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PREFACE.

This report is submitted pursuantto HouseJoint Resolution No. 150 of the 1992 Session of the Gen
eralAssembly.

HOUSE JOINf RESOLUTION NO. 150

Requesting the Vtrgtnta Institute qfMarine Science to conduct a study on the alter
nate uses and application ofdredged spoilsfrom the Hc:unpton Roads Harbor.

WHERFAS, the 1991 Session of the General Assembly passed. House BiH 1478.
which prohibited the expansion ofCraney Island and. directed the appropriate state
agencies to investigate and study the cost and availabHity ofbene.ftcta1. uses of
dredged materials: and

WHEREAS. such tnvestigatiDn and study should occur before disposal capadty is
met; now. therefore. be it

RESOLVED by the House ofDelegates. the Senate concurrtng. That the Virginia Insti
tute ofMartne Science (VIMS) be requested to conduct a study on the alternative
uses and applfcatfDns ofdredged spoilsfrom the Hampton Roads Harbor; including
environmental, economic and social impacts ofany alternatiVe.

VIlIS shall be asststed by Old Dominion University. the State Water Control Board.
the Virginia Port AuthDrtty and the Virginia Marine Resources Commission..

VDfS shall submit Us ftndings and recommendations to the Governor and the 1993
Session of the General Assembly in accordance with the procedures of the Division
ofLegislative Automated Systems for the processing oflegislative documents.

+ + + +
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EXECUTIVE SUMMARY:

SCOPE OF STUDY. In keeping with the understood legiSlative Intent this report
addresses those uses of dredged materials wherein benefits may accrue to living es
tuarine and/or waterfowl resources, and to beach nourishment with suitable mate
rial. Speciftcally, focus was placed on habitat modtftcation or creation through
utilization of dredged material from Hampton Roads Harbor in association with the
current project to deepen and maintain the shipping channels.

BACKGROUND. The Norfolk Harbor and Channels Project, authorized by the U.
S. Congress in 1986 (Public Law 99-662), enables a sequenced deepening of the ap
proach and inner harbor channels in order to ensure current and future competi
tiveness of the Commonwealth's port system in Hampton Roads. With
construction of an outbound channel of 50 foot depth, the first phase of the pro
ject has been completed. Completion of additional project elements will depend
upon port needs and, most Significantly, upon provision for disposal areas for the
material dredged.

Within the Inner Harbor (the channel network inside the Hampton Roads Bridge
Tunnel) the total project will generate. over 50 years. about 250 million cubic
yards of dredged material. Of this amount about 26 million cubic Yards Is due to
construction of deeper channels and anchorages. Most of the material will dertve
from maintenance of the project depth. To date, materials dredged from the inner
harbor have been placed in the Craney Island Disposal Area. a 2.500 acre site in
the Hampton Roads contiguous to the City of Portsmouth. That site is projected to
be IDledby 1997. In 1990. the Corps of Engineers proposed expansion of Craney
Island as the most economical means to provide a long-term (50 years) general use
diSposal area for the Hampton Roads. In 1991. the General Assembly passed
House BUl1478 (Code 62.1-132-20) prohibiting the expenditure of state funds to
expand the capacity of Craney Island. That option precluded, the requirement re
mains with the Commonwealth to provide suitable disposal arealsl, Meanwhile.
the Corps of Engineers is investigating means to extend the usefulllfe of Craney Is
land via geotechnical methods and/or administrative processes to restrict use of
the site to contamtnated materials which are unsuitable for ocean disposal. Ocean
disposal, a more costly option. is available for disposition of those materials
deemed suitable.

BENEFICIAL USES OF DREDGED MATERIALS. Based upon initiatives taken by
the Corps of Engineers in 1971 there is increased recognition that dredged materi
als may have environmentally beneficial uses. Within the past three years several
federal environmental advisory/management agencies have joined with the Corps
of Engineers in agreements to encourage and enable various marine habitat resto
ration goals using dredged materials. Several such projects have been completed
or are pending in the Mazyland portion of the Chesapeake Bay.

In 1990 the Corps of Engineers. in partnership with the Vtrgtnta Port Authority, in
itiated an interagency workgroup to examine beneficial use options for materials
dredged from the Inner harbor. Several options have been proposed and reviewed
as to feasibility which include creation of islands for wetland and waterfowl habi
tat. oyster bar restoration. and fisheries habitat enhancement. This report has
utllized those mtertm findings.
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Disposal of dredged materials in the estuarine and marine environment always in
volves tradeoffs in natural resource values. Therefore. beneficial uses of dredged
material must be pursued within the framework of carefully defined resource man
agement goals. rather than as incidental benefits accrued as part of a solution to a
disposal dilemma.

While there is potential for enviromnentally positive uses of dredged matertal for
habitat creation or modiflcation. there remains considerable uncertainty as to
whether created habitat functions in all respects as its natural counterpart. This
uncertainty should not discourage pursuit of beneftctal uses. but it does caution
against presumed success. Only through properly documented projects will the
uncertainty be reduced.

CONCWSIONS AND RECOMMENDATIONS.

1. Need for Commonwealth Program In Long-Range Dredged Material Manage
ment Planning. Over the long-term there could be substantial benefits to the
Commonwealth in envtromnentally beneficial uses of dredged matertal. The is
sue must be addressed on a .long-term. Commonwealth-wide basis. The issue
Is substantially broader than the question of coping with the disposal of materi
als from Hampton Roads. Options for beneficial use of dredged material from
navigation protects should be considered in the context of a long-term dredged
material management plan. Long-term planning is required because the analy
sts of alternatives is time consuming. and should a candidate beneficial use op
tion emerge. the administrative processing time for consideration under
Federal programs is substantial. -

While the Corps of Engineers routinely operates with extended planning and
analysis for project development and maintenance, the Commonwealth re
source management and advisory agencies do not operate along comparable
time-lines. Rather, these agencies work with the Corps on a consultative basis
in the later stages of planning. generally after a subset of disposal alternatives
have been determined, In order for the Commonwealth to take better advan
tage of the potential of beneficial uses of dredged material. the appropriate
state agencies need to engage in long-range planning.

RECOMMENDATION: The appropriate resource management. advisory. and
economic development agencies ofVirgtnia should join together to draft a long
term dredged material management plan. which includes consideration of
beneficial uses. for subsequent review by the Executive and the Legislative
branches. Elements considered in the draft plan should include:

a. Establishment of goals. objectives. and mechanisms for long-term dredged
material planning for Federal navigation projects in the Commonwealth.

b. IdentJftcation of resource management goals and objectives which can be
supported by appropriate beneflctal use and general impact mitigation
strategies.

c. Determination of strategies for effective interagency cooperation between
state. federal and local governments in program implementation.
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d. Initiation of a generic evaluation framework to guide review of specific pro
jects with respect to management objectives and resource trade-offs associ
ated with beneficial uses of dredged material.

e. Examination of potential funding mechanisms to meet non-Federal cost
sharing requirements for beneficial uses.

f. Examination of potential State polley issues.

g~ Determination of additional agency resources required to execute a long
term dredged material management program.

2. Limitations of Beneficial Uses for Inner Harbor Dredged Materials. Beneficial
uses of dredged material for habitat creation or mod1flcation should not be
viewed as a strategy to replace ocean disposal or to stgn1f1cantly relieve the
pressure for a confined disposal site for Inner Harbor dredged materials. How
ever, habitat creation could serve in a limited way to augment these means of
disposal. This view of lJm1ted application is held because:

a. Within the inner harbor approximately 250 million cubic yards of dredged
material will be generated over a 50 year term. Of the beneficial use op
tions reviewed, creation of islands for varied wetland and/or waterfowl
habitat utilizes the largest volume of dredged material per unit area. Con
servatively, a 1,000 acre island would utilize about 16 million cubic yards.
There are a limited number of suitable sites, a number insufficient to ac
commodate the volume of material to be generated.

b. Construction of an island for creation of wetland and waterfowl habitat ne
cessitates constructing dikes with sandy matertaI1n order to contain the
fme-gratned sUts and clays pumped to fill the site. The channels and an
chorages to be dredged in the inner harbor contain a limited supply of suit
able dike material. This further constrains the number and scale of such
habitat creation. While additional sand material could be obtained from
borrow sites external of the channels, additional costs and resource trade
offs at the borrow site would come into play.

c. The cost of habitat development which requires multiple or special han
dl1ng is stgn1f1cantly greater than ocean disposal. even if the site is within a
distance equivalent to the ocean disposal site. Prel1m1nary cost analysis by
the Corps of Engineers for island habitat creation indicates a cost factor of
about 1.5 to 2 relative to ocean disposal at the Dam Neck Ocean Disposal
Site. Those estimates exclude costs associated with planning studies, the
cost ramifications of potential seasonal disposal restrictions which could be
imposed. and post-disposal shaping of the habitat. planting, and monitor
ing. Comparisons with the somewhat more distant Norfolk Disposal Site.
yet to be designated. would presumably be somewhat more favorable.

RECOMMENDATION: In spite of the limitations noted. it is reconnnended
that evaluations continue on the more promtsmg options for habitat crea
tion or modification. Viewed over the long-term such applications could be
an important testing ground to evaluate the utility of such beneficial uses.
Of the beneflctal use options reviewed. three emerge as candidates for fur
ther evaluation:
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• Development of islands in the lower James River-Hampton Roads for
varied wetland and/or waterfowl habitat.

• Development of oyster reef habitat in the lower James River. and

• Application of dredged material. in thin layers. for benthic habitat en
hancement for target ftnftsh species in the lowermost portion of the
Chesapeake Bay.

1. Island Creation for Wetland/Waterfowl Habitat

• A&Uacent to Ragged Island WUdllfe Management Area. This site
has received initial screening by the Beneficial Uses Workgroup.
Substantial further evaluations will be required. Construction at
this site would expand the scale of existing habitat. and with suit
able design could reduce ongoing shoreline erosion.

• Adjacent to West Side Craney Island. While the site may have po
tential for habitat development. the first step necessary 15 a determl
nation whether such development would violate the intent of House
BUI No, 1478. Substantial further evaluations will be required to as
sess resource tradeoffs and on potential impacts on flow patterns in
the Hampton Roads-lower James River.

ii. Oyster Reef Habitat in the Lower James River. The oyster beds of the
lower James River have been critically important to the Virgtnia oyster
industry. Restoration of the oyster stocks is a.critical need. Evaluation
of a pilot-scale oyster reef restoration project is warranted. Site evalu
ation should be undertaken in the vic1n1ty ofWreck Shoal-Point of
Shoals. Relief created with sandy dredged material should be covered
with shell cultch for oyster settlement. While the site should be held as
a no-harvest sanctuary. the larvae generated from oysters spawning at
the site would support the oyster bottoms open to harvest.

ill. Benthic Habitat Enhancement with Thin Layer Application of Dredged
Material. Such application is not recommended within the areas of the
Inner Harbor or lower James River. However. sites within the southern
most sector of the Chesapeake Bay should be evaluated as to whether
dredged materials from the Thimble Shoals Channel or the Inner Har
bor channels would be suitable to achieve enhancement of the benthic
habitat with respect to targeted finfish species. This strategy is not to
be construed as endorsement of open-water disposal. Rather. it 15 in
tended as an experimental pursuit to assess the potential as a limited
strategy.
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I. SCope of Study

Pursuant to the request advanced in House Joint Resolution No. 150 by the
1992 General Assembly {See PreJQ£eJ, this report addresses beneficial uses of
dredged material associated with the deepening of navigation channels in
Hampton Roads Harbor and subsequent project maintenance. Particular focus
is placed on material dertved from channels In the Inner Harbor, that portion
of the waterway system west of the Hampton Roads Bridge Tunnel (Figure lJ.
However, issues associated with long-term disposal of dredged matertals must
be viewed in the context of the entire Norfolk Harbor and Channels project, par
ticularly as they relate to placement of materlal at ocean sites and the need for
contained sites to accommodate materials unsuitable for ocean disposal. More
over, issues associated with matntenance of navigation channels extend
throughout the Commonwealth and the general issue of placement of dredged
material must be viewed as a perpetual challenge.

The Corps of Engineers defines beneficial uses of dredged material as, "All pro
ductive and positive uses of dredged material, which cover broad use catego
ries rangtng from fish and w1ldltfe habitat development, to human recreation,
to industr1al/commerdal uses" I1J. Examples include:

• Beach nourishment. shoreline stabilization and erosion control.

• Habitat development or manipulation for aquatic and upland biota,

• Various reclamation projects such as port and industrial development.

Indeed, a review of past disposal activities in Virginia would provide tllustra
tlons of the above examples. Moreover. It is Commonwealth polley that priority
consideration should be given to use of suitable dredged materials (sand) for
nourishment of beaches {Code oJVtTginia. 10-1-7041.

In keeping with the understood legislative intent, this report considers a more
restrictive definition of beneficial uses of dredged material. In addition to
beach nourishment, focus is placed on those uses from which benefits may ac
crue to living marine resources. Thus, particular attention is given to habitat
development and manipulation.

U. Port of Hampton Roads

A. Economic Impact. As the Commonwealth's greatest port complex. Hamp
ton Roads plays a crucial role in the local and state economy. The Port is
the largest export center for coal in the United States with rail shipments
from Vtrgtn1a. West Vtrgtn1a. Kentucky and Tennessee. With respect to
United States waterborne foreign commerce, the tonnage handled in 1990
at Hampton Roads exceeded any other port in the United States I2J. Using
employment, payroll and tax revenues resulting from industries that are re
quired at the port or attracted to the port as measures of economic impact.
a recent study I3Jfound the total economic impact of the Port in 1988 re
sulted in about 112.000 jobs, payroll of $2.262 million. and state tax reve
nues of $260 million.

5



6~
",'o

PL."T1 I

STUDY AREA
NORFOLK DISTIlICT, COIIP5 0' [NGINEE~

.JULY Itn

HORfOlK HARBOR AND CHANNELS, VIIlGINIA

lONG· TER" DISPOSAL UNMEI! HAR80R)

LEGEND
_ Authorized Dup

Draft Proleetl

.c,
\'

6~
,\

\l-
T

NORTHI CAROLINA
.. STATE LINE

SCALE: 1""17,000'

Capt Henry
Channel
(To Baltimore)

,~i

~'f.'
09'

~~.~

CHESAPEAKE

0)

FIGURE 1. Norfolk Harbor and Channels. Virginia. with disposal areas. Reproduced
from Reference 5. Figure scale. 1 inch equals approximately 30.200 feet.



The growth of the Hampton Roads port complex is linked to the ability to
maintain adequate water depths in the waterways servicing the port facili
ties. Ships. particularly bulk earners, have become larger in response to
lower. per unit. transportation costs [4J. Consequently. there has been a
continuing pressure for deeper access channels.

B. Brief HIstory of Dredat... and DlapoeallD HamptoD Roada. The earliest
federally sponsored dredging. in 1876. authoIized channel deepening in the
southern and eastern branches of the Elizabeth River [5.6J. More general
ized deepening to 40 foot depth of the access channels. including Thimble
Shoals Channel. was authorized during the period 1917-1927. In 1965.
channel deepening to 45 foot depth was authorized for the Thimble Shoals.
Newport News. and the Norfolk Harbor Channels (Ftgtue I) with somewhat
lesser depths within the Elizabeth River.

Earlier disposal practices included placement of dredged material within
Hampton Roads. the lower James River and within the southernmost
Chesapeake Bay. During the period of about 1920 to 1939 substantlal vol
umes of dredged material were placed, unconfined, in the immediate vicin
ity of Craney Island. Construction of a contained site at Craney Island was
authorized in 1946. The earliest utlltzatlon of ocean disposal occurred in
the 1950s. Use of the Dam Neck Ocean Disposal Site began during 1967
with the deepening of the Thimble Shoals Channel to 45 feet.

m, Norfolk Harbor aDd Cluumela Project, DeepenIDg to Fifty-Bve Feet

A. Authorization uul Df»crlptiOD. The Water Resources Development Act of
1986 (Public Law 99-662) authoI1zed deepening the channels leading to.
and within. the Hampton Roads port complex. Project authorization in
cludes, in addition to various anchorages. the following channel elements
(see FIgure 1 for locations):

Cbannel Channel Depth
Current Status Authorized

Atlantic Ocean Channel
Thimble Shoals Channel
Norfolk Harbor Channel
Channel to Newport News
Elizabeth River and
Lower Southern Branch
Middle Southern Branch
Upper Southern Branch

Undredged
50/45 Feet
50/45 Feet

50 Feet

40 Feet
35 Feet
35 Feet

60 Feet
55 Feet
55 Feet
55 Feet

45 Feet
40 Feet
35 Feet

The project is planned as sequential elements. The first element. 50 foot
depth outbound channels in Thimble Shoals and Norfolk Harbor and 50
foot depth. full width, in Newport News Channels. has been completed.
Subsequent elements are construction of outbound channels to 55 foot
depth followed by 50 foot and 55 foot inbound channels.
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B. Cost-sllarlD&. In May • 1986. the Commonwealth entered into a Local Co
operation Agreement with the Department of the Army for participation in
cost-sharing, The agreement covers project costs for the construction of
the 50 foot outbound lanes of the ThImble Shoal and Norfolk Harbor Chan
nels and full width deepening of the Newport News Channel. Costs to the
Commonwealth include 50 percent of the new construction plus 50 percent
of incremental cost of maintenance over that of the 45 foot depth. To this
end the General Assembly ofVtrgtnia appropriated $26 million dollars effec
tive 1 July 1986.

IV. Dredged Material DIsposal Requirements

A. ResponalbUlty. Under the Water Resources Development Act of 1986 the
local project sponsor is responsible for the provision of suitable disposal ar
eas. The Army Corps of Engineers performs the required engineering and
other studies. and determines the lowest cost dtsposal option which deter
mines the basis for cost-sharing negotiations. The cost of construction of a
contained disposal site is the responsibility of the non-Federal sponsor.
Two dtsposal sites have been utl11zed in construction of the first phase of
the current deepening project. Dam Neck Ocean Disposal Site (DNODS)
and Craney Island Disposal Area (CIOA). a general purpose contained site
(Flgw-e 1). In addmon, the Corps of Engineers has requested designation of
another ocean disposal area. the Norfolk Disposal Site.

B. Current and PeDdlng Dlaposal Sites.

1. Norfolk Disposal Site (Pending). The Norfolk District requested the U.
S. Enviromnental Protection Agency to designate this site for suitable
material from the Norfolk Harbor and Channel Project. The site (Ftgure
1) is located about 45 mUes from Craney Island and is approximately
50 square nautical miles in area. That request was based upon an ex
tensive set of investigations and an Environmental Impact Statement.

2. Dam Neck Ocean Disposal Site CDNODS). DNODS. a site 37 miles from
Craney Island. has been used since 1967 for new and maintenance
work in theTIUmble Shoals and Cape Hemy Channel. In 1977. the
EPA provided interim site designation and final EPA designation in
March. 1988. In contrast to the Norfolk. Disposal Site several federal
and state environmental resource agencies have expressed continuing
concerns regarding the use of DNODS for disposal of very fine-grained
sediment (silts and clays) from portions of the Thimble Shoals and In
ner Harbor channels. These concerns address questions of sediment
stability. water quality and potential disruption of spawntng, nursery.
and migration of important finfish and crabs in the Baymouth region
[7}. The U.S. Enviromnental Protection Agency. Region Ill, has con
ducted monitoring studies during the period 1986 to 1992. The Corps
of Engineers estimates the remaining (1990) DNODS capacity. as desig
nated. to be about 63 million cubic yards (MCY).
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3. Craney Island Disposal Area (CIDA)

a. History. Authorized by the River and Harbor Act of 1946. construe
tlon of the Craney Island Disposal Area began in 1954 and closure
of dikes was completed in early 1957 [5J. As ortgtnally authorized.
the area of CIDAwas some 2.500 acres (Ffgw"e 1) with a compound
levee at elevation to 18 feet above mean low water (MLW). The ex
pected disposal life was estimated at 20 years with a capacity of 96
million cubic yards (MCY) at 18 feet elevation. With compaction of
the underlying marine clays that capacity has been exceeded. By
1980 about 130 MCY of material had been deposited with an aver
age fill elevation of about 15 feet mean low water (MLW).

Recognizing the limited remammg life of CIDA. the Norfolk District.
in 1979. initiated studies for a disposal management plan to ex
tend its useful life. Based upon a projection of 5 MCYper year of
maintenance dredging that study estimated a limited lffe of 19 years
(from 1980) without steps to increase capacity. With the manage
ment plan proposed and the same projected annual disposal of 5
MCY the llfetlme could be increased by 17 years. The management
plan included compartmentalization of the retention area to acceler
ate consolidation and raising the internal dikes to +30 feet MLW.
The plan was fully implemented in late 1984.

Based upon the experience gained from management plan imple
mentation between 1984 and 1987 the CIDA lifetime was revised
downward with the estimate that the site will be filled to 30 foot ele
vation by the year 2000. The life expectancy was further reduced
by placement in CIDAof some 6 MCY of material from deepening
the 50 foot outbound channels of the inner harbor. A 1989 Corps
of Engineers report [5J estimates the CIDAwill be filled by 1997.

Between 1957 and August 1987 (prior to the current channel deep
ening project) approximately 167 MCY of dredged material have
been placed into CIDA. The sources of materials are distributed as
follows:

Corps of Engineers
Navigation Channels
Other Federal Interests
State and Commercial Interests

Volume (MCY)

120.4
23.1
23.3

166.8

%Total

72
14
14

100

Due to compaction of underlying strata. and implementation of a
disposal management plan. the capacity and useful life of CIDAhas
very substantially exceeded the ortgtnal design estlmates of 96 MCY
and 20 years (ea 1977).

b. Current Status and Projected Ufe of Craney Island Disposal Area.
As noted above. the current operational estimate is that eIDA wUI
be IDledby year 1997 to 2000 depending upon usage rates. The
Corps of Engineers is currently investigating means to further ex-
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tend CIDA usefulllfe. One means under evaluation is the use ofver
tical drains placed through the deposited dredged materials and
into the underlying strata to further dewater and consolidate the de
posits. Also under consideration is a proposal to lim1t CIDA use to
only those materials unsuitable for ocean dlsposal. The Corps in
vestigations are evaluating both the capacity and enviromnentalis
sues Involved with restricted use. The initial results of these
studies will be available in 1993 [81.

c. AlteraaUve Dlapoeal P1aDa CoD8ldered by eorp. of Bnllneen. Recognlz
ing the finite useful life of CIDA both the Corps of Engineers and agendes
of the Commonwealth have. over the past twenty years. investigated alter
natives. Various options have most recently been examined by the Corps
in conjunction with planning the current deepening project. Using a plan
ning time-frame of fifty years. the Corps [6Jexamined:

1.. Within the Inner Harbor

a. Increasing the elevation of Craney Island

b. Extraction of material from Craney Island

c. Expanding the area of Craney Island

d. Contained sites in Willoughby Bay. on Hampton Flats. and on
Ragged Island

e. Disposal alongside of channels

2. Contained Sites in Chesapeake Bay

a. Horseshoe Shoal area off Buckroe Beach

b. Ocean View

c. Eastward of Chesapeake Bay Bridge-Tunnel

3. Inland Sites

a. Suffolk (Dismal Swamp)

b. Abandoned borrow pits by truck haul

c, Abandoned mining site by rail haul

4. Ocean Sites (with use of the existing CIDA for Unsuitable Matertal)

a. Dam Neck Ocean Disposal Site

b. Norfolk Disposal Site

c. PipeUne to sea
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d. Capping unsuitable material at sea

Based upon combinations of environmental, construction feasibility, and
cost factors. and slglUficant resistance from the various localities, expan
sion of the Craney Island site was found to be the least cost alternative.

Corps policy is to use the least costly. envtronmentally acceptable alternate
for Federal projects. It is the least cost plan which Is used by the Corps in
determining non-Federal cost-sharing should the local sponsor opt for a
more costly alternative.

The Corps advanced six plans for expansion of Craney Island which in
volved either northward. westward expansion or combinations of the two.
The plan ultimately recommended Involved northward and westward expan
sion of 2,500 acres to provide a site sufficient to service the 50 year require
ment for the inner harbor {Ffgtue 2J.

In 1991, the Virginia General Assembly passed House Bill No. 1478 (Code
62.1-132.20. Appendix 1) which prohibits expenditures of state funds for
expansion of Craney Island.

D. Neecl for CoDtalDecl Disposal Area for ContamlDatecl Dredged Material.
Under the current regulatory' framework. dredged materials are classified
as to whether they pose a sigrllficant threat to aquatic organisms in open
ocean disposal areas. The materials deemed unsuitable for ocean disposal
require disposal in a contained site. The criteria for ocean disposal suftabil
ity are established by the EPA and Corps of Engineers. The criteria should
be expected to vaty through time as more meaningful test protocols are de
veloped. Virtually all large ports. Including Hampton Roads. contain con
taminated sediment In the dredged materials [9J. The requirement for
contained disposal area (s) must be viewed as perpetual.

In 1977. the U.S. EPA and the Army Corps of Engineers developed a man
ual. "Ecological Evaluation of Proposed Discharge of Dredged Material into
Ocean Waters (1OJ for use in the tmplementation of Section 103 of Public
Law 92-532. the Marine Protection. Research and Sanctuartes Act of 1972.
The manual contains technical guidance on chemical. physical, and biologi
cal procedures to determine the acceptability of dredged material for ocean
disposal.

During the period 1979-1983 studies of the inner harbor channels were
conducted by Old Dominion University for the Norfolk District, Corps of En
gineers. in accordance with the above referenced manual. Based upon
these the Corps has estimated that about 18 percent (4.67 MCY) of the new
work in the Inner Harbor would require contained disposal. These materi
als are in the Ellzabeth River and/or Southern Branch. About 8.2 percent
of the projected 50 year maintenance work (17.7 MCY) are projected to re
quire contained disposal. Retrospective application of the study results by
the Corps permitted estimation of the amount of material placed into CIDA
that was unsuitable for ocean disposal. Approximately 8.2 percent (3.7
MCY) of the material placed during 1978 through 1987 was unsuitable for
ocean disposal. These matertals were derived from the channels of the
Elizabeth River system. It is important to note that materials from the New-
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port News Channel and the Norfolk Harbor Channel were found suitable
for ocean disposal.

In 1991 the EPA and Corps of Engineers issued a revision of the 1977 Man
ual entitled "Evaluation of Dredged Material Proposed for OCean Disposal.

Testing Manual" [11J. The procedures and criteria of the revised manual
are generally viewed as more comprehensive than the earlier requirements,
Additional investigations in accordance with the revised manual will be con
ducted in 1994 with results expected in 1995-1996 [12J. The results of
these investigations will determine the revisions of the current projections
of dredged material volumes that require confined disposal.

The above referenced testing manual addresses ocean disposal: that is. dis
posal external of the Chesapeake Bay. The EPA and Corps of Engineers
also have under development and review. a manual that pertains to inland
waters which would Include the Chesapeake Bay and fresh waters. Appli
cation of these procedures and criteria will llke1yfurther condition open
water disposal in the Chesapeake Bay and tributaries.

v. BeneBclal Vile of Dredged Material

A. National Level. Although the coinage of the term 'beneficial use" is rela
tively recent. the utilization of dredged mater1al for construction purposes
has been common practice for many decades. particularly as fill material in
land reclamation for port and industrial development. Such was the case
in the historical development of the Hampton Roads area [13J.

Increased recognition of the ecological value of many open water areas his
torically used as disposal sites has constrained former disposal practice
such that increasing innovation is required in managing disposal activity.
Under the Congressional authority of the River and Harbors Act of 1970.
the U.s. Army Engtneer Waterways Experiment Station ewES) initiated the
Dredged Material Research Program (DMRP). This program included wide
ranging studies to gain a more definitive understanding of the environ
mentaltmpact associated with dredging and disposal. and to develop new
or improved dredged material disposal practices [14J. The DMRP gave con
siderable attention to habitat development and other potential productive
uses.

Use of suitable dredged materials for beach nourishment was formally
promulgated at the federal level in Section 933 of the Water Resources De
velopment Act of 1976 (pL 94-587). Upon request of a state. such utiliza
tion Is authorized if deemed in the public interest. In such cases the state
is required to pay 50 percent of the increased cost associated with project
modification.

Section 1135 of the Water Resources Development Act (WRDA) of 1986
(PL99-662) and extension under WRDA 1990 (see Appendix 2) allows the
Army Corps of Engineers to modify the operation or maintenance of exist
ing dredging projects for "the purposes of improving the quality of the envi
ronment in the public interest. 11 Local sponsors are required to provide 25
percent of the project modification costs.
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In 1989. the U. S. Departments of Interior and Army formed a cooperative
agreement addressing waterfowl habitat conservation. Particular attention
is given to opportunities for Corps of Engineers civil works projects to ad
vance the goals of the North American Waterfowl Management Plan.

In 1991 a cooperative agreement was finalized between the National Oce
anic and Atmospheric Administration (NOAA) and the Department of the
Army (DOA) for a program to restore and create fish habitat (Appendix 3).
Although not restricted to habitat development using dredged materials.
those opportunities are expressly recognized. The cooperative agreement
resulted from a pilot study at six sites. four of which involved dredged mate
rial [151. Two sites were in Maryland. one involving oyster bar restoration
and the other. creation of topography for submerged aquatic vegetation.

Additional beneficial use authorization was recently passed In the Water Re
source Development Act of 1992. Title n. Section 204 (Appendix 4) author
izes projects for the protection. restoration, and creation of aquatic and
ecologically related habitats. including wetlands In connection with author
ized construction, operation and maintenance of navigation projects. Non
Federal interests are required to provide 25 percent of the construction
cost. and 100 percent of operation and maintenance costs. Appropriations
not to exceed $15 mlllion dollars annually were authorized. No funds were
appropriated for fiscal year 1993.

Section 204 (1992) differs from Section 1135 (1986) in that applicability of
Section 204 is not restricted to existing projects. Moreover. Section 204
specifically references aquatic and ecologically related habitats.

B. Chesapeake Bay. One of the Chesapeake Bay Program goals is habitat res
toration and enhancement. Policies have been adopted for the protection
and enhancement of submerged aquatic vegetation and wetlands. More re
cently. the Bay Program Living Resources Subcommittee has embarked
upon development of an Aquatic Reef Habitat Plan to address enhancement
of oyster habitat. Selected dredged materials may have a role in oyster reef
restoration.

In addition to such baywide efforts. both Maryland and Virgin1ahave par
ticipated in projects involving beneficial use of dredged material.

1. Maryland. In 1991 the Governor's Task Force on Dredged Material
Management [161 submitted its report and recommendations on actions
to meet both short and long-term needs. It was recommended that
benenctal uses. including beach nourishment and habitat development.
should be a high. priority. With respect to habitat development. four re
cent or ongoing projects are particularly noteworthy:

• Black Duck Habitat at Bodkin Island. Bodkin Island. in Eastern
Bay. was a significant black duck brood and nesting area. In
1847. the island area was 50 acres: by 1984 it had been reduced
to less than one acre due to wave erosion [17J. Using 45.000 to
60,000 cubic yards (eY) of dredged material from the Chester
River project. the island is to be enlarged to apprmdmately 5
acres. The design includes a combination of upland bird nesting
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habitat. intertidal wetlands and tidal pools. all contained within
an armored berm. nus project is being undertaken under Sec
tion 1135 ofPL-99-662.

• Poplar Island Waterfowl and Wetlands Habitat. An island enlarge
ment of about 1.000 acres with about 7 mlllion cubic yards dis
posal capacity has been proposed by the U.S. Fish and Wildlife
ServJce. Poplar Island In 1846 was about 750 acres In size.
Wind-wave erosion has reduced the area to about 125 acres. The
project. with armored dikes. would protect and enlarge the habi
tat for migratory waterfowl as well as create intertidal wetlands.
The project is proposed as an alternate to open water disposal for
materials from the Baltimore Harbor project.

TWo pilot projects were completed under the NOAA-OOA cooperative
agreement pilot studies [15J.

• Slaughter Creek Oyster Reef Rehabilitation. In 1987 approxi
mately 14.000 CY of dredged material was emplaced on 2 acres of
unproductive oyster bottom. The bottom elevation was raised 3
feet and capped with 2.200 CY of oyster shell.

• Twitch Cove (Smith Island) Submerged Aquatic Vegetation Habi
tat. Dredge material from channel maintenance was utilized to
elevate the seafloor by three feet to achieve a depth where light
penetration through the water column would support growth of
submerged aquatic vegetation. The site was then planted with eel
grass to augment natural colonization.

2. Vtrgtnia. The Corps of Engtneers Norfolk DiStrict includes evaluation
for potential beneficial uses of dredged material in its civil works pro
ject. In addition to beach nourtslunent such applications have in
cluded stock piling at upland sites for construction purposes and
landfill cover. and oyster ground, bird habitat, and wetland creation on
the seaside of the Eastern Shore peninsula [18J. The principal benefi
cial use of dredged material in the lower Bay has been application of
suitable materials for beach nourishment projects which include:

• In 1975 approximately 450,000 CY of sand. extracted from the
eastern portion of Thimble Shoals Channel, was stockpiled at
Fort Story for truck haul to Virgtnta Beach.

• Ongoing maintenance of Lynnhaven Inlet Channel provides sand
which is stockpiled locally for truck haul to Virginia Beach.

• In 1985 approximately 500.000 CY of suitable material from
dredging at Pier 12 of the Norfolk Naval Base was applied to Wil
loughby Spit. Other suitable material from dredging Pretty Lake
was applied to East Ocean View.

In 1987 the Commonwealth (Code ofVirgtnia IO.I-704) provided polley
that beaches of the Commonwealth should have priority consideration
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for dredged material that is suitable for beach nourishment as deter
mined by the Secretary of Natural Resources.

Other past applications of dredged matertal tnclude placement of sand
from Newport News Channel for Craney Island dike stabtlization. and
the use of sand material from Thimble Shoals Channel for island con
struction of Interstate 664 Bridge-Tunnel.

As part of the Army Corps of Engineers Dredged MateI1al Research Pro
gram an experimental island wetland habitat was developed in 1975 in
the James River at Windmill Point [19J. After construction of a contain
ment dike with sand from a subaqueous borrow site. a 20 acre habitat
was created with fine-grained material from the navigation channel to
Richmond. The island was rapidly colonized with freshwater marsh
plant species. The perimeter dikes were not armored and much of the
island has since eroded.

c. Interagency WorkGroup OD Beneficial Uses Study for Lower Bay
Dredged Material. In autumn of 1990 the U.S. Army Corps of Engineers.
Norfolk District. initiated investigations of beneficial uses as part of a long
term dredged material management plan with the Virg1nia Port Authority
as cost-shartng partner. The particular challenges raised by the limited dis
posal capacity at Craney Island were recognized, as was the general need to
treat dredged material as a potential resource. This ongoing project has as
its objectives, 1) to review the applicability of various beneficial use strate
gies. 2) to select, from preliminary screening, a subsetof the most feasible
alternatives, and 3) to consider construction of one or more demonstration
sites following necessary preconstruction evaluations and/or studies.

An Interagency workgroup comprised of representatives from Federal and
Commonwealth environmental management and advisory agencies was
formed to advance potential strategies and participate in the screening. In
a series of three workgroup meetings. various beneficial use options have
been suggested which were then further reviewed by the Corps and/or the
U.S. Fish and Wildlife Service [20. 21, 22}. Options under consideration
are:

• Creation of islands with mixed wetland and upland habitat at a number
of sites in the lower Bay and tributaries

• Wetlands restoration/creation and shoreline stabilization

• Oyster bar restoration in the James River

• Fish reef and underwater berms

• Application of a thin layer of dredged material where such action may
increase the benthic resource value of the substrate to target fmftsh
species

• Partial filling of a deep trough located to the east of the Hampton Roads
Bridge Tunnel
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The option screening process has incorporated several decision elements:

• Construction feasibility

• Consistency With resource needs as identlfled in the Chesapeake Bay
Agreements

• Location with respect to economic hauling distance established by the
Corps of Engineers (FIgtue 3).

• "Fatal flaw" analyses

The economic hauImg distance is essent1ally the mileage equivalent to the dis
tance from the Inner harbor to the Dam Neck Ocean Disposal Site. currently
the only des1gnated ocean disposal site. 1bJs crtterion was 1nvoked because
hauling material to greater distances would Ukely be more costly than disposal
at the currently designated ocean site. The analysts applies the questions: 1)
would Sfgnjftcant natural resources be directly or Indirectly impacted, and 2)
do current polides or attitudes concerning potential impacts to commercial
fishery or recreation values render the proposition untenable. Thus, the "fatal
flaw' analysis has been a pragmatic, ad hoc, application of contemporary natu
ral resource management policy and opinion The options have not been cast
against specific Commonwealth resource management objectives that might be
supported by the beneficial use of dredged material.

Wetland-Upland Habitat

Following preliminaIy screening of several candidate sites for wetland-up
land habitat by the U. S. Fish and WfidUfe Service, four sites In the James
River were raised as candidates that might be constructed from materials
suitable for ocean disposal:

• Area adjoining the west side of Craney Island.

The concept has been to create a wetland fringe. 1bis prospect Is held in
abeyance until it is determined whether such action might violate the re
quirements of House Bill 1478(1991) with respect to increasing the capac
ity of Craney Island.

• Habitat Island adjacent to Mulberry Island.

The concept is to create an island with varied habitat characteristics off
shore of MuIbeny Island, an area of predominantly tidal marsh. This site
was deemed unsuitable because, 1) much of the near shore bottom is
charted as public (Baylor Grounds) or prtvate leased oyster grounds, 2) the
area is one of the few rematntng productive oyster ground areas in the
James River, and 3) the site ts relatively distant from the Inner Harbor, the
source of the dredged material.
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• Habitat island adjacent to Hog Island Wildlife Management Area (WMA)

The Hog Island WMA is managed principally for migrating waterfowl and
other wetland dependent species. One of several potential benefits could
be protection of the presently eroding shoreline. However. there is concern
that conflicts would arise with commercial and recreational fishing inter
ests. Moreover. the site is located at the limit of the Corps of Engineers des
ignated economic hauling distance.

• Habitat island adjacent to Ragged Island WMA..

The Applied Marine Research Laboratory (AMRL) of Old Dominion Univer
sity has proposed a mixed habitat/erosion control project composed of ffve
islands (870 acres) with the channelward berm protected by rtprap [23J. Af
ter initial consolidation. the contained material would be shaped and
planted to create various habitat types. tidal and nontidal wetlands. shal
low water ponds and various upland habitats. This project is discussed fur
ther in Section VI. C. 2.

Oyster Bar Restoration.

In the absence of harvesting, natural oyster bars grow vertically as larvae
from successive years settle and grow. and eventually bury the older oys
ters. Bathymetric maps of the James River in the 1870s indicated oyster
"reefs" which were exposed at low water (FIgure 4). Decades of harvesting
activity with the consequent loss of shell material have resulted in the vir
tual ellintnation of these features. Restoration of natural oyster habitat
has been endorsed by the Blue Ribbon Oyster Panel of Virginia and by the
Chesapeake Bay Program.

Reconstruction of oyster reef substrate using dredged materials requires ap
plication of granular material (sand) to form a steep mound which then is
covered with shell to stabilize the topography and to induce natural oyster
settlement. At present there are few productive areas in the James River
due to incursions of prevalent oyster diseases. However. this option for
beneficial use is worthy of further evaluation. particularly in the areas with
lower disease mortalities.

Fishery Reefs. The Virginia Marine Resources Commission has. since
1974. conducted an ArUfictalReef Program to enhance recreational fishing
within the lower Bay and Bay-mouth regions. In addition to sunken ves
sels. concrete tgloo-llke structures have been emplaced. Encrusting biota
on surfaces of the reef structure serve as food for smaller fish which in
tum attract larger predators. Dredged materials fall to provide comparable
attributes and are thus unsuitable for this use.

"Thin-Layer" Application of Dredged Material. The fauna living within and
on the bottom sediments (the benthic community) are a crucial component
of the aquatic food chain as they directly and indirectly serve as food
sources for finfish and crustaceans. The species composition. abundance.
and diversity within the benthic connnunity are controlled to a significant
degree by sediment grain size characteristics. salinity. and water depth. Re-
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source values differ between various benthic communities and within a
given benthic community depending upon the level of ecological succession.

Given a clear resource management objective with respect to identifying the
target population(s) (usually finfish or crabs) to be supported, dredged ma
terial might be used to enhance benthic resource value by changing the
characteristics of the sediment or by mJmlcking a natural disturbance to in
duce early successional stages. Two alternative strategies pertain:

• Matching sediment materials. This strategy applies when the sediment
characteristics of the dredged material closely match those of the native
sedJments. Although application of the dredged material smothers the
in situ fauna. durIng early re-colonization many more individuals oc
cupy the substrate which increases, at that time. the habitat value to
the target fisheries population. Within a few years the original commu
nity would become re-established. In this strategy the "benefit" IS short
lived. Successive thin layer applications may retnsttll the benefit.
However. this approach is limited since Significant depth changes are
not desirable. This application should not be interpreted to mean desig
nation of an unlimited open-water disposal strategy.

• Changing substrate characteristics. The characteristics of the native
sediment may be changed by application of dissimilar sediment materi
als. By careful selection of the contrasting materials. the resultant ben
thic community could be managed to provide an enhanced habitat
value to support selected target populations.

The strategies noted above focus on direct food chain-support role of the
benthos. However, the benthos has additional roles in ecosystem function
which may condition beneficial use strategies. For example. benthic nutri
ent cycling characteristics should be considered when benthic resource
value is evaluated. It is to be noted that these strategies must be consid
ered as experimental in nature. The Corps of Engineers advises (1992) that
until such demonstration projects have been thoroughly documented they
must be considered as "potential" beneficial uses [25}.

A "thin-layer" site was considered on Horseshoe Shoal parallel to the TIUm
ble Shoal Channel. The site (4 nautical miles by 1 nautical mile with 1 foot
ft1l depth) was envisioned to acconunodate about 4 mUlion cubic yards
(MCY) of Thimble Shoals Channel dredged material. Due to uncertainties
regarding the ability to achieve a uniform layer, and potential disruption of
the crab fishery, the proposition has been dropped from further constdera
tion.

Deep Trough-Partial FUling. Eastward of the Hampton Roads Bridge-Tun
nel. the approach to the Inner Harbor is a deep channel. A channel of ap
proximately 1.67 million square yards has depths of 90 feet or more. One
proposal under consideration is to deposit about 5 MCYof Inner Harbor
material which would fill the hole to minus 82 ft. depth [22}.

Hydrodynamic modeling studies are being conducted by the Corps of Engi
neers to evaluate whether the matertal would be subject to scour and trans
ported into the adjacent channels which are maintained at project depths.
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As well. evaluations will be required as to potential effects on salinity pat
terns within the lower James River. This option accrues no known environ
mental benefits.

VI. Analysis of Beneficial Use Options in Inner Harbor and Lower Bay

A. Decision Processes - Resource Tradeoffa. All dredged material emplace
ment results in modification to existing habitats. Such emplacement may
result in an incidental biological value for selected species. However. the
new habitat may be of less value than the displaced habitat. Thus. habitat
development or modification always involves tradeoffs in resource values.
As noted by

Lunz et al[26J. 'The general ecological management objective of habitat de
velopment with dredged material would be to maintain or increase the dis
tribution. abundance. and/or biomass of target animal populations and
their support populations. Support populations may be plants. animals or
both. to The identification of target populations must be guided by ecological
principles. Such target populations may be selected on the basis of their
status of regional commercial. recreational. or ecological significance. In
many cases of habitat development target species are the plant and animal
populations which support the resources at higher levels in the food chain.

In the formulation of resource management polley guiding habitat develop
ment attention must be given to the physical and biological factors extant
in local settings. Estuaries. in particular. are characterized by appreciable
gradients in physical. chemical. and biological characteristics. Conse
quently. similar habitats in different parts of an estuary may have stgrtlfi
cantly different resource values relative to a given habitat development
objective. Additional major factors which must be considered in evaluating
displaced and developed habitats include [26J:

1. Extent of the existing habitat. Within a given zone of an estuary certain
types of habitats may cover a small area. Displacement of such limited
habitats which may be critical to non-target and support resources
should be avoided. For example. submerged aquatic vegetation, being
l1gh.t dependent. is able to grow only in shallow water (two meters or
less). Within the Chesapeake Bay and tributaries this depth zone is lim
ited.

2. Successional sequence of developed habitat. After final emplacement of
dredged material additional time is required before biological benefits
accrue. Moreover, the biological benefits may change over time due to
successional changes as the system ages. The pIarming strategy must
take into account which successional stage is targeted and the value of
that stage relative to the displaced habitat.

3. Functional characteristics of existing and planned habitats. While a de
veloped habitat may have the physical appearance of a natural system
it may not function like a natural system. Planning for a developed
habitat should incorporate current scientific understanding to maxi
mize the likelihood of achieving intended function. The physical scale
of the habitat developed may also tnfluence functional effectiveness.
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For example. a number of wetland development projects have been un
dertaken but relaUvelyfew have been documented to function as "natu
ral systems". Thus. habitat development requires careful planning and
design. post installation studies and monitoring to determine whether
functional objectives are achieved. Ecological modeling will play an in
creasJDgly significant role in such planning and evaluation processes.

4. Cumulative Effects. One of the most challenging questions facing eco
system analysts is how much of a given natural habitat is needed in an
aquatic ecosystem to achieve optimum conditions. For many aquatic
habitats this question cannot be answered with certainty. The ques
tion naturally follows as to how much new. developed habitat is suffi
cient to support the identlfied target species. While not easily
answered. the question must be posed. As noted by Lunz et al126J.
"Managers and environmental planners need to evaluate existing infor
mation and flll in gaps before habitat development becomes a routine
choice of dredged material disposal."

Options for beneficial uses of dredged material should be considered in the
context of a long-term dredged matertal management plan. Long-term
planning is required because the analysis of alternatives is time consummg
and. should a candidate beneficial use option emerge that is appropriate
for consideration under the aforementioned Federal programs. substantial
time is needed for administrative processing. The Corps of Engineers sub
mits its funding requests for channel maintenance projects two or more
years ahead of planned operation. Thus, an alternatives analysis initiated
five years before planned operation would likely be required. ProJeets in
volving new construction require still longer lead times.

Whlle the Corps of Engineers routinely operates with extended planning
and analysis for project development and maintenance. the Conunonwealth
resource management and advisory agencies do not operate along compara
ble time-lines. Rather. these agencies work with the Corps on a consult
ative basis in the later stages of planning. generally after a subset of
disposal alternatives have been determined.

In order for the Commonwealth to take better advantage of the potential of
beneficial uses of dredged materials. the appropriate state agencies need to
engage in long-term planning. Four important steps need to be taken:

1. There needs to be a determination whether additional policy is required
to utilize dredged material for aquatic habitat development or modtflca
tion. Current Commonwealth policy is limited to the use of suitable
dredged material for beach nourishment,

2. Resource management goals and objectives which might be supported
by appropriate beneftctal use strategies must be identified and articu
lated.

3. A mechanism for long-term planning involving beneficial uses of
dredged material needs to be established.
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4. A generic decision-making framework needs to be forma1tzed. Each
navigation project could then be evaluated in a consistent manner with
regard to case specific resource-tradeoff issues.

With such planntng elements in place. the Commonwealth could then form
a more comprehensive partnership with the Corps of Engineers for system
atic evaluation of potential beneficial uses which are consistent with Com
monwealth resource management objectives.

B. Charactedatlca of Imler Harbor Dredged Materlala; UIII1tatloD8 for
8eDeflclal U... orthe approximately 250 million cubic yards (MCY) of
dredged material generated from completion of the inner harbor most.
about 225 MCY, would be derived from channel maintenance. Over the 50
year project planntng period. (1990-2040) average annual maintenance is
expected to exceed 4 MCY. Most of the material removed through channel
maintenance is fine-grained sediment (stlt and clay). The volume of sandy
matet1al1s relatively small. Of the Inner Harbor channels. only the New
port News Channel contains significant volumes of sand. Completion to
the project design depth (57 feet. 55 feet plus 2 feet margin) would provide
a total of approximately 1.7 MCY. Overdredgjng to 70 feet would provide
appromnately 6 MCY. Aside from the Newport News Channel, other chan
nel segments would provide relatively small volumes of sandy mater1als.

The characteristics of the dredged matet1al1mpose some UmttatiODS on the
types and scale of benefldal use for habitat development or mOdiOcation.
To create an island for varied wetland and waterfowl habitat necessttates
construction of dikes with sandy material to contain. the flne-gramed SIlts
and clay pumped Into the site. The relatively l1m1tedvolumes of sandy ma
terials available constrains the number and/or scale of such habitat con
struction. While additional sand material could be obtained from borrow
sites external of the channels. additional costs and resource tradeoffs at
the borrow site would come into play.

c. OptlOD8. In all of the options discussed below. the dredged materia11s as
sumed to be that deemed suitable for ocean disposal (i.e.• not contami
natedl,

I., Beach Nourishment. Within the entirety of the 55 foot project three
channel segments wlll yield substantial amounts of sandy matertals.
They are the Atlantic Ocean Channel. the eastern most portion of the
Thimble Shoals Channel. and the Channel to Newport News. Other seg
ments contaJn smaller pockets of suitable material. The Corps of EngI
neers has conducted several studies [27Jwith respect to utlUzaUon or
materials from the Atlantic Ocean Channel for beach nourfShment in
the City of Virgtnla Beach. and for materials from the eastern secUon of
nJJmble Shoals Channel on the beaches of the Cities of Norfolk and
Hampton.

The Channel to Newport News would yield approximately 1.7 MCYof
sandy materials when completed to a depth of 57 feet and up to 6 MCY
if overdredged to a depth of 70 feet. Corps of Engtneers evaluaUon of
the mateI1altndicates the sand materials are too fine for beach nourish-
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mente However.the matertal ts suitable for construction of dikes for con
tainment of mI.

2., Island Creation for Wetland/Waterfowl Habitat. Over the past centwy
appreciable wetland and waterfowl habitat has been lost through natu
ral erosion processes. The use of dredged material for replacement
habitat has substantlal potential. However. there are stgnfflcant issues
associated with such development. In particular. resource tradeoffs in
volving the displaced habitat need to be fully assessed. Also. while
some types of habitat structure may be successfully shaped. there re
mains substantive debate whether or when an of the functional aspects
of such habitats are achieved.

Two desJgn aspects warrant particular attention. Such habitats should
be constructed either In proximity to similar natural habitat to achieve
scale affects. or be of such substantlal scale to fully realize potential
habitat objectives. Secondly. the constructed habitat should be pro
tected from erosive forces by annortng the dikes or berms exposed to
wave and/or tidal current forces.

Subaqueous bottoms are the property of the Commonwealth. The Code
of Virginia (28.2-1201A) also provides that "All islands which rise by
natural or artificial causes from lands which are in common under 28.2
1200 shall remain In public ownership and continue as a common,",

Application to James RiverIHampton Roads. Based upon the current
levels of analysis two candidate sites emerge for further evaluation.

• Habitat expansion at Ragged Island as proposed by ODU offers
several clear benefits. FIrst. the project is proposed to be con
structed adjacent to an existlng state-managed resource area.
and to be eventually incorporated into that managed resource
area. Secondly. the project is of such substantial scale and in
such close proximity to an existing managed natural resource
area that likelihood of the project achieving desired habitat objec
tives 15 improved. Thirdly. the project is not only designed to pro
tect itself from erosive forces. but to protect the remaining
natural shoreline of the a4Jacent management area as well. How
ever. as ortgtnally proposed at 870 acres (FYgw-e 5). there is sub
stantial excursion onto public oyster grounds (Baylor Grounds).
Due to prevalence of oyster diseases. there is no commercial oys
ter production from these beds. It may be possible to include
new oyster beds in the project design. Nonetheless. ArtIcle II. Sec
tion 3. of the Constitution of Virginia reserves to the General As
sembly the authority to remove bottom areas from Baylor
Grounds. The project layout. as proposed. extends an apprecia
ble distance over the shallow flank of the river. This extension
may significantly interrupt the lower James River circulation
thought to control oyster larvae transport. Three-dimensional hy
drodynamic modeling must be utilized to examine the appropriate
design of the site.
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FIGURE 5. Proposed Habitat Creation Area OfT
Ragged Island, James River. Reproduced
from Reference 23.

26



• The area west of. and adjacent to. Craney Island should also be
viewed as a viable site for habitat development. Preliminary evalu
ation suggests the benthic resource tradeoffs may be acceptable.
However. an interpretation of law artsing from House am 1478
(Code 62.1-132.20) wtll be required to determine whether such

.habitat development would violate legislative intent. Even with a
permissive interpretation. several additional steps will be required
in the environmental evaluation. These Include a more compre
hensive analysis of the resource tradeoff's. and three-dimensional
hydrodynamiC modeling to determine whether such habitat devel
opment would adversely Impact the circulation of the lower
James River. It must also be determined whether waterfowl at
tracted to the habitat would be adversely exposed to contami
nated sediment placed on Craney Island. an area llkely to be
incorporated in their range of utilization.

3. Oyster Bar Restoration. In the past. natural oyster reefs were wide
spread throughout the Chesapeake Bay and tributaries. Over several
centuries of harvesting these reefs have been depleted. In more recent
decades the prevalence of oyster diseases. combined with continued
harvest. and perhaps degraded water quality. has further depleted the
oyster stocks. In addition to any commercial sJgntficance oyster reefs
have important roles in the function of the estuarine system. In suffi
cient numbers. oysters may be sJgntficant in maintenance of water qual
ity due to fllter feeding with resultant removal of material in the water
column. which may also achieve a favorable shift in the planktonic food
chain [28J. Moreover. the faunal assemblage assoctated with the oyster
reef may be important as spawning. nursery and feeding habitat for spe
cies supporting finfish and crabs. RecognJztng the ecological signifi
cance of oyster reefs the Chesapeake Bay Program Executive Council
recommended the development of an Aquatic Reef Habitat Plan. Suit
able dredged material can be used for oyster reef development when a
cap of oyster shell Is added to provide a substrate suitable for oyster lar
vae settlement.

James River Application. Restoration of the James River oyster popula
tions is crucial. Given the current prevalence of oyster diseases the
most logical location for development of oyster reefs from dredged mate
rials Is in the vtctnity of Wreck Shoal and Point of Shoals where infec
tion levels are lower than downriver areas. Developed reefs should be
treated as sanctuary areas since the goal is to restore natural habitat.
Although not open to harvest. such reefs would serve as sources of lar
vae to those areas open to harvest. Pending demonstrated success with
the initial efforts and reduction in disease intensity, additional reefs
could be developed downriver.

4. Submerged Aquatic Vegetation Habitat (SAVl.

SAVis dependent upon water column light penetration for photosynthe
sis. Under current water quality conditions suitable light penetration is
lJm1ted to less than two meters (mean low water) during the growing
season. Thus. SAV habitat is limited to relatively shallow water. SAV
habitat area could be increased by fUling selected areas to appropriate
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depth. This has recently been demonstrated by a pilot study in Mary
land [15J.

James River Application. In decades past there were substantial SAV
beds in the lower James River. At present only a small bed remains on
Hampton Flats. The reason for this l1m1tatlon is not clear although am
bient turbidity is probably tmplicated. In the absence of restoration In
the existing habitat, construction of additional habitat area is not rec
ommended.

5. Application of Dredged Materials to Enhance Benthic Habitat.

The conceptual framework for benthic habitat modification is discussed
In Section V. This strategy is not deemed suitable within the Lower
James River or Inner Harbor area due to space restrictions and the po
tential impacts on oyster beds of the Lower James.

However, there are areas within the lower Chesapeake Bay where this
strategy may have limited potential. Further evaluation is warranted.

6. Creation of Shoals for Fisheries Enhancement.

Fishes tend to congregate around structures and bottom areas with
topographic relief. Under suitable circumstances dredged materials
could be used to create topography. In 1988 a massive dredged mate
rial mound of'ftne-gratned sediments was constructed near Mobile Bay,
Alabama. The site covered 2.5 square miles with elevation up to 20
feet. Post-disposal studies indicated rapid colonization by a diverse
benthic fauna which provided a forage base for local fish populations
[29J.

The southern portion of the Chesapeake Bay has substantial sand
shoal topography. The southern portion of the Bay has moderately
strong tidal currents and experiences significant wave action from the
Bay mouth and within the bay. These hydrodynamiC forces constantly
shape and remold the shoals. Most of the dredged materials from the
Inner Harbor and 1lllmble Shoals Channel are soft, fme-gramed sedi
ments. Such materials would be more susceptible to erosion and resus
pension. Given the likely physicallnstability and the fact that there
already is substantial bottom topography, the creation of additional to
pography is contraindicated.

7. Filling Deep Holes. Whlle this option does not satisfy the conditions of
beneficial uses as defined in this report. the option is discussed be
cause of potential adverse impacts to the ecosystem, particularly as
deep topography may be seasonally tmportant finfish habitat. Deep
holes are known to provide critical winter habitat for striped bass.
white perch and other species in the less saline portions of the Bay and
tributaries {3D}. The significance of deeper topography in the more sa
line portions of the Bay is poorly understood due to the paucity of fin
fish survey data in the deep holes. However, it is well documented that
fish congregate around structures and topographic relief features.
Deep water habitat is highly limited in the Virgtnta portion of the Bay
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and tributaries (Ftgw-e 6). Given what is known about finfish utilization
of deep water habitat in less saline portions of the Bay and tributaries.
and what remains unlmown about utilization of deep water habitat in
the Wgher sal1n1ty areas. placement of dredged matertals in deep holes
should be discouraged.

D. Coet Eatlmatell. The cost estimates presented herein were prepared by the
Army Corps of Engineers. Norfolk District for the aforementioned Beneficial
Uses Workgroup /20J. Since the scenarios treated have not been subjected
to an advanced destgn and engtneering analysis the estimates must be con
sidered as very preltmmary, Nevertheless. the Corps of Engineers indicates
that the estimates are useful for cost comparisons between the various
beneficial use scenarios and disposal at Dam Neck Ocean Disposal Site
(the only designated ocean disposal site). which is the only alternative given
the Umited remammg capadty of Craney Island.

Dredging and disposal costs are determined by a number of factors. Dis
tance to the disposal site is a Significant factor as is the accessfbtlity of the
site. Since mobillzation and demobl1Jzation costs are significant. the size
(volume) of the project is a substantive factor. Disposal operations that re
quire multiple handling of the dredged material or other special handling
are more costly. For the purposes of these estimates. the Corps of Engi
neers used a bucket dredge with scow haullng when disposal distance and
site characteristics precluded use of hopper dredge or direct hydraulic pipe
line discharge.

Table 1 portrays estimated costs of the beneflctal use options discussed in
Section V. Wh1le dollar values are shown they are included only to estab
lish the order of magnitude of expected cost. However. the cost ratios
which compare ''beneficial use" options to ocean disposal are particularly
relevant. Because of the requirements of multiple or special handling In
vo�ved with habitat creation such as wetland/upland islands. the costs are
substantially greater than ocean dJsposal. In the case of island habitat the
cost per acre is appropriately cast as the incremental cost between ocean
disposal and habitat creation rather than the full cost. For the case of is
land creation adjacent to Ragged Island the relative values are $118K per
acre for 1025 acres. $135K per acre for 200 acres. and $220K per acre for
50 acres.

several factors could influence more refined estimates. Advanced engineer
Ing processes may change the storage capacity of the islands. thereby
changlng the Individual storage capacities. and the comparative scale costs.

Relative to other habitat creation or modification "thin layer" application to
enhance benthic resource value has a near neutral cost ratio. TIlls case re
flects the opportunity to use a short distance hydraulic pipeline discharge.
Cases Involving greater distances would exhibit a less favorable cost ratio.

Only in the case of cUsposalin the deep trough east of the Hampton Road
Bridge Tunnel does the cost ratio reflect disposal at less cost than ocean
disposal. As noted earlier this option offers no known environmental bene
fit. The option is 'beneficial" only with respect to cost.
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FIGURE 6. Deep Water Areas (Excluding Navigation Channels)
Within the Lower Chesapeake Bay and Tributaries.
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TABLE 1: COST COMPARISONS BETWEEN BENEFICIAL USE OPTIONS
AND DISPOSAL AT DAM NECK OCEAN DISPOSAL SITE

(Baled tm Army OJrpolofEnglneen ErtimtJIUJ

'I
!

C;,)
......

OPTION LOCATION MATERIAL OPTION OPTION DNODS + PER CY
VOLUME COST COST PER COST PER . COST

(MeV) CY CY RATIO

1025 Acre Island Ragged Island 16.3 -$243,230,000 $14.92 s 7.51 2.0

200 Acre Island RaggedIsland 5.7 -$ 69,784,000 $12.35 $ 7.50 1.6

50 Acre Island Ragged island 1.9 -$ 25,252,000 $1).47 s 7.50 1.8

46 Acre Wetland Mulberry Island 0.34 $ 5,3S6,OOO $15.57 $ 7.60 2.0

8 Acre Oyster Reef Point of Shoals 0.03 "$ 344,000 $22.68 $16.61 1.4

Thin Layer ThimbleShoals 5.5 $ 45,375,000 $ 8.25 $ 7.29 1.1
3443 Acres

Fish Habitat Lower Bay 0.009 •••$ 125,000 $14.50 $ 7.82 1.8
2 Berms 0.8 Acre

Disposal in Deep Trough East of Hampton Roads 5.1 $ 34,784,000 $ 6.82 $ 7.75 0.9
BridgeTunnel -

DNOS=Dam Neck Ocean Disposal SUeCOST RATIO = Alternate Disposal Option
Disposal Cost at DNODS

Cost includesriprap, excludescosts of shaping habitat, planting at habitat, and monitoring costs.

+

•
•• Estimatebased on option as part of largerdredging project;cost reflects equipmentlimitations.

...._.!_-... "'n ....~ n" n"rinn 1-'~ nart of laraer dredging project.



The cost estlmates presented in Table 1 do not include costs associated
with site planning studies or those of post-disposal shaping of the habitat.
planting. and monitoring. As well. cost factors would likely increase if
there were seasonal disposal restrictions imposed.

Finally. it is noteworthy that the cost comparisons are cast in terms of
ocean disposal at the Dam Neck Ocean Disposal Site. Comparisons with
disposal at the. somewhat more distant. Norfolk Disposal Site would pre
sumably be more favorable.

E. Funding Mechanlama for Beneficial Uses. Ultimately. the distribution of
costs for beneftdal uses of dredged materials would be determined by nego
tiation between the Corps of Engineers and the VJrgtnla Port Authortty via
local cost-sharing agreements. In particular. an interpretation of Section
1135 of WRDA 1986 (PL99-662) as amended will be required as it pertains
to the discussed beneficial use projects associated with the Norfolk Harbors
and Channels Project [311. It appears that Section 204 ofWRDA 1992
would apply since it is not restricted to projects existing at the time of en
actment. Another avenue for funding larger beneficial use projects is by
project specific authoI1zation in civil works program legislation. .

F. Regulatory Proceu. Any of the envisioned scenarios for beneficial use of
dredged material will undergo environmental review mandated by federal.
state and local law. The degree of scrutiny and the govermnentallevels in
volved will be a function of the size and scope of the proposal as well as the
number and type of aquatic resources expected to be adversely affected.
The degree of scrutiny can be predicted to be high under almost any see
narto involving the James River because of the multiple uses practiced in
the river and the wide-ranging unique resources involved.

The James River receives multiple waste loads from sewage treatment
plants. thermal effluents. point source industrial effluents and significant
dredging disruptions due to the presence of numerous shipping channels.
military bases and shipping terminals including coal and container cargo.

At the same time, the James supports sunnner crab pot fisheries. a signifi
cant commercial hard clam fishery. the oyster seed beds. public oyster
grounds (Baylor) and private leases. significant sports and commercial fin
fisheries, spawning grounds for.various estuarine organisms and a number
of rare and endangered birds. turtles and other species. Large areas of
vegetated and nonvegetated wetlands (mud flats) occupy the lateral mar
gins of the rtver and its tributaries. This multiplicity of factors will make
any environmental review quite complicated. sensitive. and time-eonsum
mg..

Once a plan or plans are developed for a beneficial use scenario; the first
step will be the development of an Environmental Assessment (EA) and/or
Environmental Impact Statement (EIS) as required under the National Envi
ronmental Policy Act (NEPA) which includes consideration of economics. al
ternatives. and impacts of not doing the project. Depending on the scope
and sign1flcance of the natural resources impacted. much time may be re
quired in conducting studies to determme the degree of signtflcance and
methods of impact avoidance. The first step in the process involves a scop-
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tng procedure wherein all regulatory and advisory agencies. as well as the
general public. define the type and scope of information necessary and the
issues involved with the proposal. Once the studies are completed and re
quired Infonnation has been collected. a draft Environmental Assessment
or Impact Statement Is produced and circulated for comment. These com
ments are collected and incorporated into the draft document which is cir
culated as a Flnal Draft. This then becomes the pI1mary decision-making
and Informational tool in the pennit review process Involvtng the three ba
sic levels of government (See Ffgtue 7 which incorporates the proposed De
partment of Environmental Qualtty).

Federal permit review is earned out under the authortty of Section 404 of
the Clean Water Act. as amended. Section 103 of the Marine Protection. Re
search and Sanctuaries Act (MPRSA). and the Fish and Wildllfe CoorcUna
tion Act. The latter requires the sponsoring agency to give equal we~t to
environmental issues and mandates coordination with the National Marine
Fishertes Service (NMFS). the Fish and Wfidllfe Service (F&WS). and other
federal agencies as well as state resource and advisory agencies. Section
404 involves evaluation of dredging and mUng operations In navigable wa
ters of the United States. including wetlands. A Section 404(b)( 1) evalu
ation is performed to assess the water quallty related impacts associated
with dredging and f1l11ng. Section 103 ofMPRSA specifies that all proposed
operations InvoMng the transportation and dumping of dredged matertal
into ocean waters have to be evaluated to determine the potential environ
mental impact of such activities. Also invoked at this point are the provi
sions of the Endangered Species Acts (state and federal) and the Marine
Protection. Research and Sanctuaries Act. nus review will involve a practi
cable alternatives analysis. wetlands and other special aquatic site review.
mmgatron-compensanon review and water quality tmpact assessment.
Also analyzed are impacts to human health, aquatic life and wildlife. and in
addition. aquatic ecosystem diversity. productivity and stability. Considera
tion is also mandated for tnstoncal, recreation. aesthetic and economic val
ues of the aquatic system.

Concurrent to the Section 404 review. the state and local review process
takes place. involving as many as four permits or cerUfications. If the pro
posal is federally sponsored. a local wetlands permit may be required if
tidal wetlands are involved. Additionally. a permit is required for encroach
ment on state-owned subaqueous land which entails a full public interest
review by the Virginia Marine Resources Commission staff. with the assis
tance of the Vtrgtn1a Institute of Marine Science. and final action taken at
public hearing by the VMRC commissioners. The Virginia Water Protection
Permit involves review of water quality impacts by the staff of the Water
Control Board to include non-tidal wetlands impacts. nus permit serves
the same function and enhances the effectiveness of the 401Certification
delegated under the Clean Water Act. The fourth state action required for
federally sponsored projects involves a Federal Consistency determination
to ensure that the proposal is consistent with Virginia's Coastal Resources
Management PIan. This determmation is made within the proposed Depart
ment of Environmental Quality. assuming current agency responsibilities
are maintained.
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GENERALIZED ENVIRONMENTAL REVIEW PROCESS
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Once all permits and certificates have been issued the proposal may pro
ceed. It should be noted that failure to receive anyone of the approvals
dooms the proposal: all are required. Each permit may also Include its
own modifications and pennit conditions intended to mtntmize adverse en
vtronmental impacts.

VU., ConclusloDS and RecommendatloDS

A. Need for Commonwealth Program In Loag-RaDge Dredged Material
Management P1annlng. Over the long-term there could be substantial
benefits to the Commonwealth in environmentally beneflctal uses of
dredged material. The Issue must be addressed on a long-term, Common
wealth-wide basts. The issue is substanttally broader than the question of
coping with the disposal of materials from Hampton Roads. Options for
beneftctal use of dredged material from navigation projects should be con
sidered in the context of a long-term dredged material management plan.
Long-term planning Is required because the analysis of alternatives is time
consuming. and should a candidate beneficial use option emerge. the ad
ministrative processing time for consideration under Federal programs Is
substantial.

While the Corps of Engineers routinely operates with extended planning
and analysis for project development and maintenance. the Commonwealth
resource management and advisory agencies do not operate along compara
bIe tnne-ltnes. Rather. these agencies work with the Corps on a consult
ative basis in the later stages of planning. generally after a subset of
disposal alternatives have been determined. In order for the Common
wealth to take better advantage of the potential ofbeneftctal uses of
dredged material. the appropriate state agencies need to engage In long
range planning.

RECOMMENDATION: The appropriate resource management. advisory.
and economic development agencies ofVirgjnia should join together to
draft a long-term dredged material management plan. which includes con
sideration of beneficial uses. for subsequent review by the Executive and
the Legislative branches. Elements considered In the draft plan should in
clude:

a. Establishment of goals. objectives. and mechanisms for long-term
dredged material planning for Federal navigation projects in the Com
monwealth.

b. Identlftcation of resource management goals and objectives which can
be supported by appropriate beneficial use and general impact mitiga
tion strategies.

c. Determination of strategies for effective interagency cooperation be
tween state. federal and local governments in program implementation.

d. Initiation of a generic evaluation framework to guide review of specific
projects with respect to management objectives and resource trade-otIs
associated with beneficial uses of dredged material.
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e. Examination of potential funding mechanisms to meet non-Federal cost
sharing requirements for beneficial uses.

f. Examination of potential state policy issues.

g. Determination of additional agency resources required to execute a
long-term dredged material management program.

B. UmltatloDa of Beneficial Usee for Inner Harbor Dredged Materials.
Beneficial uses of dredged material for habitat creation or modification
should not be viewed as a strategy to replace ocean disposal or to signifi
cantly relieve the pressure for a confined disposal site. However. l1m1ted
habitat creation could serve to augment these means of disposal. This view
of l1m1tedapplication is held because:

1. Within the Inner Harbor approximately 250 million cubic yards of
dredged material will be generated over a 50 year term. Of the benefi
cial use options reviewed. creation of islands for varied wetland and/or
waterfowl utilizes the largest volume of dredged material per unit area.
A 1.000 acre island would utilize about 16 to 20 million cubic yards.
There are a limited number of suitable sites. a number insufficient to
accommodate the volume of material generated.

2. Creation of an island for varied wetland and waterfowl habitat necessi
tates construction of dikes with sandy material in order to contain the
fine-grained silts and clays pumped to fill the site. The channels and
anchorages to be dredged in the inner harbor contain a very limited
supply of suitable dike material. This further constrains the number
and scale of such habitat creation. WbJIe additional sand material
could be obtained from borrow sites external of the channels. addi
tional costs and resource tradeoffs at the borrow site would come into
play.

3. The cost of habitat development which requires multiple or special han
dling is sJgn1flcantly greater than ocean disposal. even if the site is
within a distance equivalent to the ocean disposal site. Preliminary
cost analysis by the Corps of Engineers for island habitat creation indi
cates a negative cost factor of about 1.5 to 2 compared to disposal at
the Dam Neck Ocean Disposal Site. Comparisons with disposal at the
somewhat more distant Norfolk Disposal Site. yet to be designated.
would presumably be somewhat more favorable. Those estimates ex
clude costs associated with pre-construction planning or post-disposal
shaping of the habitat. planting. and rnonitortng, Costs would also
likely increase if seasonal disposal restrtctions were imposed.

RECOMMENDATION: In spite of the limitations noted. it is recommended
that evaluations continue on the most promising options for habitat crea
tion or modification. Viewed over the long-term such applications could be
an important testing ground to demonstrate the utility of such beneficial
uses. Of the beneficial use options reviewed. three emerge as candidates
for further evaluation:
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• Development of islands in the lower James -Hampton Roads for ac
crued wetland and/or waterfowl habitat.

• Development of oyster reef habitat in the lower James River. and

• Application of dredged material. in a thin layer. for benthic habitat en
hancement for target finfish species in the lowermost portion of the
Chesapeake Bay.

1. IalaDd Creation for WetlaDd/Waterfowl Habitat

a. Adjacent to Ragged Island Wildlife Management Area. TIl1s site has
received tnitlal screening by the Beneficial Uses Workgroup. Con
struction at this site would expand the scale of existing habitat. and
with suitable design could reduce ongoing shoreltne erosion. Sub
stantial further evaluation will be required. including:

• Evaluation of resource tradeoffs. This requires field studies of the
existing benthJc community. and design of the intended habitat.

• Three-dimensional hydrodynamic modeling analysis of the poten
tial influence of various configurations on the flow patterns in the
lower James River.

• Determination of site management.

• Engineering analysis and refined cost estimation.

• Planning and design of monitoring studies to evaluate functional
response.

b. AdJacent to West Side of Craney Island. While the site may have
potential for habitat development. the first step necessary is a deter
mination whether such development would violate the intent of
House Bm No. 1478. Pending that outcome. the same elements
noted above pertain to the evaluation required.

2. ()yater Reef Habitat 1Dthe Lower James River. The oyster beds of
the lower James River have been critically important to the Virginia oys
ter industry. Restoration of the oyster stocks is a critical need. Evalu
ation of a pilot-scale oyster reef restoration project is warranted. Site
evaluation should be undertaken in the vicinity of Wreck Shoal-Point
of Shoals. Relief created with sandy dredged material should be cov
ered with shell cultch for oyster settlement. Whlle the site should be
held as a no-harvest sanctuary, the larvae generated from the Site will
support the oyster bottoms open to harvest. Elements in further evalu
ation include:

• Strategies to m1nimize impacts on active oyster grounds.

• Studies of potential influence on larval transport patterns.

• Assessment of benthic resource tradeoffs,
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• Detailed engineering analysis and cost estimation.

• Planning and design of monitoring studies to assess functional objec
tives.

3.. Benthic Habitat EDhaDcement Usmc Dredged Material. This recom
mendation should not be interpreted as conventional open water dis
posal. Rather, what is Intended is a pUot-scale test as to the potential
benefit of limned, "thin layer". application for benthic resource enhance
ment. Such application is not recommended Within the areas of the In
ner Harbor or lower James River. However. sites within the
southernmost sector of the Chesapeake Bay should be evaluated as to
whether dredged materials from the Thimble Shoals Channel or the In
ner Harbor channels would be suitable to achieve enhancement of the
benthic habitat With respect to targeted tlnflsh species.
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APPENDIX 1

CHAPIER686

An Act. to amend the Code ofVlrglnJa by adding a section numbered 62.1-132.20. relating
to the Craney Island Disposal Area.

(H 1478]

Approved April 3. 1991

Be It enacted by the General Assembly ofV1rgln1a:

1. "That the Code ofVlrgtnJa is amended by adding a section numbered 62.1-132.20 as fol
lows:

§ 62.1-132.20. Craney Island Disposal Area--

A No agency ofthe Commonwealth, including the Vtrytnia Port Authority~ shall have
the authority to~ the Craney Island DtsposalArea northward or westward or beyond
its present capadty or to cause activities whlch will result In such eq>ansfon ofthe Craney Is
land Disposal Area. In add.t:tbn. no state.fimds shall be expendedJor any acttvttfes which
wal result In the expansion ofCraney Island nortJuvard or westward or beyond Its present ca
pactty as a disposal areafor materla1. dredged.from any site, including the Hampton Roads
Harbor.

B. The Vtryfnla RrtAuthority is hereby directed, In coordination with other state and
federal agencies, including the UnIted States Army Corps ojEngineers, to locate. establish.
and useocean disposal armsfor ocean-suitable dredge mnterlals.from Hampton Roads Har
bor, or some other suitable site. and to use the exfstlng Craney Island DIsposal Areajor
dredge materla1. suitable or unsuttablefor alternate disposal., including ocean disposal, with
priority given to materfals dredgedjrom the Southern Branch ofthe ElIzabeth River.

C. Prior to the disposal ofany dredged material either at an ocean~ or on the Cra
ney Island DIsposal Area. qfter the Craney Island DisposalArea has attalned its capacity
ltmtt, the appropriate state agencfes shall investigate and mnstder the cost and availabaity of
benejfcfal. uses ofthe dredged materiaL The appropriate state agencfes shaH consult with
state andJederal agenctes to ensure the environmental acceptabdity ofany beneftdal. use.
When such environmentally acceptable benejfcfal use is available and economIcaUyJeaslble.
the approprliJ!.e state agendes shall pursue such use..

For purpose of this section, "Craney Island DIsposal Area" means that parcel of land ly
tng and being In the bcdy ofwater known as Hampton Roods Harbor. wtthbt the City oj
Portsmouth and a4Jacent to the City ofSuffolk.
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APPENDIX 2

WATER RESOURCES DEVELOPMENT Acr OF 1986

§1115. PROJECT MODIF1CATIONS FOR IMPROVEMENt OF ENVlRONMENf.

(a) The Secretary is authorfzed to review the operatt>n ojwater resourees projects con
structed by the Secretary beJore the date ofenactment ofthls Act to determine the needfor
roodf/lcatlons tn the structures and operattons ofsuchprojectsJor the purpose oj tmprovtng
the quality ojthe environment in.the public Interest.

(b) The Secretary is authorfzed to carry out a demonstration program in the two-year pe
rlDd begtnning on the date ojenactment oJthis ktJor the pwpose ojmaking such modYfca
tfons in.the stnJcttues and operations ofwater resources prqJectsoonstructed by the
Secretary before the date ojenactment ojthis Act which the Secretary determines (l) are feasi
ble and consistent with the authorized prqJectpurposes. and (2) wal Improve the quality ojthe
environment (n the public interest. The non-Federal share ofthe cost ojany modlficattons car
ried out tmder this sectfon shaH be 25 percent.

(e) The Secretary shall O'JOI'dfnQte any actions taken pursuant to this section with appro
priate Federal, State, and local agencies.

(d) Not later than two years after the date ofenactmentojthis Act. the Secretary shall
transmit to Congress a report on the results ojthe review conducted under subsection (a) and
on the demonstratfon program conducted under subsectfon (b). Such report shaH contain any
recommendatfons oJ the Secretary concerntng rood{ftcatlon and extension ojsuch program.

(e) There Is authorized to be appropriated not to exceed$25,000.000 to carry out this
sectLon..

and

WATER RESOURCES DEVELOPMENT sc: OF 1990

Title m .,. Generally Applicable Provision

Section 304. The time period for the Section 1135 program for project modUlcatlons for the
improvement of the envtromnent Is deleted. and $15 mlllion Is authorized to be appropri
ated armually to cany the program out.
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APPENDIX 3

COOPERATIVE AGREEMENf

BE1WEEN THE NAnONAL OCEANIC AND ATMOSPHERIC ADMINISfRA110N

AND

DEPARTMENf OF mE ARMY

FOR A PROGRAM TO RESfORE AND CREATE F1SH HABITAT

Background: Within the National Oceanic and Atmosphertc Administration (NOAA), the Na
tional Marine Fisheries Service (NMFS) is assigned the primary Federal responsibility for
the conservation, management, and· development of the Nation's Uving marine resources.
The NMFS Habitat Conservation Poliey recognizes that mankind will inevitably alter ma
rtne, estuarine, and anadromous fish and shellftsh habitats which are essential to maintain
ing the Nation's fisheries. The abUity of these habitats to support fish production Is
dtmmishing whlle pressures for conversion for other uses are continuing. In accordance
with the Polley, NMFS Is proceeding to: (1) promote, support, and originate habitat restora
tion and creation by Federal, state, and local resource, construction, and regulatory agen
cies and the private sector and (2) work directly with these agencies In developing policies,
guidelines, and rule making to promote the ronservatlon of coastal and anadromous flsh
habitats.

Within the Department of the Army, the U. S. Army Corps of Engineers (Corps) has general
authority and broad experience, expertise, and capabUity to conduct water resources devel
opment actMtles. These include protection and restoration of fish and wildlife habitats. In
additlon, the Corps has conducted extensive basic and applied research in the beneftdaJ
uses of dredged materials. ThIs research has shown that under the proper conditions, the
restoration and creation of wetlands, seagrass beds, and other aquatic habitats necessary
for fish production is both possible and feasible. It is Corps policy to restore and create fish
habitat at existing projects when It can be accomplished in an acceptable manner without
added cost. If added costs are Involved, the Corps will consider those opportunities using
funds and authorities which may be available to them and with appropriate cost sharing by
non-federal Interests.

This Agreement has resulted from a 1986-88 NMFS-Corps Pilot Study, which was con
ducted to:

"... determine the practlcab1l1ty of establishing, wtthtn existing authorttles, re
sources and funding, a NMFS-Corps nationwide habitat restoration and creation
program. Such a program would contribute towards balancing fish habitat con
servation with orderly development and management of the Nation's water re
sources."

II.Martne Research, Protection and Sanctuaries Act of 1972, as amended. Title II, 33
U.S.C. § 1441 et~.

12.Federal Water Pollution Control Act, as amended, 33 U.S.C. § 1251 et~.

I3.Rlver and Harbor and Flood Control Act of 1965, Section 219, 10 U.S.C. § 3036d.
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14.Coastal Zone Management Act of 1972. as amended. 16 U.S.C. § 1451 et~.

General Scope: nus contmutng Program will consist of: (1) systematically identlfytng flsh
habitat restoration and creation opportunities within the ClvU Works Program: (2) fonnulat
ing. coordinating. evaluatlng. and selecting habitat features2: (3) implementing selected fea
tures: and (4) canytng out required research/monitoring activities. It wtllinvolve field
offices, laboratory,- and headquarters offices of both agencies.

Because it is not intended that selected features be ltmlted to wetland construction using
dredged material. the broadest range of restoration needs and opportunities should be ex
amined and included (e.g.• restoration of sahnon runs through removal of stream obstruc
tions. increased shrimp production through water structure regulation to Improve access.
establishment of oysters through bed construction and seed1ng. and construction of arUfl
dal reefs).

The support and cooperation of other agencies, both Federal and state. is essential for Pro
gram success. Because individual sites will be found primarily in state waters. support of
state agencies is critical. The U.S. Fish and Wildlife Service. the Environmental Protection
Agency. and other resource agenetes will also be Invited to partidpate.

Under the Program. restoration and creation work will be carr:led out by the five NMFS re
gtons and those partldpating Corps major subordinate commands (MSC) and district com
mands (DC), in cooperation with the above-dted other parties. The Program will be
implemented pI1mar1ly at the field level and wUIcombine NMFS technical ex:pertise with the
Corps' broad water resources planning. engmeertng, design and construction expertise and
capability.

Habitat features will be identlfted at projects of the overall Civil Works Program. Restora
tion an creation features may include marine, estuarine, and anadromous fish habitats.
Features will be designed to result in a net increase of fish productivity when compared
with current conditions. Thus. work under this Program should not be carried out with the
purpose of mitigating anticipated damages from Corps projects.

Fish habitat restoration and creation features are highly individual in nature, requiring tai
lored and, sometimes, Innovative design applications to fit unique site and resource condi
tions. Results are not always readily predictable and benefits are sometimes cl1fDcult to
quantify. Because of these conditions, the Program may include two general types ofhabi
tat features: (1) readlly implementable features, which will not involve long term monitor
Ing requirements: and (2) experimental feature. which w1ll require substantial monitoring
and research actiVities. Readily implementable features will be constructed with the objec
tive of increasing fish productMty. thus improving overall project effidencies. Experimen
tal features will have the primary objective of tmprovtng the technologies of fish habitat
restoration and creation and/or environmental engineering. while expanding the under
standing of the effectiveness and value of existing techniques.

Responsibilities: Within NMFS, Program implementation Is delegated to its regional direc
tors. Corps MSCs are authorized to pursue directly implementable features which do not
involve added Corps project costs. Directly implementable and experimental features in
voMng added project costs will require approval of the Assistant Secretary of the Anny
(CM}Works) (ASA(CW) before implementation. Corps Headquarters. in coordination with
ASA (CW). and NMFS headquarters will provide direction to their respective field offices on
matters of national pollcy and program guidance. The Program should be designed and
managed as an interagency team effort.

2. As used herein. the term "habitat feature" refers to the construction or other work re
quired for habitat restoration and creation purposes within a Civil Works project (e.g.• the
artificial reef feature constructed under the NMFS-Corps Pilot Study at Mission Bay, CA).

45



Armually. each MSC will Inform Its respective NMFS regton and other Involved agencies of
ongoing and future CiVilWorks projects. From the identlfled projects. NMFS regions and
other Involved agencies w1ll Identify potennal areas and sites for habitat restoration and
creation and assess potenUal fish benefits. Approved features will be planned. placed into
the project schedule. and implemented oooperaUvely within the unique missions. authori
ties. capabilities. and expertise of the agencies.

Approved sites will be included In the Corps' O&M or project schedules. Each feature's
planning. construction. and maintenance will be Integrated routinely into scheduled project
work.

The research offices of the Corps and NMFS mayJointly oversee and monitor experimental
features. Responsibilities for performing and funding these activities shall be addressed in
the approval process for these features. Provisions will be made for pubUcation and dtstrt
butIon of resulting sclentlflc and teehnlcallnformation.

Funding: Each agency will be responsible for funding necessary for its participation both at
the national and field levels.

Reports and Documentation: On an annual basis. participating NMFS regional directors
and MSC commanders will submit Joint progress reports to designated Washington head
quarters offices. These reports will be evaluated and consoUdated Into a single annual pro
gress report for Washington-level review. At the conclusion of two years. a Joint
NMFS-Corps assessment report will be submitted to the Under Secretary for Oceans and At
mosphere. U.S. Department of Commerce. and the Assistant Secretary of the Army (Civil
Works). This report will include conclusions and recommendations with regard to continu
ation of the Program.

Effective Date and Duration: This Agreement will become effective upon signature by both
parties and will remain In effect as long as both parties agree to participate. Differences
should be resolved at the field level. lfpossible. and In headquarters. lfnot. Either party
may terminate the agreement 30 days after written notice to the other party. with provision
for an orderly closing out of ongoing operations.

U. S. DEPARlMENf OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC
ADMINIS1RATION

Under Secretary for
Oceans and Atmosphere

Date

Signed on 31 January 1991
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Acting Assistant Secretary
of the Army (CiVil Works)
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APPBNDIX4

WA'IER RESOURCES DEVE~PMENTAcr OF 1992

1Tl'LE D

§ 204. BENEFICIAL USES OF DREDGED MATERIAL

(8) IN GENERAL. The Secretary Is authon-d tI> cany out projects for the protection, resto
ration. and crea.Uon of aquaUC: and <!COloglcaJJy related habitats. tncludmg ~tlands. in con
nectlon with dredging for col18U1Jctlon. Qp!latton. or maintenance by the Secretary of an
authol1zed navtgatlon pmject.

(b) SECRETARIAL FINDINGS. Subject to aubeec:Uon(e)of this section. projects for the pro
tecnen, restoration. or creation ofaquatic and ecologleally !'dated habitats may be under-
taken in any ease where the ~tary finds that-

(1) the envtronmental. economlc. and 80dal beneftts of the project. both
monetaJy and nonmonetary. Ju-.tUY the coet thereQt: and

(2) the proJ~t would nQt~ult In envb'o~tal degradation.

(c) COOPERA11VE AGREEMENT. Any pmjcet unclerta.ken pursuant to this section shall be
initiated only a.fter non-Federlll interests ha~ entered Into a cooperaUve agreement in ac
cordance with the reqUIrements of aection 221 01the P100d Control Act of 1970 in which
the non-Federal interests tI.fP'ee to-

(1) provide 25 percent of the cost auodau=d with constnlct1on of the project
Cor the protection. restoration. and creaUon ofaquaUe and ecologically related habitats.
Including provision ofall lands. easements. rtghta..of·way. and necessary relocations;

and

(2) pay 100 p¢:rcent of the operation. maintenance. replacement. and
rehabilitation costs 8$8OClated with the proJ~t forUte proteetton, restoration. and
creaUon of aquatic and ecologically related Wlbltata.

(d) DElERMINATION OF CONSTRUcnON cosmo Costs associated with construction of a
project for the protection. restoration. and creaUon ofaquatic and ecologically related habi-
tats shall be limited solely to construcUon Q08ts wh1~ are In~ of those costs neces-
sary to cany out the dredgtng for construction. opea-.Uon. or maintenance of the authorized
naVigation project In the most eeet etTecUve way. co.stellt with economic. englneeJ1ng.
and environmental criteria.

(e) AUIHOJUZATION OF APPROPRlAnONS. There 18authorized to be appropriated not to
exceed $15.000.000 annually to cany out W$ eed1on. Such sums shall remain avallable
until expended. '
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