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Executive Summary

Recreational anglers and various conservation associations have long been concerned
about the harvesting of menhaden in Chesapeake Bay. Their concerns include the fact that
menhaden are filter feeders, whose overharvest could affect water quality, and that menhaden are
forage fish for various recreationally important predators, such as striped bass, weakfish®,
speckled trout, bluefish, as well as various marine mammals and seabirds. Equally important is
the fact that the reduction fishery solely operated by OMEGA Protein is also believed to be vital
to the social and economic wellbeing of Northumberland County, and in particular, Reedville,
VA. In addition, the bait fisheries have recently increased their harvest of menhaden in response
to reductions in the supply of herring for use as bait in the lobster and other fisheries.

These competing concerns have fueled a debate about menhaden harvesting that has
resulted in every coastal state of the Northwest Atlantic having some type of regulation that
either limits or prohibits the harvesting of menhaden by purse seine or for reduction purposes in
their coastal waters. Massachusetts, Virginia, New York, and North Carolina are the only states
that presently permit harvesting for reduction or by purse seine. None of these concerns have,
however, been quantified in terms of their economic impacts or economic, social, or ecological
values.

As a consequence, the Virginia Marine Resources Commission requested a study be done
by the Virginia Institute of Marine Science of the social and economic importance of the fishery
to Chesapeake Bay region. The emphasis of the study was to document how reallocating the
Bay quota might affect the social wellbeing and economies of the region and to determine the
economic value of menhaden in the region. That is, does the menhaden resource generate more
benefits from the fishery or from the ecological services it provides to the various Bay resources?

The county profiles and limited interviews with employees of OMEGA Protein indicate
that the menhaden fishery, dominated by the reduction industry, is a key component of the multi-
cultural, ethnic, and racial communities bordering Chesapeake Bay. This is particularly true for
Northumberland County and Reedville, Virginia where OMEGA Protein is headquartered. Of
the 519 full and part time jobs generated by OMEGA Protein, 347 contributed to the local
Northumberland County economy. In the event of a closure, the loss of the reduction industry
alone would generate a 14.3% and 8.1% decline in total county output and employment;
respectively. In addition, a financial simulator model was developed to conduct an assessment of
different Bay-wide quotas affect on sales, income, and employment in the Maryland and Virginia
region. This model found that a zero Bay quota with constant costs results in losses of $10
million as compared to a $7.3 million profit if costs are allowed to decline with quota reductions.
Restricting coastal ocean quotas from a high of 141.1 to 50.0 thousand metric tons further
reduces sales from $59.5 to $21.2 million and profits from $14.2 to 2.3 million. This latter result
assumes that overall costs would rise 75% as a result of the exclusively offshore operations while
allowing operating cost or expenditures for fuel, repair and maintenance, and food to decline
with declines in production levels.

'Reportedly the age-structure of weakfish in the Bay has contracted (primarily ages 0-3) this species does
not exert much predation pressure on menhaden.
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Using these results in an input/output model, a commercial Bay quota of 75.0 thousand
metric tons was not found to have a large impact on either the regional economy or on the
economy of Virginia (Tables 5.9, 5.10, and Table 5.11). The regional output is reduced from
$88.2 to $81.9 million, income is reduced from $22.8 to $21.1 million, and employment declines
from 519 to 482 jobs. A zero Bay quota, without additional landings from the coastal ocean to
compensate for the reduction, reduces total output to $35.0 million, employment to 206 jobs, and
income to $9.0 million. Similarly, recreational angling for striped bass, bluefish, weakfish, and
spotted sea trout that depends in part on menhaden as their prey did generate considerable
economic activity. Anglers made a total of 2.9 million trips targeting those four species. In
2008, $332.1 million in total sales or output, $122.3 million in income, and nearly 3,500 jobs
were generated for the region.

Obviously, an important component of this assessment is the effect of a reallocation of
the commercial Bay menhaden quota on the recreational game fish catch, sales or output,
income, and jobs. While a statistically significant increase of 0.05 in per pound of recreationally
caught striped bass exists for each billion fish increase in menhaden, no statistically significant
relationship was found between numbers of recreationally caught game fish and menhaden
abundance. This latter effect of menhaden abundance on individual game fish species catch
could not be assessed because of the inadequacy of the available information and data. It is
possible that such an effect could exist, but the combination of species might confound the
results when analyzed in the aggregate. In short, no empirical evidence exists that a reduction in
or the elimination of the menhaden reduction industry in the Bay or coastal waters would result
in an increase in the economic impacts derived from the recreational fishing for game fish
species that depend on menhaden as a prey item.

The benefit-cost assessment of the social and economic importance of the menhaden
resource was developed using a contingent valuation analysis based on an extensive survey of
stakeholders in Virginia and Maryland. This resulted in estimates of the economic value to
regional stakeholders from retaining or reducing the current Bay-wide commercial quota. The
contingent valuation analysis indicated that the decrease in the menhaden industrial catch is
valued at $28 in net benefits per household, while its maintenance is valued at $50 per
household; a net gain in net benefits of $110.0 million for maintaining the status quo. The result
that society preferred to maintain the status quo instead of having a strong preference to reduce
the allowable Bay quota was unexpected. Possible reasons for the preferences include a growing
sympathy with watermen, an ailing economy and desire by individuals to prevent additional
unemployment, and an inadequate understanding of the potential ecological goods and services
of menhaden.

There are various reasons to interpret these economic value results cautiously. First, the
estimates themselves are not exact due to uncertainty that is not easily quantified. Second, our
valuation of the scenarios assumes that preferences are independent. However, in controversial
and contentious cases of resource allocation, preferences may evolve such that not only does one
side of the issue value its own management program, but it may also incur ‘negative’ value if the
opposing side gets its way. The proportion of these individuals is probably quite small relative
to the total number of interested individuals. Third, the strength of the results rests on the
scientific evidence. We have presented the survey respondents with the best evidence we could
provide. Weaknesses in this evidence will undermine the economic assessment of preferences.
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1.0 Introduction

1.1 Introduction: The Fishery and Issues

Atlantic menhaden (Brevoortia tyrannus) (Latrobe, 1802) has been the subject of
controversy and debate for nearly 200 years. The Pilgrims supposedly used menhaden as
fertilizer for their crops, a practice taught to them by Indians of the Chesapeake region. The
industry emerged and developed early in New England in the early 19" century; this occurred
because menhaden oil was found to be a valuable alternative to whale oil for lubricants, as fuel
for lamps, and in manufacturing soap and paint. By the early 1900s, menhaden was used as a
component of fertilizer and animal feed, and in the manufacturing of paints and other substances
such as fingernail polish and perfume (Lanier, 1985).

Initially, menhaden were caught in weirs and in haul seines worked from the shore, and
to a lesser extent, by gill nets worked from canoes and small ships (Frye, 1978). According to
Frye, Rhode Islanders were the first to use the purse seine, the dominant current day gear for
menhaden, to catch menhaden. It was not widely used until the 1870s, when the first purse boat
was developed. Today’s fishery, while still based on the purse seine, is even-more technically
efficient. A hydraulic power block is used to pull the net; the purse boats are now aluminum
rather than wood and motorized rather than powered by oar; nylon has replaced the heavier and
less durable natural fiber nets; pumps are now used to transfer the catch from the net into the fish
hold; and spotter planes are used to sight the schools of menhaden.

Controversy about the harvesting of menhaden of some type has documented since the
1880s. In 1888, Assemblyman Cromwell introduced a bill to prohibit fishing using menhaden
nets in Raritan Bay, New York (The New York Times, 1888). Opposition to the fishing of
menhaden with nets was based on concerns about bycatch of bluefish and weakfish, depletion of
important prey for various game fish, and the fact that menhaden were not used for human food
but mostly for fertilizer. In 1889, Governor Ames of Massachusetts imposed a ban on the
seining of menhaden in Massachusetts’s waters, and especially in Buzzard’s Bay. Opposition
was primarily by recreational anglers and focused on the perceived value of menhaden to water
quality and the abundance and biomass of various game fish.

Today, the arguments are much the same but with some new additions: (1) anglers and
environmental groups are concerned that an important source of filtration of water has been
diminished with the harvesting of menhaden (i.e., menhaden are believed to be important to
water quality because they are filter feeders on excess microscopic algae); (2) menhaden are
important prey for major game fish, seabirds, and marine mammals in the Bay, and reductions in
the abundance and biomass of menhaden could have negative ramifications for the abundance
and health of various game fish, seabirds, and marine mammals; (3) menhaden are harvested for
manufacturing products, which do not necessarily require menhaden or any fish (e.g., feed for
livestock), and thus, are more valuable in the services they provide to the Bay ecosystem than
they are in terms of meal and oil; and (4) the reduction plants generate undesirable odors.

Bait and reduction are the two primary fisheries for Atlantic menhaden. Atlantic
menhaden are harvested in the Northwest Atlantic, primarily between Rhode Island and North
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Carolina. Yellowfin menhaden (Brevoortia smithi) are also harvested in the northwest Atlantic,
but available landings data from the National Marine Fisheries Service does not differentiate the
two species. In 2007, landings of menhaden—both bait and reduction fisheries--were reported
for twelve Northwest Atlantic coastal states: (1) Virginia, (2) New Jersey, (3) Maryland, (4)
Massachusetts, (5) North Carolina, (6) New York, (7) Connecticut, (8) Maine, (9) Florida East
Coast, and (10) Rhode Island, (11) Delaware, and (12) New Hampshire. Of the fourteen
Northwest Atlantic coastal states—Maine through Florida, nine either prohibit the use of purse
seines to catch menhaden or the harvesting of menhaden by purse seines for reduction purposes.
Virginia and North Carolina allow the harvesting of menhaden by purse seine for reduction
purposes. The North Carolina fishery ceased operations in 2004, and Virginia in conjunction
with the Atlantic States Marine Fisheries Commission imposes an overall cap or quota on
landings and has seasonal and spatial limits, along with limits on by catch. The present cap on
harvests from Chesapeake Bay is 109,020 metric tons. The seasonal limits are May 1 to the
Saturday following the third Friday of November. In 2010, the allowable cap was increased to
122.7 thousand metric tons because of under harvesting in 2009. The current management
regime allows under-harvest in one year to be credited to the next year.

The commercial reduction fishery is located in Reedville, Virginia where> OMEGA
Protein is the sole harvester and processor of menhaden into meal and oil. While bait fisheries
for menhaden exist in several states, purse seines are prohibited unless the harvesting is primarily
for baitfish; e.g., Rhode Island, Maine, New York, New Jersey, Virginia, and North Carolina.
The fact that only one company processes menhaden for meal and oil has been a point of
contention by those opposed to the reduction fishery. Many incorrectly view OMEGA as a
monopoly; there are substitutes available for menhaden (e.qg., other species and various plants,
such as soybeans). OMEGA falls more in line with what is referred to as monopolistically
competitive; that is, they can differentiate their product, but there are substitutes available.

The commercial menhaden fishery is viewed as being highly important to the economy of
Reedville, Virginia. During calendar year 2008, OMEGA employed up to 317 individuals in
Reedville.® The company employs approximately 127 full-time, year-round employees. The
Reedville facility had total sales of approximately $60.0 million in 2008. The latest information
available indicates that the population of Reedville is 2,140 individuals, and mean income per
household is $39.3 thousand. In 2008, the population of Northumberland County was
approximately 12.9 thousand individuals. The median household income for Northumberland
was $47.2 thousand in 2008. Private nonfarm employment was approximately 2.0 thousand
individuals in 2007.* The North Carolina Economic Intelligence System estimates that the per
capita income in Northumberland County equaled $27.5 thousand in 2008, and that the total
employment for 2008 equaled 5.6 thousand individuals.

OMEGA Protein employed up to 317 individuals in 2008. Mean monthly income per
employee ranged from $2.2 thousand in February to a high of $5.6 thousand in 2008. Mean

% Reedville is located in Northumberland County, Virginia.

® All information on employment and statistics related directly to operations of OMEGA Protein were
provided by OMEGA Protein

* Summary statistics for Northumberland County were obtained from the U.S. Census Bureau, State and
County Quick Facts and are based on the most recent data available.
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annual income equaled $44.3 thousand, which is considerably higher than the per capita income
for all of Northumberland County; i.e., $27.5 thousand. The major sources of employment for
Northumberland County are manufacturing, which includes OMEGA Protein’s processing
activities, retail trade, and construction.® A report done during the 1990s, “The Economy and
Demographics of Northumberland County, Virginia” listed tourism as the county’s fastest
growing industry. Based on the detailed North American Industry Classification of industries,
seafood packaging and preparation, which includes OMEGA Protein, generated the largest
employment for Northumberland County in 2008.

1.2 Management and Resource Conditions of Menhaden

Presently, the menhaden fishery is managed under the purview of the Atlantic States
Marine Fisheries Commission (ASMFC) with each state implementing its own regulations
consistent with realizing the goals and objectives of ASMFC. The first Fishery Management
Plan (FMP) was developed in 1981. Since then, there have been several revisions and addenda.
An error in the assessment was identified which resulted in a change in overfishing status. The
latest stock assessment by the ASMFC concluded the stock is not overfished but it experienced
overfishing in 2008 (ASMFC, 2010). Addendum V seeks to consider revision of the
management plan’s biological reference points and proposes new thresholds and targets.
Addendum 1V extended the overall cap of 109.0 thousand metric tons through 2013. Of all
states between Maine and Florida, except Virginia, management and regulations are established
by respective state resource agencies. In Virginia, management and regulation of menhaden is
under the control of the General Assembly, and the regulations are listed in the Code of Virginia,
which has been a contentious issue for many years. All states between Maine and Florida,
except Massachusetts, New York, Virginia, and North Carolina, either prohibit the use of purse
seines or prohibit the harvesting of menhaden for reduction purposes.

The latest stock assessment by the ASMFC concludes the stock is not overfished and
overfishing is not occurring relative to the current reference points (ASMFC, 2010). This
assessment, however, was based on a 2008 benchmark. A January 2011 “Quick Guide to
ASMFC Species Stock Status,” based on a 2009 benchmark assessment declared overfishing to
be occurring. Uncertainties in the assessment, however, do not preclude the possibility that
overfishing may have occurred in 2008. The stock assessment report also indicates that the
determination of overfishing requires development of new reference points. The Stock
Assessment Panel recommended that alternative reference points be considered and chosen on
the basis of providing better protection for spawning stock biomass (SSB) or population
fecundity relative to the unfished level. Addendum V proposes some alternative reference points
for fishing mortality relative to spawning stock biomass.

Regardless of whether or not the resource is being overfished or overfishing is occurring,
there is an issue about whether or not the ecosystem services of menhaden have declined over
time. That is, has the continued harvesting of menhaden affected water quality and populations
of predators, such as certain species of finfish, marine mammals, and seabirds? A recent study
by Lynch et al. (2010) indicates that menhaden have little, if any, impact on water quality. The
importance of menhaden to major predators has not been scientifically established, but it is well

® Data on employment by industry obtained from the Virginia Employment Commission.
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known that menhaden constitute a large proportion of the diet of predators, which include
important game fish, seabirds, and marine mammals.

1.3 Study Background

In 2007, the Virginia Marine Resources Commission (VMRC) and the Secretary of
Natural Resources expressed concern about the social and economic importance of menhaden to
Maryland and Virginia. The VMRC, subsequently, commissioned a study, funded with the
approval of the Recreational Fishing Advisory Board and the Commercial Fishing Advisory
Board, to estimate and assess the social and economic importance of menhaden to Chesapeake
Bay region. One major question the VMRC wanted answered was “what would be the changes in
the social structure and economies of the region in response to different regulatory regimes?”
Another major question, and possibly the more important one, was “what is the economic value
of menhaden?” That is, what is the benefit to society from the menhaden resource?
Alternatively, “are menhaden worth more to society in the water than on the boat?” The major
focus of the impact and valuation assessment was the Virginia reduction fishery, and not any of
the various state, coastal, or bait fisheries.

In this report, we present estimates of the social and economic impacts and the economic
valuation of the current reduction fishery as well as changes in the allowable harvest levels of the
reduction fishery. The social ramifications, while highly important, are primarily limited to
descriptions of the basic social and economic structures of the various coastal counties potential
affected by the menhaden fishery. In depth-interviews, of the employees of OMEGA, however,
were conducted in an effort to assess how they would be affected by changes in the regulations
for the reduction fishery; and these are presented in this report. We also present estimates of the
economic value of menhaden to stakeholders in Maryland and Virginia. These values were
based on data obtained from a three-tier survey, which included a telephone survey, an Internet
survey, and a mail survey. The survey focused on obtaining data on the dollar amounts
individuals would be willing to annually pay for different levels of commercial harvest of
menhaden for reduction purposes.

1.4 Organization of Report

The report is organized as follows: (1) chapter 2 provides a discussion and overview of
the fishery, management regime, and issues related to the fishery; (2) chapter 3 presents a
discussion on the social and economic structure of the various counties, which might be affected
by the fishery or resource; (3) chapter 4 presents the economic impacts associated with different
allowable levels of total catch for the reduction fishery; (4) chapter 5 presents the economic
valuations associated with different allowable levels of total catch; and (5) chapter 6 presents the
summary and conclusions.
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2.0 Overview of the Menhaden Resource and Fishery

2.1 Menhaden: Basic Biological Characteristics

The life history of Atlantic menhaden (Brevoortia tyrannus) is well described in
numerous scientific documents (e.g., the 2006 stock assessment prepared by members of the
Atlantic Menhaden Technical Committee of the Atlantic States Marine Fisheries Commission).
Atlantic menhaden are found in near shore and inland tidal waters from Nova Scotia, Canada to
Florida (ASMFC, 2006). They are in the Clupeidae family that includes herrings and sardines,
which are viewed as filter feeders and either primary (i.e., eat phytoplankton) or secondary (i.e.,
eat zooplankton) consumers or both (Ahrenholz, 1991). They are also viewed as very important
prey for numerous other species of fish, seabirds, and various marine mammals.

Menhaden typically migrate northward in the early spring and southward in the fall. Not
all menhaden migrate equal distances. Over summer, the coastwide stock is stratified by latitude
and age; older fish migrate farther distances such that they are more abundant in northerly
habitats Some spawning does occur year round, but peak spawning usually occurs off the coast
of North Carolina between October and March. Menhaden are generally sexually mature by age
3 or late age 2, virtually all are mature at Age 2, and are relatively prolific spawners (ASMFC,
2006). Menhaden are viewed as being comprised of a single coastwide stock. Full (100%)
recruitment to the fishery occurs at approximately age 2.

Adult menhaden are filter feeders, which feed on phytoplankton and zooplankton. Their
role in affecting water quality because of the filtration properties remains uncertain. In fact, a
recent study by Lynch et al. (2010) indicates that the population of menhaden may have little
effect on water quality. Relative to 2008, the stock has been declared as not being overfished but
overfishing was occurring (ASMFC, 2010). A more recent benchmark assessment based on
2009 does indicate, however, that overfishing is occurring. The assessment completed in 2010
indicates that the abundance of menhaden was the lowest it had ever been relative to 1955—
109.0 billion in 1955 vs. 18.2 billion fish in 2008. A major concern is that while fecundity is
believed to be high enough to sustain the resource, the number of young fish surviving is low.
The coastwide recruitment level of menhaden has been depressed for 20 years. Young-of-the-
year juveniles are the major prey of the fish and bird predators. Historically, Chesapeake Bay
supplied more than 65% of the coastwide recruits to the population. So, the very low
recruitments for 20+ years may have impacted the coastwide stock’s abundance and its
fecundity. Because of concerns about the status of the resource, new threshold and biological
reference points are being established.

2.2 Menhaden and the Reduction Fishery: An Historical Perspective®

George Brown Goode (1880) wrote one of the earliest descriptions of the menhaden
fishery “A History of the Menhaden with an Account of the Agricultural Uses of Fish.” The
story of the fishery began in 1621, so it is said, when an Indian named Tisquantum (Squanto)

® Although menhaden are harvested for both bait and reduction, the emphasis of this study and report is on
the reduction fishery.
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advised the colonists in Plymouth on how to use menhaden as fertilizer for their crops.” As
noted by Frye (1978), this advice, however, may have more of a prank to make the colonists look
silly than being actual useful advice to help agricultural production.

Despite widespread use of menhaden as both bait and fertilizer, menhaden have not
always been exclusively harvested for fertilizer, bait, meal, and oil. As noted by Frye (1978),
menhaden were also harvested for human consumption. According to Frye, Catesby referred to
menhaden as an “excellent sweet fish,” and so excessive in fat that butter is not necessary to fry
them. William Byrd commended menhaden as food for a gourmet. In the latter 1800s,
menhaden were regularly sold as food fish in the Washington, DC fish markets. Menhaden were
also salted and shipped in large quantities to the West Indies and Guianas during the 18" and 19"
centuries to feed plantation workers. In the 1870s, the American Sardine Company of New
Jersey was canning and shipping sardines around the world and was given a medal of merit at
Vienna in 1873. In the 1940s, menhaden were being canned as sardines and processed into fish
cakes for shipment to the Soviet Union and Great Britain. At one time, the US Bureau of
Commercial Fisheries had a marketing program to encourage the consumption of menhaden as
food (Figure 1).

Figure 1:
Menhaden Marketing Poster: US Bureau of Commercial Fisheries

~ MENHADEN

DO YOU LIKE

LOW PRICED
SMOKED AND
HERRING? WHOLESOME,
THIS IS SIMILAR. FRESH OR
TRY IT. SMOKED.
T~ o~ % e

RECOMMENDED BY

U. S. BUREAUSOESEISHERIES

DEPARTMENT OF COMMERCE

ASK FOR COOK BOOK

" Much of the discussion in this section is based on material in John Frye’s text “The Men All Singing: The
Story of Menhaden Fishing.”
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In the early 1880s, exploitation of the resource substantially increased. The primary
reason for increased exploitation appears to be related to the use of menhaden to produce fish oil
(Frye, 1978). In 1824, an individual named Barker developed a portable device for reducing
menhaden to oil. Subsequently, John Tallman constructed the first factory to cook fish by steam,
and then a second factory in 1841. In 1826, the first purse seine vessel was constructed, which
eventually displaced most of the other types of vessels and gears used to harvest menhaden. By
1879, there were approximately 56 factories, 279 vessels, and 3,337 fishermen landing and
processing nearly 800 million fish.

In 1955, there were 23 reduction plants operating along the Atlantic coast (Smith, 1991).
There were 150 vessels, which landed 641,400 metric tons of menhaden (Table 2.1). In 1960, 20
plants and 160 vessels landed and processed 529,800 metric tons of menhaden. Prior to 1997,
there were two companies (AMPRO or American Protein and OMEGA Protein) processing
menhaden in Virginia and one company operating in North Carolina. The North Carolina
company ceased operations in 2004. In 2008, there was one plant, OMEGA Protein, harvesting
and processing Atlantic menhaden for reduction. OMEGA bought out AMPRO and shuttered
AMPRO operations in 1997. The current OMEGA plant is based in Reedville, Virginia
(Northumberland County) and operates 10 purse seine vessels. In 2008, approximately 141,100
metric tons were landed and processed; reduction landings of menhaden equaled 143,800 metric
tons in 2009 (The Atlantic Menhaden Review Team, 2010).
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Table 2.1. Reduction Plants, Purse Seine Vessels, and Landings (1,000 mt), Atlantic

Coast®
Year Plants Vessels Landings (1,000 mt)
1955 23 150 641.4
1956 24 149 712.1
1957 25 144 602.8
1958 22 130 510.0
1959 23 144 659.1
1960 20 115 529.8
1961 20 117 575.9
1962 19 112 537.7
1963 17 112 348.9
1964 18 111 269.2
1965 18 84 273.4
1966 17 76 219.6
1967 20 64 183.5
1968 18 59 234.8
1969 17 51 161.6
1970 15 54 258.4
1971 14 51 250.3
1972 11 51 365.9
1973 11 58 346.9
1974 10 63 292.2
1975 12 61 250.2
1976 11 62 340.5
1977 12 64 341.1
1978 12 53 344.1
1979 12 54 375.7
1980 11 51 401.5
1981 11 57 381.3
1982 11 47 382.4
1983 10 41 418.6
1984 8 38 326.3
1985 6 24 306.7
1986 5 16 238.0
1987 6 23 327.0
1988 6 30 309.3

#Source of Data: Smith, J.W. (1991). The Atlantic and Gulf Purse Seine Fisheries: Origins,
Harvesting Technologies, Biostatistical Monitoring, Recent Trends in Fisheries Statistics, and
Forecasting. Marine Fisheries Review.
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Menhaden are not currently harvested only for reduction. There appears to be a growing
menhaden fishery for bait.® This has occurred, in part, to rising prices and reduced supplies of
Atlantic sea herring, which has been the primary bait for the American lobster fishery.
Menhaden are used as bait in both the American lobster and blue crab fisheries. In 2008, 46.8
thousand metric tons of menhaden were harvested for bait; in 2009, landings of menhaden for
bait declined to 37.9 thousand metric tons (Table 2.2).

Table 2.2. Menhaden Landings for Bait, by Region? (1000’s of Metric Tons)

Year | New England | Mid-Atlantic | Chesapeake Bay | South Atlantic | Total
1985 6.15 1.82 16.42 2.27 26.66
1986 13.75 1.33 10.46 2.44 27.98
1987 13.28 1.29 13.50 2.56 30.63
1988 19.73 1.21 12.43 2.88 36.25
1989 9.54 1.58 16.48 3.41 31.02
1990 11.19 4.49 11.06 4.07 30.80
1991 14.47 7.98 10.40 3.39 36.23
1992 12.44 13.04 10.45 3.10 39.03
1993 11.64 13.40 15.65 2.10 42.80
1994 0.43 17.81 17.72 3.17 39.14
1995 4.08 17.18 19.55 1.57 42.39
1996 0.04 16.20 18.49 0.58 35.31
1997 0.14 17.60 17.13 1.66 36.53
1998 0.21 15.34 22.49 1.33 39.37
1999 0.15 12.78 21.94 1.32 36.20
2000 0.19 14.50 19.65 0.97 35.30
2001 0.08 12.18 22.67 1.37 36.31
2002 0.69 11.50 23.73 1.14 37.06
2003 0.12 8.00 24.93 0.79 33.85
2004 0.03 9.60 25.33 0.50 35.47
2005 1.02 8.18 28.97 0.66 38.83
2006 1.56 9.89 14.50 0.51 26.45
2007 2.61 17.10 22.54 0.55 42.80
2008 7.78 17.55 21.15 0.31 46.79
2009 3.71 15.00 18.17 0.99 37.87

Source of Data: Atlantic States Marine Fisheries Commission (2010). 2010 Review of the
Fishery Management Plan and State Compliance for the 2009 Atlantic Menhaden Fishery.

8 It should be acknowledged that monitoring of bait landings has greatly improved over time, so the trend
given by the data could be tracking quality/coverage of sampling as much as changes in bait landings.
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In 1950, total reported landings for reduction and bait of menhaden equaled 317.6

thousand metric tons (Table 2.3). Landings increased to an all time high between 1950 and 2009
of 697.4 thousand metric tons in 1956. In 2009, total reported landings equaled 183.8 thousand
metric tons. During the 1950s, average annual landings equaled 535.1 thousand metric tons.
Average annual landings were below 350.0 thousand metric tons for all decades after the 1950s.
Between 2000 and 2009, average annual landings equaled 204.9 metric tons. For the past 30
years, there has been a generally downward trend in total landings of menhaden (Figure 2) which
it should be remember has been concurrent with the decline in fishing effort.

Table 2.3. Total Landings (metric tons) of Menhaden, Atlantic Coastal States, 1950 — 2009

Year Metric Virginia | Virginia’s Average | Average Average

Tons Landings Share of Total 10 VA 10 VA 10 year
Landings year year Share

1950 317,648.4 77,027.5 24.25

1951 348,861.8 57,604.1 16.51

1952 418,945.6 41,245.4 9.85

1953 571,092.3 72,609.9 12.71

1954 606,243.0 129,244.6 21.32

1955 629,043.9 142,166.1 22.60

1956 697,362.1 85,751.2 12.30

1957 602,193.6 120,408.7 20.00

1958 501,802.0 145,383.2 28.97

1959 658,122.4 187,019.0 28.42 535,131.5 | 105,846.0 19.7

1960 534,045.6 111,585.5 20.89

1961 587,065.3 133,857.0 22.80

1962 585,738.0 146,781.4 25.06

1963 384,697.7 115,994.7 30.15

1964 302,016.0 150,008.4 49.67

1965 318,992.6 159,490.7 50.00

1966 233,619.8 123,555.5 52.89

1967 210,296.0 99,912.4 4751

1968 250,269.3 122,342.9 48.88

1969 177,051.3 80,828.9 45.65 358,379.2 | 124,435.7 39.4

1970 284,870.8 202,286.1 71.01

1971 266,192.2 178,783.0 67.16

1972 378,038.7 249,204.7 65.92

1973 369,109.7 224,967.2 60.95

1974 319,762.7 172,027.4 53.80

1975 275,189.1 143,238.4 52.05
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(Continued)

Year Metric Virginia | Virginia’s Average | Average Average

Tons Landings Share of Total 10 VA 10 VA 10 year
Landings year year Share

1976 363,636.4 199,927.7 54.98

1977 361,776.7 227,376.2 62.85

1978 333,988.8 190,879.7 57.15

1979 404,113.9 206,549.9 51.11 335,667.9 | 199,524.0 59.7

1980 429,722.3 243,682.3 56.71

1981 402,762.2 181,760.0 45.13

1982 401,521.3 271,537.2 67.63

1983 400,124.6 292,440.0 73.09

1984 307,779.7 220,373.3 71.60

1985 356,432.9 290,083.2 81.39

1986 249,856.6 202,156.6 80.91

1987 318,592.0 279,199.4 87.64

1988 296,756.7 249,730.7 84.15

1989 313,157.0 277,675.0 88.67 347,670.5 | 250,863.8 73.7

1990 362,590.5 319,588.5 88.14

1991 343,833.1 272,697.0 79.31

1992 311,927.1 260,739.7 83.59

1993 344,856.9 289,995.6 84.09

1994 286,443.1 232,817.6 81.28

1995 363,588.1 319,535.3 87.88

1996 305,787.6 265,034.8 86.67

1997 291,133.6 225,510.7 77.46

1998 275,425.1 230,757.4 83.78

1999 208,214.6 171,531.4 82.38 309,380.0 | 258,820.8 83.5

2000 208,871.3 166,529.5 79.73

2001 260,690.8 220,967.0 84.76

2002 210,918.6 165,536.3 78.48

2003 203,103.8 169,585.2 83.50

2004 214,088.9 181,347.1 84.71

2005 194,281.2 169,000.2 86.99

2006 182,732.5 168,279.6 92.09

2007 217,028.1 190,525.1 87.79

2008 173,567.4 160,294.0 92.35

2009 183,822.6 159,392.6 86.71 204,910.5 | 175,145.7 85.7
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Figure 2. Total Landings (metric tons) of Atlantic Menhaden, 1950-2009
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2.3 Menhaden and the Atlantic Coastal States

What are the Atlantic coastal states with menhaden fisheries? Between 1950 and 2009,
all 14 Atlantic coastal states had some level of landings (Table 2.4). In 1950, all states except
Georgia and New Hampshire had reported landings of menhaden. Between 1950 and 2009, only
five states landed menhaden in each year—Connecticut, Florida, New York, North Carolina, and
Virginia. Maryland and New Jersey had landings in nearly all years. Maryland had no reported
landings in 1995 and 1996, and New Jersey had no reported landings in 2008. Georgia had
landings in only one year—1982, and the level was 0.1 metric tons. New Hampshire had
landings in only ten years between 1950 and 2009. It is clear that Virginia stands out with the
highest level of landings among all the states. In 1950, Virginia landings accounted for 24.3% of
total Atlantic menhaden landings; in 2009, Virginia landings accounted for nearly 87.0% of total
landings; and over the entire period, 1950-2009, landings of menhaden in Virginia accounted for
53.3% of the total landings of Atlantic menhaden.
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Table 2.4. Landings (metric tons) and Share of Total Landings by Coastal State.

Share of Share of Share of
State 1950-2009 Total 1950 Total 2009 Total

Connecticut 4,162.80 0.02 19.80 0.01 73.30 0.04
Delaware 1,692,800.00 8.10 68,882.10 21.69 31.80 0.02
Florida 466,470.90 2.23 9,642.90 3.04 23.90 0.01
Georgia 0.10 0.00 0.00 0.00 0.00 0.00
Maine 181,192.00 0.87 222.30 0.07 75.70 0.04
Maryland 137,878.30 0.66 497.80 0.16 4,337.40 2.36
Massachusetts 308,294.90 1.47 3,974.40 1.25 3,174.60 1.73
New 230.80 0.00 0.00 0.00 0.00 0.00
Hampshire

New Jersey 2,859,900.00 13.68 62,858.80 19.79 15,543.10 8.46
New York 652,507.30 3.12 37,426.50 11.78 157.50 0.09
North_ 3,296,700.00 15.77 56,656.50 17.84 963.80 0.52
Carolina

Rhode Island 149,426.00 0.71 3.70 0.00 48.90 0.03
SOUth. 15,420.70 0.07 436.10 0.14 0.00 0.00
Carolina

Virginia 11,146,000.00 53.30 77,027.50 24.25 | 159,392.60 86.71
Total 20,911,000.00 100.00 317,648.40 100.00 | 183,822.60 100.00

Data discrepancies, however, complicate the assessment of trends in landings of Atlantic

menhaden. First, more than one type of menhaden is harvested in the bait and reduction
fisheries. Occasionally, yellowfin menhaden may be caught, but the National Marine Fisheries
Service (NMFS) does not uniquely identify the two types of menhaden. Then, there are data
reporting discrepancies. NMFS, in its electronic data base available on line, indicates that in
2009, Virginia landings from 0 to 3 miles equaled 30,836,000 pounds of Atlantic menhaden;
319,979,000 pounds were landed from 3 — 200 miles. In their Fisheries of the US Report for
2009, NMFS reports total menhaden landings for Atlantic coastal states equaling 33,139,000 for
3 - 200 miles and 368,560,000 for 0 — 3 miles.

Landings data for the menhaden purse seine fishery, as well as several other fisheries, are
usually viewed as confidential. If it is possible to uniquely identify a company from the data,
then typically landings data are grouped into some other species grouping. A recent memo from
Joe Smith to NMFS personnel with special interest in menhaden (December 17, 2010), however,
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reports that landings by the purse seine fleet in Reedville, VA equaled 473,030,000 standard
fish® or 143,754 metric tons; landings in 2010 equaled 602,450,000 standard fish or 183,085
metric tons. Landings in 2010 represent a 27.4 % increase over the landings in 2009."°

In 1955, Atlantic purse seine landings equaled 641.4 thousand metric tons (Table
2.5). In 2009, purse seine landings equaled 143.8 thousand metric tons, which represents a
decline of 77.6 % relative to landings in 1955. Again, effort has declined considerably over this
time period as the infrastructure of the reduction operation has deteriorated along the coast. In
2008 and 2009, only one company was harvesting Atlantic menhaden via purse seine for
reduction purposes. The 2008 fishing year had the lowest effort level on record. While the total
landings have substantially declined, the landings per unit effort (LPUE) have substantially
increased. In 1955, LPUE equaled 233.4 metric tons per vessel week but increased to 479.3
metric tons per vessel week in 2009. How much of the increase is associated with changes in
resource conditions versus changes in technical efficiency is not known. Given that the 2010
stock assessment for menhaden indicates a substantial decline in the number of Atlantic
menhaden, it appears that gains in LPUE were driven mostly by improvements in technical
efficiency especially searching strategies, locating capability, and more careful allocation of
effort to raise efficiency (ASMFC, 2010).

%1000 standard fish equals 670 Ibs. This is then converted to kg and mt. NMFS
1% There was a shift in effort by OMEGA to the Atlantic given the Deep Water Horizon spill in April 2010.
Through Sep 30, 2011, landings of gulf menhaden are 85% higher in 2011 than 2010
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Table 2.5 Menhaden Landings, Atlantic Purse Seine Fishery, 1955-2009°

Year Fishing effort Landings Year Fishing effort Landings
vessel-weeks | (1000’s metric vessel-weeks | (1000’s metric
tons) tons)
1955 2,748 641.4 1982 948 382.4
1956 2,878 712.1 1983 995 418.6
1957 2,775 602.8 1984 892 326.3
1958 2,343 510.0 1985 577 306.7
1959 2,847 659.1 1986 377 238.0
1960 2,097 529.8 1987 531 327.0
1961 2,371 575.9 1988 604 309.3
1962 2,351 537.7 1989 725 322.0
1963 2,331 346.9 1990 826 401.2
1964 1,807 269.2 1991 926 381.4
1965 1,805 273.4 1992 794 297.6
1966 1,386 219.6 1993 626 320.6
1967 1,316 1935 1994 573 260.0
1968 1,209 234.8 1995 600 339.9
1969 995 161.6 1996 528 292.9
1970 906 259.4 1997 616 259.1
1971 897 250.3 1998 437 245.9
1972 973 365.9 1999 382 171.2
1973 1,099 346.9 2000 311 167.2
1974 1,145 292.2 2001 334 233.7
1975 1,218 250.2 2002 318 174.0
1976 1,163 340.5 2003 302 166.1
1977 1,239 341.1 2004 345 183.4
1978 1,210 344.1 2005 291 146.9
1979 1,198 375.7 2006 322 157.4
1980 1,158 401.5 2007 333 1745
1981 1,133 381.3 2008 262 141.1
2009 300 143.8

8Source of Data: National Marine Fisheries Service, Sustainable Fisheries Branch,
Beaufort, NC. Forecast for the 2010 Gulf and Atlantic Menhaden Purse-Seine Fisheries.
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2.4 Management and Regulation of the Atlantic Menhaden Fishery

The Atlantic States Marine Fisheries Commission (ASMFC) maintains a list of current
menhaden regulations by state (Table 2.6). The first Fishery Management Plan (FMP) for
Atlantic menhaden was developed in 1981. The original FMP did not provide or require any
specific management measures. In 1982, the Atlantic menhaden Management Board
recommended seasonal limits, but the proposed limits were never fully implemented (ASMFC,
2004). The FMP was revised in 1992, but the revisions focused primarily on data collection
activities and research needs. Amendment 1 was subsequently implemented in 2001 (ASMFC,
2001). This amendment developed a new overfishing definition and required all purse seiners to
report their catches. Since 2001, there have been four addenda to the FMP. Addendum III
established an annual harvest limit or cap of 109.0 thousand metric tons on reduction harvest
levels from Chesapeake Bay. Addendum IV, the most recent, extends the harvest cap through
2013. Addendum V (2011) is the subject of public hearings at the time of this report.

Each Atlantic coastal state has its own set of regulations for menhaden. Most of the
regulations prohibit the harvesting of menhaden either by purse seine or for reduction (Table
2.6). The states of Rhode Island and New Jersey explicitly prohibit the harvesting of menhaden
for reduction purposes. The states of New Hampshire, Connecticut, Delaware, Maryland, South
Carolina, Georgia, and Florida either prohibit purse-seine operations or mobile gear fisheries in
state waters. Massachusetts, Virginia, New York, and North Carolina permit the harvesting of
menhaden either by purse seine or for reduction purposes subject to spatial and temporal
restrictions. The Virginia reduction fishery is also subject to an annual quota of 109.0 thousand
metric tons from Chesapeake Bay.

Table 2.6. Atlantic Menhaden Regulations by State®

Maine Reporting requirements cover all baitfish fisheries, including gillnets
and purse seines.

New Hampshire State law prohibits the use of mobile gear in state waters

Massachusetts No specific menhaden regulations. Purse seining prohibited in some
areas. Mandatory dealer reporting (SAFIS).

Rhode Island Menhaden harvest by purse seine for reduction (fish meal) purposes
is outlawed. Mandatory dealer reporting (SAFIS).

Connecticut Purse seines prohibited in state waters. Menhaden can be caught by
other gear and sold as bait.

New York Mandatory reporting for all commercial food fish license holders,

this includes all who harvest menhaden. Purse seines limited to
certain times/areas.

New Jersey Prohibited purse seining for reduction purposes in state waters.
Mandatory reporting for purse seine (bait) fishery. Bait fishery
subject to gear restrictions and closed seasons.

Delaware Purse-seine fishery prohibited since 1992. No specific regulation of
gillnetting for menhaden.

Maryland Purse-seine fishing prohibited; menhaden primarily harvested by pound
net
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Potomac River

All trawling and purse nets are prohibited. Mandatory commercial

Fisheries fishing reporting
Commission
Virginia Implemented reporting requirement for bait seine/snapper rigs in

2002. The reduction fishery landings in VA are reported via daily
catch records and CDFRs to the NMFS. Required cap on reduction
harvest from Chesapeake Bay.

North Carolina

Mandatory commercial fishery reporting (trip ticket). Combination
of gear restrictions and seasonal and area closures

South Carolina

Purse seines prohibited in state waters; mandatory dealer reporting;
requests de minimis status

Georgia Mandatory commercial fishery reporting (trip ticket); state waters
closed to purse seine fishing; requests de minimis status.
Florida Purse seines prohibited in state waters; primarily a cast net fishery;

mandatory commercial fishery reporting (trip-ticket).

®Source of Information: Atlantic States Marine Fisheries Commission. “Managed
Species, State by State Regulations.”
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3.0 OMEGA Protein: The Company

3.1 An Overview

OMEGA Protein goes back to 1878 when John and Thomas Haynie established a fish
processing facility in Reedville, VA.*! Initially, the company was called the John
A. Haynie Company. In 1903, the company merged with Snow, Fallin Company. In 1913,
William Brusstar joined the company and it became known as Reedville Oil and Quano. In
1968, the company became Haynie Products, Inc., and in 1970, Haynie merged with Zapata Oil
and became known as Zapata Haynie Corporation.> The company was renamed Zapata Protein,
and subsequently, changed its name in 1997 to OMEGA Protein.

In the early stages of the company, production focused on producing guano for fertilizer
and oil. Today, the company produces meal, oil, and solubles but their intended uses have
dramatically changed. Uses of menhaden based products include food items, health
supplements, fishmeal for use in livestock, poultry, and aquaculture production, a wide array of
industrial applications, and in animal nutrition. Menhaden oil is even used in various yogurts,
breakfast cereals, margarine, and shortenings.

Since 2005, OMEGA Protein has been the only company harvesting and processing
Atlantic menhaden for oil, meal, and soluble in the Northwest Atlantic region. In 2005,
reduction landings equaled 146.9 thousand metric tons; increased to 174.5 thousand metric tons
in 2007; and fell to 143.8 thousand metric tons in 2009 (Sustainable Fisheries Branch, NMFS,
2010).

Currently, OMEGA Protein maintains its corporate office in Houston, Texas. Itis
incorporated in the state of Nevada. The company maintains operations in both the northwest
Atlantic and the Gulf of Mexico. It has processing facilities in Louisiana, Mississippi, and
Reedville, Virginia. In 2009, OMEGA Protein had operating revenues of $164.9 million, and an
operating loss of $4.3 million (Annual Report, 2009'%). It had a net income loss of $6.2 million.
Between 2006 and 2008, the company had positive operating income and net income in all years.
During 2009, the company employed between 503 (December 2009, offseason) and 1,148
(August, peak season) individuals. In 2008 and 2009, the company had export sales of fishmeal
and fish oil of $81.0 million in each year. In 2008, total fish catch equaled 458.1 thousand tons,
and increased to 469.1 thousand tons in 2009. Its production of fishmeal, oil, and solubles
equaled, respectively, 178.7 and 180.1 thousand tons in 2008 and 2009. In 2008 and 2009, total
sales equaled, respectively, $177.4 and $164.9 million.

3.2 OMEGA Protein: Reedville, VA

The harvesting and processing activities conducted by the Reedville, Virginia facility are
at the center of the controversy about the harvesting of Atlantic menhaden from the Northwest

! Much of the material in this section is based on information available from the OMEGA Protein web site
and John Frye’s (1978) text “The Men All Singing: The Story of Menhaden Fishing.”

12 George W. Bush started Zapata Qil for oil and natural gas exploration in 1952.

3 www.omegaproteininc.com/investors/annual-report.asox
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Atlantic. Various individuals and associations have complained about odor from the plant; the
company is overfishing the menhaden resource and jeopardizing water quality of Chesapeake
Bay; major predators, particularly various game fish such as striped bass, bluefish, and spotted
sea trout, are being deprived of important prey species; the company is a monopoly; menhaden
are not directly consumed as human food; few states allow harvesting menhaden for reduction
purposes; and the products produced using menhaden could be produced from other raw
materials.

The validity of the various concerns and issues is uncertain. For example, Lynch et al.
(2010) concluded that menhaden had little, if any, effect on water quality. A textbook type
analysis of the sales and distribution of menhaden products, as well as the argument that other
products could be used to produce the same product, negates the argument that OMEGA Protein
is a monopoly. Itis true that major predators do consume menhaden, but the dependence on
menhaden for the well being of the predator populations is unknown. Nevertheless, the
Commonwealth of Virginia’s concern about the social and economic importance of menhaden to
the region resulted in their request for a study of the reduction fishery. Issues to be addressed
were as follows: (1) the economic importance of the reduction fishery and related activities to the
economy of Commonwealth and Maryland; (2) the communities or counties which might be
affected by reductions in the allowable harvest of menhaden from Chesapeake Bay; and (3) the
economic value of ecosystem services of menhaden vs. the value of the harvesting and reduction
activities.

3.2.1 REEDVILLE PROFILE

The harvesting and reduction activities are based in Reedville, which is located in
Northumberland County, Virginia. In the following section, we provide a brief profile of
Reedville, Virginia.**

3.2.1.1 Geographic Description

Reedville is located at the distal end of the Northern Neck, projecting into Chesapeake
Bay. While Cockrell’s Creek is most associated with Reedville, the community is proximate to
the Wicomico River, and northerly portions of the community are adjacent to the Potomac River.

Reedville, like many fishing communities in Virginia, is unincorporated, and
unfortunately is not a census designated place making data availability limited from the U.S.
Census Bureau. Reedville, in general, focuses around Cockrell Creek, with a portion of the
community in the village of Fleeton, situated to the east of the creek, another portion to the west
of the creek in Fairport, and “downtown” or Main Street Reedville projecting into the creek from
the north. Somewhat further north, toward Burgess (another unincorporated community in
Northumberland County), is Greenfield, which is also within the Reedville zip code. Also
recognized within Reedville are villages of Tibitha and Chesapeake Beach.

“ Information for this community profile was collected from interviews and community visits in the area in
2008. Additional information was gathered from existing published data and citations are provided. The profile of
Reedville, the geographic description, and the descriptions of the historic and modern menhaden fisheries was
prepared by Winnfred Ryan (formerly a VIMS employee).
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The community of Reedville is predominantly a fishing and residential community. In
the last 10 or 15 years additional residential development has been, but no additional large
employment bases have developed in the locale.

3.2.1.2 Importance of Fishing

Fishing is important in Reedville. There is a crab processor that receives some fresh crab
in the area of Greenville; a crab house that handles soft crab; another fish house that handles
several types of fish; a seafood restaurant and a major bait provider on Main Street; on the
Fleeton side, there is a fish house that handles several types of fish and has associated a deli and
retail fish shop in addition to a major processor and a marina with the Smith Island Ferry, and
several crabbers with numerous pots located on their docks are observed in the area; and on the
Fairport side there is a now predominantly closed down fish factory, a marina with seafood
restaurant, and the Tangier Island Ferry. Otherwise for economic activity, there is some limited
retail shopping, with two small “general store” type groceries, one located nearer Greenfield, and
one near Tibitha, a fabric and quilt store, a thrift shop, a boat dealer, a hardware store, an
exercise studio, and four restaurants (one an ice cream parlor), in addition to a bank and an
acupuncturist, which were observed in the locality.

3.2.1.2.1 Historic Fishing

Fishing has been an activity in the area since pre-Colonial days. Native Americans in
Virginia used weirs and spears, and Colonial era farmers took advantage of anadromous fish runs
to supplement farming (Wharton, 1957), even to feed the slaves that worked plantations along
the rivers of Virginia, including those of the Northern Neck. In the mid-1800s, Elijah Reed
brought menhaden fishing and processing to Cockrell’s Creek. By 1912, there were eight plants
capitalized at two million dollars in and around Reedville on the creek with more than 60 fish
boats steaming forth weekdays in the summer (Frye, 1978). At that time there were 20 plants in
Virginia, and an additional eight were situated on Northern Neck, in adjacent counties to
Northumberland, but the greatest concentration on the entire Atlantic Coast was at Reedville
(Turrentine, 1913.).

Reflecting the history of fishing, on Main Street is the former millionaire’s row of homes
now on the National Register of Historic Places, which is formally known on the register as the
Reedville Historic District. These homes were the homes of menhaden captains and factory
owners, which were built mainly in the late 1800s. Included among these is the Reedville
Fisherman’s Museum, which is also home to two additional National Register properties, vessels
the Elva C, a deck boat, and the Claud W. Somers, a skipjack.’> Much of the museum’s
emphasis is on the menhaden fishery, but other local fisheries, including pound net fishing and
crab pot fishing are also described and interpreted.

3.2.1.2.2 Modern fishing

The menhaden purse seine fleet for Virginia is associated with Reedville and the
menhaden processing company located in Fleeton. The industry consists of eleven vessels, and a
reduction plant that processes menhaden into oils and solids for various uses. The plant operates

Bhttp://www.nr.nps.gov/iwisapi/explorer.dlI?IWS_SCHEMA=NRIS1&IWS LOGIN=1&IWS REPORT=
100000066
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year round for the oil processing, but only from approximately March to December for fishing,
offloading, net mending, and other activities. While the menhaden purse seine fleet is important
to Reedville, as well as the county, as its largest employer, other menhaden fishing — using
snapper rigs, and pound nets for provision of bait- is also important.

At least two locations on Cockrell’s Creek provide bait for local fishermen — one on Main
Street, and one in Fleeton. Menhaden is also important to the local crab fishery where it is used
by crabbers for bait, which is off-loaded in Greenfield. The Cockrell’s Creek fish house
provides fish for two other processors in the area, one of which is within Northumberland
County, the other is in Westmoreland County. It is assumed that the fish would be used as bait or
other non-edible uses. The Main Street location is part of a multiple location bait provider and
trucking company that provides bait for fishermen from New Jersey to Florida and westward to
Louisiana.

The fish house - deli/restaurant on Cockrells Creek serves as a fisherman’s hangout.
Watermen stop in for lunch, and discuss local fishing conditions. In part this is because it is one
of only a few locations open for lunch that is convenient for watermen offloading catch or in
need of fuel or bait. It also provides a location that watermen can interact with local residents to
discuss the season and menhaden availability. During one visit, for example, a patron asked one
waterman if he had “provided lunch,” acknowledging the links between watermen and other
businesses.

3.2.1.3 Social Interactions

Social connections in this community for long-term residents are generally recognized as
having some association with fishing. The first person met in March of 2009 was a fisherman on
a menhaden vessel, who has a brother who is a pound netter, and whose parents own a seafood
restaurant. Similar interactions were revealed in a series of interviews of 20 employees at the
menhaden plant and other interviews around the community, with a substantial number of long
term residents (“born heres” as they are referred to in the local newspaper) have family members
past or present who work in fishing. In general, those with connections to fishing have a sense of
appreciation of fisheries and what it means to the community’s history, traditions and economy.
Even the odor generated by the menhaden processing is referred to in a more positive light as
“the smell of money” (Garrity-Blake, 1994)

Not all local residents have connections to fisheries or are as appreciative, though.
Newcomers tend to want to change the situation, particularly with regard to the smell and/or the
visual aesthetics of the menhaden plant from the creek. The plant has undertaken efforts to
reduce odors, but even plant employees admit that on occasion the odor can be unpleasant in
Reedville.

3.2.1.4 Demography*®

The population of Reedville in 2000, as defined by zip code 22539, was 2315 people. The
population was slightly higher for females (52.1%) than males (47.9%). The median age of the
locality’s population in 2000 was 55.5 years.

' Demographic statistics were only available for 2000 at the time these profiles were being developed.
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In 2000, the ethnic composition of Reedville consisted of 99.7% of the population self-
identifying a single race. Of those who self identified a single race, 80.7% identified white,
18.4% identified black or African American, and less than 1% for each of the other racial
categories 17Hispanic or Latino people made up 1.3% of the locality’s population in 2000.

In 2000, 98.2% of the population of Reedville was native born Americans. For the 1.8%
of the population that was foreign born, the most frequently reported regions of birth included
Europe (66.7%), Northern America (21.4%), and Latin America (11.9%). The most commonly
reported ancestries in 2000 were English (22.3%), other ancestries (19.6%), and United States or
American (16.3%).

In 2000, the average household size for Reedville was 2.14 persons, and the average
family size was 2.57 persons. For people 15 years of age and over, 64.3 % were married in 2000.
Single parent families with children comprised 7.2% of all families in the locality. Single person
households comprised 27.9% of all households in the county and nonfamily households
comprised 31.5% of all households in the county in 2000. Of the population 5 years of age and
over in 2000, 23.7% reported having a disability. The group most frequently reporting having a
disability (35.8%) is the segment of the population 65 years of age and over.

3.2.1.4.1 Education

In 2000, for the population of Reedville 25 years of age and over, 71.2% had high school
graduate or higher levels of education and 15.9% had a bachelor’s degree or higher levels of
educational attainment. At that time 5.3% had graduate or professional degrees.

3.2.1.4.2 Employment

In 2000, 38.1% of the locality’s population 16 years of age and over was in the labor
force, and 1.4% was unemployed. Of women 16 years of age and over, 33.3% were in the labor
force, and 33.3% were employed.

In Reedville, the most common occupation was management, professional, and related
occupations (27.3%). This was followed by service occupations (18.6%) and sales and office
occupations (17.1%). Farming, fishing, and forestry occupations were reported by 6.3% of the
county’s workers. In 2000, 73.7% of the county’s workers were private wage and salary
workers, 13.5% were government workers, 11.3% were self-employed in own not incorporated
business, and unpaid family workers were 1.5%.

The industries in which most workers most frequently participated in 2000 included
educational, health and social services (14%) professional, scientific, management,
administrative, and waste management services (12.4%), and manufacturing (11.9%).
Agriculture, forestry, fishing and hunting, and mining employed 6.2% of the locality’s residents
who are workers in 2000.

17 American Indian and Alaska Native, Asian, Native Hawaiian and other Pacific Islander, and some other
race.
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3.2.1.4.3 Income

The median household income in Reedville in 1999 was $39,310, and the median family
income was $44,811. In 1999, 27.7% of households in the locality had incomes under $25,000
and 15.9% of families had equivalent incomes. The per capita income at that time was $22,492.
The median earning of male full-time, year-round workers in 2000 were $31,739, and the median
earnings for female full-time, year-round workers synchronously were $22,750.

In 1999, 4.4% of families in the locality had income below the poverty level. Families
with a female householder, no husband present, were more likely to be in poverty, with 32% of
these families having incomes below the poverty level in 1999.

3.2.1.4.4 Housing

In 2000 there were 1,798 total housing units in the locality, of which 62.1% were
occupied. The median value for owner occupied units in 2000 was $143,900 and the median rent
was $509.

In 2000, housing stock in the county was mainly comprised of single unit detached
(87.3%), and mobile homes (10.2%). Homes in excess of 30 years of age in 2000 comprised
36.3% of the county’s housing stock at that time.

3.3 OMEGA Protein: 2008 Reduction Activities

In this section, a brief overview of the underlying economic metrics associated with
reduction activities in 2008 is presented.'® Some information, although used to prepare this
report and analyses, is omitted from the report because of extreme confidentiality of data.

In 2008, the Reedville facility had total sales of meal, oil, and soluble equal to nearly
$60.0 million. The total payroll for vessel and plant employees was approximately $11.4
million, which was nearly evenly divided between plant and vessel employees. OMEGA Protein
also paid approximately $1.2 million in union dues on behalf of its employees. Total operating
expenditures, excluding payroll, equaled $18.9 million. In 2008, OMEGA Protein of Reedville
donated approximately $70,000 to charity.

In 2008, the company employed 159 individuals, of which 157 were full time seasonal
workers, to harvest menhaden. They employed 140 individuals of which 126 were full time year
round employees, to process and distribute menhaden-based products. The company provides
health care, paid holidays, and retirement programs for all employees. Plant employees also
receive paid life insurance and vacation days.

'8 Detailed data on company operations in Reedville were provided directly by OMEGA in response to a
request for information about company operations. The request for information was made in early 2009 and asked
for information about 2008 activities. Reduction refers to the processing of menhaden by drying and milling to
produce meal and oil products for both animal and human consumption.
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3.3.1 AN EcoNOoMIC ASSESSMENT (IMPACT) MODEL

The detailed information provided by OMEGA Protein was subsequently used to develop
an input/output or 10 model. An 10 model facilitates the estimation and assessment of the
economic impacts of economic activity (e.g., the sales, income, and employment generated in a
county, state, or region by OMEGA Protein operations). The model was initially developed using
IMPLAN, an off the shelf 10 software package for developing impact models, based on 2006
multipliers and associated coefficients. The model was, subsequently, updated using IMPLAN
for 2008, which became available in late 2009. The 2008 IMPLAN reflects multipliers and
coefficients for 2008.

3.3.2 THE EconoMIc CONTRIBUTION OF OMEGA REDUCTION ACTIVITIES

In 2008, OMEGA Protein of Reedville had approximately 141.1 thousand metric tons of
landings. They had total sales of nearly $60.0 million and expenditures (payroll and operating
expenses) of nearly $31.5 million. OMEGA employed up to 317 individuals (December of
2008) but uses an employment base of 299 individuals. Of the 299 employees, 280 were
residents of Virginia; one was a resident of Florida; one was a resident of Tennessee; one was a
resident of Maryland; and 16 were residents of North Carolina. Of the 280 Virginia residents,
217 were residents of Northumberland County, VA, and 55 were residents of Reedville, VA.

The economic impacts or contributions are measured in terms of total sales or output,
employment, and income generated by harvesting and processing activities of OMEGA Protein.
The metrics are defined as follows:

e Output is the gross sales by businesses within the economic region affected by an activity.

e Labor income includes employee compensation (wages and salaries) and proprietors’ income
(income from self-employment).

e Employment is specified on the basis of full-time and part-time jobs. There is significant
part-time and seasonal employment in commercial fishing and many other industries.

Impacts are measured in terms of direct, indirect, and induced impacts:

e Direct effects express the economic impacts (for output, income or employment) in the sector
in which the expenditure was initially made. For example, the direct income multiplier for
the harvesting sector would show the total income generated among harvesting employees
and proprietors by demand for services from the harvesting sector. This direct impact would
result, for example, from expenditures made by commercial fishermen to suppliers of gear
and equipment.

e Indirect effects measure the economic impacts in the specific sectors providing goods and
services to the directly affected sector. For directly affected harvesters, indirect effects
would include the purchases of products from manufacturers and purchases of accounting
services. These indirect impacts extend throughout the economy as each supplier purchases
from other suppliers in turn. For example, the accounting firms would need to purchase
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office supplies and business equipment. Thus, the indirect output multiplier would represent
the total output generated in the various supplier sectors resulting from demand for goods or

services from the direct sector.

e Induced effects are the economic activity generated by personal consumption
expenditures by employees in the directly and indirectly affected sectors, as fishermen,
accountants, and other directly and indirectly affected employees spend their paychecks.
These household purchases have additional “indirect” and “induced” effects as well, all of

which are defined as induced effects.

In terms of the economic contributions of OMEGA Protein to the economies of Maryland
and Virginia, OMEGA Protein generated $59.9 million in total direct sales and $88.2 million in
total output (direct + indirect + induced impacts) to the economies of Maryland and Virginia
(Table 3.1)."° The majority of the economic impacts were generated for the economy of Virginia.
Of the total output generated for Maryland and Virginia, 99.9 % of the total sales impact was
generated for the economy of Virginia. Total employment generated equaled 519 full and part-
time jobs, and total income equaled $22.8 million. We stress that despite the fact the total
impacts, particularly in employment and income terms, are relatively low, most of the direct

sector impacts occur in Northumberland County, Virginia. Of the 299 employees, 217

individuals are residents of Northumberland County, and 55 individuals are residents of

Reedville, VA. In addition, OMEGA paid nearly $185.0 thousand in property taxes to

Northumberland County in 2008.

Table 3.1 Economic Activity Generated by OMEGA Protein, 2008

Total impacts in VA Direct Indirect Induced Total
Employment (full- and part-time jobs) 299 114 106 519
Income (thousands) $12,562 $6,191 $3,988 $22,741
Output (thousands) $59,919 $15,750 $12,459 $88,127
Total impacts in MD

Employment (full- and part-time jobs) 0 0 0.2 0.2
Income (thousands) $0 $0 $9 $9
Output (thousands) $0 $0 $27 $27
Total impacts in VA and MD

Employment (full- and part-time jobs) 299 114 106 519
Income (thousands) $12,562 $6,191 $3,997 $22,750
Output (thousands) $59,919 $15,750 $12,486 $88,155

¥ Although the Reedville facility has employees who are residents of other states, we attribute all direct
and indirect sector employment, sales, and income to the economy of Virginia. Employees who are residents from
other states may actually reside in Virginia but use a year round address of another state.
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4.0 Community Descriptions

4.1 Maryland Coastal Counties

All Maryland counties adjacent to Chesapeake Bay and the Atlantic Ocean are considered
affected by the menhaden’s ecosystem services, which include water quality effects. The City of
Baltimore is considered separately since the U. S. Bureau of Census, and the State of Maryland
consider it a county equivalent.? In the descriptions below the counties will be divided by
eastern shore and western shore of Chesapeake Bay (with Worcester County included in the
Eastern Shore although it is truly the Atlantic county), then presented in alphabetical order.

4.1.2 EASTERN SHORE
4.1.2.1 Cecil County

Cecil County is a predominantly rural county in the Philadelphia-Camden-Vineland
Metropolitan Statistical Area. The county is midway between Baltimore and Philadelphia. Major
employers in the county include W. L. Gore with facilities to manufactures electronics and
medical devices, several medical providers, a medical products R&D firm, a company that
provides propellants and rocket motors, a home furnishings, a plastics R&D firm, a food
products distributor, a large plant nursery, a grocery, a producer of residential millwork, a
publisher and two truck terminals.*

There are eight incorporated towns in the county: Cecilton, Charlestown, Chesapeake
City, Elkton, North East, Perryville, Port Deposit, and Rising Sun. Elkton is the county seat. The
nearest city of substantial size is Newark, DE, which abuts the county on its eastern border. The
nearest large cities include Baltimore, MD which is approximately 50 miles from the county and
Philadelphia which is also approximately 50 miles from the county.

41.2.1.1 Location

Cecil County is in the northeastern corner of the state, on the state lines of Delaware and
Pennsylvania. Across the state line in Delaware is New Castle County, and across the state line
in Pennsylvania is Chester County. The county shares boundaries with the Maryland counties of
Kent County to the south of Cecil County, and with Harford County to the west and across the
Susquehanna River. Cecil County is located at the northern end of the main stem of Chesapeake
Bay and surrounds the widest portions of the EIk River and the North East River as well as being
situated on the east side of the Susquehanna as it opens into the Bay.

4.1.2.1.2 Transportation

Cecil County is well connected to the rest of the United States in terms of transportation.
Interstate 95, one of the major transportation linkages on the east coast of the United States, runs

20 The counties, in alphabetical order, included in these descriptions are Anne Arundel,
The City of Baltimore, Baltimore, Calvert, Cecil, Charles, Dorchester, Harford, Kent, Prince
George, Queen Anne’s, Somerset, St. Mary’s, Talbot, Wicomico, and Worchester.

2 http://www.choosemaryland.org/Resources/pdffiles/briefeconomicfacts/Cecil BEF.pdf
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through the county. Other highways in the county include U.S. Highways 1 and 301 and State
Highways 213 and 272. Rail service is available in the county. Cecil County has a privately
owned but publicly available general aviation airport in the county near Elkton. Major airports
with commercial service are available at Philadelphia International Airport approximately 40
miles away, and Baltimore-Washington Airport approximately 65 miles away.

4.1.2.1.3 Demography

The total population of Cecil County in 2000 was 85,951 according to the U.S. Bureau of
Census. The population was evenly split between males (49.6%) and females (50.4%). The
median age of the county’s population in 2000 was 35.5 years. In 2006, the population of Cecil
County was estimated to be 99,506 people; with an estimated 49% of the population male and
51% of the population female. The median age remained 35.5 years.

In 2000, the ethnic composition of the county was comprised of 98.8% of the population
self-identifying a single race. Of those who self identified a single race, 93.4% identified white,
3.9% identified black or African American, and less than 1% for each of the other racial
categories (American Indian and Alaska Native, Asian, Native Hawaiian and other Pacific
Islander, some other race). Hispanic or Latino people made up 1.5% of the county’s population
in 2000. In 2006, 98.6% of the population was estimated to be a single race. Of the single race
population, 91.7% was estimated to be white, 4.9% was estimated to be black or African
American, and 1.5% was estimated to be Asian. The remaining groups were estimated to be
below 1%. Hispanic or Latino people were estimated to comprise 2.1% of the county’s
population in 2006.

In 2000, 98.2% of the population of Cecil County was native born Americans. For the
1.8% of the population that was foreign born, the most frequently reported regions of birth
included Europe (46.4%), Asia (24.8%), and Latin America (19%). In 2006, 97.8% of the
county’s population was estimated to be native-born Americans. The most commonly reported
ancestries in 2000 were German (19.6%), Irish (17.9%), and English (14.5%).

In 2000, the average household size for Cecil County was 2.71 persons, and the average
family size was 3.12 persons. For people 15 years of age and over, 61.2% of males and 58.3% of
females were married. Single parent families with children comprised 12.2% of all families in
the county. Single person households comprised 19.9% of all households in the county and
nonfamily households comprised 5.4% of all households in the county in 2000. In 2006, the
average household size had increased slightly to 2.75 persons and the average family size had
also increased slightly to 3.26 persons. For persons 15 years of age and over, 55.5% of males
and 50.6% of females were married. Single parent families with children comprised 14.7% of all
families in the county in 2006. Single person households comprised 24.2% of all households and
nonfamily households comprised 28.3% of all households in the county in 2006.

Of the population 5 years of age and over in 2000, 18.3% reported having a disability.
The group most frequently reporting having a disability (39.1%) is the segment of the population
65 years of age and over. In 2006, the population 5 years of age and over reporting a disability
had declined to 15.5%.
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4.1.2.1.4 Education

In 2000, for the population of Cecil County 25 years of age and over, 81.2% had high
school graduate or higher levels of education and 16.4% had a bachelor’s degree or higher levels
of educational attainment. At that time 5.7% had graduate or professional degrees. In 2006,
87.3% of the population 25 years of age and over had high school graduate or higher levels of
education and 23% had bachelor’s degree or higher levels of education. In 2006, 7.2% of the
population 25 years of age and over had graduate or professional degrees.

4.1.2.1.5 Employment

In 2000, 69.3% of the county’s population 16 years of age and over was in the labor
force, and 2.8% were unemployed. Of women 16 years of age and over, 63.6% were in the labor
force, and 60.7% were employed. In 2007, 70.2% of the county’s population 16 years of age and
over was in the labor force and 5.1% were unemployed. In 2006, 62.4% of women in the 16 and
over age cohort were in the labor force and 58.5% were employed.

The most common occupations for county workers included management, professional,
and related occupations (28.1%), sales and office occupations (26.4%), and production,
transportation, and material moving occupations (17.2%) in 2000. Farming, fishing and forestry
occupations were reported by 0.6% of the county’s workers. In 2006, the most common
occupations for county workers included management, professional and related occupations
(33.2%), sales and office occupations (24.9%), and service occupations (15.1%). Farming,
fishing and forestry remained at 0.6% of the occupations of the county in 2006. In 2000, 78.9%
of the county’s workers were private wage and salary workers, 15.1% were government workers,
5.8% were self-employed in own not incorporated business, and 0.2% were unpaid family
workers. In 2006, 80.8% of the county’s workers were private wage and salary workers, 15%
were government workers, 4.1% were self-employed in own not incorporated business, and 0.1%
were unpaid family workers.

The industries in which most workers most frequently participated in 2000 included
educational, health and social services (17.6%), manufacturing (15.8%), and retail trade (11.8%).
Agriculture, forestry, fishing and hunting, and mining employed 2.4% of the county’s workers in
2000. In 2006, the industries which were reported most frequently employing county workers
included educational serviced, and health care, and social assistance (20.4%, manufacturing
(11.3%) and professional, scientific, and management, and administrative and waste
management services (11%). Agriculture, forestry, fishing and hunting, and mining employed
2.7% of the county’s workers in 2006.

Cecil County appears to have no fishing employment within the county according to the
Bureau of Labor Statistics. This means that there are no fin fishing, shell fishing or fish
processing establishments, which contribute to unemployment insurance. There may indeed be
people who participate in fishing activities who are self-employed or who work on vessels that
are individually incorporated but do not participate in contributing to unemployment insurance.
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4,1.2.1.6 Income

The median household income in Cecil County in 1999 was $50,510, and the median
family income was $56,469. In 1999, 19.9% of households in the county had incomes under
$25,000 and 13% of families had equivalent incomes. The per capita income at that time was
$21,384. The median earning of male full-time, year-round workers in 2000 were $40,350, and
the median earnings for female full-time, year-round workers synchronously were $28,646. In
2005, the median household income in the county was $56,509, and the median family income
was $66,931. In 2005, 19.6% of households had incomes less than $25,000 and 12.5% of
families had equivalent incomes. The per capita income for the county had increased to $26,8609.
Median earnings for male full-time year-round male workers in 2006 had increased to $51,056
and for female full-time year-round workers they had increased to $36,638.

In 1999, 5.4% of families in the county had income below the poverty level. Families
with a female householder, no husband present, were more likely to be in poverty, with 21.4% of
these families having incomes below the poverty level in 1999.

In 2006, 6.2% of all families had income below the poverty level in the previous 12
months. Families with a female householder, no husband present are more likely to be in
poverty, with 22.3 % estimated to have been in poverty in the previous 12 months. Especially
hard hit are those families with a female householder with a female householder, no husband
present, with related children under 5 years only, with 33.4% of these families reporting incomes
below the poverty level.

4.1.2.1.7 Housing

In 2000 there were 34,461 total housing units in the county, of which 90.6% were
occupied. Of the occupied units, 75% were owner occupied and 25% were renter occupied. The
vacancy rate was 9.4%. Assuming all vacation homes were vacant when the census was taken,
4.3% of units in the county were for seasonal, recreational or occasional use. The median value
for owner occupied units in 2000 was $132,300 and the median rent was $617. In 2006, there
were 39,758 total units in the county, of which 90.8% were occupied. Of the occupied units in
2006, 71.7% were owner occupied and 28.3% were renter occupied. The vacancy rate was 9.2%.
The median value of an owner occupied unit in 2006 had risen to $243,200, and the median rent
had increase to $789.

In 2000, housing stock in the county was mainly comprised of single unit detached
(70.3%), single unit attached (8.6%) and mobile homes (8.2%). This pattern is similar in 2006,
with 66.4% of the housing stock being single unit detached, 11% single unit attached, and 7%
mobile homes. Homes in excess of 30 years of age in 2000 comprised 39.2% of the county’s
housing stock at that time.

4.1.2.2 Dorchester County

Dorchester County is a predominantly rural county, more recently considered a
Micropolitan Statistical Area by the U.S. Bureau of Census. Micropolitan areas are areas with a
central urban core of between 10,000 and 50,000 people, and the largest city in the statistical
area is designated the “principal city”.?> The county is designated the Cambridge Micropolitan

22 http://www.census.gov/population/wwwi/estimates/aboutmetro.html
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Statistical Area in the 2004 area map that is available online at the U.S. Bureau of Census’
website.? Major employers in the county include food processing including seafood and poultry
processing, a resort and conference center, discount retail, and printing. The county promotes
itself as having a low cost of living. There is a hospital in the county. There are several historical
museums in the county and art galleries are also within county boundaries for cultural
activities.”*

The county has two island areas in the Chesapeake, which are somewhat isolated, Hooper
Island, which is actually an archipelago of three islands, and Bloodsworth Island, also an
archipelago, which is owned by the U. S. Navy.” Hooper Island is accessible by a series of
bridges, but Bloodsworth Island is not, which may be fortunate, because it was a former bombing
and ordinance range with remaining ordinance and soil contamination.?®

Municipalities within the county include Brookview, Cambridge, Church Creek, East
New Market, Eldorado, Galestown, Hurlock, Secretary, and Vienna. The nearest sizable city is
Salisbury, approximately 30 miles away from the middle of the county, and the nearest large city
Washington, DC approximately 85 miles away, but requiring use of Chesapeake Bay Bridge.

4.1.2.2.1 Location

Dorchester County is located approximately midway north south along the Eastern Shore
of Chesapeake Bay on the Delmarva Peninsula. It shares boundaries on its north with Talbot and
Caroline Counties. On the east, its boundary is concurrent with the state line of Delaware, and
Sussex County, DE. To the southeast, it shares boundaries with Wicomico and Somerset
Counties. Across the bay to the west are St. Mary’s and Calvert Counties.

4.1.2.2.2 Transportation

The major highway in the county is U.S. 50 that provides access to Salisbury and Easton
then toward Annapolis and the Washington DC metropolitan area. There is a general aviation
public-use airport in the county, the Cambridge-Dorchester Airport. The Maryland 2005-2006
official Transportation Map shows a rail line in the county, but it is limited in extent and appears
to be a special purpose line.

4.1.2.2.3 Demography

The total population of the county in 2000 was 30,674 people. There slightly more
females (52.7%) than males (47.3%). The median age of the county’s population was 52.7%.

The county’s ethnic composition for the 99.1% of the population who self-identified a
single race included 69.4% white people, 28.4% black or African American people, and less than
1% each of the remaining groups (American Indian or Alaska Native, Asian, Native Hawaiian or
other Pacific Islander, or “some other race”).

23 http://ftp2.census.gov/geo/maps/metroarea/stchsa_pg/Nov2004/chsa2004 MD.pdf

24 http://www.dorchestereconomic.com/

2 http://www.mde.state.md.us/assets/document/brownfields/lUSN_Bloodworth_Island_Archipelago.pdf
26 http://www.mde.state.md.us/assets/document/brownfields/USN_Bloodworth_Island_Archipelago.pdf
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In 2000, 98% of the county’s population was native born Americans. For the 2% of the
population that was foreign born, the most frequently reported regions of birth were Asia
(36.3%), Europe (28.6%), and Latin America (26.7%). The most frequently reported ancestries
for residents of the county included “other ancestries” (29.3%), United States or American
(14.6%), and English (12.3%).

The average household size was 2.36 persons and the average family size was 2.86
persons in 2000. For the age cohort 15 years of age and over, 57.7% of males were married, and
49.3% of females were married. Single parent families comprised 15.1 % of all families in the
county. Single person households comprised 28.1% of all households in the county and
nonfamily households comprised 4.4% of all households in the county.

For the population age 5 and over, 22.9% had a disability. The age cohort that was most
likely to report having a disability (41%) was the group 65 years of age and over.

4.1.2.2.4 Education

The population of Dorchester County approached the national level of high school
graduates or higher level of educational attainment (80.4% for the national rate), but fell behind
with regard to higher education by having approximately half the national rate (24.4%) of
bachelor’s degree or higher level of education. In 2000, 74.2% of Dorchester County’s
population 25 years of age and over had a high school graduate or higher level of educational
attainment and 12% had a bachelor’s degree or higher level of education. Graduate or
professional degrees were held by 5.2% of the county’s population 25 years of age and over.

4.1.2.2.5 Employment

Of the 13,053 people in the county 16 years of age and over, 62.2% were in the labor
force and 3.6% were unemployed. For women 16 year of age and over 56.9% were in the labor
force and 53.1% were employed.

The most common occupations for employed workers residing in the county were sales
and office occupations (23.8%), management, professional, and related occupations (23.3%), and
production, transportation and material moving occupations (21.5%). Farming, fishing and
forestry occupations were reported by 2.5% of the county’s workers. By class of worker, the
county’s composition was 73.3% private wage and salary worker, 17% government worker,
9.5% self-employed workers in own not incorporated business, and 0.2% unpaid family workers.

The most frequently cited industries in which employed workers residing in the county
were participating included educational, health, and social services (19.7%), manufacturing
(19.6%), and retail trade (11.6%). Agriculture, forestry, fishing and hunting and mining
provided employment for 4.1% of the county’s working population.

Fishing employment in the county is important from review of the data from the Bureau
of Labor Statistics.?” Dorchester County has the highest concentration of fishery employment in
Maryland for those counties with disclosed data. In 2001 there were 16 seafood processing
establishments, and undisclosed number of shellfish fishing establishments employing at least

21 http://www.bls.gov/data/home.htm
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681 people, while in 2006 there were nine seafood processors and shellfish fishing
establishments employing 724 and 73 people respectively. In 2001 the total wages were in
excess of 14 million dollars for seafood processing alone, while in 2006 the total wages for
seafood processing were approximately $17 %2 million and total wages for shellfish fishing were
over $2 % million.

4,1.2.2.6 Income

The median household income in Dorchester County in 1999 was $34,077 and the
median family income at that time was $41,917. At that time, 36.5% of households in the county
had incomes under $25,000 and 26.7% of families had equivalent incomes. Per capita income
for the county was $18,929 in 1999. Median earnings for male full-time, year-round workers
were $29,014 and median earnings for female full-time year-round workers were $22,284.

In 1999, 10.1% of families in the county had income below the poverty level. Families
with a female householder, no husband present, were approximately three times more likely
(28.8%) to have income below the poverty level.

4.1.2.2.6 Housing

In Dorchester County in 2000, there were 14,681 housing units of which 86.5% were
occupied. Of the occupied units, 70.1% were owner occupied and 29.9% were renter occupied.
The vacancy rate was 13.5%. Assuming that seasonal and recreational units were vacant at the
time of the census questionnaires, 4.6% of the county’s housing units are for seasonal,
recreational or occasional use. The median value of owner occupied units in the county was
$92,300, and the median rent was $456.

Housing stock in the county was predominantly single unit detached structures (72.8%)
and mobile homes (10.3%). Housing units in excess of 30 years old comprised 60% of the
county’s housing stock.

4.1.2.3 Kent County

Kent County, across Chesapeake Bay from Baltimore, is a rural county in no
metropolitan or micropolitan area. The major employers in the area include medical services, a
college, a valve and coupling company, an asphalt paving/road construction company, a poultry
processor, a plant nursery, a nursing care facility, a chemical testing equipment company, and a
restaurant. The poultry processor, the plant nursery and the restaurant’s inclusion in major
employers could be dependent upon seasonal employees.?®

The county has one isolated area, Eastern Neck Island that is designated a National
Wildlife Refuge, but which appears to be under cultivation and has some minor development
(houses and/or barns) visible in the Google Earth aerial photos and the US Geological Survey
Digital Orthophoto Quadrangles.? Eastern Neck Island is accessible via bridge with connection
to Rush Island then toward Rock Hall.

28 http://kentcounty.com/bus/pdf/facts07.pdf
2 http://terraserver-usa.com/image.aspx?T=1&S=11&7=18&X=987&Y=10797&W=3
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There are five municipalities within Kent County, Betterton, Chestertown, Galena,
Millington, and Rock Hall. The county seat is Chestertown. The nearest city of substantial size
is Dover, DE, approximately 35 miles away, and the nearest large cities are Baltimore, MD
approximately 85 miles away via roads (taking the Bay Bridge) and Philadelphia, PA
approximately 70 miles.

4.1.2.3.1 Location

Kent County is directly across the bay from Baltimore, or the second most northerly
county on the eastern shore of Chesapeake Bay. It shares boundaries with Cecil County, defined
by the Sassafras River to the north, and Queen Anne’s County, defined by the Chester River to
the south. To the west of the county is Chesapeake Bay, and across the bay are Baltimore
County, the City of Baltimore, and Anne Arundel County. To the east is the state line with
Delaware where it abuts New Castle and Kent Counties, DE.

4.1.2.3.2 Transportation

The major highway in the county is US 301, found in the eastern section of the county. A
number of state highways, including 299, 444, and 213 provide additional access within the
county. The local public use airport is a small general aviation, grass airstrip known as Massey
Field. Rail service is available in the county, with lines running to Chestertown, and to
Millington.

4.1.2.3.3 Demography

The total population of the county in 2000 was 19,197 people. It was fairly evenly split
between males (47.9%) and females (52.1%). The median age of the population in the county
was 41.3 years.

The ethnicity of the population in terms of race for those who self-identified a single race
in 2000 was 79.6% white, 17.4% black or African American, and 1% ‘“some other race,” the
remaining categories comprised less than 1% each for American Indian and Alaska Native,
Native Hawaiian or other Pacific Islander, or Asian. Hispanic or Latino people comprised 2.8%
of the population in the county.

In 2000, 97.1% of the population in the county was native born Americans. For the 2.9%
of the population that was foreign born, the most common regions of birth included Latin
America (51.8%), Europe (28.3%) and Asia (8.5%). The most common ancestries for the
residents of Kent County included “other ancestries” (22.8%), English (17.2%) and German
(15.7%).

The average household size in 2000 in Kent County was 2.33 persons, and the average
family size was 2.81 persons. For the population 15 years of age and over, 58.7% of males and
51% of females were married. Single parent families with children under 18 years of age
comprised 13.7% of families in the county. Single person households comprised 27.7 % of
households in the county, and nonfamily households comprised 5.1% of all households in the
county.
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For people age five and over, 20.5% of the population had a disability. The most affected
group was the age cohort age 65 years and over which had 38.2% of the population reporting a
disability.

4.1.2.3.4 Education

The population of Kent County 25 years of age and over is generally well educated. In
2000, 78.8% of the population had a high school graduate or higher level of educational
attainment, and 21.7% had a bachelor’s degree or higher level of education, which was roughly
comparable to the national rates of 80.4% high school graduate or higher level of education and
24.4% bachelor’s degree or higher level of education. Graduate or professional degrees were
held by 9.1% of the population of Kent County in 2000.

4.1.2.3.5 Employment

The population 16 years of age and over in 2000 in Kent County totaled 15,657 people.
Of the people in the 16 years of age and over cohort, 62.2% were in the labor force, and 2.7%
were unemployed. For females 16 years of age and over, 57% were in the labor force and 54.9%
were employed.

The most frequently reported occupations for employed workers residing in the county
management, professional and related occupations (31.6%), sales and office occupations
(22.7%), and service occupations (18%). Farming, fishing and forestry occupations were
reported by 4% of the county workers. By class of worker, 73.1% of workers were private wage
and salary workers, 15% were government workers, 11.3% were self-employed workers in own
not incorporated business, and 0.6% were unpaid family workers.

The industries in which workers residing in the county most frequently were employed
included educational, health, and social services (24%), manufacturing (12.3%), and
construction (9.8%). Agriculture, forestry, fishing and hunting, and mining employed 6.3% of
the county’s workers.

Fishing employment has and is currently occurring in Kent County. Although the
number of establishments is not disclosed by the Bureau of Labor Statistics, in 2002 there was
finfish fishing in the county, and in 2001 there was an undisclosed number of establishments and
then again in 2005 and 2006 a single establishment undertaking seafood processing.

4.1.2.3.6 Income

The median household income in 1999 in the county was $39,869 and the median family
income concurrently was $46,708. At that time, 30.8% of households in the county had incomes
under $25,000 and 21.9% of families had similar incomes. Per capita income in the county was
$21,573. Median earnings for male full-time, year-round workers were $31, 899 and median
earnings for female full-time, year-round workers were $24,513.

In 1999, 9.3% of families were found to have incomes below the poverty level. Families

with a female householder, no husband present, were much more likely to be in poverty, with
33.2% of these families having incomes below the poverty level.
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4.1.2.3.7 Housing

There were 9,410 housing units in Kent County in 2000, of which 81.5% were occupied.
For those occupied units, 70.4% were owner occupied and 29.6% were renter occupied. The
vacancy rate was 18.5%. Assuming that all vacation or seasonal properties were vacant during
the census taking, 11.1% of the housing units in the county were for seasonal, recreational or
occasional use. The median value of owner occupied units in 2000 was $115,500 and the median
rent was $526.

Housing stock in the county is primarily single unit detached structures (77.9%). The
next highest percentage is mobile homes (4.4%). Units in excess of 30 years old comprise 53.7%

of the county’s housing stock.

4.1.2.4 Queen Anne’s County

Queen Anne’s County is across Chesapeake Bay from Annapolis, connected via the Bay
Bridge. This umbilical allows Queen Anne’s County to be a part of the Baltimore-Towson
Metropolitan Statistical Area, with enhanced development in the areas nearer Annapolis and
increased interaction with the larger communities. The eastern portion of the county is still is in
agricultural uses, but Kent Island, the westernmost part of the county is the most developed.
Major employers, those employing over 100 persons, in the county according to the county’s
office of economic development include a canned food firm which has peak employment
seasonally, two seafood restaurants, a custom guitar firm, a door and window firm, a mailing
service, a “big box” store, a grocery store, and a printer.

Although Kent Island could be considered an isolated area of the county since it is an
island, the island is well connected to both the county and across the bay via U.S. Highway
50/301. Kent Narrows, where the island is separated from the county, is so narrow that it appears
built over in some aerial photos in locations, so determining that the island is separate is difficult
in places.

Municipalities in the county include Barclay, Centreville, Church Hill, Millington, Queen
Anne, Queenstown, Sudlersville and Templeville. The county seat is Centreville. The nearest
city of substantial size is Annapolis, approximately 15 miles away and the nearest large cities are
Baltimore, approximately 35 miles away from the western side of the county, and Washington,
DC, approximately 45 miles away from Kent Island.

41.2.4.1 Location

Queen Anne’s County is located on the eastern shore of Chesapeake Bay across the bay
from Annapolis and Anne Arundel County. The county shares its southern border with Talbot
County and its northern border with Kent County. The county’s eastern boundary is shared with
Caroline County on the southern section and the state line with Delaware on the northern section.
The Delaware County that abuts Queen Anne’s County is Kent.
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4.1.2.4.2 Transportation

The major highways in the county are U.S. Highways 50 and 301. U.S. 50 connects to
Annapolis and Washington to the west via the Bay Bridge and toward Salisbury and Ocean City
to the south and east. U. S. Highway 301 connects northerly toward corridors leading to
Wilmington, DE and Philadelphia, PA. A network of state highways includes State Highways
213, 309, 300 and 405 provide access within the county. Rail service is available in the county
for freight. There is a general aviation airport in the county with charter service at the Bay
Bridge Airport, and commercial air service is provided at the Baltimore/Washington Airport,
approximately 50 miles from the county seat.

4.1.2.4.3 Demography

The population of Queen Anne’s County in 2000 totaled 40,563 persons. The population
was evenly split between males (49.8%) and females (50.2%). The median age of the county’s
population was 38.8 years.

Nearly the entire population of the county (99.1%) is self-identified as a single race. For
those who identified a single race, the most frequently identified were white (89%), black or
African American (8.8%), and Asian (0.6%). Hispanic or Latino people comprised 1.1% of the
county’s population.

In 2000, 97.6% of the county’s population was comprised of native-born Americans. For
the remaining 2.4% of foreign-born people, the most common regions of birth included Europe
(32.8%), Asia (30%), and Latin America (24.4%). The most frequently reported ancestries for
residents of the county included German (19.9%), Irish (17.3%), and English (15.4%).

The average household size for Queen Anne’s County in 2000 was 2.62 persons and the
average family size was 2.99 persons. For people 15 years of age and over, 64.3% of males and
62 % of females were married. Single parent families with children under 18 years of age
comprised 9.9% of all families in the county. Single person households comprised 19.4% of
households in the county and nonfamily households comprised 4.9% of all households in the
county.

For the population of the county 5 years of age and over in 2000, 17.2% reported having
a disability. The most affected segment of the population was the cohort 65 years of age and
over, which reported 33.5% having a disability.

4.1.2.4.4 Education

The population of Queen Anne’s County was well educated in 2000 with 84.2% of the
county’s population 25 years of age and over having a high school graduate or higher level of
education and 25.4% having a bachelor’s degree or higher level of education. These levels were
slightly above the national rates of 80.4% high school graduate or higher level of education and
24.4% bachelor’s degree of higher level of education. Graduate or professional degrees were
held by 9% of the county’s population 25 years of age and over.
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4.1.2.4.5 Employment

The total population in the county 16 years of age and over in 2000 was 31,417. Of that
population, 69.5% was in the labor force and 1.9% was unemployed. For females in the
appropriate age cohort, 63.2% were in the labor force, and 61.4% were employed.

The most frequently reported occupations for workers residing in the county included
management, professional and related occupations (36.3%), sales and office occupations, and
service occupations (13.8%). Farming, fishing, and forestry occupations were reported by 1.5%
of workers residing in the county. The composition of workers in the county by class of worker
was 70.4% private wage and salary workers, 20.3% government workers, 9.2% self-employed
workers in own not incorporated business and 0.2% unpaid family workers.

The industries that employed the greatest number of workers residing in the county
included educational, health, and social services (17.9%), construction (11.7%), and retail trade
(11.4%). Agriculture, forestry, fishing and hunting, and mining provided employment for 3.4%
of county residents.

Fishing employment in the county has increased slightly in terms of establishments since
2001%* with a decline in the number of fish processing establishments from three to two, and an
increase to one each of finfish fishing and shellfish fishing establishments from none. In 2002,
the most recent year for which data is disclosed, there were 149 people employed in seafood
processing, with $4.36 million in total wages.

4.1.2.4.6 Income

The median household income in the county in 1999 was $57,037 and the median family
income was $63,713. At that time, 19% of households had incomes under $25,000 and 12.7% of
families had incomes under $25,000. The median earnings for male full-time, year-round
workers were $44,644, while synchronously female full-time, year round worker’s median
earnings were $30,144. The per capita income for Queen Anne County was $26,364.

In 1999, 4.4% of the county’s families were found to have income below the poverty
level. For families with a female householder, no husband present, there is a higher poverty rate,
with 17.4% of these families having income below the poverty level.

4.1.2.4.7 Housing

In 2000, there were 16,674 housing units in the county, of which 91.8% were occupied.
For those occupied units, 83.4% were owner occupied and 16.6% were renter occupied. The
vacancy rate was 8.2%. Assuming all seasonal and vacation homes were vacant during the
census taking, these units comprised 4.4% of all units in the county. The median value of owner
occupied housing units was $160,000, and the median rent was $622.

The housing stock in the county was predominantly single unit detached (83.2%), single
unit attached (5.5%), and mobile homes (5%). Units in excess of 30 years old comprised 30.4%
of the county’s housing stock.

% http://www.bls.gov/data/home.htm
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4.1.2.5 Somerset County

Somerset County is the southernmost Maryland County on the eastern shore of
Chesapeake Bay. It is part of the Salisbury-Ocean Pines Metropolitan Statistical Area.
According to the county’s economic development department, the major employers of the county
include a food services company, a hospital, a seafood processor, two poultry processors, a bank,
a correctional institution, a tool fabricator (paint applicators), and a college.** Of interest for
review of the importance of Chesapeake Bay to the county is that half of the county’s festivals
celebrate fish, fishing or water-based activities.*

Somerset County is home to what is considered the only occupied offshore island in
Chesapeake Bay for the State of Maryland, Smith Island. Smith Island has been and is currently
highly fishery dependent, and is only accessible to the mainland via ferries between Chrisfield
and Ewell for the eastern shore connection, and between Point Lookout and Ewell for the
western shore connection, one additional vessel provides services between Reedville, VA and
Ewell. There are three communities on Smith Island, one of which, Tylerton, is accessible only
by boat, the other two, Rhodes Point and Ewell, are connected to each other by roadway on the
island. While the island is currently highly fishery dependent, a recent article in the Washington
Post has described vacationers buying properties for sale by watermen, and that the watermen’s
lifestyle is becoming a disappearing way of life. Although people are interested in buying homes
on the island, factors such as the lack of a major grocery store and the quality of the local
infrastructure has prohibited some from purchasing.®® There is no air service on Smith Island,
unlike on Tangier Island, VA.

There are two municipalities in Somerset County, Chrisfield, and Princess Anne; Princess
Anne is the county seat. The nearest substantial city is Salisbury, MD, which is approximately 15
miles away from the county seat. The nearest large cities are Baltimore, which is approximately
130 miles away, Washington, DC, also approximately 130 miles away, and Norfolk, VA,
approximately 120 miles away.

4.1.2.5.1 Location

Somerset County is the southernmost Maryland County located on the eastern shore of
Chesapeake Bay. It shares its northern boundary with Dorchester and Wicomico Counties. To
the east is Worcester County, MD, and to the south and west is the Virginia State line, with
Accomack County on the Virginia side. Across the bay from Somerset County is St. Mary’s
County MD and Northumberland County, VA.

4.1.2.5.2 Transportation

The major highway in the county is U.S. Highway 13, which is the major connector north
south on the Delmarva Peninsula. State Highways in the county include 383, 667, and 413 that
provide linkages within the county to Deal Island and to Crisfield from Princess Anne and the
Pocomoke City area. There is a publicly owned jointly by the city of Crisfield and Somerset

31 http://www.somersetcountyedc.org/pages/living.htm
32 http://www.somersetcountyedc.org/pages/living.htm
3 http://www.washingtontimes.com/apps/pbcs.dll/article? AID=/20070811/METR0/108110043/1004
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County general aviation airport near Crisfield. Rail service is available for freight within the
county.

4.1.2.5.3 Demographics

The total population of Somerset County in 2000 was 24,747 persons. Males slightly
(53.4%) outnumbered females (46.6%). The median age was 36.5 years.

For the 98.8% of the population that self-identified a single race, 56.4% identified white,
41.1% identified black or African American, and none of the remaining ethnic/racial categories
(American Indian and Alaska native, Asian, native Hawaiian and other Pacific Islander, or some
other race) comprised over 0.5% of the population. Hispanic or Latino people comprised 1.3% of
the county’s population in 2000.

In 2000, 97.5% of the population was native born Americans. For the remaining 2.5% of
the population, the most common regions of birth included Africa (30.6%), Asia (30.5%), and
Latin America (26.8%). The most frequently reported ancestries for residents of the county
included “other ancestries” (29.3%), English (11.7%), and United States or American (11.2%).

The average household size in the county was 2.37 persons, and the average family size
was 2.92 persons. For the population 15 years of age and over, 55.1% of males were married
and 44.5% of females were married. Single parent families with children comprised 15.5 % of
all families in the county. Single person households comprised 29.4% of all households in the
county and nonfamily households comprised 4.4% of households in the county.

For the population 5 years of age and over, 24.7% reported having a disability. The
segment of the population having the highest reports of having a disability (47.2%) was the
group age 65 years and over.

4.1.2.5.4 Education

The population of Somerset County had lower levels of educational attainment than the
national levels. For the population 25 years of age and over in the county, 69.5% had high
school graduate or higher level of education and 11.6% had a bachelor’s degree or higher level
of education. For the national levels, 80.4% of the population 25 years of age and over had high
school graduate or higher levels of education and 24.4% had bachelor’s degree or higher levels
of education. Graduate or professional degrees were held by 4.2% of the county’s population 25
years of age and over.

4.1.2.5.5 Employment

In 2000, 20,646 people in the county were 16 years of age and over; 50.3% were in the
labor force, and 4.9% were unemployed. For females in the age cohort, 54% were in the labor
force, and 47.7% were employed.

The most common occupations for employed workers residing in the county included

management, professional and related occupations (24.8%), sales and service occupations
(23.5%), and service occupations (21.2%). Farming, fishing and forestry occupations comprised
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3.8% of those reported. By class of worker, 62% were private wage and salary workers, 27.8%
were government workers, 9.4% were self-employed workers in own not incorporated business,
and 0.9% were unpaid family workers.

The industries which provided employment for the greatest proportions of workers
residing in the county include educational, health and social services (24.5%), retail trade
(12.4%), public administration (10.7%). Agriculture, forestry, fishing and hunting, and mining
provide employment for 5.5% of the county’s workers.

Fishing establishments in the county are restricted to seafood processing according to the
Bureau of Labor Statistic .** For 2001 to 2003, data were not disclosed on the number of
establishments within the county, but for 2004 there were four establishments, declining to three
in 2005 and finally to three in 2006. Data were not disclosed for wages or number of employees
of these establishments.

4.1.2.5.6 Income

The median household income in 1999 was $29,903, and the median family income at
that time was $37,643. In 1999, 41.6% of households in the county had income less than $25,000
and 30.8% of families had equivalent income. Per capita income for the county was $15,965.
Median earnings for male full-time, year-round workers were $27,496, and median earnings for
female full-time, year-round workers were $23,035.

In 1999, 15% of families in the county had incomes below the poverty level. Families
with a female householder, no husband present, were more severely affected, with 33.3% of
these families having incomes below the poverty level.

4.1.2.5.7 Housing

In 2000, there were 10,092 housing units in the county of which 82.8% were occupied.
For the occupied units, 69.6% were owner occupied and 30.4% were renter occupied. The
vacancy rate was 17.2%. Assuming all vacation and seasonal units were vacant during the
period of census taking, 7.6% of the county’s housing units are determined to be for seasonal,
recreational, or occasional used. Median value for an owner occupied unit was $81,100 and the
median rent in Somerset County was $429.

Housing stock in the county is predominantly single unit detached structures (67.8%) and
mobile homes (17.1%). The reliance on mobile homes may be the highest observed in counties
surrounding Chesapeake Bay. Units in excess of 30 years old in 2000 comprised 47.7% of the
county’s housing stock.

4.1.2.6 Talbot County

Talbot County is the central county on the Eastern Shore of Maryland. It is in the Easton
Micropolitan Area as designated by the U.S. Census Bureau in 2004. Major employers in the
county include a health care provider, two retirement community/healthcare providers, a building

3 http://data.bls.gov/PDQ/outside.jsp?survey=en
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systems company, two printing firms, a hardware and home supply big box store, a packaging
firm, a temporary agency, a delivery company, a grocery, and a fast food restaurant.®

Tilghman Island and Oxford within the county have a substantial number of marinas, and
therefore a level of reliance on recreational activities associated with fishing and boating.
Neither area appears to be isolated in the sense of Smith or Tangier Islands, or as strongly
dependent upon fishing at first blush.

There are five municipalities in Talbot County, Easton, Oxford, Queen Anne, St.
Michaels, and Trappe. Easton is the county seat. The nearest substantial cities are Salisbury,
MD, approximately 50 miles from the county seat, and Dover, DE, also approximately 50 miles
from the county seat. The nearest large cities are Baltimore, MD, approximately 59 miles from
the county seat, using the Bay Bridge, and Washington, DC, approximately 73 miles away, also
via the Bay Bridge.

4.1.2.6.1 Location

Talbot County is roughly central located on a north-south line along the Eastern Shore of
Maryland. To the north of the county, across the Wye River, is Queen Anne’s County and to the
east is Caroline County. To the south, across the Choptank River, is Dorchester County.
Chesapeake Bay is to the west and across the bay are Anne Arundle and Calvert County.

4.1.2.6.2 Transportation

The major highway in the county is U.S. Highway 50, which in the county runs primarily
north to south. State Highways in the county provide access east and west; these include State
Highways 33, 333, 331, and 309. Freight rail service is available in the county to Easton. There
is a publicly owned, county airport that has charter flights near Easton.

4.1.2.6.3 Demographics

The population of the county totaled 33,812 in 2000. There were slightly more females
(52.3%) than males (47.7%). The median age of the county’s population was 43.3 years.

Nearly all the county’s population (99.2%) is self-identified as a single race. For those
identifying a single race, 82% identified white, 15.4% identified black or African American, and
0.8% identified Asian. Hispanic or Latino people made up 1.8% of the county’s population.

In 2000, 96.7% of the county’s population was native born Americans. For the 3.3% of
the population that was foreign born, the most common regions of birth included Europe (41.1%,
Latin America (38.2%) and Asia (17.9%). The most frequently reported ancestries for residents
of the county included “other ancestries” (21%), English (18.3%), and German (17.4%).

The average household size in Talbot County was 2.32 persons in 2000 and the average
family size in the county was 2.82 persons. For the population 15 years of age and over, 63% of

*http://www.talbotcountymd.gov/uploads/File/Economic/Economic%20Analysis%20%2011%2030%2006

%20doc%202.pdf
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males were married and 57.1% of females were married. Single parent families with children
under 18 years of age comprised 9.9% of all families in the county. Single person households
comprised 27.8% of households in the county and nonfamily households comprised 4.8% of all
households in the county.

For the population age 5 years and over, 19.3% had a disability. The cohort in the
population having the highest rates of reporting disability (35.7%) was the population 65 years of
age and over.

4.1.2.6.4 Education

For the population of Talbot County 25 years of age and over, 84.4% had a high school
graduate or higher level of education and 27.8% had a bachelor’s degree or higher level of
education. Graduate or professional degrees were held by 10.8% of the county’s population 25
years of age and over.

4.1.2.6.5 Employment

The total population of the county 16 years of age and over numbered 27,193, of which
61.7% were in the labor force, and 2.1% were unemployed. For females in the age cohort, 56%
were in the labor force and 53.7% were employed.

The most frequently reported occupations in Talbot County in 2000 included
management, professional, and related occupations (34.9%), sales and office occupations
(24.9%), and service occupations (16.6%). Farming, fishing, and forestry occupations were
reported by 1.7% of the workers residing in the county. Composition of workers by class was
72.6% private wage and salary workers, 14.2% government workers, 13% self employed
workers in own not incorporated business, and 0.1% unpaid family workers.

The most common industries in which workers residing in the county were employed
included educational, health, and social services (20.9%), retail trade (11.6%), and
manufacturing (10.1%). Agriculture, forestry, fishing and hunting and mining provide
employment for 3.5% of the county’s workers.

Fishing establishments in the county recognized by the Bureau of Labor Statistics®
include shellfish fishing and seafood product preparation and packaging. For years 2001 and
2002, data are not disclosed on number of establishments, number of employees or wages for
either type of establishment. In 2003, it appears that the shellfish fishing establishment closed
and has remained so to the present. The processing establishment(s) were undisclosed until 2004
at which time two are listed in the data set. No data are disclosed on numbers of employees or
wages for these establishments.

4.1.2.6.6 Income

The median household income in 1999 was $43,532, and the median family income was
$53,214. In 1999, 27.6% of households and 16.5% of families had incomes under $25,000. Per
capita income for Talbot County was $28,164. Median earnings for male full-time, year-round

% http://data.bls.gov/PDQ/outside.jsp?survey=en
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workers were $33,757 and median earnings for female full-time, year-round workers were
$26,871.

In 1999, 5.3% of families had incomes below the poverty level. At that time families
with female householders, no husband present, had substantially higher rates, with 20.2% having
incomes below the poverty level.

4.1.2.6.7 Housing

In 2000, there were 16,500 housing units in the county, of which 86.7% were occupied.
For those occupied units, 71.6% were owner occupied, and 28.4% were renter occupied. The
vacancy rate was 13.3%. Assuming that all vacation and seasonal units were vacant during the
census-taking period, 7.8% of the county’s housing units were for seasonal, recreational or
occasional use. The median value of owner occupied units was $149,200 and the median rent for
units in the county was $552.

Housing stock in the county is predominantly single unit detached (77%) and single unit
attached (5.2%). Structures in excess of 30 years old in 2000 comprised 46.1% of the county’s
housing stock.

4.1.2.7 Wicomico County

Wicomico County is has the least shoreline on the bay of the eastern shore counties
directly on the bay, and is located second most southerly on the eastern shore of the bay. The
county does, however, have aquatic communication with the bay via the Nanticoke and
Wicomico Rivers. The county is part of the Salisbury Metropolitan Statistical Area, and
contains the central city, Salisbury of the metropolitan area. Major employers in the county
include two yacht companies, a poultry processor, a printer, a vitamin company, a cable
manufacturer, three electronics companies, a machining firm, a health care provider, a
commercial airport with two airlines, a telecommunications firm, a pharmaceutical company, a
plastics/vinyl company and a university).*’

Wicomico County has no isolated areas within the county in terms of island areas that are
inaccessible other than by a single bridge or by ferry. Municipalities in the county include
Delmar, Fruitland, Hebron, Mardela Springs, Pittsville, Salisbury Sharptown, and Willards.
Salisbury is the county seat. The nearest substantial city is Dover, DE, approximately 56 miles
away, and the nearest large cities are Baltimore, MD, approximately 105 miles away,
Washington, DC, approximately 120 miles away, and Philadelphia, PA, and Norfolk,VA, both
approximately 130 miles away.

4.1.2.7.1 Location

Wicomico County is the second most southerly county on Maryland’s eastern shore of
Chesapeake Bay. It shares its southern boundary with Somerset County, and its eastern boundary
with Worchester County. To the north and east, the county extends to the state line with
Delaware, and Sussex County, Delaware is on the opposing side of the state line. To the

37 http://www.swed.org/images/2007%20County%20Profile.pdf
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northeast is Dorchester County. At the southwestern-most corner of the county, Chesapeake Bay
is intersected in the area of Tangier Sound at the confluence of the Nanticoke and Wicomico
Rivers.

4.1.2.7.2_Transportation

Major highways in the county include U.S. Highways 13 and 50. U.S. Highway 13
connects the Delmarva Peninsula north-south via Chesapeake Bay Bridge Tunnel south to
Norfolk, VA and north toward Wilmington DE and Interstate 95 to Philadelphia. U.S.50, via the
Bay Bridge allows westward travel toward Baltimore and Washington, DC. State Highways
providing access within the county include 349, 346, and 350. Rail service for freight is available
in the county. The airport in the county has commercial service with flights to major hubs in
Philadelphia, Washington, and Charlotte.*®

4.1.2.7.3 Demographics

The total population of Wicomico County in 2000 was 84,644 people, and in 2006 it was
estimated to have risen to 91,987 people. In 2000, there were slightly more females (52.3%)
than males (47.7%), which persisted until 2006 with 52% of the population being female and
48% being male. The median age of the county’s population in 2000 was 35.8 years and in 2006
was 36.6 years.

The ethnic composition of the community in terms of race in 2000 was that 98.7% of the
population self-identified a single race; 72.6% identified white, 23.3% identified black or
African American, 1.7% identified Asian, and 0.8% identified “some other race.” In 2000, 2.2%
of the population was comprised of Hispanic or Latino people. The ethnic composition of the
population was similar with 71.5% of the population self-identified as white, 23.8% self-
identified as black or African-American, 2% self-identified as Asian, and 1.1% “‘some other
race.” In 2006, Hispanic or Latino people comprised 3.1% of the population.

The average household size in 2000 was 2.53 persons and the average family size at that
time was 3 persons. In 2006, the average household and family sizes had declined slightly to
2.48 and 2.93 persons, respectively. In 2000, for the population 15 years of age and over, 54.4%
of males were married and 46.2% of females were married, while in 2006, for the same age
cohort, 47.8% of males were married and 40.2% of females were married. In 2000, single parent
families with children under 18 years of age comprised 16.5% of all families in the county; in
2006, single parent families with children under 18 years of age had increased to 21% of all
families in the county. Single person households comprised 24.8% of households and nonfamily
households comprised 7.2% of households in the county in 2000. In 2006, single person
households had increased to 34% of all households in the county and nonfamily households had
increased to 9.5% of all households in the county.

For the population five year of age and over in 2000, 18.5% had a disability, and the
segment of the population with the highest reporting of disabilities (40.5%) was the population
65 years of age and over. For the population five years of age and over in 2006, the reporting of
disabilities had decreased to 12.8%, and for the population 65 years of age and over, 31.7%
reporting having a disability.
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4.1.2.7.3 Education

In 2000, 80.7% of the county’s population 25 year of age and over had a high school
graduate or higher level of education and 21.9% had a bachelor’s degree or higher level of
education. Graduate or professional degrees were held by 8.2% of the county’s population in
this age cohort. In 2006, 82.2% of the population 25 years of age and over had a high school
graduate or higher level of education, and 25.6% had a bachelor’s degree or higher level of
education. Graduate or professional degrees were held by 9% of Wicomico County’s population
in this cohort.

4.1.2.7.3_ Employment

The population 16 years of age and over in the county totaled 66,207 in 2000, of which
67.7% were in the labor force. At that time 3.7% of the population over 16 years of age was
unemployed. In 2000, 62.6% of females were in the labor force, and 59% were employed. In
2006, 73,103 persons in the county were 16 years of age and over and 67.6% were in the labor
force. At that time 4.3% were unemployed. In 2006, 61.9% of females were in the labor force,
and 58% were employed.

The most frequently reported occupations for Wicomico County’s workers in 2000
included management, professional and related occupations (30.8%), sales and office
occupations (26.7%), and service occupations (17.2). Farming, fishing and forestry occupations
were reported by 0.9% of county workers. Private wage and salary workers comprised 75.7% of
workers in the county, government workers made up18.1%, self-employed workers in own not
incorporated business comprised 5.8%, and unpaid family workers comprised 0.3% in 2000. In
2006, the most common occupations included management, professional, and office occupations
(34.1%), sales and office occupations (27.8%), and production, transportation, and material
moving occupations (13.3%). Farming, fishing and forestry occupations were reported by 0.7%
of workers residing in the county. The distribution of workers by class was similar in 2006 with
76.7% private wage and salary workers, 18.3% government workers, 4.8% self-employed
workers in own not incorporated business, and 0.1% unpaid family workers.

The industries in which workers residing in Wicomico County in 2000 were employed
most frequently included educational, health and social services (24.1%), manufacturing
(14.5%), and retail trade (12.3%). Agriculture, forestry, fishing and hunting, and mining
provided employment for 2.2% of the county’s resident workers in 2000. In 2006, the most
commonly reported industries for county workers included educational services, health care, and
social assistance (23.1%), retail trade (14.5%), and arts, entertainment, and recreation, and
accommodation and food services (11.3%). Agriculture, forestry, fishing and hunting, and
mining provide employment for 1.7% of the county’s workers.

According to the Bureau of Labor Statistics,* there were two establishments in fisheries,
one in finfish fishing and one in seafood product preparation and packaging, active in 2004 and
2005 for which data were disclosed. The finfish fishing establishment was still active in 2006.
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Data regarding numbers of employees and wages were not disclosed for the time period between
2001 and 2006.

4.1.2.7.4 Income

In 1999, the median household income was $39,035 and the median family income was
$47,129. At that time, 31.2% of households and 22.2% of families had incomes under $25,000.
Per capita income in the county was $19171 in 2000. Median earnings for male full-time, year
round workers in Wicomico County in 2000 were $32,481 and for female full-time, year-round
workers median earnings were $23,548. In 2006, the median household income was 47,540 and
the median family income was $58,498 in 2006 inflation-adjusted dollars. In 2006, 24.3% of
households and 16.4% of families had incomes below $25,000. Per capita income in 2006 was
$24,641. Median earnings for male full-time, year-round workers were $38,080, and median
earnings for female full-time year-round workers were $31,600.

In 1999, 8.7% of families in the county had incomes below the poverty level. Families
with a female householder, no husband present were more likely to be in poverty with 26.8% of
these families having income below the poverty level. In 2006, conditions for families in general
had improved slightly for families in general with 7.2% of families estimated to have incomes in
the previous year below the poverty level, but the situation had stayed stable for families with
female householders, no husband present, at 26.8% of the families still having incomes below
the poverty level.

4.1.2.7.5 Housing

In 2000 there were 34,401 housing units in Wicomico County, of which 93.7% were
occupied. For the occupied units, 66.5% were owner occupied and 33.5% were renter occupied.
The vacancy rate was 6.3%. Assuming all vacation and seasonal units were vacant at the time of
census taking, 0.8% of the units in the county are for seasonal, recreational or occasional use. In
2006, the number of housing units had increased to 39,390, and 90% were occupied. Of the
occupied units in 2006, 67.6% were owner occupied and 32.4% were renter occupied. The
median value of an owner occupied unit in 2000 was $94,500 and the median rent was $567; in
2006, the median value of an owner occupied unit increased to $165,400 and the median rent
increased to $843.

The housing stock in the county was predominantly composed of single unit detached
structures (72.9%) and mobile homes (7.7%) in 2000. In 2006, this remained the case, but there
was an increase in multiple unit structures in the 10 to 19 unit classification that nearly equaled
the percentage of mobile homes. Units in excess of 30 years old in 2000 comprised 43% of the
county’s housing stock.

4.1.2.8 \Worcester County

Worcester County is the sole county in Maryland that has Atlantic shoreline. It is the
easternmost of the eastern shore counties, and is among the two most southerly (the other is
Somerset). The county is within the Ocean Pines Micropolitan Area. Major employers, those
employing more than 100 people, included three hotels/restaurants, two health care providers, a
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big box discount store, a candy products company, a manufacturer of plastic laboratory
equipment, and an electrical contractor.

Although the barrier island area at Assateague and Ocean City can be considered isolated,
Assateague is reasonably unpopulated, and the highly populated area of Ocean City has two
major bridges, one off US Highway 50 and the other from State Highway 90. Additionally, just
beyond the state line into Delaware, Delaware State Highway 54 provides additional access to
the mainland for Fenwick Island that adjoins the Ocean City barrier island complex.

There are four municipalities within the county, Berlin, Ocean City, Pocomoke City, and
Snow Hill. Snow Hill is the county seat. The nearest cities of substantial size are Salisbury,
MD, approximately 18 miles from the county seat, and Dover, DE, approximately 75 miles from
the county seat. The nearest large cities are Norfolk, VA, approximately 115 miles away via
Chesapeake Bay Bridge-Tunnel ,\Washington, DC, approximately 132 miles away via
Chesapeake Bay Bridge, and Philadelphia, PA approximately 150 miles away.

4.1.2.8.1 Location

Worcester County is the southeastern-most of the Eastern Shore counties. Unlike the
other Eastern Shore counties, it is not on Chesapeake Bay, but on the Atlantic Ocean. The
county extends from the Delaware to Virginia borders and on its western boundary shares
borders with Wicomico and Somerset Counties. The corresponding counties in Delaware and
Virginia are Sussex and Accomack, respectively. Although Worcester County is not on
Chesapeake Bay, it does have embayments as part of the local physical structures, including but
not exclusive to Chincoteague, Assateague, Assawoman, Isle of Wight and Sinepuxent Bays.

4.1.2.8.2_Transportation

Major highways in the county include U.S. Highways 13, 113, 50 and State Highway 90.
U.S. Highway 13 provides major access north south for the entire Delmarva Peninsula, and U.S.
Highway 50 connects the Eastern Shore with Washington DC metropolitan area. ~ State
Highways 12, 365, 375, and 611 provide access within the county. Rail service for freight is
available in the county. A general aviation airport for small planes is available at Ocean City.

4.1.2.8.3 Demographics

The population of the county in 2000 totaled 46,543. The population was relatively
evenly split between males (48.8%) and females (51.2%). The median age of residents of the
county was 43 years.

The ethnic composition of the county’s population for the 99% self-identifying a single
race was predominantly white people (81.2%), with a smaller population of black or African-
American people (16.7% and a small proportion (under 1% each) Asian, American Indian and
Alaska native, native Hawaiian or other Pacific islander, or peoples of some other race. Hispanic
and Latino people comprised 1.3% of the county’s population in 2000.

40 http://www.co.worcester.md.us/econ/busclimate.htm
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In 2000, 97.3% of the county’s population was native born Americans. For the 2.7% of
the population that was foreign born, the most common regions of birth included Europe
(40.4%), Latin America (27.9%) and Asia (22.3%). The most frequently reported ancestries for
residents of the county included “other ancestries” (20.8%), German (17.9%), and Irish (15.1%).

The average household size in the county in 2000 was 2.33 persons and the average
family size was 2.79 persons. For the population 15 years of age and over, 60.8% of male and
55.7% of females were married. Single parent families with children under 18 years of age
comprised 11.6% of families in the county. Single person households comprised 26.2% of all
households and nonfamily households comprised 5.7% of all households in the county.

For the population age 5 and over, 21% had a disability. The highest reporting of
disabilities (37.2%) came from the population 65 years of age and over.

4.1.2.8.4 Education

For the cohort 25 years of age and over, 81.7% had a high school graduate or higher level
of education, and 21.6% had a bachelor’s degree or higher level of education. These rates are
slightly higher at the high school level, but slightly lower at the bachelor’s degree level than the
national reporting (80.4 and 24.4% respectively).

Graduate or professional degrees were held by 7.1% of the county’s population aged 25
and over.

4.1.2.8.5 Employment

The population in 2000 in Worcester County 16 years of age and over totaled 38,103, of
which 60.7% were in the labor force. At that time, 4.1% of the population 16 years of age and
over was unemployed. For the same age cohort, 54.8% of females were in the labor force and
51.2% were employed.

The most frequently reported occupations for workers residing in the county included
management, professional and related occupations (29.3%), sales and office occupations
(27.8%), and service occupations (21.2%). Farming, fishing and forestry occupations were
reported by 2.2% of the county’s workers. By class of worker, the types of worker were
distributed as follows: private wage and salary workers 74.6%, government workers 16.2%, self-
employed workers in own not incorporated business 8.9%, and unpaid family workers 0.3%.
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The industries in which workers residing in the county most commonly participated
included arts, entertainment, recreation, accommodation and food services (17.7%), educational,
health, and social services (17.2%), and retail trade (13.4%). Agriculture, forestry, fishing and
hunting, and mining employed 2.2% of the county’s workers.

Employment in fisheries in the county according to the Bureau of Labor Statistics* is
associated with establishments in “other marine fishing,” with the number of establishments not
disclosed in 2002 and 2003, and a single establishment in 2004 and 2005; a maximum of seven
finfish fishing establishments in 2001 and 2003 (the number was not disclos