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1. The report transmitted herewith is the result of a work unit ini- 
tiated as part of Task 5C (Disposal Area Reuse Research) of the Corps 
of Engineers' Dredged Material Research Program (DMRP). Task 5C was 
part of the Disposal Operations Project of the DMRP and among other 
items included developing design procedures for reusable disposal 
areas. Although the work was conducted as part of Task 5C, the methods 
developed are also applicable to the more general Task 2C (Containment 
Area Operations). 

2. Confining dredged material on land is a disposal alternative which 
few specific design or construction improvement investigations addressed 
prior to the DME?P. Because of the dramatic increase in the last several 
years in the amount of land needed for disposal, a significant portion 
of the work in the DMRP was aimed toward identifying ways of increasing 
the capacities of containment areas and designing them in such a manner 
that return of solid particles in the effluent would be minimized. A 
literature review revealed gaps in research concerning the use of exist- 
ing procedures for designing containment areas for fine-grained dredged 
material to meet standards for effluent suspended solids level. This 
study (Work Unit 5Cll) was conducted to provide a rational procedure for 
the design of confined containment areas to meet effluent quality 
standards. 

3. Although the literature review revealed gaps in the research, it 
did provide the basis for developing laboratory and field investiga- 
tions and for evaluating results. Samples of channel sediments and 
dredged material were collected at four active dredging sites for use 
in conducting laboratory tests, determining suspended solid levels of 
dredged discharges and containment area effluents, and developing pro- 
files of suspended solids versus depth for the containment areas. Dye 
tracer studies were used to investigate the short-circuiting and mixing 
properties of containment areas. 

4. Procedures are presented for designing new containment areas for 
suspended solids retention and for determining the suspended solids 
retention potential of existing areas. Design methods for saltwater 
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and freshwater sediments are included. The design procedures are based 
on gravity sedimentation of suspended solids. With proper design and 
operation of containment areas, the sedimentation process would normally 
provide removal of solids down to levels of 1 and 2 g/R in the effluent 
for saltwater and freshwater sediments, respectively. Dye tracer 
studies indicated that a correction factor of about 2.25 should be 
applied to design area and to retention times to compensate for the 
deviation from ideal or plug flow conditions. 

5. The results of this study were incorporated into the final recom- 
mended design procedures outlined in Technical Report ~~-78-10. The 
final design procedure provides guidance on sizing containment areas 
to ensure that volume requirements are met as well as requirements for 
solids retention. 

Colonel, Corps of Engineers 
Commander and Director 
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channel sediments and dredged material for laboratory tests, determine 
suspended solids levels of dredge discharges and containment area effluents, 
and to develop profiles of suspended solids versus depth for the containment 
areas. Dye tracer studies were used to investigate the short-circuiting 
and. mixing properties of containment areas. 

It was found that grab samples taken from channel bottom sediments are 
adequate for performing sediment characterization and. settling tests. Sedi- 
ment organic contents were generally less than 10 percent for all the sites 
except one. In general the organics were considered to be too low to be a 
significant factor in evaluating the settling properties of the dredged 
material. 

Settling tests performed in an 8-in.-dism column were found. to be 
satisfactory for defining dredged material settling behavior within a contain- 
ment area. Settling behavior in the freshwater environment was best de- 
scribed by a flocculent settling test, while behavior in a saltwater environ- 
ment was best described by a zone settling test. The same settling columns 
were used for both tests with only minor procedural changes. 

Procedures are presented for designing new containment areas for 
suspended solids retention and the suspended solids retention potential of 
existing containment areas. Design methods for saltwater and freshwater 
sediments are included. The design procedures are based on gravity sedi- 
mentation of suspended solids. With proper design and operation of the 
containment area, the sedimentation process will normally provide removal of 
solids down to levels of 1 and 2 g/a in the effluent for saltwater and 
freshwater sediments, respectively. If the required effluent standards are 
lower than these levels, the designer must provide for additional treatment 
of the effluent; e.g., flocculation or filtration. Dye tracer studies in- 
dicated that a correction factor of about 2.25 should be applied to design 
area and detention times to compensate for the deviation from ideal or plug 
flow conditions. 
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