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Upland placement alternatives

e Confined disposal
e Beneficial use

Sustainable Sediment Management and Dredging Seminar
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Habitat development

Beach nourishment
Parks & recreation
Agriculture, forestry, horticulture, aquaculture
Strip-mine reclamation/Solid waste management
Construction/Industrial development
Multipurpose

Huron Harbor CDF
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Sustainable Sediment Management and Dredging Seminar

Regulatory concerns and available guidance

 Regulatory
« CWA Section 404

Untac Seten Degwmant ot EFARL 82008
ey

Evaluating Environmental

Effects of Dredged Material
Management Alternatives—
A Technical Framework

« Guidance
« USACE/EPA
Technical Framework
 Upland Testing
Manual
 Draft — Great Lakes
Regional BU Manual
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Upland pathways

Effluent

Runoff
Volatilization
Leachate
Plant/Animal Uptake

Birds/

Wildlife |

Sustainable Sediment Management and Dredging Seminar

Precipitation

| Air

Plant / Animal l
Uptake

¥

l Volatilization

Quality

Surface
Runoff

Weir

Dike
_ SENE I Infiltrati
 Disposal vs. BU NIEration
Effluent
>
Leachate
Ground | Surface
4
Water Water
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Sustainable Sediment Management and Dredging Seminar

Upland pathways — Unconfined / BU

Precipitation

Birds/
Effluent Wildnfe‘_\ l l " t'II' ) L, Air
Runoff . olatilization Quality

A

e \Volatilization Plant / Animal ]
Uptake
e |eachate Surface
 Plant/Animal Uptake - ;ﬁgt _Runof P Surface
s _— Water
Unsaturated
) Saturated
* Disposal vs. BU Infiltration
Seepage
Leachate
Ground |

Water
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Sustainable Sediment Management and Dredging Seminar

Pathway evaluation

e Tier|l— Existing info
o creening

e,
O .
= e calculate concentrations
=2 0 » conservative assumptions
> . .
||y » bulk sediment concentrations
g E S > equilibrium partitioning
8 LL] e spreadsheet available
g e consider initial mixing/dilution
A

e _compare to appropriate criteria
. aboratory testing
e used to generate pathway
concentrations

\ | e Tier IV - Case specific

US Army Corps of Engineers e Engineer Research and Development Center
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Sustainable Sediment Management and Dredging Seminar

Effluent

Incoming
Dredged Material

Receptors:
Atmospheric

Oxygenation Weir

Wind Mixing

Turbulent Mixing
And Oxygenation

Aguatic species

‘ .
En.trainment and: Sedimentation of
® Mixing of Fine Supernatant Particles

Criteria:
- Particles

z& - -ﬂr . {L_' State/Federal
: e, WQS/WQC
lus Particles _

Bottom Deposit Effluent

L]

Receiving
Waters
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Tier |

Eff | u e n t COCs with No WQS or Interactive
COCs with WQs <Fo||ow Both Pathw% Effects of Concern

as Needed
Compare predICted efﬂuent Conduct Screening Evaluations
concentration with WQC/WQS ¥
Evaluate Initial Mixing Tier Il
Consider initial mixing ¥ Screening
Information >
Sufficient For
Tier Il — Screening a Decision ?
« Effluent concentration predicted -
based on equilibrium partitioning (K) oeceen
and bulk sediment properties . _—mmEEmEEmEEmEEmEEmsm- _V_ —— == -
) . Conduct EET and LTCST ?g;iﬁ‘g}’gg%ﬁ%“&'} Tier Il
Tier lll — Testing 3 ¥ Testing
 Modified Elutriate Test o
Evaluate Initial Mixing Evaluate Initial Mixing
» EFQUAL model

L 7

Information
Sufficient For
a Decision ?

NO

e Column Settling
» SETTLE model

» Toxicity Evaluation (procedure in ITM)
» LAT-E model (or EFFLUENT)

Effluent WQS
Decision

EET = Effluent Elutriate Test
LTCST = Long Tube Column Settling Test

Effluent Toxicity
Decision

v
Tier IV

US Army Corps of Engineers e Engineer Research and Development Center
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Sustainable Sediment Management and Dredging Seminar

Effluent — Modified Elutriate Test

1. Mix sediment
and water to
expected influent Suspended Solids

concentration’ 2 Aerate in 4L Determination
cylinder for1 hr

Water from
dredging site 3. Settle for expected
Air mean field retention
<~ timeupto24hr 4. Extract sample
Sediment maximum and split

Chemical Analysis
Total Concentration

\4
5. Centrifugation or

0.45 pm filtration

T Csl = % Fines + 3 x % Coarse Chemical Analysis

Dissolved Concentration

US Army Corps of Engineers e Engineer Research and Development Center
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Sustainable Sediment Management and Dredging Seminar

Effluent — Column Settling Test

Column
e 8-in diameter, > 6-ft tall
 Ports every 6in.
Fill column with slurry at
expected influent solids
concentration
e Csl=% Fines + (3 x % Coarse)
15 day test
« Sample supernatant TSS
 Record interface height
Predict rate of settling and

effluent TSS
e SETTLE model

Interface Height (ft)

Avalon Zone Settling

/

Zone Settling Velocity = 0.16 ft/hr

P N WA OO N

o

4 8 12 16 20 24 28 32 36 40
Time (hrs)

1000

Settled Solids Conc (g/L)

100

Avalon Compression Settling

C = 262.6 * T0.1361

/M

1 10
Time (days)

100

@;_

Supernatan
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Sustainable Sediment Management and Dredging Seminar

|n|t|a| M|X|ng Model/Technique | Hydrodynamics Conditions

40 CFR § 2_30'3 (m) The term miXi”Q zone Dilution Volume Steady Uniform General
means a limited volume of water serving as a

zone of initial dilution in the immediate

. : : . Macintyre Steady Uniform Riverine
vicinity of a discharge point where receiving

water quality may not meet quality standards |[CDFATE
or other requirements otherwise applicable to |(CORMIX)

Steady Uniform

the receiving water.

Unsteady Tidally influenced

TABS Nonuniform Rivers & Estuaries

Receiving Water

M"/’ Outfall~ /
2

Dredged
Material
Containment
Area

US Army Corps of Engineers e Engineer Research and Development Center
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Runoff

Receptors:

\ \\ Aguatic species
AR ?

\\ \ Transpiration

ERANE o
T \ \ Criteria:
\
Leaching Evaporation State/Federal
WQS/WQC

&

Discharge

Ponded

US Army Corps of Engineers e Engineer Research and Development Center
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Sustainable Sediment Management and Dredging Seminar

Tier |

R u n O ff COCs with No WQS or Interactive
COCs with WQS <Follow Both Pathw% Effects of Concern

) as Needed
Compare predicted runoff
COﬂCentratlon Wlth WQC/WQS Conduct Screening Evaluations
v .
Evaluate Initial Mixing Tier |l
Consider initial mixing 7 Screening
Infqrmation
Tier Il — Screening 2 Decision ?
« Effluent concentration predicted ot
based on equilibrium partitioning Decision NG
(Kd,OX and Kd,unOX) and bulk Sedlment - s s s . N I I IS IS DS DS DaE DS DBaE Ban e [aam Dae EaE Eam EEm B
properties A4 _
IConduct SLRP and/or RSLS Runoff Tests Cor_:_del;;:; \\:v\/i?;lelggr?él#n,\;le'g?sriﬁity Tier Il
- - Testi
Tier Il — Testing v v eeing
o Simplified Laboratory Runoff Evaluate Initial Mixing Evaluate Initial Mixing
Procedure (SLRP) mforxmon
» Wet (unoxidized) and Dry (oxidized) Sufficient For >
. . . igi Decision ?
- Rainfall Simulator/Lysimeter System 2ecision ~ —
(RSLS) No
SLRP = Simplified Laborat R ffP d
> RUNQUAL model RSLS = R:?naél:eSimila?tirgn(?Ir_{/si:Jnne?er Sr;sctimure
 Toxicity Evaluation (procedure in ITM) _esEEEEEEEEEEEEEEEAEYLY DD EEEE
» LAT-R model (or RUNOFF) Tier IV
US Army Corps of Engineers e Engineer Research and Development Center
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Sustainable Sediment Management and Dredging Seminar

Runoff — SLRP Procedures

Unoxidized (Wet)
‘ ' 500 — — Dissolved
Sediment ﬁ mg/L Filter [’ Chemical Analysis
Agitate 1 hr _
ﬁ 5000 > Split

DI Water mg/L Sample Total Chemical

Analysis

50,000 .
mg/L TSS Analysis
Oxidized (Dry)
] i ) ] Add H,O o ;
AN Dricd Sediment 2t BN Oxidized Sediment
Grind Dry,
Regrind
50 SN Dissolved
Dried Sediment! or mg/L Filter | Chemical Analysis
Oxidized Sediment? s gttate Thr g

mg/L Sample Total Chemical

DI Water Analysis

5000 >

mg/L TSS Analysis

"For Nutrients/Organics; 2For Metals

L®

30% H50,

mw"'fw.”
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Runoff — SLRP predicted copper

10000

Copper, ug/l

1000

100

-
Q

0.1

+« Wet Total
-=— Wet Dissolved
4 Dry Total

-~ Dry Dissolved

50 SDID 5060 50000
Suspended Solids, mg/l

This is why we do both wet,
and dry SLRP tests

US Army Corps of Engineers e Engineer Research and Development Center
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Sustainable Sediment Management and Dredging Seminar

Runoff — RSLS Procedure

 Specialized equipment

60 gal sediment

« Conduct on wet; allow to dry 6 months,
repeat on oxidized sediment

 Test specifics
« Rainfall
e 2in/hr, 30 min events, 3 events
« Sample
 Runoff rate — every minute
e pH, TSS, EC
« Every minute up to 15 min, then
every 5

« Chemical analysis
« Composite of 5, 15, 25 minutes
after runoff begins
e Dissolved and total

g et 8

US Army Corps of Engineers e Engineer Research and Development Center
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Sustainable Sediment Management and Dredging Seminar

Leachate
- Receptors:
Precipitation Volatilization
) b I Runoff Weir - GW Supply
Plant/Animal Uptak - (freshwater)
Effluent -Benthic zone

\ AL LRI receptors (marine)

Criteria:

GW or
surface water
standards

Ground | eachate = Seepage —__ surface

*_-—-
Water Water

US Army Corps of Engineers e Engineer Research and Development Center
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Sustainable Sediment Management and Dredging Seminar

Leachate === ===---- -

. . Conduct Screening Evaluations
 Tier Il — Screening v
e Equilibrium partitioning Evaluate Atenuation
» Laboratory determination of sediment v Tier Il

chemical properties
o Attenuation

Information .
Sufficient For Screening
a Deci:::ion ?

Leachate
Decision

« Compare to applicable GW or surface NO
water standards | @ meaeeeeeeememmemem—m === - =
. . Conduct SBLT or PCLT Tests
e Tier lll — Testing ¥
 Freshwater sediments Evaluate Attenuation Tier Ill
» Sequential Batch Leach Test (SBLT) v Testing

« Marine (saline) sediments
» Pancake Column Leach Test (PCLT)

Information
Sufficient For
a Decision ?

Leachate
Decision

* Groundwater modeling © T
» HELPQ e e e e e e e e - - -
» MultiMed/IWEM _
> GMS Tier IV

US Army Corps of Engineers e Engineer Research and Development Center
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Sustainable Sediment Management and Dredging Seminar

Leachate - Sequential Batch Leach Test (SBLT)

 Load sediment in a 4:1 water-to-
sediment ratio under anaerobic
(nitrogen atmosphere) conditions
(for unoxidized dredged materials).

 Shake for 24 hours, centrifuge, and
filter leachate.

 Add water to sediment to make up
that removed. Repeat steps 1 and 2.

 Repeat procedure for at least four
cycles.

US Army Corps of Engineers e Engineer Research and Development Center
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Sustainable Sediment Management and Dredging Seminar

Leachate - Pancake Column Leach Test (PCLT)

&S CW
STAMLESS STEEL

Laboratory-scale physical model of contaminant TG
elution from dredged material === sueLe

Thin layer column to maximize the number of zu
pore volumes eluted

/-HA'I'H..EE‘S LA Ol
I

Testing conducted in up-flow mode smm o

'_MJ |1zmumu

e U
'. A

Pore water velocity
limited to
1 x 10 cm/sec

o5 o
Elution of 30 e .
pore volumes L
recommended

US Army Corps of Engineers e Engineer Research and Development Center
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Sustainable Sediment Management and Dredging Seminar

Volatilization

 Not regulated under Clean Air Act.

Evaluation designed to meet exposure standards under OSHA. Receptors:

Humans
working on site

or adjacent
Plant-Covered

Sediment
Exposed
Sediment Ponded
Water
Criteria:
— o . OSHA Human
Welir

Exposure
Standards

Dredged Material

US Army Corps of Engineers e Engineer Research and Development Center
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Sustainable Sediment Management and Dredging Seminar

\olatilization = ======o-- b mmmmmmm o

Conduct Screening Evaluations

v

Evaluate Dispersion

e Tier Il — Screening

e Equilibrium partitioning based on 3 o
Henry’s Law, bulk sediment e 2 > Screening
properties — o

 Tier lll — Testing .oecision

e Laboratory and field proceduresto ¢ 71

quantify volatile losses d"*' Sl Tl
’ DiSpeI‘Sion Evaluate Dispersion Tier Il
* Predictive models v Testing

Information
Sufficient For
a Decision ?

NO

» Gaussian models
» More sophisticated, e.g. AERMOD

https:/lwww.epa.gov/scram/air-quality-dispersion-modeling

Volatiles
Decision

Tier IV

US Army Corps of Engineers e Engineer Research and Development Center
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Sustainable Sediment Management and Dredging Seminar

Volatilization — Tier Ill — Volatile Flux Chamber Test ... v
* Load dredged material into flux chamber N — wli
Attach COC-specific air sampling tube Drierite g
(traps) 2 Bubbler
« Arrange in series for multiple COCs Humidity and
Apply air - 1.7 L/min priertte flow controls v

« “House” air, compressed gas, or

vacuum pump

« Flow meter at entrance, traps to
remove contaminants

Sample air passed over DM surface |
« Sampling intervals depends on Hygrometer

concentration

e E.9.6,24,48,72hours, 5,7, 10, and

14 days

Flux determination:

i

Contaminant trap

15cm

»  Fume hood

NL(t) =Am /At / A,

28-30 Nov 2018
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Summary

Upland placement
 Disposal in CDFs

Beneficial use
alternatives

Tiered screening process

Pathways

Effluent
Runoff
Leachate

Volatilization
Plant & Animal

uptake

Sustainable Sediment Management and Dredging Seminar

Tier | Exisiting
Info

Tier 1l Total
release
screen
and/or

Solubility
partitioning
screen

LTCST
turbidity/TS
S EET
chemistry
EET toxicity

Tier 11l

Tier IV

Exisiting
Info

Solubility
partitioning
screen

SLRP
and/or
RSLS
chemistry

SLRP
and/or
RSLS
toxicity

Exisiting
Info

Solubility
partitioning
screen

SBLT
chemistry
and/or
PCLT
chemistry

Exisiting Info

Volatility
partitioning
screen

VFC
chemistry

Exisiting Info,
conceptual
site model,

complete
exposure
routes

DTPA Extract,
COC
elimination

Plant
bioaccumulati
on test

Case specific study or risk assessment

Exisiting Info,
conceptual site
model,
complete
exposure routes

TBP
Calculation,
cocC
elimination

Animal
bioaccumulatio
n test

US Army Corps of Engineers e
28-30 Nov 2018
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