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Inquiries regarding the Dredged Material Research Program should be addressed
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P. 0. Box 631 , Vicksburg, Mississippi 39180.
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AUTHORIZATION .

• By the River and Harbor Act of 1970 (Public Law 9 1-61 1 ,
Section 1 23(i))

• Waterways Experiment Station (WES) assigned in May 197 1 to define
and assess the problems and develop the research program

• Funding for research authorized by the Office of Management and
Budge t (0MB) in February 1973

• WES initiated research (Dredged Material Research Program (DMRP))
in March 1973

• Budgets for continuation of research between fiscal years 1 974 and
1977 approved incrementally by Congress and 0MB on the basis of
obtained and anticipated results

• Program to be completed in March 1978

OBJECTIVE 
— - . - . . . - ri

To provide, through research , definitive information on the
environmental impact of dredging and dredged material disposal operations
and to develop technically satisfactory, environmentally compatible , and
economically feasible dredging and disposal alternatives, including
consideration of dredged material as a manageable resource.

SPECIFIC GOALS - . -

• Establish definitively the effects of open-water , land , and wetland
disposal on water quality and organisms

• Test and evaluate concepts of marsh development and land and water
habitat  development as environmentally beneficial disposal alternatives

• Improv e and enhance the acceptance of confined land disposal as an
alternative and consider regulation of the dredging/disposal operation
as an environmental control measure

• Develop and test concepts for using disposal sites for productive
purposes and consider the use of dredged material as a natural resource
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ThE ACTIVITY .

THE PROBLEM .

ThE SOLUTION 

These three headings were used in each of the previous Annual Reports
of the DMRP as a means of introducing the program and explaining its
raison d’etre. To avoid repetition and be able to devote fullest a t tent ion
and space to what is now of greater significance Le., the growing body
of results—this discussion will be omitted and the unaware , interest ed reader
is re ferre d to the previous reports. Be it sufficient to say that:

THE ACTIVITY involves the removal of hundreds of millions of cubic
metres of sediment and rock by dre d ging to create and main ta in
facilities for waterborn e commerce and recreation .

THE PROBLEM lies in the environmental effects of disposing of these
huge volumes of material in water , on land , or in wetlands , and
the cost-effectiveness of often unproven miti gative measures , and

THE SOLUTION involves developing a predictive capabil ity for effects
based on an understanding of mechanis m and processes. an d a
wider selection of tested and proven alternatives

6
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MANAGEMENT .

The DM RP cont inues  to be managed under  a proje ct manage r
organizational s t ruc tu re  wi th in  the  Envi ronm enta l  l tThct~ Laboratory ( EL U
of the W ES. Four Project M an a g er s  (see Staff section I wi th  technical support
s ta t t ’s are respo nsible for technic al p lanning ,  fiscal management , inte rna l an d
exter ial coordination , technical monitoring of work accomplishment,
documentat ion and reporting, results evaluation and s~~ nthesis. amid
information dissemination and technology transfer. Coordination and overall
guidance of the l)M RP projects is by an EEL Special .\ssistant who reports
di rectly to th e chief of the EEL. The auth ori ty and responsib ilit y for f inal
decis ions on all action s taken to meet progra :n objectives are ~~st~ d i n the
Program l ’lann ing Group (PPG ) tha t  consists of all l )M RI’ senior
management  person nd and the program coordinators.

In addition to implement a t ion  of certain research e f fo r t s  and contract
management , EEL technical elements contribute heavily toward the p lann ing
amid management of all I)M RP major field investigations.  Dur ing 1976 . the
Environmental  Resources l)ivision of EEL devoted about  15 man-years of
e ffort  to field site m anagement  ami d are responsible for the compi la t ion .
in te rp re ta t io n , and synthesis of field study results.



THE STAFF .

As the end of calendar year 1976 , the primary management staff of
the DMRP consisted of:

THE CHIEF , EEL
John Harrison , Ph. D., Supv Research Civil Engineer

THE SPECIAL ASSISTANT , DMR
R. T. Saucier, Ph. D., Geographer

THE PROJECT MANAGERS AND STAFFS
ENVIRONMENTAL IMPACTS AND CRITERIA DEVELOPMENT PROJECT

R. M. Engler , Ph. D. . Research Soil Scientist
R. E . lloeppe l , Research Microbiolog ist
B. W. Holliday, Oceanographer
R. K. Peddicord , Ph. D., Marine Ecologist 1
R. H . Plumb , Jr. , Ph. D., Physical Scientist

HABITAT DEVELOPMENT PROJECT

H. K. Smith , Ph. D., Research Wildlife Biologist
L. F. Holloway, Ph. D.. Research Botanist
R. T. Huffman , I LT, CE , Botanist
M. C. Landin , Biologist

DI SPOSAL OPERATI ON S PR OJECT

C. C. Calhoun , Jr.. Researc h Civil Engineer
N. C. Baker, Research Civil Engineer
W. D. Barnard , Ph. D., Oceanograp her
1. A. Haliburton, Ph. D., Geotechnical Engineering Consultant 2

M. L. Hayden , Civil Engineer
T. K. Moore, Sanitary Engineer

PRODUCTIVE USES PROJECT

T. A. Patin , Civil Engineer 3

THE COORDINATORS
CORPS/INTERAGENCY COORDINATOR

M. D. Malkasian , MAJ , CE , Civi l Eng ineer
U. S. F ISH AND WILDLIFE SERVICE

K. 0. Allen , Ph. D.. Fishery Biolog ist 4

Ass igned to WES under an Intergovernmental Personn el Act agreement with the Univers i ty
of California , Berkeley.

2 Assigned to WES under an Intergovernmental Personnel Ac t agreement with Oklahoma State
University.

~ Rep laced MAJ K. NI. Meccia as Pr oject Nia nager in December 1976 upon reassignment i t

MAJ Mcccii .
Assigned to WI - S for a 2-year period under an agreement with the U. N. I ish and N~i Id l i t i
Service.
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During 1976 , the DM RP management staff lost the services of
LTC F. H. Griffi s, Jr. , who was reassigned overseas: S. E. Palmer. who
transferred to another Corps office; L. J. Hunt  who transfe rred to another
EEL function ; and M. R. Walsh , who is pursuing a program of advanced
education.

Management of the major DMRP Aquatic Disposal and Habi ta t
Development field investigations , including development and
implementation of research designs and rationales , coordination , a nd
interpretation and reporting of results , has been provided by personnel of
the Environmental  Monitoring and Assessment Branch (P. R. Becker ,
Ph. D., Research Biologist , Chief) 5 and the Natural Resources l) evelopment
Branch (W . B. Gallaher , Ph. D. . Research Biologist . Chief) , 6 respectively.
of the Environmental Resources Division of EEL (C. J. Kirby,  Ph. D. .
Supervisory Research Ecologist , Chief) .

The following individuals were accomplishing the indicated functions
as of the end of 1976:

II .  II .  Allen , Re search Ecologist (Bolivar  Peninsula  Sit e  m a n a g e m e nt )

C. R. Bing ham , Limn ologist (biolog ical data analysis)

C. G. Boone , Ocean ogr apher (Col u mbi a River Site management )

J. S. Boyce , Ph. D., Soil Scientist  (But te rmi lk  Sound and Miller Sands Sites
management; soils and soil/ p lant rel ationshi p data ana lys i s )

E. J. Clai r ai n , Fi she ry Bi o log ist (aquatic biology / f ishery s tudies  coordinat ion
and data anal ysis)

S. P. Cobb . Ma rine Biologist (A sht abul a  Site management : i u t r i l i n a t i o n  of
report preparation and review)

R. A. Cole . 7 Ph . 1) ., Research Ecolog ist (ecological design and data q u . t l i ty
con trol)

P. L. I)oir on , Mathemat i c i an  ( d a t a  management  and analysis)

M. A. Granat , Geologist  (p hy sical and geol ogical datd an~ l vs i s(
I. . J . Hunt . Wi ld l i f e  Biologist )N o t t  Island Site m a n a g e m e n t ;  I l ab i t a t

l)e ve lopment  Site coord ina tor ;  up la nd hab i t . i t  data  anal ys i s )

J. I I .  Johnso~r . Research I .tmno logis t  ( l )uwamish  W a t e r w ay  S i t e  m a n a g e m e n t)

J. I). Lun~ . M arine Biol ogi s t  ( W i n d m i l l  Point  S t i r  management: wa ter  chemistry
anti aquatic biology data an , i l v s i s)

A. I ) . M .igoun . S t a t i s t u  I an ( d a t  i ma n a ge m en t and ana lys i s )

.J . R. R eese . NIh  r ib iolog ist I at i ns Nc k Sit e  man a g ement)

I .  I ) . Wroz h t .M Ph . I) ., Rese .ir h B i l c i s t  (Ga lves ton  Si te  management)

N In A u r u st  l9~ t .  replace d K. (.  S i l n u n . Research Bi~.l gtst .  as Chiet and whit is no~ a Special
.~ ssIsi. n t , I ns ir nm en ta l  R e Un s’s I ) I s t s i o r t .

6 In April I9~~ . rep l ied I - J. NN.od. Pit . I) .. Wa ter Res ur tes Spt—c talist . .s( ’h iet and who
has . teee p te I empli s ment s’lsc~~ht’r~ .

~ a ssigned to W I-S under an Interg nse rnnwntal Personnel -\ct ,iereement ~it It \ii~ itiga n State
Univc rsit ~8 Assign ed i W I S under an Interg ser nr ne ntal Personnel At  t agreeme nt with Michigan
1echn l gi~ il t niversi ty .
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Management of Task 5C Disposal Area Reuse ” has been carried out
by personnel of the Design and Con’~~pt Development Branch (DCDB ) under
the direct supervision of Mr. Raymond L. Montgomery , Supervisory
Resident Civil Engineer , Chief. The DCDB is part of the Environmental
Engineering Division , Mr. A. J. Green. Supervisory Resident Sanita ry
Engineer , Chief. The following individuals participated in the p lanning  and
implementation of Task 5C:

Mr. Michael  J . Bartos . Jr .. Civil Engineer

Mr . A l f r e d  \V. Ford , Elec t r ical  Engineer

Mr . I)aie A. Goss . Civil Engineer

Mr . Michael  R. Palermo , Research Civi l  Engineer

During 1976 . the following individuals were involved in aspects of site
managen ient ;  however , the y accepted employment  elsewhere or were on
leave of absence as of the end of the year:

I) . NI. Nl a t his , M arine Biol og ist  (Galveston Si te  management )
I- . . P. Peloquin , Wildl i fe  Ecologist (Mi l l e r  Sands Site management)

j. R. Sec l e . Ph . D.. t.im ncslogist (A sh t abu la  Site managen 1~ n t )

J. E. t ’ nsieker , Ph. [).. Bot a n i s t  (botanical  da t a  anal ysis)
D. A. Wrig h t , Civil  E ngineer  (eng ineer ing  data  anal ysis)
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FUNDING .

Total funding to date for the DMRP. including the Fiscal Year 1977
budget , has amoitnted to S30,978,000 in yearly incremen ts as follows:

• FY 73 - Sl ,300.000
• FY 74 - $3,900,000
• FY 75 - $8,200,000
• FY 76 - $9 ,400,000
• FY 7T - S2 .685 ,000
• FY 77 - S5 .493 ,000

With an anticipated final appropriation for the fi rst half of Fiscal Year
1978 , the total for the DMR P will approximate S32 ,800.000.

As of the end of calendar year 1976 . tota l ex pe n ditures and obl igat ions
fo r researc h have involved 79( of eac h do l la r while  the  rem ain i ng 2 l~~
has bee n used for management  and related activities (planning,  supervision .

, contract  and field study management , coordination , consultat ion , travel .
repor ts prepa ratio n an d p u b l icatio n , information transfe r , etc ) By the end
of the DMR1~, the management portion of the dollar is expected to increase
by several percentage points since from the present t ime on . resea rch
accomplishment will be decidedly subordinate to information in terpre ta t ion .
docu m enta t i on , and transfer.

Referr ing to the specifi c goals of the DMRP (page 5 ), dist r i but ion
of the research dollar has involved:

• 43~; for studies of the environmental  effects of disposal operations
• 26~ for test ing and evaluat ing concepts of marsh and wildl i fe

habitat  development
• 25~ for studies related to improving land disposal as an a l ternat ive

and regulation of the disposal operation
• (~ for deve l opi n g an d tes t i n g c on c ep t s  of product i v e  u ses of

d redged m a ter ial



RESEARC H ACCOMPLIS HMENT 

Diversity in regard to those individuals and groups implementing the
DMRP , achieved to a large extent through competitive advertisement of
items of work , continues to be a strongpoint of the program and has led
to high levels of research quality and credibility . The more than 200
individual studies (work units) in the DMRP have been or are being
accomplished by 42 commercial firms , 30 universities or university-affiliated
in stit u tes, 11 offices of 6 Federal and one state agency, 6 individuals , 2
other Corps Laboratories , 7 Corps Districts , and 5 WES organizational
elenien ts.

As of 31 December 1976 , the status of the DMRP can be summarized
as follows:

NO. OF TOTA L
CATEGORY WORK UNITS COST

Completed Work Units*
In-house (WES) or Corps 52 $ 3,863.400
Contra cts with commercial firm s 42 2,66 1 ,400
Contracts with universities / institutes 46 4,884,300
Other Federal agencies 8 291 ,900

148 11 , 70 1 ,000
Active Work Units

In.house (WF.S( or Corp s 28 ~,302 , I00
Contracts with commercial firm s 23 1 , 867 ,500
Contracts with universi t ies / ir t s t itU tcs 28 3,620 ,600
Other Feder al agencies 9 1 097 ,400

88 8,887 ,600

Program Totals 236 $20 ,588 ,600

Indicates research comp leted—final reports being reviewed , rev i sed , in publication , or
published.

l)ur ing calendar year 1976. the research effort increased by 72 work
u n i t s  and in the amount  1)1 S6,8 18,800 , the largest year I~ a m oun t in the
program. The total of 236 work uni ts  is. as of the end of the year. within
25 of the total expected I’m the entire 1)MRP ; a substantia l number of
the remain ing  ones will  he e f f o r t s  devoted to data /result summarization
or Sy ti t l IeS t ’ .
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TECHNICAL STRUCTURE .

No changes in the DMRP technical structure were made durin g 1976.
The 4 projects , subdivided into 20 tasks (representing discrete objectives)
as shown below , have proven to be adequate for both technical classification
and management and will remain unchanged for the balance of the program.

RESEARCH PROJEC1’S RESEARCH TASKS

ENViRONMENTAL IMPAC’FS AND IA Aquatic Disposal Field Investigation s
CR I TERI A DEVELOPMENT I B Movements of Dredged Materi al

IC Effects of Dredging and Disposal on Water Quality
ID Effects of Dredging and Disposal on Aquatic Organisms
IE Pollut ion Status of Dredged Matenal
2D Confined Disposal Area Effl uent and Leachate Contr ot

HABITAT DEVE WPMENT 2A Effects of Marsh and Terrestrial Disposal
4A Marsh Development
4B Terrestrial Habitat Development
4L Aquatic Habita t Development
41 Island Habitat Development

DISPOSAL OPERATIONS 2C Containment Area Operations
5A Dredged Material Densiflcation
SC Disposal Area Reuse
6B Treatment of Contanunated Dredged Ma tenat
6C Turbidity Prethc tion and Control

PRODUC11VE USES 3B Upland Disposal Concepts Development
4C Land Improvemen t Concepts
4D Products Research
SD Disposal Area Land Use Concepts

9A Research Results App lications

13



CONSULTANTS .

The DMRP has made liberal and effective use of consultants at all
levels and for a variety of purposes ranging from overall program review
and guidance and the planning of entire tasks to th e preparation of specific
scopes of work and the review of reports. Of the more than two dozen
scientists and engineers representing academia , industry , government , and
research that have been retained , the following 7 individuals have provided
continued critique and advice on program-level progress and plans:

• Richard H. Backus , Ph. D. (Marine Biologist ) . Woods Hole
Oceanographic Insti tution

• Robert S. Clas (Dredging Consultant ) . Robert Clas & Associates
• Arthur W. Cooper , Ph. D. (Plant Ecologist), North Carolina State

University
• G. Fred Lee, Ph. D. (Enviro nmeti tal  Chemist), University ot’ Texas

at Dallas
• John Lowe III (Soils Engineer), Tipp ets -Abbett -McCarth y-

Stratton , Inc.
• William H. Patrick , J r., Ph. D. (Soil / Sediment Chemist ),  Louisiana

State University
• Thomas G. Scott , Ph. D. (Zoologist ), U. S. Fish and Wildlife

Service

14
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COORDINATION .

• Full-time coordinator staff positions
• Semiannual Interagency Briefings
• Dredging Indust ry Coordinating Committee
• EPA/Corps Technical Committee on Criteria Devel opment
• Conference sessions and presentations
• Membership on boards , committees , panels , etc.
• Bri efings 

In addition to distribution of int ’ormation in printed fo rm (see
PUBLICATIONS Section , page 16), the activities stated above cont inue at
an accelerating rate and constitute the principal n~~ans of DMRP
coordination with outside agencies , groups, and interests. Collectively they
constitute an extraordina ry effort in coordit iation and communication with
primary objectives being to provide awareness of research goal s and
avoidance of undesirable overlap of activities. However , in keeping with
the phasing of tile DM RP (i.e., essential completion of research planning
and rapid expansion in results at tainment) ,  coordination activities more and
more are fulfilling another objective—info rmation and technology transfer.
All of the activities listed above are serving to meet this objective and have
been supplemented with:

• Cooperative projects with Corps Districts
• Corps Division-area briefing s/workshops on a monthl y rotat ional

basis
• Direct assistance to Corps Districts in project planning



-
~

PUBLICATIONS .

• 12 Information Exchange Bulletins (DMRP total to date 41)
• 7 Technical Reports (DMRP total to date = 9)

• 9 Contract Reports (DMRP total to date 24)
• 7 Miscellaneous Papers (DMRP total to date = I I )

A comparison of the number of reports in each category listed above
published in 1976 with the DMRP totals quickly indicates a major increase
in t h e  pace of reportin g research results. However , the bulk of informat ion
in printed form is yet to come. During 1976 , detailed plans were made
for the form and scheduling of all remaining DMRP reports during 1977
and 1978 , and these include:

• 31 Technical Reports
• 70 Contract Reports
• 13 Field Site Reports
• 24 Synthesis Reports
• 16+ Information Exchange Bulletins

In addition , plans are being made for a singl e document summary of the
entire DMRP and a comprehensive index and retrieval system.

In keeping with the intent in this Annual Report to organize the
presentations along the lines of the major objectives , all reports published
to date are listed by the appropriate task. No singl e comprehensive list
is included herein: however, one is available upon request to the DMRP.

WE S.
The publications policy of the DMRP calls for unlimi ted free

distribution of the Information Exchange Bulletin to all who request to
be placed on the mailing list and restricted automat ic distribution of
Technical Reports and Contract Reports mainl y to Corps offices, other
Federal agencies , and selected organizations and individuals. Announcements
of the availability of all DMRP reports are published in the Bulletin and
copies of the reports are available free of charge to any requestor as long
as supplies last. When supplies are exhausted , u ti l imite d copies are availab le
for purchase in either microfiche or paper copy form from t h e  National
Technical Information Service (NT IS) . Springfield . VA 22151 .

16
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I
RELATED ACTIVITIES .

The application of DM RP research results and the experience and
expertise of its staff to the development and implementation of technical
criteri a atid guidelines for the Corps ’ regulatory functions continued during
1976 to be one of the best examples of DMRP technology transfer.
Coordination of DMRP research relevant to the disposal of dred ged or fill
materi al in both oceanic and inland waters (Public Laws 92-532 and 92-500)
with that being done elsewhere within the Corps and the Environmental
Protection Agency (EPA ) continued via the EPA /C E Technical Commit tee
on Criteria for Dredged and Fill Material. It i add ition to research
coordination , substantial contributions were made to two other Commit tee
obje ctives , i.e., provid ing technical guidance for criteria revisiot i and
refinement , and development of implemet i tat ion manuals.  E fforts of 1) MR I ’
and WES staff ’ members with regard to the former were focused on (lie
criteria for Section 103 (P . L. 92-532) and , w i t h rega rd to th e latter , on
the preparation and publication of in ter im guidance for Section 404
(P .L. 92-500). The specific report involved is:

Environmental E ffects Laboratory . ‘ Ecolog ical Evaluation of
Proposed Discharge of Dredge d or Fill Material into
Navi gable Waters , Miscellaneous Paper D-7 6-l7 . May 107h ,
U. S. Army Engineer Waterways Experiment Station . ( I .
Vicksburg. Mississippi.

Specifi c research activities wi thin  the DM RP applicable to technica l
criteria and guidelines developmet it are largel y included under  Task l E t
Pollution Status ot’ Dreçlged Material  ( see page 55) .  Supplemental  work is
in progress within EEL under spotisorship of the Office , Chie I of Et igineers .
and includes the following specific work units:

• The Long-Term Release of (‘ontam i t i an t s  from l)redged M ater ia l .
l I L / W E S .  S50 .000. Active.

• Development of Bioassay Methodologies Using Selected Benth i e
Organisms. EE L/ WFS . S I 73 .000. Active.

• Field Testing and Ver i f ica t ion of Dredged Material Disposal
Criteria. University oh Texas at Dallas. SI 04.471. Active.

• Development of Time-Dilut ion l)redged Material Bioassa y Using
Zoop lankton . Stanl ord Research I n s t i t u t e .  S93. 579 . Active.

• Ati Assessment of Problems Associated wi th  E v a l u a t i n g  the
Physical , Chemical and Biolo gical Imp acts  01 l) ischargin g F ill
Material.  tJ n i ~ et s i ty  of Ok lah oma.  5~~1 ,~~ 6 . A et i~e .

• F luni e E xper ime t i t s  On (‘ri t ical  Erosion V e loe t t ie s .  Shear Stress
and Sediment Transport of Sand , Silt and (‘la~ Mi x  hares tr oni
th e Ol’l’sho re l)re dged M ate r ia l  I ) isp o s a l  Site. Galve stoti . lexas .
l e xa s  A&M U ni ~er s i t v. S9 .97 4. \c tive.

17
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THE CONTRACTORS .

Acres American , In c., Buffa l o, N ew York (D. W. Lamb)
Ad ria an Volker Dredg ing Company, Ro tterdam , The Ne therlands (A . J . lloekstra and

K. d ’Angremond)
Agricultural Research Service , North Central Reg ion , St. P aul , Minnesota (W.  E. Larson)
American Technical Assistance Corp., McLean , Virginia (D. McDonald)
Argonne National Laboratory , Argonne , Illino is (W. Harrison)
Arthur  D. Little , Inc., Cambrid ge , Massachusetts (F. W. Bes ley and J . Harrison)
Batte l le Colu mbus Laboratories , Columbus , Ohio (R. Moore)
Beeman/J3enkendorf j .v ., Portland , Oregon (0. Beema n and A. Benkendorf)
Bi ological Water Purification , Inc., Ne w Y ork , Ne w York ( I . .  Banks)
Brian J. Gallag her and Co., Milwaukee , Wisconsin (B. J. Gallag her)
University of California Bodega Marine Laboratory , Bodega Bay, California (C. Hand

and R. Peddicord)
The Univers i ty  of California at Davis , Davis , California (R. B. Krone)
The Center for the Environment and Man , Inc ., h a r tfor d , Connecticut (I) . R. Zoe llner)
The Citadel , Charleston , South Carolina (W. B. Eze ll , Jr . )
Coastal Ecosystems M anage men t , Fort Worth , Texas (R . Parker)
Coastal Zone Resources Corp., Wilmington , Nor th  Carolina (I) . A. Adams and W. ‘I .

h art)
Cold Regions Research and Engineering Laboratory , Corps of Eng ineers . H an over . N e ’.’.

llamp shire (S. Blouin , E. J. Chamberlain , and R. P. Murrman)

Unive ts i ty  of Connecticut  Marine Sciences Inst i tu t e . Groton , Connecticut (F. Bohlen ,
F. ‘s’ Feng, W. Niering,  and 11. Welsh )

Unive r s i ty  of Connecticut , Cooperative Extension Service , Groton , Connect icut
(W. Washko )

Connecticut College , Department  of Botany, New London , Connecticut (W . Niering and
S. Warren)

Connecticut I ) cpartmcnt of Environmental Protection , lla r t ford , Connecticut (H . [)ecarli
and I .  l . in k a l .~)

Construct ion I ng in eering Research l.aboratorv . Corp s of Engineers . Champai gn . I l l inois
(E. I.. McDowell)

I)am cs & M oore , Inc., San F rancisco , California (C. W, Garbe and F. I.. Scmbl er )
l)aup hin Is land Sea Laboratory, Daup hin Island , ,-\ labama U~ Stout)
U nive r s i t y  of I) elaware , N ew a r k , Delaware (D. I. . Maurer)
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Quic k , Jr.)
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Envircx , Inc.,  Milwaukee , Wisconsin (R. E. Wu ll sch leger )
Environmental Concern , Inc. ,  St. Michael ’. . Maryland (I - .. Ga r ls i sch )
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JBF Scientific Corporation , Burlington , Massachusetts (E . E. Johanson , R. W. Neal , and
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(I) . G. Simpson)
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(R. Sweeney)
N ew York Ocea n Science Laboratory , Montauk , New York (H. K. Ser . t fv)
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( K .  Brown)
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I ’ . S. A rmy Eng ineer l ) i s t r i e t , Mobile , l o un cla t ion ant! N l . s t e r i . t i s  hlr , in ch , N l o l i t l e . ~l , i lc .t m,i
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OBJECTIVE .

— to determine t i - c  magnitude and extent of effects of disposal sites
on organisms and th e qual i ty  ot’ surrounding water , an d the ra te , d iversity,
and extent such sites are reco lonized by benthic flora and fauna-—

L(GEND

£ ~~~ W * l € R  ‘.‘uDV ‘ . ,~~~ -
~~c si. ‘w 5TL ,01E5 ANA L ,’SlS

APPROACH 

select active sites represent ative of diffe rent regions and disposal
situations ; develop monitoring strategies and sampling and analytical
plans ; conduct monitored , con troll ed disposa l oper atio n s an d co m pare
results to baseline conditions and referenc e sites: evaluate r estt lt s in terms
of hypotheses and lab study findings of other tasks —

STATUS 

— 29 total work uni ts  (6 in-house efforts , 16 cont ra ct ’ .. i n t e r ag ency
agreements ) involving ati aggregate exp endi t u r e / ob l ig at  ion ot ~4 .h~~’.630.
— bulk of effort (20 work units )  expended at ~ major fie ld s t I e s .

disposa l ope rat i on s com p leted a t ea ch si te an d da ta  bei n g at i a l v i cd .
1 5 work uni ts  completed and 14 work u n i t s  aci t s  c’ .~~ 2 reports

pu bli sh ed a n d I report in p ress.
all field site study results to he presented in 5 site reports: o ther

f inal  results  to be presented in 2 addit ional  reports and I ~y nt hex t s
document .

* For the purpose of this report , a w o rk  uni t  was considered ac t ive un t i l  the f ina l
draft report was accepted.
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THE FIELD SITES .

EATONS NECK (New York ) : \ \
Objective and Approach—

—-through before— , during— , and . . _.

:~~~~. : c~~

’
I,

’
~~~~i 

~~

. — 

I

eters , assess th e i m pacts ol’ the ~~ .,-

posal of ~~~~~~~~~~~~~~~~~~ 
&-

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_______ments at ati estuanne disposal site—

Results and Findings to Date—

SII ORT- TERi! 1.l!P ~l CTS. No acute effects  could he assessed since the
study was t e rmina ted  prior to the scheduled disposal op er at t on beca use
of local opposition to disposal-related research in Long Island Sound.

LO\’(;- TER 1/ I 1 I I ~ I Crc. Baseli n e studies at the site tai led to reveal any
significant cumulati ve impact s oi ’ t he historic disposal act ivi t i es  o ther  than
a change in bottom geometry.  From a biolog ical point of s i ew , this change
may have been inst ru mental  in enhancing the lobster fishery of the area.

Work Units—

1 106 ,\ Art Investi gation ot’ the Flydrau l ic Reg ime. t i te  \ let eor olog\
and t h e  Physica l Na tr tr e of Bottom Sedi m et i t : it ion in the Fa l ons
Neck Disposal Site.  \ a f e  slivers ! iv . S  I 45 , 390, Comp leted:
to be published as appendix to  site report.

I ,.\0(sB \n I n v e s t i L ’ a t  on of the \ V : t l e r — Q i i a l t t v  Parameters  and th e
Pity sicochemi cal Sed imcnt  Parameters  al t h e  l a l c i n s  ‘seek
I ) i spos al Site. State U nivers i t y  of New York at S tony  Brook.
S i ~4. 1 1 5 .  Cot i ip let ed :  to be published :is app et idix to si te
report.

1 .-\u t Bas e line Studies ol Plankt on . \ e k t o n . and B et i th tc  Inv er te brate
l’opu !at iut i s  ot the l / a tot l s  N eck l ) i sp t s s : i l  S i t e .  N es’. \ ork Ocean
Science Lab. S 2 s4 . 7 1 7 . (‘ompl eted : to he pub lish ed as
append ix  to site report .

‘..- ~~-~--~~,-—~~ 
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COLUMBIA R I V E R  (Oregon )

Objective and Approach— 
- 

- 
- $~~~~

—. -

—evaluate the acute and long-term
effects of on-shelf oceatlic hopper ~~~~~~~~~~~ / 

-

dredge disposal of ’ coarse-grained
d redged material at a r egi ot i al ly ‘ 

, 
‘ 

, , ,~~

represe nta t ive  disposal site off t h e  ~~ ,~~~~ ~
m outh of ’ tile Columbia River --

Results and Findings to Date—

SJ I OR T—TER4I IMPACTS. (‘he m ical  : in a l \  sis  ol the  waler  co lu n i t i  sugg c ’ .t s
th at the re we re n o d i scern ib le  e l l c c t s  assoc i ated w i t h  the d i sc h ia r tz e t.’t
approximately 600,000 cubic y ar d s  of dredged m a t e r i a l .  \ cu t e
biochemical effects appear to be ir t s ig nih ca n t  and in t e rmed i a t e — te r n i
chemical mobilization from ti le  ( lump site was not detected.  Ph y s ical
n iounding of the material was ev iden t  at i i i  is s i t e

I. o.VG- TERit I IMPACTS. Biological invest igat ions sugg est  sI oss
reco lortizat ion ( I  to 3 years to biological st ah ih it~ of the coarse—graine d
material  by orgar t isms t i a l i v e  to the area. N o b ioche t n i ca l / con t a m ina t i t
impacts  are expected at th i s  s i te .  Long—term s~at er  column and he n th ic
b iota  investigation reports are being prepared at l i i i ’ .  t ime :  cons e que t it ly .
f ina l  i n t e rp re ta t ion  of resu l t s  is riot ava i l a b le .

Work Un its—

I .\ft’ \ ,.\ t t  I i v e s l i g a t i o t i  of t h e  I l v d r a t i l i c  Regime . t u e  \ I L ’t coro!og\ .
a nd t i le  I ’h ivsic : i l  Na li re of i3ot torn Sedimenta t ion  in the
(‘olu rnh l a  R i~ er I ) i ’ .po ’.:il S i t e .  t n i v e r s i t y  of Vs : i sh in g t o n .
S 2Si ’ .2~ 2. (‘oru p h et ed : d ra f t  report in preparat io t i  : to he
pu hi sit ed a’. append ix  to si I e report .

1
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1AO7 B An Investigation of t h e  Water-Quality Parameters and the
Physicochemical Sediment Paranieters at tile (‘olumbia River
Disposal Si te. Oregon State  Ln i s e r s i l ~~. S264 .890. Completed :
d raft report in preparation : to he publ i shed as appendix  to
site report.

1 AO7C Baselit i e Studies of B enthic Inve r t e b ra t e  Popu lat ion ’ .  at the
Columbia River l) i sposah Site. o regon State Universit y .
S 251 ,412.  Comp leted:  d ra f t  report in pr ep ara t ion :  to he
publishe d as appendix  to si te  report.

IA O7D Baseline Studies of Plankton Population at the Columbia River
Disposal Site. Oregon State Unt v e r ’ . i t \  . S94 . 135. Completed:
draft  report in Pre p aratio n ’ : to he publ ished as appendix  to
site report.

1AO7E Baseline Studies of Fisheries at the (‘olumb ia  River  Disposal
Site. Northwest Fisheries Center , N a t i o t i a l  Mar ine  Fisheri es
Service , NOAA. SI 14,522. Completed:  d r a f t  report in
preparatiot i : to be published as appendix to  site r eport.

I AO7F Assistance of Portland District Person nel I’or the Orego n State
University Research Team . Portland District. S~ .000.
Completed: rio report.

LAKE ERIE (Ashtabu ia ,  Ohio) :

Objectives and Results—

-to contrast spring and summer
h oppe r d red ge disposal of contami-
nated and noncontaminated harbor
sediment on a freshwater aquatic
system; ascertain the long-term bio 

-

___________

chemical impacts at a historical
dump si te  in Lake Erie off Ashta 

-

________
hula I l arhor , Ohio—
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Results and Findings to I ) a te — -

S/F OR T- T!:’R tI I t ! l ’  I t  l S ~ Rc lc , isc to the ~ ate r  co lumn of ’
ort h ophosphate . am m o n i u m .  and r e . i c t i ’. c s th ica  occurred at di sp osal .  The
water co lumt i r e tu rned  to : imh ien i t l i  in a I’e~t hot rs . ‘so me ta l s  or
hydrocarbons were released .ut d on h ~ ., smal l  level of suspended
pa rt i cu lates could be detected.  N~ t i i p a c t s  of the  p l a t ik  tot i c o t i s t i s t t n t t
s~ crc noted.  I - ‘.1 s~ crc net  t i t e r  a t t r ac ted  to  nor avoided t h e  dun ip t t i g
operatio n. Ph ~ si~ ii  t t iou  nd i t ig  .i I the  si Ic ‘.t as evident .

t o  \(, - TER.l! it!! ’, I ( ‘ I : ’ The di spo sa l  mound i a ’ .  sign i t lca t i t i~ decreased
in site , stigges t i t 1 ~ sed imen t  consol idat ion at i d erosion. The m ag n t tu d e
of sedi m e n t  re si ’.pL’ t i ’ . i o n — t r a n s p o r t  is not kt io wnt at  f l i t s  t i t n e.  The h e t i th ic
fa u ti a were ittipacted d u r i n g  d i sposa l :  however , reco lot i i ia t i on h a s  been
rapid. Release ot con tam in . i n t ’ .  from the di  spos:ih mon nd s~ as not
detected. I)ata e sah i :i l i i n  for the  lon g—term h e n t i i i c  s t u d i e s  ts i t i co t i ip l e t e
at th i s  t ime .

Work Units—

1 ,\0~~..\. •\n I n v e s t i g a t i o n  of ’ P h a t i k t o n  ic ( o m t n t in i t i e s . Ben th i c
I 1\li~ ( ’ .\sss’t i ih ’ l : i g t ,’s. at id the F ishen \ ‘.soci .i lcd w i t h  the \ ‘ . h i t a h u l a

l l anho r  l ) i spo ’.. i l Si l L s . ari d \ t i  l i i ’ . L s t i , i t t ) fl ut t i e
W; i Ie n — ( ,) t i , i h i l ~ Pa ra t n e ter s  ari d t h e  Pii~ s i c och i e t i i i e a l  Sedi t n e t i t

3 I

—-- - - . .-- -- --—- . - - - - - -.-  - - -  .-- - -  —4



Parameters in the Ash tabula h arbor I)isposal Site. Great Lakes
Laboratory , State Universi ty of New York at Buffal o .
S(’41 .938. Completed: dra l’t reports in preparation : to he
published as appendix to site report.

I AO8B An Investigation of the Hydraulic Regime and the Physical
Nature  ol’ Bottom Sedimentat ion Associated with the . \ sh i  t abuha
h arbor Disposal Site. NALCO Environt ii enta l  Sc ienc e s .
S254 ,075. Completed : d r a f t  report in pr epar - it on: to he
publis h ed as appe ndix to site report.

GU L F  OF MEXICO (Galveston, Texas):

Objectives and Approach—

--invest igate impacts of ’ open Gulf
d i scha rge o f hoppe r d redged
noncontaminated tine-grained and . , . . ,,

coa rse-grained material  from t h e  
_______

Galveston Bay entrance bar and ,. - -

hi gu Iy cot i tami na ted sediments ____________________

t’rom the Texas City ship channel ;  __________ - 
_______ - -

Lmp hasis p lacuh on acu t v  i m pacts 
____________

from the line-grait ied m aterial ami d ~~ 
‘
~~~~ -~~~~ ~~~~~

henthic recolonization of the dump ~~~~~~~~~~~~~~ .

site —

Results and Findings to [)ate—

SI/OR T- TER.hI 11111’A CTS. W a t e r  co lumn impac t ’ .  were short  Ii ’. ci .
An ini on iu  nil and manganese were released f ro m t h e  con ta m i  t ia ted  m a te  r iah
and remained I’or less than a few hours. Summer  disposal caused rio
apparet i t  cha nge iti the in t ’aun al  species composi t ion or re la t ive  abundance
at t u e dump site. Late winter—earl y sprit1~ disposal s are s t t h i  be it i g
ev :th t i a t ed .

I. (’) ”. ,— iL k  1! f t f / ) ~.j ( ’7’S. Due to a r ap idh v  cha t i g i mig  h d r o d y n a t n t c
regime , the bot tom geometr’.’ ol t i l L ’ d u m p  s i te  is cont  m i t i o i l s i \  changing.
k’avitig otily th ie coarsest grai n ed imm ater ia l  and sotne eh:i ~ t h ta t  is re s is ta mi
t o erosion. B en th ic  organism impac ts  are curretitly being e~ aluated.



Work L!nits—

I AO9A An Investigation of ’ the Hydrau l ic  Regime amid Physical N a t u r e
of Sedimentation at the Galveston Disposal Site. Texas .\&M
Research Foundation. S 1 7 8 ,752. Com pleted:  d r a t t  report
in preparation : to be published as appendix to site repor t.

I AO9B An Investigation of the Biota at the Galveston I) isposa l Site ,
Mood y College of ’ Marine Sciences and M ar i t ime  Resources .
Texas A&M University. S 169.507. Completed:  draft report
in preparatio n : to be publ ished as append ix  to site report .

1 AO9C An Investigatio n of the Water-Quali ty Parameters and
Physicochemica l Parameters at the Galvestot i Dispos al Site .
University of Texas at Dallas. S 176 , 220. Completed: draf t
report in preparation: to be published as app et idix to site
repo r t.

I AO9l) Assistance of Galve ston  l ) is t r ic t .  Ga lveston l) istrict.  S26. 26.
Completed: rio report.

DUWAM I SH WATERWAY (Puget Sound, Washington) :

Objectives and Approach—

—to invest igate  the disposal in an
est u ar i ne locatio n of I’i ne-grained 

—

sediments contaminated with PCBs,
metals,  and petroleum h ydro- ,.\

carbons.  The sedt mer i t s  s~ crc
d redged t n e c h i a n i e a l h y  and barged to
an El l io t t  Ba~ . Puget Sound . s i te
wit h a dept i i  of 200 feet

Results and Findings to Date —

SI/ OR T- TER, t! I I I P . ’l ( ‘TS. Suspended s e d i t n e m i t  imp ac t s  to the  w a t e r
col nm ii were of sh ort dii rat i o t l  (2  hon n s f  and  occurred ml e :i r t h e  bo t t om.
l) t s ’.oived oxygen  reduct i o ns  were less t h i a t i  1 P ar l  per m i t i h l t o n  and .i s t e d
less t h a n  30 t n inu te s ,  Me t : i is  v. e me t i ot  d e t e c t e d  in t h e  s~ a Icr coli mu in
dt ’ .soived f ’orni . I’(’I3s ~vere released :tt . t 1 e’.~ p. i t ’ .  per t r ml l ion  .t ad ‘.~ crc
detected for un Iv  a le ss n u t m i t i l e s . \ i i i n m o n i t i t n  55 as re Ie. ,sL ’~l in ‘. i i i . i i

( lti ~i t 1 t i t t L ’5 for  .i le ss m i n u i e s . B e n t h i l L  organ i sm d e i i s i t ~ . , i u t l  h i o i u i j ’.’. sse re
‘ . i g i u i l i c a i i t l~ I u r i L l L ’~l i l  t h e  ti m e ot L h l ’ . L i i . i r g L’
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L OP.,TG— TER/h 1 13!P.IC TS. Ben thic  r ec o l on i , at m on  by ,i wide  m a n g e  of
organisms occurred rapidl y ( 3  to (‘ n u o n t h i s  to return to  or igin al  h i o t m t a ’ . s  I

over all areas of ’ the impacted si te .  Th ere ssa ’. no d e s  ated u p t a k e  Lii
metals or PCBs in crustacean ’. .  bival ses . ~n f l a t  l i s h u  co l l ec t eLh on the  du m p

site several mont h s afte r disposal. Other  t h an the p ii ~ ‘. iL.i i  impact  of t h e
mound at the dump si t e , impacts  of t u e  d isp o ’.ai  appear  i n i n t i t u a l .

Work Units—

I A I O A  Pilot Survey—Select ion of Research .\r ea .  Nat ional  Mar ine
Fisheries Service. NOA .\ .  523. 954. (‘omp let e d:  draf t  report
in review: to be published as appendix to site report.

IA I OB Baseline , Disposal , and Postdisposa l Biolo gical S t u d i e s  for  the
Duwamish Waterway Aquat ic  Disposal Field I t i ves t tgat i on .
National Marine Fisheries Service , NO.~S.A. S202 .336. .\e ti se.

I A 1OC Baseline , Disposa l , a mid Postdisposa l Sediment amid W:tter
Chetnistry Studies for the Duwamish Waterway Aquat ic
Disposal Field Investigation.  EPA. S299 .844. Acti ve ,

I A I O D  Continuation of the Sediment and Water Physicochemical
Studies Associated with the Disposal Operatiot i of Duwamish
River Sediments in Elliott  Bay, Ptt g et Sound . Washington.
University of Washington. Si l4,~~2. Active.

REPORTS PUBLIS HED 

MP D-75- 13 Becker , P. R., Holliday . B. W.. Palmer . S. F.. and Engier .
(Work Unit 1BOI) R. M., “General Research Plan for the Field Investigations

of Coastal Dredged Material Disposal Areas ,” April  I ~~~~
Environmental Effects Laboratory . U . S. Arm~ En g ineer
Waterways Exper imen t  Stat ion . \‘me ks h urg ,  Mississippi.
NTIS No. At) A009 523.

CR D-76-3 Johanson . I .  I . .  Bowet i . S. P.. and George . ft.
(Work Unit  3A02) “ State—of—the-Art  Surve y and Eva luat ton of Open—Water

I)redged M ater ia l  Placement M ethodo l ogy. ” Apr i l  1976,
prepared by J BF Scien ti f’ic Corporat ion.  But ri t t ig t o t l .
Massachusetts , under contract to ti le U. S. Arm y 1’ ngt ne er
W aterways Experiment Station . Vick shurg. M ississippi.
NTIS No. AD A027 024.

34
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FIELD STUDY SUPP ORT EFFORTS .

I A O I  Collection and Assessment of l)ata on Open-Water Disposal
Sites. Interlaboratory Team . WES. S 124 , 785. Completed :
Internal Working Document ,

OTHER TASK IA WORK UNI TS 

l A l  I An Assessment of the Pote m itial Impact of Dredged Mater i a l
Disposal in the Open Ocean , TerEco. S77 , 292. Active ,

3A0 1 Investigation of Subaqueou s Borrow Pits as Potential Sites for
Dredged Material Disposal. Soils and Pavements Laborato ry
(SPL) , WES. S57 ,400. Completed : final report in press.

3A02 State-of-the-Ar t Survey and Evaluatio mi of Open-Water Dredged
Material Placement Methodology. JBF Scientifi c Corporation.

~ S70 ,4 2 l .  Completed: final report published , CR D-76-3.

lA O2 E)etermination of Benthic Colonization Control Factors. EEL ,
WES. $18 ,673. Completed: data i npu t  to 1A05.

I A03 Monitor ing Equipment . Methodology , amid I t i s t i tu t ional
Capabilit ies Survey. Mobili ty and Environ mental Systems
Laboratory (MESL ) .  WES. S58 ,324. Completed : Internal
Working Document.

I AO3A A Nationwide Calibration , Standardizat ion , amid Evaluat ion of
Environmental  M om iito rin g Ins t rumenta t ion  for the Aquat ic
Disposal Research Project. N at ional  Oceanographic
Ins t n imenta t ion Center , NOAA. S95 ,000. Completed: no
report plantied.

I A04 Development and Implementa t ion  of ’ l n f ’orm at io n Storage an n
Retrieva l System, EEL Concrete Laborato ry (CL) . WES.
$291 ,410. Active: use r manual  completed.

lA O 5 Selection of Test Sites and Design of Field Studies , Open-Water
Dredged Material Disposal Sites. Interla h or atory Team . WES,
$63 ,890. Completed: final report pu hl ishe i,h , MP D-75- l3.
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MOVEMENTS OF
D R E D G E D  M A T E R I A L

(Task 1B: Environmental Impacts
and Criteria Development Project)

EATONS NECK
DtSPOSAL GROUND
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OBJECTiVE .

— to develop techniques for predicting the spatial and temporal
distribution of dredged material discharged into various hydrologi c
regimes— 

N ~~~~~~ 

-c~
- ~~~~~~~~~ ~~~~~~~~~~~~~ 

-

CO LV E _j
~ 

DYNAMIC 
-~~~~ PASS I VE

DESCENT COLLA PSE D I FFU S ION

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~

CONVECT I VEJ DYNAM IC COLLAPS E I N PASS I VE~~~

DESCEN T WATE R COLUMN D IFFUS I ON

APPROACH 

— conduct a thorough evaluation 01’ t h e  cu rrent s ta t e—of - the—art  of

numerical models for use in predicting senhini ent dispersion and tramis port

associated with  aquatic dischar ge of dredged ma te rma l  : select  or uheve lop

app ropriate models or concepts: initiate various sem i sit ivit y an :t lysc s  and
field verifications requisite to having a predicti ve tool for the br oadest

ram l ge of ’ condit ion s and geographical locations

ST ATUS 

9 total work u n i t s  14 in—house e f fo r t s .  S coil t r a c t ’ .  t i iv  oh s m n g  an
aggregate e’spe n d i t i t r c  obli gation of 55~~5 .2 5O .
- --  — 4 work u m ii ts  comii p let ed and 5 su ork units ,ict ye. 3 report s pub lished .
and 3 reports being reviewed.

final results t o be pre sen ted in ~ contrac t anid t e c h n i c a l  I L ’ r t n ’ .  and
2 compreh emi sive sy r i t h e s m s  rep or t s .
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F RESULTS AND FINDINGS TO DATE .

Review— 
-

~ -~~ ~~~~~~~~~~~ ~~~~

A review and evaluation of ~~~~~~~~~~ ~~L ’ ~

existim ig models for adaptat ion
to nhredged material has shown INVESTIGATIO N OF MATHEMATICAL MODELS

FOR THE PHYSICAL FATE PREDICTiON OFthe Kohi-Chamig model to have DREDGED MATERIAL
the most promise. There was
no model available that could
he used for predictiom i of ‘ -- -

long-term sediment transport ~~~~~~~~~~~~~~~~~~~~ ~~~~~~
fro m the discharge site, (See “~,_

-

Technical Report D-74- I and
Contract Report D-74-X ,)

_._ _ ou,..o D.__ ~ __,.

Deve lopnient—

The Koh-(’hamig dispersion m odel developed by EP -\ for the ocean disposal
of b arged su astes was selected and signi i ’icamith v modi fied for predic t ion  of
the dispers ion of dredged material  in oce ami , estuarine . lacustrine . or riverine
environme n ts. l)evehopment of a two— dm n ie n siom i al  sediment  tram i sport  model
for the long—term and u l t i mate  fate of these deposits was i n i t i a t e d . (Sec
Contract Report D-76-5 and Work Uni t  I BUS. )

-- Al ’ .uns ~ ~~~~
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Field Verif ication—

Field verification of the
short—term dispersion model is I ‘.0 4

l S t ) ~~~( ( 4 ) \ ’ . I (  110 i ) I ’ . ( I s i  i’Il ’.( ~~
_ , — -miea rtng completion amid has ~-~~— -— — - .

de m onst rated thre e steps in , .~~ ~~~~~~~~~~~~~~

t h e aq u atic discharge o f i~~~~ i ~~~~~~

dredged material. They are :
1 ~“.u~+ . , ,( I ) convective descent ; (_ )  

- ‘ ‘.~~. ~~~~~ 4q 11

dy namic collapsc amid ( 3 )
long-terni release , There was
lit t le release of solid material  ‘.

~ . 
/

to t h e  wa ter column and water ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
depth h ad l i t t l e ef ’fect du ring
descent for hopper annh barge disposal. Tile quan t i ty  being disc h arged had
little e ffect on bottom placement. A gemieral conclusion was tha t  the
three-step process allows for accurate deposition under  a ram ige of condi t ions ,
(See Work Uni ts  1 B07 and I B U 9 .)

REPORTS PUBLISHED 

TR D-74- I Johm ison , B. H.. “ Inv e st igat iom i of Mathemat ica l  Models I’or
(Work ( nit iBOl )  tIle Physic al Fate Prediction of Dredged Material . ” March

1974 , l l ydra nmhi cs  Laboratory. U. S. Army Emi gin eer
Waterways Experiment  Station , Vicksbur g . Mississippi .
NTIS No. AD 776 36~ .

CR l)-74-8 Basco , D. R., Bounia, A. 11.. and Dum i lap .  \\ . \ .,

(Wo rk (n i t  IB0 4) “Assessment of’ the Factors Controlling tIm e Long—Ter m
Fate of i)redge d Material  Deposited in Ut iconfine d
Subaq umeous l) isposa l .~ rea~.’’ l)eccniber 1 ‘Y’4 , prepare d b~Texas A&M University .  u nder contract to ti m e C. S. A r mn ~E:ngim ’ieer V~ ater sva ~ s I - sper i tn et l t S t a t i o t l . \-‘ i e l s s b u i  rg.
\l i s s i s s tpp i .  N TIS  No. Al) A009 I 2 ’~.

C R I ) — 7 6— 5 Bram i dsm a , M. 6.. ami d l ) i ’. ok~ , I), J.. “ l) eve lopment  of
(W~~r k ( n i t  1802) Models t’or Pre nh ict iom i of Shm ort—Term ii Fate of l)red ii ed

Mate r i a l  in t h e  E s tu ar ine  Fnvironmen t . ’’ \1;i~
p r epa red by Tetr a  Tech . Inc. .  unde r com i tract  to the  t -

. S.
Army Engineer Waterway s Ex p e r i m e n t  St a t ion m . \ ‘iek ’ .bi i  n~.
Miss i s s ipp i .  N F I S  No . ..\ I) .\Q2~ 13 1 .
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WORK UNITS .

I B0I lnve st i~at mon of M a th Ln ia t lcal  \ I O L I L  Is for  Pred i c t m n _  tl mc
Physical Fate of Dred ged Material .  Hydraul ics  Laborato ry
(I -IL ) . WES. S28 ,400. Completed : f im ial report puh ~ished ,
TR D-74-l.

I B02 Development of Model (‘or Prediction of Short-term Fate oh ’
Dredged Material  Discharged in t h e  E st u tar im m e Emivi ronn i en t .
Tetra Tech , Inc. S98 .3 10. Completed: (ThaI report publ ished .
CR D-76-5.

I B03 Koh-Chamig Model on WES Computer  am id Survey of Dispo sal
Sites to Determine Applicabili ty of Model. HL . \~ ES. SI  4 .100.
Jumie 1974. Completed: no report.

I B04 .~\sse ssm n ent  of Factors Comitrol l im i g the Long-Termn L i t c  of - -

Sumbaqueous Bamiks of l)renhged Material .  Texas ,-\&M Research
Foundation. S26 , 777 . Completed: final report published .
CR f~~74-~ .

I BUS Developmiiemi t of a Two-l ) imensiona l Sediment Tram isport \ l oL l e I .
Umiiv ersi ty of Cal i f orm i ia  at I)avis. SI  20.7 19 . Co m llp l eted:  r e p I l i t

imi review ,

1 1106 Evaluation of Koh— Chang Model  (Phase I )  am id Sen s i t is  i t \
Anal yses. I-IL . WES . EPA , S20 .73 0. Completed:  report in
review .

1 807 P articipation in Field Veri f i cat ion of ’ Koh—C hma m i g \1 O L ] L ’] and
Further  Semi sitivit y Anal y sis ,  I l L , W I - S .  S(~2 ,OU0 . - \ c t i s c .

1 B08 A Field Invest igation of the Et ’fects of Winter  Storms omi t ime
Stability and Fate of l)redged Material  in Subaqueous h )~spi ~s.iI
Areas , Yale Universi t y .  S6,275. Coniplet ed : report  iii res I L ’S’. .

1 1309 An Invest igat ion of the Phy sical  Characteristics of I )re dg eL i
M ate r ia l amid t i m e Fl ’f~ cts i,f l)ispersioti Behavior Dur ing
() pe mm -Wat e r  I )isposah Operatiom is. Yale I niversitv . ~~ 2(i’.~ 4 . .
A c t i v e ,
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EFFECTS OF D R E D G I N G  A N D
DISPOSAL ON WATER QU A L I T Y

(Task 1C: Environmental Impacts
and Criteria Development Project)
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O B J E C T I V E .

d e t e r m i m i n e  t h roug h labora to ry  i m m s  c s t l g . t t  t I l l s  t ime  sh or t— and !t ’ l I ~ ’tc rm im
c i t e c t s  on 55 a t L ’ i  q u t a l i t \ -  due to nh r e L l gi n g and d i sc lm: i r o i i l g  b o t t o m
se d it l l e tm tS Coil c a i m l i m i g  c o m l t a m i n a m m  ts -

APPRO ACH 

- d e t e r m i n e  t h rough  i a b v i r : i t o r ~ s i m l l u i h a t i o m l s  t ime  increased or decreased
tll O b I l i  t \  of m l u t r i e m l l s . I I L ’a\ \ n m e t :u l ’ .. and ch l o r i n a t e d  ailLi p e t r o l e u t i m

hl\  L lr oc ar boml s f ro m tIle sed im i ic m l t  t O time water  colu m n du mr i ng  ii I ’ . c i I : I m g c
f r o u m  t Im e  reset t led sL’di memi t : e v a l u a t e  t h ose sedim n en t geoch lem L a I  ami d

p h l y s l c o c t m c l l l i c a l  p ara imle te r s  t ha t  :11 I L ’L t  c o f l t a m i i i n a f l t  i l lo bi h i t  Ul l L ie r  :i
- i  tj d  r am m g e of f i e ld  s imu la  t io m ls :  L i eter mn in c through ram i g e—f ’im l d i mig  s tud ies

th ios L ’ I I  i t ca l  par: tnl eter s t h a t  m u s t  be I l l S  e s t i ga i cL i  u-i i l lu i l t i e l e t i l e l i t  f ield

‘~t U L l i L ’ .  

S t i t i  s’. r k  u i m t l s  ( I  I m m - b i t u i s L ’ e t t t t r i  . 3  c t m i i r . i c t ’ .. 1 i m l t L ’ l , I ~~c : l c \

.tg rn’L’ l l m eI l t in~- o l s t i m ~i ami . i e g iL ’e~ i l c  L’ \ p L ’ I m d t t u i r c  t t h l i i ~i i t i t t t m of ~—i I
5 ~ u i l l i s  e i t n i p h i ,’In ’d. I l i i t n ’ t t l J I \~ t i  k i n g  Do cu m e i m t  p rep are d .

3 t L ’;  I I - . pm ib l  ‘died, and I repor t  in pre ss.
h i m l a l  r e s u l t ’ .  t be pre sented i tl  4 comit  r a L t  iL ’p l ’ . n t ’ .  am i d I t ask  s~ m t l m e sis

i L ’~~~ li  t . 1 L ( I l m t r L ’ l . L ’ i i s i sc  s~ m i t l i e s m s  report wi l l  i n c lude  t h i s  t , i ’ .k is well
is several  t ) t ~ I ’ m ”
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RESULTS AND F I N D I N G S  TO DAT E’ .

Water Column Impacts , Descent Phase - --

S 

(‘o i m s t m t u t c m m t s  released to t h i L ’ 5~ a t c r
colu m mi f ’rom n a b road r a i l ee  li s c d i m m ’mn ’ : i t ’
t C ’ t L ’Ll \ S L ’r c am u m 0 0 0 i u m .  orlltoph t t sph .ii e .

to am ig a mies e . irom i . anL i  su m ‘~pc n ~ieLi

p a r t i c u t l a i c s .  \ n l m n o n i u u l m  SS ,I’ . released in
L ’S L’ h s  t h a t  cou ILI hL ’ L O I I S I I L ’ r L J  t l \ i L  i t l

I 

areas of poor ill I \111C . Th ere s’. ~t ’ .  00

I r eI L ’ase of ’ o t h m c r  m eta l s  am id n u t n i c  I t s .

L’ h m i o r m n a t L ’d li;5 d r I t c ~I r ho n s ,  a m id  petro-
l- ,~~~~~~ I c u m m i  l i v d n t ej n l  us iml t i m e  ( h i ’ . ’ . I I I S L’ !  s t a t e

to t h e  w:it er c o l u m n .  I t  ~u .is found .
P , l l O w c S c l . i l t . i t  t h e  s c d l l i i - e l l t s  sc :ivL ’n geL!

time ssater  colunin of m l t m n m e r o u t s
c o n s t i t u e m l t s  w i m e m i (‘im m e—grained ha r b or

- sedimen s were disperseLi in  a ss 1 t e n

colunm . (See Contract Reports I )- ‘
~ 5- it .

D-76- l , and D-76-7 . )

Long-TenB Release—

I n o r gam l ic  c o u s t i t u t en  Is released h r Of l l  t i le

set t l ed  s e d i m n c i m t s  to the w a t e r  col nm nin -

wi th  t ime e\ cc Pt tOm u) ! iromi , manganese .
amid ‘ . o im mc ‘u t n e  mi ( s )  ss crc in cx t r ei l le ly
sm n.i l I  a t u o i m m m t s  (~ uh p arts per h i l h i o r :
f r o m  e m t l : e r  ml t . m l l l i n a t c L h  or tloi i—
coim t a m n i n a  led sed m ien ts . ‘I ’ hm L’SL’ ill ( ibm I i —
f a i l I I  p r ocesses amid t r a t m s f o r r m m ~i t i o i l s  ‘

. ipp c a m I )  t c e I I r  :1 , 11 I m r a l l v  in , t i I
i m m m e — e r , i i m m e d  s c n l i m m l L ’ I l  i ”  I i  s i m u t h a r  IL ’S ‘i s

. i : i l I  dt m i t  t . ip ~~i ’ .i i n he a ‘ . i i . i imi t  I L  li l t -
‘ -

,~~ n m  ml p0IIti t t O l l , ( ‘ l m lo r m m m a ted and 
‘

pet  r t i l e u mn  lm ~ d r  L . i m l  f l i ’ .  0 ci  - t i

‘i i m I s  reI L ’ ist ,’ (l t Et 1 1mm i I~~ I L ’ SL ’t t Ied
sed mti i e i mt ~ I ‘~L ’ L ’ ( t t i l t i , I , t l \ L ’ [ t Iu i ’.

I m 7~ - . I ) -7~ - I .  amid I )~*t . 1. )
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Controlled Envi ronment—
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L
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~~ OBJECTIVE .

- , to i l e t e n i m l i n e  on a regional Il :Is ts  t ime d i r e c t  amid i m m L h i r e c t  et ’f~ cts  om
a q u a t i c  or gan ms mi ms ‘.lut e to dredg im ig and disposal 1 ) p L ’r .I t oi l ’ .

A P P R O A C H . . . , ,

eva l n a te  t h mrou mg h m l i t e r a tu r e  syilthes i s .  l ah ora t  L I t ’S s u i m u l a t i o t i ,  amid f i e l d

J 

i n s c s t l g ~t i i o m m ’ .  t ime  p hm ~ st eal am ld  c l m e n m i c a l  i m p a c t s  ol ’ L l r c L l ~ L’ Ll i m m a t e r i a l  omi
th i e  55 ncr  co l u mm mmi and ben t hmi c  o r g a n i s m I m s  -

&~~~~~~~~~~~~ &~~~~~~~~~~~~~~~~~~~

i

S T A T U S . . . . .

I I t o t a l  w or k  u m i m i t s  ( 2  i m m - h m o u i s e  L’H ) r t s . S c O l 1 t i a ~~ t s , I I m i I e l , I e c ’ l c \  I
-
4 u m v o l v i u g  am l ig~ rc g.t1 e e x p e n d i t u r e  t h l i g , i t i um t l  5 1 . 1 03, 5 -~~

2 work u n i t s  c o r m m p l e t e d  lu ll 9 s u o r k  t i m I I t S  ~c t t se :  2 r e p O r t s  ‘ i ’ l l s l l e d
and ( rL ’p I ) r t s  i t l  rev ie ss or p~~’ p . I r . I m i o m l ,

~~~~ 

— !m t la l  r e s u l t s  to be presei lt e d ii i  10 add u t i tn,il m ep r is  and  I ‘.~ f l t i i L ’ s t s
docu m ni em ’t t :  I c o m l l p r e lm em ls i s  e s\ l l t h t L ’s I s  rep rm w i l l  i m m c l m m d e  t h i s  task as wel l

-1 as oth m ers ,
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RESULTS AND FINDINGS TO DATE 

Physical Impacts—

I 

~~~~ Titrb idit y s tud ies  us ing ma—
rim m e.  e s tuarine,  an d f ’reshmsv ~i t e r
or g am i i~uI s have sit oss ii l e tha l

— concentrat ions of suspended
— (h rL ’dged material  to be

s ign i f i c an t l y  h ighm e r  (art  orL ier
of m a g n i t u d e  or m ore I t h m a m i

actu al  dr~L dein~ dIi d dI~L 1ia r_ L
- - acti s-’ities . Vertic:t l ni i grat io mi

inve s t i g a t i o n s  of selected
organisms ( c l a m s , crabs , and

benthic worms) imavL ’ shown them to recover through as i l l u i c i m  as a m e t r e

of like material (i.e..  sand on sand , mud omi m ’nud I or have beem i smi lo t hme re d
by as l i t t le  as a f e w  cent imetres  coverimig of um m ’i l ik e m aterial ( i . e .. sau d on

mud or mud on sand) . Judicious selection of a disposal site t O I S

substrate changes is imiiper ative to mimii mn ize immediate or long - te rm ph i~ s tea l
impacts. (See Work Units  1 1)03. 1 1)09 . and 11) 10 , 1

Chemical Impacts—

(h em ica l con s t i tuen t  it pta ke st  t i d  I L ’ S

imivolved cru ls tacea i ls . bu s :t ls es . and -

r be n t h ic 5’. o n u s  s\ posed amld grown in
highly  con ta nu im i a ted  s ed im mm em l t s .  L i t  t i e  or
no u p t a k e  of metals  from the  solid phas L ’ -

svas observed , Where some u p t a k e  r
occui rred , no clear trem ld s ss crc  e v i L i e m i t .  ~

There 55 115 l i t t le  or no u p t a k e  oh u m m ost  — ‘
~~~~ 

-
-1

hu ydrocarboi i s  fromm i t he  solid phl a sL’. Iii ‘ 
—

some instances  there was a sligh t u m p t a k e
of a mineral oil f ’ract io n .  ( SL ’L’ ~~ i~~k -

t, i l i t s  1 DOn . 1 1)07 , 11) 09 . amid 1 1 ) 1 1 . )  4t ‘

~

S ,t

_



Recolonization Inve stigations—

Field stutdies de m onstrated 
-

hem i t h ic  recolonization of 
‘

dredged areas and disposal - 
.~ ‘ I’

. 
i

sedniient and 
for  ______

~~~~~~~~~~~~~~~~~~~~~~~ ~or ~ J p *

covery in a mudf low ( f lu id  , ~
‘- t

mud ) arca f rom p m p clm ne
disposal was similar, (See ‘

~ -
. -

‘ ., 5
.

-: Work Uni ts  I DI 0 and 11) 12. )

REPORTS PUBLISHED 
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Dredge d Material Research ,” June  1976 , Emiviro nn ’ienta l
Ef ’I’ects Laborator y , U. S. Arn iv En g imieer  W a t e rw a ~ s
E x p e r i m e n t  Station . Vickshurg . Mississippi. N TI S

• No. Al) .\0’7 207 .

-
~ — WORK UNITS 
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Reso itrces . Inc. S 46 .3 2 9 . Completed:  d r a f t  report in rev iew .

1 1)02 Assessment of Eq u ipmemi t . Methodologies amid I m i s t i t u i t i o m i a l
Capabili t ies Available (‘or Conductimig or D eve lopm n ent
B loassays. W apo ra . Inc. S49.664. Completed: final  report
l i t  pre i ar at iori ,

1 1)03 I ) eterminat ion of the Vertical Migrat ion A b i l i t y  of ’ Benth os iii
I)redge d Material  l)eposits. Univers i t y  of Delaware. SI  2” . 1 (‘t3 .

Com p l eted:  d raf ’t report in review ,

1 1)04 Application of Simulated Ecosystem \lodelim ig to l)redged
M ate r i a l  Research I P h m a s e  I) .  I - I - I L .  \\ ‘ES. 5’7 4 ,553, ( o mpleted :
f ina l  report published . TR 1)-~ n- 3,

I 1)06 Study of Ava i l ab i l i t y  of Seu hi ment—Sor b ed h eavy Metals  to
Benitlmos with Par t i cu l a r  Emphasis on Dep o si t— Fe e h ing  h m i fauna.
Texas A&M Research Founda t ion .  S 130 . 706 . . ‘\ct iv e.
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1D07 Study of time Availabil i ty 0!’ Sediment-Adsorbed Pesticides
(1)DT , Chiordane , Malathion ) to Benthos with Part icular
Emphasis on Deposit-Feeding l n f ’auna. LFE Env iron m nemital
Analysis Labs. S106 ,282. Completeu l : fiui al report in
preparation.

1 D08 Design and Establishment of Estuarine Ecosystem Simulat ions
(Phase I) . EEL , WES. 5203 , 1 64. Com ple ted: dra f t  report
in review ,

I D09 Effects of Suspended I)redged Material  on Aqu .m at i c Animals.
Bodega Bay Marine Labs. S167 ,250. Active.

I D I O  Effects of Dredging and Dred ged Material Disposal on Bem ithos
and the  Marine Enviromime n t .  San Jose State University .
S106 .662. Completed: draft report in review.

I DII An Evaluation of Oil and Grease Cont’amiiinat ion Associated
w ith’ i Dred ged Material. Naval  Biomedical Research Lab.
S 72 ,402, Active.

1D 12 Biolog ical Effects of Fluid Mud. VIMS. Sl3 .353. A cti s - e ,
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RESULTS AND F INDINGS TO DATE 

Water Column Impacts—

:~. I ~~~~~~ Time St a m i dard  E lu t r i a t e  Test
adequately pre uh icts  mobi l iza t ion  of

- ‘ 
c h e mical const i tuents  to the w:tter

A co l u mmi n .  An algal  bio assar hi lt s been
developed for aqueous phase testi m ig
and is avai lable  f ’or field use. A
z oop lam ikt on bioassay has been
developed (‘or evaluat ion of ’ the

I ~~~~~ 
mionf i l tered e lu it r ia te  and for

~~~~~~~~~_.. predict ion of su tsp emid ed p ar t ic n t h a t e
eff ’ects. Field ver i f i ca t ion of timese
p rocedures has shown ssa te r col urn mi

• ____
___ impacts to he vi r tua l ly  ins ign i f icam i t .

(
l~~~3B o4,~~~

t
~6, ~~~~ 

l F U 3 \ .

Benthic Impacts—

~~~~~~~~~~~~~~~~~~~~~~~~~~~

J 

mimonths. The procedu ires  t in der
ev a h u a t i o n  l i s t  im p several  di t’l’er—
ent t rop hi ic  levels of organism’n s
have  shown promise. Develop- ~~~~~~~~~~~

ment  of an imp iement ahle  - .

h en th ic  assay is scheduled (‘or 
-~~~~

mi d- 1q 77 , Fie hs i  ver i f i ca t i on  of ’

bu ’n t h i c  impacts  llas p laced --

emphasis on c i n t a m n u m ’ma m ’m t up take .  Results of long—term b e m i t l m i c  impac t s  ( u . s’ .

con tam i m iau i t ii p t ake ) are bei m g es a l t i a t e d  at  th is t m m l m e .  ( See ~ ork t m i t t s
1 l-03 \ . I 1- 03 13. I I - 0~ . I F0S . b

I
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p repa red by ti m e Ins t i tu te  of Env i ronmen ta l  Sciemices.
Univers i ty  of Texas- I )ah las . um i der  com it rac t  to time U . S.
Ar m y Emigineer ~~ate rwa\ s Experiniem i t Sta t ion.  \‘i c k s h u r g,
\ l i s s i ss ippi .  NTIS No. Al) A 0 l 9  953.

WORK UNITS -

I E03 Deve lopmemi t of I)redged M a t e r i a l  Disposal Criteria , t. m nm c r s i t \
of Texas at 1)allas. S 133. 01 8. Completed : l i t e r a tu re  re ’ iew
and final report published. C R D-74- l and (‘R D-’75- 4 .

1 EO3A Ref inement  of Cum rrent Disposal Criteria , I dem’ i t i f icat iom l of ’
Subject Areas for F u r t h e r  l) eve lop tl lem lt .  and Ref ’in em ei i t  of
Bioassay Procedures t om l) isposal Criteria. I j n m s c r s t t v  i ii Texas
at I)allas. S143.545 Act i ve .

I EO3B Field Testing and Veri tl cati omi of 1)redged Material  1)isposah
Criteria . U nive rs i ty  of [C X l t s  at 1)alhas . S 157 .995 . A c t i \  c.

I 104 l i lves t igat ion of ’ the P ar t i t i o n i u l g  of \‘a r m c n u s  I l l em l iem i t s  i l l
l)redg ed \ l a t L ’ n il, EEL . Wls S.  ~3 I 2 .600. Comple ted :  f’i m i a l
r epor t  in p r ep a r a t i o m i .

I I  (10 Biological Assc s smn em u t  of time Stamid ltrd Flutr iate Test. I IL ,
\k IsS .  S2~)7 .220 , (‘omn p l e ted :  f inal  report in press .

I I  Q ’7 Lom i g—Te n mil  Release of (‘om ’m tamim l am i t s  f w m i l  I)r edget.h \1 a t er i l i l .
I - I - F , W I - S . S69 ,500, ,-\c t i se .

1 1108 l) eve lopmem i t of Bioass ay \ le th u o dolo gies  I. si ng Selecte d B e m u t i t i c
( ) rgau l isnl s .  I - h - I  . \\ I S. S270.000. -\ L  I t s  L ’

SI)
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C O N F I N E D  DISPOSAL
AREA E F F L U E N T  A N D
LEACHATE CONTROL

(Task 20: Environmental Impacts
and Criteria Development Project)

~c ...‘ ‘‘
.,

‘5 # ‘.. \ ‘ 

f
I . , . 

,
‘ ~

I ~~~~

‘ 

~~~ 
~~~~~~~ ~t,,’

” ’
1 

I 4 ~- - - ‘ 4 I •. . . -V
. ‘

-~ L~~~~~~~~~~~~~~~~~~~~~
”

•
• ‘

~1 1 ,

p

/

— .. . .
~~~ ‘ . . .

~~~~ ~~~1-~~” ~~~~~

I 

_ _  _

A
-- -- .



- — . —.-

I 
013J 1 ( I l \  I -

to ~h i ,imje tcriic e f i l u m e i m i s  am i d ls ’:u1 h i , i t e s  11 1 1 1  c o u i t t t m c d  1.11111 shtspu sa l
I . I L i l l t i L ’ S . de te ni l l i i lc  wh et h er c i i a mlg L ’s oL Lia r ill L o m m t a m u l u t m a t l t  release over
f l u m e , ami d develop i m m e t i m ud~ to predi ct  or control  L J t m t a n m j t ) a t i o n  of t ime
su r rou in d it i g  e n v i r o i m m i m e n t

APPROACH 

- - -  de t e n m mi i m i e  t i mr o ui gh  f ie ld  and I a h o n a m o t r  i i t \ L ’ s l i ~ J t i o u 1 s .  ec( lL f lL: i l
p ru ) h ) he u mls  L’rea ted f roum su mt : i e e  rut n o f f  or ieac l t a  tc nm ov emc : t (nou n
c on t i t i ed  dredged mate r i a l  disposal :ireas : : is L’s t l p a t c  s t t L ’ - sp L ’e i f  ie

4 
i m y d r L l )g t ~- ,i h. g eo lo f l i c ab . and pi m y si c : t l  c o n d i t i o m u s :  m l lommi t o r  n u t r i e m u t s , I I L

- 
-, t i i e t a l s , am i d c h i l o r i m u a t e d  am i d p e t r o heu mrn  h i y L i  rocar h o mus  ii i  stil id am iL l h i L l u t i d

phases: d e t e r m i n e  l ) a na ml ue t e r s  and c o m n h i m i : m t t o t i s  of ’ commd i  t i t u s t h a t
i n d i c a t e  sit o r t— and long— I s’r rm l impa s ’ Is —

~~
‘
~

r - -  : ‘
‘
~• 

~~~~~~~~~~~~~~

~~
‘

~~~~~~~~~~~~~~~~~~ 1 ~~~~I~~~~~L

i’ ‘

~~~~ ~~

ST -~T U S , . . . .

S tot :t l  ssork t i n t  t s ( I im l—hou se . 3 c o m i t r a c t s . I m i te  r agenc\  ) I us L b s  ng
a t o t a l  L’’s p L ’ t l d i t i t r e  o h h i i , i t i o m t  of ~~~~* 1 I T 5 .

4 svork u n i t s :u e t i s e .
- - 6 u m a l  resul ts  to be p r e s e m i t e d  i i i  I in—hou se repor t  . 3 c o m l t r . I L t  rep i t s .

and I t usk si n t h esis report.

=k £ G ~~~ G



RESULTS -~ \ 1) Fl~~ l ) l N U S  TO l )A [I -

E f f luet i  t (‘h aracteri ia I ion —

I - f f l u e n t s  were ( tu mid to d i f fe r ii i  ses L i i i  ph i  su e o e b u e m n i c a l  p ro p er t ies  f ’romn
l t i t l h i e t l t  suu t .uec background wa ic is \1 ost com u t a u m m i n a i l  ts. especial l~ t i m e
c h m l o n i n a t e d  l t v d roca r hon s  1) 1) 1 ,t~I~ h 1 ) 1 ) 1 - . l’( Rs . oil ansi gre a se , to ta l  I r f l , t : : t e
car ho m m , and n m L t s t  t race m e ta l s , lur e . t s soe i~~i t ~~’J su m t i m t i le  so l i d  p b t asL ’ of
e f f luen t s ,  l 1 I L ’F C I  o r ’ , a decre ase in e t t ’luem m t t u m r hi L f i  t V f l r c , t t h \  : tce L ’u I  II .  ted
t imis  r eul loval .  I m i f l u i e m i t  amid e f f l u i e m i  t sol i l l s  v a r i e d  L l ma s t i c a l l \  su - i t l m L l r c L i g i n g
amid u i a i n t L ’ml a i l ce of t i m e  L l i spos i l  area d i sL - h l , t r z L ’

Nut  nel l  ts ss e t c  t o u n L l  at Ii ig lm concen t r a t i ons  in ull ost in l inen ts aim si e f ’t luc n  Is

S a l i n i m i  st ra it t i ca t i ou l  caused g eoci iem n ica l  pa ramnete r s  to s :trv wi shelv
I c i u c r a i l i  . the  f i l t e r e d  h ackgr o u m nd a : u t c m  c o n c e n t r a t i o n  of cou i s t i t u m en t s  t i l  t e n

ref lec ts  this ’ coneem i t na t iom i s  found in e f f l u e n t  f l l t r :u i cs .

Imicreased t u r h i s h u t y , shor t  r cs ide imt  f u t I l e . e x t e u m s i s  e over land Ilosu imi t he
disposal Itrea . or t ime s t i r r i ng  of sediment  h~ t u r b u l e n t  f low . ut  the LI s e h i • i rpe
area can cause a deple t ion  of dis so ls CLI ox v ge mu . Long r e s id e ucL ’ t ime  a m id
ex t ens iv e  ponding in large disp osal areas w il l  mitigate cli ~solsc~b O\\  pen

problems.  Large q u a n t i t i e s  of p e t r o l e u i m m  rL ’si i I i L ’s m:iv i n h i b i t  ~ti 1t ~ls
s~’ h m n e n t a t i o i l  by t o r l l l i l g  I l ui sh i mm uu d  e o u l d i t i o m l s :  i m o w e s e r . sleep poils ie sh 1111 , 15
i l l s ’ . m a te  th is  pro blc mi i .

-~
4.
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Leachate Characterizat ion— 1..

Laborator y -prouhuced surf ’ace-app h led ~, 
‘- . .

pul ses of ’ water  are im i i t i a l l y  sh i owim i g  , ,m- ‘
- ‘

very h igh peak concentra t ions  of iron .
manganese.  z in c , copper , lead , cad-
m i u m i i , and imu ercury wi th  apparen t  -

equi l ibr ium after I to 2 month s.
Leachiates are al’fected hi’ t ue
in te rac t ing  sub soi l on whic im the
dredged material  is placed. A I t i g i t l i
orga n ic . h u g h  humnius  sutbsoi l may induce  I 

-

leach ates containing higher trace metal
levels t iman the dredged material .

WORK UNITS 

2 DO I Phm ysmca l  and ( ‘I meu ml ica l  ( ‘h ia racter iza t ion of (‘on t a mn  i la t e sh
Dredged M a t e r i a l  In  f luen  ts. l - f t l uemi t s ,  and S e d i m e n t s  in
Com u fimied Up l amid Disposal Areas h - I L. \\ I - S . \ I 34 . ( u ( ( ( )
\ c t m v c .

21)02 A Study of Leac h ate t’rom uu l)redg ed M ate n i : u l  i i i  ~~p l a l l L i  I ) ts p s,i I
Site s  and or iii  P roshuct i s  c Uses . S(’S i -ng h mee r s . 5 1 S 3 t i  Id
‘\ c t is  e ,

2 1)03 Physical amid Chemical M o n i t o r i m u g  of R i s e r  S e L i i m m m e l m t 5  a mi d
\~a t s ’r and (‘omu fim i ed I ) i spos al \ rL :u l )reshged M a t e r i a l  h m m t l u e u i i s .
E f f l u e m i t s . amid Sediments  I ) u n i m ig  1 l i g h t —Sof i s i s Dredging oI a P( 13
Spi l l .  I P \  Region X . and Sel t t t ie  l ) i s t r i c t .  ( - I - ~~ 1 . 1 1 1 2 ,

( omu p leted:  data  i n p u t  to \k ork  t ‘ nOt 21 ) 01 -

21 )04 (‘ h m aracter i z at ion of (‘om l f ’iu ’ied l) isposa l - \mL ’ :u I I l f i u t e m u t , iu ld
I’ f ’hli t s’mi t P ar t icu la  t L ’ am i d P e t ro leu i m Fna ct  L Im s I. - ni s ersi t~ I t

Sout hi erm i  (‘a h i t ’oru lua .  S3 2 ,705 A c i t s s’ ~V i l l  be i t m p u t t  i t  1

l. n m t  2D Ol .

21 ) 05 I ’h ly si c a l  and ( ‘ h menm cal ( im arac te r i z a t i ouu  of I ) u s ’Li g eLl  \ I a t s ’ n m al
Seshu l lents  amid I L’ : i L b i . t t L ’ s mm ( ‘o n t i m u s’si I .und l ) msposa l  \ u  I , ’

U n t s e r s i t v  of Sou t h ern (‘a l i t o r n i a .  S I  SI) , 01 2 - \ L t i \ e

(t ~ 
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EFFECTS OF MARSH
A N D  T E R R E S T R I A L  DISPOSAL

(Task 2A: Habitat Development Project)
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OI IJ ECTIVL .

— to i d e n t i f y , e v a h u i : t t L ’, amid m o n i t o r  the sp e c i f i c  sh o r t—ter m am i d m o ore
general  l ong — term uu e f fec t s  of conf ’im u ed am i d i t u i con t i nes l  shsposal of ’ d r eL i p c L l

ma te r i a l  on up land ,  marsh . anul we t l and  h a b i t a t s

.~P P RO &CH 

s i e t e r tm i i i i e  t h roug h field and l abo ra t o r y  eva hu i a t iou ’m t ime  i m p a c t  of
direct  wet la i id  shisposal amid aSsess t ime  po t en t i a l  oi c o n t a m i l i i i a t l t  release
f ’romn hi io l ogica i  coni t l lu n i t i es  establ ished on dredged mater ia l

STATUS 

7 svork u m u i t s  o n i un na l i r  : i s sugt med to  Task 2 -\ and 3 rL’a s s t p u l e L I  I m o t u u
Task 4-\ invo lve  an agg rega t e  L ’S pL ’n d m t u r e  of ~~~~~ 1 00. I 5 L’ Of t l m e s L ’
are im i —h i ouse st L I L I ies amid l i v e  are cont rac t  S t i i ( I I L ’S

- - - 3 work utmii ts  comll p letes l . I report  pu mb h is l i ed .
final resui h ts  to be press’mited in 0 rep or ts  amid I si m i t h e s u s  Li t Lt i l t 1 i L ’ I t  t

RESULTS AND FINDINGS TO l) ATE 

Marsh Recover y

Pre i i u mi ina nv  Li a t l i  i u md ica t e
t h at sa l t  mars h es may he —
able to nec 15cr f r o m  shep-
os i t i ou l  ( i t  dredgesi I m m , i l c r t a l  

________________ - 
5 ’

of u u p to 9 inc im es . Reco~ er~
respoilse sloes m u ot  a ppea r  to _______ ‘ , -

be g r e a t i r  i n f luenced  hr t ime - 
— _____________

t e x t u r e  I _ I l ’ t u e  dredged m ui a— , 
• I

te n ial , Recovery of h e m i th l i c  _________

amid tick tom l ic c o m t m m u i u i i t i e s  — “

appears to parallel vege ta t I ve  ________________

recover y .  I SL’ L’ \~ ork  I. m u t t
2A0 7 )

(~ ()

~~~ L~OT I 

— - -. - -



\larslu and Estuarine Model—

-\ comiceptua l  model l’or m a r s h u - e s t u a r i n e  m i u t r i e u i t  e~ c l i n g ha s  been developed
to depict  i i ip ut s  and po temut ia l  I)roducts front these s’cos\ s t e l m m s .  N u t r i e n t
amid h e a v y  metal  cycles w e r e  es ahuated  in ligh t of recem it rese arch and
co mpar t mi l en ta l i zed  u s i th imi  eachu systeni. See Work U u ii t  2A0 7 .

IS I L I F R I  H M L  - 41 . - ‘ S ’ I f  ‘LI. ’ 441 ,1 ’. - - 4
- ‘41 : 1:’  4’ I ’ ~~~ S . k  LII 4 4 ’ , ST FOOD H A ’,’

Hydroponics: Heavy Metals—

Figh t marsh p lan t s  were cx- -
posed , iii hydroponic solution , . - .. -

t o h eavy metals. Cs ’perus
esc ’ulc ’ntus , Spar t ina pate / Is ,  

, .~ -

Dist ie/ mlis s-pic ata . amid Sparti na .. - H ‘ ‘, 
,
‘ • -  - /

alre r ui i j lun ’a s lu o s S e s !  sigm ’t i t i c a m i t
p o tem l t i a l  f o r  accti t l l i . i la ti ul g ‘ / . .
h eav y u m i e t a l s .  whi le  Scirpus , 

/ . ‘ . . , I
- 

, 
- 

s~~~~~~~-~~- — T —
t’ t I / I t I I / \  . ,S ,,’1nis fr i / ’ l / s  I l l s , ‘ . - • 

‘

. . -
‘Trigh n ’/ , i,m l / i t l / ’ i I i / ? m i j ,  au id ,, , . . ., I — •)

.Spa~’ti ’ia fo/ ~o s j  shut] n o t ,  I cisi “ A .  ‘ ‘.‘ — A , ~ — ‘ - - ‘ Lit’ ’

amid c h m r o m u u i u i m  acre  i a L L ’ t m  m i t t

t h e  r o o t s  of 1111 sps ’cts ’s hut SSL ’rL ’ not  I r : u u t s l o e , u i e ~h to the heaves ansi st s ’ T l m s
(‘a d m m m m u u n . / i ne . 1111( 1 u i i e k s ’i su ers ’ a c c u n u u l a t L ’si in s ir ’  ing . l m u u t L u i u l i s  in thus ’
h s , i v s s  an t I  stems of S~’5 c m l i i  s pecies  SL ’ L’ I R I~~o-S.

L _________



Field Verification: Heavy Metals—

Marsh plam its growim ig volun— ~~~
tarily on disposal sites were .
sanipled at 29 locations
along the Gulf amid At l ami t i c  

- 
“

coasts. Li t t le  heavy metal - . -

u ptake , beyomid ti mat found
iii m iatural  marshes , was
noted. A m ethodology to
predict heavy nietal uptake ,

l’roni dredged material prior 
,

to hab i t a t  estab li shmiient is : - -

being developed. (See Work , -

Unit  4 A1 5 B . ) - ,  
- ‘ 

- - 
- - ~~~~ 

I

TOO EARLY FOR SIGNIFICANT RESULTS 

effects of Eli and p11 on the ava i l ab i l i t y  of im e a s  y ul le tals  to nuarsh
plants.  ( Sec Work Uni t  4A06. )
-
~ lom ’m g—term ll respomise of marsh i plamits to deposition ( See Work U n i t
2AO 7 .

a proven ext rac t iomi  procedure to predict  h eavy illeta l u p t a k e  prior
It )  p lant  e s tab l i shnuent  on dredged mater ia l .  ( See %~ ork t rOt 4A I SB. )

REPORT PUBLISHED 

TR [)-~o-S Lee. ( R. et iii. . ‘‘ -\ I l v d r o p o n i e  Stu mt h y  of h eavy M eta l
(~ Sor k  t ni t  4U  r~ U ptake  hi Selected Mar sh P l an t  Sr e cmcs .” Ji mmie I 9” u -

U. S. - \ r m t l y  I ng im i ee r  W a t c r w ar  s l lxp er im i i em i t S ta t ion .
~

‘i ckshurg . Missi ssippi. N I iS No, At) -\033 224.

WORK UNITS 

2A01.  M et h i o t ho lo gv  f o r  ,-\ ssL’ss in g t Ime  Soc ia l.  I - c o n t i n u e ,  amid
2130 1 k u i v i r o m i m n e m i t a l  E ft ’ce t s  of l)redged Material I)mspos .tl oil

am ut h t p l a i ld  ,-\reas . j 3lI t te I I e \ l enmor i : m h  I m i s t i t u t e .  (‘o lunu b u s ,
S I I  ~~~ 20 . ( ‘omu pl ete d : pub l is lmed as I m l t e r m i a h  Wo rki  rug
I ) ocuuu iu e u i t ,

2A 02, ( ‘ ol lectiomi and A s sessu lme m l t of 1):tt:i on La u ’m s l am] ( ‘o, i sia l
2 1302 l) isposa l Sites aul d Selection of I m i i t i a h  Test Sties

Iu i te r l aho ra t ory  t eau m l . ‘u \ l  S S I 40.050. 1)raf’t report beimug
res usesh .

7 1



2A07 I -f l e et of l)redged Material  1)eposition on Sh ort Foruui Spart ina
al tt ’ ri i i f lora Mars h , University of’ Geo rgia , Marimie Resources
Extension Center. S~ 7 .~ 39 , Acti s e .

4 A I S A  h eavy Metal Uptake  by Marsh Grasses (Phuas e I L  EEL.  WES.
$87 ,000. Completed: fi iial report published , TR D-70-5,

4A I SB I Ie avv Metal  Uptake hr Marsh  Grasses Pimase ID . F FL.  WES.
S144 ,l78, Active ,

4A06 Physiological Response of \l ar si m Plan ts to E ulv irom i milem i tal
Stress, (In Part). Loum isiamia State U mii s - e r s i t y . S96 ,7 12.  l)raft
report being reviewed ,

I

‘1’

7,

I
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MAR SH DEVELOPMENT
(Tas k 4A: Habitat  Deve lopment Proje ct)

LEGEND ~ 
- 

!~~
“

• t44A psH DfV r LOp%4~ NT 5t ~~F ‘- (
“ “\‘,j

~~‘ Tf ~R R { s ” P - A L  HAB : ’A 5- ’i

• DEP~4ONSTRATIO N

~

- —_ - - ---

~ 

- - -- . -~~~~~~~~~
- ---



OBJECTIVE .

- to deve lop, te st ,  amid es a lua te  time e m u v i r o n u m m e n t a l .  ecouu omic . a i m si
eng imi e eri ng t ’ea s ib i l i t r  of usi mug dredged mater ia l  as a subs t ra te  for u u i a rshm
Lt es s ’ l o l ) m m m s ’m l t  - -

APPROACH 

couiduct fiel d si 1sf  I L ’S a t selcc t es f  sites to test  t ime proble m s aul d
t e c h m u i l s l u m s ’s ~m f m.~rsh ds’velopn ’u e u i t  u iu l der  s a r iou m s s t m h s t  r a i L ’. sa lm mi i t~ . N t l a l .
ansi cli m t a u m e  e o m m ( i i i i o l t s  L’s , i b t i a t L ’, t mu i d e r  I ab or a t or  amid t i ’ l i f  c ond i t i ons .
t ime  prod u L t u s  u i \  of botit unat ou am ls f  mml i  nor  marsh p lan t  spL ’c t L ’s. t h s’ir
substrate s e l c e t u s  e pm operttes. ansi t h e i r  pa t t e rns  of ecological
sum ceess m on

STATUS 

— 4 ”~ work un m i s ( S  i n — h ou se e f l r i s . 3 1  1 o n t m a e f s .  12 it i t e r : i i ,~t’nc\
agreements ) ,  ins ohs np  an :iggr s’ca t L ’ es. ps’m ’m s h t t u r e  of S3. S0S .~)40
-~ -- 32 work units completed’  I u i t e r m ’m al WI r k i l i p  I ) L m e u n m e m l t s  prep ares l .

21  provided baseline da t a  f o r  s t m i s e ( u e n t  h eis t s i t t ~1ues , :iils I 4 r epor t s
pu hl is h ueuh .

final results will be presemited ju t ,:o reports . u i l c h i l - b t I l g 3 si nthi es i s
reports amid S field site reports s u’ ithm a to ta l  of 11  a p p e n u f u x e s .

RESULTS AND FINDINGS TO D ATE 

Field Sites—

\1 ,m rs h m h a b i t a t  h a s  heeui sumc L ’ e s s f t m l l \  e s t a h l i sh t s ’th a t  dred g ed i m m a t e r i a l
disposal s u h L ’s in \‘m r g i n i a .  ( ~eor siia ,  Florid a , I L’ ”.as . (‘a h t o r u l m a .  amid ( ) r L ’c oIl

iwo 01 th i ese s i tes  ( I C\ . ( s  and Oregon )  i l e h u m t h s ’ i m p l a n t ]  h m a h t t a l
develop ment  st u sh ies amid t ime s e aspL ’L is  are d u s c t m s s s ’It  uuisher Task 4 13 I t e m i m s
umuder couisideration j u t  1 ask 4 \  j m i c h t m d e  s t i L ’ S I l l ’ s t u l I l t , s t a b i l m / a t i o m l  L I
t ime u i ew lv placed ~u h s t  r a t e , spL ’etes  ss’le e t iou u . p l a m m t  mn g te s’ h m n i q u s ’s.
t’e r t i l i , a t i o u m  r e q u m i r e u m i e m i t s . m l l arshm p r o d u c t i v i t y  amid suue c s ’s smo m m . a i l d i t t e  l ist ’ .

c o m u t a n l i u l a n t  n o h m h i i i  , amid au asss’ss t m m s ’u l t of t u e  ens m r o n u u i e n t a l  i I I l t ’ . l . I

of marsh dev e l opn m s ’u f .
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~ plex svas es tab h ishle si  at ~ l i t1 -
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‘ mil l  Poimit  in t ime James Ris er.

\ ‘ i r g l t l i a , t i S i t im!  h i i l s ’- t L ’\ turesi
con t a i t l i t l a t e d  d redgeth ililt Ic-

ria l ,  Ni i t u r a l  ins  ,(s uO fl  by ar r o w

- an mu m u , p ickere l  55 L ’ L ’ t i  - and
ar ro ss i ue ad  s u m  ie khr L’s t a h ’ - I shied

- 
a luush . h igh l y  pr o s iu et i s - e
u na r s i t . ‘fhie n iaj or  t i m r u s t  L I  t i m e

- ‘ research at Windmi l l  Point is evaluation of c o m l t a u l m iu i a m i t up take  au th re leasL ’
by p l amits  gro w -m u g oil contau nimuated dre siged ma te r i a l  a ims!  d e t e r mn  na t  iou l I
p l a n t  and a n imm l ah  p r o L t u c t u v m t y  and su cee s s iom u , Si i i - .1\ rL’s ml  I t ~ w i l l  a d i  r- .- ’.~
ti m e impact  amid fe a s u bi h t t ~ of t rL ’sh \ sa  f I r  u uu ars hi d ev e l op un e tm t oil f ’i m m e — t ex  i L mre d
(hrL’shged u’muateria l .  ( See  Work U t m i t  4 -\ i 1.

i) YKL ’ tI . - I R S I I , l ) cta iled
design h a s  been conl l)I et ed fo r  

-
, -. -

-restorat ion of por t u ouls  of ~
--  - -- -

( 

Dyke Marsh ott the Potouuuae
River uie ar .‘~l ex au id r i a . \ ‘ m r-  -

gluuia. N at u ral uu’m arsh ’i iii t i m i s
area was largel y uhest ro r  cii hr I —

sand ami d gravel mi l imi i ng
operatmomus. ln i tuatmom l ant i  ,— - ~ - ~~~~~~~

comis t ru ic t ion  at  t h l i ” . s i t e  is
cou ltm tm g eu it Upoul f imia l  ~l pp r o v lml  of t ime  N i t  tonal P:trk Set’s meL ’ ansi suppor t
f ’roni local e m m v i r o n n u e n t a l  o r g a u l i L a i m o m i s .  ( See \~ o r k  U m m u t  4 .’\ I 7 .

l l 1 ’TTL R %! I I K ,y ( f l \f )  \
- ‘ 3-acre brack m sim water marsh

lt :ts beeui L’st a h l  i s h t s ’d on
• 

T~~ ~ r I k  L I I . Om
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~~~~ ~~~~ -~~~ ~ - Ii) i he t e rn i im l s ’ time p r o d u c t s i t y
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- 
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s”~~ :ind su ecL ’ ss of est abh u sim i n ent.

- ~~~ hr bo t im ses’ d m m m g  amid s p r i g g u n c ,
of s’igh i u l l arsh ‘I~~~5’ L’ t 5 ’5 at t l mrs ’e

‘i t u t h a l  elev1i t i o t m s  u m i d e r  f i s t ’
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f e r t m h i i e r  re pi ut le s .  I u i t ’on i la t i oml  t i e r i s  L’ Li f roumm t i m is s l u m s i r  ss’mh h h5’ -. .mi uab le  mum
t ime selection of sp ecie s ami d p r o p a g a t m s  e t e c h m u l m s l u e s  b r  s,il I mars h
e s t a h h i s h i m l l e m i t  iii t ime SOU th l L ’is t L ’flI F mi i t e d  S t ates .  I See \~ ork t ‘n i t  4 \  12 .  1

I P - h I . - l ( ’IiI ( ’OLA / L l )  \
small  mars h ties ci opui’meui I — 

~~
- •—

project to test  t ime eff icacy oh ~~ ‘ 
‘ •

~~~~ .
.. .

t a kem ’u u lear -\ p a la chmieo l a . ~~ ~~~*-
H or usLm I lL ~ a t u o n  i l tn d pn~ 

___________________ — _______

heim ’m g es : m h u a t L ’d as well  as
opera t iom l a l  co i l s t r a in  is eim co L i t i t e re d  itt  t ime  t i s L ’ of m ll L ’c ha n i c a l  e s l i m i p i l l L ’tl t

omi po orh~ eon so lms hate s i  Lhr e d ge L i  m’nater m al . (See \\ ( Irk Vulm 1 4 -\ 1~~~~ ,

/3O L I l ” .~l R 1’! \l\.S~ I I \

~1— , iL ’rL ’ salt nmars lm It as heeil
‘— —-~~~~~~~~ L’s t ah h i s h e L i  Oil sai ldr  sh red g e t i

- n m :m te r i ah  oil t i m e  I~ ‘ I is  ir  P e n i m l —

- 
s it  I. t nea t  ( ; a iv es t om m . T e sa s
l’he objes I i i  L’ S L I  t i m is s t u d y

tO Lie s elop Pr0 1 .i i~.i m is - c
i L L  h ’m m l i q u t L ’ s for sa l t  t t , i  r s b i

L’ s t 1 m h l i s h m m s ’ n t  a l o t t g t i m e  ( i m I b
51 .1st a ml L l  I t  test  t i l L ’

s’I  Ic  I t s  en L ’ss of a s.iuttih ~ig siu ke placed i L L  reduce m i gh t svase L’t l L ’r g t L ’s ii Ot i s

, i r .  .u l 3 e t l t h t i c  a i l s l  u l e k t o t t i L ’ c o l o m u i i a t i o m u  of t i m e  s i t e , t i m e  respo il se of salt
n m a u s h  to . i i i  m t m t s ’ r t m s l a h  L’ i L ’s a t i o n a h  g r a s f i e t m i  . a u m d  s a r u o u s  ra tes  01 I e r t i h i / a i m o l l

.i t t  ~~~~ b e i n g  e s a h u a t s ’ .h j u t  t h i s  p roje c t .  See \~ork ~ m i t  4 - \ h 3 .  I
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i L  a , i rsh an es ; ilim at m o tt ol sal t  —
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plamut imug ss’ :t so lm , t e s t u m u g  va r ioums  sp r igg mu l g  amid seedi u ig t ce l lu l iL l ues . ails i
d e t e r m i n m m m g  t h e  most e f f i c i e n t  spa c i t i g  LI u S I : i u m L ’ L’S f o r  m ars h cr eat ion 511’

Work l i m i t  4 A l ~~ )

.1 I I L L I R  S.- 1 . \’DS, -\ t) - ,i1re
* _

‘:.~~
“.

_ 

~ 
‘
~~~~

‘ mu i te r t i s ha l  p or tuomi of a s~m u i d y

____________ 

ti 

~~~~~ ui~ ~m~’
\ storm m OrL ~~L ) t t  ss is ph m i l tLd

-~~ ..., ~~ 
-~**-‘i:~ . ‘ -.. 

~~~~~~~~~~~~
- __~ .‘-

‘

~~ _. w i t h  6 speeles of f’re shw-ater
‘
~

‘ 
~~~~ 

—‘ , 
. ~~~~~~ 

-
- m ll arsh l  p i a m i t s . l ime pum i’posL ’ of

~~ ~~~~~~~ 
-“ - - 

- - 
- - th i s  researeil Is tile se lec t  ion of

____________ A 
________ ~~ ~~~~~~~~~ I~ I 

~~~

P.ie i  l i e  N or t i i s s  L’st ,  t ime  t e s t u m u o
of m a r sh  L’s t a bl i sh m en t  t e c h n i L t n s ’s, amid an ,issL ’ s s t n t ’ I t I  of t ime e n v i r o n u n e u l t a i
i lupact s  of u mmarshm des L’ l L l ~ t 11L ’i l t .  Plaid slirs Is ii ant i p r o L l l mL ’ t m v i t y .  W i l L h l i t s ’
u sage. anti h e m i t f m i e  at ’ms i uiekt rum t e  co lon u t a  i~t mmm :ire also beiu l g s tu di esh . ( S ee
Work I. ‘ n i t  4 1305 )

Ecological Siiccessiuii - -

I x t e n s i s e  L’s I m l u a t l o m u  of t ime ecological su mes ’esstona l pa t t e r n s  of .5 ’ i i i i ’ : ,i

aI terndior ~i. .S p i tt - / i . am i d Dicih ’hlis spu ’a ta iu id ica t e  t h a t  rad i : i t i om t .
ts’ i m lp s ’r a t t i r e . t i L f , m l  i n u u ’i da t iomi . eI es a t i om l . amid s a l i n i t y  are ti le cr i t ical  f a c t  Li’ s

( ml de te rumm i m u im i g  pr u d u m c t  i s  i t i ami sh m i atural  sue eessioi l  . -\ conipu icr model.
t i c s m g m t e & I  i t  predic t  t i m e  p r o i h u c t i v i t y  of a sal t  uiu:m rs hm given these  cr i t i ca l
L i L  i ors , has  been L i eS L’ I L ) p L ’ tl  ami d ciii he used m u m  time desigil of u i l a n — m n a d e

i m m a r s l u s ’s , ( See \~ork t t m m l  4 \ t ( ~~, I

Prediction of Stable l1Ii ~s i t i u f l —

\ te c h lu ’i i q ue  h a s  beem i des shops ’] f o r  p r e shc t i u ig  tile f i n a l  s t 1 mi i I’ e levat  ‘t m
of si redged mater ia l  place ] j u t a e o t m I im’ m e sh i i l  t e r t i sha l  si tsposa l  ars ’a, Time
u n e t i m o d .  riot r cl f ie ld  tt ’ st s ’Li . prs ’sh c t s  t h i s ’ vo lume  of mat er i a l  ac tua l ly
re t a ine d  s v i t h i mu  t ime  c o n t a i m l t m l s ’nt  ar s’ .m .is r c l :i t s’Li I L ’  time s o h u m n l e  of c h m a n u ’ is’f

l i l a t e r ia i  m’ L’iulOVed. ( SeL’ \\ o u k  I l i i i  4:\ 1( 1 , 1

Mars h Prod u ctivi t y—

\l : u t o r  an d u m u im m or ~ r .mss  sps ’eme s h ave  been es a l u m a t e s h  to q u m a u i t t t  tlueur
p r o d n e t m s  t i  t i nde r  a s’a r i e t r  of e n v i r o n m i u e n t a l  c o n d i t i o n s  i u i c h m m s h m m m g  su b s t r a t e
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t r  pe , in t e r t i da l  e levat ion , , ,, 

-

I 

s a l u u l m t  r a n n e , amid geograp hic 
~ i

— , , 
‘. 

‘

— l o c at i om ’i . .S’pt i r lmiia  alte r i, i!lor a . “ . ~~~~~~ 
,

I ~~~~~~~~~~~~~~~~~~~
and ( i u i f f  eo ,is t ,  ( See  ~~o i k
Lu mi t s  ~ \04 \ 13 , 4 \ ( l ( t )

Gu idelines for I)red ged Material Placement--- -

I 

-\ sr s l s ’i t i a t l c  set  of gumi t hef imies  f o r  c rea t ing  u u es ~ marsi m es f rom dredgesi
- mate r i a l  um nsher  a va r i e t \  of s t t l i , i t I L ) I t S  am i d L’L ) t l s t r , i i t l t ”  Imas ’e b een dL ’ s L ’ i c L p L ’d.

I 

E m i g i n e e r u n g  ami d op s’r a t iom i :ml  Practices .1i1 L I problems were consisieres i in the

- 

-

~ 
‘ de selopu n eult of ’ t l t e se  g u i d e l i n e s .  ‘I ’im e i l lost  c r i t ica l  I : lL ’ t L ) r s  j u t  i i i ars hi

-
~ deve lopu ncum t w c r L ’ deter ut u in ed to he the  d e s  a tm o u l . p ro tee t iomi .  and

-

- 
comi h imien i em it  of ’ t l t c  dred ged ml’m ate r i a l .  ( See (‘on t rac t  Repor t  0 -7 5 - 2 , 1

- Establishment Techniques—

Factors at f e e t u i g  p l an t  e s I a b ~’

_____________ ~~~ 1 ~
_ l i s lu rum emi t  i i i  s a l t w a t e r  ansi

_________ — 

con t ro l l ed

!....... ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 11IA~~ . 

.j t n I l o ~m~ L L o n d : t i ,., I ’ r L i

I

I s i i h s t t , i t e  I ’. ~‘1L’ 5 ss L ’rL ’ ‘ t u m s h i e d .
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—
~~~~~~~~~ 

‘~ltt~~~~~~~~~~~~~~~~~~~ 
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1

L~~~ss~~~l

-~ t i l a i l  pr Lp l” m t i L ~t l  hr  seeds ,

timbers , or r h i i i o m m m e s ,  I -  u i t e — g r a t t l L ’ h  ul redged i t i , i i er t .i b 55 ,15 i s i t , i h h r  I t -  Li e
pr o dm ic  i is I’ t i t a m i  L o a m s L ’ ’gr . t u n e d  u n a t e r u a l  .ms t h s ’ f o r u m m e r  c om u t , l tml s ’sl u i iore
.is , i i l . i l l l s ’ m l u t t r i e u l t s  S a h u t l u i r  w as  i u m d i c a t c d  as a p o S s ih i L ’ l u u m m j t u n g  f a c t o r  in
5’s t a b h m s l t m m m g  b rackish  ui iar sh m p lami t s .  T ime da ta  ob ta j u le d  ss i l l  be caret  o I ly
e u m m m p i i r e d  ss t i l t  s m m t t i l a r  j m m t o r u m i a t j o n  u’i h t a inc s l  u m n d e r  fis’isI L’ O i l s i u t i L ) i l S  (51 1’
‘b~b ( ( r h .  I l i i i  4131 (n )
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Identification of Criteri a for Marsh Development
and Potential Application Sites—

Bioph ysic’al and socioeconomic da t a  amid ra t ionale  mieeded 1( 1 eva lua t e
potentia l  marsh development sites have been examined and te s t e d , m t 50
project areas throughout  t h e  U mi i te d  States. This s tu L l ~ i n d m c a t e d  t h at c a r e f u l
application of design techniques  provides cou iside rah l e f l e x i b i l i t y  in t u e
mnars h deve lopuiient al ternative . (See Contract  Report  I )-76-2 .

TOO EARLY FOR SIGNIFICANT RESULTS 

Fiul al  si eter u i ’u imia t ions  oh ’ t ime eu i v i ron u i ienta l , engi mie eri il g. and econo m ic
impacts  of marsh development  at the h a b i t a t  Lie s ehopunem i t field s i t es .  ( SL ’e

\\ ork Uui i t s  4.-\ 11 ,  4A 1 2. 4,-\ 13, 4-\ 1 7 , 4 -\ 18. 4’\ P) , 4B 05 .)

REPORTS PUBLISHED 

CR D-74-9 Kadlec . 1 . ,-\ . .  \Ven L’, W Jr. . and Smi th .  R. L. .
(Work Unit 4A03) “State-o h ’— thme ’\r i Sum’s er amid E v a l u m a t i o n  s_ mt \ l arsh l P I am ’i t

E s ta b l i s i mmi ie u i t  Tec im n i qu mes :  l um duee s h  and N a t u r a l
(\‘olu m mes I amid  I I ) . ” l)ecember I Li’4 prepared h~ the
School of N :i tur :m l  R es o umr eL ’s, Tile l I l i s e r s u t \  of
M ic i t iga n-A nmi  Arbor , under  eon t rac t  to time t . S Army
Euigi uieer W a t e r w a \  s I ’ x p e r i m m m e i l t  S t a t i o t m , \ i ~ k sht t i ’g .
Mississi ppi. NTIS No. -\I) ,\()l2 537.

(‘R 0-75-2 Joh im i son . L. F. .  am i d M e G u m n m i e s s .  \\ - 
\ ‘ .. Jr.. “G uide lumles

(W~,rk Uni t  4A08) f o r  M at e m ’ ia l  P lacemem it  j u l M arsi l  (‘reatioui . ” Apri l
prepared by t h e  Center f ’or Eui vj ro u i  meri t and M: m u , I u l e . .
under contract to the U . S. - \ r m u v  E u ’mg m uueer  W ate r s s  .i~
I -  x p e r m m n s ’ut t  Sta t io n , \‘iek sh i i r g .  M i s s i s s i p p i .  NTI S
No. -\ l )  010 725 .

(‘R I)-76—2 Coastal Zomue Resoumrces (‘o r p o rat i o n .  “Iden tification of
(Work U nit 4A01 ) Relevatu t (‘ri teri . i  and Sum’s e~ of Pot c ui t ia l  A p p l u c a t t o u l  St i L ’.

f’or -\ r t i  f ’ie i : mh H a b i t a t  (‘reat iou l  ( \ o l u u u rme s I and I l ) . ”
Oct ih cr  10Th , prepared under  contract  to t ime U . S. ,‘\ rn mr
E m i giu m e e r  W , i tL ’rw : m \ s  Ix perinleui I Sta t io n . \‘i c k s h u rg ,

M i s s t s s t p p i .  N I  I S No. A l )  0 10 ~~5.

l’R l)— Th— o Palernuo , 5-1. R.. auld Zeigler . ‘1’ . \\ . . ‘‘ i ’ e a s i h i h m t r  S tudr  fo r
(t% ori. t ’n i( - I S t  7 (  I )r’ks ’ Marsh  Demonstratio n -\ m’ ca, Potomac River.

\ ‘ i r g i m i i a . ’’ Noss’nmber l97~ . t ’ . S, Anmlr 1 m m g nt e e i
\V~i t s ’r ss~mr E xpe r iu n en t  St ~u i l L r u m , \ ‘ mel ’. s i ’ t m r p ,  S li ssi s sipp i .
N I ’I S N o. -SI ) .5033 524 ,
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%\ORK L\l I S .

4 \( J 1 S t u d y  of I d e n t i f i c a t i o n  oh ’ Relevami t (‘r i ter ia  amud Sum ’s er oh
P o teu i t i a l  App h ica t iomi  S i t e s  f o r  Ar t i f i c i a l  I l a h i t a t  (‘ rea t i om i ,
( L  n i s ta l  Zomme Reso um rces (‘orporation . ~~~~~~~ (‘ om ii p h eted:
l i u m al  report  p u mb h is imed . (‘R D—Th-2,

4-503 State-of—the-Art Survey amid E v a l u m a t i o n  of M arsim P lan t
Es tab i i s hmum ien t  Tech niques.  t. ’ n i v e r s i t r  of M i c l m i g a u l .  s

oinplc ’t ed  - final report pu m hu shed , (‘R J ) _ 74_ 5) ,

4 _ ’\04 _ -\ P r o s h u m c i i v i t y  of Minor  Marsh ( rass Species ai lti Th eir St t h ~ t r , i1e
Sehs ’ e t m v e  Properties ( A t l a n t i c  ( oast Area )  I j nmvers i t \ -  oh ’ Georgua
\lar im le lu lstit umte. 52 hI. SS~), - I c t i v e

4,10413 Prou.hucti vity ol’ M i n o r  Mars h ( i r ; i s s  Species (Gulf’ ( oast  -\ rc a L
Dept . of \l a r iu ie Sciences . Lo u mism am i a S ta te  I. ‘ ins  L’r s i I \  -

l ) rah  t report  being revie w esh ,

4 5( 15 \ l o t i - ’ b m n e  oh ’ Eco logical Slm ee es sm ol l  ansi Prod u metiomi in I ’. s tua r iu i e
Marshes . Dept. of F n v i r o u i m e m i t a l  Sciences . n i s  L’rsi Ir t i
\ ‘i rg in ia ,  Si  ,~~ .(t4 6. Drah ’t report he iu ig  reviewed.

4-506 P b t r  s i o l o g ic : i f  Response of \ I ars lm P lan t s  to I - m ’m v i r o n m l l e u l t a h
Stress .  ( I n  Part ). Louisiana State  I n i .  c r s i r .  5142 . 195 , D r a f t
repor t  be ing res’ ies se d ,

4- 507 (‘omies ’pt Developn ’i em i t am i d I’ eot ~on~ic ai md h - n v i r o n m l l e m l t a h
Compa t ib i l i t y  Analyses of t mmd L ’r sv aue r  amid - o r  F l oa t im i g  l)r edgesl
M a t e r i a l  R e t a i m i i n g  , in sf  P r o l eL - t i s  C St rumctumre s .  I I - L . \\ h - S.
551 ,159 . Draft report to he revised.

4 - SOS l ) e v e l o p m n e m i t  of Gu i she l ines  f o r  M ate r i a l  Pi t L e u l i e m i t  in \ 1, i r s im
(‘reatiou l. (‘cutter for t i le l ’ m ’m v i r o m i m e n t  am i d M aul . I m~e. ~o 

, ~
onip i c te sh :  f inal  r epo r t  pub li sh’med . CR D— ’7 S— 2.

4 ,509 l ) e s i g t u  amid I s t , i i l i m s l t  Sal t  M arsim I L LL5 ~ s t L ’I t t  S i l m m u l a t i o u l
I P h a s e  1) . 1 - l I . .  Wi-S . 5253.1 00, l)ral’t report beimig res jsed:
no f ’orm m m al  report pl a it  t ied.
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4.- S I 0 I t r a i m  f t  t i ]  I l a rh or  M ar sh I h a b i t a t  I )es s’ l o p u l meml t Site. ( o u l t l e e t t e u t .

4 5 10-5 51 c m I t ,  , f o r  \l , t t e t t a (  ( ‘o n f i n e i m l e m i t  at l 3 r a m m h  ord I L mr h t  tm ’
\ l , m s s a ch u s ~ I t s  I n s t i t u t e  of I e e h m i m o i o g ~ 

, 
~ 2. 350. ( o n m p i e t e l i  -

mio f ’o r t umal  report  l ) l af lm led.

4- \  1013 l e c h m m l i c ’al ‘\ s s i s l , m l t e c  f o r  ‘3r , tn  I or] I ha rbor  S\ s l c m t l s .

\ l a s sac hus et t s  I m m s t i t u t s ’ of I e ch ino I o g ~ , ~0 , o2 5 ,  ( o u t p h e t l ’ Li

p umh l  ished a~ an In teru m a i ~\ ‘ . rk in g Documunen t.

4 - \ lO (  \SsL’SSttI L ’ tiI of Pr eop era t i n t . m b  l n v t t ; i ’ : t e ’ i t , t i  ( n b : t t o i m s  at the
B r a m m h ’orL I I ha rbor , M a r i n e  Sc ience s  I i m s t m t u t e . t i l t s  e r st t r  Ot
(‘omim l ec t i cu t .  S 1 O .~ O O. (‘ou ’u up l e ted  : t o  fori l la l  r epo r t
p 1 a 11 m m ed.

4 5 1  01) \ha r s im ( rass Seed (‘o i les’tm o uu . S tora ge , amid I e s t i m t g .

Ei i s ’ iromi m emit al  ( ‘ oneerm m , lm l c.  54 .200. ( omilp l s ’ted : p n h b  i sb ; e i
as au I u l t e rna l  W o r k i i m g  D oc um nme u i  I .

4 5  101 D o cu i n e n t a t i o mu  of Social I— acto rs ‘Sf f e e l i n g  t i m e  Bra n fors i
l i a rhor  Project:  .5 P la i t  of S t u d y ,  Si ’., Sue Rm ch ar s i son .
s2 ,200. (‘ounp f e t e d :  no to ru l l a l  report p lanu les i .

4- 5 l i t  Doc u mme ui ta t ion  ol Social Factors at t ime Bra uif ors l  I harbor S i t e
\ i s, SuL ’ Richa rs l son .  53. n 19 . Completed:  110 t ’orn i ah r eport
p l a u l u l e s h .

4 -11 1 (11 Docummemutatiomi of l’o l i t i cah  F’ac tom ’ s at  t ime  Bran t  on] I I a rhor  S i t e

I ) r. F ( rupp.  53, 986, (‘o in phe te s h : no f ’o rnmah  report  p h a t u m e s i .

S I 1 \\ n t s l i m i i l h  Poiml t  \1 ,irsh I h a b i t a t  l ) e s e l o p m n e m m t  SI t s ’ . Ja mm u es R i s s ’r ,
S i i  ~m i i  m a.

4 5 I I \ So i l s  I sp lo ra t i on  and I e s t i u g .  \\ I ‘ t d u u i l ?  P o u m i t . S, A d amid
\ i , i  i t ’ i i . ]  I - tm gitte s ’rs . Imic.  530 . 33 I .  ( ou lm p l e t s ’d no fo r u l l a l
report plaim nesh ,

~ 1 1 1 1 3  Dike  Desigmi . \ V i n d n m i l l  P o u u m t .  Dr. Ro ) ’ 1- r t  ‘i k ( t1 ’ m i g . ( l i d
l) o u m m i i l j o u l  I I t ~\ L r s u t \  , 

~~~ 7.1 ( o t m u j l l e t e s i  p U i l l t s f i s ’d . is an
I ml l e rna l  15 ork in g  h )  L e u m n e u l t .

I I t ’  PrL ’L L pL ’ i : u t i o m m a l  \ ‘sesszns ’n t .  55’u t m d u u i t l l  P o i mi t .  \ ‘m ; ’ r u t , i i , i
of M a r i n e  S~’u en ~-~’s. S I 0. “25.  ( o u l m p h L ’ts ’ Ll p u h h t s t i L ’ l  is ar m
I m l t e r n a h  W o r k i u l g  I ) L1 L u m u m i s ’ m m t ,

4 \ I II ) Pm L i  h 1~ l u l l  u t a h  S ssL’s”,I itL ’tl t . 5511  i t l i l m i l l  h I  ‘ 1 : 1 1  0 1 - I  I ) s uu m i  U l i L l u l

t I t i 5L ’isl t \ , “~~.505 ( ‘o i m m p l e f e t i  p u b i u s h u e d  as .m u l
\ S t  h im i g  l)oe’ u m n m e m m t .
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- ~~~~~ - - - - ~~~~ - ‘ . ,  -~~ _ _



4.- S I l l -  I \ p I L ) r . .  - i on  h ’or Sand to be Used f o r  l) ike (‘o ul s tRuc tmo u u .it
\ V i n L i m m t m ,  Po imit .  Soil amid Mater ia l  l ml g immeers . S 13 .000.
(‘oun p l e ted :  0 formal report p l auimied .

4 ,- U I  F Tech uu ic al  amid ‘\d u i l in is t ra t ive  Support  by N o r f o l k  Dis t r i c t  for
time Wi n d m ii i l l  Poimit Project. N o r f o l k  I ) i s l r i e t .  ( 1  - S55 , 000.

( ‘oni p leted: pub l ushed as au In te rm i a l  55 o r L i : m e  I ) o e u m u n e u l t

4 , 5 1 1  G Sediul lent  am id \ S a t c r  ( ‘ h me u l l i s t r v  I n s  L’s l i g , m t u ( L n  i t  \ k i i lL i f l l  iii l’o i i l t .
Old D omimii oui  L1u u i s -ers i t v .  SSO . 2 ( ) h i , D r a f t  report  hs’ing
reviewesi .

4- Si l l! Po l i u tami t Mohilizatiomi St U L I  iL ’ s it \ \ u i i d u m m  i i i  P L u i  l i t .  ( l i i i
l ) om ii iu i i on Um ’u i v e r s i t y ,  sOO , 57 3 ,  ScOs L’ ,

4 .-S i i  I I eo lo gi cai  Stu i dies  at 55 u ndn i i l l  l’oim ut. \ I rgim l ia  I n s t m t u m t e  i l
\11 t ’iu ie Science.  S210 . 600. - Set is e ,

4 .\ i I i  Propagat ion of \ ‘ asL’u l ar  Ph am ’m t s  at \ S u t m d i m m i h h  1 1111
I~u lv i r o n m eu i ta l  (‘ou ’mcern , lu i c.  549 ,5 Sn . (‘ o m i m p h e t e d :  p uhh sb i es i
as arm I muter n al  15 o r kj n g  I)ocu,tm i ien t.

4- S I I K \ s sess nm e tm t oh’ Acute  Iui ipact s  on time \i ,icr obetlt lt 1 ( ‘o i l l m f l - ,~ 111 t \
at Windmill P o im u t , \ ‘irgi m ’mj a  I n s t i t u i t s ’ of \lariu le SI ieu lc e .
S3 I , 030 , I)raft report being rev ie w ed ,

4 .5 1 2 B u t t e r u l u i l k  So u mmud . Mars h  h abi t a t l) eve lopu l len  t S i t s ’ . ( c

4.5 1 2.5 Stt iL lr (If the  Biological . (‘ilemica l . ansi Phr ’ st L ’ .ii ( T h a n g e s
-\ss oeiat ed W i t i l  \ la r sii l s t ~i h h i s l m m u i e m u t  on a Sai l s i r  I )re 1l c~ ,l
Mater ia l  imu B u t t e r m i l k  Souund.  t i t u s L’r s i t \  of ( I L ’ L u

52 5 h .200, ,- S e t t s e .

451 2 13 Si te  Preparat io n . l’ r o pa gu m le  ( o lhec t i o rm . and l i m u t m a l  St ~~ps i i i

l ’I an t imig l 3 u t t e r m n i l k  Sout id.  I - n u s  cr ’i i \  of ( ; e L u r g m a ~-‘~.2 u .
(‘om ui p l ete sh : no for m al report p lami t i ed .

4.5 13 I3 o h mvar  Pemiiu ’i su l a.  l_ ’ p l a n L i  and \1 , ir slt i l a h i t a t  I ) e v e l o p u m i e m l t S i t e .
( h i h v e s t o t t  13 ,ur . I L’ S

4 ,5 1 .3 5  I o 1r ograp h ic Suu’s s’r of ’ B oh i s - ar  P e i m i m i s u h a . ( a l S L 5 t O I l  D m s t r l L ’I ,
‘I - 57 .000. (‘om iup let c5l  no foru ’nal r epor t  p l amim u e s h .

-4 5 1 313 I ) s’velop m em m t of Soil S a m p l i n g  ansi  I L’s f i n g  P la i t s  t o n  h 3 o h m s . i r
Ps’ u i j u l s u u l a .  ( h m l s e s t o tm l ) j s t r i L ’ t ,  ( ‘ I ,. 522.000 (‘o m m l p l e t e d :  it o
forn la l report  pla i t  ne sh ,

-- ~~~~~~~~~~ - -~~~~~~~~~~~~~~~~~~~~~~~~ —- —.~~~~~~-~~~~~~—-- — - .  — ‘ —-- —- ‘-‘ -- - ‘- —- ‘ - - - -  ~~~~~. .



4A 1 3C luuve i i t o r y  ami d Assessnu ent of I lysiro logy ami si Water  ( I t e i t t i s t  r\
at ti me Bo livar Pen insula Site . U. S. Geological St ir s er
S28,380. Completed: no forunal report plam uu ued.

4A 131) lnveu u tory amid A s s e s sm i i e t i  t of the Aquiat ic  I3 io ta  at I3 o l i s  an
Pen i n su la ,  N a t m o i l a l  N i a n m u L ’ Fishuer ies Serv ice , 562 .656 .

F (‘ompleted: rio f ’orm iua l report plan u ied.

4A I 31: Inventory and Ass ess u tmem i t  of t ime Terrestrial  Flora . i - au u i a .  and
Sediment Cheuii i stry at Bolj ~ar Peninsula.  Te\as -S&\1
F’ mi iversmt r ’ , S5 1 ,823, Conlp le ted:  no formal report plani led .

4~5 131’ Propagation of \‘aseum l a r  Pl aiits am is i Post-Propagat ioul  M o i l i t o r i l i g
of the Botanical , Soils , Aqua t i c  Rj o ta . ami d \ S ’ i l ~1l i he  Resources ,
l3 ol uva r Peu l m u usumha .  Dept. of Ramige SI l e t i e c . I e\ as
t ’ i m i v e r s m t r . S365 ,90 1 . .Setise .

4.5 13 ( ,  Plauis amid Spc cm I c a l l o u s  t ’or Si te  (‘ o n s t n i m e t i o t i , Bo h j s  ar
l’enu musula ,  Gals es t o im l ) i st rj c t , (‘F . S 16 .000. (‘onmp l e t ed  : no
f ’orm al  report  p l anned .

4A 13 H Sau l l p l iu l g  ansi Testimug of SL ’Ll im l ien ts , Bolis-’ar P e m l i m m s u m l a .
Galveston l)istnct. ( ‘ I - , S6.000. (‘ou li p l eted:  no h ’or mn a l  repor t
P lamiuled .

4,-S I 3 1— (‘o u l s t r u m c t i o m t ,  \ I a i m i t e u t a n c e , ansi R e p a i r  of S i t s ’, I3ohus ar
4A I 3J Peninsula. Galvestomu I)istniet. ( I , S24 3 ( ( 0 ( 1  - \ c t i s  e,

4,-S 14 Renm iue Islamish Niars im Ilab jtat Developut ’u e m t t Si t L ’ , ( n .i~ s I Lift
\ \ a s i u i n g t o i l .

4 A l 4 \  P r e l u u n u n a r ~ Suu m’ s er . Rem i m i ie  l s l auu d.  S e a t t l e  l ) i s t r i c t .  ( ‘ I - .
52 .300, ( o u t m p h e t e d  : rio h ’o ni mlah report plau l uiesi .

4.51413 Prepar .ituom i of \Vork S t a t e m e m m t s  f o r  R e n n i s ’ I s l am i s i , ( ‘ eu .isi al
I cosr sl L ’mlls  \ l a I m : u g c u l ’i e u l t .  S 1.2 4 3 .  (‘o m l mple te s l  - mb f o r m a l
rs’port  p l a t m u i e d .

4-S i 4( ’ B ase l i imc S i t i lr  amld 1 , m ts ’ r a t t m r e  Rs ’s ie sv , l - j S j i L . r i L .5 Resear ch
l u l s t m t i m t e ,  I ! u l i v e r s i t \  of \ \ a s h t m m l g t o u l .  S I 5 1412. ( ‘o i n phs ’ts ’d mb
f ’ornm a I repor t p1 :i ii ml ed.

4\ I 6 P red i c t m o m u of a S ta h l s ’ I es a t i o t i  f o r  \ l a r s i tL ’s ( ‘r eate si f r o m
Dreshges l \ l a t e r u a l .  \ i a s s a c l i i u s e m t s  I n s t i t u t e  of I’ s’s’ l t m l L u l L L g \
S9~

).000. I - i m m a h  r epor t  being res j ewed ,
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4AI7 Dyke Marsh Denionstratiomi Area. Feasibility Study. EEL.
WES. S30 ,000. Completed: final report published , TR 0-76-n .

4A 17A Detailed Design - Dyke Marsh Demonstration Area , Virginia.
EEL , WES. S96 ,000. Active.

4A 18 Pond #3 Marsh Habi ta t  I)em onstratiou i Area , Saul Fr au icisco .
California, San Francisco District , (‘It . S50,350. Ac t i s e .

4A I 8A Monitoring, Poui ui ~ 3 Mars h  Deni omistratioul -\rea . Sari
Francisco , California. Saui Francisco Bay Mar ine  Research
Center. $33 ,000. A c t i v e ,

4 A l 9  Apalachico la Marsh Habitat  Demouistratiou ’m A r ea . Apa lachicola.
Florida , Mobile District, CE. S8 ,490, A e t i v  e.

4A20 Productivity of Marsh Plamuts , Pacifi c Coast. I)r. R. IV .
Rountree. SI 1 .800. Active .

4B06 Estabhishniemi t of Mars hm Grasses j ut Dredged Mater ia l .  I’ I L .
WES. 52 55 , 571.  (‘ompleted:  f i m ’ma l report in press.
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T E R R E S T R I A L
HABITAT D E V E L O P M E N T

(Task 48: Habitat Deve)opment Project)
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OBJECTIVE .

- 
- - to develop amid apply habitat mu iau i age u iuent uu u et hm osho l ogies to upiansi

di sposal areas l’or purposes of hab i t a t  creatiom i . recla m atioul . auld
m it i gatio n

APPROACH 

- document  miatural  p lant  successional patterm i s at terrestria l d isposa l
areas , establish field sites to dernomistrate the  concept of ree l au t ia t io u m of
dredged uuuateria l h’or umpland habitat  deve lopniem u t.  test p l amit  species tha t
both a t t rac t  w i l d l i l ’e and th rive iii disposal areas—

STATUS 

23 work units (2 in-house efforts. 17 coultracts. 4 intera g encr
agr ecu ulen ts ) involving an aggre gats ’ exp end i tu r e  of 5 1,029 .190.

1 7 work u m ni ts  con ip lete uh or in fim i al re s’iew: 6 w i l l  he I n t e r n a l
\V orki i ig  1)ocurnents . 5 deal wi th pr eoper at iouual basel ine  eo t l d i t io nm s am i d
will appear as appendixes to appropriate  h eld site report s

— , final results will  he presem ’mted imu 2 1 reports . i n c l u d i u u g  6 contract
reports. I synthesis  report, and 2 field site reports wi thu  12  appet id ixes .

RESULTS AND FINDINGS TO DATE 

Field Sit es—

Terrestrial habi tat  has been success fu l ly  esta bh is iuesh at u mpland  dreshge s!
material disposal sites in Couinect icu m t . Texas . am i d Oregon. \ ‘ar u ous

p ropagative techniques such as t er t i l iza t io rm . selection of drough t- to leram i t
species , amid animal control luave been applied at t luese si tes, . Tsvsu oh t he se

sites (Texas and Oregon ) include marsh dev e lopnueui t au i sh thiose aspect s
are discussed u m ’md e r Task 4A. ( See page 75.

\‘O7’T I . S ’L, 1,’~’D, Nott Island ‘ ‘ - 

- 
. 

-

( onn e c t i cu t , is the I oc atR ui ot ’ 
‘ ~~~~~~~ 

- ‘ 

-
.

ti le rec lamat ioul  for w i l d l i f e  ‘ . -

purposes mu f an 5-acre di spo s .ih — ~~~~ .. 
. -

site . About 23,000 cu r d of —
sailsi r’ mater ia l  fr om  th u.’
nas  m ga t ion  channel  of t h e ns er
was disposed , u t  f l i t s  s i l t ’ In

ACS1)11~GI 1~A~~ L~QT fLAJ ~~AJ
~~



-~~~

i t i u p r o s  L’ , i e Jo Li l s ) u l l j c  c h m a n , ie l e n i s t i e s . t i m e  area 5~~i5 tOl i d res seLi  s s u t h  I I  .500 cu
r d  of ’ t i u me—gra immesi  i m m a t e r i a l  ansI the Iwo slllu su i.itl ’s were s t i bS e ( h t i e ub th \  m i x e d ,
TIm e :m rL ’a w a s  h i tu i e s l  arid f ’e r t i l  m I L L 1  amid plam i tes i Wi i l l  a ib l i S t u n e  of g r a sses

amid l e g t i n m e s  s~hm i c i l  w i l l  p r o s id e  f e e d i u u g  h a b i t a t  f o r  (‘anad a geese, I Sec 55 ork

(:uiit 41304.1

f lQJ,/ I i  R / ‘L ’ \‘/,\‘.S’( ‘1.. 1. Ree-

~~~~~~~~~~~~~~~~~~~~ h a m i m a t i o m i  of a d r o u m g i m i \  umplamid
-

,. ,  , 
.- . ~

‘
~~~

‘ shisposal s i tL ’ 55 11’. iu i e o r po r at e s i

~~~~ 
•,_ 

t’1•~1 ‘~~~~~‘‘~~~ ~~~~~~ i t l t o )  ili i r sh s t l i t l i s  Oil t h i s

~~~~
‘ ‘.‘ 

~~
‘ - C7’ :~~ B o h us  ar  P e immm l su l a  near (

- - -
.~~~~~ ~~~~~ ‘ 5 eston . I e~. as. ResL ’ : i r e I ;  i5 ccii—

t erL ’d ar ouu lsl  e v a l u a t i o n  of the

- 
-
~~~~~ 

“ .
~ 

.~ I sl i eeL ’ss o u l  St’s eral s lesm ra h he
— 

w l l d l t l L ’ p l a um t s~~L’L ’ i L ’s t i i m ~i s r  a

sL ’r i L ’ s of f e r t i l i z e r  rL ’gi t i e s . Ti l l ’
o bj e c t u s e  t O Ot i s  t e s c , i r J i  us t he

ideu l t i h i ca t iomi  of t re es , s i mrubs.  ansi erasses t h a t  are ad . ip i :ub l e  t o  t i t u s  a ilsi

s i i l m i l a r  s i tes along the Gi mhf ( ‘oast ,  I SL ’ L’ 55 ork I ‘ mutt 4,S 13.1

i i iI.LL’R .S.l .VDS. -S 50-acre
h a b i t a t  S i t e  h a s  been e st :mb -
h i s imed  as a pa r t  of a iliLtrsi l amis h ~~~~~
t e r r e s t r i a l  s l e v e h o l t m u l s ’ml t pr~9es’t :‘ -.‘. V

at M i l l s’r Sands Is land  in the 
— - 

, — 
( 

-

(‘o l u im u l b i a  River .  l - e r t t h i , . a t i o n  ‘ 
, -

oh t ime  s i te ansi t i m e  ~~~~~ —~~~~~ :
‘ ~~~~~~~~~~~ ‘~~ ‘~~m u l t r o s h u m c t l o m i  of f i v e  desi rable  ‘ ‘ “ ‘,, 

- 
- ‘ - ‘— •‘... —.—.—.

w m l d l i h s  h oosh p h i m i t s  w s r L  “ “ ‘
~~~ ~~~~~~~~~~~~~~~~~~~~~~ 

‘.
~~~~~~

4 - -——- -—.~
, 

‘—“-—.- ‘ . -

~I~~m.jm~d to uml mpro s s th us ~~~~~~ ~ ~~~ : ~~ ~~~
55 b irr~n L i i s p o s i l  us l a t i d lo

w 1 m i e n l o w l .  (Ss ’c \\‘ork ( m l i i
4 1305.)

Disposal Area Filling—

Techniques for disposal area hi l l i m i g  im a s  e been I lL ’S L’I t l p L ’ Ll t ha t  ars ’ compa t ib l e
with wildlife u l l a u ba gemi len t  pna s ’ t u e t ’s , I u l c l u ,m sl e si  are i t L ’ I I i s  su chb as es’ h h u l a r  h ’i h h u n g
of comb f ’ined sli sposal Si IL ’s to rs’shuce  tI le  h ’r e q i t e mb s ’~ oh h a b i t a t  s l i s r up t u om i .

~im us l a r res t u m i g  sui e s - e ssm om t at  a gi veu s t a g s ’ of des e h o p u m u e n t  to s’ I mc o u u r a g e  .m

speci f ic  sp ec ie s on fluX of specIes . ( See 55 ork I. l i i  51304.)



- - 
Weed Control—

Techni qumes h ave  been t he—
s eloped f o r  c o n t r o l l i m u g  the ~~~ 

.
~~~~~~~ 

-‘

conimuuo u i reesh . P/ irag mite.c
c ’o,il/nUfli .u’ , an tmnd e sj r ab l e  , I ’  , 

-
, , ..,

i i l vasher  on up l au l s i  sh ispo sal “
si tes . B ot h t  m l mec h a u i i ca l  and
ch ie umu ic a l  nui ethod s huave

~~~~~~ 

L l f l h t

55 t u r k  l i m i t  4h 30~ , I

Up land Succession

— 
- U p h a m u t h  success iona l  ‘.i t t e n t s

- .-
~~ - ~~~— -

. at si msposah s I l L ’S i ma s e been
- ~~~~~~~~ - .iden tmf med f o r  each i t t a t o n

- ‘
~~~~~~~ 

- - c l in i a tmc  re g ion sif t ime  I, , , n i t eL i
- - 

: ~
. - 

- 
‘
~~~ 

States , IThese da t a  s vu f l  pro v e
_~~~_ (‘~i l t i • ( b4s ’ ill th us ’ mana g ement of ’

til ese areas as p r o s i : 1  t I ’  e

hm ~u I o omc:uI  l l ah l  t , u t s , ( ~‘L L ’C 55 ork
- - ~~~~~~ ~~~~~~~~~~~~~~~~~~~ 

l’ t t i t SB03~

TOO E A R L Y  FOR s l ( ; N I h ~IC ~~~T RI - S I LTS 

( ,I t t , i n t j h i c a t i o n  o u t  i m p a c t  ol h a b i t a t  sles -e lopment  out local w ’ i l s l l ih ’e
p opula  l i o n s . I See I l L  ok  ( ‘ n u t s  4 1304. 4 1305. 4A I 3-
[dcii t u l ’i ca t io i u  of 5 ic s i r . i b le  w u l s h l i f ’e sp ecies  ap p r o p r i z u t s ’ for u mma m ia ge mi i s ’m l
out impla mid disposal s i ts ’s, (See 55 u r k  t ‘

i t  i t  4 1305, I
I’ v a l u m a t i o u i  of Pr op aga tj o i l  t e ch luu j que s  i u l c lu m s l i i l g  soil a m e m i d u i u e m l t ’.. p l an t
selectiomu . and p la i t  t j r m g  m ne t im odo l ogu s ’s . (Ss’ s’ 55 ork ~ ‘ i i i  Is 41304. 4 13 l ) S ,
4 -513,)

WORK UN ITS 

4 1301 l deu i t i  t i c a t i o l l  am] SssL ’ s s i t t s ’ml I su f  \ 1 L u L I L ’s , \eeds . l3 eui s ’h ’i t s , amid
o m l s t r a j u ) t s  of ’ H a b i t a t  l mii ma u i c e nu emu t .  l h i t t u i l a f l  -\ s \ ’ 1 s’ t 1 u t L ’ s ,

S54 3. 54 S4.  ( o i t t p l e t e s i  : iu o rep ort  p la m ines l .

41304 N o t  i l s l au i s i  I p h . i i m d  H a b i t a t  1) s ’s L’ i o p u m m e n u l S i t e , ( Olluies ’ t i c u i t
R i v e r . ( ‘t L t m m t s ’L’(j s ’ti t.

9 1



- - 41304,-S Preoperational l ) a t a  (‘oll ectioui am ud N i o t t i t o n i u u g  of I )red g c sf
M ater ia l  l) isposa l . \ o t t  I s l a n d ,  Ma rine Scieu l s’ L’s I u i s t i t u t e .
Univers i ty  of (‘onu iec t i cu t ,  525 .135 .  (‘omuip let ed:  to lie - ant
In ternal  55 s u r k u  t t g  1) ocu mn lent.

4B04B Tec hmu ic al L iaison . N s u t t  I s land.  (‘onmuec t icu i t I ) ep an l n l emi t  of
En virouume n ta l Protec t ion.  51 .900. (‘onup iete d : to he an
In te rna l  Workimig l ) oc uu m i e n t ,

4B04C Growt h of Selectesi l’ lamit Species oui E)red ged \ l a te r ia l .
Cooperative I ’xt euisiou l  Serv ice . Unms - e r s i t r  of Co u iu ie c t ie tmt .  57 5.
Complete : ito report p lauiu ied .

4 13041) Plot I ’ s t ah l  i s l m u m i e u l  I ansi Pneoperat  i ona l  I ) a t  a (‘oll ect n u n
I - x pe n l u l mcn  t a h  Control  of I’I t u’ ~igo t it& - .s ( ‘omin:oltv - . (‘o n u m e e t i c u t

Col l ege. 53.000. ( uurm mp l e te s l : to  be au Imu te rmia l  W o n k i i i g
l)o~’ u m m m m e n t .

4 13( 14 1 \ l on i t o r i i i g  of l)resh ged M a t e r i a l  l) isposa l amis i Rec lau lua t iomi . \ot  I
Island . (‘o u l m u e c t u c u t  (‘ollege , 534.367 . .Setis  c.

~~ 41305 N h i I I e r  Sands Upland amud N iars im h ab i t a t  l ) e v c h o p m e m t t  S i t e .
Colum b ia  River . Oregon .

4 1305.5 S u mh ’u surfa ce l - x p h o r a t i o m i . Mi l le r  Sands. Po rt l amiu i  l ) i s l  r i d . ( ‘I:.
S6 .000, (‘ompleteu l : mio horm ’uua l report p han ui esh .

41305 B Prepara t io ui  of Work  S t a t e u n e m i t s , \I i l l er  Sansh s. ( ‘ oasta l
I ’ dos\-StL ’flis N l a l l a g e i m l e m i t .  5 1 .243. (‘0111 plete si : rio h ’o n m i t a i
report p lanned.

4B05(’ l3ase h in e Biolog ical I u l v e i l t o r s  au i sh .-\sse s s m u e n t  of t i le  .-\ q u m a t i e
Environs of Mil ler  Sansls. Nat io ut a l  Marine Fisherie s Serv ice.
535.500. Comi lp h e ted :  com ul biu led  wi th  Work U nmit  4 1305 L.

413051) I nve iltorv anti . - Ssse ssilu ent o u t  E x i s t i n g  I lls m r o u l n i eu l ta h
Cou t th i t ions  at NI i l ler  Sami sis - Terrestr ial  Fauna aut s i Flora.
Woodwa nil —C lyde (‘om isu l tamuts .  S354 . a t u , Conlp lete sl : to he
an I m l te rna l  IVork ing l)ocuuu’ie n t .

4 h3 ( ) 5  I’ I u l s s ’ r m t o r r  and ,‘\ssL ’ ssi l t L ’ I t t  of I \ u s i i i l g  Ens ’j ro m lm e u l i a l
— (‘o n s h i t i o m u s  at M i l l e r  San t hs  — Ph y sical  ansi ( ‘h i eu i l j ca l ,  ( ) reg~ u t t

S ta te  l, 1 umm vs ’r su lv . 55 2, (u S°) , (‘onup leted ; to he au In  t e r nm a l
Worki mug I)ocu .m m ui en I .

4 - ‘ -4 130’s I Pi lo t  S t u d r -  of Pr op agat io ii  01 \Ia r slu Plamuts  ~it  S t i l l e r  Sand s .
- -

‘ 55 avL ’ Beach u Grass Nurser y . SQ ,541 7. Com uip lete sl : to he an
In ts ’rm’ma l Work j u g  1)ocums’n h.

(I ‘1
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4B05G Propagation of Vascular  P lan t s .  55 as e Beac hl Grass Nurser y ,
S79 ,653, .- S e t m s e .

4B0511 Trapping of Nutri a at Miller  Samids. J ack Rs u g er s . S34, 160.
Ac i i  s e.

4 1305 1 I’ostp ro p agatio um Moni tor ing  t u b  Wj l sh hib ’c Resources at M il ler
Sands. Oregon State U n i s e r s m t v . S39 ,855 . .-Sctive.

48051 ..\q uat i c  Biology Invest i g at ions  a t  Mi l l e r  Samuds. National Marine
Fisheries Service, 5S0.000. .’Setiv

41305 K Postpropagatioti N Iou ’m i t o r i m u g  of’ l3 ota ui ica l amid Soil Ress uu rees at
M il ler  Saims i s.  Wa shim i gtomi State Unive r s i t y . 5 160 ,559 , ,Sc t m v e .

4805 L Postoperational .‘Ss iumatie I3iology at 51 i l ler  Sansis. Na t ionmal
N i a n m i m e  Fis h eries Service. 546.072. ,-Se tu se -

4 1307 Thue Biology auld Control of thu c Conumon Reesi I ’h ra ,L ’, u I l r e o
( ‘wnmmn m is. L ou misia u l a  Techu io logicah l r m s t i t u m t e .  s i  ,“ 50. I ) rah ’t
report being rev ie sve Lh .

5 130 1 Re gioum a l I d e u l t i f i c a t i o n  of Species  ,.\l’f’eetesl by
I ) rL ’ Li g m n g ’  l) isposa l Operations.  NI l~’sL. 55 LS. 545.~00.
Comll p1 e ted: no fo rmal re port ph an mie sh .

51302 \ s sc ss u t me n t  oh Species 1 l a b u t a t  R e s iu i r e n m e n i s  ami d Response~ of
P opumlat i om i s  to 1 l ah i t a t  (‘oi’m d i t i o n s .  NI I SL. \VI S, S55),000,
(‘on lphetesh : rio fo rma l  report p ham i ned .

51303 Stu L i y of Successional Pa t t e rmus  of Ph a m u t s  and Aui i m a l s  at ( plauls i
1)isposal ‘Sneas . (‘ oasta l Zomie Resources Cor p o ra tm ou m -

5101 .5S ’ . l ) ra l ’t report he imug res m e w  L’Li .

5 B04 Review amid F x a m n i m m a t i o u u  of 1)isp ~ sah ,‘Sr e, i F i l l ing  Tech niques
aiud Rates to Isiem itif ’r \ o mic om ’m f l i c t j m i g  \ Vi l s i lu h ’e l ’ m u h a n c e m n e n t
-\ lt e r n a t i ves . l ) am n es  amid Moore . 5-S”,OI 4 . (‘ sum p le tes f  : uuo
l’or rm u al report p l a r i m u e d .
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OBJECT IVE .

to evaluate and test the feasibility of using dredged material as a
substrate for aquatic habitat development and determine tIme inipact ot ’

disposal of dredged material on aquatic hab itats — -

APPROACH 

limited li teratur e surveys and field studies on seagrass propagation
and t h e  impact of disposal on seagrass meadows —

STATUS 

2 ouugoim ug work uni ts  have been contracted invo lvi iig arm aggregate
expenditure of S33. 780.
— — tinal results will be presented in 2 reports.

TOO EARLY FOR SIGNIFICANT RESULTS 

Literature Survey of Seagrasses—

Per t inen t  l i t e ra tu re  on 5 seagrasses ( Tila/ass ia u’studinum. Zo,ctera marina.

Ilaloduile sJ)p,, SvringLudiilFn ,tiliJ orms . Ruppia ,uuaritima ) us being

conupiled. Several key emuvironme nta l  factors control limi g seagrass

development  amid success are heimug evaluated: substrate. svat er  q u a l i ty .

wate r depth , productivity, colonization , e nergy reg imule s . p ropagation . and
tolerance to disturbance. (See Work Uni t  4E01 .)

Grassbed Devel opment—

Shoalgrass (ila/o dule beaudetti ) has been tra n splanted front a natural

grassbed t o a dredged materi al deposit near Port St. Joe , Flori sia. Plugs
were placed in trays filled wit h seawater , carries ! to th e sute . th en

transplant ed by hand to time ul redged material. Site iuuomi it oring shows
90-95 percent survival, withu growth and spreading of plugs appar eu l t iii

less than to mouit lus. (See Work Uuiit 4 1-02.

WORK UNITS 

4E0 I Literature Survey of Seagrasses. University oh’ S’mrgimuia.
$28,963 . -S e t i v e.

4 1:0: ( r asshe h l ) e v c lo p un en t .  St , , l ou s~ ph Bay. Fhorisl a. I)r, R. C.
Phillips. 54 , 5 15 . ,Se l i v e .

5)7
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S t u t a h t r~os~ (Ifa loduk ’ /ueo udo ’tn) mr a n s p i an t s  ot o.’r e obtained ai a nat u rat ~t’au ~rass bed near P or t  St . J oe ,
1- lorid a , placed In water ’ti i lc d tt011 IJuncr\ , and tm mt ’d iau e iv  transported tsu and p ian ied . u I  a u c , o r i o u
dred ged material dutusu~ o i ~iic .

St o r  s~ mr . in ~p i, in mi n g pt - L o t i o n on dr t -do ’ ot io ,o l t ’ r o j t  fls’, i r  t n  I SI i~~i’, t I - r i d , o In Ii u C abss ’ru ~ t’ o ’

lilt’s (.ini/s O Is iuill uu is ’s , Ss’,Iot r,(’ .s I u.o uu ~ Is i L O L L  ( L o u I S ntt ’~ a j at uo ’r . i n m s ( S i t  C s ’ h u T

it s  
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(Task 4 F: Habitat Development Projec t)
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OBJECTIVE .

m n v e s t m g a t e , e v a lumate . and test mu iethodo logies t’or hab i t a t  creat iom b and
ui iaui agem um e u m t on siresiged uii at eria l is lands—

APPROACH 

-
~~~~ documm e nt  v e g e t a t i v e  sum ccession on dredged mii ate ria l isIauis ls am i d

d e t e r m u m l e  t ime use of th ose islauids by wildl i fe  in seven r e p r e s e n t a t i s  e
coas ta l  ansi riverine areas of ti me Uni ted  S ta tes

ST -\TUS 

- S om lgoi mm g work nmmi i ts ima ve been contracted involvimug an a g g r e g a t e
e x p e m i d m t u i ’e  o b l i g a t i o n  of ‘s375 .7 10. Two addi t ion al  work u m u i i t s  svi l l  he
m i  t i a t es i  in time sprin g of ’ 1977 .

h ’im ’m a l rs’su lt s  to be presented in 7 reports and 1 sy m i t i m e s i s  r epor t .

RESULTS - \ \D F lN 1)U~GS TO 1)ATE 

Grea t Lakes Colonial Birds—

Lii 1976 , an estiu liate s ! 335 .000 a d u l t  colon ia l  II L ’ s t h u i g  b i rd s  u t i l i zed  205
sites in the American (;reat Lakes, ~-St least 35 of these are dre ol ged
mater ia l  sh isposal s i tes , Several of these nia n—ui ias ! e islans ls are located in
densely pop uha tc s i  areas, (See Work Umiit  4F0 I A. )

101 
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- Rio ,1 I t t , i i i d  ‘ s ’ t o t  si in t L u  . i’s dus ’ sls ~s- si
______________________________________________________________ ni ,o ii, ri d 1 ,‘., i i  O s  ‘ I s  s i l t  i i SCsI ~O

‘ ‘ l i i i  b i t  I i f l  o i uu~

!:

S o t  .‘ s u r s’ i r o s  I t  .i~ i i ~, ‘lu  u -ui Ito / / l r u L ’ ’  .1 5 s iO I? ’ ILs t , Is Sf ’ ,:t’(u o u ;  si~ ,utd oulicr n t i s ’ ,, .’
s l i , i r  i , ,  r i . ’ ‘ b o o s  , i i ~~s , i  s i l s i  ‘ oh i s m .u i id  Li I i i , ’ I t ,‘ . i r  R~~s’r in \ ‘ n h  ( o r io n o i i  I’, b —coors -

t o  flt’S tlioo ’ I 0000uors ’rssuis tut u of t ,sh r o l t s .
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TOO E . -SR LY FOR SIGNIFICANT RESU LTS .

Deter u i iu la t ion  ot wi l s i l m l ’e use of a u l sh v e g e t a t i o m b a l  su ccession on dredged
mater ia l  is lands imi S reg ions .  (See 55 Lb r k t. n i t s  4F01. - S-D . 4F02.

l ) c t e r u l m m n a t l o u u  of th u e impact of dik im i g  omu vs’ge ta t iou i  succession ansi
am u immua l  use of ’ siredgedh material  is lansis. ( See Work I n i t  4F0 .

WORK UNITS 

4 1 - O h  .-\ S l iR - ev  of Cr i t i ca l  N e s t i l l g  ansi \ I igrat i oui  -\reas of the  ( re a m
Lakes ansi (‘ompariso n s of l)redged M a t e r i a l  amid N a t u r a l  l s l a i l sh
Brees h i t i g  h ab i ta t s ,  N o r t h w e s t  N l i c i m i g a n  (‘ollege. S58 .000,
.\c t m s c .

41:01 13 Use of I)redged Niaterial IslanLi i)V Co lon ia l  SL - : u l ° i r s l s  and Wash m ug
Birsi s iii Te\a.s, l c \ , m s  .-\~5~l U i m i v e r s i t ~ - S ,~4 3 53.  .- \c t l s e .

41-01 (‘ Use of l) redge sh Mate r ia l  lsl ans I s by Co l on i a l  Seabir sis and
55 : i L lmu ig Birshs iii Florida. Seahird Research. I i c .  5 S3.~~~5.
-Set i v e .

41 :011) Use of I)redges i Ma te r i a l  Is lands by Col ombia!  SL’ah i r d i s  aiish
55 ao iiu ig Birshs in N e w  Jerse y .  M a n o n u e t  Bin i Obsers a tor\  -

~57 , 77~)~ .- \ c t i s L ’.

4F0 -5 (‘omn parms ou i  of Pl am l t Snecc~su un and Birsi t III i/ti tuo in on
l ) m k e s l  am i d  Un sh iked  Dreshgesl N l a t e n i , u l  I s h a n s i s  iii t i le  N o r t h
Ca rolina h’ s tua u ’ies, I. iti s -ersit y of \ o o r t f h  ( , i n r u h i m b a ,  ~ o)4 ,  .2 1 -

-Set u s c.

E
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OBJ ECT 1VE .

to sie °. eiop imew or improved methosis h ’or the operatmom ’i ails!

m i ba mi agen u emut  oh ’ cout t ’ined disposal areas amid associates l fac i l i t i e s - —

APPROACH 

to develop ansi test concepts to fac i l i ta te  area operat ioui s . pr epare
gu u i s l e h imues for :mr s ’tm siesi gmi amid couistnictio i i . lei i ionstrate n l au iagemb’ i e i m t
p rac t ices  to em uham i ce area e f fec t i venes s  amid cu ivi ronmemita l  c o m p a t i h u h m t ~ —

ST..STUS 

iS total work uni t s  ( 7  in-houmse efh ’orts , 10 con t r ac t s . I i m u t e m  age m t e \
agreement )  i m i v o i v i t t g  au aggre gate  exp end itur e . obligat ion of 5 1.042.  ~0O.
— 9 work  uu ’mi t s  completed:  7 r ep o r t s  p u m hh ishbeu i .
--— f inal  resu l t s  to be presented in 7 addi t iomia l  reports amid sy n t h e s i s
docum mu em i t s :  2 special purpose imi format ion  t r a m i sh ’er shocu ui i ents  in
pre p ar a t i s ) mi .

RESULTS .-SNI) FIND iNGS TO DATE 

Present Practices—

F b ’b ’e et iv s ’ contai n uui em u t of dreu l ged material  is seldotii ac ibie v ed becau se
of improper  siesign amid operat ion of sh iked shisp osah areas  (e .g. . s lm ort
re tent io ut  t itib e s aubs i dike fail u res ) : i m o w e s L ’r. tec lmm m o l og y for  u ub ip r o v e ubm s ’mbt
is pres emit and practica l . (See Techimiical Report D- ’4-2.)

Retaining Dikes—

The c ouustnmc t ioui of adequa te
dikes is o f t e m u  sh i f f ’i eu l  I b ecause
of poor i n a f e n u ,i ls ami d
f o u n d a t i o n  t o l b t h i t  ou t s  ti u t s i u s
conup ou il sl esh h~ a p reva i l  t t ~g 

— 

—

~~: s~~~~~ ts~ t \ f  
~ ___________

ma uui te n at i ce  is oh ten  s a r m e d  ‘ - 
-

and uiil ’f’use amid b eeat mse mis ) ‘

‘adequ ate gim ud am ice is ava i l ab l e ,
a report  us iu i  p r e p a r a t i o n .  ( SL ’L’
Wu o nk I 110 2( 04 . t
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:1 Effluent Filtering—

(‘o n v e m i t i o t u a l  f i l t e r i n g  s\ s t e t i b s
as well  as i u l n o v a t l v e  omies

__________________ - 
per~’ ious uhikes . s t m t m d i u l h  w e t r s .

__________ - 

.
‘ -  ‘ etc. ) has e been sit OWtl  tO he

_______________________ 
t echn ica l l y  feasible h’or eftl u-

____________ . ‘ ‘~“ ~ 
— 

-
~
‘ : ent quma l  i t \  improveu luen t. Nat —

_______ ~~~_ sura l scgt. tatiomi can ihso b~. an

-
. ‘ 

r ’ ‘ e f f e c t i v e  f i l ter  and u l i ec i t an isn i
—~~~~ ‘ - 

~~~~~ for nmu ut r iemi  t rem oval . bum
-
~~~~~~~~~~~~~~~~~~~ sigui i hi cam it  amounmts  of ’ heavy

meta l  coil ta l lu im ’i ami ts  canno t he
removed . (See Contract  Report D-76-8 , Teci m m u ical R epo r t D-Th-4 . amid 55 ou r ls
Um u i t  2 C iS. )

Objectionable Environmental Conditions—

Puh h ic pere eptiom ’m of and react iomus to cou ’mh iu ie d ui isposah areas are inh l ume u i e ed
by bot h real and pres u mm ed condit ions of site L’ h l e e t i v e u l L ’ss . w hiere sites are
l ocated , and adverse biolog ical , chi em i mical . amid p imysica l comiditiou ’m s t i l a t  camu
deve l op iii t h em. ( See Comutract  Report h)-74-4.)

Mosquitoes and Nialodors —

Whuihe regionally res t r ic ted or of localized nature . condi t ions  conducive to O
mosquiito propagation amid n laho siors can u he v e l op  im i slisposah areas. F h ’h ’eet ive
control al tu’r ul: it i s ’e s for bot h h ave been is ien t ih i es i  ansi tes ted  ( SL’ L’ Comi l r a c i
Report l)-76-9 amid Work U t i i t  2C 1 2 .)

I i  I’.,

~



Coiustructio iu Equipment—

Specialized ye t  avai lable

~~ 

su m t e d  f o r  
ps. r

f o r m i n g  work on time
e x t r e m e l y  weak ui epo sut s  uil I

m ll auuy disposal are as i tas  s’ . 
- 

- .

t L S t L L h  in  
_______

5 L S L n i l  ( on us l)m stricts ( So_ u. __________ ,_ —

Work Units 2C09.-\ amid B.) ~~~

‘ 
-~~ ~‘ .

Landscap ing—

(h mi shauiee  h las been issu euh ssi Ot uh o cumn l en  t a t i O f l  of l a t b L l s L  .~p t u i g  t e c h l i l i s h u m e s

d i r e c t l y  app l i cab le  to conf ineu i  siisp os .il areas . If  comisisheres l in p l a m i u i i u ig
ai msi ul L ’sigi u . f a ius hscap ing  eam i akh in a c l t i L ’s ag ~‘f I L ’ S i l ’ s c r e s o  t I l t  tiom ’t of

a e s t h e t i c  problei luS W i l i l e  acc o nnp l i shm i ng  dredges ! m a ter ia l  d i sposal
objectives in full.  ( See Contract  Report ft75-S and N ’s ork Unit 2C 17 , )

CONC EPT SKETCH DESIGN O B JECTIVE

I 
PLANT VEGETATION ON THE

-l 

- INITIAL DIKE TO SOFTEN
TH E APPEAR EN CE OF THE

~-~~J ’ ,........ ,, ~ :~~
- ‘~7 ’ ~~~~~~~-- .~ INCREMENTAL DIK ES. AS THE

~~ 
-
‘ ~~~~ T R E E S  MATURE . TH EIR SEED

PRODUCTION W ILL HELP TO
1 “— — - —- - REVEGETATE THE INCREMEN-

TAL DIK ES AND THE DISPOSAL: AR EA I T S E L F  

\“ ege t a t i ’s e  h ) ewat er i n g-

( 
~ r i  ( I I  pl a imt species h ol uh s- o i m m s i s l e r a h l s ’ p r o nmm ss ’ f o r  p r o s i 5 i m t m ~ i m u e x p e n s u s  e

uhs ~S~ a t e r u m m g  o u t  dreu lge d i m a t e n i , i l  s lurries u mi  d i spo sal  areas : im os ~ s’s s’r ,

o u l t L . u , u i j o n a b  p n o h l c n u s  are p r L S L ’ I t I  amiul tire he im lg It ’ s L’s tlg,i t eol h i u r t i m e r .
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I

TOO EA RLY FOR SI GN IFIC. -~NT RESULTS 

Design G~midci im ies. (See W o r k  U n u t  2(’ 16, I

Europeami Dredg imug Practic es. (See N5ork t ‘ l i i i  2( 14. I

REPORTS PUBLISHED 

TR D-74-2 NI u r p i m y  NV . L.. amid Zeig ier . T. W , “P r a c t i c e s  ami d Pro bl eu ’u ms
(Work Unit 2co’3) iii tlue Coui hinenuent  oh ’ l)res l gesh Nito crud imi ( o ~rps s ot

Eu igimie ers Projects .” N - lay I 9 7  ~, Soils ansi P a v e u m m e n t
Laboratory .  U. S. -S r m n \  Emigi uieer Wa ters s  ar S l - \ p e r m n b e n t

- ,
- Stat ion , V icksburg. Miss i s s ippi .  NT I S  No .51) 780 “53.

:~~
- - ‘I’R 1)—7 6— l Jo him isom i .  L. I) .. “ N l a t h i e m a t i c a l  N Io del  Ior  P re sh ic tu i l g  tile

( % % o r k Un i t  2C0$) (‘om iSolidatioul of 1)redged Matermal in (‘ou ’mh ’inesl Disposal
Areas , ’’ Feb rut i r ~ I p7 6. S o u u l s  ansi Paven len t s  Lab oratory .
U . S. .-\rm v Lu ig u mlee r  Wate r sva ~ s l - x p e r i m e m l t
Vickshurg. M iss i s s ippi .  N i l S  N o -SD -5020 940)

i’R I)—~n— 4 LeL’, C. R. et al, , “Fe as i b i l i t y  of t ime U’u i mc t i on a l  se of
(Work  t nit 25 : 02) Vegeta t ion to F i l t e r . Dewater . amiul Rem li o s e Contau l l inam it s

front Dredged Mate r ia l . ” J u mm i e I~Y~6. 1.  5. An luy Engi uieer
W ate r sva~ s I - \peri l l em l t  Stat ion . \ ‘ i e k s l ° u i r g .  Ni uss i s s ipp i .
NTIS N o. -SI) A028 336.

(‘R D-~~4—4 l l arn isoul , J. E .. ansi Chis hu o lm . L. (
‘
. .  “I d e i l t i h i c a t io i l  o u t

(V . ,,rk m u  2 ( .U#sb ( )hj ec t i onab l e  F i l v i r o i l rne u i t a l  (‘onuh t ions  and Is sue s
-Sssoci atL ’d w i th  Co ul f i mled I)isposal Areas. ” Sep temm i ber
J 9 7 4 ~ prepares] Nv A r t h u r  1). L i t t l e . Inc. .  um i de r  son t rac t
to th me U. S. .-Sr mu iy E uu g i iueer  V~ a te r sv :i v s  I \pe n im lme m l t
S ta t ion , V i e k sburg.  Miss iss ippi .  N II S No -S I) .5000 , 5t ) R

(‘R I )~‘75’5 N ia m i mi . R .. e t ah. . “Lam m dscape Coulcept  h ) e ’. e l opm eni  f o u r
( Work ~~~~~ ‘L  ( I i )  ( ‘o t l t i u i ed  I)redge d Material Sites. ” l)eco~’niher 9’5,

prepared Nv Roy N la i u u i  -\ssoe i , i t e s , t u e . .  C aum u h ru s l gs ’ .
\ I a s s :me hu i se t t s .  uui der com it rac t  to t im s ’ U. S. .-Sml\ I ’ m i g mn ee r
\S , i i L ’rss’ :m y s  F xper i u i i en t  St a t io um . \ ‘ieksb ur g .  51 t s s i s s i g g e
N FIS No. SI) 026 (o~~4.

( ‘R J~~ ’(o- S Kn it s ’k . R . J . .  F i I1P . i t r i ek . J . 5 .. amid .\tmat,mdus , I). k..
(W ork l i i i 2 ( 0” )  “ I n v e s t i g a t i o m i  of 1:h ’f lue m u t  F i l t e r im i g  S~ ste t i t s for Dreo ,hgcsh

\ l , i t L ’ nm.il  ( o m m t a i u u m n e n t  I .isuliiis ~s,~ Su g u s t  ~ ( 17 6 pr epar eu l
by t ime  l ) epa r t l m l en l  oh (m s ml Eu i giu i e L ’ r I I l g .  N o r ll us ., estermi

i t s  s’r s i t ’ o . I s  :m n s to u u , l l l iu to i s .  unde r  c’ouu tract  to U. S
-\r ltt \ 1 ngi n eer  W a t e r w a y s  ~ ‘s~Ps’r ~ m~~e mu t Station . \ u c k s b i m r g .
NI

l it )
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CR l)-76-9 Harrisomi , 55.. et af., “Abatement oh Ni a lo u f  ors at ( ou t  m e d
(Work (‘nit 2Cm I)  l)redge sl N i a t e n i a l  I)isposah Si tes .” A L i g u s t  l °Th . pre pa r eu h

Nv Argonne N a t i o n a l  L a h s o n a t o r ~. - -\ r u a u n l o e , ( I l I uu oIs .  umm u der
contract  to time U. S. - \ r m t t ’ o L u i g i m i L ’er 5~a i e r s s , m \
Expe r imen t  S ta t ion , \‘ick s b u mrg .  \ l u ~ siss u p p i .

WORK U N I T S . . . . .

2(02 Stm ,ushy of’ the Feasibi l i ty  of time Fumic t iomual  1 se out  5 e g c t . i m o -
for Slurry Fil ter ing,  P o l l u t a n t  ( ons t i tue n t t Rs ’ m n o u s  t m l ,
Dredged N late m ’ia l I)esiccatio u i . 1.1 L. 55 1 S. ~~~~ 2 , 3 $  I
(‘om impieted:  t i m ia ]  report pu mb h is h ied . h R  I ~

2(’03 Problems amid Practices imi (‘urremit  I) ispos al N l e t i m o d s . ~u I ’ l
\VI S. S55 ,387 . Com im p le ted:  f inal  report pu bh is imes i . 1 R I )- “ 4-2.

2( 04 Development  of l)esign amid ( ‘ om u s t rumct io u i  G u i m s i e h u u m L ”s hon
l)red ged Mater ia l  R e t a i m i i n g  I) ikes. Sa vam i n a i m l ) I s t r I c I .  ( I -

503, 89 5. Coiuip leted: report  in pres s .

2C05 .- Sm ’u ah v s i s  o f Fuu n c t iom i ah  Capabili t ies auuu l Pe nl ’onm naml ee of Pers ion s

Dikes . Sau idt i l l  5% e i r s . ansI Relatesi I - h’hlum e n t  Fu l t e rmn g  S~ st e a l s .

Departnue rm t of (‘ivil l - m’ig iu ieering. N o r i l i w e s t e r m i  t. n ms e r s l  t~ -

S86. 78o. Comp leted: final  report publ i shed . ( R l)— to- ~ .

2C06 lu l em i t i f i ca t io u i  of N a t u r e  amid h ) i s t r i h u m t iom l  of Oi’om ect io u ia bl e
F m i v i r o m l m n e m l t a l  ( ou i uh i t iou i s  in (‘om u hine s i  I) isposa l .-Sreas.
A nt i m m,mr I) . L i t t l e , I muc.  534. 990. Conup leteu l  : h i u ’u a l  report
pub h ishe u h . CR D-~~4—4 ,

2(’08 I ) eveh o p ul em l t  of Gu u iuhe h iu ie s  h ’or (‘o m u t a m u l u m m e u l t  l’ ,i cu l i t ’  h ) L ’ Si gm l .

hulterl aboratory teauu ’m , \VI-S . SoS.Ol 5. Couiip hetes i : f ina l  report
published . TR D- 7(o- I .

2( ‘09A Development of (‘omiee p t s I.’ s u t m g Lo\~--G rou u m lui ’P ressumr e
(‘ou us t rumct i ou i  I - L~u m ipm l ie nt  f ’or (‘o u u t a i m ’m u m l e m l t  , -Sre a Operati ouu and
\ l : i i u i t en an ce  ( h l t m i p m e n t  I u i v u ’ui t o r e  I. SD SF , 5% 1-S . ,S 24 , ioO l 1.
(‘om ui p le tesi  : repo rt i mb press.

2C0913 l ) e v e l o p m m m e u u  t of ( oi ic s’p t s  I~ ‘s m u g  1 os.,-— ( ; r o t l m i h— I° rL ’Ssui r e
( o u t m s f r i i e t i o m m  I - q u i i p m u m e n t  f o r  ( o n t , m i m i m s ’nt -\re, u Ops’ra t lon amid
51 ai Ii te ulal ice ( l) eve l opu ii euu t of Fueld I s alu . i  h o  on I mu s s’sI iga I tol l  s I .

511 - 81 - \V l - S. 558 ,400. \e t i o.e.

2( ‘O°)( - l’rou’s’uium rs ’s tm iid P r a e t i s c s  I. sed i i i  (‘ oust  t t mo rn .  M m i i i  t L ’ i ij i i ls ’s’ ,
am i d NI am la ge m emu t of i)r edgs’si \1,u ter ial  (‘ont a i mi l l  s’il t -St s ’ ,is
5 1 18 1 ,  \V l S. 570 , 000. -\ s I m s u ’ .

I l l



2C10 l)emonstration of l)redged Material Drying by Use
Vegetation. Biolog ical Water Puri fication , Inc. S27 .5C
Active.

2(’ h i In ve stigatio n of ’ Ph ysical , Chemica l and/ or  Biolog ical Treat m e
h’or Odor Cou itro h in Dredged Mater ial  Disposal Areas , Argon:
N :mt i oml a l  L a h u u ,i Ru1 ’~ 567 .120.  (‘omp t eted:  f inal  repc
published , CR D-7o-9.

2C 1 2 lr mvest igat io u i  of Ph ysical , Cheu u uica l .  and or Biolog ical Com itr
of Mosq umitoes in Dredged Mate r ia l  1)isposah -\ reas , Time ( ‘ i tad o
S7 1 , 845. .‘Set ive .

2( 14 European Dredgi ui g amid Disposal Practices. AL l r i aan \ o l k
Dredgim’u g Company. S83. 800. .-\c ( is - c : report iii review .

2C 15 Field I n v es t i ga t i omi  of the Funct ion al  Use of \‘ege t a t i o uu
Fil ter  and Remove Contaminants  from E x i s t i n g  Dre uhg u
Niaterial  Disposal Areas. I - F L . \VES. 52 5 .000. A e t i s e .

2( lo Couut a imimiient  .-Srea I)esigmi to \ l ax i m i z e  I - f f ecti veness
Conhined Disposal ‘Sre tms. Briamb J. Gallagher amid Co. S72.2 5
Active .

2(’ 17 Public In f or m atmon Brochure Regard iuug Lamis l P1 a nu i i m
Principles amid Lanuhscape I ) esig ui Cou icepts for Cont inu
Dresi geul Material  l)isposah Facilities. Roy M a m uu i  . S s s o u e u a t L
S9 ,984 . .- Setive.

4~\ 1 6A P erh ’or u i uauuc e  of Conta inm ui en t  .-\reas Filled ss ith h ) re u h gu
N i a t e n i a l .  N l a s sa c l tu mse t t s  t n s t i t u u t e  of Techuno logv . S99 .50
A e t i v L ’: report iii review.

51 - 0 1  Landse :mpi u ig (‘ omicept  Development for Conf iuue sl  l )resh gu
Mate r i a l  I ) is pos :ml Sites. Roy N l a t m n  .-Sssoei~i te ~. “44 ,28
Cou uu p letesf : f ina l  report pt ihl sh ed . CR D— T 5-5.
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21 t u u t ~m l s s , u r k  i u t i t ~ ( 5  co o m t u l . i e t 7 . 3 ‘ s s u t i i  c o l u n 5 ’ r , t t l : I a  ( ‘ I  elu

4: 13 m m m — i u o u m s s ’ ( u t u s ’ .ul s m u g  t o u i , d  L’’l. p e l l s h m t l m r L ’ o l 9 i p . i h i u t i  L o t  ‘- I  . 3~u o .0
4 Work u m ul i t s  cou i ip le te ul  : I report  pu bh us l m e d . I rep or t  i l l

f i t l a l  res u ml is  i t 0  he presem l ted mn s\ m i t ! t L ’ - 5 i s  repor t  ot
s i e u ibo t t s t  n , i t u o u i s  ~m llsh u m u a m ’m u ma l  f o r  a l t e r m i , o t i ’  e s L i c e t u o n . L Ies i gI
i u l l p l e t u u L’I m t : u m u l  I ’ ’

R h - S L I T S  ~\ I )  F J N I ) h N ( , S  TO j o  S T E  

Ph ase I Studies- -

N une work umimi s  55 L’ne in lt i :’ l L ’Li to s I u i s l \  t h ue tL ’ c l t t t i c , i l  l e : m s m b m h i t y  of
dewa te r i t a  u n e c h a u u m s m m u s .

Under dr a in l)ew atcri i ig-

h ) s ’sp mte  l i m e  ~~0 t l S s ’ l l t t o ’ ! l t i l  r t m l s - . o u I — t l t  a t t N ( l i i i  O I I e — e l , i l l l e s t  i i . l t L ’ r l , i l
t o e u l e w a i e r e u h  io~ er a s m i~ , .u h i t e r a f t i r e  s lu shy ansi l , t l ) o ’ l , i t O i ’\

i i i u h t L  , i t e o l  t h u s  S S , i s  ,m p o o i e m i t i a l l v  t ’e a s m h l o .. Is’s’ I t i i u i i oe .
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Phase II Studies—

Nine work units were init iated for field evaluation of promising concepts .
based on the results of Phase I studies. All field evalu ations were conducted
in the 84-acre Upper Polecat Bay Disposal Area , Mobile , Alabama . provided
by the cooperation of the USAE District , Mobile.

Progressive Trench ing—

Fine-grained dredged material placed in most confined disposal areas tends
to remain at high moisture contents for extended periods , n ei the r
consolidating under its own weigh t nor drying. By trenching the surface
of disposal areas to improve surface drainage , natural evaporative forces
may be used to economically dry the dredged material back into solid form.
resulting in a significant increase in available storage volume and pro viding
a material suitable for dike raising or uther productive uses. The I )M RP
has conducted research involving a wide range of tren ch ing equipment  and
methods needed to work in confined disposal areas and promote natural
drying and desiccation.

-—
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Vacuum Weilpoint Dewateri ng—

To investigate the effects of after-the-fact internal  dredged material
dewatering and vacuum surchar ~~ng. a h eld de m on st ra t io n of dewatering
by vacum wellpo ints is being conducted.

Periodic Crust Mixing—

In an at tem pt to i nc rease t h e
d rying rate and improve

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~~ en~~neering Properties , a f i e ld

__
____ 

crust

____________ ____________ _________ d redged material is being
cond ucted.

Capilla ry Wick Dewatering—

~ .1 ‘

Capilla r y wicks may have
potential for low-cost 

_______

maintenance-free dewatering 
-

at depth of line-graine d ~~~~~~~~~

dredged material. To test this - r 
~~~~~

possibility a field demon- . . .

stration of the process is being -
______ 

- 

-
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Underdrain Dewatering—
— --

~~Large-scale test pits have been 
________

constructed and filled with ~~~~~
fine-grained dredge d material ~~~~~~~~~~~~~~~

to evaluate the effects of
gravity and vacuum-assisted ~~

‘ —
~~~~~~~~

-
~~~~~~~~~~~

underdra inage and seepage — 
-

~~~~~_ ~~~~~~~~~~~~~~~~~~~~~~~~~~

Phase III Studies—

Three work units have been initiated (predictive modeling, technology
implementation , and design alternative development) to ensure that the
results of the research will be presented in a form useful to CE field
elements.

REPORTS PUBLISHED 

CR D-74-5 “Methodology for Dredged Material Reclamation and
(Work Unit SAO I) Drainage,” November 1973, prepared by Dames & Moore ,

under contract to the U. S. Arm y Engineer Waterways
Experiment Station , Vickshurg, Mississippi. NTIS
No. AD A000 896.

WORK UNITS 

SAW Methodology for Dredged Material Reclamation and Drainage.
Dames & Moore. $55 ,858. Completed: fInal report published ,
CR D-74-5.

5A02 Laboratory Study of Dredged Material Slurry Water Loss Due
to Mechanical Agitation. EEL, WES. $49,235. Active: report
in review.

5A03 State-of-the-Art Survey and Evaluation of Current Physical ,
Mechanical , and Chemical Dewatering and Densi fication
Techniques. SPL, WES. $57 , 117 . Active: report in review .

5A04 A Laboratory Study to Determine the Variables that Influence
the Electro-Osmotic Dewatering of Dredged Material. KMA
Research Institute. $96 ,828. Completed. *

* Report will be an appendi x to a field site report.
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5A05 A Laboratory Study of Aeration as a Feasible Technique for
Dewatering Fine-Grained Dredged Material. Environmental
Engineering Consultants , Inc. $49,265. Completed: report
in press.

5A06 Feasibility Study of General Crust Management as a Technique
for Increasing Capacities of Dredged Material Containment
Areas. Texas A&M University. $53 ,529. Active: report in
review.

5A07 Feasibility of Frost Action for DensitIcation of Dredged
Material. CRREL. $64 ,965. Active : report in review.

5A08 Mobile (Alabama) Field Study. EEL , WES. $91 ,000. Active . *

5A09 Feasibility Study of Consolidating Fine-Grained Dredged
Material with Windmill-Powere d Vacuum Well Points. EEL .
WES. $126 ,000. Active. *

5A 10 Development of capillary Enhancement Devices for Dewaterin g
Fine-Grained Dredged Material. SPL, WES. $65 ,000. Active. *

SAl I Feasibility of Inj ecting Fine-Grained Sand Slurry into Dredge d
Material. SPL and EEL , WES. S l S ,000. Completed. *

5A 12 Acquisition of Meteorologi cal Data for Ongoing Dredged
Material Research Studies at the Mobile Test Site. ME SL. WES.
$49,200. Active. *

5A13 Containment Area Management as a Means of Promoting
Densification of Fine-Grained Dredged Material . EEL , WES.
$50,000. Active.

5A 14 Mechanical Stabilization of Fine-Grained Dredged Material by
Periodic Mixing in of Dried Surface Crust. MESL , WES.
S33,000. Active . *

5A 15 Field Evaluation of Slurry Densif ication by Underdrai iiage
Techniques. SPL, WES. S225 .000. Active . *

5A 16 Development of Dewatering Alternatives Manual for the Mobile
District. Mobile District. S25 ,000. Active.

5A l 7  Field Demonstration of Electro-Osmotic Dewaterin g of
Fine-Grained Dredge d Material Slurry . Mobile District.
$85,000. Active. *

* Report will be an appendix to a field site report.
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5A 18 Vegetative Dewatering Field Demonstration. Dauphin Island
Sea Lab. $44,000. Active. *

5A 19 Development of Containment Area Sizing Methodology
Considering Effects of Dredged Material Dewatering. EEL ,
WES. $45 ,000. Active.

5A20 Implementation of Task SA Technology . SPL , WES , $81 ,000.
Active.

5A2 1 Task 5A Design Alternatives Development. EEL , WES.
$35,000. Active.

I
I

* Report will be an appen dix to a field site report.
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OBJECTIVE .

— to investigate dredged material improvement and rehandling
procedures aimed at perni’itting the removal of material from containment
areas for landfill or other uses elsewhere—

APPROACH 

— develop and evaluate procedure s for maintaining disposal areas
convenient to dredging operations for indefinite periods while ensuring
that disposal operations remain environmentally acceptable and
operational ; develop and evaluate disposal area reuse management
practices to extend the capacity and usefu l life of dredge d material
disposal areas such that the need for new disposal areas is kept to a
minimum—

STATUS 

— 11 work units (3 in-house efforts , 6 contracts , 2 interagency
agreements) involving an aggregate expenditure/obligation of $796 ,660.
— 6 work units completed : 3 reports and 2 miscellaneous papers
published; 2 work units resulted iii special purpose information transfe r
documents.
— final results to be presented in a total of i i  f orma l documents ,
2 special purpose info rmation transfe r documents , and I synthesis report.

RESULTS AND FINDINGS TO DATE 

Present Practices—

Confining dredge d material on land has change d little since inception:
sites still have a short life span meaning that abandoned sites are
proliferating and land requirements for new ones continue in the face
of land scarcity, rising costs, and public objection. (See Work Unit  5C09 .)
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Disposal Area Reuse Management (DARM)—

‘: 
The DARM concept has been

~~~~ devel oped based on con sulta-
- 

tions with Corps Districts and
results of DM RI ’ r esea r ch .
Under  t h is concept. t h e

- 

- 

d is1 osal area is a col lec t ion
— if - --- and processing site where

_________________ valuable portions ~ t t i~~

dredged material  are i t iade
- 

- ~~ av ailable for l )r o d Ll ct i~ e (i~~C\

while unusable mater ia l  i~~. it
necessary , treated and disposed of. (See MP l)-~~- I ~ and \IP I)-Th- l~~.

Separation and Handling—

Research has indicated tha t
sepa ratio n of sand , gravel , and 

- 
-

silt fractions from dredged -

slurries is technically and , i n r’~~~ ~,

m an y cases , economically - 
—

~~~~~

~~ 
us1::c~uil~:::

ercI:
~~; 

~~~~~~~~~~ ______separation basins. Additional 
~~~~~~~~~~~~~~~~~~~~ —

cost be nef its result because ~~ 
-

removal of the material
i n creases t h e av a i l ab le st orage
volume. (See Work Units  5C01 and SC OIA: CR D-~ 4-ft)

Engineering and Ph ysical Properties—

Results show that dewatere d dredged mate ri al  is a soil exh ib i t ing  engineering
and physical properties similar to those ot other natural  soils. \1o~t d redged

I 2o

_ 
_ _



material when adequately ENGINEERING PROPERTI ES OF
dewatered is acceptable land- 

- 
DREDGED MATERIAL

fill material. It is recom-
mended that the Unified Soil \POIL/ CLASSIFICATIONClassification System be used
in describing dred ged material H STRENGTH
rather than by such negative S RY COMPACTION
term s as muck , spoil , sludge , UD PERMEABILITY
or mud. (See Work Unit
5C02.) COMPRESSIBILITY

Landfill and Construction Material Needs—

€ ~~~ 
In man y urbanized areas there
is a severe shortage of suitable
landfill and construction ma-

_________ 

demand
requirements in coastal areas

~ST~~ * P~~~ ~~~~~
LA$O~~ t D(VE L~~~*NT S 

and a decreasing demand
inland. The total demand for
dredged materi al was in L X L L S S

of available materials from
dredging activities. (See Work Unit 5C04 ; CR D-74-2.)

The Reusable Site—

A reusable site is considere d to
be one where planning and
operations are carried out to .~~~~- ,. -

extend its life . Site reuse in it s  ~~~~~~~~~~~~~~~~ 
- 

.

simplest form involves tie- — - -  -
~~~~~~, 

:~~
watering and densification of
dredged material in contain- ~~~~~~~ 

~~~~~ 4ment areas by promoting - , 

~~
‘

natura l drainage and drying _____

processes, Additional measure s
may be taken to further
extend capacity through removal of material from the site for productive
uses. (See MP D-76- 15 and MP D-76-I6.)

127

~

--- --

~ 

- -~~~~.--- -~~~~~~~~~~~~~~~~~~-~~~~~~~~~~~~~ -- - -~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
_



-— --~ ~~~~*-— - -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ---—~~~~~~~ - ---— -

DARM Practices Within CE Districts—

With confined disposal sites in
many areas nearing their l imit-- of capacity , the requirements

-
, 

-
- - for maximum utilization of

existing sites are being

1* 
- 

- 
—-— — seriously considered. In many

- 
- _______ 

cases long-range plans for
• 

- - 
~~~~

- acquisition of additional dis-
posal sites have been

- - 
abandoned due to environ-

- 
-. 

~~~~~~~~~~~~ - 
- mental considerations. DARM

practices have been imple-
mented in varying degrees by several Districts to ease this situation. Usable
dredge d material is being sold and rem oved from disposal sites in many
areas and used as fill in order to partially restore capacity. (See Work
Unit 5C09. )

TOO EARLY FOR SIGNIFICANT RESULTS 

Procedure s for Selecting and Designing Reusable Dredged Material
Disposal Sites. (See Work Unit 5C05.)
Methodology for Designing Fine-Grained Dredged Material  Sedinien tat io n
Basins. (See Work Unit  SCI I . )

REPORTS PUBLISHED 

CR D-74-2 Reikenis , R., Elias , V., and Drabkowski. E. F., “ Regional
(Work Unit 5C04) Landfill and Construction Material Needs in Terms of

Dredge d Material Characteristics and Avai labi l i t y . ” \ o l s  I

and II , May 1974 , prepared by Green Associates. Inc. .
under contract to the U. S. Army Engineer W at er ~~a~ ‘~
Experiment Station , Vicksburg , Mississippi. N TI S
Nos. AD 780 750 and A!) 780 751 .

CR D-74-6 Mallory . C. W., and Nawrocki , M. A. , “Containment .-\r ea
(Work Unit 5C01) Facility Concepts for Dredged Material Separation , Drying.

and Rehand ling . ” October 1974 , prepared by l l i t t m an
Associates , Inc.. under contract to the U. S. Arms’
Engineer Waterways Experiment Station , Vicksbu rg,
Mississippi. NTIS No. AD A002 605.
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CR D-74-7 Wakeford , R. C., and MacDona ld , D., “Lega l , Policy, and
(Wor k Unit 5C06) Institutional Constraints Associated with Dred ged Material

Marketing and Land Enhancement ,” December 1974 ,
prepared by American Technical Assistance Corpor ation
under contract to the U. S. Arm y Eng ineer Waterways
Experiment Station , Vicksburg, Mississippi. NTIS
No. AD A006 595.

MP D-76-l5 Palermo , M. R. , and Montgomery, It L., “A New Concept
for Dredged Material Disposal ,” February 1976 .
Environmental Effects Laboratory , U. S. Arm y Engineer
Waterways Experiment Station , Vicksbur g . M issi ssipp i .

MP D-76-l6 Montgomery , R. L., and Palermo , \1. R .. “First Steps
Toward Achieving Disposal Area Reuse ,” April 1976 .
Environmental Effects Laboratory , U. S. Army Engineer
Waterways Experiment Station , Vicksburg. Mississippi.

WORK UNITS 

5COl Concept Development for Appurtenant Containment  Area
Facilities for Dredged Material Separation . l)rying . and
Rehand ling. i-l i t tman Associates. S94 ,968. Completed: fina l
report published , CR 0-74-6.

5COl A Concept Development ....Field Evaluation. Hi t tma n Associates.
S 10.587 . Completed: no formal report planned.

5C02 Classification and Determination of Eng ineering and Other
Physical Characteristics of Dredged M ate i~al. EEL . WI S.
S94,424. Completed: final report in press.

5C03 Systems Cost Analysis of Confined Disposal Practices. CERL.
S75 ,000. Completed: no report planned.

5C04 Study of Regional Landfill and Constniction Mater ia l  Needs
in Terms of Dredge d Material Characteristics and Avai la b i l i t y .
Green Associates, Inc. $66 , 793. Completed: final report
published , CR D-74-2 VoIs I and II .

5C05 Development of Procedures for Selecting and Designin g
Reusable Dredged Material Disposal Sites. Acres American . Inc.
$90,000. Active.

5C06 Investigation of Legal , Policy. and Inst i tu t ional  Constr a int s
Associated with Dredged Material Market ing and Land
Enhancement. American Technical Assistance Corporation.
$56 ,653. Completed: final report published . CR D-74-7 .
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5C07 Feasibilit y Study of Vacuum Filtration Systems for Dewatering
Dredged Material. Ryckman/ Edgerly/Toml inson & Associates.
S78 ,53l. Active.

5C08 Identification of Alternati ve Power Sources for Dredged
Material Disposal Operations. Naval Const ru ction Battalion
Center , Engineering Laboratory . S86. 000. Active.

5C09 Survey of Distri cts for Needs ari d Areas of Potential Application
for I)isposal Area Reuse. EEL . WES. S4(~, 7 10. Act ive .

5Cl I Develo pment of Methodology for Designing Fine-Grai ne d
1)redged Material  Sedimentat ion Basins. EEL , ~~~~ S97 ,000.
Act ive.
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TREATMENT OF
CONTAM I NAT ED

DRE DGED MATERIAL
(Task 6B: Disposal Ope rat ions Project)
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OBJECTiVE .

to evaluate chemical , physical , and/ or biolog ical methods for the
removal and recycling of dredged material constituents—

APPROACH 

throu gh laboratory and field investigation , develop methodologies ,
gu idel in es, and recommendations for treatment of dredged material to
meet water-quality cr i ter ia —

STATUS 

7 work units  in-house efforts . 5 contracts ) involving an aggre gate
e x p e n d i t u r e  ob ligat io n of 5592 , 1 20.

- 2 work un it s  com pleted: I report pub lished.
— fin a l results to he presented in 5 reports and I synthesis document .

RESULTS AND FINDINGS TO I) ATE 

Available Treatment Processes—

Results of a survey of conventional  physical , chemical , and h iolo g i a 1
unit  processes indicated that  emphasis should be place d upon the
physical /chemical processes as probably being the best t r e a t m e n t
methods. Conventional biolog ical t reatment is generally inc f fe et i~e
because of the low soluble organic content  of dredged material.  (Sec
Work Unit  6B0 1.)

Laboratory Treatability Studies—

Laboratory studies were performed to
determine the amenabili ty of contam- 9)
m ated dredged material to treatment . 

-

by ph ysical , chemical , and biolog ical -

processes. Results indicated that most
conventional treatment techniques are
not applicable or are impractical due to . . -
the relatively low soluble organic
content ,  usually high vo lumes , and 

—

variable na ture  of the material  being
dredged. Two methods tha t  hold the
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I

most promise are in-line oxygenation to alleviate dissoI~ed oxy gen de creases
in the water column during open-water disposal operations and chemical
coagulation for confined area operations. (See TR D-76-2. )

V Oil and Grease Problems—

DM RP studies indicated that in oil- and grease-laden sediments , the oil and
grease tend to remain tightly bound to the sediment and are not released
by the dredging process. Bench-scale laboratory studies were performed to
confirm the findings of the field surveys and to study the signi fi cant
parameters involved in oil release mechanisms. (See Work Uni t  6B05. )

Oxygenation of Dredged Material—

To develop methods to alleviate the dissolved oxygen reduction in the  water
column associated with open-water disposal of dredged material . l aho r . t t o r \
investigations and two field studies were perfo rmed. Oxygen and air  were
used as the source oxidant and were injected directl y in to  the dredge
discharge. Dissolved oxygen and other parameters were monitored dur i ng
testing to determine effectiveness. Pure oxygen proved to Li e t h e  most
effective in reducing dissolved oxygen depletion in the water column.  (See
Work Unit  6B06.)
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Chemical Coagulation Studies—

LABORA TOR Y STUD/ES. An extensive evaluation was per formed of
various chemicals to be used in removing contaminants from dredged
material by coagu lation / fioccu lat ion / sediment at ion.  Results indicated t h a t
the contaminants are usually tied up with the solids fraction of dredged
material  and coagulation / flocculation of the fine particles is an e f f ec t i v e
means of contaminant removal. (Sec Work Units 6B07 . 6B08. )

‘ a
�—.

DESIGN i N!) OPERA TIONA L
PROcED UR ES. Laborato ry and field — .

investigations were performed to
verify effect iveness  and establish ~~~~~~~ - 

~~~~~~~~ 
.‘

procedu res and guidelines for design ¶~~~
‘
~ , 

- 
. 

‘ “ -

of che mical t rea tment  sy s t e l i t s  f o r  
~~~~~ 

‘

~~~ 

-

disposa l areas. Extens ive  j ar test — - ~~
- .- 

. 
. 

~~~~~~~- ~~~~~~
.

analyses and a pilot p lant  operation ~ 
‘‘

were per lormed in the field , resu l t ing
i n signi fica n t reductions i n the 

~~•(
‘ 

.

tu rb id i t y  of the site e f f luent  wat er . 
- - - -

(See Work Uni t  61105.)  ~~~~~~~~~~ . .

S
I . ,
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Contaminant Removal with Vegetation—

A potential  problem associated wi th  large-scale upland disposal of dred ged
material is possible contamination of adiac ent  ~ at e r w a ~ s by disposal area
effluents. A salt marsh sy stem ~ as eval uat ed to det e rmine l t \  j h i l i t~ to

remove contaminants  from the ef f luent  o1 a confined disposal area. General
objectives we re to evaluate the relative e f f ic i cnc ~ of the marsh s\ stem to

extract selected meta l s and nut r ien ts  and the  proce~~~ respo nsible f o r
extraction.  (See Work Uni t  6B09 .)
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REPORTS P U B L I S H E D . . . . .

TR D-76-2 Moore , T. K.. a nd Ne whr y .  B. W .. “Treat~ib i l i ty  of I)rcdged
(Work ( nit 6802) Material ( Laboratory St u dy ) . “ Febr ua r I ~)Th .

I -nv i ro nni ent a l  Ef fec t s  Laborato ry . U . S An i Engin ee r
Waterways Exper imen t  Stat ion . \ i c Lshu r g .  Miss i ssippi.



WORK UNI TS .

6BOl Assessment of Chemical , Physical , and Biological Processes for
Treatment of Dredged Material . JBF Scientific Corporation.
$41 ,900. Completed: no formal report planned.

6B02 Laboratory Treatability Studies of Polluted Dredged Material.
EEL , WES. S l 2 5 , 772. Completed: final report published .
TR 0-76-2.

6B05 An Evaluation of Oil and Grease Contamination Associated
with Dredged Material. Engineering Science, Inc. $74 ,537 .
Active.

6B06 Research Study on Oxygenation of Dredged Materials. JBF
Scientific Corporat ion. S99 ,85 0. Active.

6B07 Flocculation as a Means for Water-Qualit y Improvement from
Disposal of Dredged Material in Confined Areas. University
of Southern California. $98,800. Active.

6B08 Development and Application of Design and Operational
Procedure s for Coagulation of Dredged Material Slurries and
Diked Area Effluents. EEL , WES. S74 ,700. Active.

6B09 Field Verification of the Function Use of Vegetation to
Remove Contaminating Constituents of Effluents from Dredged
Material Disposal Areas. Dr. H. L. Windom. S76. 560. Active.
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TUR BIDITY
PREDI CTION AND CONTROL
(Task 6C: Disposal Operations Project)
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OBJECTIVE .

to investigate the problem of turbidity and develop a predicti ve
capability as well as physical and chemical control methods for
employment in both dredg ing and disposal operations—

APPROACH 

— develop an empirical model based on field and laboratory data tor
predicting the nature of turbidi ty plumes generated by open-water
pipeline disposal operations; evaluate , develop, demonstrate , and prepare
guidelines for controlling turbidi ty at dredging and disposal operations—

STATU S 

— S work units ( I  in-house effort , 7 contracts) involving an aggregate
expenditure / obligation of $849 , 100.
— 2 work units completed; 1 report published.
— final results to be presented in 6 additional reports and I synthesis
document.

RESULTS AND FINDINGS TO DATE 

Operational Techniques—

Good dredg ing procedure s, already known but not always practiced , will
not only reduce dredge-induced turbidi ty but also will result in a more
economical operation. Dredge-induced turbidi ty is normally restricted to
the immediate vicini ty of the dredge plant.  (See Contract Report 0-76-4. )

Silt Curtains—

Data collected from various field operations indicate that under rather
quiescent conditions silt curtains which are properly deployed and
maintained can be effective in controlling the dispersion of turbid water
generated by disposal operations. The vast majority of the dredged
material disposed inside a curtained area forms a fluid mud layer on
the bottom which probably flows out under the silt curtain . (See Work
Unit  6C06.)
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Laboratory Turbidity Stud y—
A detailed laborato ry s tudy

• ( se t t l ing  columns ) of fine-
- gra ined sediment shi o~ s t h at

the sett l ing  characterist ics ( in

- ~ 
column) are app ar ent ly

- - - controlled primarily by the

- 
i — - sediment  concentration in the

• - water column, the salinity of
- the water ,  and the percent

organics in the sediment.  (See
- Work Uni t  6C0 1.)

Open-Water Pipeline Disposal— 
-

The as t majority of dred ged material
slurry deposited in open-water disposal
areas descends to the bottom and lorms a I
fluid mud layer in the immediate vic in i ty
of the discharge pipe. Dependin g on the
nature  of the dredged material , the 

- 
.

ch aracteristics and dura t ion of the — —

operation . a n d t h e hy drodynamic reg ime . ~~~~~~~~~~~~~~~~~~~~~~ -

t h e  thickness of the fluid mud may range I
from 3 to 6 feet at the dischar ge and --

decrease to a thickness of 1 foot or less &

at a distance of 800 tO I 200 feet from the
discha rge. Suspended so) ids concentra t ion
wi th in  the f luid mud layer ty pical l ~ ra n ge ..
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from 10 to ‘00 g~ but may be as high as 500 g/~ (See Work Unit  6C07
A small percentage of the material will remain suspended in the water
column to form a turbidity plume. The characteristics of these plumes are
controlled to a large extent  by the discharge configuration and the currents
present at the disposal site , (See Work Unit  6C02.)

Submerged Discharge—

To minimize the upward mix ing  of
turbid water into the water co lumn — - :
at an open-water pipeline disposal
operation , a diffuser , which can be
used on the discharge , i s bei n g —

designed and tested in a laboratory / \flume. The diffuser will  di ssipate -

the momentum yet main ta i n  the j \ \high solids content of the dredged ----- -~~~~~ — ~~
- - - 

—

material slurry dur ing disposal . See
Work Uni t  6C0 8.) r - ’ *

TOO EARLY FOR SIGNIFICAN T RESULTS 

Fluid Mud Flume Tests. (See Work Uni t  6C09 .)
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REPORTS PUBLISHED .

CR 0-76-4 Huston , J. W., and Huston , W. C., ‘~Tecl~niques for
(Work Unit 6C03) Reducing Turbidity During Dredg ing Operations ,” M ay

1976 , prepare d by John 1-luston , Inc., under contract to
the U. S. Army Engineer Waterways Experiment Station .
Vicksburg, Mississippi. NTIS No. AD A26 623.

WORK UNITS 

6C0 1 Laboratory Study Related to Predicting the Turbidity -
Generation Potential of Sediments to be Dredged. Walden
Research Division of ABCOR , Inc. $110 , 206. Active.

6C02 Field Investigation of the Nature , Degree , and Extent  of
Turbidity Generated by Open-Water Pipeline Disposal
Operations. State Universi ty of New York at Stony Brook.
Sl92 ,863. Active.

6C03 Investigation of Techniques for Reducing Turbid ity Associated
with Present Dredging Procedures and Operations. John
Huston , Inc. $49 ,280. Completed: final report published ,
CR 0-76-4.

6C04 Assessment of Chemical Flocculan ts and Friction-Redu cing
Agents for Application in I)red ging and Dredged Materi al
Disposal. SPL, WES. S33 ,430. Completed: no formal report
planned.

6C06 Analysis of Functional Capabilities and Perform ance of Silt
Curtains. JBF Scientific Corp . S 123 .2 8 1. Active.

6C07 A Field Study of Fluid Mud Dredged Material:  Its Ph ysica l
Nature and Dispersion. Virg inia Ins t i tu te  of Marine Science.
SI47 ,053. Active.

6C08 An Evaluation of the Submerge d Discharge of Dredged Material
Slurry During Pipeline Dredge Operations. JBF Scient i f ic
Corporation. $93,073. Active.

6C09 Laborato ry Invest igat ion of the E)ynam ics of Mud Flows
Generated by Open-Water Pipeline Disposal Operations. JBF
Scientif i c Corporation. S90, 142. Active ,
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UPLAND DISPOSAL
CONCEPTS DEVELOPMENT

(Task 3B: Productive Uses Project)
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OBJECTIVE .

— to evaluate disposal alternatives such as using abandoned pits and
mines and to investigate systems for the long-distance transport of
dredged material to inland disposal areas—

APPROACH 

develop comprehensive site selection guidelines covering the
technical , economic , and social considerations of inland disposal : develop
the technical and economic information needed to consider the long
distance inland transportation of dredged material—

STATUS 

— 2 work units (contracts ) involving a total expenditure/ obligation of
$180, 565.

- - -  all contracts active.
- - final results to be presented in 2 contract reports plus I synthesis

document that will combine output from Tasks 3B and 4C.

TOO EARLY FOR SIGNIFICAN T RESULTS 

Transport Concepts. (See Work Uni t 3B0? .)

Literature Review—Inland Disposal. (See Work Unit  3B02.)

WORK UNITS 

3B01 A Study of Dredged Material Transport Systems tor Inland
Disposal and/ or Productive Uses Concepts. General Research
Corporation. S 137 ,092. Active.

3B02 Feasibili ty of Inland Disposal of Dredged Material : Literature
Review. SCS Engineers. S43,473. Active ,
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LAND IMPROVEMENT CONCEPTS
(Task 4C: Productive Uses Project)
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OBJECTIVE 

— to eval u ate t h e u se of d re dged ma te ri al as a resou rce fo r the
development , enhancement , or restoration of land for agricultural or other
uses — -

APPROACH 

- consider dredged material as a valuable resource out of place or
one for which a specific use has not been found ; investigate various
schemes to determine their  potent ial  for disposal use

STATUS 

3 work units  ( I  contract , I interagenc y agreement . 1 in-house eflort )
involving a total expenditure / obligat ion o1 S24 l .400.

I wor k uni t has bee n com p l eted : 2 a re act ive:  an d I is bei n g pla nn ed .
final results will be published in 4 contract reports. I in-house repo rt.

and I synt h esis document  that  will combine ou tpu t  from Tasks 3B and
4C,

RESULTS AND FINDINGS TO DATE 

Laborator y Strip-Mine Study—

Subject to some constraints , dredged material  could he used to reclaim
strip—mined areas , but  before it is done on a lar ge scale some smaller
f ield experiments should be conducted. (See Work t n i t  4 C Ol .)

TOO EARLY FOR SIGNIFICANT FINDINGS 

Use of l)re dgcd M ater ial  in Solid Wa ste Management .  (See Vs ork ni t
4C02. )
Dredged M a t e r i a l  as an Agricultural  Soil. ( See Work t n i t  4C03. )

St r ip—Mine  Rechamation l :iekI I ) em onstr at ion.  ( See Vso rk  h. n i t  4C04.
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WORK UNITS .

4C01 Use of Dredged Material  to Reclaim Strip-Mined Land: A
Preliminary Investi gat ion . U. S. Bureau of Mines . ‘~ .000.
Completed: no formal report planned.

4C02 A Feasibility Study of Dredge d Material Use in Conjunction
with Solid Waste Management. EEL. Vs ES. S34 .000. Active.

4C03 Potential of Dredged Material as an Agriculture Soil and or
Amendment ,  Agricultural Research Service. S202 .400. Active.

4C04 Strip-Mine Field Demonstration. Being planned.

4:

152

I

_ _ _ _ _  
-- -- S.— ---_-- ---~~~~~~~~~~~~~~~~~ ------  -------- - - - - - -



PRODUCTS DEVELOPM ENT
(Task 4D: Productive Uses Project)
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OBJECTI VE .

— to investigate the technical and economic aspects of the manufacture
of marketable products—

APPROACH 

— determine what marketable commodities might be produced from
dredge d material or from the use of a disposal site—

STATUS 

— 3 work units (contracts ) involving a total expenditure of S267 ,660.
—— I work unit  completed; I report published , I report in review , and
I work unit still active,
— final results to be presented in 3 contract reports.

RESULTS AND FINDINGS TO DATE 

Lawn Sod—

Subject to certain constraints , commercial production of lawn sod ,
nursery products , foliage plants , and Christmas trees is feasible on mature
disposal sites. On the other hand , production of horticultural crops on
active disposal sites is not recommended. (See Work Unit  4D0 1.)

TOO EARLY FOR SIGNIFICANT RESULTS 

Maricu lture as an Alternative , (See Work Unit  4C02.)

Mariculture Field Demonstration. (See Work Unit  4D03.)

REPORTS PUBLISHED 

CR I)-75-l A. D. Little , Inc., “A Feasibility of Study of Lawn Sod
(Work Unit 4D of )  Production and/or Related Activities on Dredged Material

Disposal Sites,” January 1975. prepared under contract
to the U. S. Army Engineer Waterways Experiment

- 
Station , Vicksburg, Mississippi. NTIS No. Al) A006 609 .
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WORK UNITS .

4D0 1 A Feasibility Study of Lawn Sod Production and/or Related
Activities on Dredged Material Disposal Sites. Arthur D. Little ,
Inc. $39,566. Completed : final report publ ished , CR 0- 7 5 -I .

4D02 Investigation of Mariculture as an Alternative Use of Dredged
Material Containment Areas. Dow Chemical Company.
$94,572. Active.

4D03 Demonstration of Marine Shrimp Cultu re in an Active Dredged
Material Containment Area. Dow Chemical Company.
Sl33 ,526. Active.
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DISPOSAL AREA
LAND-USE CONCEPTS

(Task 5D: Productive Uses Project)
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OBJECTIVE .

— to assess the technical and economic aspects of the development
of disposal areas as landfill sites and to develop recreation-oriented and
other public or private land-use concepts—

APPROACH 

— investigate issues associated with creating shoreline or offshore
recreational areas, compare case studies of productive land-use issues ,
evaluate legal/regulatory impacts , develop created-land valuation
techniques , compile handbook for productive land-use implementation—

STATU S 

6 work units (3 contracts involving an aggregate
expenditure /obligation of $438 ,780; 2 work units being advertised : I
being planned ) .

I work unit  conipleted and report published.
— final results to be presented in 4 additional contract reports and
I synthesis document.

RESULTS AND FINDINGS TO DATE 

Creation of Recreation Land —

Dredge d material can be used in an economically ef ficient  manner to
create recreational land in urban areas. Environmental concerns are not
an insurmountable barrier: however , financial resources available to local
communities to develop the recreational potential of disposal sites may
be the most sign i ficant constraint. An econometric model was proposed
that will allow planners to assess recreational area needs and potential
value. The initiative and attitude taken by the Corps, in concert with
local or regional planners , toward recreational use of dredged material
will determine in many cases the extent of implementation. (See Contract
Report 0-76-6.)
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TOO EARLY FOR SIGNIFICANT RESULTS .

Comparative Analyses of Associated Land-Use Issues. (See Work Unit
5D02.)
Legal/Regulatory Impacts. (See Work Unit 5D04.)
Techniques for Appraising Created Land. (See Work Unit  5D05.)
Land Use Implementation Guidelines. (See Work Unit 5 D06.)

REPORTS PUBLISHED 

CR D-76-6 Skjei , S. S., “Socio-Economic Aspects of Dredged Materia l
(Work Unit 5D01) Disposal: Creation of Waterfront Recreational Oppor-

tunities in Urbanized Areas ,” May 1976 , prepare d by
University of Virg inia under contract to the U. S. Army
Engineer Waterways Experiment Station , Vicksburg,
Mississippi.

WORK UNITS 

5D0 1 Socio-Economic Aspects of Dredge d Material Disposal:
Creation of Wa terfront Recreational Opportunities in Urbani zed
Areas, University of Virg inia. Sl6 3 ,8 I 7 . Completed: final
report published , CR D-76-6.

5D02 Case Studies and Comparative Analyses of Issues Associated
with Productive Land Use at Dredged Material Disposal Sites.
Energy Resources Company. Inc. S245 .866. Acti ve.

5D03 Producti ve Land Use of Dredged Material Containment Areas:
International Literature Review. Beeman/B enke n d or f .
$29 ,097. Active: report being reviewed ,

5D04 Evaluation of Laws and Regulations Impactin g the Land Use
of Dredged Material Contain ment Areas. (‘ontract bein g
advertised.

5D05 I) etermin ation of Value of Land and Associated Bene fits
Created by Dred ged Material Conta inment .  Contract being
advertised.

5D06 Guidelin es for Productive Land Use of Dredge d Material
Conta inment  Areas. Bein g planned.
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RESEARCH RESULTS
APPLICATIONS

(DMRP Task 9A)
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OBJECTIVE .

— to ensure the timely application of the results of the DMRP in
project planning, design , implementation , and regulation through the
effective dissemination of information within  the Corps and to all relevant
outside groups—

APPROACH 

— continue to expand the scope and intensity of information
dissemination and transfer activities; assess the effectiveness of the
activities; investigate requirements for a final , progran iwide technolog y
transfe r system and data retrieval mechanism—

STATUS 

— I work unit  (contract ) completed invo lving a total expendi ture  of
S 142 ,785.

approximately 21 percent of all DMRP funds already expended for
information/ technology transfe r activities (reports , bullet ins , b riefin g s ,
workshops , committees , presentations , etc ) .
— plans being finalized for a contract e ffort to develop an index and
retrieval system for all DMRP results.

RESULTS AND FINDINGS TO DATE 

Present Activit Ies—

DMRP info rmation dissemination / transfe r activities are unparalleled
wi th in  the Corps: however , in spite of no means of gag ing effectiveness .
they are still considered to he inadequate. Major emphasis is b e ing placed
on activities that permit interpersonal contacts wi th  in fon n a t ion  users
to increase effectiveness.

System Design Requirements—

The contract study concluded a D M RP information transter  system is
needed that will facil i tate the correlation of applicable in fo rma t ion  to
Corps project requirements  and t h a t  will  present the informat ion  in a
systematic and topically organized format.
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WORK UNI TS .

9AOl Info rmation Dissemination and Technology Transfe r System for
the Dredge d Material Research Program. Teknekron , Inc.
$142 ,786. Complete: report in press.
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- The 4th ANNUAL REPORT of
the Corps of Engineers ’ Dredged
Mater ia l  Research Program
provides a concise overview of the
objectives, scope , structure , and

FOURTH r e l a t e d  a s p e c t s  of t h i s
ANNUAL comprehensive , nationwide , 5-
REPORT year research effort . Emphasis in

- 
the report is on highlights of and

- . — — progiess made during calendar
- % year ~976. In keeping with the

January 1977 ‘ philosophy of the program to
disseminate information and

- - -~~ - -~~~~~ results as widely as possible ,
- cop ies of the 4th ANNUAL S

- ~ REPORT are available free of
fl’ ‘~~~ ~ 

L~~~’ 

~ charge as long as supplies last
- 

. 

- - 
‘
~~~

- Please use the order card attached
- should yourorganization desire an

- 
- - additional copy or to request a

copy  be sent to another
individual/organization.

Dredged Material
Research Program

FOURTH ANNUAL REPORT

N a m e  ______ _____________________________

Organization -__________________________________________

A d d r e s s  ________ ________________________

City

State _____ ________________ Zip Code~~~~
Please check if you would like to be added to the

distribution list for the monthly new s bulletin , “Dredged
Material Research—Notes , News , Reviews , etc. ”
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