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M a n u a l Requirements and Procedures for Evaluation of the
Ocean Disposal of Dredged Material in Southeastern U.S.
Atlantic and Gulf Coast Waters

1977
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1993

2002
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Ocean Dumping Program Coordinator
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1972 * Old Guidance

1977 e Difficult to Follow

1991 * Improve Regional
Consistency

1993
» Court Decisions: Existing

2002 guidance was found to be

2008 inconsistent with the « Outdated Methods
regulations

2012 * Improved Detection Li

"The Green Book is merely a
Present guidance document which  Advances in Scientifi

cannot_be given the e_ffect"of Methodology

“amending the regulations.
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Clarification on permit application and coordination requ

1972
Reference site selection,

R Identification of contaminants of concern,

1991 Additional guidance on sampling and sample handling,
Advances in chemical testing,

1993 Updated reporting limits,

2002 Species and test conditions for biological testing,

008 Additional bioaccumulation interpretation guidance,
Guidance on data reporting and statistical analysis, and

2012 Detailed guidance on SAP and QAPP development.
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SERIM — Updates

Updated links to online resources

Updated lists of contacts

Revised SAP/QAPP format

Provides appropriate digestion procedures

Bioassay test condition updates

Corrected reference station locations

Updated guidance on design and size of dredging/testing units

1972
1977
1991

1993
Procedures for toxicity identification evaluations in the water column

T » Procedures for ammonia reductions in water column toxicity tes
e Justification for ammonia application factor

5008 Updated procedures for calculating sums of organic constituents wh

non-detected values are present ”

2012 New guidance on water guality modeling including how to address
material bulking and clumping during the dredging process
Presen Additional guidance on bioaccumulation interpretation
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1972

Results are used to calculate the limiting permissible

1977 concentration (LPC):
* That concentration of dredged material in the receiving water
1991 | which, after allowance for initial mixing, will not exceed a toxicit)
threshold defined as 0.01 of a concentration shown to be acutely

1993 toxic to appropriate sensitive marine organisms (LC.,/EC.,)

When there is reasonable scientific evidence on a specifi
2002 i : . . i

waste material to justify the use of an application factor
5008 other than 0.01, such alternative application factor shall

be used in calculating the LPC.

2012 SERIM Updates provides justification for alternative

application factor (0.05) when toxicity is due solely to
ammonia
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at does this
o

1972
For an LC., of 24.4%
1977 D, = (100 — (24.4% X 0.01))/(24.4% X 0.01) = 409
1991 Substituting an AF of 0.05 for Ammonia
D, = (100 — (24.4% X 0.05))/(24.4% X 0.05) = 81

1993

2002

2008

2012

Present

3,600 cubic yards
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I

Joxicity due to ammonia cannot be determined si
1972 ammonia in the elutriates

e You must document this through the application of TIE
1977 | procedures

1991 » TIE procedures, and resulting LC.,s/EC.,s, can only be used to
determine if all of the observed toxicity is due to NH,
1993
e Alternative AF (0.05) is applied to the original toxicity test results only
2002 not to the NH, reduced test results.
2008 » The potential effect of the ammonia-stripping process on the
chemistry of the elutriates must also be assessed. If metals toxicit
2012 removed with the ammonia toxicity during the ammonia-stripping

process, the results of the water column bioassays could be
Present : biased.
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1972
“Short-Term FATE of

dredged material disposal

1977 .
in open water”
1991 Models discrete discharges
from barges and hoppers
1993 Used to evaluate potential
water-column effects
2002 (dllutlon)
2008
Common Incorrect Assumptions
2012 Volume Fraction = Weight Fraction
No water in the dredged material
Present Water doesn’t count

In disposal vessel characteristics = in situ characteristics
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Dredged Material = Water and Solids

1972
STFATE Volume=V, .. +V. ..
1 |
977 Disposal Volume = V... +V. 4
1991
1993
2002
2008
2012
| Solids
Present ™ Disposal Vessel
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1972

1977

1991

1993

2002

2008

2012

Dre’:’dged Material Characteristics

Grain Size Distribution Report

§3§ 8 5338

ey -

GRAIN SIZE - mm.

- Gravel
oarse | Fine | Coarse |

% Sand
Medium |

00 [ oo oo

w |

Tost Results (D-422 & D-2216)

ening Percent Spec.” Pass?
Finer (Percent) | (X=Fail
100.0

Material Description

SILT, organic-H, littk
gray, (OH)

PL= 67

USCS (D 2487)=  MH

Dgg= 0.0209
D5
Dip=

Total Solids- 29.7%
Specific Gravity- 2.5

Date Received: 9.2

Atterberg Limits (ASTM D 4318}
te 112 Pl

e fine-graing w-sized rock, darl

= 105

Classification
BASHTO (M 145)=  A-7-5(126)
Dgg= D.0088 Dgo= 0.0023
30= 5=
Cy* Ce=
Remarks
Dup- 28.6%
3

5412 Date Tested: 10-29-12

i Material Description Data - Hopper Dredge

E:'r':tl:'l S:;:ssi:;e Material Pmpellies]

v

Clumps

Coarse_Sand
Medium_Sand
Fine_Sand
Silt

Clay

Sludge

SAND

43

‘Gravel

Solids
Fraction

Specific
Gravity

Volumetric Fall
Fraction

Deposition
Velocity (Ft/Sec) | Void Ratio

Critical
Shear Stress
Lbs/Ft22

Stripped
During Descent?
YorN

Clumps
Gravel
Coarse_Sand
Medium_Sand
Fine_Sand
Silt
Clay

16

27

27

27

27
265
265

0.4
0.5
0.55
0.6
07
36
510

99
99
0.02-0.03
0.01-0.03
0.01-0.02
0.007-0.01
0.0006-0.007

Gravel

2.700

0.500

99.000

‘ Cancel | | Help |

Present

. Atlanta, GA

Testod By: P}
Checked By:
Title:

Solids Concentration (C_,) can be expressed as a function of percent solids (n) and specific gravity (Gs) as,
Ns

Csol =
Gsx(100—ns) +ns
M ><E X Csol
100%

and volumetric fraction (vf) =
Gsf

where Gsf is the specific gravity of the sediment fraction and wf(%) is the percent solids (or weight
fraction) of the sediment fraction.
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1972

1977

1991

1993

2002

2008

2012

Present |

Vhen material is dredged,
additional voids are formed and
the volume the material occupies
in the disposal vessel is greater
than the volume it occupied in
the ground (in situ). This increase
can be expressed as a percentage
of the in situ volume or as a ratio
of the two volumes and is
generally known as the bulking
factor.

Any bulking during the dredging
process needs to be accounted
for when estimating the
volumetric fractions of each
sediment fraction.

. Atlanta, GA

Vt+Ve
= =1+

Bulking Factors When Dredged Mechanically

Sediment Type

Hard rock (blasted)
Medium rock (blasted)
Soft rock (blasted)
Gravel, hardpacked
Gravel, loose

Sand, hardpacked
Sand, medium soft to
hard

Sand, soft

Silts, freshly deposited
Silts, consolidated
Clay, very hard

Clay, medium soft to
hard

Clay, soft
Sand/gravel/clay
mixtures
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Bulking Factor (B)
1.50-2.00
1.40-1.80
1.25-1.40

1.35
1.10
1.25-1.35
1.15-1.25

1.05-1.15
1.00-1.10
1.10-1.40
1.15-1.25
1.10-1.15

1.00-1.10
1.15-1.35
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lumping of dredged material can significantly reduce the arnr
free water available and thereby reduce predicted adverse wat
column impacts.

e The amount of clumping that occurs is predicted using Atterberg lin
(liguid and plastic limits), given as engineering water contents. The
percent clumps clumps can be estimated as follows:

1972
1977
1991
1993 If w% > 1.8 LL, percent clumps equal 0%.

2002 If w % < LL, percent clumps equal 100%; otherwise,

a)(%))

LL

2008 (1.8 —
%Clumps =100% x
0.8

2012

where LL is the liquid limit (given as engineering water content) and

Present | (%) 1s the water content of the in situ dredged material.
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1972

1977

1991

1993

2002

2008

2012

Present

What does this mean?

Solids In Situ
Fraction Volume
Fraction

Clumps
Sand
Silt
Clay
Water

In Vessel
Volume

Fraction
(B=1.11)

Clumping

Dilution
(9000cy)

Max Disposal
Volume (cy)
(LPC=0.244)
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1972

re-2008
1977 — FDA Action Levels

— Reference Levels
1991 — ERED Database

2008 Manual:

1993 — Ecological Effects Levels

— Background Concentrations
eLPIE o 2014: _ n

Bioaccumulation Risk

— Bioaccumulation Risk Assessment Modeling System |Assessment Modeling
2008 (BRAMS) System (BRAMS)
2012

Bioaccumulation
Evaluation Screening Trophic Trace
Present Tool (BEST)

2014 Western Dredging Association Eastern Chapter Annual Meeting /. )
October 16, 2014 < z
’ %%“M 05 US Army Corps

Atlanta, GA S S of Engineers ®
Q1 prot€s



1972

1977 . Risk calculated based on
the characteristics of the
EA  site including:
— Environment
1993 — Species

—  Chemicals and
2002 concentrations

— Food Chain Dynamics

LB o Outputs:

— Total carcinogenic and non-
2012 carcinogenic risks to humans

Toxicity quotients for
Present ecological receptors
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1972 Infauna

Crabs/Shrimp
1977 Forage Fish
Preditors
1991 Water Column Based Trophic Community
— Zooplankton
— Planktivores
1993 — Piscivores
Receptors
S — Marine reptiles
— Birds
2008 — Marine mammals
— Humans
2012 Environmental Inputs
Total organic carbon in sediments
Presentl | Dissolved organic carbon in water

Particulate organic carbon in water
Water temperature near seafloor
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1972
1977 December 2014: proposed updates
e reviewed and approved by USACE

1993 e Early 2015: Updates incorporated and
published

2002
2008

2012
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2014 Western Dredging Association Eastern Chapter Annual Meeting 7> g
October 16, 2014 s W ¢
%M\g US Army Corps

. Atlanta, GA of Engineers ®



Acknowledgements

1972

1977 ANAMAR Environmental Consulting
2« USACE Wilmington District

1993 EA Engineering

2002 USACE ERDC

2008 Port Gamble Environmental Sciences

2014 Western Dredging Association Eastern Chapter Annual Meeting )
October 16, 2014 < z
! %%M 5 US Army Corps

Atlanta, GA %, <& of Engineers ®
24 protes




