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Sustainable Sediment Management and Dredging Seminar

Conceptual Model

Water Quality Evaluation

* One of the pathways considered
in open water placement

» Still consider sediment toxicity
> Still consider bioaccumulation

e Implications
» Does not “fail” the material
»Impacts management options

Pathways Receptors

e Historic info / exclusions (Tier [) e ™
e Analytical chemistry (Tier Il) l uuuuu
* Toxicological data (Tier Ill) |
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Sustainable Sediment Management and Dredging Seminar

Why Dredging Evaluations Are Done

Water Quality Evaluation Requirements

Problem: Manage contaminated sediment
e 300-400 mcy dredged annually
e 12-20 mcy special management

Requirements: regulations on sediments

e Ocean Disposal: MPRSA (40 CFR 227)

» Limiting Permissible Concentration (LPC)

DM cannot exceed after mixing based on:
A. WQC, or
B.  Toxicity (or toxicity X safety factor)

 Inland disposal: CWA (CFR 230, 404b1)
» Mixing zones determined by the state
» Compliance with WQS, bioassay testing

“...unreasonably degrade or endanger: human health, welfare, or amenities,

marine environment, ecological systems, or economic potentialities...”
S=consT. ff

LA S W
TTTT Port Canaveral;
Must meet LPC after Must meet LPC/WQS at all times
4 hours mixing

: <« MIXING ZONE —> : < OUTSIDE ZONE —>

arge of dredged material
the WQS to be exceeded
ixing zone unless the State
iance to the standard.”
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Sustainable Sediment Management and Dredging Seminar

Water Column Evaluation

Main Discussion Points

DM suspended for a short time @::@::@:@

(short-term exposure, effects)

* Historic info: determination? ] ——

» Exclusions, new pollution?
> Previous toxicity, dredging method < 'd}z“}::o N\

com
| PC vs. modeled concentration

Increasing information and cost

>> 40 CFR Part 227 (MPRSA) 40 CFR Part 230 (404(b)(1) Guidelines) (CWA)
Q / Q Outside Mixing Zone
> . Inside Disposal Site Outside Disposal Site e e
ust meet applicable
B I O a SS ays Before initial mixing (4 hr): Before AND After Wa5at all times
may violate LPC initial mixing (4 hr):
Afterinitial mixing (4 hr): C<LPC C<LPC
: L R
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Sustainable Sediment Management and Dredging Seminar

Elutriate Preparation

e Types of elutriates

»Standard Elutriate Test (SET)
» Effluent (Modified) Elutriate Test (EET, MET)

»Dredging Elutriate Test (DRET)

30
"} minute
1 part mixing
sediment

TER |

Biskeval Tesdhis

........

* Remove overlying water|
+ Centrifugation / filtration
+ Chemical analysis :

Elutriate 4 parts site water 2 weeks+ ‘
preparation 1 part sediment 8 weeks — , , & .
- - - Toxicity Evaluation Chemistry Evaluation
Elutriate Disposal site water, lab water, (centrifuge ONLY i required forvsiilty |
dilution other approved water Prepre = = _ icg“ie”t”f“ge
ilution 3
Statistical comparisons series i |
Same as above = Filt
(0% treatment) ! ? o Ter
pernatant
. Conduct — 0.45km for dissolved
Negative Control Not applicable bioassays % % [
_ (lab reconstituted, natural) | “Liquid Phase”
Ol‘ganlsm Health Determine NOEC, —Compar.e
LOEC, MATC, LCs, concentration
Reference toxicant test and LPC e
of initial mixing)
r
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Sustainable Sediment Management and Dredging Seminar

Elutriate chemistry

e N wQC/WQsS Compliance Evaluation

e Established CoC list == D
e Compare to WQC/WQS

* Determine exceedences

e Determine required dilution

* CWA: determination possible?

Estimate Dissolved Concentration
Contaminants in Elutriate
using conservative partitioning screening
approach (Section 7.5)

v

Identify CoC requiring greatest dilution
(Section 7.5}

v

Model Mixing of Predicted CoC Elutriate
for Acceptability
(Section 7.5 & 7.8)

Initial Evaluation

Acceptable impacts predicted.
Complete initial evaluation by
comparisons with previous
technical determinations.

No

[Contaminant] >
WQC or WQS?

Determine if bioassay testing is

.............................................................................. — alsorequired. See Figure 7-2)
Background Acute Water Dilution - -
Analyte | Units Concentration Quality Criteria | E-KB16-5 | Needed for C St s L )
(from SMMP) (from SERIM) Elutriate = Compliance | v
Copper | mg/L 0.0016 0.0048 | <0.0010 | Below Criteria | @:‘:ﬂ‘,:‘.:.":‘::::::::fi‘:"‘"’“‘
Nickel | mg/L 0.001 | 0.074 0.0011 | Below Criteria | Fection 79
Zinc _mg/L 0.0243 0.09 0.0403 | Below Criteria _' RSP ;ioassavTestingD
Ammonia | mg/L 0.109 241" 9.72 3.2 | Ifraquired
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Sustainable Sediment Management and Dredging Seminar

Elutriate Bioassay
e Recommended: species -mm

. Pimephales Daphnia
re p re S e ntl n g 3 p hyl a CWA Freshwater Oncorhynchus Ceriodaphnia
. . . Menidia Americamysis, Palemonetes
> CWA ( |f n e e d e d ) CWA B Cyprinodon Copepod
" Multiple recommended Americamysis
. e MPRSA Marine Al Americamysis AN T AT
] N 0O WQC’ un kn ownhn tOX|C|ty Cyprinodon Urchin embryo

Copepod

» MPRSA (3 species required)
» Bioassays determine LPC

e Selection of appropriate
test species

US Army Corps of Engineers « Engineer Research and Development Center %
ufsEA ényc rps : MEBQQ



Sustainable Sediment Management and Dredging Seminar

Frequently Encountered Issues

. . % EPA Ege‘né’f‘é‘ta. Protection A Getober 2001 002
° Wate r h O I d tl m e Im pa Ct O n Metljods f9r Collecti.on, Storage and '
field/lab logistics: 2 weeks ;’:f;.";t;‘;:;f;:;"g;;.sg?,':;;';;? T ChomiEn

Technical Manual

v |

e Species selection

» Historic use / database

» Ecology, sensitivity
. “
Adjust down J Adjust down J Adjust down
»Salinity adjustments . Qe
y J 25030 [Mﬁiﬂjﬁg FAmericamysis,
(stress, control charts) Americamysi
. .. 21-25 Cyprinodon adjust up ’ MAdjust up
»Ammonia toxicity
. . 11-20 Cyprinodon MAdjust up MAdjust up
* Application factor Gpriodon Madustup  MAdustup
* Bin restrictions =4
US Army Corps of Engineers « Engineer Research and Deveﬁlopment Center . *\1{%
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Sustainable Sediment Management and Dredging Seminar

120

~

[ J [ J
110
Determine if acute toxicity is observed. D a ta I I lt‘ ! r p r‘ !ta t I O n 1:2 LC50 (64%) X 0.01
Compare endpoint (e.g., survival) in 100% —_ —
eIuI:riate to zndpoinfin dilution water. (;S 801 (LPC) =0.64%
'S 701
3 lis reduced > 10% LFC UE) 60
-(z 20% fc.}r cievee-lﬁpr;went:l. = 509 e
2 Dilution water relative to the dilution water O 40
Survival? O 4]
(O]
QO 20
Survival is 101
reduced < 10% 0
(<20% for 4 ; ; ; ; ; ;
development) Perform statistical 0 20 40 60 80 100
dlionwate comparisen Elutriate Concentration
il >10% reduced | Lowest LPC
T2 TS % Invertebrate | Zooplankton )
MH- &stat.sig?_| Lc/Ecs0 | (x0.01
0% 98% 98% 96%
Endpoint in
e 10%  94% 98% 97% No o
No ik DMMU 1 >100% it
reduced relative 50% 94% 100% 97% No restrictions
inthe dilution
< 100%  100% 100% 96% No  Most sensitive species
Yes
0% 98% 98% ( 96% \ No (
Is survival
0 10%  98% 98% 97% No
w T . DMMU 2 > 64% 0.64
l l 50% 96% 96% 88% No
; v
Noacute toxicity et | e e 100%  70% 98% 0% Yes \_

predicted (See Table 7-4)

|See Table 7-4)

\
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TIER 1II:

Toxicity Data Interpretation

Bioassay LC / EC50 Action Value for model
Interpretation

e.g., LC50 = 64%
42% X 0.01 = 0.64%

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

Data Interpretation

Modeled Concentration

e LPC =0.64, Requires 156X dilution

e Conclusions
1. DM discharge toxicity not predicted

relative to the reference condition

2. DM discharge toxicity is predicted
relative to the reference condition

3. Further information needed for
actual determinations (Tier V)

LCsy or ECs

ERDC ‘

INNOVATIVE SOLUTIONS
far a safer, better world

US Army Corps

of Engineers,,
Engineer Research and
Development Center

ERDC TR-16-2

Ocean Dredged Material Disposal Site
(ODMDS) Authorization and Short-Term FATE
(STFATE) Model Analysis

2014 - 2015 Working Group Findings Report

Jase D. Ousley, Paul R. Schroeder, Susan Bailey,
Matthew J. Lang, and Alan Kennedy

March 2016

Limiting Permissible Concentration Minimum Dilution

Site (%Elutriate) APIE;I;E::OH (% Elutriate) to Achieve LPC
Americamysis Menidia Mytilus Americamysis Menidia Mytilus Compliance
DMMU 1 NA NA NA 0.01 NA NA NA NA
DMMU 2 NA NA 64 0.01 NA 1 0.64 156
US Army Corps of Engineers « Engineer Research and Development Center t’mﬁ
' ERDC
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Sustainable Sediment Management and Dredging Seminar

Modernizing Evaluations
Limiting Permissible Concentration (40 CFR 227.27)

ERDC .|~

NNOVATIVE SOLUTIONS ‘
US Army Corps 1Ior 2 safer, nlﬂlll' nlmrlu ‘ ‘
of Engineers, T3 al

ZONE » ! « OUTSIDE

Issue: Conservative safety factor

Engineer Research and {
Development Center _ oa 114

Barge size restrictions
» LPC = acutely toxic concentration X 0.01
» Intended for survival, not development
» Other factors permissible: opportunity?
» Persistent > 8 weeks: 0.01 (NAS 1972)
» Non-persistent < 8 weeks: 0.05 (<0.1)

Dredging Operations Technical Support Program

Review of Dredging Elutriate Application b g
Factors: Relevance to Acute-to-Chronic s
Protection, Contaminant, and Endpoint ¢ :
Specificity

s
1
=
=
w
Q
a]
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w

Alan ). Kennedy. Guilherme R. Lotufo. and Jeffery A, Steevens July 2015

Default, metals,

Solutions & Benefit: pesticides AT
. . . Hydrocarbons Chronic 0.05
» Consider dredging method vs. exposure duration

. . A ia/Sulfid Chroni 0.1

» |Is there need for chronic protection? mmonia/Sulfides ronie
. : Oth Acut 0.2

» Alternative safety factors published “ T

USE LOGIC!!! Acute ' EPA BMDL

» Most cost effective management option
Canaveral Harbor Increase from 3600 to 8900 cy allowable placement
US Army Corps of Engineers « Engineer Research and Development Center S
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* Sensitive to CoCs T I I

Modernizing Evaluations 2,
More Appropriate Marine Zooplankton Tests
ERDC

U8 Aroey come e T
of Engineers,,

Engineer Research and

Development Center

ERDC TN-DOER
January 2016

Marine copepods
Development tests
Full life cycle

Confounders:
> Particles
>»Ammonia

Lab culture
In the Region 6 RIA

Dredged Material Evaluations: Review of
Zooplankton Toxicity Test Methods for Marine
Water Quality Evaluations

Dredging Operations Technical Support (DOTS), and Dredging Operations and
Environmen tal Research (DOER)

Acute Toxicily Testing and Culture Methods for
Calanoid Copepods in Water Column (Elutriate)
Toxicily Evaluations

-
< !
Egg
P

— A s "__'_- Other =1 ! 1 F '

Large Adult Lauren K. Rabalais, Jennifer G, Laird, Alan J. Kennedy, John May 2018

D. Farrar, Guilherme R. Lotufo, and James M. Biedenbach

~

Typical sensitivity

|l
INTERNATIONAL
Standards Worldwide

U i
5 (“! '
Parvecalananus sy i
~

L(E)C50 (mg/L unionized ammonia)

Environmental Laboratory

S = \OP S
«5\«.9@'9““3 N e W ¢ 0
; : R
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Sustainable Sediment Management and Dredging Seminar

Modernizing Evaluations

Improved Toxicity Reduction / Identification Method's

May| 2018

o TO Xi C i ty” n Ot a IWayS CO C O s, Toxicity Reduction (and Identification) for Dredging

Evaluations: Methods for Sediment Elutriate
Bioassays

e Performed as Tier 3 -4 bu Nicolas L Melby. Alan J Kennedy, J Daniel Farrar, Anthony J Bednar,

. = *Elutriate preparation Zeolite-) % pH modifications, -/
* Improve ammonia TRE B VT

methods for SERIM vy
»Region 4
»Isolate toxicity cause

Sedlment purgkﬁ .‘L ¥
¢ SeIeCt apprOprlate C18cnlumn

i organlcs ;

application factor . ;,g

M

»>0.01, 0.05, 0.1, etc. w' e g,

all -
Bioassay. -

- ' » A
. o -
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Sustainable Sediment Management and Dredging Seminar

pe Questions?

Take home messages i
1.Streamline procedures

Save/Time; & Cost
Jhl. DISPERBION £01:634:3344
lemprovmgftestmg and '/ (IMPACT CLOUD)
eva I uatlons ¢ —

ERDC Dredging Operations
"J Technical Support Program

3.Modernize evaluations: PR ————————
Closingjthe, historical "’
practicejvs¥availablefscience;

DISPERSION
(VERY LOW-DENSITY HATEHIAL]

Alan.J. Kennedy@usace.army.mil

—

essment and Management
Dewvelopment for Aquatic Placement - Surton Suedel




Tier Il - Water
column compliance

Tier Ill — Water
column Toxicity
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