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Regulatory Framework and Guidance

Ocean Placement regulated under Section 103 of the Marine Protection,
Research and Sanctuaries Act (MPRSA)

Tesﬁng protocols 'describ_ed in the Ocean Testihg Manual (* The Green Book”)
and the Region 6 RIA 7

* Tier | — Review of Existing Information

Tier Il — Sediment and Elutriate Chemical
Testing .

Tier [l — Water Column Bioassays, Whole
Sediment Bioassays, Bioaccumulation Testing

* Tier IV — Case-Specific Risk Assessment or
other studies

Results of Tier Il and Tier Il testing must comply with the

. Limiting Permissible Concentration (LPC) and EPA must
a ~ provide concurrence | | |






Limiting Permissible Concentration (LPC)

Dredged material must comply with the LPC - no adverse
impacts related to ocean placement of dredged material

* Tier Il — water quality criteria compliance™

* Tier Il — water column toxicity compliance*
e Tier Il — benthic toxicity cdmpliance |

e Tier lll — benthic bioaccumulation

*Water column impacts can usually be minimized/alleviated by placement strategy
(i.e., placement location and volume within the designated site)

**No decisions based strictly on sediment chemistry —
a used only for determination of analytes for tissue testing





Sediment Collection

 Sampling method (vibracoring/drilling) determined by

Vibracorin ] ,
& requirements of project

* Testing is a list of appfox 120 analyfes, plus
toxicological testing

e Sediment volume required determined by amount/type
of testing — often need approx 30 gallons of sediment
per sample =






Reference Site and Receiving Water Sampling

o Reference sites located offshore, in areas away from
influence of land activity | |

e Grab sampling used to collect surface sediments

e Receiving water collected from placement site
(ODMDS) to determine background concentrations
for STFATE modeling






Water Quality Criteria - Standard Elutriates

e LPC compliance = No exceedance of WQC
outside the placement site boundary within the first
4 hours following placement and no WQC | ]
exceedance anywhere in marine environment after

4 hours . _ . . ‘ ‘

e |f none of the constituents exceed \X/QC the

material meets LPC [ AN AN AN AN

* If have WQC exceedances, STFATE model is used
to predict the concentration during and after a 4-
hour initial mixing period of the constituent
requiring the greatest dilution to achieve WQC






Water Column Toxicity LPC — Bioassays

Acute, larval tests (48-96 hrs) for 3 species
» Menidia sp. (silverside)
* Americamysis bahia (mysid / opposum shrimp)
* Cyprinodon variegatus (sheepshead minnow)

» Mytilus galloprovincialis or Mytilus edulis (blue . ||
‘mussel) — 48-hour larval development test

* Endpoint: survival
e Standard Elutriate (100%, 50%, 10%,

and 1% dilution), laboratory control,
and elutriate prep water — 5 replicates -

* Results reported as LC50 values
* Statistically compare to site water

* If statistically different, run the STFATE
model to determine LPC compliance






Benthic Toxicity LPC - Whole Sediment Bioassays

10-day tests for 2 species
o Leptocheirus plumulosus (estuarine amphipod)
* Ampelisca abdita (estuarine amphipod)
*  Americamysis bahia (mysid / opposum shrimp)

* Endpoint: survival

o Test Sediment, referénce sediment, a'nd control
sediment — 5 replicates

» Statistically compare results to reference site survival

Does not meet the benthic toxicity LPC if:

1) mortality in the test sediment is significantly greater than

mortality in the reference sediment, AND

- 2) exceeds mortality in the reference sediment by at least
10% (or 20% for amphipods)






Benthic Bioaccumulation Testing

28-Day testing for 2 species
» Nereis virens (sand worm)

» Macoma balthica (blunt-nose clam)

* Endpoint: survival (sufficient tissue for tissue testing)

e Test sediment, reference sediment, and control sediment —
5 replicates






Tissue Testing

Consultation with EPA after sediment analysis
is completed to determine which samples
and analytes should be tested in tissue

samples

lissue Results Evaluation:
 Statistically compare to FDA action levels

e Statistically compare to reference sediment

e Statistically compare to background
concentrations - =






Benthic Bioaccumulation LPC

If tissue concentrations statistically exceed reference tissue concentrations,
then additional evaluation of the tissue concentration is required to
determine LPC compliance

i OFer I, e b I o

Number of species in which concentration exceeds reference
Number of contaminants that exceed reference

Magnitude by which concentration(s) exceeds reference
Toxicological importance

Phylogenetic diversity of the affected species

Propensity of contaminant(s) to biomagnify

Magnitude of toxicity, number, and phylogenetic diversity of
species with mortality greater than reference

Magnitude by which concentrations in test tissue exceed
concentrations in species living at disposal site





Timeframe

Task Task Project
Sampling and Analysis Plan Development 4 weeks 1 month
Field Sampling — Sediment and Water - 3 weeks 2 months
Analytical Testing — Sediment and Standard Elutriates 4 weeks 3 months
Ecotoxicological Testing 8 weeks 5 months

Water Column Bioassays

Whole Sediment Bioassays

- Bioaccumulation Testing . . .

STFATE Modeling | | - 2 weeks 5 months
Consultation with EPA 4 weeks 6 months
Analytical Testing — Tissue 6 weeks 8 months
Data Analysis, Statistical Comparisons, Reports - 8 weeks 10 months
EPA Concurrence | | 4 weeks+ 11+ months

PROCESS TAKES APPROXIMATELY /72
a MONTHS TO RECEIVE CONCURRENCE
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Dredged Material Evaluation under the
MPRSA and CWA

Jeffery Steevens
Senior Scientist
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Corps’ Mission

= Maintain navigation of nearly 25,000 miles of channel
(1824 Survey Act)

» Requires dredging of over 325 million cubic yards of
sediment annually AT s

MPRSA
17%

= Properly manage contaminated
sediments; 12 to 20 million yd?

require special handling and
management

=1 BUILDING STRONG,






Guidance Documents for
Management of Dredged Material

National Technical Guidance

* Technical Framework

* |nland Testing Manual

= QOcean Testing Manual

= Upland Testing Manual

= QOcean Site Designation Manual

= Site Management & Monitoring

Found at: el.erdc.usace.army.mil/dots/guidance.html






Inland Testing Manual

|
G FEENG. REE = Addresses CWA
cosmamemies | a nterim guidance in 1976,
. ::rt:lr; of the U.S. - Testing u pd ated in 1 998
Inland Testing Manual - Included

» Effects-based testing
» Sequenced > Tiered

DM placement “will not
cause “an unacceptable
adverse impact”

=] BUILDING STRONG,,






Ocean Testing Manual

L)
U.S. Army Corps
OF Engineers

Evaluation Of Dredged Material
Proposed For Ocean Disposal

Testing Manual

= BUILDING STRONG,

= Addresses MPRSA

= Qriginally developed in
1977, updated in 1991

* |ncluded:
» Effects-based testing
» Bioaccumulation
» Sequenced >Tiered

DM placement in ocean will not
“unreasonably degrade or endanger:
human health, welfare, or amenities,

marine environment, ecological
systems, or economic potentialities”






Risk Assessment and Management

Exposure Effects

Risk Assessment - Process that evaluates the likelihood that adverse
effects may occur or are occurring as a result of exposure to one or
more stressors (USEPA 1997).

_ BUILDING STRONGg






Potential Exposure/Effect Pathways

o e P 8 O N L LY R,

1. Releases 2. Biological 3. Long term
during dredging effects during biological effects
placement

=] BUILDING STRONG,,
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Tier |

Examine existing information
» Contaminant sources

» Physical characteristics of site

e Bathymetry, currents, deposition, time since last
dredging was required

» EXxclusions from requirement for testing

e Far removed from sources of contamination
e Sand, gravel, etc






Tier lI: Screening Level Analysis

* Predictive models using physical and chemical
data (e.g., chemical analysis of sediments)

- ApproaCheS 4 parts water
» Water column effects? gipasediic
« Use sediment and elutriate chemistry |
to determine compliance with relevant ‘

water quality criteria/standards

» Benthic effects?

e Use sediment chemistry to determine potential for accumulation
of contaminants in biota






Tier lll: Elutriate Bioassay

4 parts water =
1 part DM =

(volume) ﬁ

'.
R z
Y s ;TE
: : : Menidia beryllina S
Americamysis bahia 4 = Cy
Are levels of contaminants in water . . . l
column during placement toxic? -
0 0. 50 100

Percent Elutriate

=] BUILDING STRONG,,






Tier lll: Sediment Toxicity Bioassay

Toxicity

Is sediment toxic to
organisms that would
colonize at the
placement site?

Are contaminants
accumulated Iin
organisms to levels that
might adversely affect
food web?

Compare DM to
reference and control
sediments

=] BUILDING STRONG,,
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Drawing Conclusions

* Are there contaminants that are present at levels that
can cause toxicity? Accumulate in food web?

0.4 Bl heries

o B Macoma

"g 0.3

@ 0.2- Example data from

i 011 * . Houston Ship Channel
| and Galveston Channel
0.0-

e 'qu ] 'Q'b‘ 'Q’\ 2V Ny 'Q’\ 'qu ]
vﬁ"@@‘é\ A Ngc?\ & c;“\gcf‘ ,\9@,\ o e-"‘hg
Q.,@' G.Qf 09 G,Qr € ) €] Q?"’ ‘2? \z\g)

Sample Location

= |f no, options for placement are open
» |f yes, consider management controls

= BUILDING STRONG,






Regional Implementation Agreement

= Completed in 2003 .

<EPA v ey Coree
U.S. Environmental Protection Agency Galveston District
0 ) 0 New Orleans District
- Reglon Sp@lelC gUldal 1ICe
ERIA R

» Process

» Reference locations

» Acceptable bioassays

» Contaminants of concern
» Target detection levels

REGIONAL IMPLEMENTATION
AGREEMENT

http://www.epa.gov/region6/water/ecopro/em/ocean/odmd_sites.html
=
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Tier I: Exclusions

MPRSA, 40 CFR 227.13

= (b)(1) dredged material is composed primarily of sand, gravel,
rock, AND is found in areas of high current or wave energy, OR

= (b)(2) material is for beach nourishment and composed
predominantly of sand, gravel, or shell, with particle sizes
compatible with the receiving beach, OR

= (b)(3)(1) material is substantially the same as disposal
substrate, AND (ii) sediments are far removed from known
historical sources of pollution






Tier I: Exclusions

CWA, 40 CER 230.60

230.60 (a) “material not a carrier of contaminants” Composed primarily of sand,
gravel or other naturally occurring inert materials, Generally found in areas of high
current or wave energy

230.60 (b) “sufficiently far removed ... “ If sediments are from depths deposited in
preindustrial times and not exposed to modern sources of pollution, mineral
deposits are considered contaminant sources

230.60 (c) “adjacent to ... “ the discharge and excavation sites are adjacent,
concentrations of contaminants are not substantially different, the geochemical
environments are similar, then, the bioavailability of contaminants at the two sites
are likely to be similar. Technologies such as capping or underwater containment
are potentially applicable.

230.60 (d) “if constraints are available...” “if constraints are available to reduce
contamination to acceptable levels within the disposal site and to prevent
contaminants from being transported beyond the boundaries of the disposal
site...”






Terminology

Effects based approach
Use organism to indicate the bioavailability and effects of contaminants;
contaminant effects are used to make a determination

Reference Sediment

A sediment which reflects disposal site conditions except previous dredged
material disposal. It is the point of comparison for interpreting test/bioassay
results.

Control Sediment/Water

A sediment from the area where the organisms were collected or cultured.
For water-column bioassays, water in which the organisms were held or
cultured is used. The control serves as a check on the health of the
organism and validates the bioassay results.






ldentify Contaminants of Concern

At what concentration will an adverse effect will occur?

Effect

Cl

Cl | o
AN

\/Cl
No Effect @ _
o cl cl
Cl

0] 10 50 100
. . Dichlorobenzene Hexachlorobenzene
Chemical Concentration Halflife =10 days  Half life = 6 years

)
n
c
o)
Q.
N
Q
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Important Factors

» Chemical properties: mobility, bioavailability, persistence
» Toxicological significance (Cré*vs Cr3*)

» Potential to bioaccumulate

=] BUILDING STRONG,,






Upland Testing Manual

US Army Gorps
of Engineers,,

Enginee Research s
Development Center

ERDC/EL TR-03-1

Evaluation of Dredged Material Proposed
for Disposal at Island, Nearshore, or Upland
Confined Disposal Facilities — Testing
Manual

L. Army Corps of Enginzers January 2003
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=1 BUILDING STRONG,

Addresses evaluation of DM
for upland placement

Published in 2003

Included:

» Tiered approach to assess
contaminant releases

» Focused on contaminant
pathways and use of a
conceptual model

» Goal is to determine
need/extent of contaminant
controls
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