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CURRENT DISTRICT DREDGED MATERIAL DEWATERING PRACTICES 

PURPOSE: This technical note summarizes the current US Army Corps of Engi- 
neers state of practice in dewaterlng dredged material. State-of-pract1ce 
dewaterlng methods are methods currently In full-scale use by one or more 
Corps of Engineers District Offices (Districts) as contrasted with state-of- 
the-art methods, which may not have been demonstrated 1n full-scale applica- 
tions. The Corps of Engineers conducted research to Investigate state-of- 
the-art dredged material dewaterlng techniques under the Dredged Material 
Research Program (DMRP). Based on DMRP research, a number of dewaterlng 
methods have been recommended for Implementation. 

The purpose of this note Is to describe which of the dewaterlng practices 
recommended by DMRP research have been implemented and to determine whether 
these practices work as well 1n full-scale applications as was envisioned 
based on research studies. Also, Innovative dewaterlng techniques developed 
or applied by the Districts 1s documented to encourage further Investigation 
and possible use. 

BACKGROUND: Dewaterlng dredged material 1s a concern only 1n confined upland 
disposal areas because of the potential gain 1n storage volume accomplished by 
removing water and the Improvement of the soil properties upon dewaterlng. 
Because of Increasing concern regarding use of land adjacent to or near the 
water body being dredged, dewaterlng 1s becoming more and more Important. 
Land use concerns are typically based on aesthetic, environmental, develop- 
ment, and political concerns. 

ADDITIONAL INFORMATION: Contact Ms. Marian E. Polndexter, commercial and 
FTS: (601) 634-2278, or the manager of the Environmental Effects of Dredging 
Programs, Dr. Robert M. Engler, (601) 634-3624, for additional Information. 

Dewaterlng Methods 

Dewaterlng (also referred to as denslflcatlon) of dredged material may be 

divided Into two major categories: physical and mechanical methods. Physical 

methods Include application of a surcharge load once a surface crust capable 

of supporting the load has developed, underdralns to promote drainage of water 

from the bottom of the dredged material layer, and desiccation of the surface 
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due to the natural phenomena of evaporation and transpiration. Mechanical 

methods include surface mixing (tillage) to break up the surface crust and 

surface trenching to promote efficient drainage of rainfall which would 

otherwise pond on the surface and need to be removed by evaporation. 

Although other state-of-the-art dewaterlng methods were Investigated 

(Tlederman and Relschman 1973, Garbe et al. 1974, Environmental Engineering 

Consultants 1976, Hallburton et al. 1977, Johnson et al. 1977, Chamberlain and 

Blouln 1977, Brown and Thompson 1977, Bartos 1977, O'Bannon 1977, Palermo 

1977, Hallburton 1978, and Hammer 1981), desiccation due to surface evapora- 

tion was found to be the most cost-effective means of causing volume reduction 

1n dredged material. It was found that surface trenching could be Incorpo- 

rated with natural evaporation to obtain efficient containment area dewaterlng 

(Haliburton 1978). The other methods of dewaterlng dredged material were 

found to work with varying degrees of success, and 1n general to depend on 

material characteristics. 

District Dewaterlng Survey 

This study consisted of a survey of Districts using upland dredged 

material disposal areas. The survey form asked for Information regarding: 

Number and size of upland disposal areas. 

Rate at which these existing disposal areas are being filled. 

Dewaterlng methods used—past and present. 

How effective these methods have been 1n full-scale use. 

Primary purpose(s) for dewatering at these disposal areas. 

Types of monitoring used to Identify dredged material volume reduction 
due to dewaterlng. 

Economic effectiveness of dewaterlng (does 1t produce significant 
volume reduction considering the cost associated with the dewaterlng 
method). 

The survey of District dewaterlng methods is summarized in the following 

paragraphs. The responses illustrate the similarities and differences among 

Districts with regard to dredged material dewatering practices. Table 1 1s a 

summary of active dewatering methods. 
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Table 1 

Dewatering Practices Used by Survey Respondents 

Dewaterlng Methods Used 
(number of sites 1n use) 

trenching (8) 
underdralns (3) 

underdralns (1) 

trenching (8) 

trenching (1) 

trenching (10) 

trenching (7) 

trenching (3) 
underdralns (1) 

District 

Charleston 

Detroit 

Galveston 

Norfolk 

Philadelphia 

Savannah 

Wilmington 

Number of Upland 
Disposal Areas 

70 

15 

200 

1 

76 

12 

76 

Charleston District 

The Charleston District operates 70 disposal areas, ten of which are 

managed Intensively for dewaterlng. The larger disposal areas which are 

managed for dewaterlng, along with the size, disposal frequency, and disposal 

volume (1n million cubic yards, or MCY), are tabulated below: 

Size Disposal Volume Disposed 
Name acres 

1,600 

Frequency per Dredging, MCY 

Clouter Creek continuous 3.0* 
Daniel Island 700 annual 1.5 
Morris Island 550 alternate years 1.5 
Yellow House Creek 600 annual 0.5 
Drum Island 150 alternate years 1.0 
Waccamaw Neck 280 alternate years 1.0 
Waccamaw Point 140 alternate years 1.0 
Sampit River 230 alternate years 1.0 

Averages about 3.0 MCY per year. 

Trenching 1s used at all of the disposal areas listed above. Underdralns 

are used at Drum Island, Daniel Island, and Sampit River disposal areas. 

Figure 1 shows the construction of an underdrain system at one of the 

Charleston dredged material disposal areas. Perforated pipe wrapped in a 

geotextlle filter fabric 1s placed 1n trenches and backfilled with dewatered 



Figure 1. Construction of underdrains at Daniel 
Island, Charleston District 

dredged material. The Charleston District reports that both of these methods 

effectively accelerate the rate of dewatering by removing free water from the 

subsurface lifts of dredged material. The primary purposes for dewatering 

dredged material in the Charleston District are to allow equipment access to 

the disposal area's Interior to obtain dry borrow material required for dike 

raising and to regain storage volume at the site. 

Crust formation resulting from material evaporative drying allows other 

dewatering activities In the disposal areas. The dried crust provides a base 

for equipment to operate on while trenching. This promotes further dewatering 

which provides dewatered dredged material for subsequent stripping and use as 

construction material for dike raising. 

Experience indicates that perimeter trenching can be initiated before the 

"Ideal" crust forms. When a ditch section is not stable and caves in during 

construction, continued digging at a shallower depth is recommended, followed 
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later by deepening of the ditch. The Initial shallow ditch will help drain 

the area 1n preparation for the eventual deeper ditch. 

Detroit District 

The Detroit District manages 15 disposal areas which are either upland, 

nearshore (peninsular), or Island types. The size of these disposal areas 

ranges from 8 to 700 acres; most are used on an annual disposal frequency with 

between 0.01 and 0.5 MCY disposed per year. Adjustable weirs or sand filters 

are provided at all confined disposal areas, except one which does not have an 

outlet. Underdrains are used at one disposal area. 

These dewaterlng practices are considered to be effective 1n providing an 

acceptable amount of dewaterlng. Dewaterlng practices are implemented to 

provide additional volume for more dredged material disposal and to prevent 

ponding of water. It 1s felt that evaporative drying does provide for signif- 

icant dredged material volume reduction. The Detroit District recommends the 

use of alternate disposal cells followed by natural dewatering (consolidation 

and evaporation) in alternate seasons. 

Galveston District 

The Galveston District manages 200 dredged material disposal areas. The 

annual amount of dredging work performed 1s estimated to be between 35 and 

40 MCY per year. The Galveston District performs trenching at the following 

disposal areas: 

Gulf Intracoastal Waterway, Area No. 85. 

Gulf Intracoastal Waterway, Area No. 86. 

Gulf Intracoastal Waterway, Area No. 90. 

Gulf Intracoastal Waterway, Area No. 2. 

Gulf Intracoastal Waterway, Area No. 3. 

Houston Ship Channel, West Jones Area. 

Galveston Harbor and Channel, Pelican Island Area. 

Galveston Harbor and Channel, San Jacinto Area. 

The primary purposes of the District's dewaterlng program are to consol- 

idate the foundations for new dikes and to provide borrow material for dike 

raising. The trenching 1s effective since it allows rain to quickly drain off 

the drying material, thus preventing resaturation of the previously dried 

material. Perimeter ditches also aid 1n drying borrow areas within contain- 

ment areas; this in turn allows material from borrow areas to be used 1n dike 

construction. 



Evaporative drying 1s beneficial 1n providing a material which 1s easier 

to handle and 1s dry enough for use 1n dike construction. Also, crust forma- 

tion makes 1t possible for draglines to operate Inside the disposal areas 

during dike construction by the "side-cast" method. The primary benefit of 

trenching for the District 1s Increased storage volume. 

The Galveston District would like to see the development of more effi- 

cient equipment which would trench faster and with less applied ground pres- 

sure. They would like to start trenching sooner and to minimize the cost of 

trenching. 

Norfolk District 

The Norfolk District manages the 2,500-acre Craney Island Disposal Area 

for dewaterlng. This site 1s subdivided Into three containment areas of 

approximately 800 acres each. Dredged material 1s disposed Into Craney Island 

on a semi continuous basis for a total of approximately 5 MCY per year. 

Disposal 1s rotated among the three Individual containment areas so that each 

one receives dredged material for one year and 1s allowed to dry for two 

years. The three Craney Island compartments are actively dewatered during the 

two-year drying period by trenching. 

Aerial surveys show that additional storage volume has been realized due 

to dewaterlng efforts over the last two years. The District 1s currently 

monitoring volume reduction during dewaterlng using aerial surveys along with 

settlement plate evaluations. A secondary benefit of dewaterlng efforts is 

accessibility of the interior of the disposal area. 

The Norfolk District 1s currently evaluating the potential use of under- 

drains placed 1n surface trenches 1n the crust from the previous disposal. 

Based on experiences with dewaterlng, the Norfolk District recommends that 

dewaterlng practices should be developed and used to the greatest extent 

possible. 

Philadelphia District 

The Philadelphia District manages approximately 32 disposal areas which 

are government owned and approximately 44 disposal areas which were obtained 

by local sponsors. All of these are upland-type disposal areas. The disposal 

areas which are managed for dewatering along with size, disposal frequency, 

and disposal volume are tabulated on the next page: 
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Size Disposal Voll jme Disposed 
Name acres Frequency per Dredqlnq. MCY 

Oldmans 201 annual 2.4 
Pedrlcktown North 560 3 out of 6 yr 2.4 
Pedrlcktown South 525 3 out of 6 yr 2.4 
KUlcohook A,B,C 1,160 2 areas: 3 out of 8 yr 

1 area: 2 out of 8 yr 0.5 
Willmlngton Harbor 150 2.5 out of 5 yr 0.9* 
Edgmoor 210 2.5 out of 5 yr 0.9* 
Courthouse Point 170 alternate years 0.5 
Pearce Creek 250 annual 0.3 

* Averages about 0.9 MCY per year. 

Dewaterlng 1s performed by trenching as well as by placement of thin 

lifts of material over a larger area versus placing of thick layers over a 

smaller area. Dewaterlng 1s effective because 1t provides volume reduction, 

provides better material for dike raising, Improves traff1cabH1ty within the 

disposal area, and prevents ponding of rainwater which resaturates the 

previously dried material. 

Some of the Philadelphia District's disposal areas have been used for 

storage of large quantities of dredged material and therefore have rather high 

dikes. When dikes are raised, the new dike must be constructed on top of and 

Inside of the existing dike. The foundation material for the raised dike 

section 1s the material located just Inside the old dike section. Because 

perimeter trenches are filled with relatively soft dredged material to a 

deeper depth than the remainder of the disposal area, perimeter trenching is 

believed to undermine the foundation for high dikes. 

The main benefit of evaporative drying 1s the increase 1n trafficability 

for perimeter dike construction. The Philadelphia District recommends that 

unless a District has large areas available for dredged material disposal, 

dewatering practices should be used whenever possible. Also recommended 1s 

the use of District-owned ditching equipment which allows dewaterlng manage- 

ment to be an Internal operation Instead of being conducted at the discretion 

and for the benefit of a local sponsor. 

The Philadelphia District believes that identifying beneficial uses for 

large volumes of fine-grained dredged material would provide a breakthrough 1n 

improving dredged material disposal operations. For example, 1f dewatered 

dredged material could be removed from the disposal area for a beneficial use, 



then the useful life of existing disposal areas would be increased, avoiding 

the need for as many new disposal areas. Also development of disposal areas 

in ways which allow use by the local population might reduce local opposition. 

Savannah District 

The Savannah District manages 11 Corps and 3 Navy disposal areas. Two 

are open water disposal areas and twelve are upland disposal areas. Seven of 

the upland disposal areas are managed for dewatering. The disposal areas 

managed for dewatering, along with size, disposal frequency, and disposal 

volume, are tabulated below: 

Volume 
Size Disposal Disposed per 

Name acres 

1,195 

Frequency Dredqlnq. MCY 

Area 12 annual 3.50 
Area 13A 1,481 alternate years 1.60 
Area 13B 589 alternate years 1.60 
Argyle-Hutch" nson 340 annual 0.45 
Ma1ns1de 160 annual <1.00 
Jones-Oyster Bed 2,637 alternate years 0.50 
Area 14 792 18 months 0.35 

Trenching is used on a regular basis at Area 12, Area 13A, Area 13B, 

Jones Oyster Bed, and Area 14 disposal areas. The Argyle-Hutchinson and 

Mainside disposal areas are trenched at Irregular intervals. Figure 2 shows 

the construction of trenches at a Savannah dredged material disposal area 

using a low ground pressure, rubber-tired vehicle with a trench digging 

attachment. The Savannah District reports that trenching 1s very effective 

since 1t shrinks dredged material which Increases disposal area capacity and 

also reduces mosquito-breeding habitat. In the long term the volume reduction 

due to dewatering reduces the required frequency for dike Improvements which 

reduces costs. The Savannah District reports that two primary purposes for 

their dewatering program are to provide additional volume for dredged material 

disposal and mosquito control. 

The main benefit of evaporative drying 1s the formation of the surface 

crust which is essential for ditching activities. Some reduction in volume is 

achieved through evaporative drying, but significant volume reduction 1s 

achieved through ditching. 
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Figure 2. Construction of trenches at Savannah 

The Savannah District does not recommend purchasing prototype equipment 

for dewaterlng activities. Some prototype equipment the Savannah District 

used broke down, needed frequent repairs, and did not work as well as adver- 

tised. The Savannah District would like to use equipment with lower ground 

pressure than 1s currently 1n use. Their problem 1s the same as other 

Districts 1n that trenching 1s needed for dewaterlng, but some dewaterlng must 
occur before trenching can be accomplished. 

Wilmington District 

The Wilmington District operates 76 upland disposal areas of which three 

are actively undergoing dewaterlng. These include the 800-acre Eagle Island, 

250-acre MOTSU DA4, and 125-acre MOTSU DAI disposal areas. The Eagle Island 

disposal area receives approximately 1 MCY of dredged material per year with 
trenching performed to aid 1n dewaterlng. The MOTSU DA4 disposal area 

receives approximately 1.5 MCY per year of dredged material with trenching 

performed to assist dewaterlng. The MOTSU DAI disposal area receives approxi- 

mately 0.6 MCY of dredged material from dredging performed every three years 
with both trenching and underdralns used for Improved dewaterlng. 

The Wilmington District reports that trenching enhances drying, Increas- 

ing the available dry material for dikes and the volume capacity of the site. 

The Wilmington District has experimented with an underdralnage technique using 
perforated 5-1n.-diameter drainage pipe wrapped In filter fabric. The wrapped 



pipes are laid on the dried crust from the previous disposal, taking advantage 

of the natural slope of the dredged material to facilitate drainage. The next 

layer of dredged material 1s then placed over the drainage pipes. The under- 

dralnage system has been flowing continuously for nearly three years and 1s 

effective 1n removing water from the material near the bottom of each layer of 

dredged material. 

Additional Studies 

Additional studies Investigating dredged material dewaterlng are 1n prog- 

ress at WES. A technical report providing more detailed Information on this 

subject 1s currently 1n draft form. Dr. Jack Fowler, Geotechnlcal Laboratory, 

WES, 1s preparing a video report Illustrating successful dredged material 

dewaterlng practices. A recent field study Investigated traff1cabH1ty 

requirements of equipment working 1n dredged material disposal areas to gather 

Information about field conditions which are necessary before equipment can 

successfully work 1n disposal areas. A report on this field study 1s also 

forthcoming. 

Summary 

Previously conducted DMRP research Investigated a number of dewaterlng 

techniques for potential use 1n confined dredged material disposal areas. 

Evaporative drying combined with surface trenching was determined to be a 

cost-effective method for use with large volumes of dredged material. Use of 

underdralnage systems was found to be technically feasible, but more expensive 

than surface trenching. 

A survey of Corps of Engineers District Offices provided Information on 

dewaterlng practices being used by the various Districts. This survey found 

that approximately 60 percent of the Districts responding to the survey use 

surface trenching to enhance evaporative drying of their confined disposal 

areas. Also, 25 percent use underdralnage systems to promote dewaterlng 1n 

their disposal areas. Underdralnage systems were found to be feasible 1n some 

Districts since the surface crust of a previously dried dredged material layer 

provided an 1n-place pervious horizontal drainage layer which merely had to be 

Intercepted by trenching and provided with a drainage path to the weir. 

10 
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Those Districts which have active dewateHng programs report that their 

dewaterlng efforts are successful 1n meeting their objectives for dewaterlng. 

These objectives Include accelerating the removal of water from the dredged 

material and allowing for the removal of more water from the dredged material 

than would otherwise be possible. Both of these objectives allow for an 

Increase 1n storage at a given disposal area. The Increased storage capacity 

prolongs the life of the disposal area' and allows for the construction of 

dikes using dewatered dredged material. The consensus of those Districts with 

active dewaterlng programs 1s that the use of surface trenches and underdralns 

works well 1n full-scale practice, just as was envisioned based on DMRP 

research. 
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