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Dredged Material Placement Alternatives 1997-2010
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Total USACE
Dredged Materials
(including contracts)
for 1997-2010:
2,400,000,000 m?

> 200 million m3annually in USA
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Richmond

Overview of dredge spoil utilization areas on Weanack Land LLP
property adjacent to Shirley Plantation. The dredge spoils (>
750,000 m? to date) are transported by barge to the port facility
shown in the middle of the photograph. The owner (Charles
Carter; Weanack Land LLP) converts them to agricultural uses.




Woodrow Wilson Bridge (2001 — 2004; 450,000 m3
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Woodrow Wilson Bridge | Horizon
+ depth | pH |PPAl| S NP2 | SC3
cm % % dS/m
“ApO0-5
~Bwl | 749 | 0.00 | 0.03 | 0.95 | 0.62
5-60
~Bw2
60 — 140 7.69 | 0.00 | 0.03 | 14 | 0.41
C
140 — 160 787 | 000 | 007 | 14 | 094

IPPA - peroxide potential acidity; 2NP = neutralization potential; 3SC — specific conductivity
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Weanack/VVT Testing Program

Tested > 30 candidate dredge materials In
past 10 years from mid-Atlantic region.

We use both EPA/\WYV acid-base accounting
(ABA) and hydrogen peroxide oxidation
(PPA) methods.

> 50% of saline source materials have net
lime requirement of over 10 Mg per 1000 Mg
material of CCE lime. We automatically
exclude all > 15 Mg/ 1000 Mg net acid and
we bulk lime all >5 Mg / 1000 net acid.



Maryland Port Administration —
MPA Cox Creek Facility

1.31 % Total-S (did not fractionate S)
7.13 % CCE (mainly sand- and silt-sized shell fragments)

-10 Mg /1000 Mg H,O, Potential Acidity (PPA)

Thus, by typical acid-base-accounting, this material
would have an NNP of ~ +30 Mg/ 1000 Mg, but PPA
predicted it to be net acid-forming.

Material had “other limitations” not discussed today
that would have potentially limited agricultural uses.



e Figs. from Wick et al. 2011 ASMR Proc.

Figure 1. Maryland Port Admunistration Cox Creck Facility dredge
material bemng placed at Port Tobacco. Shirley Plantation.
Charles City., VA. in November of 2009, The matenals
were immediately covered with a tarp to limuat rainfall
additions and oxidation.




T T
15 20
Number of Wet-Dry Cycles

Effect of lime rate on
pH and EC over 35
Wet-dry incubation
cycles in the lab. 1.0 x
=10 Mg /1000 Mg
CCE.

Lab pH was never <
4.0, but never > 6.2,
even at 1.25x PPA
lime addition rate.

EC of saturated paste
Kept on increasing!




Earle dredge basin

; ,- -"-. ‘ .."'" Ve, T ¢

o Sl A et

‘L e
:lﬂ'"'* ‘-‘ :

\w Vo N B .
MPA aC|d formlng dredge pIots/IyS|meters
(1) O lime

(2) bulk-blended lime at 12.5 Mg / 1000 Mg
(3) layered lime at 12.5 Mg / 1000 Mg (split among 3 layers)
Additional lime (10 Mg / 1000 Mg) was added to the surface In 2012




Zero-tension lysimeters collecting @ ~90cm.
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Figure 2. Schematic diagram for lysimeter locations within each treated
(control. bulk blended lime and layered lime) cell at the
Maryland Port Admimistration Cox Creek dredge material

study. Shirley Plantation., Charles City. VA.




2016 Soil profile for control; no lime.







Horizon
NO LIME +depth | pH |PPAL| S | NP2 | sC?
o e cm % % dS/m
"ApO-7| 3.82 | 243 | 0.60 | 0.16 | 2.97
~Bj1
2 _og 352 | 465 | 0.71 | 0.00 | 3.17
"Bj?2
26 _ 78 3.66 | 6.97 | 0.76 | 0.00 | 3.28
NCseu
28 _ o5 792 | 352 | 1.21 | 1.21 | 3.47

IPPA - peroxide potential acidity; 2NP = neutralization potential; 3SC — specific conductivity




Soil profile for layered lime. Lime added in 2010 to surface and at -
30 and -60 cm in layers without mixing or incorporation. An
additional 10 Mg/ 1000 Mg was added to the surface in 2012.
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LAYERED
LIME

.t 1

e
E

Horizon +

depth pH | PPAl| S NP2 | SC3
cm % % dS/m
“"Ap0-10|6.83| 0.00 | 0.79 | 0.99 2.44
"BJ 6.52 | 0.00 | 0.48 | 0.78 | 2.36
10 — 30 . . . . .
NCseu
30 — 64 4.22 | 4.16 | 0.75 0.11 2.80
N\ —
C38€864 489 | 993 | 1.19 | 052 | 4.67

IPPA - peroxide potential acidity; 2NP = neutralization potential; 3SC — specific conductivity




Soll profile for bulk-blended lime.
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BULK BLEND | Horizon +
depth pH | PPAl| S NP2 | SC3

cm %0 %0 dS/m

"Ap0-12| 7.58| 0.00 | 0.39 | 1.81 | 2.66

NCseu
12— 64 404 2.32 | 0.89 | 0.01 | 2.80
"C
64— 88 467 1.39 | 0.72 | 047 | 2.86

IPPA - peroxide potential acidity; 2NP = neutralization potential; 3SC — specific conductivity
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Figs. From Koropchak et al. 2015 - JEQ
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Mean total dissolved Fe (mg L'F)
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Vegetation Response

The plots were seeded (Fall of 2010) to Eragrostis curvula
(weeping lovegrass), Festuca arundinacea “bronson‘ (tall
fescue), Festuca brevipila “stonehenge® (hard fescue), Lotus
corniculatus “norecen* (birdsfoot trefoil), Lespedeza cuneata
(Korean lespedeza), and Secale cereale (cereal rye).

This initial seeding attempt and a subsequent effort in the fall of
2011 both failed to produce > 20% cover on any of the plots.
Another lime (@ 10 Mg ha') dose was added to the surface of
the two lime treatments in spring of 2012 and those plots finally
supported ~70% mixed vegetative cover by the fall of 2013.

The control plots remained barren through late 2014, but by the
summer of 2015 had begun to support a limited cover (~15%o) of
plants like weeping lovegrass invading from adjacent plots.






CONCLUSIONS

Collectively, our experience with managing these
materials in an upland environment indicates they
will be limited by our ability to accurately predict
liming needs and by their local ground- and surface
water impacts.

For this material (MPA saline dredge) the PPA
technique for estimating potential acidity was
superior to a more conventional acid-base-
accounting technique based on Total-S and CCE
determinations. However, neither adequately
predicted the nature of the acid release over time.



CONCLUSIONS

The exact nature of the phytotoxicity was not
directly determined, but we assume that Is was due
to a combination of (a) very high levels of soluble
salts the first two seasons combined with (b) high soll
heat levels due to the black color of the exposed
surface materials.

Overall results continue to support excluding
materials > 10 Mg /1000 Mg net potential acidity.



We deeply appreciate the support of
Charles Carter (Shirley/Weanack)

Chee Saunders (Marshall Miller/Cardno)
Rich Whittecar (Old Dominion University)
In these efforts over time.
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