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Based on empirical evidence from extensive dredging experiences, the bottom invert of the 
suction pipe is a very good approximation of the desired grade. This does not necessarily mean 
that is precisely the elevation actually achieved, as a number of factors affect the final bottom 
grade relative to the bottom invert of the suction pipe. These factors include (a) spillage behind 
the mouthpiece by the cutter, (b) material sloughing off the cut face before or after the cutter has 
passed, (c) speed at which the cutter is moving, and (d) the nature of the material being 
excavated. 

Like the other dredges, the cutterhead’s excavation accuracy depends on its respective 
interaction with site-specific physical conditions (tides, currents, waves), type and thickness of 
sediment or rock being dredged, channel design (water depth, side slopes, etc.), and level of 
dredge crew skill and effort. 

Figure 11. Hydraulic cutterhead pipeline dredge. 
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Figure 12. Cutterhead dredge’s general horizontal excavation pattern. 

Figure 13. General vertical excavation profile of a cutterhead dredge. 
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Figure 14. Cutterhead dredge excavation pattern (Courtesy of Great Lakes Dredge and Dock Dredging 
Company) surveyed by a multi-beam hydrographic surveying system. 

OVERDEPTH DREDGING: This section presents some results from a recent analysis (Tavolaro 
and Weinberg 2006) related to dredge excavation accuracy based on 11 dredging projects 
consisting of different types of dredges (hopper, backhoe, and clamshell) excavating different types 
of material (till, rock, clay, sand, and silt), in sheltered and exposed locations. The following 
discussion focuses on overdepth dredging on deepening (new work) and maintenance projects. 

Tavolaro and Weinberg (2006) noted that ensuring adequate sediment characterization of the 
overdepth dredging does not necessarily imply that additional testing needs to be done. In most 
cases harbor deepening projects are dredging pre-industrial ancient sediments or rock with depth, 
which are usually not contaminated. Whether or not to test this sediment depends on the project 
specifics, and whether there is reason to believe the sediments might be contaminated. The goal 
is to have enough environmental information to adequately and appropriately characterize the 
sediments with depth to ensure that environmental documentation, such as National 
Environmental Policy Act (NEPA) analyses, can take the required “hard look” at potential 
environmental impacts and come to meaningful and complete conclusions. The level of 
information necessary to achieve this goal will vary from project to project, but the evaluations 
must take into account the overdepth dredging or they will be incomplete. 

Deepening Dredging Projects. The authors concluded that for deepening projects, it appears 
that the degree of overdepth dredging is fairly predictable and consistent, regardless of whether a 
clamshell or backhoe dredge was used. Because of the relatively hard nature of the dredged 
material (rock, till, and clay) it appears that the dredge operator takes into account that dredging 
is less precise than in softer materials. Dredge buckets designed to dig hard materials such as 
rock and till have large-toothed lips, which are geared to penetrate and rip up large chunks of the 
bottom. To increase efficiency and minimize the possibility of having to re-dredge areas that 
have not achieved the required project grade, dredge operators set the excavation depth to 1–2 ft 
below the maximum pay depth. 
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Harbor (Sheltered) Maintenance Dredging Projects. For harbor maintenance dredging 
projects using a clamshell dredge it also appears that the degree of overdepth dredging is fairly 
predictable and consistent. Because of the relatively soft nature of the fine-grained silts being 
dredged it does not appear that dredge operators need as much depth to account for dredging 
variability. It appears that setting the excavation depth to the maximum pay depth is adequate to 
ensure that operators efficiently achieve the required grade. The soft nature of the dredged 
material appears to minimize the amount of non-pay overdepth dredging and in some cases may 
actually facilitate moving the dredged material around on the bottom so that there is a net “gain 
“of non-pay overdepth dredged material as areas within the dredging prism (that were already 
deeper than the dredging prism) are filled. 

Tavolaro and Weinberg (2006) concluded that the implications for project design include the fact 
that engineers need not factor in more than 2 ft of allowable overdepth in their designs for 
mechanical maintenance dredging in soft materials. In this case, existing Corps of Engineers 
regulations and technical guidance do not seem to differentiate between project design for 
deepening projects and maintenance projects, and appear to be more conservative in approach 
than what is needed for maintenance dredging. The guidance appears to be most appropriate for 
deepening projects. The environmental implications are that sediment characterization may not 
need to consider more than the 1–2 ft of allowable overdepth already contained in most project 
designs. However it is still important to appropriately characterize all overdepth quantities, pay 
and non-pay, in required environmental reviews in order to fully comply with existing laws and 
regulations. Similar considerations outlined above for deepening projects apply here as well. 
Also, environmental reviews must recognize that some degree of sediment re-contouring of the 
bottom may occur due to the soft nature of the material and the action of the clamshell. The 
degree to which this occurs will vary based on project specifics and should be evaluated on a 
case-by-case basis. 

Coastal (Exposed) Maintenance Dredging Projects. For coastal maintenance dredging 
projects, overdepth dredging appears to be the least predictable of the cases observed due to the 
dynamic nature of the dredging environment and the nature of hopper dredging. The authors 
concluded that because hopper dredging in easily removable sediment, such as sand, is more 
accurate than mechanical dredging, dredgers can target the required depth as their goal. 
However, due to the dynamic nature of coastal inlets there is evidence that channel infilling may 
be taking place as dredging is occurring, based on the secondary modality seen in the authors’ 
statistical analyses. This could cause a net gain in non-pay material to be observed, but this 
would be due to natural processes, not to the action of the dredge, as appears to be the case with 
harbor maintenance projects. 

The implications for project design are similar to those for harbor maintenance dredging, i.e. that 
engineers need not factor in more than 2 ft of allowable overdepth in their designs for hopper 
dredging in sand. As for harbor maintenance dredging projects, Corps regulations and technical 
guidance on overdepth considerations may be more conservative than is necessary for these 
types of coastal maintenance projects. The environmental implications are the same as for harbor 
maintenance projects, i.e. consideration of the 1–2 ft of allowable overdepth already contained in 
most project designs appear to be adequate, and that any additional non-pay overdepth quantity 
will not be significant. Environmental reviews should recognize that channel infilling may occur 
during the dredging process, and that since sand does not generally accumulate chemical 



ERDC/TN EEDP-04-37 
June 2007 

19 

contaminants due to their chemically inert nature, adequate sediment characterization may 
merely involve confirming that the sediment with depth is truly sand. 

Tavolaro and Weinberg (2006) noted that the conclusions reached as a result of this study were 
based on a fairly limited number of cases. As mentioned earlier, there are many variables that 
could affect the degree of overdepth dredging and this technical note could not possibly take all 
those factors into account. Tavolaro and Weinberg suggested that more detailed analyses that 
account for each variable would provide greater insight as to their relative influence on 
overdepth dredging. However, even with the limited number of examples covered in this 
technical note, it is interesting to note that certain patterns can be discerned and these results do 
lead to reasonable conclusions about the nature of overdepth dredging. 

CHARACTERIZATION DEPTH RECOMMENDATIONS: To meet environmental 
compliance requirements, sediments must be characterized to the reasonably predicted maximum 
depth and horizontal extent that could be dredged for the reasons described earlier. This is 
neither an exhaustive nor all-inclusive exercise. It must be understood that the material 
characterized will be an approximation. 

The values on the following pages are recommended characterization depths understanding that 
on any given dredging project the depths characterized may vary by a margin of error of less 
than a foot or more than several feet. For example, when dredging in rock, large “chunks” of 
dredged material may be excavated as a single unit by a mechanical dredge. Those chunks may 
result from irregular fracturing of large rock formations by forces applied by the dredge, or result 
from fractures from the blasting process. In certain projects, i.e., those involving box cuts where 
the width of cut is sufficient to allow slope material to slough off (or cave) to the natural 
underwater repose of that material without encroaching the desired channel dimensions, an 
appropriate characterization depth (and resultant horizontal distance) from the channel toe and 
side slope must be selected such that this material can be characterized and evaluated with regard 
to its suitability for the proposed placement method. The additional width beyond the channel toe 
that’s added to account for box cutting is project- and dredge-specific, and thus is best made by 
experienced District staff (possibly in consultation with the dredging contractors). In spite of 
every effort to provide specific “numbers” that would be dredged as a matter of overdepth, 
dredging and measuring bottom profiles following dredging are not exact sciences. 

Suggestions for Using the Recommended Characterization Depths. The following section is the 
critical part of this technical note. It includes a flowchart (Figure 15) and accompanying 
narrative descriptions that provide minimum recommended depths of characterization for various 
site-specific conditions for the three basic types of dredges used in Corps navigation dredging 
(mechanical dredges, hydraulic cutterhead dredges, and hopper dredges) operating in either new 
work or maintenance dredging projects. The user should examine the flowchart to first determine 
the class of dredging (maintenance or new work), then, based on the location of the dredging, 
determine if the dredging will be done in exposed open water or a sheltered harbor location. The 
user should then review the geotechnical information on the type of sediments to be removed, 
and select the respective scenario designation (NOC3, MSC2, etc.) from the flowchart. With this 
code, a user can refer to the appropriate narrative for characterization depth recommendations 
applicable to their respective projects. 
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Figure 15. Dredging scenario flowchart for determining characterization depth 
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In those scenarios where multiple dredge types are appropriate, the user should select the greatest 
recommended characterization depth. For example, for a sheltered harbor maintenance dredging 
project with soft sediments, a mechanical dredge (MSS1), hydraulic cutterhead dredge (MSS2), 
or hopper dredge (MSS3) are all suitable dredge plants. The recommended minimum 
characterization depths below the required depth are 6 ft for the mechanical dredge, 7 ft for the 
cutterhead dredge, and 3 ft for the hopper dredge. If past dredging indicates the potential for use 
of any of the three dredge types, then the recommended characterization depth would be the 
maximum, 7 ft for the hydraulic cutterhead dredge. However, the distance to the placement site 
or other factors may eliminate one or more of the dredge types, in which case the maximum 
recommended characterization depth of the remaining dredge type(s) should be used. 

When making a decision on characterization depth, consulting with the project’s operations 
managers, hydrographic surveyors, and competent dredging contractors is highly recommended. 
The operations managers can provide information based on their experiences on the subject 
project or similar projects. The hydrographic surveyors can provide estimates of surveying 
accuracy for the project, and note if extreme conditions that reduce accuracy are likely to occur. 
It may also be worthwhile to consult with knowledgeable dredging contractors on what they have 
experienced or what they would expect the dredging accuracy to be in those site-specific 
conditions. As illustrated by Tavolaro and Weinberg (2006), review of historical before and after 
dredging surveys of the project in question, or similar projects, is an excellent source of 
information on how much below the required depth a given dredge type is likely to dig. 

OVERDEPTH DREDGING SCENARIOS 

Maintenance Dredging Scenarios: 

• MOC1 
Definition: Maintenance dredging of consolidated dredged materials with mechanical 
equipment in exposed open-water conditions. 
Considerations: Mechanical equipment is not normally used because of significant down 
time due to rough seas. Consolidated materials tend to excavate unevenly, due to large 
“chunks” being ripped up. 
Expectations: Expect a high degree of inaccuracy in dredging depth, and a very uneven 
bottom when done. The dredge operator will dredge at least 2 ft below maximum pay depth 
(with an allowable overdepth of 2 ft) to achieve required grade. If less than 2 ft of allowable 
overdepth is specified, the dredge operator will dredge at least 4 ft below required depth to 
achieve grade. 
Recommendations: Dredged material should be characterized to a depth of not less than 6 ft 
below required depth. Depending on the severity of conditions found in open water, an 
additional 1 to 3 ft (or perhaps more in extreme situations) should be added to the 
recommended characterization depth. See the earlier description of the impacts of severe 
conditions found in open water on surveying inaccuracies and on the dredge and operator. 

• MOC2 
Definition: Maintenance dredging of consolidated dredged materials with a hydraulic 
cutterhead in exposed open-water conditions. 
Considerations: Cutterhead dredging equipment tends to disturb the bottom sediments 
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several feet deeper than the target depth, as noted in the description of cutterhead dredges 
earlier in the document. Larger dredges tend to have larger cutterheads and will disturb the 
sediments to a greater depth. Consolidated materials tend to excavate unevenly, due to large 
“chunks” being ripped up. 
Expectations: Expect a moderate degree of accuracy in dredging depth, with some gouges in 
the bottom when done. The dredge operator will dredge at least 3 ft below maximum pay 
depth (with an allowable overdepth of 2 ft) to achieve required grade. If less than 2 ft of 
allowable overdepth is specified, the dredge operator will dredge at least 5 ft below required 
depth to achieve grade. 
Recommendations: Dredged material should be characterized to a depth of not less than 7 ft 
below required depth. Depending on the severity of conditions found in open water, an 
additional 1 to 3 ft (or perhaps more in extreme situations) should be added to the 
recommended characterization depth. See the earlier description of the impacts of severe 
conditions found in open water on surveying inaccuracies and on the dredge and operator. 

• MOC3 
Definition: Maintenance dredging of consolidated dredged materials with a hopper dredge in 
exposed open-water conditions. 
Considerations: Hopper dredges are not well suited to dig consolidated materials due to a 
lack of mechanical power at the draghead. 
Expectations: Expect that the hopper dredge will have difficulty achieving grade. Overdepth 
dredging should not be an issue under this scenario. 
Recommendations: Reconsider using a hopper dredge for digging consolidated materials. 

• MOS1 
Definition: Maintenance dredging of soft dredged materials with mechanical equipment in 
exposed open-water conditions. 
Considerations: Mechanical equipment is not normally used because of significant down 
time due to rough seas. Soft sediments also tend to move around and shoals shift in some 
open-water situations. 
Expectations: Expect a high degree of inaccuracy in dredging depth, and a very uneven 
bottom when done. The dredge operator will dredge at least 2 ft below maximum pay depth 
(with an allowable overdepth of 2 ft) to ensure achieving required grade. If less than 2 ft of 
allowable overdepth is specified, the dredge operator will dredge at least 4 ft below the 
required depth to achieve grade. However, if the environment is conducive to shifting shoals, 
expect some infilling to occur in areas already dredged. 
Recommendations: Dredged material should be characterized to a depth of not less than 6 ft 
below required depth. Depending on the severity of conditions found in open water, an 
additional 1 to 3 ft (or perhaps more in extreme situations) should be added to the 
recommended characterization depth. See the earlier description of the impacts of severe 
conditions found in open water on surveying inaccuracies and on the dredge and operator. 

• MOS2 
Definition: Maintenance dredging of soft dredged materials with a hydraulic cutterhead in 
exposed open-water conditions. 
Considerations: Cutterhead dredging equipment tends to disturb the bottom sediments 
several feet deeper than the target depth, as noted in the description of cutterhead dredges 
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earlier in the document. Larger dredges tend to have larger cutterheads and will disturb the 
sediments to a greater depth. Soft sediments also tend to move around and shoals shift in 
some open-water situations. 
Expectations: Expect a moderate degree of accuracy in dredging depth. The dredge operator 
will dredge at least 3 ft below maximum pay depth (with an allowable overdepth of 2 ft) to 
ensure achieving required grade. If less than 2 ft of allowable overdepth is specified, the 
dredge operator will dredge at least 5 ft below required depth to achieve grade. However, if 
the environment is conducive to shifting shoals, expect some infilling to occur in areas 
already dredged. 
Recommendations: Dredged material should be characterized to a depth of not less than 7 ft 
below required depth. Depending on the severity of conditions found in open water, an 
additional 1 to 3 ft (or perhaps more in extreme situations) should be added to the 
recommended characterization depth. See the earlier description of the impacts of severe 
conditions found in open water on surveying inaccuracies and on the dredge and operator. 

• MOS3 
Definition: Maintenance dredging of soft dredged materials with a hopper dredge in exposed 
open-water conditions. 
Considerations: Hopper dredges tend to disturb the bottom sediments approximately 1 ft 
deeper than the target depth. Soft sediments also tend to move around and shoals shift in 
some open-water situations. 
Expectations: Expect a good degree of accuracy in dredging depth, with small ridges left 
behind between drag arm passes. The dredge operator will dredge approximately 1 ft below 
maximum pay depth (with an allowable overdepth of 2 ft) to ensure achieving required 
grade. If less than 2 ft of allowable overdepth is specified, the dredge operator will still 
dredge approximately 1 ft below required depth to achieve grade. However, if the 
environment is conducive to shifting shoals, expect some infilling to occur in areas already 
dredged. In these situations, the dredge operator may still dredge approximately 2 ft below 
maximum pay depth. Also, due to heave and swell, some deeper gouges may occur, up to 2 
to 3 ft deeper. 
Recommendations: Dredged material should be characterized to a depth of not less than 5 ft 
below maximum pay depth if 2 ft of allowable overdepth is part of the project design. If less 
than 2 ft of allowable overdepth is included, dredged material should be characterized 
approximately 4 ft below required depth. Depending on the severity of conditions found in 
open water, an additional 1 to 3 ft (or perhaps more in extreme situations) should be added to 
the recommended characterization depth. See the earlier description of the impacts of severe 
conditions found in open water on surveying inaccuracies and on the dredge and operator. 

• MSC1 
Definition: Maintenance dredging of consolidated dredged materials with mechanical 
equipment in sheltered/harbor conditions. 
Considerations: Mechanical equipment is well suited to dredge consolidated material. 
Consolidated materials tend to excavate unevenly, due to large “chunks” being ripped up. 
Expectations: Expect a high degree of inaccuracy in dredging depth, and a very uneven 
bottom when done. The dredge operator will dredge at least 2 ft below maximum pay depth 
(with an allowable overdepth of 2 ft) to achieve required grade. If less than 2 ft of allowable 
overdepth is specified, the dredge operator will dredge at least 4 ft below required depth to 
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achieve grade. 
Recommendations: Dredged material should be characterized to a depth of not less than 6 ft 
below required depth. 

• MSC2 
Definition: Maintenance dredging of consolidated dredged materials with a hydraulic 
cutterhead in sheltered/harbor conditions. 
Considerations: The cutterhead tends to disturb the bottom sediments several feet deeper 
than the target depth, as noted in the description of cutterhead dredges earlier in the 
document. Larger dredges tend to have larger cutterheads and will disturb the sediments to a 
greater depth. Consolidated materials tend to excavate unevenly, due to large “chunks” being 
ripped up. 
Expectations: Expect a moderate degree of accuracy in dredging depth, with some gouges in 
the bottom when done. The dredge operator will dredge at least 3 ft below maximum pay 
depth (with an allowable overdepth of 2 ft) to ensure achieving required grade. If less than 
2 ft of allowable overdepth is specified, the dredge operator will dredge at least 5 ft below 
required depth to achieve grade. 
Recommendations: Dredged material should be characterized to a depth of not less than 7 ft 
below required depth. 

• MSC3 
Definition: Maintenance dredging of consolidated dredged materials with a hopper dredge in 
sheltered/harbor conditions. 
Considerations: Hopper dredges are not well suited to dig consolidated materials due to a 
lack of mechanical power at the draghead. 
Expectations: Expect that the hopper dredge will have difficulty achieving grade. Overdepth 
dredging should not be an issue under this scenario. 
Recommendations: Reconsider using a hopper dredge for digging consolidated materials. 

• MSS1 
Definition: Maintenance dredging of soft dredged materials with mechanical equipment in 
sheltered/harbor conditions. 
Considerations: Mechanical equipment is especially well suited for this work where there is 
limited maneuverability or dredging close to structures is required. 
Expectations: Expect a fair degree of accuracy in dredging depth, and a fairly smooth bottom 
when done, partly due to “smoothing” of the bottom with the dredge bucket. The dredge 
operator will disturb at least 2 ft below maximum pay depth (with an allowable overdepth of 
2 ft) to ensure achieving required grade. If less than 2 ft of allowable overdepth is specified, 
the dredge operator will disturb at least 4 ft below required depth to achieve grade. 
Recommendations: Dredged material should be characterized to a depth of not less than 6 ft 
below required depth if looking to characterize “disturbed depth.” 

• MSS2 
Definition: Maintenance dredging of soft dredged materials with a hydraulic cutterhead in 
sheltered/harbor conditions. 
Considerations: The cutterhead tends to disturb the bottom sediments several feet deeper 
than the target depth, as noted in the description of cutterhead dredges earlier in the 
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document. Larger dredges tend to have larger cutterheads and will disturb the sediments to a 
greater depth. Soft sediments also tend to move around due to “plowing” of the bottom with 
the cutterhead. 
Expectations: Expect a fair degree of accuracy in dredging depth. The dredge operator will 
disturb at least 3 ft below maximum pay depth (with an allowable overdepth of 2 ft) to ensure 
achieving required grade. If less than 2 ft of allowable overdepth is specified, the dredge 
operator will disturb at least 5 ft below required depth to achieve grade. 
Recommendations: Dredged material should be characterized to a depth of not less than 7 ft 
below required depth if looking to characterize “disturbed depth.” 

• MSS3 
Definition: Maintenance dredging of soft dredged materials with a hopper dredge in 
sheltered/harbor conditions. 
Considerations: Hopper dredges tend to disturb the bottom sediments approximately 1 ft 
deeper than the target depth. Soft sediments also tend to move around due to “plowing” of 
the bottom by the draghead, but to a lesser degree than cutterhead dredges. 
Expectations: Expect a good degree of accuracy in dredging depth, with small ridges left 
behind between dragarm passes. The dredge operator will dredge approximately 1 ft below 
maximum pay depth (with an allowable overdepth of 2 ft) to ensure achieving required 
grade. If less than 2 ft of allowable overdepth is specified, the dredge operator will still 
dredge approximately 1 ft below required depth to achieve grade. 
Recommendations: Dredged material should be characterized to a depth of not less than 1 ft 
below maximum pay depth if 2 ft of allowable overdepth is part of project design. If less than 
2 ft of allowable overdepth is included, dredged material should be characterized not less 
than 3 ft below required depth. 

New Work Dredging Scenarios: 

• NOC1 
Definition: New work dredging of consolidated dredged materials with mechanical 
equipment in exposed open-water conditions. 
Considerations: Mechanical equipment is not normally used because of significant down 
time due to rough seas. Consolidated materials tend to excavate unevenly, due to large 
“chunks” being ripped up. 
Expectations: Expect a high degree of inaccuracy in dredging depth, and a very uneven 
bottom when done. The dredge operator will dredge at least 2 ft below maximum pay depth 
(with an allowable overdepth of 2 ft) to ensure achieving required grade. If less than 2 ft of 
allowable overdepth is specified, the dredge operator will dredge at least 4 ft below required 
depth to achieve grade. 
Recommendations: Dredged material should be characterized to a depth of not less than 6 ft 
below required depth. Depending on the severity of conditions found in open water, an 
additional 1 to 3 ft (or perhaps more in extreme situations) should be added to the 
recommended characterization depth. See the earlier description of the impacts of severe 
conditions found in open water on surveying inaccuracies and on the dredge and operator. 
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• NOC2 
Definition: New work dredging of consolidated dredged materials with a hydraulic 
cutterhead in exposed open-water conditions. 
Considerations: Cutterhead dredging equipment tends to disturb the bottom sediments 
several feet deeper than the target depth, as noted in the description of cutterhead dredges 
earlier in the document. Larger dredges tend to have larger cutterheads and will disturb the 
sediments to a greater depth. Consolidated materials tend to excavate unevenly, due to large 
“chunks” being ripped up. 
Expectations: Expect a moderate degree of accuracy in dredging depth, with some gouges in 
the bottom when done. The dredge operator will dredge at least 3 ft below maximum pay 
depth (with an allowable overdepth of 2 ft) to ensure achieving required grade. If less than 
2 ft of allowable overdepth is specified, the dredge operator will dredge at least 5 ft below 
required depth to achieve grade. 
Recommendations: Dredged material should be characterized to a depth of not less than 7 ft 
below required depth. Depending on the severity of conditions found in open water, an 
additional 1 to 3 ft (or perhaps more in extreme situations) should be added to the 
recommended characterization depth. See the earlier description of the impacts of severe 
conditions found in open water on surveying inaccuracies and on the dredge and operator. 

• NOC3 
Definition: New work dredging of consolidated dredged materials with a hopper dredge in 
exposed open-water conditions. 
Considerations: Hopper dredges are not well suited to dig consolidated materials due to a 
lack of mechanical power at the draghead. 
Expectations: Expect that the hopper dredge will have difficulty achieving grade. Overdepth 
dredging should not be an issue under this scenario. 
Recommendations: Reconsider using a hopper dredge for digging consolidated materials. 

• NOS1 
Definition: New work dredging of soft dredged materials with mechanical equipment in 
exposed open-water conditions. 
Considerations: Mechanical equipment is not normally used because of significant down 
time due to rough seas. Soft sediments also tend to move around and shoals shift in some 
open-water situations. 
Expectations: Expect a high degree of inaccuracy in dredging depth, and a very uneven 
bottom when done. The dredge operator will dredge at least 2 ft below maximum pay depth 
(with an allowable overdepth of 2 ft) to ensure achieving required grade. If less than 2 ft of 
allowable overdepth is specified, the dredge operator will dredge at least 4 ft below required 
depth to achieve grade. However, if the environment is conducive to shifting shoals, expect 
some infilling to occur in areas already dredged. 
Recommendations: Dredged material should be characterized to a depth of not less than 6 ft 
below required depth. Depending on the severity of conditions found in open water, an 
additional 1 to 3 ft (or perhaps more in extreme situations) should be added to the 
recommended characterization depth. See the earlier description of the impacts of severe 
conditions found in open water on surveying inaccuracies and on the dredge and operator. 
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• NOS2 
Definition: New work dredging of soft dredged materials with a hydraulic cutterhead in 
exposed open-water conditions. 
Considerations: Cutterhead dredging equipment tends to disturb the bottom sediments 
approximately 3 ft deeper than the target depth. Soft sediments also tend to move around and 
shoals shift in some open-water situations. 
Expectations: Expect a moderate degree of accuracy in dredging depth. The dredge operator 
will dredge at least 3 ft below maximum pay depth (with an allowable overdepth of 2 ft) to 
ensure achieving required grade. If less than 2 ft of allowable overdepth is specified, the 
dredge operator will dredge at least 5 ft below required depth to achieve grade. However, if 
the environment is conducive to shifting shoals, expect some infilling to occur in areas 
already dredged. 
Recommendations: Dredged material should be characterized to a depth of not less than 7 ft 
below required depth. Depending on the severity of conditions found in open water, an 
additional 1 to 3 ft (or perhaps more in extreme situations) should be added to the 
recommended characterization depth. See the earlier description of the impacts of severe 
conditions found in open water on surveying inaccuracies and on the dredge and operator. 

• NOS3 
Definition: New work dredging of soft dredged materials with a hopper dredge in exposed 
open-water conditions. 
Considerations: Hopper dredges tend to disturb the bottom sediments approximately 1 ft 
deeper than the target depth. Soft sediments also tend to move around and shoals shift in 
some open-water situations. 
Expectations: Expect a good degree of accuracy in dredging depth, with small ridges left 
behind between drag arm passes. The dredge operator will dredge approximately 1 ft below 
maximum pay depth (with an allowable overdepth of 2 ft) to ensure achieving required 
grade. If less than 2 ft of allowable overdepth is specified, the dredge operator will still 
dredge approximately 1 ft below required depth to achieve grade. However, if the 
environment is conducive to shifting shoals, expect some infilling to occur in areas already 
dredged. In these situations, the dredge operator may still dredge approximately 2 ft below 
maximum pay depth. Also, due to heave and swell, some deeper gouges, up to 2 to 3 ft 
deeper, may occur. 
Recommendations: Dredged material should be characterized to a depth of not less than 5 ft 
below maximum pay depth if 2 ft of allowable overdepth is part of the project design. If less 
than 2 ft of allowable overdepth is included, dredged material should be characterized not 
less than 4 ft below required depth. Depending on the severity of conditions found in open 
water, an additional 1 to 3 ft should be added to the recommended characterization depth. 
See the earlier description of the impacts of severe conditions found in open water on 
surveying inaccuracies and on the dredge and operator. 

• NOR1 
Definition: New work dredging of rock or hardpan with a mechanical dredge in exposed 
open-water conditions. 
Considerations: Mechanical equipment is well suited to dredge rock or hardpan, but open-
water conditions will lower production rates due to significant down time. Rock and hardpan 
tend to excavate unevenly, due to large “chunks” being ripped up. If blasting is required prior 
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to dredging, expect the depth of disturbance to be much greater than dredging depth. 
Expectations: Expect a high degree of inaccuracy in dredging depth, and a very uneven 
bottom when done. The dredge operator will dredge at least 2 ft below maximum pay depth 
(with an allowable overdepth of 2 ft) to ensure achieving required grade. If less than 2 ft of 
allowable overdepth is specified, the dredge operator will dredge at least 4 ft below required 
depth to achieve grade. 
Recommendations: Once bedrock or hardpan is reached, one should utilize geologic 
descriptions of the lithology to characterize the dredged material. In any event, one should 
ensure that the dredged material is characterized to a depth of not less than 6 ft below the 
required depth. Depending on the severity of conditions found in open water, an additional 
1 to 3 ft should be added to the recommended characterization depth. See the earlier 
description of the impacts of severe conditions found in open water on surveying 
inaccuracies and on the dredge and operator. 

• NOR2 
Definition: New work dredging of rock or hardpan with a hydraulic cutterhead dredge in 
exposed open-water conditions. 
Considerations: For certain types of rock, hydraulic cutterhead dredges are adequately suited 
to dredge rock or hardpan. Rock and hardpan tend to excavate unevenly, due to large 
“chunks” being ripped up, but cutterhead tends to create smaller gouges than mechanical 
equipment. If blasting is required prior to dredging, expect the depth of disturbance to be 
much greater than the dredging depth. 
Expectations: Expect a high degree of inaccuracy in dredging depth, and a somewhat uneven 
bottom when done. The dredge operator will dredge at least 3 ft below maximum pay depth 
(with an allowable overdepth of 2 ft) to ensure achieving required grade. If less than 2 ft of 
allowable overdepth is specified, the dredge operator will dredge at least 5 ft below required 
depth to achieve grade. 
Recommendations: Once bedrock or hardpan is reached, one should utilize geologic 
descriptions of the lithology to characterize the dredged material. In any event, one should 
ensure that the dredged material is characterized to a depth of not less than 7 ft below the 
required depth. Depending on the severity of conditions found in open water, an additional 
1 to 3 ft (or perhaps more in extreme situations) could be added to the recommended 
characterization depth. See the earlier description of the impacts of severe conditions found 
in open water on surveying inaccuracies and on the dredge and operator. 

• NSC1 
Definition: New work dredging of consolidated dredged materials with mechanical 
equipment in sheltered/harbor conditions. 
Considerations: Mechanical equipment is well suited to dredge consolidated material. 
Consolidated materials tend to excavate unevenly, due to large “chunks” being ripped up. 
Expectations: Expect a high degree of inaccuracy in dredging depth, and a very uneven 
bottom when done. The dredge operator will dredge at least 2 ft below maximum pay depth 
(with an allowable overdepth of 2 ft) to ensure achieving required grade. If less than 2 ft of 
allowable overdepth is specified, the dredge operator will dredge at least 4 ft below required 
depth to achieve grade. 
Recommendations: Dredged material should be characterized to a depth of not less than 6 ft 
below required depth. 
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• NSC2 
Definition: New work dredging of consolidated dredged materials with a hydraulic 
cutterhead in sheltered/harbor conditions. 
Considerations: The cutterhead tends to disturb the bottom sediments several feet deeper 
than the target depth, as noted in the description of cutterhead dredges earlier in the 
document. Larger dredges tend to have larger cutterheads and will disturb the sediments to a 
greater depth. Consolidated materials tend to excavate unevenly, due to large “chunks” being 
ripped up. 
Expectations: Expect a moderate degree of accuracy in dredging depth, with some gouges in 
the bottom when done. The dredge operator will dredge at least 3 ft below maximum pay 
depth (with an allowable overdepth of 2 ft) to ensure achieving required grade. If less than 
2 ft of allowable overdepth is specified, the dredge operator will dredge at least 5 ft below 
required depth to achieve grade. 
Recommendations: Dredged material should be characterized to a depth of not less than 7 ft 
below required depth. 

• NSC3 
Definition: New work dredging of consolidated dredged materials with a hopper dredge in 
sheltered/harbor conditions. 
Considerations: Hopper dredges are not well suited to dig consolidated materials due to a 
lack of mechanical power at the draghead. 
Expectations: Expect that the hopper dredge will have difficulty achieving grade. Overdepth 
dredging should not be an issue under this scenario. 
Recommendations: Reconsider using a hopper dredge for digging consolidated materials. 

• NSS1 
Definition: New work dredging of soft dredged materials with mechanical equipment in 
sheltered/harbor conditions. 
Considerations: Mechanical equipment is especially well suited for this work, where there is 
limited maneuverability or dredging close to structures is required. 
Expectations: Expect a fair degree of accuracy in dredging depth, and a fairly smooth bottom 
when done, partly due to “smoothing” of the bottom with the dredge bucket. The dredge 
operator will disturb at least 2 ft below maximum pay depth (with an allowable overdepth of 
2 ft) to ensure achieving required grade. If less than 2 ft of allowable overdepth is specified, 
the dredge operator will disturb at least 4 ft below required depth to achieve grade. 
Recommendations: Dredged material should be characterized to a depth of not less than 6 ft 
below required depth if looking to characterize “disturbed depth.” 

• NSS2 
Definition: New work dredging of soft dredged materials with a hydraulic cutterhead in 
sheltered/harbor conditions. 
Considerations: The cutterhead tends to disturb the bottom sediments several feet deeper 
than the target depth, as noted in the description of cutterhead dredges earlier in the 
document. Larger dredges tend to have larger cutterheads and will disturb the sediments to a 
greater depth. Soft sediments also tend to move around due to “plowing” of the bottom with 
the cutterhead. 
Expectations: Expect a fair degree of accuracy in dredging depth. The dredge operator will 
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disturb at least 3 ft below maximum pay depth (with an allowable overdepth of 2 ft) to ensure 
achieving required grade. If less than 2 ft of allowable overdepth is specified, the dredge 
operator will disturb at least 5 ft below required depth to achieve grade. 
Recommendations: Dredged material should be characterized to a depth of not less than 7 ft 
below required depth if looking to characterize “disturbed depth.” 

• NSS3 
Definition: New work dredging of soft dredged materials with a hopper dredge in 
sheltered/harbor conditions. 
Considerations: Hopper dredges tend to disturb the bottom sediments approximately 1 ft 
deeper than the target depth. Soft sediments also tend to move around due to “plowing” of 
the bottom by the draghead, but to a lesser degree than cutterhead dredges. 
Expectations: Expect a good degree of accuracy in dredging depth, with small ridges left 
behind between dragarm passes. The dredge operator will dredge approximately 1 ft below 
maximum pay depth (with an allowable overdepth of 2 ft) to ensure achieving required 
grade. If less than 2 ft of allowable overdepth is specified, the dredge operator will still 
dredge approximately 1 ft below required depth to achieve grade. 
Recommendations: Dredged material should be characterized to a depth of not less than 1 ft 
below maximum pay depth if 2 ft of allowable overdepth is part of project design. If less than 
2 ft of allowable overdepth is included, dredged material should be characterized not less 
than 3 ft below required depth. 

• NSR1 
Definition: New work dredging of rock or hardpan with a mechanical dredge in 
sheltered/harbor conditions. 
Considerations: Mechanical equipment is well suited to dredge rock or hardpan. Rock and 
hardpan tend to excavate unevenly, due to large “chunks” being ripped up. If blasting is 
required prior to dredging, expect the depth of disturbance to be much greater than dredging 
depth. 
Expectations: Expect a moderate degree of inaccuracy in dredging depth, and an uneven 
bottom when done. The dredge operator will dredge at least 2 ft below maximum pay depth 
(with an allowable overdepth of 2 ft) to ensure achieving required grade. If less than 2 ft of 
allowable overdepth is specified, the dredge operator will dredge at least 4 ft below required 
depth to achieve grade. 
Recommendations: Once bedrock or hardpan is reached, one should utilize geologic 
descriptions of the lithology to characterize the dredged material. In any event, one should 
ensure that the dredged material is characterized to a depth of not less than 6 ft below the 
required depth. 

• NSR2 
Definition: New work dredging of rock or hardpan with a hydraulic cutterhead dredge in 
sheltered/harbor conditions. 
Considerations: For certain types of rock, hydraulic cutterhead dredges are adequately suited 
to dredge rock or hardpan. Rock and hardpan tend to excavate unevenly, due to large 
“chunks” being ripped up, but cutterheads tend to create smaller gouges than mechanical 
equipment. If blasting is required prior to dredging, expect the depth of disturbance to be 
much greater than the dredging depth. 
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Expectations: Expect a moderate degree of inaccuracy in dredging depth, and a somewhat 
uneven bottom when done. The dredge operator will dredge at least 3 ft below maximum pay 
depth (with an allowable overdepth of 2 ft) to ensure achieving required grade. If less than 
2 ft of allowable overdepth is specified, the dredge operator will dredge at least 5 ft below 
required depth to achieve grade. 
Recommendations: Once bedrock or hardpan is reached, one should utilize geologic 
descriptions of the lithology to characterize the dredged material. In any event, one should 
ensure that the dredged material is characterized to a depth of not less than 7 ft below the 
required depth. 

SUMMARY: In collaboration with appropriate State and Federal resource and regulatory 
agencies, USACE will ensure that all applicable environmental compliance actions required for 
the dredging project have been identified and coordinated with those respective agencies. There 
are inherent excavation inaccuracies in the dredging processes. No dredge excavates a perfectly 
flat bottom exactly on the required project grade. Excavation accuracy relates to closeness of the 
dredge’s completed work to the required project and/or overdepth grade as determined by after-
dredge hydrographic surveys. Dredge excavation accuracies vary as a function of type of 
dredging equipment used (mechanical or hydraulic) and its respective interaction with site-
specific physical conditions (tides, currents, waves), type and thickness of sediment or rock 
being dredged, channel design (water depth, side slopes, etc.) and the level of dredge crew skill 
and effort. Error components introduced by the dredge’s positioning system and the 
hydrographic surveying techniques and equipment used to measure bathymetry will also 
contribute to overall excavation accuracy. 

The Corps will characterize the total dredging prism, including authorized project dimensions, 
advance maintenance, paid allowable overdepth, and anticipated non-pay dredging. This 
technical note provides guidance on the requirements to adequately characterize all dredged 
material that could be removed during a federal dredging project. This guidance is meant to 
supplement Engineer Regulation (ER) 1130-2-520 (USACE 1996) and the Memorandum for 
Commanders, Major Subordinate Commands, “Assuring the Adequacy of Environmental 
Documentation for Construction and Maintenance Dredging of Federal Navigation Projects” 
(USACE 2006). 

POINTS OF CONTACT: For additional information on depth of characterization, contact John 
Tavolaro (917-790-8403, John.F.Tavolaro@nan02.usace.army.mil), Joseph Wilson (202-761-
7697, Joseph.R.Wilson@hq02.usace.army.mil), Timothy Welp (601-634-2083, 
Timothy.L.Welp@erdc.usace.army.mil), James Clausner (601-634-2009, 
James.E.Clausner@erdc.usace.army.mil), or Angela Premo (404-562-5130, 
Angela.Y.Premo@sad01.usace.army.mil). 

This technical note should be cited as follows: 

Tavolaro, J. F., J. R. Wilson, T. L. Welp, J. E. Clausner, and A. Y. Premo. 2007. 
Overdepth dredging and characterization depth recommendations. ERDC/TN 
EEDP-04-37, Vicksburg, MS: U.S. Army Engineer Research and Development 
Center. 
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