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Sampling Objectives 
 DMMP & PSET regulatory decisions 

depend on representative sediment 
characterization data  
 

 
 Samples must adequately 

characterize the intended decision 
unit(s) (dredge prism & Z-layer) 
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Core Sampling Objectives 
 Sample on station 
 Sample the thickest (i.e., most 

representative) parts of the dredge 
prism 

 Achieve highest possible core 
recovery 

 Collect samples/subsamples from 
the targeted depths (dredge prism & 
Z-layer samples) 



Presentation Objectives 
 Cover the issues: 

 Low core recovery 
 Human-related error 

 Propose guidelines and 
contingencies for core 
sampling 



Issue No. 1: 
Low Core Recovery 
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penetration: 
7 ft. 

% Recovery = 
Length of Sed. Retrieved 

Depth of Penetration 
X    100 

5.25 ft. 

5.25 ft. 

7.0 ft. 
X    100 

= 75%  
Recovery 



Low Recovery:  
Substrate Limitations 
 Refusal (gravelly material, 

debris, etc.) 
 Material loss (core catcher 

doesn’t close): 
 Wood debris 
 Coarse-grained sediment 
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McGuire et al.  2012. Core sampling: influence on sediment profile interpretation. PIANC – Dredging 2012 
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Forces on the inner core wall 
prevent sediment intake;  

the core vibrates through the 
material 

-41 

-50 

-38 

-39 

-48 

-47 

-46 

-45 

-44 

-43 

-42 

-49 

-40 
ft

. M
LL

W
 

A (-42 to -46) 

Z (-46 to -48)  

Below Dredge 
Depth 

A 

7 ft. core; 50% recovery 

complete 
bypass of 

Z-layer 

A 

Z 

3.0’ 

0.5’ 

2.5’ 

0.5’ 
0.5’ 

partial 
bypass of  

Z-layer 
50% recovery 
(3.5’ sample) 

material from below 
dredge depth 

McGuire et al.  2012. Core sampling: influence on sediment profile interpretation. PIANC – Dredging 2012 

partial bypass 
of dredge 
prism (A) 

A 

Z 

1.5’ 

1.0’ 

1.0’ 



Low Recovery 

A 

complete 
bypass of 

Z-layer 

A 

Z 

3.0’ 

0.5’ 

2.5 

0.5’ 
0.5’ 

partial 
bypass of  

Z-layer 

material from below 
dredge depth 

A 

Z 

A 

Z 

2.0’ 

1.0’ 

0.5’ 

2.5 

0.5’ 
0.5’ 

non-linear 
shortening linear  

shortening 

? 

assumed 

McGuire et al.  2012. Core sampling: influence on sediment profile interpretation. PIANC – Dredging 2012 

? ? 

A (-42 to -46) 

Z (-46 to -48)  

Below Dredge 
Depth 

7 ft. core;  
50% recovery 

partial bypass 
of dredge 
prism (A) 

A 

Z 

1.5’ 

1.0’ 

1.0’ 

? 

Samples submitted for analysis MUST be representative of 
the planned dredging project 

THE REGULATORY PERSPECTIVE: 



Core Sampling Guidelines 
 Guideline: MINIMUM CORE RECOVERY 

If at first you don’t succeed, try, try again 
 Contingency: bring a grab sampler in case  

of refusal/low recovery in coarse-grained  
material 

 Contingency: post-dredge sampling may be 
required to characterize Z-layer if: 
 subsurface unit(s) cannot be sampled (refusal) 

OR 
 Z-layer sample collection is uncertain (low 

recovery) 
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Core Sampling Guidelines (cont.) 
Advance the core nose no more than 1 ft. below the Z-layer 
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 “We’re Not Gonna Take It” 



Human Error 
 Poor methodology, field notes, 

core logging practices 
 Vertical correction for tide/river 

level 
 Depth to mudline 
 Depth of core barrel penetration 
 Not calculating core recovery 
 Incomplete/incorrect data 

recording/reporting 
 
 

The Z-sample should 
have been taken here 

The Z-sample was 
taken here 



Core log provided on 
4 Sept 2013 (uncorrected) 

Log revised w/ 
vertical corrections 
on 25 Sept 2013 

Tidal corrections made 
3 mos. after sampling! 

Sampled on  
19 June 2013 



Human Error 
Contractor collected Z-sample from the core bottom 
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Human Error: 
What We’re Going to Do About It 
 Preventive measures: 

 Pre-sampling meetings w/ DMMP/PSET 
 Standardize fields in core (and grab) sample logs 
 Develop field checklist for samplers 

 Negligent sampling = err on the side of resources 
 Longer review times 
 Reject some or all sample data 
 Re-sample project (& re-analyze samples) 
 Post-dredge characterization 

 



We Need Your Help 
Please provide comments to help us improve our 
core sampling guidelines 
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McGuire, C., P. McGuire, D. Richardson, & J. Holmstadt. 
2012. Core sampling: influence on sediment profile 
interpretation. Presentation by TetraTech staff at the 
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Questions? 
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