution sources can have an
immediate effect on water quality by assimilating nutrients from
the source before they have a chance to move further downstream. This

would be true for nonpoint as well as point sources of pollution.

Evaluation Methodology

The classification of marshes based on area is determined in the

same manner as for other functions described previously:

1) High Potential Value

a) Area = >50 acres



b) # CQPs = 2 + (area - 50) / (area of largest marsh in

the river system - 50)
2) Moderate Potential Value

a) Area = 10-50 acres

b) # CQPs = 1 + (area of marsh — 10) / 40

3) Low Potential Value
a) Area = <10 acres

b) # CQPs = area of marsh / 10
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Vegetative community types are assigned points for their potential

water quality value as determined by Silberhorn et al. (1974):

1) High Potential Value (1.5 points)

Community Type

a) Saltmarsh Cordgrass
b) Saltmeadow
¢) Cattail
d) Brackish Water Mixed
2) Moderate Potential Value (1.0 point)

Community Type

a) Black Needlerush
b) Big Cordgrass
c) Reed Grass
d) Arrow Arum - Pickerel Weed
e) Fresh Water Mixed
3) Low Potential Value (0.5 point)

Community Type

a) Saltbush
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b) Yellow Pond Lily
c) Saltwort
Marshes located adjacent to agricultural use lands or point
sources of pollution are assigned an additional two points for this
function.
To arrive at an overall potential water quality improvement value
for a marsh, the points assigned for the three criteria are added

together.



RESULTS

The results of this evaluation are five numerical values assigned
to each marsh and county along the river system and the river system
itself. These values reflect the ability of the individual tidal
marshes to perform the five functions and the total base values avail-
able to the counties and the river system for each of the five func-
tions. The long-term, cumulative impact of any proposed or actual
alteration is evaluated by re—determining the function values for the
individual marsh(es) affected and subtracting the loss in value of the
marsh(es) for each function from the base values for the county affect-
ed and for the river system.

Tables 1 through 7 present the results of evaluating the tidal
marshes along the York River System using this methodology. Tables 1
through 6 list the function values for the individual tidal marshes in
the six counties along the York River System. Table 7 lists the total
function values available to the six counties and the entire York
River System.

The results of evaluating the marshes of the York River System
for their waterfowl and wildlife utilization values do not include a
consideration of the presence of endangered or threatened plant
species. The evaluation of the York River System was conducted before
it was decided to take into account such species, and therefore the
results which follow include only a consideration of endangered or

threatened animal species.
43
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TABLE 1

YORK COUNTY TIDAL MARSHES - FUNCTION QUALITY POINTS

Marsh | Production | Waterfowl | Erosion | Flood | Water |
# | & Detritus | & Wildlife |Protection| Protection| Quality]|
| Availability| Utilization| | | |

1la | 5.052 [ 4.552 | 14.065 | 4.564 3.552 |
1b | 5.018 | 4.518 | 11.573 | 4.519 3.518 |
lc 3.500 | 3.000 | 9.101 | 2.400 | 2.000 |
14 3.040 [ 2.540 8.630 | 1.763 | 1.540 |
1e | 3.200 | 2.700 9.003 | 1.907 | 1.700 |
1f | 4.100 [  3.600 | 9.338 | 3.150 | 2.600 |
2 [ 3.080 I 2.080 | 11.739 | 1.617 | 1.580 |
3a | 5.013 T 3.513 | 10.054 | 4.515 | 3.513 |
3b | 4.675 ] 4.175 | 9.613 | 3.585 | 3.175 |
3¢ | 5.020 4.520 | 9.748 | 4.017 | 3.520 |
L] 3.400 1.900 | 13.719 | 2.110 | 1.900 |
5] 1.650 | 1.650 | 13.315 | 2.110 1.150 |
6 | 3.080 [ 1.580 | 13.118 | 2.040 1.580 |
7 2.750_ 3.250 13.916 3.420 | 2.250 |
8 3.170 2.670 11.769 1.763 | 1.670 |
9 2.300 | 3.300 | 9.170 | 1.983 1.800 |
10 | 2.200 2.700 | 12.700 ] 1.813 1.700 |
11a | 5.049 4.049 11.627 | 4.552 | 3.549 |
11b | 5.016 | 3.516 11.682 | 4.093 [ 3.516 |
11c | 2.825 3.825 | 9.576 | 3.145 | 2.325 |
114 | 3.518 3.518 9.597 | 4.428 | 3.018 |
1le | 3.500 | 4.000 7.534 3.083 [ 2.500 |
11f | 3.125 I 3.625 | 7.516 | 2.528 | 2.125 |
11g | 2.750 3.750 | 9.520 | 3.357 | 2.250 |
11h | 2.575 2.575 | 9.416 | 3.012 | 2.075 |
111 | 2.975 | 2.975 | 11.504 | 3.775 1 2.475 |
113 | 4.000 [ 3.000 | 11.495 | 2.793 | 2.500 |
11k | 5.004 I 4.504 | 11.495 | 4.513 | 3.504 |
111 | 5.001 | 4.501 | 9.638 | 3.998 | 3.501 |
11m | 3.400 [ 1.900 13.042 | 2.333 | 1.900 |
12 | 3.050 | 1.550 11.621 1.587 | 1.550 |
13 | 3.030 ] 1.530 | 11.897 1.540 | 1.530 |
14 | 3.800 3.300 | 13.118 3.359 | 2.300 |
15a | 3.700 2.200 | 11.101 2.760 | 2.200 |
15b | 3.400 2.900 9.101 | 2,220 | 1.900 |
15¢c | 3.475 3.975 9.515 | 3.668 [ 2.975 |
15d | 3.275 3.275 | 9.534 | 3.182 | 2.775 |
15e | 3.025 4,025 | 9.239 | 3.075 | 2.525 |
15f | 4,004 | 4,004 | 9.495 | 4.514 | 3.504 |
15g | 3.650 | 4.150 | 9.518 | 3.980 | 3.150 |




TABLE 1 (continued)

45

Marsh | Production | Waterfowl | Erosion | Flood | water |
# | & Detritus | & Wildlife |Protection| Protection| Quality|
| Availability| Utilizationl | | |

15h | 4.175 2.675 | 11.510 | 3.105 | 2.675 |
16a | 3.600 3.100 | 7.338 | 2.337 | 2.100 |
16b | 4.325 3.825 | 11.269 | 3.826 | 2.825 |
16¢c | 3.650 4,650 | 9.602 [ 3.573 3.150 |
16d | 3.600 4,100 | 9.572 | 3.583 3.100 |
16e 3.550 4.050 9.610 | 3.407 | 3.050 |
16f 4.250 ] 2.750 11.556 | 3.0/0 | 2.750 |
17 | 4.075 T 3.075 | 10.673 | 2.682 | 2.575 |
18 | 3.100 I 2.600 | 13.315 | 1.830 | 1.600 |
19 | 3.050 I 1.550 | 11.592 | 1.593 1.500 |
20 | 1.550 | 1.550 | 11.522 | 1.610 1.050 |
21 | 2.500 ] 2.500 | 7.219 | 2.263 | 2.000 |
22 | 3.100 I 1.600 | 11.700 | 1.657 | 1.600 |
23 | 1.100 7 2.100 | 6.510 | 1.627 | 1.600 |
24 ] 3.625 I 4.125 | 9.540 | 3.772 3.125 |
25 | 3.100 [ 1.600 | 9.550 | 1.627 1.600 |
26 3.030 | 1.530 | 8.894 | 1.577 | 1.530 |
27 3.200 I 1.700 | 11.052 | 1.903 | 1.700 |
28 | 3.300 [ 1.800 | 9.151 | 1.997 [ 1.800 |
29 | 3.030 | 1.530 | 9.072 | 1.560 | 1.530 |
30 | 3.030 I 1.530 | 9.170 | 1.550 | 1.530 |
31 3.060 | 1.560 | 9.140 | 1.600 | 1.560 |
32 3.030 1.530 | 8.776 | 1.597 | 1.530 |
33 3.200 1.700 | 9.538 | 1.737 | 1.700 |
34 3.200 | 1.700 | 10.170 | 1.823 [ 1.700 |
35 3.080 I 1.580 | 10.003 | 1.687 | 1.580 |
36 | 3.050 I 1.550 | 9.121 | 1.587 | 1.550 |
37 | 3.050 T 1.550 | 12.276 | 1.683 | 1.550 |
38 | 3.050 1.550 | 11.437 | 1.627 | 1.550 |
39 | 3.200 1.700 [ 13.394 | 2.070 | 1.700 |
39a_ | 3.100 1.600 13.39%4 | 1.783 | 1.600 |
40 | 3.100 | 1.600 11.670 | 1.663 | 1.600 |
41 | 3.100 ] 1.600 | 11.973 | 1.753 | 1.600 |
42 | 3.100 I 1.600 | 11.141 | 1.670 | 1.600 |
43 ] 3.100 ] 1.600 | 11.101 | 1.640 | 1.600 |
44 | 3.050 ] 1.550 | 10.023 | 1.673 | 1.550 |
45 | 3.100 | 1.600 | 9.141 | 1.670 | 1.600 |
46 | 3.100 | 1.600 [ 10.815 | 1.830 [ 1.600 |
47 | 3.100 | 1.600 | 8.338 | 1.717 [ 1.600 |
48 | 3.300 [ 1.800 | 8.894 | 1.847 | 1.800 |
49 | 3.030 ] 1.530 | 9.509 | 1.557 | 1.530 |
50 | 4.000 | 2.500 | 9.436 | 2.823 | 2.500 |
51 | 3.100 T 1.600 | 9.545 | 1.617 | 1.600 |
52 | 3.200 I 1.700 | 9.534 | 1.740 | 1.700 |
53 | 3.040 | 1.540 | 9.101 | 1.573 | 1.540 |
54 1 4.122 | 4,622 | 11.638 | 4.639 [ 3.622 |
55 ] 5.175 ] 4.674 | 14.043 | 4.738 | 3.674 |




TABLE 2
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JAMES CITY COUNTY TIDAL MARSHES - FUNCTION QUALITY POINTS

Marsh | Production | Waterfowl |

Erosion |

Flood

| Water
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# | & Detritus | & Wildlife |Protection| Protection| Qualityl
Availability| Utilization]| | | |

258 2.000 I 3.000 | 9.067 | 2.473 | 1.500 |
259 2.725 3.725 | 9.216 | 3.725 | 2.225 |
260 2.075 3.575 | 7.190 | 3.325 | 3.575 |
261 2.100 2.600 | 7.015 | 2.106 | 3.100 |
262 | 1.800 I 2.800 | 8.756 | 2.590 | 3.300 |
263 | 2.775 I 3.775 | _9.121 | 3.783 | 4.275 |
264 | 3.175 ] 4.175 | 9.101 | 3.680 | 4.675 |
265 | 3.225 [ 4.225 | 9.513 | 3.192 | &4.725 |
266 | 4.100 [ 3.600 | 9.200 | 3.383 | 2.600 |
267 | 4 .400 I 3.900 | 9.121 | 3.914 | 2.900 |
268 | 5.017 ] 4.517 | 11.936 | 4.538 | 3.517 |
269 | 2.825 ] 3.325 | 14.029 | 3.295 | 2.325 |
270 | 2.975 ] 3.475 | 14.040 | 3.512 [ 2.475 |
271 | 3.100 I 2.600 | 12.601 | 1.723 | 1.600 |
272 | 4.500 | 4.500 | 13.985 | 3.893 3.000 |
273 | 4.275 T 3.775 | 14.004 | 3.352 2.775 |
274 | 2.400 I 2.900 | 13.651 | 2.993 | 1.900 |
275 | 1.700 [ 2.200 | 13.572 | 2.87 | 2.200 |
276 | 4.000 [ 3.000 | 9.200 | 3.060 | 2.500 |
277 | 3.300 i 2.800 | 9.101 | 2.040 | 1.800 |
278 | 4.175 [ 10.000 | 9.249 | 3.502 | 2.675 |
279 | 2.800 I 10.000 | 7.190 | 2.260 | 1.800 |
280 | 4.100 ] 3.600 9.465 | 3.030 | 2.600 |
281 | 2.300 3.300 8.894 | 2.353 | 1.800 |
282 | 3.425 4.425 | 9.397 | 3.865 | 2.900 |
283 | 2.300 ] 3.300 | 13.641 | 2.847 [ 1.800 |
284 | 2.500 | 3.500 | 13.739 | 3.000 [ 2.000 |
285 | 2.300 | 3.300 | 13.769 | 2.670 | 1.800 |
286 | 2.100 i 2.100 | 13.043 | 2.207 | 1.600 |
287 | 3.675 | 4.675 | 14.001 | 4.175 | 3.175 |
288 | 3.150 | 4,150 | 9.072 | 3.657 | 2.650 |
289 | 2. 500 T 3.500 | 9.042 | 2.387 [ 2.000 |
290 | 3.325 T %4.325 | 9.042 | 3.847 | 2.825 |
291 | 2.600 | 3.600 | 9.101 | 2.580 | 2.100 |
292 | 2.100 I 3.100 | 8.697 | 3.118 | 3.600 |
293 | 3.509 4,009 | 9.581 | 4.339 | 5.009 |
294 | 2.300 3.300 9.072 3.037 | 3.800 |
295 | 2.550 3.550 9.121 3.437 | 2.050 |
296 | 3.000 | 3.500 | 7.200 | 2.560 | 2.000 |
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TABLE 2 (continued)

Marsh | Production | Waterfowl | Erosion | Flood [ Water |
# | $ Detritus | $ Wildlife | Abatement| Protection| Quality]

| Availability| Utilization]| ! _ | |

297 | 3.100 1 3.600 ] 7.052 | 3.106 I 2.100 |
298 | 3.200 | 3.200 | Z.OO3 | 1.483 | 1.200 |
299 | 3.450 1 3.950 ] 7.509 | 3.167 | 2.450 |




TABLE 3

48

NEW KENT COUNTY TIDAL MARSHES - FUNCTION QUALITY POINTS

Marsh | Production | Waterfowl | Erosion | Flood | water |
# | & Detritus | & Wildlife |Protection| Protection| Quality|
| Availability| Utilization| | | |

T | 2.700 | 3.200 | 7.072 | 2.347 | 1.700 |
2 | 3.000 3.500 7.003 | 3.006 | 2.000 |
3 | 2.500 3.000 7.100 T 1.900 | 1.500 |
4 | 3.800 | 3.300 | 8.697 | 3.329 | 2.300 |
51 2.300 ] 3.300 | 8.776 | 2.590 | 1.800 |
6 |  2.600 | 3.600 | 9.072 | 2.653 | 2.100 |
7 1 2.500 ] 3.500 | 8.815 | 3.520 | 2.000 |
8 | 3.000 [ 4.000 | 9.529 | 3.613 [ 2.500 |
9 | 3.517 | 4.517 | 9.495 | &4.534 | 5.017 |
10 | 4.069 [ 5.069 | 13.569 | 4.586 | 5.569 |
11 ] 5.237 [ 2.737 1 14,147 T 4.775 1 3.737 |
12 | 2.200 [ 3.200 | 9.092 | 2.787 | 1.700 |
13 | 1.900 ] 2.900 | 8.815 | 2.823 | 1.400 |
14 | 3.000 [ 10.000 | 9.534 | 3.583 | 2.500 |
15 | 2.825 [ 10.000 | 9.367 | 3.675 | 2.325 |
16 | 1.700 T 2.700 | 8.894 [ 2.070 | 1.200 |
17 | 3.400 [ 3.900 | 9.397 | 3.803 | 2.900 |
18 | 2.040 [ 2.040 | 10.973 | 1.597 | 1.540 |
19 | 1.700 T 2.700 | 12.101 | 1.860 | 1.200 |
20 | 4,001 ] 5.001 [ 13.523 | 4,503 [ 3.501 |
21 | 1.800 ] 2.800 8.815 | 2.493 [ 1.300 |
22 | 2.675 T 3.675 9.505 | 3.135 | 2.175 |
23 | 2.200 I 3.200 | 9.101L | 2.760 | 1.700 |
24 | 2.850 | 3.850 | 9.548 | 3.263 | &4.350 |
25 | 2.000 B 3.000 | 9.052 | 2.513 | 3.500 |
26 | 3.500 [ 4.000 | 13.401 | 4.005 1| 5.000 |
27 1 1.700 | 2.200 T 13.503 T 1.983 [ 1.200 |
28 | 4.900 I 3.400 | 12.513 [ 4.402 | 5.400 |
29 | 2.925 [ 3.425 | 9.504 | 3.668 | 4&4.425 |
30 | 2.925 | 3.925 | 9.219 | 3.931 | 4.425 )
31 | 2.500 3.000 | 9.338 | 2.893 | 2.000 |
32 | 2.675 2.675 | 9.510 | 3.105 | 2.175 |
33 | 3.075 | 3,075 | 9.397 | &4.077 | 2.575 |
34 | 5.011 ] %4.511 | 12.318 | 4.536 | 3.511 |
35 | 3.900 I %.900 | 12.624 | 4.980 | 5.400 |
36 | 2.500 [ 3.500 | 12.200 | 3.060 | 4.000 |
37 | 1.600 I 2.600 | 11.052 [ 1.703 | 1.100 |
38 | 1.600 ] 2.600 | 11.003 | 1.743 | 1.100 |
39 | 3.250 [ 4.250 | 9.609 | 3.703 | 2.750 |
40 | 3.125 | 4.125 | 9.545 | 3.738 | 2.625 |
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TABLE 3 (continued)
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Marsh | Production | Waterfowl | Erosion | Flood [ Water |
# | & Detritus | & Wildlife |Protection| Protection| Quality]
| Availability| Utilization]| | |

41 ] 2.000 I 3.000 | 12.219 | 2.263 | 1.500 |
42 | 1.600 T 2.600 | 11.776 | 1.863 | 1.100 |
43 | 2.000 T 3.000 | 9.121 | 2.370 | 1.500 |
%4 | 3.080 | 2.580 | 10.318 | 1.613 | 3.580 |
45 | 2.775 | 3.775 1 9.531 | 3.195 1 4.275 |
46 ~3.040 i 2.540 10.072 | 1.573 | 3.540 |
47 5.846 [ 5.346 12.518 | 5.756 [ 5.846 |
48 | 3.500 [ 3.000 | 9.170 | 2.307 | 3.500 |
49 | 3.100 [ 3.100 | 9.815 | 3.637 | 3.100 |
50 | 4.075 | 4.075 | 7.170 | 2.875 | 4.075 |
ST | 3.030 | 3.030 | 4.815 1.087 | 3.030 |
52 | 3.030 | 3.030 | 4.697 1.123 | 3.030 |
53 3.030 | 3.030 | 4.776 | 1.097 | 3.030 |
54 3.800 1 3.800 | 7.239 | 2.200 | 3.800 |
55 | 3.100 I 3.100 | 6.697 | 1.470 | 3.100 |
56 | 2.100 | 2.600 | 8.973 | 1.253 | 3.100 |
57 | S.441 | 5.441 | 10.636 | 4.524 | 5.441 |
58 | 2.400 I 2.900 | 10.288 | 1.577 | 1.400 |
59 | 3.900 | 3.900 | 7.318 | 2.270 | 1.900 |
60 | 3.500 ] 3.500 | 9.973 | 2.270 [ 1.500 |
61 | 2.030 | 2.530 | 8.072 | 1.053 | 1.030 |
62 | 3.100 I 3.100 | 9.697 | 1.470 [ 1.100 |
63 | 1.300 [ 2.800 | 10.101 | 1.040 | 2.800 |
64 | 1.100 | 2.600 | 9.776 | 0.863 [ 0.600 |
65 | 1.900 | 3.400 [~ 10.052 | 2.323 [ 1.400 |
66 | 3.300 | 3.300 | 10.023 | 1.670 | 1.300 |
67 | 4.100 I %4.100 | 10.367 | 2.617 [ 2.100 |
68 | 4.125 ] 4.125 | 10.269 | 2.792 | 2.125 |
69 | 5.021 [~ 10.000 | 10.573 | 4.023 | 3.021 |
70 | 2.400 I 2.900 | 9.973 | 20.13 | 1.400 |
71 | 3.500 T 3.500 | 9.973 | 2.270 | 1.500 |
72 1 2.300 | 2.800 | 7.042 | 1.627 | 1.300 |
73 | 2.300 I 2.800 | 7.101 | 1.540 | 1.033 |
74 | 3.500 | 3.500 | 7.171 | 1.807 | 1.500 |
— 75 3.500 T 3.500 | 7.298 | 1.713 | 1.500 |
76 2.200 T 2.700 | 9.042 | 1.417 | 1.200 |
77 1 2.200 [ 2.700 | 7.023 | 1.447 | 1.200 |
78 3.400 [ 3.400 7.219 | 1.610 | 1.400 |
79 3.500 T 3.500 7.023 | 2.113 [ 1.500 |
80 3.500 | 3.500 | 7.338 | 1.697 | 1.500 |
81 3.200 | 3.200 | 6.697 | 1.937 | 1.200 |
82 | 2.400 | 2.900 | 7.042 | 1.833 | 1.400 |
83 | 2.400 T 2.900 | 7.072 | 1.770 | 1.400 |
84 | 4.375 | %4.375 | 10.092 | 3.391 | 2.375 |
85 | 3.500 | 3.500 | 9.023 | 2.113 1.500 |
86 | 2.010 I 2.510 | 6.776 | 1.047 1.010 |
87 | 1.050 I 2.550 | 6.579 | 1.010 | 2.550 |
88 | 4.100 | 4.100 | 7.219 | 2.837 | 4&.100 |
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TABLE 3 (continued)
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Marsh | Production | Waterfowl | Erosion | Flood | Water |
# | & Detritus | & Wildlife |Protection]| Protection| Qualityl
| Availability| Utilization] | | |

89 | 1.400 I 2.900 | 9.023 | 1.393 [ 2.900 |
90 | 5.251 I 5.251 | 10.633 | 4.296 | 5.251 |
91 | 5.009 I 5.009 | 9.527 | 4.013 | 3.009 |
92 | 3.700 3.700 | 7.121 | 2.217 | 1.700 |
93 | 3.200 3.200 | 6.618 | 2.203 | 1.200 |
94 | 3.600 | 4.100 | 7.518 | 3.383 | 2.600 |
95 | 3.200 | 3.200 | 6.776 | 1.727 1 1.200 |
9% | 3.400 [ 3.400 | 6.697 | 2.407 | 1.400 |
97 | 3.500 | 3.500 | 6.618 | 2.531 | 1.500 |
98 | 3.500 I 3.500 | 7.200 | 1.780 [ 1.500 |
99 | 4.175 | 4,175 | 7.510 | 2.605 [ 2.175 |
100 | 3.800 I 3.800 | 8.894 | 2.807 | 1.800 |
101 | 3.050 I 3.050 | 8.697 | 1.233 [ 1.050 |
102 | 3.200 [ 3.200 6.894 | 1.570 | 1.200 |
103 | 3.500 ] 3.500 7.200 | 1.780 | 1.500 |
104 | 3.400 | 3.400 | 7.072 | 1.770 | 1.400 |
105 | 1.500 [ 3.000 | 8.973 | 1.770 | 1.000 |
106 | 4.475 T 4.475 | 9.249 | 3.481 | 2.475 |
107 | 5.003 I 5.003 | 7.200 | 4.033 | 3.003 |
108 | 2.025 [ 3.525 | 10.298 | 1.998 [ 1.525 |
109 | 3.200 I 3.200 | 8.697 | 1.937 | 1.200 |
110 | 3.400 | 3.400 | 7.023 | 1.893 [ 1.400 |
111 ] 3.200 ] 3,200 | 6.151 | 1.333 [ 3.200 |
112 ] 3.200 [ 3.200 | 6.776 | 1.727 3.200 |
113 | 2.400 T 2.900 | 6.973 | 2.013 3.%00 |
114 | 3.300 I 3.300 | 6.776 | 2.090 | 3.300 |
115 | 2.350 I 3.850 | 10.239 T 2.853 | 3.850 |
116 | 1.100 2.600 | 9.697 | 0.970 | 2.600 |
117 | 2.475 3.975 | 10.190 | 2.985 | 3.975 |
118 | 4.750 [ 4,750 7.367 | 3.757 | 4.750 |
119 | 3.400 ] 3.400 — 7.4 | 1.673 | 1.400 |
120 | 3.030 | 3,030 | 4.973 | 1.070 | 1.030 |
121 | 3.300 3.300 | 7.003 [ 1.727 | 1.300 |
122 | 3.500 3.500 | 6.9/73 | 2.270 [ 1.500 |
123 | 1.200 I 2.700 6.973 | 1.007 | 0.700 |
124 | 2.100 3.600 10.219 3.344 | 1.600 |
125 ] 1.300 2.800 | 9.815 1.493 | 0.800 |
126 | 1.200 | 2,700 | 9.697 | 1.437 | 2.700 |
127 | 3.500 [ 3.500 | 10.190 | 1.720 | 3.500 |
128 | 1.600 [__10.000 | 10.092 | 1.603 [ 3.100 |
129 | 1.400 [ 10.000 | 10.003 | 1.467 | 2.900 |
130 | 4.450 10.000 | 7.542 | 2.957 | 4.450 |
131 | 3.030 10.000 [ 4.776 | 1.097 | 3.030 |
132 | 4.000 [ 10.000 | 7.121 | 2.737 | &.000 |
133 | 3.500 [ 10.000 7.190 | 1.787 | 1.500 |
134 | 3.400 [ 10.000 7.072 | 1.770 1 1.400 |
135 | 4.250 [ 10.000 | 7.298 | 3.107 | 2.250 |
136 | 3.200 [ 10,000 | 9.023 | 1.813 | 1.200 |




TABLE 3 (continued)
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|” Marsh | Production | Waterfowl | Erosion | ¥lood | Water |
| # | & Detritus | & Wildlife |Protection]| Protection] Qualityl
| | Availability| Utilizationl| | | |
|7 137 1 3.500 T~ 10.000 | 10.091 | 1.920 | 1.500 |
| 138 | 2.050 [ 10.000 | 10.387 | 1.977 | 1.550 |
| 139 | 2.400 | 2.900 [ 7.121 | 1.697 | 3.400 |
| 140 | 3.500 | 3.500 | 9.072 | 1.963 [ 3.500 |
|7 141 |  1.400 | 2.900 | 6.973 | 1.513 | 2.900 |
|7 142 5.009 5.009 | 9.516 | 4.016 | 5.009 |
|7 143 4.325 4.325 1 9,338 | 3.228 | 4.325 |
|7 144 | 1.050 2.550 | 8.618 | 0.87 | 2.550 |




TABLE 4

KING WILLIAM COUNTY TIDAL MARSHES - FUNCTION QUALITY POINTS
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| Marsh | Production | Waterfowl | Erosion | Flood | Water |
| # | & Detritus | & Wildlife |Protection| Protection| Quality!
| | Availability| Utilization] | | [
| 1 | 3.300 | 1.800 | 11.973 | 2.260 | 1.800 |
| 2 | 3.200 | 1.700 | 11.894 | 2.070 | 1.700

| 3 ] 4.075 I 2.575 | 12.071 1 5?375“‘T‘“Ti§7‘1
| 4 | 3.200 ! 1.700 | 11.973 | 2.007 | 1.700 |
| S 1.530 | 1.530 | 8.579 | 1.790 | 1.030 |
| 6| 3.100 ] 3.600 | 9.569 | 3.593 | 4.600 |
| 7 | 1.900 | 1.900 i 9.170 | 2.150 | 1.400 |
| 8 | 2.525 | 3.525 ] 9.504 | 2.828 [ 2.025 |
| 9 3.200 | 1.700 13.973 | 2.007 | 1.700 |
| 10 | 3.923 | 4.423 12.795 | 4.961 | 5.523 |
| 11 3.749 4.749 | 12.644 | 4.805 | 5.249 |
| 12 4.350 4.350 | 12.526 | 3.360 I~ 4.850 |
| 13 2.200 | 3.200 | 12.003 | 1.983 | 3.700 |
| 14 | 3.200 | 3.200 | 9.101 1.860 | 3.200 |
| 15 | 3.681 | 4.681 [ 12.646 4.708 | 5.181 |
] 16 | 3.400 | 3.400 | 10.190 | 1.630 | 1.400 |
! 17 | 2.950 [ 3.950 | 9.569 | 3.357 | 2.450 |
| 18 | 2.200 ] 2.700 | 10.003 | 1.483 [ 1.200 |
| 19 | 5.375 | 5.375 | 10.997 | 4.391 | 5.375 |
| 20 | 3.800 | 3.800 | 10.072 | 2.537 | 1.800 |
| 21 | 3.400 ] 3.400 [ 10.121 [ 1.697 | 3.400 |
| 22 | 3.700 | 3.200 | 7.239 | 2.050 | 1.700 |
| 23 | 5.117 | 5.117 [ 10.846 | 4.118 [ 3.117 |
| 24 1 3.200 | 3.200 [ 9.973 | 1.507 T 1.200 |
| 25 | 1.200 ] 2.700 | 10.003 | 0.983 | 0.700 |
| 26 | 3.090 | 3.090 | 9.815 | 1.287 | 1.090 |
| 27 | 1.600 | 3.100 | 10.269 | 1.377 | 1.100 |
| 28 | 1.900 | 3.400 10.219 | 1.873 [ 1.400 |
| 29 | 4.300 | 4.300 10.298 | 3.200 | 2.300 |
| 30 | 4.675 I 4.175 10.338 | 3.682 I 2.675 |
| 31 | 1.300 | 1.800 | 10.023 | 1.170 | 0.800 |
| 32 | 3.500 2.500 | 7.170 | 1.807 | 3.500 |
| 33 [ 5.026 5.026 | 10.573 | 4.029 | 5.026 |
| 34 | 1.400 | 2.900 | 10.072 | 1.270 | 0.900 |
| 35 ] 1.500 I 3.000 [ 10.249 ] 1.243 [ 1.000 |
| 36 | 1.100 2.600 9.776 | 0.863 | 2.600 |
| 37 ] 1.030 2.530 9.618 | 0.703 | 2.530 |
| 38 | 3.040 | 3.040 8.697 | 1.200 | 3.040 |
| 39 | 4.325 | 4.325 10.367 | 3.175 I 4.325 |
| 40 | 1.200 [ 2.700 | 8.776 | 1.227 | 0.700 |




TABLE 4 (continued)
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Marsh | Production
# | & Detritus
| Availability| Utilization

| waterfowl

I

Erosion

Flood

| water |
| & Wwildlife |Protectionl| Protectipn, Qualityl

41 | 4.525 | 4.525 9.288 | 3.530 | 4.525 |
42 | 4.875 ] 4.875 | 9.151 | 3.904 | 4.875 |
23 | 2.000 T 3.500 9.269 | 1.960 3.500 |
44 | 1.040 | 2.540 6.894 | 0.620 2.540 |
45 | 3.225 | 3.725 | 7.504 | 2.748 | 2.225 |
46 | 3,200 ] 3.200 | _8.894 [ 1.570 T 3.200 |
47 | 2.700 ] 3,200 | 7.092 | 2.287 | 3.700 |
48 | 2.700 T 3.200 | 7.239 | 2.050 | 3.700 |
429 | 2.200 ] 2.700 | 9.042 [ 1.417 | 1.200 |
50 | 3.200 3.200 | 7.003 | 1.483 | 3.200 |
ST | 3.200 3.200 | 6.894 | 1.570 | 3.200 |
52 | 3.090 T 3.090 | 5.973 | 1.220 | 1.090 |
53 | 3.100 ] 3.100 | 6.815 | 1.330 | 1.100 |
54 3.040 I 1.540 13.657 | 1.740 | 1.540 |
55 3.425 T 3.425 12.236 | 3.773 [ 2.925 |
56 | 3.400 1.900 | 12.190 2.130 | 1.900 |
57 | 3.100 1.600 [ 11.023 1.723 | 1.600 |
58 | 3.505 %.005 12.575 | 4.302 | 3.005 |
59 | 4.500 5.500 12.575 | 5.788 | 6.000 |
60 | 2.700 3.700 | 12.465 | 2.417 | 4.200 |
61 | 2.600 [ 3.600 | 12.170 | _2.470 1 2.100 |
62 | 1.560 I 2.560 | 10.894 | 1.667 | 1.060 |
63 | 5.014 [~ 5.014 | 10.609 | 4.167 | 5.014 |
64 | 3.200 [ 3.200 | 9.973 [ 1.507 1| 3.200 |
65 | 2.060 [ 2,560 | 8.023 | 1.130 [ 3.060 |
66 | 2.100 T 2.600 | 8.973 | 1.253 | 3.100 |
67 | 2.400 I 2.900 | 9.973 | 2.013 | 1.400 |
68 | 2.300 | 2.800 | 10.170 | 1.483 | 1.300 |
69 | 2.250 | 3.750 | 10.551 [ 2.087 | 1.750 |
70 4.150 I 4.150 | 7.532 [ 2.467 | &.150 |
71 1.010 | 2.510 | 8.579 0.640 | 2.510 |
72 | 3.200 [ 10.000 | 6.973 1.507 | 1.200 |
73 | 2.060 ] 10.000 | 5.776 | 1.210 I 3.060 |
T 74 | 2.100 [ 10.000 | 9.776 | 1.363 | 1.100 |
75 2.070 I 2.570 8.815 | 1.233 | 3.070 |
76 3.500 I 3.000 10.367 | 1.683 | 3.500 |
77 | 2.500 I 3.000 ~7.239 | 1.750 | 1.500 |
78 | 3.400 ] 3.400 | 10.101 | 1.720 | 1.400 |
79 | 3.900 I 3.900 | 7.397 | 2.213 | 1.900 |
80 | 4.700 | 4.700 | 10.526 | 3.507 | 4.700 |
8T | 1.090 | 2.590 | 9.776 | 0.813 | 0.590 |
82 | 3.200 | 3.700 | 10.190 | 3.20L 1| 2.200 |
83 | 2.200 | 2,700 | 9.003 | 1.483 [ 1.200 |
84 | 1.030 I 2.530 | 9.618 | 0.703 | 0.530 |
85 | 4.950 ] 4.950 | 10.318 | 3.964 1| 2.950 |
86 | 4.000 I 4,000 | 10.003 | 3.006 | 2.000 |
87 | 3.300 [ 2.300 10.121 | 1.520 | 3.300 |
88 | 3.600 T 3.600 9.618 | 2.640 | 3.600 |




TABLE 4 (continued)

54

Marsh | Production | Waterfowl

Erosion |

Flood

[ Water

|

# | & Detritus | & Wildlife |Protection| Protection| Quality|

| Availability| Utilization]| | |

88a 5.054 I 5.054 | 10.567 | 4.067 | 5.054 |

89 5.029 I 5.029 | 10.627 | 3.962 | 5.029 |

90 | 4,575 | 4,575 [ 10.510 |  3.408 | 2.575 |
91 | 3.200 I 3.200 | 6.973 | 1.507 | 3.200 |

92 | 1.800 | 3.300 T 10.101 | 1.943 T 3.300 |

93 | 4.975 I 4.975 | 7.674 | 3.382 | 4.975 |

94 | 4.800 ] 4.800 | 9.595 | 3.317 | 4.800 |

95 | 3.600 T 3.600 | 9.121 | 2.043 | 1.600 |

96 | 1.900 ] 3.400 | 7.416 | 1.703 | 3.400 |

97 | 4.300 I 4.300 | 9.516 | 2.820 | 4.300 |

98 | 1.300 T 10.000 | 7.042 | 1.127 | 2.800 |

99 | 3.400 I 10.000 | 7.121 | 1.697 3.400 |

100 | 1.300 [ 10.000 | 9.121 | 1.020 0.800 |
101 | 1.070 I 2.570 | 7.973 | 0.680 | 2.570 |
102 | 5.051 | 5.051 | 9.521 4.076 | 5.051 |
103 | 3.100 ] 3.100 | 7.973 1.253 | 1.100 |
104 | 3.300 | 3.300 | 9.003 | 1.727 | 1.300 |
105 | 1.100 I 2.600 | 8.894 | 0.783 | 2.600 |
106 | 3.700 3.700 | 7.436 | 1.927 | 3.700 |
107 | 3.100 3.100 T 8.776 1 1.363 1 3.100 |
108 | 3.300 | 3.300 | 7.072 | 1.577 | 3.300 |
109 | 3.300 ] 3.300 | 7.072 | 1.577 | 3.300 |
110 | 4.425 | 4.425 | 7.545 | 2.898 | 4.425 |




TABLE 5
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KING AND QUEEN COUNTY TIDAL MARSHES — FUNCTION QUALITY POINTS

Marsh | Production | Waterfowl | Erosion | Flood | water |
# | & Detritus | & Wildlife |Protection| Protection| Qualityl
| Availability| Utilization] | | |

1 | 4.475 T 4.475 | 7.367 | 3.477 | 2.475 |
2] 3.575 I 4.575 | 9.092 | 4.776 | 3.075 |
3 | 3.090 | 2.590 [ 8.776 1 1.813 T 1.590 |
4 | 3.200 | 2.700 | 8.894 | 2.070 | 1.700 |
5 | 4.004 | 5.004 | 11.509 | 4.510 | 3.504 |
6 | 5.036 | 4.536 11.589 | 4.540 | 5.536 |
7 1 4.172 [ 5.172 11.651 | 4.697 | 5.672 |
8 | 5.149 I 45.649 | 9.959 | 4.639 | 5.649 |
9 1 3.475 | 4.475 | 11.507 | 3.742 | 4.975 |
10 | 5.034 | 4,534 | 14.089 | 4.537 1 5.534 |
11 | 4,040 | 5.040 [ 14.078 ] 4.547 | 5.540 |
12 | 5.001 I 4.501 | 9.589 | 4.161 5.501 |
13 | 3.100 | 2.600 | 13.394 | 1.783 3.600 |
14 | 5.051 4.551 | 10.204 4.445 | 5.551 |
15 | 3.275 %.275 9.513 3.292 | 4.775 |
16 | 4.113 | 5.113 14.160 | 4.625 | 5.613 |
17 | 4.088 ] 4.088 | 13.798 | 4.684 | 3.588 |
18 | 4.107 I 4.107 | 14.081 | 4.632 | 3.607 |
19 | 2.825 | 2.825 | 9.510 | 3.405 | 2.325 |
20 | 3.025 [ 3.025 | 9.347 | 2.948 | 2.525 |
21 | 1.540 | 2.540 | 12.276 | 1.653 | 1.040 |
22 | 2.500 | 3.500 | 13.641 | 2.343 [ 2.000 |
23 | 2.600 | 3.100 | 13.670 | 2.470 | 2.100 |
24 | 3.515 I 3.515 14.043 | 4.519 | 3.015 |
24a | 3.250 I 3.750 9.520 | 3.200 | 4.725 |
25 | 4,525 [ 4.025 [ 11.887 | 4.026 | 5.025 |
26 | 1.900 | 2.400 | 8.973 | 2.513 | 3.400 |
27 | 3.200 | 2.200 | 11.815 | 2.160 | 1.700 |
28 3.582 | 4.582 | 9.729 | 4.584 | 5.082 |
29 3.975 I 4.975 | 9.576 | &.155 | 3.475 |
30 | 3.535 I %.535 | 9.595 | 4.538 | 3.035 |
31 | 4.650 | 4.650 | 7.521 | 3.450 | 2.650 |
32 | 1.900 | 2.900 | 12.219 | 2.110 | 1.400 |
33 2.525 | 3.525 | 12.502 [ 2.838 [ 4.025 |
34 3.539 [ 4.539 | 12.58% | 4.545 | 3.039 |
3%a | 2.800 | 3.800 | 9.249 | 2.690 | 2.300 |
35 | 2.400 | 3.400 9.338 | 2.753 1.900 |
36 | 3.100 | 2.600 5.973 | 1.253 3.100 |
37 | 3.698 T 4.698 | 12.521 | 4.788 | 5.198 |
38 | 3.900 [ 3.900 | 7.387 | 2.220 | 3.900 |
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TABLE 5 (continued)

56

Production

Marsh | | waterfowl | Erosion | Flood | Water |
# | & Detritus | & Wildlife |Protection| Protection| Quality|
| Availabilityl| Utilization]| | |

39 | 3.100 [ 3.100 | 6.894 | 1.283 | 3.100 |
40 | 3.518 | 4.518 | 12.549 | 4.522 | 5.018 |
21 | 4.025 I Z.025 6.576 | 2.178 | 4.025 |
42 |  3.578 | 4.578 12.249 | 4.642 | 3.078 |
43 | 5.308 I 5.308 | 10.537 | 4.088 | 3.308 |
24 | 3.600 | 3.600 | 7.269 | 1.877 | 1.600 |
45 | 3.100 | 2.100 | 8.072 | 1.193 T 3.100 |
46 | 4.900 | 4,900 | 7.605 | 3.430 | 4.900 |
57 | 2.200 | 2.700 | 10.003 T 1.483 T 3.200 |
48 | 4.575 | 4.575 7.565 | 3.068 | 4.575 |
49 | 4.750 | 4.750 7.642 3.133 | 4.750 |
50 | 3.300 | 3.300 | 7.042 1.627 | 3.300 |
51 | 4.200 | 4.200 | 10.518 | 2.617 | 4.200 |
52 | 3.700 I 3.700 | 10.318 | 1.987 | 1.700 |
53 | 3.600 T 3.600 [~ 10.239 1.900 [ 1.600 |
54 | 3.900 3.900 | 10.485 2.167 1.900 |
55 | 4.475 4.475 | 8.595 2.832 2.475 |
56 | %.025 %.025 | 10.171 2.702 2.025 |
57 | 3.400 3.400 7.151 1.663 | 1.400 |
58 | 3.200 [ 3.200 9.815 | 1.660 1.200 |
50 | 3.500 [ 3.500 | 7.170 | 1.780 1.500 |
60 | 4.500 [ 4.500 | 8.534 [ 3.083 | 2.500 |
61 | 3.900 3.900 | 10.072 | 2.903 1.900 |
6la | 4.075 %z.075 | 10.238 | 2.725 2.075 |
62 4.075 4.075 | 10.092 | 3.076 | 2.075 |
63 1.900 3.400 | 10.269 ] 1.817 [ 1.400 |
63a | 1.500 | 3.000 [ 10.151 | 1.330 [ 1.000 |
64 | 5.090 5.090 | 10.298 | 4.188 | 5.090 |
65 | 5.002 5.002 [~ 10.526 | 4 .004 [ 3.002 |
66 | 3.200 ] 3.200 | 9.042 | 1.417 1 3.200 |
67 | 4.100 | 4,100 | 7.367 | 2.617 [ 4.100 |
67a | 3.060 I 3.060 | 7.815 | 1.190 | 1.060 |
68 | %.125 ] 4.125 T 9.318 | 2.738 T 4.125 |
68a | 1.300 I 2.800 | 10.003 | 1.227 | 2.800 |
69 | 3.200 | 3.200 | 6.815 | 1.660 [ 3.200 |
70 | 4.025 | 3.525 1  7.465 |  2.362 | 4.025 |
71 | 45.175 [ %.175 | 10.141 | 3.177 | 2.175 |
72 | 3.500 I 3.500 | 10.052 | 2.013 | 1.500 |
73 | 4.050 ] %.050 | 10.101 | 3.013 1| 2.050 |
74 | 4,175 | 4.175 ] 9.092 | 3.181 [ 2.175 |
75 | 3.400 | 2.400 | 7.052 | 1.810 | 1.400 |
76 |  3.100 3.100 | 8.776 | 1.363 1| 3.100 |
77 | 3.040 3.040 | 7.697 1.187 | 1.040 |
78 | 3.400 I 3.400 |  9.062 1.787 | 3.400 |
79 | 3.300 | 3.300 | 9.072 | 1.577 3.300 |
80 | 3.900 [ 3.900 | 7.072 2.730 3.900 |
81 | 3.400 T 3.400 | 9.072 1.770 | 3.400 |
82 | % .000 T 4.000 | 9.367 2.370 | 4.000 |




TABLE 5 (continued)
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Marsh | Production | Waterfowl | Erosion | Flood | Water |
# | & Detritus | & Wildlife |Protection| Protection| Quality|
| Availability| Utilization| | [

83 | 3.100 [ 3.100 6.023_| 1.223 | 1.100 |
84 | 3.600 T 3.600 7.338 | 1.837 | 1.600 |
85 1| 3.200 ] 3.200 | 8.101 | 1.360 T 1.200 |
86 | 4.000 | 4,000 | 7.367 [ 2.370 T 2.000 |
87 | 4.300 ] 4.300 | 9.504 | 2.907 | 2.300 |
88 | 3.200 | 3.200 | 8.973 | 1.507 | 3.200 |
89 | 3.400 ] 3.400 | 7.269 | 1.583 | 3.400 |
90 | 3.400 ] 3.400 | 7.151 | 1.663 | 1.400 |
91 | 3.040 | 3.040 | 5.776 | 1.153 | 1.040 |
92 | 3.100 3.100 | 6.023 | 1.223 | 1.100 |
93 | 3.070 3.070 | 7.894 | 1.200 | 1.070 |
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TABLE 6

GLOUCESTER COUNTY TIDAL MARSHES - FUNCTION QUALITY POINTS

58

Marsh | Production | Waterfowl | Erosion | Flood | Water |
# | & Detritus | & Wildlife |Protection| Protection| Quality]|
| Availability| Utilizationl| , | | |

T | 3.400 I 3.400 | 7.023 | 1.893 [ 1.400 |
2 | 4.150 | 4,150 | 7.121 | 3.153 | 2.150 |
3| 4.050 T 3.550 | 9.190 | 3.243 [ 1.550 |
Z Z.100 ] 4.100 [ 7.052 | 3.107 | 2.1i00 |
5 | 3.100 | 2.600 | 7.092 | 1.683 | 1.600 |
6 | 4.100 I 3.600 | 9.072 | 3.60&4 1| 2.600 |
7 1 3.400 I 2.900 | 8.89% | 2.637 | 1.900 |
8 | 4.000 ] 3.000 9.190 | 3.007 | 2.500 |
9 4.019 ] 5.019 9.653 | 4.219 | 3.519 |
10 | 3.300 2.800 11.023 | 2.170 | 1.800 |
11 | 3.200 1.700 11.023 | 10947 | 1.700 |
12 | 3.500 2.000 11.101 | 2.400 | 2.000 |
13 | 5.008 4.508 | 11.518 | &4.514 | 5.508 |
14 4.043 5.043 | 11.598 | 4.548 | 5.543 |
15 3.200 4,200 | 9.532 | 3.057 | 4.700 |
16 4.061 5.061 | 13.523 | 3.908 [ 3.561 |
17 4.039 I 5.039 | 14.026 | &4.557 | 3.539 |
18 | 2.900 | 3.900 | 10.618 | 3.468 | 2.400 |
19 | ~2.200 | 3.200 8.170 | 1.823 | 1.700 |
20 | 3.000 [ 4 .000 9.151 | 3.160 | 2.500 |
21 | 4.006 [ 5.006 | 9.531 | 4.509 | 5.506 |
22 | 2.300 I 3.300 | 9.072 | 2.077 [ 3.800 |
23 4.050 | 3.550 | 9.249 | 3.133 | 4.550 |
24 2.800 3.800 9.042 | 3.167 | 4.300 |
25 | 3.700 3.200 9.170 | 2.630 [~ 4.200 |
26 | 4.100 3.600 | 9.509 | 2.960 | &.600 |
27 | 3.500 ] 3.000 | 9.072 | 2.460 | 4.000 |
28 | 3.700 I 3.200 | 9.338 | 2.473 | 3.200 |
29 | 4.000 [ 3.500 | 9.318 | 2.910 | 4&.500 |
30 | 3.300 I 2.800 | 9.101 | 2.040 | 3.800 |
31 | 5.203 I 4.703 | 12.169 | 4.976 | 5.703 |
32 | 5.051 ] 4.551 | 14.005 | 4.586 | 3.551 |
33 | 2.432 | 4.132 [ 13.936 | 4.730 | 5.132 |
34 | 4.009 | 5.009 |  9.636 | &.119 | 5.509 |
35 | 4.800 [ 4,300 T 9.649 T 3.687 [ 5.300 |
36 | 5.032 4,032 ] 9.740 | 4,152 | 5.532 |
37 4.025 2.525 | 13.769 | 3.032 | 2.525 |
38 5.021 | 4.021 | 9.78 | 3.978 | 5.521 |
39 | % .800 [ 4.300 9.614 | 3.760 | 4.300 |
40 | 4.600 | 3.600 11.509 | 3.970 | 5.100 |
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Marsh | Production | Waterfowl | Erosion | Flood | Water |
# | & Detritus | & Wildlife |Protection| Protection| Quality|
| Availability| Utilization| | | |

41 | 4.008 I 5.008 | 9.605 4,211 5.508 |
22 | 5.014 | 4.014 | 11.591 4.381 5.514 |
43 3.400 ] 1.900 | 13.118 | 2.922 | 1.900 |
44 4.625 | 4.125 | 9.633 | 3.475 1 5.125 |
45 | 4.5450 3.950 | 9.592 | 3.300 | 4.950 |
46 | 3.500 2.500 T 11.200 | 2.280 T 2.000 |
47 | 3,700 | 2.700 | 13.651 | 2.660 | 2.200 |
48 | 3.000 I 4.000 | 9.788 | 2.940 | 2.500 |
49 | 4 .800 | 4,300 | 11.545 | 4.037 | 5.300 |
50 | 4.325 | 3.825 | 9.551 | 3.212 | 4.825 |
51 3.525 I 4.525 | 9.545 T 3.568 | 5.025 |
52 3.800 I 4.800 | 9.605 | 3.783 | 5.300 |
53 3.375 | 4.375 | 9.485 | 3.618 | 4&4.875 |
54 4.125 3.625 | 11.092 3.629 | &4.625 |
55 | 3.200 2.700 | 10.092 1.867 | 3.700 |
56 | 3.200 | 2.700 10.239 | 1.800 3.700 |
57 1 2.900 T 3.900 13.141 | 3.017 Z.400 |
58 | 4.000 ] 2,500 | 13.151 | 3.160 | 4.500 |
59 | 3.400 1.900 | 8.973 | 2.517 | 1.900 |
60 | 3.600 3.100 9.485 2.280 [ 2.100 |
61 | 3.800 ] 2.300 12.815 3.313 | 2.300 |
62 3.300 3.800 9.538 | 3.213 | 4.800 |
63 3.100 2.100 9.608 | 1.610 | 3.600 |
64 | 4.071 ] 5.071 | 13.838 | 4.645 | 5.571 |
65 | 3.825 I 4.825 | 14.007 | 4.327 | 5.325 |
66 | 3.300 | 1.800 | 9.775 | 1.818 | 3.800 |
67 | 3.250 | 3.700 9.502 | 3.317 | 4.750 |
68 | 3.100 3.100 5.973 | 1.253 3.100 |
69 | 3.050 2.550 | 8.973 | 1.627 3.550 |
70 | 5.009 | 3.509 | 13.739 | 4.540 | 3.509 |
71 | 3.500 | 2.500 | 9.141 | 2.343 | 4.000 |
72 ] %.050 T 3.550 | 11.641 | 3.370 | 2.550 |
73 | 3.400 | 2.900 | 11.523 | 2.393 | 1.900 |
74 | 3.800 | 2.300 | 11.700 | 2.747 | 2.300 |
75 | 3.800 ] 2.300 | 10.000 | 2.330 | 4.300 |
76 | 3.300 | 2.800 | 8.318 | 1.923 | 3.800 |
77 | 3.025 [ 4.025 | 13.200 | 3.138 | 2.525 |
78 | 3.200 ] 1.700 | 9.057 | 1.720 [ 1.700 |
79 | 4.125 | 3.625 | 11.269 | 3.318 | 4.625 |
80 | 2.800 I 3.800 | 9.318 | 2.627 | 2.300 |
8T | 3.250 4.250 | 9.516 | 3.223 | 2.750 |
82 | 3.200 2.700 | 13.394 | 2.070 | 1.700 |
83 | 3.400 T 4.400 13.651 | 3.911 | 2.900 |
84 | 3.100 T 2.600 13.197 | 1.970 | 1.600 |
85 | 3.700 | 3,200 | 13.651 | 2.660 | 2.200 |
86 | 3.100 ] 1.600 9.520 1.623 1.600 |
87 | 3.100 I 3.100 9.397 3.087 7.600 |
88 | 2.200 I 3.200 | 13.394 | 2.070 [ 1.700 |




I
|
|
I
|
|
I
|
I
|
|
I
I
I
I
I
I
I
I
I
I
I
I
I
!
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
!
I

TABLE 6 (continued)
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Marsh | Production | Waterfowl | Erosion | Flood | water |
# | & Detritus | & Wildlife |Protection| Protection| Quality]
| Availability| Utilization| | |

89 | 0.300 | 2.700 | 12.118 | 2.203 [ 0.700 |
90 | 3.225 [ 4.225 | 13.621 3.731 | 2.725 |
91 | 4.125 [ 3.125 | 11.367 3.178 | 2.625 |
92 | 3.625 | 4,125 | 11.516 3.952 | 3.125 |
93 | 3.200 I 3.200 [ 9.367 3.363 [ 2.700 |
94 | 5.007 [ 3.507 | 9.523 | 4.512 | 3.507 |
95 | 3.325 I %4.325 | 9.288 | 3.825 | 2.825 |
96 | 3.250 I 3.750 | 9.288 | 3.630 | 2.750 |
97 | 2.500 [ 3.500 | 11.495 | 3.880 | 3.000 |
98 | 3.075 ] 3.075 | 11.338 | 3.085 | 2.575 |
99 | 3.100 I 2.600 | 11.118 | 2.217 | 1.600 |
100 | 2.300 I 3.300 | 13.315 | 2.493 | 1.800 |
101 5.079 [ 4.579 | 13.965 | 4.638 [ 3.579 |
102 3.300 T 2.800 13.130 | 2.810 | 1.800 |
103 | 4.275 | 3.775 13.739 | 3.776 | 2.775 |
104 | 3.500 I 3.000 | 13.023 | 2.613 | 2.000 |
105 | 3.300 | 2.800 | 12.894 | 2.353 | 1.800 |
106 | 3.800 [ 3.300 | 13.072 | 3.037 | 2.300 |
107 | 3.000 ] %4.000 12.973 3.508 | 2.500 |
108 | 3.800 | 3.300 13.023 3.283 [ 2.300 |
109 | 4.575 4.075 | 10.697 | &.242 | 3.075 |
110 | 4.014 5.014 11.141 | 4.570 | 3.514 |
111 | 4.024 I 3.524 11.170 4.586 | 5.524 |
112 | 5.004 I 4.504 | 10.618 5.006 | 3.504 |
113 | 3.050 T 4.050 | 11.072 | 3.553 2.550 |
114 | 5.006 [ 4.506 | 13.719 |  4.537 3.506 |
115 | 5.000 ] 4.500 | 11.003 | 4.591 | 3.500 |
116 5.027 | 4.527 | 13.542 4.655 | 3.527 |
117 4.020 [ 4.520 | 11.519 4.532 | 3.520 |
118 | 3.375 [ 4.375 | 11.042 | 3.901 | 2.875 |
119 | 2.700 | 3.700 | 9.347 | 2.470 | 2.200 |
120 | 3.025 | 3.525 | 9.397 | 2.908 | 2.525 |
121 | 0.500 I 2.900 | 8.170 1.647 | 0.900 |
122 |  0.400 [ 2.800 | 8.092 1.553 [~ 0.800 |
123 | 3.100 | z.100 | 11.537 | 2.867 | 4.600 |
124 | 2.500 | 3.500 | 9.072 | 2.460 | 4.000 |
125 | 0.600 [ 2.000 | 8.318 | 1.707 | 3.000 |
126 | 3.300 T 4.300 | 11.219 | 3.802 | 4.800 |
127 | 3.775 | %.775 | 13.042 | 4.327 | 3.275 |
128 | 3.575 T 4.575 | 10.815 | 4.174 | 3.075 |
129 | 3.300 | 4.300 | 11.003 | 3.832 | 2.800 |
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DISCUSSION

Due to the number of marshes under consideration and the fact
that this methodology was specifically designed to avoid extensive new
field research, many of the parameters or criteria used in previous
methodologies were not included in this one. These would include such
paramenters as “"substrate type” for evaluation of erosion protection
and water quality values, "oxygenation of sediments™ for evaluation
of production availability and water quality values, and others.

Some evaluation methodologies also consider the value of marshes
for functions other than those described in this study. Such func-
tions include the socio—economic and aesthetic values of marshes which,
although important, are not part of the design of this methodology.

To evaluate marshes for these types of functions would require a more
subjective quantification and would not result in as accurate or
useful an assessment as is presented in this study.

With our present state of knowledge concerning the relationship of
marshes to the various economically important functions, it is also
felt that an economic-type evaluation cannot provide a realistic
value of the properties of marshes. Although marshes undoubtedly
have some economic value, determining and reaching a consensus on
the monetary value of marshes has proven difficult. Economic method-

ologies have been more controversial and thus less useful than
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qualitative approaches. For this reason, an economic evaluation was
avoided in this study.

One obstacle in producing this evaluation methodology was deter-
mining the relationship between criteria for each function. For this
study an additive relationship was assumed for most criteria. To
reflect the relative value of one criterion over another, more criter-
ion quality points were assigned for each category of that criterion
than other criteria. In some cases this required a subjective decision
as to which criteria are the more important and the number of quality
points to be assigned for each category of the criteria.

Those criteria whose actual values change with a change in the
size of a marsh (i.e., area, width, and length of shoreline protected)
created a particular problem in the design of this methodology. The
values for these criteria are grouped into categories and assigned
criterion quality points based on their distribution. The formulas
used to assign CQPs for these criteria are designed to keep the values
of these criteria within the range of values for criteria of similar
importance, while at the same time reflecting their wide range of
possible values which would change with the destruction of any portion
of a marsh. Using these formulas however does not demonstrate an
equal impact from the destruction of a similar area of large, moderate
or small marshes.

There tend to be more smaller marshes (low or moderate potential
value) along a river system than larger ones (high potential value)
but the range of their distribution is smaller. For this reason,
using the formulas presented here for determining the values of these

criteria shows less impact from the destruction of a given area of



64
large marsh than the destruction of the same area of moderate sized
or smaller marshes.

Although a large marsh would probably be affected less by the
destruction of a given area of vegetation than would a smaller marsh
which may be severely impacted, the cumulative effect on the river
system may not vary with the size of the marsh being impacted. Using
this method, however, does demonstrate an impact from the destruction
of any sized marsh, and a cumulative impact on the river system can be
determined.

When implementing this methodology it should be noted that the
number of quality points assigned to the marshes of a river system for
one function do not reflect the importance of that function to the
river system as compared to other functions. The functions are to be
evaluated separately and are not intended to be compared.

The application of this methodology can be a useful tool for
coastél resource managers during their decision making processes, but
the results should not be interpreted to dictate the prohibition of
all marsh alterations, for in some instances the the alteration of a
marsh area may be the least cost alternative. All options available,
including marsh areas, should be considered prior to deciding on the
eventual location for a given activity. If the alteration or des-
truction of a marsh area is being considered, this methodology can
estimate the relative long-term loss in valuable functions that will
result. This methodology alone, however, cannot compare the long-term
effects of altering marshes against the effects of altering non—marsh
areas. To compare these effects and chose between these types of

alternatives, some subjective decisions must be made by the manager.
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This methodology can, however, be used as a tool for making such
decisions.

A final precaution should be given concerning the application of
this evaluation methodology. The choice of e&aluation criteria and
the method of combining criteria points used in this methodology
to determine relative functional values are designed only to provide a
qualitative estimate of the values of marshes and the loss in values
that may result from an alteration. This methodology forces an
averaging of values for the functions and the actual loss in value of
these functions which may result from the alteration of a marsh are
only approximated.

This evaluation methodology was designed specifically as a tool
for Virginia coastal resource managers. It provides them with a means
of evaluating the functional values of marshes recognized in the

Virginia Wetlands Guidelines. This methodology can be used to evaluate

individual marshes as well as all marshes along a given river system
or in a given county.

In this methodology, each individual marsh is evaluated for its
ability to perform the five recognized functions. When more than one
site is being considered for a particular activity, this methodology
allows planners to consider the valuable properties that will be lost
as a result of the alteration of one marsh as compared to others and
choose the alternative that would have the least impact.

This methodology also provides planners with a base value for the

five functions for the entire river system being studied. This will
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enable them to quantify the cumulative impacts of alterations of indiv-
1dual marshes over time and the long~term effect the alterations have
had on the river system.

By using a different approach and quantifying the value of marshes
in a given county rather than along a river system, this methodology
can be used by county planners to assess the impact of marsh altera-
tions in the county. This would be particularly useful to the members
of the county wetland boards, who are responsible for fulfilling the
mandate of the Virginia Wetlands Act.

Although this study could not evaluate all of the parameters and
properties of marshes that may reflect their relative value, it still
fullfills its primary purpose: to provide Virginia coastal planners
with a means of evaluating the functional values of marshes that 1is
accurate, replicable, economic, understandable, and serviceable to the

agency responsible for the assessment.



APPENDIX A

APPLICATION OF EVALUATION METHODOLOGY:
CONSTRUCTION OF WARE CREEK RESERVOIR

The possible cumulative effects of the proposed construction of
the Ware Creek Reservoir on the tidal wetlands of the York River
System is evaluated in this section to illustrate the application of
this evaluation methodology. The description of the impacts resulting
from the construction and operation of this reservoir on the tidal

wetlands in the area was obtained from the Preliminary Dam Design and

Environmental Assessment prepared for James City County (Buchart-Horn,

1981).

Description of Study Area

The Ware Creek drainage basin is contained in the Tidewater
physiographic region of Virginia and is located on the southern shores
of the York River and the county line shared by James City and New Kent
Counties. It is bounded By James City County Route 607 to the south,
Virginia State Route 168 to the west, New Kent County Routes 601 and
635 to the north, and the York River to the east.

Over 8% of the basin is considered marsh or shrub—-swamp. The
total vegetated wetland acreage in the area is over 500 acres. The

vegetative community types located in the study are as follows:
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James City County

Brackish Water Mixed - 49.3 acres (4 marshes)
Big Cordgrass — 88.3 acres (4 marshes)

Arrow Arum - 51.4 acres (3 marshes)

Fresh Water Mixed - 2.4 acres (1 marsh)

New Kent County

Brackish Water Mixed - 155 acres (3 marshes)
Big Cordgrass — 144 acres (3 marshes)
Arrow Arum - 22 acres (3 marshes)

Saltmarsh Cordgrass — 8 acres (1 marsh)

Primarily fresh water species are located in the upper reaches of

Ware Creek and brackish water species toward the mouth.

Potential Impacts of Dam Construction and Operation

The proposed reservoir will be created by constructing a dam
across the Ware Creek at the upper reaches of its tidal portion (Fig-
ures B1l2 & B13). The potential impacts on wetlands in the area will
result from the construction of the dam and impounding of fresh water
as well as from operational activities.

During construction phases and prior to inundation of wetlands,
both fresh water and estuarine wetlands will be subject to possible
environmental stress associated with land clearing and earth movement.
In addition, temporary impacts on the wetlands community will include
pollution from the exhaust of heavy equipment and fugitive dust
emissions and physical disturbances of habitat and organisms at the

construction site.
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Operational impacts on wetlands could result from high fresh water
flows from the reservoir. Such flows could change the character of
vegetation downstream, which at present is primarily brackish water
mixed and big cordgrass. Permanent changes in water level and salinity
could result in a vegetative type of lower quality than that which
presently exists.

Impoundment of fresh water behind the proposed dam will have the
most direct impact on the wetlands in the area. Those wetlands at the
site of the proposed dam or behind it will be submerged and destroyed.

The effects of construction and operation of the dam could be
temporary and minimal if proper precautions are taken during the con-
struction and operational phases. Utilization of trestles to support
an access roadway would lessen the effect of filling, grading, and
compaction of the wetlands. The maintenance of downstream vegetation
during operation of the reservoir can be mitigated through controlled
flows so as to provide adequate but not excessive amounts of fresh
water or through diversion of excessive fresh water around the estuary
directly to the York River.

Since permanent and extensive construction and operational impacts
can be avoided or mitigated with proper precautionary methods, only
those direct impacts on wetlands associated with the impoundment of
fresh water will be considered in applying this evaluation method-

ology.

Pro jected Loss in Function Values Of Marshes

A 44 acre section of tidal wetlands will be lost by the creation

of Ware Creek reservoir. The marshes affected are:



70

James City County

# 298 - 2 acres (fresh water mixed)
# 299 - 28 acres (Arrow arum)

New Kent County

# 1 - 7 acres (Arrow arum)
30% of # 2 - 7 acres (Arrow arum)

The remainder of the marshes in Ware Creek, predominantly big
cordgrass and brackish water mixed, occur downstream from the proposed
dam site.

The total number of function quality points that will be lost
to the York River System and James City and New Kent Counties as a
result of the impoundment of fresh water by the Ware Creek reservoir

are illustrated in Table Al.



TABLE Al

ANTICIPATED FUNCTION QUALITY POINTS (FQPs) LOST AS A RESULT OF

THE CONSTRUCTION OF WARE CREEK RESERVOIR

71

I County | York River |

Function : New Kent { James City { System }

1. Production and Detritus | | ] ]
Availability | | I |
FQPs |  3.400 | 6.650 | 10.050 |

%Z of total | 0.8 | 5.2 | 0.5 |

2. Waterfoul & Wildlife | | | |
Utilization | ] | ]
FQPs |  3.900 | 7.150 | 11.050 |

% of total | 0.7 | 4.5 | 0.5 |

3. Erosion Protection | | | |
FQPs | 7.406 |  14.512 | 21.918 |

% of total | 0.6 | 3.4 | 0.4 |

4. TFlood Protection I | | |
FQPs | 3.049 | 4.650 | 7.699 |

% of total | 0.9 | 3.6 | 0.5 |

5. Water Quality | | | |
FQPs | 2.400 | 3.650 | 6.050 |

% of total | 0.7 | 3.3 | 0.4 |




APPENDIX B

LOCATION OF TIDAL MARSHES OF THE YORK RIVER SYSTEM

The maps of York, James City, New Kent, and Gloucester Counties
which follow are the same as those used in the Tidal Marsh Inventories
for these counties with a few changes (Silberhorn, 1974; Moore, 1980;
Doumlele, 1979; and Moore, 1976). The maps of King William and King
and Queen Counties are the same .as those that will be published with
the Tidal Marsh Inventories for those counties when they are completed.
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FIGURE B13

NEW KENT COUNTY TIDAL MARSHES: NUMBERS 1-11
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FIGURE B15

NEW KENT COUNTY TIDAL MARSHES: NUMBERS 21-37
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FIGURE Bl17

NEW KENT COUNTY TIDAL MARSHES: NUMBERS 46-48
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FIGURE Bl19

NEW KENT COUNTY TIDAL MARSHES:

NUMBERS 62-106 & 108
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FIGURE B23

GLOUCESTER COUNTY TIDAL MARSHES: NUMBERS 1-13
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FIGURE B34

KING WILLIAM COUNTY TIDAL MARSHES: NUMBERS 1-11 and 54-57
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FIGURE B35

KING WILLIAM COUNTY TIDAL MARSHES: NUMBERS 11-16
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FIGURE B40

KING WILLIAM COUNTY TIDAL MARSHES: NUMBERS 39-49
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FIGURE B41

KING WILLIAM COUNTY TIDAL MARSHES: NUMBERS 45-53
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FIGURE B42

KING WILLIAM COUNTY TIDAL MARSHES: NUMBERS 58-60
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FIGURE B44

KING WILLIAM COUNTY TIDAL MARSHES: NUMBERS 67-71

Cohoke Marsh
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FIGURE B50
KING AND QUEEN COUNTY TIDAL MARSHES: NUMBERS 7-12
1000 ] 1000 2000 FEEY
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FIGURE B51
NUMBERS 14-19

KING AND QUEEN COUNTY TIDAL MARSHES:
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FIGURE B52

KING AND QUEEN COUNTY TIDAL MARSHES: NUMBERS 19-33
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FIGURE B53

KING AND QUEEN COUNTY TIDAL MARSHES:

NUMBERS 33-39
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FIGURE B59

KING AND QUEEN COUNTY TIDAL MARSHES: NUMBERS 81-93
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APPENDIX C

DETERMINATION OF CRITERIA VALUES

Predominant Community Type

The Wetland Ecology Department of the Virginia Institute of Marine
Science has classified twelve different common marsh types, based on
vegetational comparison (Silberhorn et al., 1974). Although most
wetland areas are not homogeneously vegetated, a large precentage are
dominated by a major plant, that is at least 50% of the vegetated
surface is covered by a single species., Ten species of marsh vegeta-
tion tend to dominate many Virginia marshes, while brackish and fresh-
water marshes often have no clearly dominant species of vegetation
(Silberhorn et al., 1974). Based on these observations, the Wetland
Ecology Department has classified Virginia®s tidal marshes under the

following community types:

o Saltmarsh Cordgrass (Sa)

o Saltmeadow (Sp)

o Black Needlerush (BN)

o Saltbush (SB)

o Big Cordgrass (Sc)

o Cattail (CT)

o0 Arrow Arum - Pickerel Weed (AA)

o Reed Grass (RG)
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o Yellow Pond Lily (YPL)
o Saltwort (SW)
o Freshwater Mixed (FW)

0 Brackish Water Mixed (BW)

The classification of tidal marshes based on predominant vegeta-
tive community types for York, James City, New Kent and Gloucester
Counties were obtained from the tidal marsh inventories produced by
the Virginia Institute of Marine Science (Silberhorn, 1974; Moore, 1976
and 1980; and Doumlele, 1979). The tidal marsh inventories for King
William and King and Queen Counties have not yet been published,
however the species representations of the marshes in these counties
have been determined (Silberhorn, unpublished; and Priest, unpublished)
and were used to classify the marshes in these counties by predominant
community type.

Tables C1-C6 list the predominant community types for the marshes

located in the counties along the York River System.



YORK COUNTY

TABLE C1

TIDAL MARSHES - PREDOMINANT COMMUNITY TYPES (PCT)
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| Marsh # | PCT || Marsh # | PCT || Marsh # | PCT || Marsh # | PCT |
| 1a | Sa || 11f | AA || 16d [ BW || 36 | sa |
| b | sSa || 11g | Sc || 16e | BW || 37 | Sa |
| 1c | sa |l 11h | Sc || 16f T sa || 38 T sa |
| 1d | sa || 111 | Sc || 17 | Sa || 39 [ sa |
| le | sSa || 11§ | sa || 18 | Sa || 39a | Sa |
| 1f [ sa || 11k | Sa || 19 [ sa || 40 | Sa |
| 2 I sa |l 111 | sa || 20 [ sc || 41 T sa |
| 3a | Sa |l IIm | Sa || 21 [ BwW || 42 [ Sa |
| 3b | Sa |l 12 | sa |l 22 | sall 43 | sa |
| 3c | sa |l 13 | sa || 23 | ct || 44 | sa |
| Z | sall 14 | sa || 24 | Bw || Z5 | sa |
| 5 | Sc |l 15a | Sa || 25 | Sa || 46 | Sa |
| 6 | Sa |l 15b | Sa || 26 | sa || 47 | sa |
| 7 I Sc || 15¢ | BwW || 27 [ sa || 48 | Sa |
] 8 ! Sa || 15d | BW || 28 | Sa || 49 | Sa |
| 9 | BW || 15¢ | Bw || 29 | sa || 50 | Sa |
I 10 | Bw || 15f | BW || 30 | Sa |l 51 [ Sa |
| 1la | sa || 15¢ | BwW || 31 | Sa |l 52 | Sa |
| 11b [ Ssa || 15h | Sa || 32 [ sa || 53 | sa |
| 11c¢ | Sc || 16a | Sa || 33 [ sa || 54 [ BW |
| 114 | Sc || 16b | sa || 34 [ sa || 55 | Sa |
| 11e | AA || 16c | BW || 35 | Sa |
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TABLE C2

JAMES CITY COUNTY TIDAL MARSHES — PREDOMINANT COMMUNITY TYPES (PCT)

|"Marsh # | PCT || Marsh # | PCT || Marsh # | PCT || Marsh # | PCT |
| 258 | Se |l” 269 [ sc|l” 280 | sSa |l 290 [ Bw |
|7 259 T sc ||I” 270 T sc II” 281 T BW ||~ 291 T BW |
| 260 [~ cT || 271 I sa ||T 282 [ BW || 292 [ Sc |
I 261 T AA |l 272 T BWw || 283 T sc || 293 T sc |
|7 262 | sc Il 273 [ sa |Il” 28 T Sc |I” 294 T sc |
| 263 | sSc |l 274 [ Sc || 285 I Sc || 295 I~ Sc |
| 264 T BW || 275 T sp |l 286 1 sc || 296 1 AA |
| 265 I Bw || 276 [ sa |l 287 I Bw || 297 Y
| 266 [ Sa || 277 I Sa || 288 | BwW || 298 | FW |
| 267 [ sa || 278 | sa || 289 | Bw || 299 [ AA |
| 268 | sSa |- 279 | AA |
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TABLE C3.

NEW KENT COUNTY TIDAL MARSHES - PREDOMINANT COMMUNITY TYPE (PCT)
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TABLE Cé&4

KING WILLIAM COUNTY TIDAL MARSHES - PREDOMINANT COMMUNITY TYPE (PCT)
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TABLE C5

KING AND QUEEN COUNTY TIDAL MARSHES -~ PREDOMINANT COMMUNITY TYPE (PCT)
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TABLE C6

GLOUCESTER COUNTY TIDAL MARSHES - PREDOMINANT COMMUNITY TYPE (PCT)
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Area

In addition to specifying the species of wetland vegetation found
in a given marsh, the Virginia tidal marsh inventories also list the
number of acres of each species present and total area of the marsh.
Marsh areas for York, James City, New Kent and Gloucester Counties were
obtained from the tidal marsh inventories (Silberhorn, 1974; Moore,
1976 and 1980; and Doumlele, 1979). The field notes taken by
Silberhorn and Priest (both unpublished) were used to determine the
location and outline of each marsh in King William and King and Queen
Counties. The area of each marsh for these counties was determined by
digitizer on U.S. Geological Survey topographic maps. Each marsh area
was measured three times and the average of the three measurements was
taken to be the area of the marsh in question.

Tables C7-Cl2 1list the areas of the marshes in the counties along

the York River Basin.
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TABLE C7

YORK COUNTY TIDAL MARSHES - AREA (IN ACRES)

of [V [ i [N et frt et [t
e [ L[] .

(el (o} (=]

<

L [}

0 [\O [~ |00 |oh [N O et [N
mq3141,3ﬁ35q4.4
o [~F N[O [N [t N 1 N
m3321 0.0-
<
e
LiYiulw

@ |\O O |\o |~ |oo v [o |-
m.11x1.1.11;7.2
N |O|m | |O | |t
m1;9‘1:oh1.5.3
<

vood el et o ol
LU | 80 fod i | | B
Q) [l Jrmed Jomd Jrod bt Jod [t |t
M.11;1.1.1a;1.1
| W IN ST [N [~ jo0 joO
QNS . ] o \O
] o o
<
MI]EI]_IIII.
LR oo o L)
m1.1.11;1119ﬁ3

| 0.5

1743

1
1

35

122

0.5
0.3

|
I
!
!

12

37

44
45

23

13
14
15a
15b

78
4
1.5
0.8

24

|17 46

1

4

6

49

0.3
0.3

|
|

29
30
31

56

36

15e
15f

0.2 |
220 |
293

|
!

53
54
55

|
I

32
33

17
6

!
!
!

15h
16a

72 11
23 ||
75 11
30 ||

117 3%

23
36

16b
16¢c

| 0.8

35

— — — — — — — — f—— — — — — — — —— — t—— — ——




TABLE C8

JAMES CITY COUNTY TIDAL MARSHES - AREA (IN ACRES)
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Marsh #| Area

Marsh #| Area

Marsh #| Area

Marsh #| Area

I H I |
258 | 5 || 269 | 23 || 280 | 14 || 290 | 23 |
259 [ 19 ||” 270 T 29 || 281 | 3 ||” 291 | 6 |
T 260 | 13 ||” 271 | T ||~ 282 | 27 ||~ 292 | 6 |
261 | 1 |II” 272 | 30 || 283 | 8 || 293 | 62 |
262 | 3 I1” 273 | 21 || 28 [ 10 || 29 [ 8 |
263 | 21 | |7 274 7 9 ||” 285 | 8 |7 295 | 12 |
266 | 17 |1” 275 1| 7 |17 286 | 6 |IlI” 296 | 10 |
265 | 19 ||~ 276 | 10 ||” 287 1 37 ||I” 297 | 14 |
266 | 14 ||~ 277 1 3 || 288 | 16 ||~ 298 | 2 |
267 | 26 1 278 | 17 || 289 | 5 || 299 | 28 |
268 | 74 | 279 | 8 | ’
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TABLE C9

NEW KENT COUNTY TIDAL MARSHES — AREA (IN ACRES)
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TABLE C10

KING WILLIAM COUNTY TIDAL MARSHES - AREA (IN ACRES)
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TABLE Cl1

KING AND QUEEN COUNTY TIDAL MARSHES - AREA (IN ACRES)
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TABLE C12

GLOUCESTER COUNTY TIDAL MARSHES -~ AREA (IN ACRES)
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Known Habitat Of Endangered Or Threatened Species

The Ecological Inventories produced by the U.S. Fish and Wildlife
Service provide, among other things, the animal specles protected by
Federal and State legislation which are found in a specific area.

These maps identify the species, outline the area known to be utilized,
and specify the habitat use, i.e. nursing, nesting, spawning, etc. The

Richmond Virginia Ecological Inventory (U.S. DOI, 1980) was used in

this study to identify tidal marshes or areas adjacent to tidal marshes
along the York River System which are known habitats of endangered or
threatened species. Twenty two such areas were located in three count-
ies. All of these areas were identified as nesting areas for bald

eagles. The marshes affected are:

County Marsh Numbers
James City 278, 279
New Kent 14, 15, 69, 128, 129, 130, 131,

132, 133, 134, 135, 136, 137, 138

King William 72, 73, 74, 98, 99, 100
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Surrounding Habitat Type

The Shoreline Situation Reports published by the Virginia

Institute of Marine Science were used to determine the surrounding
habitat types of the tidal marshes along the York River System
(Anderson et al., 1975; Anderson et al., 1976; Hobbs et al., 1975a; and

Hobbs et al., 1975b). In the Shoreline Situation Reports, shorelines

are classified according to use. The shoreline use classification
applies to the general usage of the fastland area to an arbitrary
distance of half mile from the shore or some less distant, logical
barrier. For those tidal marshes in which the adjacent upland had
miltiple uses, the contiguous shorelines were divided up. The length
of shoreline adjacent to each upland use area was measured and its
percent of the total shoreline determined.
In the Shoreline Situation Reports, eight shoreland use types were

identified:

o Residential

o Commercial

o Industrial

o Government

o Recreation and other public open spaces
0 Preserved

o Agricultural

o Unmanaged

For this study, preserved, agricultural and unmanaged shorelines

are considered favorable for waterfowl and wildlife utilization.
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Residential, commercial, and industrial areas are considered un-
favorable. Government, recreation and other public open space shore-
lands can be either favorable or unfavorable depending upon the amount
of development involved and the intended use of the area, i.e. boat
launch, public beach, etc. In these cases, a subjective selection has
been made.

Tables C13-Cl18 1list the percentages of surrounding habitats of the
marshes located along the York River System which are considered to be

favorable for waterfowl and wildlife utilization.



TABLE C13

YORK COUNTY TIDAL MARSHES - PERCENT OF SURROUNDING HABITAT
FAVORABLE FOR WATERFOWL AND WILDLIFE UTILIZATION
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IMarsh #] % | IMarsh #] % | IMarsh #] % | IMarsh #] % |
| 1a | 100 || 11f | 100 || 16d | 71 |1 36 | 0 |
| 1b | 100 ||~ 11ig | 100 ||~ 16e | 71 ||~ 37 | 0 |
| ic | 100 || 1ith | 0 || 16f | 40 || 38 | 0 |
| 1d | 100 || 111 | 0 || 17 | 73 || 39 | 0 |
| le | 100 ||” 1151 50 || 18 T 100 | 39 | 0 |
| if | 100 || 11k | 100 ||° 19 T 0 I 40 | 0 |
| 2 ] 60 || 11T | 100 || 20 1 0 |17 &1 1 0 |
| 3a | 42 |7 1im | o I 21 ] 0 |1 42 1 0 |
| 3b | 94 || 12 | o || 22 | 0 |l 43 ] o |
| 3¢ | 100 ||~ 13 | 0 ||I” 23 | 80 ||~ 44 1 0 |
| 4 | 0 II” 14 T 100 I 24 | 83 || 45 | 0 |
| 5 ] 0 ||I” 15a | 25 || 25 1 0 |l 46 1 0o |
] 6 | 0 1 156 | 100 || 26 | 0 || 47 | o |
| 7 | 50 || 15¢ | 71 11 27 | 0o |l 48 | o |
| 8 | 100 || 154 | 33 || 28 | 0 || 49 | 0 |
| 9 | 100 || 15e | 100 || 29 | 0 || 50 | 0 |
|10 1 57 ||~ 15f | 0 II” 30 ] 0 |I" 51 1 0 |
I 11a T 71 || 15g T 79 || 31 | o |l 52 1 0 |
| 115 | 45 || 15h | 31 || 32 | 0 | 53 | 0 |
| 11c¢ | 100 || 16a | 100 || 33 | o |l 54 | 80 |
| 11a | 100 || 16b | 100 || 34 | o || 55 | 100 |
| 11e | 100 ||~ 16c I 100 ||~ 35 | 0 |




TABLE Cl4
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JAMES CITY COUNTY TIDAL MARSHES -~ PERCENT OF SURROUNDING HABITAT
FAVORABLE FOR WATERFOWL AND WILDLIFE UTILIZATION

IMarsh #] Z | IMarsh #] Z | IMarsh #] % | |Marsh #] Z |
|~ 258 [ 100 ||~ 269 | 90 ||~ 280 1 100 || 290 | 100 |
|7 259 | 100 ||~ 270 | 100 || 281 | 100 ||~ 291 | 100 |
|7 260 [ 100 || 271 | 100 {i 282 [ 100 |l 292 | 100 |}
|7 261 | 100 )~ 272 T 100 )|~ 283 | 100 |)” 293 [ 100 |
|7 262 [ 100 |I” 273 [ 100 ||” 28 [ 100 ||” 294 | 100 |
|7 263 | 100 ||~ 274 | 80 ||” 285 [ 100 ||~ 295 | 100 |
|7 26& [ 100 ||” 275 1 0 ||” 286 | 40 || 296 [ 100 |
|7 265 [ 100 ||~ 276 1 72 ||~ 287 | 100 |I” 297 | 100 |
|7 266 | 100 ||~ 277 | 100 || 288 | 100 || 298 | 100 |
|7 267 [ 100 ||~ 278 [ 100 || 289 [ 100 |- 299 | 100 |
|7 268 [ 100 ||~ 279 [ 100 |
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TABLE C15

NEW KENT COUNTY TIDAL MARSHES - PERCENT OF SURROUNDING HABITAT
FAVORABLE FOR WATERFOWL AND WILDLIFE UTILIZATION

— —— T — — —— — — — — T — — — —— S—— —— —— — — — —— — — — — —— ———— — — . S— ——

Marsh #] Z | IMarsh #] % | IMarsh #] %4 | |Marsh #] % |
1 [ 100 || 37 | 100 | 73 | 100 17109 [ 100 |
2 [ 100 || 38 | 100 || 74 | 100 || 110 | 100 |
3 [ 100 || 39 | 100 || 75 | 100 || 111 | 100 |
4 T 100 1| 40 | 100 || 76 | 100 || 112 T 100 |
5 ] 100 ||IT 41 [ 100 || 77 T 100 || 113 T 100 |
6 | 100 || 42 | 100 || 78 | 100 || 114 [ 100 |
7 | 100 ||~ 43 | 100 ||~ 79 [ 100 ||~ 115 [ 100 |
8 | 100 || 44 | 100 || 80 | 100 || 116 T 100 |
9 | 100 ||I” 45 [ 100 || 81 | 100 ||” 117 [ 100 |

10 | 100 ||~ 46 | 100 || 82 [ 100 || 118 | 100 |
11 | 100 |I- 47 | 100 || 83 | 100 || 119 [ 100 |
12 | 100 || 48 | 100 || 84 | 100 ||7 120 | 100 |
13 | 100 || 49 T 100 || 85 | 100 || 121 T 100 |
14 | 100 |} 50 | 100 |} 86 | 100 || 122 | 100 |
15 | 100 1] 51 | 100 || 87 | 100 ||” 123 [ 100 |
16 | 100 ||~ 52 | 100 ||~ 88 [ 100 ||~ 124 | 100 |
17 | 50 |I|I- 53 | 100 || 89 | 100 || 125 [ 100 |
18 | 0 || 54 ] 100 ||~ 90 [ 100 || 126 | 100 |
19 [ 100 || 55 | 100 || 91 | 100 || 127 T 100 |
20 | 100 ||~ 56 1 100 ||~ 92 T 100 || 128 | 100 |
21 [ 100 || 57 | 100 || 93 | 100 || 129 | 100 |
22 | 100 || 58 | 100 || 94 | 100 || 130 [ 100 |
23 | 100 ||~ 59 | 100 || 95 | 100 ||” 131 | 100 |
24 | 100 || 60 | 100 || 96 | 100 |)” 132 | 100 |
25 | 100 || 61 | 100 || 97 | 100 |) 133 T 100 |
26 | 50 || 62 | 100 || 98 | 100 || 134 1 100 |
27 1 50 I|” 63 | 100 ||~ 99 | 100 ||~ I35 [ 100 |
28 | 41 || 64 | 100 |]” 100 | 100 || 136 [ 100 |
29 | 74 || 65 | 100 || 101 T 100 || 137 T 100 |
30 | 100 ||- 66 | 100 ||~ 102 | 100 || 138 | 100 |
31 | 78 || 67 | 100 ||~ 103 | 100 || 139 [ 100 |
32 | 0 |l 68 | 100 || 104 [ 100 ||” 140 T 100 |
33 ] 0 | 69 | 100 ||” 105 [ 100 || 141 T 100 |
342 ] 100 ||__ 70 | 100 ||__106 | 100 || 142 T 100 |
35 | 100 ||~ 71 | 100 || 107 | 100 || 143 | 100 |
36 | 100 || 72 | 100 |7 108 [ 100 || 144 T 100 |
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TABLE C16

KING WILLIAM COUNTY TIDAL MARSHES - PERCENT OF SURROUNDING HABITAT
FAVORABLE FOR WATERFOWL AND WILDLIFE UTILIZATION

Marsh #] % | IMarsh #] % | IMarsh #] % | IMarsh #] % |
1 | o |t 30 | 89 || 59 | 100 || 88 | 100 |
2 | 0 || 31 | 0 | 60 | 100 || 88a | 100 |
3 ] o Il 32 1 o |I 61 | 100 |} 89 | 100 |
4 0 |I” 33 [ 100 || 62 | 100 || 90 | 100 |
5 | 0 | 34 | 100 |} 63 | 100 || 91 | 100 |
6 | 75 || 35 [ 100 || 64 | 100 1| 92 [ 100 |
7] o ||~ 36 | 100 || 65 | 100 || 93 | 100 |
8 [ 100 || 37 | 100 |/ 66 | 100 || 94 | 100 |
9 1] o | 38 | 100 || 67 | 100 || 95 | 100 |

10 | 85 || 39 | 100 || 68 | 100 || 96 | 100 |
i1 | 100 || 40 1 100 |11 69 | 100 || 97 | 100 |
12 | 100 ||~ 41 | 100 ||~ 70 [ 100 ||~ 98 [ 100 |
13 | 100 || 42 | 100 || 71 | 100 || 99 [ 100 |
14 | 100 ||~ &3 [ 100 || 72 | 100 ||~ 100 | 100 |
15 | 100 || 44 | 100 | 73 1 o || 101 | 100 |
16 | 100 || 45 | 100 || 74 T 100 || 102 [ 100 |
17 [ 100 || 46 | 100 || 75 | 100 ||° 103 [ 100 |
18 | 100 || 47 T 100 || 76 | 60 || 104 | 100 |
19 | 100 I 48 | 100 || 77 T 100 || 105 | 100 |
20 | 100 ||~ 49 [ 100 1] 78 | 100 || 106 T 100 |
21 | 100 || 50 | 100 || 79 | 100 || 107 T 100 |
22 78 || 51 | 100 || 80 | 100 || 108 | 100 |
23 100 || 52 | 100 || 81 | 100 ||~ 109 [ 100 |
24 | 100 ||~ 53 | 100 ||- 82 [ 100 ||” 110 | 100 |
25 | 100 ||° 5& | o || 83 T 100 | ‘
26 | 100 ||~ 55 | 0 |IlI— 8 T 100 |
27 | 100 |1 56 | o || 85 [ 100 |
28 | 100 ||~ 57 ] o |Il” 8 | 100 |
29 | 100 ||~ 58 | 67 |IlI— 87 1 0 |




TABLE C17
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KING AND QUEEN COUNTY TIDAL MARSHES - PERCENT OF SURROUNDING HABITAT
FAVORABLE FOR WATERFOWL AND WILDLIFE UTILIZATION

Marsh #] %2 |IMarsh #] % |IMarsh #] % ||Marsh #] % |
1 | 100 |I~ 25 | 100 ||~ &9 | 100 ||” 70 | 66 |
—2 | 100 I~ 26 T 75 J|I_ S50 T 100 || 71 T 100 |
3 T 100 |I__27 T o0 |lI_51 [ 100 II__72 | 100 |
& T 100 || 28 | 100 || 52 | 100 || 73 | 100 |
5 1 100 |29 T 100 |I__53" 1T 1060 |lI__74 T 100 |
6 | 100 || 30 | 100 || 54 | 100 |l 75 T 40 |
7 | 100 |} 31 T 100 || 55 T 100 || 76 T 100 |
8 | 100 || 32 | 100 || 56 | 100 || 77 1 100 |
9 | 100 |7 33 | 100 |II” 57 [ 100 || 78 T 100 |
10 [ 100 || 35 | 100 || 58 | 100 || 79 | 100 |
it [ 100 || 34a | 100 || 59 | 100 || 80 | 100 |
12 ] 93 || 35 | 100 || 60 | 100 1] 81 | 100 |
13 | 100 |- 36 1 66 |I” 61 [ 100 ||” 82 [ 100 |
14 | 100 || 37 | 100 || 6la | 100 || 83 | 100 |
15 | 100 || 38 [ 100 || 62 | 100 || 8 | 100 |
16 | 100 | 39 | 100 || 63 | 100 || 85 | 100 |
17 | 0 ||~ 40 [ 100 || 63a | 100 || 86 | 100 |
18 | o |l 41 | 100 || 64 | 100 || 87 | 100 |
19 | 0 II” 42 T 100 II” 65 | 100 || 88 | 100 |
20 | 0 | 43 | 100 || 66 | 100 |} 89 | 100 |
21 [ 100 |} 44 | 100 || 67 | 100 || 90 | 100 |
22 | 100 |} 45 | o || 67a | 100 || 91 [ 100 |
23 | 86 || Z6 | 100 ||~ 68 [ 100 1| 92 | 100 |
24 | 0 |~ 47 T 100 |IlI” 68 ] 100 || 93 | 100 |
24a | 74 || 48 | 100 ||T 69 | 100 |
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TABLE C18

GLOUCESTER COUNTY TIDAL MARSHES - PERCENT OF SURROUNDING HABITAT
FAVORABLE FOR WATERFOWL AND WILDLIFE UTILIZATION

—— — — — — A Akt e S S— — — —— — — —— S—— — —— — — — — — ——— — —  — ——— v—

Marsh #] 4 | IMarsh #] 7 | IMarsh #] % | IMarsh #] A |
1 | 10 I 34 [ 100 || 67 | 75 || 100 [ 100 |
2 | 100 || 35 | 100 || 68 | 100 ||~ 101 [ 100 |
3 | 100 || 36 | 84 || 69 | 100 ||” 102 [ 100 |
4 | 100 || 37 | o || 70 | o || 103 T 100 |
5 | 100 || 38 | 79 || 71 | 50 ||° 104 | 100 |
6 | 100 ||~ 39 T 7100 ||I__72 T 100 |I|_105 T 100 |
7 | 100 || 40 | 75 || 73 [ 100 || 106 T 100 |
8 | 83 || &1 [ 100 |- 7& 1 0 ||~ 107 T 100 |
9 | 100 |1~ 42 ] 80 |7 75 1 0 || 108 [ 100 |

10 | 100 || 43 ] o || 76 | 100 || 109 | 100 |
11 | 33 ||~ && | 100 |I” 77 [ 100 ||” 110 | 100 |
12 | 0 | 45 | 100 || 78 | 0 |7 11T ] 66 |
13 | 100 |- 46 | 61 ||” 79 | 100 |1 112 | 100 |
14 | 100 I\~ 47 | 83 || 8 | 100 || 113 | 100 |
15 | 100 ||~ 48 [ 100 || 8T | 100 || 114 [ 100 |
16 | 100 || 49 | 100 || 82 [ 100 || 115 | 100 |
17 1 100 ||~ S50 | 100 ||~ 83 [ 100 ||” 116 | 100 |
18 | 100 || 51 | 100 || 8 | 100 |17 117 1 66 |
19 [ 100 1| 52 | 100 || 85 | 100 || 118 | 100 |
20 | 100 || 53 1 100 || 86 | o |l 119 T 100 |
21 | 100 1| 54 | 100 || 87 | 0 |1 120 1 60 |
22 | 100 || 55 | 100 || 88 | 100 ||” 121 | 100 |
23 | 100 || 56 | 100 || 89 | 100 || 122 | 100 |
24 | 100 || 57 | 100 |1 90 | 100 ||~ 123 [ 100 |
25 | 100 || 58 | o |1 91 | 80 || 124 T 100 |
26 | 100 || 59 | o || 92 | 86 || 125 | 38 |
27 | 100 1| 60 | 100 || 93 | 0 ||I” 126 | 100 |
28 | 100 || 61 | 0 |IIT 94 ] o |l 127 T 100 |
29 [ 100 || 62 | 90 || 95 | 100 ||” 128 | 100 |
30 | 100 || 63 | 50 || 9 | 50 ||~ 129 | 100 |
31 | 100 || 64 | 100 || 97 | 83 |

32 [ 100 || 65 | 100 || 98 | 0 |

33 | 100 || 66 1 47 || 99 [ 100 |
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Average Fetch

The Average fetch for each tidal marsh along the York River System
was determined using U.S. Geological Survey topographic maps. A
straight line was drawn from one end of each marsh to the other end,
that is from the points where the marsh and the upland meet at their
furthest points fr&m center. The center point on this line was then
located. Three more lines were then drawn from the center point. The
first was drawn perpendicular to the line joining the two ends of the
marsh and the other two were drawn 45° to either side of the perpen-
dicular. Each line extended from the seaward edge of the marsh to the
point where it met another land body, either another marsh, an island,
the fastland, or a man-made obstruction, i.e. seawall, pier, etc. Each
line was then measured to the nearest 100 feet and the average of the
three distances was assigned as the average fetch.

If a given marsh happened to be located along two distinct bodies
of water, one of three approaches was taken. If it was obvious that
the major portion of the marsh was adjacent to a smaller tributary and
only faced the larger body of water at the mouth of the smaller tribu-
tary, then the average fetch across the smaller tributary was used. If
most of the marsh was adjacent to the larger body of water, the average
fetch of the larger body of water was used. In those cases where it
was not obvious which water body should be used to determine fetch, the
marsh was divided and two fetches were calculated.

For marsh islands, four lines of fetch were drawn, the first two
being extensions of the line joining the end-points of the island, the
others running through the center point, perpendicular to the first

lines. The average of the 4 distances was used as the average fetch.
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Tables C19-C24 list the fetches for the marshes located in

counties along the York River System.



TABLE C19

Y0§K COUNTY TIDAL MARSHES — AVERAGE FETCH (FEET)
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|[Marsh #] Fetch ||Marsh #] Fetch ||Marsh #] Fetch ||Marsh #]| Fetch |
| la (12,500 || 11f | <200 || 16d | <200 || 36 | 467 |
| 1b | 200 ||~ 11g | <200 ||~ 16e | <200 ||~ 37 [11,300 |
| ic | <200 ||~ 11nh | <200 | 16f | 1,067 || 38 [19,100 |
| 1d | <200 ||~ 111 [ 333 || 17 T 733 || 39 715,500 |
| le | <200 ||~ 113 [ 1,000 ||” 18 19,033 || 39a [27,067 |
| 1f | <200 ||- 11k | 367 ||~ 19 110,433 || 40 T >5 mi |
| 2 13,833 ||” 111 | <200 || 20 (10,833 || 41 T 8,900 |
| 3a | <200 ||7 1im | 5,533 || 21 ] NI |7 42 T >5 mi |
| 3b | <200 ||~ 12 15,433 ||~ 22 [10,767 ||~ 43 [ 3,600 |
| 3c | <200 ||~ 13 [16,267 ||” 23 | <200 ||” 44 T 1,500 |
| 4 14,667 ||~ 14 11,633 ||” 24 | <200 || 45 11,167 |
| 5 |14,443 || 15a | 633 ||” 25 | 867 Il 46 [ 1,267 |
| 6 114,133 || 15b | <200 || 26 T 333 || 47 [ <200 |
| 7 17,033 ||7 15¢ | <200 ||~ 27 T 300 || 48 T 867 |
| 8 [17,000 ||~ 154 | <200 ||~ 28 | <200 ||~ 49 | 533 |
| 9 | <200 ||” 15e | <200 || 29 T 400 || 50 | <200 |
|10 117,333 ||__15f | <200 ||___30 T 800 |l 51T T 733 |
|7 11a | 967 ||~ 15 | <200 || 31 T 633 || 52 T 2,200 |
|7 11b | 300 || 15n [ 1,467 || 32 | 233 || 53 T 1,167 |
|7 11c [ <200 ||~ 16a [ 1,333 || 33 [ 200 || 54 T 5,000 |
|7"11a [ <200 ||~ 16b [ 292 || 34 T 800 || 55 T >5 mi |
| 11e T <200 || 16c [ <200 Il 35 T 867 |
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TABLE C20
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JAMES CITY COUNTY TIDAL MARSHES - AVERAGE FETCH (FEET)

Marsh #] Fetch ||Marsh #] Fetch ||Marsh #] Fetch ||Marsh #| Fetch |
258 | <200 ||~ 269 111,833 || 280 | <200 || 290 | <200 |
259 | <200 || 270 TJ10,833 || 281 [ <200 || 291 | <200 |
260 | <200 || 271 19,733 || 282 | <200 || 292 [ <200 |
261 | <200 |} 272 T 9,133 ||~ 283 [ 9,600 ||” 293 [ <200 |
262 | <200 ||” 273 [ 9,500 || 284 T 9,567 || 294 T <200 |
263 | <200 || 274 1 9,233 || 285 112,333 || 295 [ <200 |
264 | <200 ||~ 275 110,967 ||~ 286 [11,467 ||~ 296 | <200 |
265 | <200 ||~ 276 | <200 ||~ 287 [12,067 || 297 | <200 |
266 | <200 ||” 277 | <200 || 288 [ <200 || 298 | <200 |
267 | <200 ||~ 278 | <200 ||~ 289 [ <200 ||” 299 | <200 |
268 | 2,600 || 279 1 <200 |



TABLE C21

NEW KENT COUNTY TIDAL MARSHES - AVERAGE FETCH (FEET)
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Marsh #] Fetch ||Marsh #] Fetch ||Marsh #| Fetch ||Marsh #| Fetch |
T [ <200 ||~ 37 1 1,867 ||~ 73 T <200 ||~ 109 T 233 |
2 | <oo ||l 38 [ 1,800 || 76 | <200 || 110 | <200 |
3 | <200 ||- 39 | <200 ||~ 75 [ <200 || 111 [ <200 |
4 | <200 ||~ %40 [ <200 || 76 | 233 ||” 112 [ <200 |
5 | <00 ||l 41 T1,767 I1__ 77 T <200 1] 113 | <200 |
6 | <200 ||~ 42 ] 1,567 ||~ 78 1 <200 || 114 | <200 |
7 | <200 ||~ 43 [ <200 ||~ 79 T <200 || 115 [ 1,033 |
8 | <200 |7 a4 T 2,733 || 80 [ <200 Il 116 [ 2,733 |
9 | <200 ||~ 45 | <200 ||~ 81 [ <200 ||” 117 T 1,867 |

10 11,933 ||~ 46 [ 2,433 || 82 | <200 ||” 118 [ <200 |
11 | 7,867 ||~ 47 T 1,467 || 83 T <200 || 119 [ <200 |
12 | <200 ||~ 48 | <200 ||~ 84 [ 2,367 || 120 [ <200 |
13 | <200 |- 49 1 3,300 || 85 | 1,167 ||~ 12T [ <200 |
14 | <200 |- 50 | <200 || 86 | 467 || 1227 | <200 |
15 | <200 ||~ 51 [ <200 ||~ 87 T <200 || 123 [ <200 |
16 | <200 ||~ 52 T <200 ||~ 88 [ <200 || 124 T 1,633 |
17 | <200 ||~ 53 | <200 |- 89 [ 200 || 125 | 675 |
18 | 9,833 ||~ 54 | <200 ||~ 90 [ 3,000 || 126 T 1,033 |
19 [ 9,767 |1~ 55 | <200 ||~ 91T T 200 || 127 T 667 |
20 J13,200 |1~ 56 | 2,133 ||~ 92 T <200 || 128 T 700 |
21 | <200 || 57 | 1,200 || 93 | <200 || 129 ] 900 |
22 | <200 ||” 58 | 1,767 |I” 94 [ <200 || 130 T <200 |
23 | <200 || 59 | <200 || 95 | <200 |} 131 | <200 |
24 | <200 ||” 60 | 2,100 || 96 [ <200 || 132" T <200 |
25 | <200 || 61 [ 2,033 || 97 | <200 || 133 T <200 |
26 [10,100 || 62 [ 1,700 || 98 T <200 || 134 T <200 |
27 | 9,533 || 63 | 1,933 || 99 | <200 ||° 135 [ <200 |
28 | 4,433 || 64 | 2,400 ||~ 100 1 467 || 136 | 267 |
29 | <200 || 65 [ 1,867 || 101 | 433 || 137 | 733 |
30 | <200 ||” 66 1| 1,167 || 102 | <200 || 138 [ 1,233 |
31 | <200 ||~ 67 1 867 ||~ 103 [ <200 ||I” 139 [ <200 |
32 | <200 ||” 68 | 1,100 || 104 | <200 || 140 [ 1,267 |
33 | <200 || 69 | 1,983 || 105 [ 1,100 || 141 T <200 |
34 | 4,633 || 70 | 4,000 |7 106 [ 267 || 142 T 633 |
35 | 1,500 || 71 1| 3,333 || 107 T <200 || 143 T 800 |
36 | 1,900 ||~ 72 | <200 ||” 108 1 2,200 || 144 T 492 |




TABLE C22

KING WILLIAM COUNTY TIDAL MARSHES

- AVERAGE FETCH (FEET)
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Marsh #] Fetch ||Marsh #| Fetch ||Marsh #] Fetch ||Marsh #] Fetch |
1 | 3,467 Il” 30 | 633 || 59 T 1,600 || 88 T 233 |
2 [ 5,000 || 31 [ 1,100 ||” 60 [ 1,900 || 88a [ 2,000 |
3 | 2,900 ||~ 32 | <200 ||~ 61 [ 1,700 ||~ 89 [ 967 |
42 | 2,967 |17 33 | 267 Il” 62 T 3,633 || 90 [ 867 |
5 | <200 ||~ 34 [ 900 ||~ 63 [ 1,967 || 91 [ <200 |
6 | <200 I\~ 35 | 525 || 64 [ 1,867 || 92 T 1,200 |
7 | <00 ||” 36 [ 1,133 || 65 | 1,533 || 93 | <200 |
8 | <200 ||I7 37 T 633 |1 66 [ 1,467 || 94 T 283 |
9 | 7,867 ||~ 38 1 700 ||~ 67 | 825 ||” 95 [ 467 |

10 [ 1,267 ||~ 39 11,433 || 68 T 2,000 || 96 T <200 |
11 | 1,233 ||~ 40 [ 800 I|I” 69 T 1,467 || 97 [ 233 |
12 | 1,167 ||~ 41 | 800 || 70 | <200 || 98 T <200 |
13 | 1,100 ||~ 42 1 333 || 71 [ 1,067 Il 99 [ <200 |
14 | 1,600 ||~ 43 1 567 ||~ 72 T <200 || 100 [ 300 |
15 | 833 ||~ 44 1T 267 || 73 | <200 || 101 [ 433 |
16 | 1,100 ||~ 45 | <200 || 74 T 1,725 || 102 [ .433 |
17 | <200 ||~ 46 1 267 ||I__75 1 1,167 ||__103 T 367 |
18 | 2,133 |I- 47 | <00 II” 76 [ 2,933 || 104 [ 333 |
19 | 1,133 ||° 48 | <200 || 77 | <200 || 105 | 400 |
20 | 925 |17 49 T 267 ||7 78 12,933 || 106 [ <200 |
21 | 1,467 ||~ 50 | <200 ||__79 [T <200 ||__107 | 367 |
22 | <200 ||~ 51 | <200 ||~ 80 | 1,767 ||~ 108 [ <200 |
23 [ 1,233 ||7 52 | <200 || 8 [ 925 || 109 [ <200 |
24 | 1,567 |- 53 | <200 ||~ 82 [ 1,475 || 110 [ <200 |
25 | 1,300 || 54 1TJ49,300 || 83 | 633 |

26 | 800 ||I” 55 | 2,633 ||~ 84 | 500 |

27 | 367 |- 56 | 2,300 || 85 | 967 |

28 | 1,475 ||~ 57 1 1,867 ||~ 86 [ 3,533 |

29 | 1,100 |I- 58 [ 2,567 || 87 1 2,833 |
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TABLE C23

KING AND QUEEN COUNTY TIDAL MARSHES — AVERAGE FETCH (FEET)

—— — T — — — —— — ——— — ——— —— — — —— — — — — d—— ——

Marsh #] Fetch ||Marsh #] Fetch ||Marsh #] Fetch ||Marsh #| Fetch |
1 | <200 ||~ 25 1| 2,433 ||~ 49 | <200 ||~ 70 | <200 |
2 | <200 || 26 [ <200 |/~ 50 [ <200 ||~ 71 | 775 |
3 | <200 ||~ 27 1 3,733 |- 51 [ 1,600 ||” 72 1 350 |
Z | <200 || 28 [ <200 ||~ 52 T 1,100 || 73 | 350 |
5 | 200 || 29 | <o0o || 53 T 767 || 74 T 267 |
6 | 767 |1 30 [ <200 |- 54 | 867 ||~ 75 | <200 |
7 1 967 ||~ 31 | <200 ||~ 55 | <200 ||~ 76 1 1,367 |
8 | <200 |I" 32 T1,667 || 56 [ 1,400 || 77 T 1,450 |
9 | 333 ||~ 33 [ 2,767 ||~ 57 | <200 ||~ 78 1 850 |

10 [ 9,767 |- 34 11,267 ||~ 58 11,500 || 79 T 567 |
11 10,200 ||° 34a | <200 || 59 [ <200 || 80 | <200 |
12 | <200 || 35 T <200 || 60 | <200 || 81 | 833 |
13 [12,733 ||~ 36 | <200 || 61 | 1,086 || 82 | 600 |
14 | <200 || 37 11,333 || 6la | 400 || 83 | <200 |
15 | <200 |7 38 [ <200 || 62 T 1,725 || 84 [ <200 |
16 [11,733 ||I__ 39 1 <200 ||__ 63 [ 2,317 ||__85 [ 300 |
17 18,500 ||— 40 11,267 || 63a | 1,967 || 86 [ <200 |
18 | 9,600 ||~ 41 | <200 ||~ 64 | 667 ||~ 87 [ 300 |
19 [ <200 ||~ &2 | 733 |I” 65 | 775 || 88 | 333 |
20 | <200 ||~ 43 [ 1,033 || 66 | 933 || 89 [ <200 |
21 | 7,633 || 44 T <200 || 67 T <200 || 90 [ <200 |
22 | 8,567 ||~ 45 1 2,067 ||~ 67a | 633 ||I” 91 [ <200 |
23 [ 7,100 || 46 | <200 || 68 [ 800 || 92 T <200 |
24 | 6,133 || 47 11,800 || 68a | 1,133 || 93 | 233 |
24a | <200 ||~ 48 | <200 ||~ 69 | <200 |




TABLE C24

GLOUCESTER COUNTY TIDAL MARSHES - AVERAGE FETCH (FEET)
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|[Marsh #] Fetch ||Marsh #| Fetch ||Marsh #| Fetch ||Marsh #| Fetch |
| 1 <200 |1 34 | <200 || 67 | <200 || 100 | >5 mi |
| 2 <200 ||T 35 [ <200 ||~ 68 [ <200 || 101 [ >5 mi |
| 3 | <200 ||I” 36 | <200 II~ 69 [ 733 || 102 [ >5 mi |
| 4 | <200 || 37 Ti1,100 I~ 70 T11,367 || 103 [ >5 mi |
| 5 | <200 || 38 | <200 || 71 | <200 |7 104 | >5 mi |
| 6 | <200 ||I” 39 [ <200 || 72 13,875 || 105 [ >5 mi |
| 7 | <200 ||I” &0 | 500 ||~ 73 1 3,575 || 106 [ >5 mi |
| 8 | <200 ||- &1 | <200 || 74 T 4,033 ||” 107 | >5 mi |
| 9 | <200 ||~ 42 [ 4,500 || 75 T 583 || 108 T >5 mi |
| 10 | 400 ||~ 43 [ 6,433 || 76 | <200 || 109 | 767 |
|7 11 T 1,333 ||~ 44 | <200 I|” 77 T >5mi I} 110 [ 500 |
| 12 T 567 || 45 | <200 || 78 | 833 }|” 111 | 333 |
|~ 13 | 367 ||~ 46 | 1,167 1|~ 79 | 433 || 112 | 347 |
|~ 14 T 2,433 ||~ 47 113,533 ||” 80 [ <200 || 113 T 233 |
| 15 | <200 || 48 | <200 || 81 | <200 || 114 T >5 mi |
|” 16 T 5,500 ||~ 49 [ 2,833 ||” 82 [ >5mi || 115 [ 633 |
™17 1T 5,567 ||7 50 | <200 ||~ 83 [ >5mi || 116 [ >5 mi |
|7 18 | 300 ||- 51 [ <200 ||” 8 [ >5mi | 117 | 367 |
719 T <200 |1 52 T <200 ||” 85 [ >5mi |} 118 | 367 |
| 20 | <200 || 53 | <200 || 86 | 367 |7 119 | <200 |
|7 21 T <200 ||~ 54 1 267 |- 87 | <200 || 120 | <200 |
|~ 22 T <200 ||~ 55 | 867 ||~ 88 [ >5mi || 121 T <200 |
|~ 23 | <200 ||~ 56 [ 1,000 ||~ 89 | >5 mi || 122 T <200 |
|7 24 | <200 ||~ 57 16,97 |17 90 [ > mi || 123 T 233 |
|7 25 | <200 ||~ 58 10,200 |- 91 | 500 || 124 | <200 |
| 26 | <200 || 59 | <200 || 92 | 800 ||~ 125 | <200 |
|7 27 T <200 ||~ 60 | <200 || 93 | <200 || 126 1| 400 |
|7 28 | <200 ||~ 61 [11,133 ||~ 94 | <200 ||” 127 T 9,633 |
| 29 | <200 || 62 | <200 || 95 | <200 ||I” 128 | 333 |
730 [ <200 ||~ 63 T 533 || 96 T <200 ||_129 T 1,967 |
| 31 [ 2,333 || 64 T 9,767 || 97 | 900 |

|~ 32 110,933 ||~ 65 1| 9,333 ||~ 98 [ 1,233 |

I~ 33 [ 7,767 ||~ 66 1 733 |I” 99 [ 4,100 |
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Length Of Shoreline Protected

The length of shoreline protected by each tidal marsh was deter-
mined by digitizer using U.S. Geological Survey maps to determine the
location and outline of the marshes under study. The actual length of
the shoreline receiving protection by the marshes was considered to be
that distance along the upland which was contiguous to the marsh. 1In
all cases the distances were measured three times, and the average of
the measurements taken to be the length of the shoreline receiving
protection.

Tables C25-C30 list the lengths of shorelines protected by

marshes in the counties located along the York River System.
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TABLE C25

YORK COUNTY TIDAL MARSHES — LENGTH OF SHORELINE PROTECTED (LSP) (FEET)

IMarsh #] LSP ||Marsh #] LSP ||Marsh #] LSP ||Marsh #] LSP |
| Ta | 9,683 ||~ 11f | 6,140 ||~ 164 110,234 || 36 | 1,968 |
I 1b 110,234 ||- 11g | 6,455 ||~ 16e (12,989 ||~ 37 [ 551 |
| ic | 1,811 |)~ 1in | 4,330 ||~ 16f | 9,053 ||~ 38 | 945 |
| 1d | 260 ||~ 111 | 5,274 ||~ 17 117,476 ||~ 39 [ 787 |
| le | 1,417 ||~ 113 4,959 ||~ 18 | 630 || 39a | 787 |
| 1f | 3,700 ||~ 11k [ 4,959 ||~ 19 [ 1,732 ||~ 40 [ 2,362 |
| 2 | 2,913 || 111 114,957 ||~ 20 T 1,181 || 41 | 945 |
I 3a | 8,895 ||° 1im | 1,338 ||~ 21 1| 2,755 ||~ 42 | 2,125 |
| 3b (13,146 || 12 11,968 |1 22 | 2,598 || 43 | 1,811 |
| 3¢ 122,829 ||~ 13 | 4,172 ||~ 23 1 5,747 ||~ &4 1T 1,181 |
| 4 | 2,755 || 14 T 236 || 24 17,872 || 45 1 2,125 |
| S | 630 ||~ 15a | 1,811 ||~ 25 1 5,353 ||~ 46 [ 630 |
| & 1 236 |1~ 1s5b 1 1,811 ||~ 26 1 787 ||~ &7 T 3,700 |
| 7 | 4,330 ||~ 15¢ | 6,061 ||~ 27 1| 1,417 ||° 48 | 787 |
| 8 | 3,149 ||” 154 | 7,478 ||I” 28 [ 2,204 || 49 T 5,668 |
| 9 ] 2,362 ||~ 15e | 2,913 ||~ 29 [ 1,574 ||~ 50 [ 4,487 |
|7 10 [ 2,598 ||~ 1s5f | 4,959 ||I” 30 1| 2,362 ||~ 51 | 8,266 |
|7 11a 14,170 || 15g | 6,298 || 31 [ 2,125 || 52 [ 7,478 |
| 116 (18,106 ||~ 15n [ 5,747 || 32 1 551 || 53 11,811 |
|7 11lc 110,470 ||~ 16a | 3,700 ||~ 33 | 7,715 ||~ 54 114,957 |
|~ 114 11,965 ||~ 16b | 3,149 ||~ 34 [ 2,362 ||T 55 [ 8,108 |
|7 11e | 7,478 ||~ 16¢c 112,359 ||~ 35 [ 1,023 |




TABLE C26

JAMES CITY COUNTY - LENGTH OF SHORELINE PROTECTED (LSP) (FEET)
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Marsh #| LSP |[Marsh #] LSP ||Marsh #] LSP ||Marsh #] LSP |
258 | 1,535 ||” 269 | 7,085 || 280 | 4,723 || 290 | 1,338 |
259 | 2,730 ||~ 270 | 7,872 ||~ 28T | 787 ||~ 291 T 1,811 |
260 [ 2,519 ||~ 271 T 1,811 || 282 T 4,172 || 292 | 394 |
261 | 1,123 ||~ 272 | 4,881 || 283 [ 2,125 ||~ 293 10,863 |
262 | 511 |V 273 [ 5,274 ||” 284 | 2,913 || 294 T 1,574 |
263 | 1,968 || 274 | 2,204 ||~ 285 [ 3,149 || 295 [ 1,968 |
264 | 1,811 |} 275 | 1,574 || 286 | 8,108 17296 | 2,598 |
265 | 5,904 |1” 276 | 2,598 ||~ 287 1| 5,274 ||~ 297 | 1,417 |
266 | 2,598 ||~ 277 | 1,811 ||~ 288 [ 1,574 ||” 298 [ 1,023 |
267 | 1,968 ||~ 278 | 2,991 || 289 | 1,338 ||” 299 [ 5,668 |
268 | 4,487 |17 279 [ 2,519 | '
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TABLE C27

NEW KENT COUNTY TIDAL MARSHES - LENGTH OF SHORELINE PROTECTED
(LSP) (FEET)

|Marsh #] LSP ||Marsh #] LSP ||{Marsh #] LSP ||Marsh #| LSP |
I 1 | 1,574 ||~ 37 [ 1,417 ||~ 73 T 1,811 || 109 T 394 |
[ 2 | 1,023 ||~ 38 [ 1,023 ||~ 74 1V 2,362 || 110 [ 1,181 |
| 3 | 1,811 || 39 [12,831 || 75 T 3,385 || 111 [ 2,204 |
| & | 394 ||~ 40 [ 8,266 ||~ 76 [ 1,338 || 112 | 551 |
| 5 551 ||~ &1 | 2,755 (|1~ 77 1 1,181 ||” 113 | 945 |
| 6 | 1,574 || 42 | ss51 ||~ 78 T 2,755 || 114 ] 551 |
| 7 | 630 ||I” 43 11,968 || 79 [ 1,181 || 115 T 2,912 |
[ 8 [ 7,085 ||~ 44 T 3,542 ||~ 80 [ 3,700 || 116 [ 394 |
| 9 | 4,959 ||~ 45 | 7,242 ||~ 81 | 394 ||~ 117 [ 2,519 |
|7/ 10 1 9,997 ||~ 46 | 1,574 ||~ 82 | 1,338 || 118 1| 3,936 |
| 11 115,587 ||~ 47 1 6,298 || 83 | 1,574 || 119 [ 2,125 |
™ 12 T 1,732 ||~ 48 [ 2,362 ||~ 84 [ 1,735 || 120 [ 945 |
I 13 | 630 || 49 | 630 || 85 [ 1,181 || 121 T 1,023 |
=14 1 7,478 ||~ 50 1 2,362 ||~ 86 [ 551 ||” 122 [ 945 |
715 T 3,936 || 51 | 630 || 87 | 157 || 123 | 945 |
716 | 787 |I- 52 | 394 ||” 88 [ 2,755 || 124 T 2,755 |
™17 1 4,172 |7 53 T 551 ||~ 89 T 1,181 ||~ 125 [ 630 |
I~ 18 | 945 |- 54 [ 2,913 ||° 90 [14,563 || 126 | 394 |
|~ 19 T 1,811 ||~ 55 | 394 || 91 | 6,927 || 127 T 2,519 |
|~ 20 1 6,691 ||~ 56 [ 945 ||~ 92 [ 1,968 || 128 [ 1,732 |
I 21 [ 630 || 57 T14,799 || 93 [ 236 Il 129 | 1,023 |
|7 22 15,353 || 58 [ 3,306 || 94 716,298 || 130 T 8,029 |
I~/ 23 1 1,811 ||~ 59 [ 3,542 ||~ 95 [ 551 ||” 131 551 |
|7 24 [ 8,423 |1 60 [ 945 1] 96 [ 394 || 132 ] 1,968 |
|~ 25 [ 1,417 ||~ 61 [ 1,574 || 97 | 236 || 133 | 2,519 |
|26 1 3,306 ||~ 62 | 394 ||__ 98 1 2,598 || 134 T 1,574 |
|~ 27 T 1,023 || 63 [ 1,811 || 99 [ 5,747 || 135 [ 3,385 |
I— 28 | 5,904 ||~ 64 | 551 || 100 | 787 || 136 [ 1,181 |
|~ 29 [ 5,274 ||~ 65 1| 1,417 ||~ 101 [ 394 ||7 137 T 1,731 |
| 30 | 2,755 || 66 | 1,181 || 102 [ 787 {1 138 T 4,093 |
|~ 3T [ 3,700 ||~ 67 1| 3,936 || 103 [ 2,598 || 139 | 1,968 |
™32 T 5,747 ||~ 68 1 3,149 ||~ 104 [ 1,574 || 140 T 1,574 |
|7 33 | 4,172 ||~ 69 110,234 || 105 [ 945 || 141 | 945 |
|~ 34 [ 3,542 ||~ 70 | 945 || 106 [ 2,991 || 142 [ 6,140 |
|— 35 113,933 ||~ 71 T 945 ||” 107 [ 2,598 || 143 T 3,700 |
|7 36 [ 2,598 ||~ 72 1 1,338 || 108 [ 3,385 || 144 [ 236 |
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TABLE C28

KING WILLIAM COUNTY TIDAL MARSHES - LENGTH OF SHORELINE PROTECTED

—— — — —— — — — — — —— —— — — — ———— —— —— — — —— —— — — — a——

(LSP)(FEET)
Marsh #] LSP ||Marsh #] LSP ||Marsh #] LSP ||Marsh #] LSP |
1 | 945 ||~ 30 | 3,700 || 59 10,391 || 88 [ 236 |
2 | 787 |- 31 [ 1,181 Il” 60 1| 4,723 || 88a | 9,840 |
3 | 1,574 ||~ 32 [ 2,362 ||~ 61 | 2,362 ||~ 89 [14,170 |
4 | 945 || 33 10,234 || 62 | 787 || 90 | 5,747 |
5 | 157 ||~ 34 | 1,574 || 63 112,831 || 91 | 945 |
6 1| 9,997 ||~ 35 [ 2,991 I|” 64 [ 945 || 92 T 1,811 |
7 1 2,362 ||~ 36 [ 551 || 65 [ 1,181 || 93 17,555 |
8 | 5,274 ||~ 37 1 236 ||I” 66 | 945 || 94 J11,808 |
9 | 945 || 38 [ 394 || 67 [ 945 || 95 1 1,968 |
10 126,214 ||~ 39 | 3,936 ||” 68 [ 2,362 || 96 [ 4,330 |
11 [15,350 ||~ 40 [ 551 ||” 69 [ 8,659 || 97 T 6,140 |
12 | 6,849 ||~ 41 | 3,306 || 70 [ 7,321 || 98 [ 1,338 |
13 | 1,023 ||~ 42 | 2,204 ||~ 71 [ 157 || 99 [ 1,968 |
14 1 1,811 ||~ 43 T 3,149 || 72 1 945 ||~ 100 [ 1,968 |
15 [15,508 || 44 ] 787 |7 73 1 551 || 101 | 945 |
16 | 2,519 ||~ 45 | 5,274 ||~ 74 | 551 || 102 T 6,534 |
17 | 9,997 || 46 ] 787 |17 75 T 630 || 103 | 945 |
18 | 1,023 || 47 T 1,732 |76 13,936 || 104 T 1,023 |
19 40,777 ||~ 48 [ 2,913 || 77 [ 2,913 || 105 [ 787 |
20 [ 1,574 |17 49 11,338 || 78 T 1,811 || 106 [ 4,487 |
21 | 1,968 || S0 | 1,023 || 79 [ 4,172 || 107 | S51 |
22 | 2,913 ||~ 51 | 787 Il 80 [ 6,849 || 108 [ 1,574 |
23 29,914 || 52 1 945 || 81 | 551 || 109 | 1,574 |
24 ] 945 || 53 | 630 || 82 [ 2,519 || 110 [ 8,266 |
25 | 1,023 ||~ 54 | 314 || 83 11,023 |
26 | 630 ||~ 55 | 4,487 ||~ 84 [ 236 |
27 | 3,149 {|I” 56 | 2,519 || 85 T 3,542 |
28 | 2,755 ||I” 57 [ 1,181 || 86 [ 1,023 |
29 | 3,385 ||~ 58 [10,391 ||~ 87 | 1,968 |
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TABLE C29
KING AND QUEEN COUNTY TIDAL MARSHES — LENGTH OF SHORELINE PROTECTED
(LSP) (FEET)

|Marsh #] LSP ||Marsh #] LSP ||Marsh #] LSP ||Marsh #[ LSP |
| 1 | 3,936 |1~ 25 | 4,093 ||~ 49 15,193 || 70 [ 4,723 |
| 2 | 1,732 |1~ 26 | 945 || 50 | 1,338 || 71 [ 2,125 |
| 3 | 551 |1 27 1 630 |1~ 51 T 6,298 || 72 1,417 |
I Lz | 787 ||~ 28 [21,491 ||I” 52 | 3,542 ||~ 73 1T 1,811 |
| 5 | 5,668 || 29 (10,470 || 53 [ 2,913 {| 74 [ 1,732 |
| 6 111,414 ||~ 30 111,808 ||~ 54 1T 4,881 || 75 | 1,417 |
| 7 [15,901 || 31 | 6,534 || 55 11,808 || 76 | 551 |
| 8 138,022 ||~ 32 [ 2,755 |1 56 [ 2,362 || 77 T 394 |
| 9 [ 5,510 ||~ 33 T 5,117 || 57 | 2,204 || 78 | 1,496 |
|7 10 11,414 ||~ 34 J11,021 ||” 58 [ 630 || 79 [ 1,574 |
| 11 10,627 || 34a [ 2,991 || 59 | 2,598 || 80 [ 1,574 |
| 12 11,414 ||~ 35 1 3,700 ||~ 60 [ 7,478 || 81 [ 1,574 |
I~ 13 | 787 |I” 36 | 945 ||” 61 | 1,575 || 82 T 3,936 |
|14 19,680 || 37 T 6,534 ||  6la | 2,905 || 83 [ 1,181 |
™/ 15 [ 5,904 ||~ 38 1| 4,093 ||~ 62 [ 1,732 ||~ 84 1 3,700 |
|7716 116,531 ||~ 39 T 787 || 63 [ 3,149 || 85 T 1,811 |
|~ 17 T 3,385 ||~ 40 | 8,502 ||~ 63a | 2,204 ||~ 86 [ 3,936 |
|7 18 110,863 ||~ 41 (10,470 ||~ 64 [ 3,385 ||~ 87 [ 5,274 |
| 19 [ 5,747 || 42 T 2,991 || 65 | 6,849 || 88 | 945 |
|— 20 [ 3,779 ||~ 43 | 7,636 || 66 | 1,338 ||~ 89 [ 3,149 |
|™ 21 T 551 ||~ 44 T 3,149 ||~ 67 [ 3,936 ||~ 90 1 2,204 |
|7 22 T 2,125 || 45 T 1,574 |1 67a I 630 || 91 | 551 |
723 172,362 ||~ 46 112,595 || 68 T 3,542 || 92 T 1,181 |
|—™ 24 1 8,108 ||~ 47 1 1,023 ||~ 68a | 1,023 ||~ 93 [ 787 |
| 24a | 6,455 || 48 19,683 || 69 [ 630 |




170

TABLE C30
GLOUCESTER COUNTY TIDAL MARSHES ~ LENGTH OF SHORELINE PROTECTED
(LSP) (FEET)

Marsh #| LSP ||Marsh #] LSP ||Marsh #] LSP ||Marsh #] LSP |
1 | 1,181 ||7 34 J14,799 || 67 T 5,117 || 100 [ 630 |
2 | 1,968 ||~ 35 [15,744 |7 68 [ 945 ||” 101 T 4,723 |
3 | 2,519 || 36 122,278 |1 69 | 945 || 102 | 260 |
4 | 1,417 |\~ 37 13,149 || 70 T 2,913 || 103 T 2,913 |
5 | 1,732 |1~ 38 125,427 ||~ 71 [ 2,125 ||~ 104 [ 1,181 |
6 | 1,574 ||~ 39 (13,225 ||~ 72 T 2,125 ||” 105 [ 787 |
7 1 787 || 40 1| 5,668 ||~ 73 | 1,181 || 106 [ 1,574 |
8 | 2,519 ||~ 41 12,595 ||~ 74 [ 2,598 || 107 [ 945 |
9 115,980 ||~ 42 (11,572 ||~ 75 140,998 || 108 [ 1,181 |

10 | 1,181 |1~ 43 [ 236 |1~ 76 [ 3,542 || 109 | 394 |
11 | 1,181 ||~ 44 114,563 |1~ 77 [ 2,598 ||~ 110 [ 2,125 |
12 | 1,811 |1~ 45 [11,651 ||~ 78 [ 1,452 ||~ 111 [ 2,362 |
i3 | 6,298 ||~ 46 | 2,598 ||~ 79 [ 3,149 || 112 | 236 |
14 112,044 ||~ 47 1 2,204 || 80 [ 3,542 || 113 T 1,574 |
15 | 7,321 ||~ 48 1| 3,306 ||~ 81 [ 6,140 || 114 [ 2,755 |
16 | 6,691 || 49 18,266 || 82 T 787 || 115 T 1,023 |
17 | 6,849 || 50 [ 8,659 || 83 | 2,204 || 116 [ 1,338 |
18 | 236 ||° 51 | 8,266 || 84 [ 394 || 117 T 6,376 |
19 [ 2,362 ||” 52 112,595 || 85 [ 2,204 || 118 T 1,338 |
20 | 2,204 || 53 | 4,880 || 86 | 6,455 || 119 T 3,779 |
21 | 7,242 || 54 [ 1,732 || 87 T 4,172 || 120 T 4,172 |
22 [ 1,574 ||~ 55 T 1,732 || 88 T 787 || 121 T 2,362 |
23 [ 2,991 ||~ 56 [ 2,913 ||~ 89 [ 236 || 122 [ 1,732 |
24 | 1,338 || 57 | 2,125 || 90 [ 1,968 || 123 | 7,636 |
25 | 2,362 ||~ 58 | 2,204 || 91 T 3,936 || 124 T 1,574 |
26 | 5,668 ||~ 59 | 945 ||7 92 [ 6,140 || 125 T 3,542 |
37 1 1,574 ||~ 60 [ 4,881 ||~ 93 | 3,936 ||~ 126 | 2,755 |
28 [ 3,700 || 6L | 630 || 9 [ 6,691 || 127 T 1,338 |
29 | 3,542 ||~ 62 | 7,715 |1~ 95 [ 3,306 |]” 128 | 630 |
30 | 1,811 ||~ 63 12,753 ||~ 96 [ 3,306 || 129 [ 1,023 |
31 | 2,519 ||~ 64 | 3,700 || 97 [ 4,959 |

32 [ 5,353 ||~ 65 [ 5,510 ||~ 98 | 3,700 |

33 | 4,487 |- 66 124,797 |1~ 99 | 236 |
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Width Of Marsh

The average width of each marsh was determined from the length
of shoreline protected and area of the marsh which were previously
determined.

Tables C31-C36 list the average widths of the marshes located in

the counties anlong the York River System.
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TABLE C31

YORK COUNTY TIDAL MARSHES — WIDTH OF MARSH (FEET)
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Marsh #| Width | |Marsh #] Width | |Marsh #] width ||Marsh #] width |
la | 553 || 11f | 121 || 164 | 145 || 36 | 11 |
1b | 319 |7 11g I 182 ||~ 16e | 107 |1~ 37 1| 40 |
1c T 120 || 1in | 131 ||° 16fFf | 9 || 38 ] 23 |
1d | 67 |1~ 111 | 240 ||~ 17 | 32 |- 39 [ 111 |
le | 62 || 115 T 88 || 18 T 69 ||” 39a | 55 |
1f | 165 ||~ 11x | 483 || 19 1 13 ||~ 40 | 19 |
2 ] 11 |I° 111 T 149 Il 20 | 18 || 41 1] 46 |
3a | 333 |17 1Iim | 130 |17 21 1 79 | 1T 42 | 21 |
3b | 123 |7 12 ] 11 [ 22 T 17 |1~ 43 | 12 |
3¢ | 149 || 13 | 3 || 23 | 8 || 44 | 37 |
4 | 63 ||~ 14 1 1,476 |17 24 | 9 || 45 1 21 |
5 1 138 || _15a | 168 || 25 1 T 69 |
6 | 138 || 15b | 9% || 26 | 14 ||~ 47 1 35 |
7 201 || 15¢ | 208 || 27 | 61 || 48 | 14 |
8 | 28 || 15d | 122 || 28 | 59 || 49 | 8 |
9 | 55 ||~ 15e | 165 || 29 | 9 ||~ 50 | 97 |

10 | 34 || 15Ff | 497 || 30 | 6 || S1 | 5 |
11a | 366 |7 15g | 249 |7 31 ] 12 ||~ 52 1 12 |
11b | 173 || 15h | 129 || 32 ] 20 || 53 | 10 |
11c | 9% ||~ 16a | 71 || 33 ] 11 ||~ 54 [ 641 |
11d | 273 |7 16b | 318 ||~ 34 | 37 ||~ 55 1| 1,574 |
1le | 175 |1~ 16ec | 127 |l 35 | 32 |



TABLE C32

JAMES CITY COUNTY TIDAL MARSHES - WIDTH OF MARSH (FEET)
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|[Marsh #] Width

Marsh #| Width

Marsh #| Width

Marsh #]| Width

I I I I
| 258 ] 142 || 269 | 141 || 280 | 129 || 290 | 749 |
|7 259 ] 303 | |7 270 1 161 ||” 281 | 166 |17 291 | 144 |
|7 260 | 225 || 271 | 37 || 282 [ 282 |1 292 | 664 |
|7 261 %26 |17 272 1 268 ||” 283 | 164 ||~ 293 | 249 |
|7 262 237 ||~ 273 1 173 ||~ 284 | 150 ||” 294 ] 221 |
|7 263 [ 465 || 274 1] 178 || 285 | 111 || 295 | 266 |
|~ 264 | 409 ||~ 275 | 194 || 286 | 32 ||~ 296 | 168 |
|7 265 1 140 ||~ 276 | 168 ||~ 287 | 306 ||~ 297 | 430 |
|7 266 1 235 ||° 277 1 72 ||~ 288 | 443 || 298 | 85 |
I~ 267 1 575 |1~ 278 1| 248 ||~ 289 | 116 ||~ 299 | 215 |
|~ 268 1 718 ||~ 279 1 138 |
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TABLE C33

NEW KENT COUNTY TIDAL MARSHES - WIDTH OF MARSH (FEET)

IMarsh #] Width | IMarsh #] width ||Marsh #] Width |[|Marsh #| width |
| 1 | 194 || 37 | 31 || 73 | 72 ||~ 109 | 221 |
| 2 1 426 |1 38 | 43 | |7 74 ] 92 ||~ 110 | 148 |
| 3 | 120 |1 39 | 136 || 75 1| 64 || 111 | 40 |
| 4 | 885 |17 40 | 184 |7 76 | 65 ||” 112 | 158 |
| 5 1 237 ||~ 41 | 79 11— 77 1 74 |17 113 | 184 |
| 6 | 166 || 42 ] 79 |1 78 T 63 ||~ 114 | 237 |
| 7 692 || 43 T 111 1| 79 | 184 || 115 | 359 |
| 8 | 184 ||~ 44 T 10 |1~ 80 | 59 ||— 116 [ 111 |
| 9 | 650 || 45 | 126 || 81 | 221 || 117 T 501 |
| 10 | 636 || 46 | 10 || 82 | 130 || 118 | 443 |
|~ 11 [ 1,068 ||~ 47 1T 8,529 ||~ 83 | 111 ||~ 119 | 82 |
I~ 12 | 176 |1~ 48 92 |1I” 8 | 629 |1 120 | 12 |
| 13 | 277 |} 49 ] 69 || 85 | 184 || 121 | 128 |
| 14 | 175 || 50 | 240 |} 86 | 11 ||~ 122 | 231 |
| 15 | 255 || 51 | 17 || 87 | 138 || 123 T 92 |
| 16 111 |1 52 ] 28 || 88 | 221 ||° 124 | 221 |
| 17 271 || 53 | 20 || 89 | 148 ||” 125 [ 208 |
|7 18 | 17 |\~ 54 | 120 | 90 1T 1,199 || 126 | 221 |
| 19 | 48 |7 55 | 111 || 91 | 390 || 127 | 66 |
| 20 | 339 |1 56 | 46 || 92 | 155 ||~ 128 | 151 |
™ 21 [ 208 |1” 57 T 1,963 ||” 93 | 369 || 129 | 170 |
| 22 | 138 || 58 ] 53 || 94 | 235 || 130 | 152 |
|— 23 1T 168 |1 59 | 111 ||~ 95 158 || 131 | 20 |
|7 2& | 124 |- 60 | 231 ||I” 96 443 | 132 | 221 |
| 25 | 154 || 61 | 7 | 97 | 922 || 133 | 86 |
| 26 | 395 || 62 | 11T || 98 | 84 |7 134 | 11T |
I 27 1 85 || 63 | 72 |1~ 99 | 129 ||” 135 [ 257 |
|7 28 [ 339 ||~ 64 | 79 ||~ 100 | 443 ||” 136 | 184 |
™29 T 223 |17 65 T 277 || 10T T 55 ||~ 137 | 126 |
|— 30 | 427 || 66 [ 111 || 102 T 111 || 138 [ 128 |
|7 31 [ 118 |- 67 [ 155 || 103 | 84 ||” 139 | 89 |
|— 32 T 129 ||~ 68 [ 208 ||~ 104 1 111 ||~ 140 [ 139 |
| 33 | 345 || 69 | 341 || 105 T 23111 141 1] 184 |
|7 34 T 799 |17 70 T 184 || 106 [ 422 || 142 | 447 |
| 35 | 1,907 ||~ 71 T 231 || 107 T 906 || 143 T 271 |
I 36 | 168 ||I° 72 1 98 ||~ 108 | 142 || 144 | 92 |
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TABLE C34

KING WILLIAM COUNTY TIDAL MARSHES — WIDTH OF MARSH (FEET)

|[Marsh #] width ||Marsh #] width | |Marsh #] width | |Marsh #] Width |
| 1 | 138 || 30 | 436 || 59 1| 6,074 ||” 88 [ 1,107 |
| 2 | 111 |- 31 [ 111 |l 60 | 65 ||” 88a | 558 |
| 3 360 || 32 | 92 || 61 | 111 || 89 | 280 |
I G ] 92 ||~ 33 | 366 |1~ 62 1 32 ||~ 90 [ 250 |
| 5 | 78 |1~ 3% | 111 |1~ 63 T 3,364 ||I” 91 | 92 |
|6 1 148 ||__35 1 73 11~ 64 1 92 ||~ 92 [ 193 |
! 7 | 75 |17 36 | 79 11~ 65 | 21 |17 93 | 122 |
| 8 | o1 ||~ 37 | 52 11~ 66 1 46 |1 94 [ 155 |
| 9 | 92 ||~ 38 | 48 11 67 | 184 || 95 | 133 |
|~ 10 1 1,067 Il” 39 [ 255 || 68 1 55 || 96 | 91 |
™ 11 [ 1,132 ||~ 40 | 158 ||~ 69 [ 101 ||I” 97 T 156 |
™ 12 [ 153 |1~ &1 1 395 |1~ 70 | 95 ||~ 98 | 98 |
|7 13 ] 85 ||~ 42 1 889 ||~ 71 | 39 | |7 99 | 89 |
|~ 1& ] 428 ||~ 43 [ 138 |7 72 1 92 ||~ 100 | 66 |
I— 15 1 851 ||~ && | 24 |17 73 1 45 ||7 101 | 33 |
I 16 1 69 || 45 [ 157 || 74 1 79 || 102 [ 807 |
=™ 17 1 122 ||~ &6 1 111 ||~ 75 1| %9 ||~ 103 1 46 |
| 18 | 85 || 47 | 176 || 76 | S5 || 104 | 128 |
I— 19 | 613 ||- 48 | 105 || 77 1 75 |1~ 105 | 55 |
720 T 221 ||~ 49 | 65 ||~ 78 1 96 || 106 | 68 |
= 21 1 89 ||~ 50 | 85 ||~ 79 1 9% ||~ 107 | 79 |
|— 22 | 105 11- 51 [ 111 |- 80 242 || 108 1 83 |
| 23 | 312 || 52 | 39 || 81 67 || 109 | 83 |
|24 T 92 || 53 1 69 || 82 [ 311 |I_110 [ 142 |
I~ 25 | 85 || 54 | 60 ||- 83 | 85 |

| 26 | 59 |1 55 | 262 || 84 | 52 |

™27 1 83 ||~ 56 | 69 ||~ 85 1 590 |

I— 28 | 142 ||~ 57 ] 37 || 86 | 426 |

| 29 | 270 || 58 | 239 || 87 | 66 |
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TABLE C35

KING AND QUEEN COUNTY TIDAL MARSHES - WIDTH OF MARSH (FEET)

|Marsh #] Width | |Marsh #] Width |[Marsh #| width | |[Marsh #] Wwidth |
| 1 | 332 | | 25 | 330 || 49 | 115 || 70 | 101 |
| 2 | 830 |I” 26 | 18 ||I” 50 | 98 || 71 T 348}
| 3 ] 67 |1 27 | 138 || 51 | 125 || 72 1 154 |
| & | 111 ||~ 28 T 33% ||I” 52 1 86 |1~ 73 1 289 |
| 5 | 423 ||~ 29 | 204 || 53 ] 90 ||~ 74 | 428 |
| 6 | 385 || 30 | 365 || 54 | 80 || 75 1 123 |
| 7 1 797 |- 31 [ 240 |1 55 | 107 || 76 | 79 |
| 8 | 297 |7 32 1 63 |1~ 56 | 203 ||~ 77 1 44 |
| 9 [ 230 || 33 | 94 ||~ 57 1 79 ||~ 78 116 |
| 10 | 370 11” 34 [ 411 1T 58 | 138 |1 79 83 |
| 11 | 434 || 34a | 117 || 59 | 84 || 80 | 249 |
I~ 12 | 198 }1” 35 | 106 Il 60 [ 175 || 8 | 111 |
| 13 | 55 |1I- 36 | 46 || 61 | 360 || 82 | 111 |
™ 14 T 268 ||~ 37 [ 2,180 ||~ 61a | 195 |l 83 1 37 |
7 15 1 155 |17 38 | 9 ||~ 62 1 327 |- 8% | 71 |
| 16 | 548 || 39 | 55 || 63 | 125 || 85 | 48 |
I— 17 T 2,226 ||~ 40 | 384 || 63a | 99 ||~ 86 | 111 |
| 18 | 802 || 41 | 46 || 64 | 2,265 || 87 | 182 |
719 | 174 ||~ 42 [ 1,587 ||~ 65 | 337 || 88 1 92 |
|7 20 1 127 |I" 43 | 234 ||” 66 | 65 ||~ 89 | 55 |
| 21 | 34 || 44 | 83 || 67 | 155 || 90 | 79 |
| 22 | 103 || 45 | 28 || 67a | 39 || 91 | 34 |
|7 23 | 111 |I” 46 [ 159 || 68 [ 184 || 92 ] 37 |
| 24 381 || 47 ] 85 || 68a | 128 || 93 | 39 |
|~ 2%4a | 135 || 48 | 148 ||I” 69 | 138 |
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TABLE C36

GLOUCESTER COUNTY TIDAL MARSHES - WIDTH OF MARSH (FEET)

Marsh #| width ||Marsh #] Width ||Marsh #] Width ||Marsh #] width

| | I
| 1 ] 148 || 34 | 183 || 67 | 170 || 100 | 208 |
| 2 | 354 |I” 35 | 116 ||” 68 | 46 || 101 [ 1,476 |
] 3 | 208 || 36 | 186 || 69 | 23 |7 102 1 503 |
| 4 | 431 ||” 37 | 152 |II” 70 [ 927 ||” 103 [ 314 |
| 5 1 25 |- 38 [ 137 I|” 71 T 103 || 104 T 184 |
| 6 1 387 |17 39 1 138 ||~ 72 T 246 ||~ 105 | 166 |
| 7 1 221 || 40 | 261 || 73 1 148 || 106 | 221 |
| 8 | 173 || 41 | 211 || 74 ] 134 || 107 1 461 |
| 9 | 210 || 32 | 260 || 75 | 9 | |7 108 | 295 |
|7 10 [ 111 ||~ 43 T 73811 76 1 37 ||~ 109 [ 3,652 |
| 11 74 | |- 44 [ 105 || 77 1 184 ||” 110 [ 1,414 |
™ 12 | 120 |7 45 T 105 |7 78 | 6 ||~ 111 [ 1,549 |
17 13 T 422 || 46 ] 8 || 79 | 208 || 112 T[10,329 |
|~ 14 [ 398 |I” 47 | 138 1] 80 | 98 ||~ 113 | 360 |
| 15 | 107 || 48 | 132 || 81 | 142 ||~ 114 917 |
|~ 16 | 104 ||” 49 [ 221 || 82 [ 111 || 115 T 2,129 |
|— 17 | 668 ||~ 50 T 116 |- 83 | 514 ||” 116 | 2,864 |
|7 18 [ 1,660 ||~ 51 [ 163 ||~ 8% | 111 ||~ 117 T 533 |
|7 19 | 37 |1~ 52 | 145 ||~ 85 | 138 || 118 [ 814 |
|7 20 1| 198 II” 53 | 223 117 86 | 7 || 119 1 81 |
| 21 | 355 || 54 | 377 |1 87 | 146 ||~ 120 | 115 |
| 22 | 83 || 55 | 50 |1~ 88 [ 111 ||~ 121 | 74 |
{23 | 175 |7 56 1 30 11 89 1 369 || 122 | 76 |
|7 2& T 260 ||~ 57 1 185 |- 90 [ 421 ||~ 123 ] 80 |
|7 25 | 129 ||” 58 | 198 ||” 91 [ 166 || 124 [ 138 |
| 26 | 108 || 59 | 185 || 92 | 248 |1 125 ] 62 |
= 27 T 138 |17 60 1 54 ||~ 93 1 199 ||~ 126 | 348 |
i~ 28 | 82 ||” 61 | 553 117 94 [ 391 || 127 1 1,335 |
™29 1| 123 ||” 62 [ 124 |I|” 95 [ 303 || 128 T 2,283 |
|7 30 | 72 |1~ 63 | 3117 96 1 264 ||~ 129 [ 937 |
|~ 31 | 5,776 || 64 | 1,776 || 97 | 264 |

| 32 | 993 | | 65 | 340 || 98 | 153 |

| 33 [ 2,272 |17 66 | 5 11— 99 [ 185 |
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Nearshore Zone

The Virginia Shoreline Situation Reports produced by the Virginia

Institute of Marine Science (Anderson et al., 1975; Anderson et al.,
1976; Hobbs et al., 1975a; and Hobbs et al., 1975b) were used to deter-
mine the width of the nearshore zone in front of each tidal marsh along

the York River System. In the Shoreline Situation Reports the near-

shore zone was considered to extend from the shore zone to the 12-foot
(MLW datum) contour. In the smaller tidal rivers the 6-foot depth was
taken as the reference depth. Using the guidelines established in the

Situation Reports, the following classification scheme was used to

determine the relative width of the nearshore zone for each tidal

marsh:

1) Narrow (N): 12-foot isobath located <400 yards from shore

2) Intermediate (I): 12-foot isobath located 400-1,400 yards
from shore

3) Wide (W): 12-foot isobath located >1,400 yards from shore

In those cases where the 12-foot isobath was never reached (6-foot
isobath for the smaller tributaries), the depth of nearshore water was
not considered an issue (NI).

Tables C37-C42 1ist the relative widths of the nearshore zones in
front of the marshes located in the counties along the York River

System.
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TABLE C37

YORK COUNTY TIDAL MARSHES — NEARSHORE ZONE (NSZ)

Marsh #]| NSZ Marsh #| NSZ Marsh #| NSZ Marsh #| NSZ

| | I [ |
| 1a | T |I” 11f | NI ||” 16d 1 NI || 36 | NI |
| 1b | NI ||~ 11g | NI ||7 16e | NI || 37 1 I |
| ic | NI || 1In [ NI || 16f ] NI || 38 1 T |
| 1d | NI || 111 [ NI ||7 17 T NI ||I” 39 1 T |
I le | NI |I” 1137 NI || 18 1 I |7 39 | I |
| 1f | NI || 11k | NI || 19 | I || 40 | I |
| 2 | I || 111 T NI ||° 20 1] I |7 41 T NI |
| 3a | I || 11lm | NI || 21 | NI |} 42 NI |
| 3b | NI || 12 ] T || 22 | I ] 43 | NI |
| 3c [ NI ||T 13 7 T || 23 1 N |I7 44 [ NI |
| 4 | T || 14 | I || 24 | NI || 45 | NI |
| S T T || 15a | NI || 25 | NI || 46 | NI |
| 6 | I || 15b | NI || 26 | NI || 47 T NI |
| 7 | T || 15¢ | NI || 27 | NI || 48 | NI |
| 8 | T || 154 | NI |} 28 | NI || 49 | NI |
| 9 [ NI | 15e | NI |1 29 | NI || 50 | NI |
| 10 T | 15F | NI || 30 | NI || 51 | NI |
|7 11a | NI |} 15g I NI ||” 31 [ NI || 52 T NI |
| 11b | NI || 15h | NI || 32 | NI || 53 | NI |
| 11c | NI || 16a | NI || 33 | NI || 54 | NI |
| 114 | NI || 16b | NI || 34 [ NI || 55 | I |
| 1le | NI || 16c | NI || 35 | NI |
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TABLE C38

JAMES CITY COUNTY TIDAL MARSHES - NEARSHORE ZONE (NSZ)

Marsh #| NSZ Marsh #| NSZ Marsh #| NSZ Marsh #| NSZ

| I I I |
|7 258 ] NI || 269 | I || 280 | NI || 290 ] NI |
| 259 ] NI || 270 | I || 281 | NI || 291 ] NI |
|7 260 | NI ||° 271 1 T ||~ 282 | NI ||I” 292 | NI |
7261 | NI |1 272 1 I ||~ 283 | T || 293 | NI |
17262 1 NI ||” 273 1 T || 284 T T || 296 | NI |
|7 263 | N1 ||~ 274 1 I || 285 | I ||~ 295 | NI |
| 264 ] NI || 275 | I || 286 | I |l 296 | NI |
|7 265 | NI ||” 276 | NI || 287 ] T || 297 1 NI |
|7 266 | NI ||” 277 | NI || 288 | NI || 298 | NI |
I 267 ] NI || 278 | NI || 289 | NI || 299 | NI |
17268 | I |- 279 | NI | ‘
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TABLE C39

NEW KENT COUNTY TIDAL MARSHES - NEARSHORE ZONE (NSZ)

|Marsh #] NSz ||Marsh #] NSZ ||Marsh #| NSz ||Marsh #] NSZ |
| 1 NI || 37 | N || 73 | NI || 109 | NI |
| 2 NI ||IT 38 | N {I— 74 | N || 110 | w1 |
| 3 NI |- 39 | NI II” 75 | NI I 111 | NI |
| 4 NI || 40 | NI || 76 | NI || 112 | NI |
| 5 NI || 41 | N ||~ 77 | NI || 113 | NI |
| 6 NI || 42 ] N |l 78 | NI || 114 | NI |
| 7 NI || 43 ] NI || 79 | NI || 115 | N |
| 8 NI || 44 T N || 80 | NI || 116 | N |
| 9 NI || 55 | NI || 81 | NI || 117 ] N |
| w || 46 | N || 82 | NI || 118 | NI |
| T || 47 | N || 83 | NI || 119 | NI |
| NI ||IT 48 | NI || 84 | N || 120 | NI |
| NI || 49 | N ] 85 | NI ||I” 121 | NI |
| NI || 50 | NI || 86 | NI ||” 122 | NI |
| NI || 51 | NI || 87 | NI || 123 | NI |
| NI || 52 | NI || 88 | NI || 124 1] N |
| NI || 53 | NI || 89 | NI |7 125 ] N |
| w | 54 NI || 90 | N || 126 | N |
| w || 55 1 NI || 91 | Nt ||~ 127 | N |
| w || 56 | N || 92 | NI || 128 1 N |
| NI || 57 | N | 93 | NI || 129 | N |
| NI || 58 | N || 94 | NI || 130 | NI |
| NI || 59 ] NI || 95 | NI || 131 | NI |
| NI || 60 | N || 96 | NI || 132 | NI |
| NI ||” 61 | N |- 97 T =~ ||~ 133 | NI |
| w || 62 | N || 98 | NI || 134 T NI |
| T |- 63 | N |I- 99 | NI ||” 135 | NI |
| N || 64 | N |I” 100 | NI || 136 | NI |
| NI || 65 | N ||T 101 | NI ||” 137 | N |
| NI ||T 66 | N |7 102 | NI || 138 ] N |
| NI || 67 | N ||” 103 | NI || 139 | NI |
| NI || 68 | N || 104 ] NI || 140 [ NI |
| NI ||T 69 | N ||I” 105 | NI ||° 141 | NI |
I N |I” 70 1 N |7 106 | NI ||” 142 | NI |
| N || 71 | N |I” 107 T NI || 143 T NI |
| N || 72 | NI || 108 | N ||” 144 | NI |
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TABLE C40

KING WILLIAM COUNTY TIDAL MARSHES — NEARSHORE ZONE (NSZ)
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TABLE C41

KING AND QUEEN COUNTY TIDAL MARSHES - NEARSHORE ZONE (NSZ)
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TABLE C42

GLOUCESTER COUNTY TIDAL MARSHES - NEARSHORE ZONE (NSZ)

|Marsh #] NSZ ||Marsh #] NSZ |IMarsh #] NSZ ||Marsh #] NSZ |
| 1 | NI |I” 3 [ NI || 67 | NI || 100 | T |
| 2 | NI || 35 | NI || 68 | NI ||” 101 T I |
| 3 | NI || 36 | NI || 69 | NI |7 102 T |
| 4 | NI |IT 37 1 T || 70 | T || 103 | I |
| 5 | NI ||7 38 | NI || 71 T NI || 104 T W |
| 6 | NI || 39 | NI |7 72 1 T |17 105 | W |
| 7 | NI || 40 T N1 ] 73 | 1 || 106 1] w |
| 8 | ~NT || 41 NI || 74 | I ||” 107 [ w |
| 9 | ~NI || 42 NI || 75 1 NI |7 108 | W |
] 10 | NI || 43 ] I |l 76 | NI || 109 | NI |
| 11 | NI |- 4& [ NI | 77 1 w ||” 110 | NI |
| 12 | NI || 45 | NI || 78 | NI || 111 | NI |
| 13 ] NI || 46 | NI || 79 | NI || 112 | NI |
=™ 14 1| NI (|~ 47 1 T || 80 1 ~Nt || 113 | NI |
] 15 | NI ] 48 | T || 8T | NI |7 114 I |
| 16 T w | 49 [ NI || 82 | I || 115 | NI |
| 17 | T | 50 | NI || 83 | I || 116 | I |
| 18 | NI || 51 | NI || 84 | T || 117 | NI |
| 19 T NI || 52 | NI || 85 | I || 118 ] NI |
| 20 | NI || 53 | NI || 86 | NI || 119 ] NI |
| 21 | NI || 54 | NI || 87 | NI ||~ 120 | NI |
| 22 ] NI || 55 ] NI || 88 [ I || 121 T NI |
| 23 | NI || 56 | NI || 89 | T || 122 ] NI |
| 24 | NI || 57 1| NI | 90 | I || 123 | NI |
| 25 | NI || 58 | w ] 91 | NI ||” 124 | NI |
| 26 | NI || 59 | NI || 92 | NI || 125 | NI |
™27 T NI || 60 T NL ||I” 93 | NI ||I7 126 T NI |
| 28 | NI | 61 | w | 94 | NI || 127 T NI |
| 29 T NI || 62 | N1 || 95 | NI |} 128 | NI |
| 30 | NI || 63 | NI || 96 | NI || 129 | NI |
| 31 | N |1 64 | I || 97 | NI |

I~ 32 ] T |1~ 65 | T |- 98 | NI |

7337 T || 66 | NL || 99 T 1 |
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Point And Nonpoint Sources Of Pollution

The locations of point and nonpoint sources of pollution along the

York River System were determined using the Shoreline Situation Reports

(Anderson et al., 1975; Anderson et al., 1976; Hobbs et al., 1975a; and
Hobbs et al., 1975b) in conjunction with U.S. Geological Survey topo-
graphical maps.

If any portion of a tidal marsh is adjacent to a fastland whose
primary use 1s agricultural, it is considered to be adjacent to a
nonpoint source of pollution (NP). Marshes adjacent to industrial or
municipal outfall sources are considered adjacent to point sources of
pollution (P). If neither of these situations apply to a given marsh,
this criterion is not considered to be an issue for this function (NI).

Tables C43-C48 list the marshes located adjacent to point and
nonpoint sources of pollution in the counties along the York River

System.
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YORK COUNTY TIDAL MARSHES - POINT AND NONPOINT SOURCES OF POLLUTION

Marsh #|Source ||Marsh #|Source ||Marsh #|Source ||Marsh #]Source |
la [ NI 117 11f | NI I 16d | NI I 36 | NI |
b | NI ||~ 11g T NI ||” 16e | NI || 37 T NI |
ic T NI JIT 11h T Nt I} 16f | NI |IT 38 | NI |
ia | NI 1I- 11i [ wnNT It~ 17 T NI  |I” 39 T NI |
le | NI ||I” 11317 NI || 18 T NI || 39a ] NI |
1f | NI I 11k | NI I 19 | NI I 40 | NI |
2 | NI N 111 | NI |17 20 [ NI | 41 | NI |
3a | NI I 11lm | NI | 21 | NI | 42 T A |
3b [ NI I 12 | NI | 22 | NI | 43 | NI |
3¢ | NI I 13 | NI | 23 | NI | 44 | NI |
4 | NI I 14 | NI I 24 | NI | 45 | NI |
5 1 NI |IlI- 15a 1 Nt II- 25 [T NI ||” &6 | NI |
6 | NI | 15b | NI I 26 | NI I 47 1 NI |
7 | NI ||I7 15c 1 NI ||~ 27 T NI | 48 T NI |
8 | NI ] 154 | NI I 28 | NI i 49 | NI |
9 | NI I 15¢ | NI IV 29 T NI P 50 | NI |

10 | NI | 15f | NI I 30 | NI I 51 | NI |
11a | NI |7 15g ] NI || 31 | NI || 52 T NI |
11b | NI |7 15h | NI || 32 T NI || 53 T NI |
11c | NI || 16a | NI |7 33 [ NI N 54 | NI |
11d | NI Il 16b | NI I 34 | NI M 55 | NI |
1le | NI I 16c | NI I 35 | NI | ' ~
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TABLE C&4 '

JAMES CITY COUNTY TIDAL MARSHES - POINT AND NONPOINT SOURCES
OF POLLUTION

Marsh #]|Source ||Marsh #[Source ||Marsh #[Source ||Marsh #|Source

| Il | |
|7 258 | NI |17 269 | NI |7 280 [ NI 117 290 | NI |
|7 259 | NI [T 270 T NI [T 281 T NI [T 291 | NI |
|7 260 | A || 271 T NI 117282 1T NI 117292 | A |
|7 261 | A || 272 T NI |17 283 | NI 17293 | A |
7262 | A || 273 | NI |\ 28 [ NI || 29 T A |
|7 263 | A 1" 274 T NI ¥ 7285 | NI Il 295 | NI |
|7 264 ] A |17 275 T NI 17 286 [ NI |17 296 | NI |
7 265 T A |l 276 | NI |17 287 | NI |7 297 | NI |
|7 266 | NI iV 277 T N1 |} 288 | NI 17298 | NI |
|7 267 | NI F 278 I NI |17 289 | NI 117 299 [ NI |
|7 268 [ NI I 279 | NI |
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TABLE C45

NEW KENT COUNTY TIDAL MARSHES - POINT AND NONPOINT SOURCES
OF POLLUTION

|Marsh #|Source ||Marsh #|Source ||Marsh #|Source ||Marsh #|Source |
| 1 | NI || 37 | NI I 73 | NI |l 109 T NI |
| 2 [ NI I 38 | NI 1T 74 1 NI [T 110 [ NI |
| 3 | NI |} 39 | NI I 75 | NI I 117 T A |
| 4 T NI A 40 | NI 11 76 | NI V112 T A |
[ 5 | NI Il 41 | NI I 77 | NI 1 113 1 A |
| 6 | NI 11 42 | NI || 78 | NI 117114 T A |
| 7 | NI I 43 | NI I 79 | NI I 115 T A |
| 8 | NI |7 & 1 A ||I” 8 1 nNr || 116 T A |
| 9 | A || 45 | A || 81 | NI F17 117 T A |
I 10 | A Il 46 | A 1] 82 | NI || 118 | A |
| 11 | NI I 47 T A 1] 83 [ NI I 119 | NI |
| 12 | NI | Z8 | A || 8 | NI |17 120 | NI !
| 13 | NI I 49 A | 85 | NI Il 121 T NI |
| 14 | NI | 50 A | 86 | NI 17 122 T NI |
| 15 | NI || 51 A | 87 | A ||T 123 | N1 |
| 16 | NI |]” 52 | A Il 8 | A || 124 T NI |
| 17 | NI 1 53 | A I 89 | A || 125 T NI |
| 18 | NI Il 5, 1 A || 9 1 A 1|7 126 T A |
] 19 | NI N 55 | A || 91 | NI I 127 | A |
|7/ 20 T NI |l 56 T A || 92 NI I|” 128 | A |
| 21 | NI | 57 1 A 1|l 93 NI ||” 129 | A |
| 22 | NI R 58 | NI |1 94 | N1 Il 130 T A |
| 23 | NI [N 59 | NI I 95 | NI 1V 131 1 A |
| 24 | A || 60 | NI I 96 | NI V7132 ] A |
| 25 | A | 61 | NI |1 97 | NI Il 133 T NI |
I— 26 | A || 62 | ~t |I- 98 | ~Nr || 134 | NI |
| 27 | NI I 63 | A || 99 | NI |17 135 [ NI |
|7 28 T A |I” 64 T NI {100 T NI || 136 T NI |
™/ 29 | A Il 65 | ~t || 101 | Nt |I” 137 | NI |
| 30 | A I 66 | NI |17 102~ | NI |17 138 | NI |
|7 31 | Nt |I- 67 | ~r II” 103 | NI |l 139 T A |
|7 32 | NI |1 68 | NI || 104 [ NT || 140 T A |
| 33 | NI (] 69 | NI |17 105 [ NI |17 141 1 A |
| 34 | NI I 70 | NI 117106 T NI |1 142 T A |
I~/ 35 1 A 1”7 71 T wNI || 107 | NI || 143 T A |
| 36 | A |l 72 | NI 17 108 T NI | 1441 A |
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TABLE C46

KING WILLIAM COUNTY TIDAL MARSHES - POINT AND NONPOINT SOURCES
OF POLLUTION
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TABLE C47

KING AND QUEEN COUNTY TIDAL MARSHES - POINT AND NONPOINT SOURCES

OF POLLUTION
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TABLE C48

GLOUCESTER COUNTY TIDAL MARSHES - POINT AND NONPOINT SOURCES

OF POLLUTION
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