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DEFINITIONS

Acute toxicity: Short-term toxicity to organism(s) that have been affected by the properties
of a substance, such as contaminated sediment. The acute toxicity of a sediment is generally
determined by quantifying the mortality of appropriately sensitive organisms that are exposed
to the sediment, under either field or laboratory conditions, for a specified period.

Adjacent: Bordering, contiguous or neighboring. Wetlands separated from other waters of
the United States by man-made dikes or barriers, natural river berms, beach dunes and the
like are adjacent wetlands.

Advance Dredging/Advance Maintenance. Advance maintenance is dredging to a
specified depth and/or width beyond the authorized channel dimensions in critical and fast
shoaling areas to avoid frequent re-dredging and ensure the reliability and least overall cost
of operating and maintaining the project authorized dimensions (USACE 2006).

Apparent Effects Threshold (AET): The sediment concentration of various chemicals of
concern above which statistically significant (p<0.05) adverse biological effects (relative to an
appropriate reference condition) are always expected. Theoretically, an AET can be
calculated for any chemical and biological indicator.

Aquatic disposal: Placement of dredged material in rivers, lakes, estuaries, or oceans via
pipeline or surface release from hopper dredges or barges.

Aquatic environment: The geochemical environment in which dredged material is
submerged under water and remains water-saturated after disposal is completed.

Aquatic ecosystem: Bodies of water, including wetlands, which serve as the habitat for
interrelated and interacting communities and populations of plants and animals.

Beneficial use: Placement or use of dredged material for some productive purpose.

Bioaccumulation: The accumulation of contaminants in the tissues of organisms through
any route, including respiration, ingestion, or direct contact with contaminated water,
sediment, or dredged material.

Bioaccumulation Trigger (BT): For bioaccumulative chemicals of concern, the sediment
concentration that constitutes a “reason to believe" level that the chemical would accumulate
in the tissues of target organisms. Sediments with chemical concentrations above the
calculated BT require bioaccumulation testing before suitability for open-water disposal can
be determined.

Bioassay: A bioassay is a test using a biological system. It involves exposing an organism to
a test material and determining a response. There are two major types of bioassays
differentiated by response: toxicity tests which measure an effect (e.g., acute toxicity,
sublethal/chronic toxicity) and bioaccumulation tests which measure a phenomenon (e.g., the
uptake of contaminants into tissues).

Biomagnification: Bioaccumulation up the food chain, e.qg., the route of accumulation is

solely through food. Organisms at higher trophic levels will have higher body burdens than
those at lower trophic levels.
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Capping: The controlled, accurate placement of a covering or cap of clean material over
contaminated material to isolate the contamination from the aquatic environment.

Chemical of concern: A chemical present in a given sediment thought to have the potential
for unacceptable adverse environmental impact due to a proposed discharge.

Chronic: Involving a stimulus that is lingering or which continues for a long time.
Clay: Soil particle having a grain size of less than 3.9 micrometers.

Coastal zone: Includes coastal waters and the adjacent shorelands designated by a State
as being included within its approved coastal zone management program. The coastal zone
may include open waters, estuaries, bays, inlets, lagoons, marshes, swamps, mangroves,
beaches, dunes, bluffs, and coastal uplands. Coastal-zone uses can include housing,
recreation, wildlife habitat, resource extraction, fishing, aquaculture, transportation, energy
generation, commercial development, and waste disposal.

Comparability: The confidence with which one data set can be compared to others and the
expression of results consistent with other organizations reporting similar data. Comparability
of procedures also implies using methodologies that produce results comparable in terms of
precision and bias.

Confined disposal: A disposal method that isolates the dredged material from the
environment.

Confined disposal facility (CDF): An engineered structure for containment of dredged
material consisting of dikes or other structures that enclose a disposal area above any
adjacent water surface, isolating the dredged material from water during placement. Other
terms used for CDFs that appear in the literature include confined disposal area, confined
disposal site, and dredged material containment area.

Constituents: Chemical substances, solids, liquids, organic matter, and organisms
associated with or contained in or on dredged material.

Contained aquatic disposal: Form of capping which includes the added provision of some
form of lateral containment (for example, placement of the contaminated and capping
materials in bottom depressions or behind subaqueous berms) to minimize spread of the
materials on the bottom.

Contaminant: Chemical or biological substance in a form that can be incorporated into,
onto, or be ingested by and is harmful to aquatic organisms, consumers of aquatic
organisms, or users of the aquatic environment.

Contaminated sediment: Sediment that has been demonstrated to cause an unacceptable
adverse effect on human health or the environment.

Control sediment: A sediment essentially free of contaminants and which is used routinely
to assess the acceptability of a test. Control sediment is typically the sediment from which
the test organisms are collected. Test procedures are conducted with the control sediment in
the same way as the reference sediment and dredged material. The purpose of the control
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sediment is to confirm the biological acceptability of the test conditions and to help verify the
health of the organisms during the test. Excessive mortality in the control sediment indicates
a problem with the test conditions or organisms, and can invalidate the results of the
corresponding dredged material test.

Data quality indicators: Quantitative statistics and qualitative descriptors which are used to
interpret the degree of acceptability or utility of data to the user; include bias (systematic
error), precision, accuracy, comparability, completeness, representativeness and statistical
confidence.

Disposal site: That portion of the waters of the United States where specific disposal
activities are permitted and consist of a bottom surface area and any overlying volume of
water.

Dredged material: Material excavated from inland or ocean waters.

ECso: The median effective concentration. The concentration of a substance that causes a
specified effect (generally sublethal rather than acutely lethal) in 50% of the organisms tested
in a laboratory toxicity test of specified duration.

Ecosystem: A system made up of a community of animals, plants, and bacteria and its
interrelated physical and chemical environment.

Effluent: Water that is discharged from a confined disposal facility during and as a result of
the filling or placement of dredged material.

Elutriate: Material prepared from the sediment dilution water and used for chemical analyses
and toxicity testing. Different types of elutriates are prepared for two different procedures as
noted in this manual.

Emergency: In the context of dredging operations, emergency is defined in 33 CFR Part
335.7 as a “situation which would result in an unacceptable hazard to life or navigation, a
significant loss of property, or an immediate and unforeseen significant economic hardship if
corrective action Is not taken within a time period of less than the normal time needed under
standard procedures.”

Evaluation: The process of judging data in order to reach a decision.
Factual determination: A determination in writing of the potential short-term or long-term
effects of a proposed discharge of dredged or fill material on the physical, chemical and

biological components of the aquatic environment.

Frequency: The repeated dredging of a given area within a specified period of time without
the need for further sampling and testing.

Grain-size effects: Mortality or other effects in laboratory toxicity tests due to sediment
granulometry, not chemical toxicity.

Gravel: A loose mixture of pebbles and rock fragments coarser than sand.
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Habitat: The specific area or environment in which a particular type of plant or animal lives.
An organism’s habitat provides all of the basic requirements for the maintenance of life.
Typical coastal habitats include beaches, marshes, rocky shores, bottom sediments,
mudflats, and the water itself.

Heterogeneous Sediment: Sediment layers that have potentially different characteristics or
levels of chemicals of concern. Heterogenous sediments are typically sampled with a coring
device that allows for separate sampling and analysis for surface and subsurface sediment
layers.

Homogeneous Sediment: Sediment that is well-mixed and deposited over a short time-
frame. Homogenous sediments are often found in settling basins or some navigation
channels where river flow slows down abruptly. A dredge prism made up of homogenous
sediment can be represented with grab samples.

Kow: The octanol-water partition coefficient (Koy) is a measure of the equilibrium
concentration of a compound between octanol and water that indicates the potential for
partitioning into soil organic matter (i.e., a high K,,, indicates a compound which will
preferentially partition into soil organic matter rather than water). K,y is inversely related to
the solubility of a compound in water.

LCso: The median lethal concentration. The concentration of a substance that kills 50% of the
organisms tested in a laboratory toxicity test of specified duration.

Leachate: Water or any other liquid that may contain dissolved (leached) soluble materials,
such as organic salts and mineral salts, derived from a solid material. For example, rainwater
that percolates through a confined disposal facility and picks up dissolved contaminants is
considered leachate.

Loading density: The ratio of organism biomass or numbers to the volume of test solution in
an exposure chamber.

Management actions: Those actions considered necessary to rapidly render harmless the
material proposed for discharge (e.g., non-toxic, non-bioaccumulative) and which may
include containment in or out of the waters of the US (see 40 CFR Subpart H). Management
actions are employed to reduce adverse impacts of proposed discharges of dredged
material.

Management unit: A manageable, dredgeable unit of sediment which can be differentiated
by sampling and which can be separately dredged and disposed within a larger dredging
area. Management units are not differentiated solely on physical or other measures or tests
but are also based on site and project-specific considerations.

Maximum Level (ML): A guideline value derived for each chemical of concern which
represents the highest Apparent Effects Threshold (AET) — a chemical concentration at
which biological indicators show significant effects.

Method detection limit (MDL): The minimum concentration of a substance which can be

identified, measured, and reported with 99% confidence that the analyte concentration is
greater than zero.
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Overdepth:. Paid allowable overdepth dredging (depth and/or width) is a construction design
method for dredging that occurs outside the required authorized dimensions and advance
maintenance (as applicable) prism to compensate for physical conditions and inaccuracies in
the dredging process and allow for efficient dredging practices.

Pathway: In the case of bioavailable contaminants, the route of exposure (e.g., water, food).

Practicable: Available and capable of being done after taking into consideration cost,
existing-technology, and logistics in light of overall project purposes.

QA: Quality assurance, the total integrated program for assuring the reliability of data. A
system for integrating the quality planning, quality control, quality assessment, and quality
improvement efforts to meet user requirements and defined standards of quality with a stated
level of confidence.

QC: Quality control, the overall system of technical activities for obtaining prescribed
standards of performance in the monitoring and measurement process to meet user
requirements.

Reason to believe: Subpart G of the CWA 404(b) (1) guidelines requires the use of
available information to make a preliminary determination concerning the need for testing of
the material proposed for dredging. This principle is commonly known as “reason to believe”
and is used in Tier | evaluations to determine acceptability of the material for discharge
without testing. The decision to not perform additional testing based on prior information
must be documented, in order to provide a reasonable assurance that the proposed
discharge material is not a carrier of contaminants.

Recency: The duration of time for which chemical and biological characterization of a given
dredge prism remains adequate and valid for decision making without further testing.

Reference sediment: A whole sediment used to assess sediment conditions exclusive of
the material(s) of interest, that is as similar as practicable to the grain size and total organic
carbon (TOC) of the dredged material. The reference sediment serves as a point of
comparison to identify potential effects of contaminants in the dredged material.

Reference site: The location from which reference sediment is obtained.

Representativeness: The degree to which sample data depict an existing environmental
condition; a measure of the total variability associated with sampling and measuring that
includes the two major error components: systematic error (bias) and random error.
Sampling representativeness is accomplished through proper selection of sampling locations
and sampling techniques, collection of sufficient number of samples, and use of appropriate
subsampling and handling techniques.

Salinity: Salt content, usually expressed in grams of salt per kilogram of water.

Sand: Soil particles having a grain size ranging between about 62.5 micrometers and 2,000
micrometers.
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Screening Level (SL): A guideline value defined for each DMMP chemical of concern that
identifies concentrations at or below which there is no reason to believe that dredged
material disposal would result in unacceptable adverse effects.

Sediment: Material, such as sand, silt, or clay, suspended in or settled on the bottom of a
water body. Sediment input to a body of water comes from natural sources, such as erosion
of soils and weathering of rock, or as the result of anthropogenic activities such as forest or
agricultural practices, or construction activities. The term dredged material refers to material
which has been dredged from a water body, while the term sediment refers to material in a
water body prior to the dredging process.

Silt: soil having a grain size ranging between 3.9 micrometers and 62.5 micrometers.

Sublethal (chronic) toxicity: Biological tests which use such factors as abnormal
development, growth and reproduction, rather than solely lethality, as end-points. These
tests involve all or at least an important, sensitive portion of an organism’s life-history. A
sublethal endpoint may result either from short-term or long-term (chronic) exposures.

Suspended solids: Organic or inorganic particles that are suspended in water. The term
includes sand, silt, and clay particles as well as other solids, such as biological material,
suspended in the water column.

Tiered approach: A structured, hierarchical procedure for determining data needs relative to
decision-making, which involves a series of tiers or levels of intensity of investigation.
Typically, tiered testing involves decreased uncertainty and increased available information
with increasing tiers. This approach is intended to ensure the maintenance and protection of
environmental quality, as well as the optimal use of resources. Specifically, least effort is
required in situations where clear determinations can be made of whether (or not)
unacceptable adverse impacts are likely to occur based on available information. Most effort
is required where clear determinations cannot be made with available information.

Toxicity: Level of mortality or other end point demonstrated by a group of organisms that
have been affected by the properties of a substance, such as contaminated water, sediment,
or dredged material.

Toxicity test: A bioassay which measures an effect (e.g., acute toxicity, sublethal/chronic
toxicity). Not a bioaccumulation test (see definition of bioassay).

Turbidity: An optical measure of the amount of material suspended in the water. Increasing
the turbidity of the water decreases the amount of light that penetrates the water column.
Very high levels of turbidity can be harmful to aquatic life.

Upland environment: The geochemical environment in which dredged material may
become unsaturated, dried out, and oxidized.

Water quality certification: A state certification, pursuant to Section 401 of the Clean Water
Act, which states that the proposed discharge of dredged material will comply with the
applicable provisions of the Clean Water Act and relevant State laws. Typically this
certification is provided by the affected State. In instances where the State lacks jurisdiction
(e.q., Tribal Lands), such certification is provided by EPA or the Tribe.
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Waters of the US: In general, all waters landward of the baseline of the territorial sea and
the territorial sea. Specifically, all waters defined in the CWA 404(b)(1) guidelines.

Whole sediment: The sediment and interstitial waters of the proposed dredged material or
reference sediment that have had minimal manipulation. For purposes of this manual, press-
sieving to remove organisms from test sediments, homogenization of test sediments,
compositing of sediment samples, and additions of small amounts of water to facilitate
homogenizing or compositing sediments may be necessary to conducting bioassay tests.
These procedures are considered unlikely to substantially alter chemical or toxicological
properties of the respective whole sediments except in the case of AVS (acid volatile sulfide)
measurements (EPA, 1991a) which are not presently required. Alternatively, wet sieving,
elutriation, or freezing and thawing of sediments may alter chemical and/or toxicological
properties, and sediment so processed should not be considered as whole sediment for
bioassay purposes.

“Z" sample: A sample from the first foot below the dredging overdepth, which must be

collected during sampling of heterogeneous sediments, to characterize the surface exposed
after dredging.

revision1/24/13



LIST OF ACRONYMS

AET
ANOVA
ASTM
BT
CAS
CFR
coc
csL
CSO
CWA
cY
DAIS
WDFW
DMMO
DMMP
DMMU
DNR
DY
EC50
EIM
EPA
EPTA
ESA
FC
FDA
GIS
GPS
HPA
HPAH
JARPA
Kow
LC50
LPAH
ML
MLLW
MPR
NAD
NPDES
PAH
PC
PCBs
PCDDs
PCDFs
PSDDA
PSEP
QA/QC
SAP
SEDQUAL
SMS

Apparent Effects Threshold

Analysis of Variance

American Society for Testing and Materials
Bioaccumulation Trigger

Chemical Abstract Service

Code of Federal Regulations

Chemical of Concern

Cleanup Screening Level

Combined Sewer Overflow

Clean Water Act

Cubic Yard

Dredged Analysis Information System
Washington Department of Fish and Wildlife
Dredged Material Management Office
Dredged Material Management Program
Dredged Material Management Unit
Department of Natural Resources

Dredging Year

Effective Concentration (affecting 50% of test organisms)
Environmental Information Management (Ecology database)
Environmental Protection Agency
Evaluation Procedures Technical Appendix
Endangered Species Act

Full Characterization

Food and Drug Administration

Geographic Information System

Global Positioning System

Hydraulic Project Approval
High-molecular-weight PAH

Joint Aquatic Resource Permits Application
Octanol-water partition coefficient

Lethal Concentration (affecting 50% of test organisms)
Low-molecular-weight PAH

Maximum Level

Mean Lower Low Water

Management Plan Report

North American Datum

National Pollution Discharge Elimination System
Polynuclear Aromatic Hydrocarbon

Partial Characterization

Polychlorinated Biphenyls

Polychlorinated Dibenzodioxins
Polychlorinated Dibenzofurans

Puget Sound Dredged Disposal Analysis
Puget Sound Estuary Program

Quality Assurance/Quality Control

Sampling and Analysis Plan

Sediment Quality Database

Sediment Management Standards

revision1/24/13



SL
TBT
TEC
TEF
TEQ
TOC
TVS
USCG
VTS
WGS

Screening Level

Tributyltin

Toxic Equivalent Concentration
Toxicity Equivalency Factor
Toxicity Equivalent

Total Organic Carbon

Total Volatile Solids

United States Coast Guard
Vessel Traffic Service

World Geodetic System
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1 INTRODUCTION

The Dredged Material Management Program (DMMP) represents an interagency approach
to the management of dredged material in the State of Washington. Two federal and two
state agencies, all with roles in the oversight of dredging and disposal, cooperate to
streamline dredged material evaluation and regulation. The Seattle District of the U.S. Army
Corps of Engineers (Corps) acts as the lead agency. Cooperating agencies are Region 10 of
the U.S. Environmental Protection Agency (EPA), the Washington Department of Ecology
(Ecology); and the Washington Department of Natural Resources (DNR).

The DMMP interagency approach to dredged material management began in 1985 after
studies surfaced concerns about environmentally degraded sediment and water quality in
Puget Sound. Plunging public confidence in agency management of dredged material in
Puget Sound led to the loss of shoreline permits for the Elliott Bay disposal site and a halt to
much local dredging. This crisis led to the Puget Sound Dredged Disposal Analysis
(PSDDA) study, a 4.5 year initiative meant to restore confidence in agency regulation of
unconfined open-water dredged material disposal. PSDDA was implemented in two phases,
first in June 1988 for central Puget Sound and second in September 1989 for north and
south Puget Sound.

The PSDDA program provided publicly acceptable and environmentally safe management
plans for regulation of unconfined open-water dredged material disposal, but only for Puget
Sound. In 1995 a long-term interagency management strategy patterned after the PSDDA
model was developed and implemented for the coastal estuaries of Grays Harbor and
Willapa Bay. In 1998, a long-term interagency dredged material management strategy was
also developed and implemented for the lower Columbia River. With the expansion of
PSDDA oversight into Washington water bodies beyond Puget Sound, the program name
changed from PSDDA to DMMP.

In this edition of the DMMP Users’ Manual, dredged material evaluation and disposal
procedures for both Puget Sound and the coastal estuaries (Grays Harbor and Willapa Bay)
have been combined into one document. The evaluation procedures address sediment
sampling, chemical and biological testing and test interpretation for determining the suitability
of dredged material for unconfined, open-water disposal for both areas. Disposal procedures
incorporate such topics as barge positioning, debris management and restrictions on site
use.

The procedures in this Users’ Manual replace guidance previously furnished in the 2000
PSDDA Users’ Manual, the Evaluation Procedures Technical Appendix - Phase | (PSDDA,
1988) the Management Plan Report - Phase Il (PSDDA, 1989) and the Grays Harbor/Willapa
Bay Users’ manual (Dredged Material Evaluation Procedures and Disposal Site Management
Manual: Grays Harbor and Willapa Bay, Washington, 1995).

Guidance described in this edition of the DMMP Users’ Manual reflects technical and policy
updates that have occurred through the sediment management review meeting process and
public workshops. The Users’ Manual is considered to be a living document and will be
revised periodically as needed to reflect changes made through the public review process.
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2 PROCESS OVERVIEW

This chapter describes the process of obtaining Section 10/404 and Section 103 permits and
getting the necessary sediment evaluation performed. It includes information on the overall
regulatory process (Section 2.1), the dredged material evaluation process (Section 2.2), the
development of the sampling and analysis plan (Section 2.3), the DNR site-use authorization
(Section 2.4), the dredging quality control plan (Section 2.5), and the role of the Corps'
Dredged Material Management Office (DMMO) (Section 2.6). Appropriate flow diagrams are
included to illustrate the processes.

2.1 The Regulatory Process

New dredging will always require new permits. For maintenance dredging, the dredging
proponent needs to determine whether new permits will be required. To do this, check the
expiration date on any existing permits. Unless all projected dredging can be completed
before permit expiration, new permits (or extensions on existing permits) will be required.

For federal navigation project maintenance dredging, a determination is made whether a new
Public Notice is required and whether an extension of the Water Quality Certification is
needed.

Figure 2-1 illustrates the regulatory process when a new permit is required. In this case, two
separate, but intertwined, processes occur. The first is the regulatory permitting process that
consists of the following steps:

1. Submission of a complete permit application to the appropriate agencies, including

the Regulatorx Branch of the Corgs of Engineers.

2. Preparation and distribution of a Public Notice by the Corps with a 30-day comment
period.

3. Review and incorporation of comments from other agencies by the Corps.

4. Issuance of a Water Quality Certification (or Modification) and Hydraulic Project
Approval by the State of Washington.

5. Permit decision for a Section 10/404 permit for inland waterways and a Section 103
permit for Coastal work.

The second process consists of the evaluation of the sediments proposed for dredging. The
dredged material evaluation process is required for every dredging cycle and is intertwined
with the regulatory process as shown in Figure 2-1. The dredged material evaluation
process contains the following steps:

1. Contact the Seattle District DMMO (see Section 2.6).
2. Test sediment if necessary (see Section 2.2).

3. DMMO prepares a suitability determination, which is signed by the agencies.

It is recommended that the dredging proponent contact both the Corps’ Regulatory Branch
and the DMMO at the beginning of the process. While the JARPA can be submitted at any
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time, it is recommended that the dredging proponent wait until the DMMP agencies have
finalized the suitability determination.

Figure 2-2 illustrates the regulatory process when a new permit is not required. In this case,
the dredging proponent should contact the DMMO to determine the testing needs for the
upcoming cycle of dredging. As in the preceding case, whether or not testing is required, a
suitability determination will be drafted by the DMMO and signed by the agencies. Once the
suitability determination is signed, the dredging proponent can proceed to obtain a DNR site-
use authorization and then dredge.

For those dredging cycles in which sediment testing is not required, the suitability
determination will include:

1. the volume to be dredged;

2. the disposal site to be used;

3. the last sampling and testing dates;
4

an indication of how the recency and frequency guidelines apply to the current
dredging cycle;

o

summary of previous testing data as necessary; and

6. any new pollution sources or known incidents (i.e., a spill) that have occurred which
might impact the quality of sediment to be dredged.

Applicants considering beneficial-use projects are encouraged to coordinate with the DMMO
and with other resource agencies early in the dredged material evaluation process. A user’s
manual for beneficial use projects is being developed for this region; a more general
beneficial use manual has been published by EPA (EPA, 2007).

For all dredging proposed to occur on State Owned Aquatic Land managed by DNR, the
dredging proponent must receive DNR permission prior to beginning work. It is advisable to
initiate this process at the same time that coordination with the Corps begins.

2.2 The Dredged Material Evaluation Process

Figure 2-3 illustrates the dredged material evaluation process; it is an expansion of the
simple hexagonal block from Figures 2-1 and 2-2. The following steps comprise this
process:

1. Dredging proponent (with consultant assistance as needed) determines project-
specific sampling and analysis requirements. DMMO may be contacted for
assistance.

2. Dredging proponent develops a sampling and analysis plan (SAP) for sediment
evaluation (see Section 2.3 for more detailed information).

3. Dredging proponent submits SAP to the DMMO.
4. DMMO coordinates review of the SAP by the other regulatory agencies.

5. DMMO sends a SAP approval letter to the dredging proponent.
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6. Dredging proponent conducts field sampling and laboratory testing.

7. Dredging proponent submits a final report to the agencies.

8. DMMO coordinates review of the testing data with the regulatory agencies.
9. DMMO drafts and the agencies sign a suitability determination for disposal.

Figure 2-4 presents the tiered testing decision diagram that will be followed for dredged
material evaluations. Time can be saved by compressing tiers Il and IlI; that is, by
conducting concurrent chemical and biological testing. If Tier IV testing is needed, it will
need to be specially designed with or by the regulatory agencies.

2.3 Development of the Sampling and Analysis Plan

A well-designed sampling and analysis plan (SAP) is essential when evaluating the potential
impact of dredged material discharge upon the aquatic environment. The SAP is submitted
to the DMMO for coordinated review and approval by regulatory agencies before any
sampling is initiated, as shown on Figure 2-3. This coordination, including full and open
disclosure of information, can reduce the chance of having to repeat costly procedures and
can assist in keeping projects on schedule. The SAP should contain the following information
in enough detail to allow the regulatory agencies to determine the adequacy of the SAP:

1. Tier | (see Chapter 3) information, including site history, existing data, current site
use, identification of sources of contamination, and past permitting (including NPDES
permits as well as dredging).

2. Project description, including a plan view of the site, recent bathymetric survey data,
one or more cross-sections of the dredging prism, type and volume of sediment.

3. Personnel involved with the project and their respective responsibilities, including
project planning and coordination, field sampling, chemical and biological testing labs,
QA management and final report preparation.

4. Computation of sampling and analysis requirements, formulation of a conceptual
dredging plan, identification and rationale for dredged material management units,
allocation of field samples and development of a compositing plan.

5. Sampling procedures, including field sampling schedule, sampling technology,
positioning methodology, decontamination of equipment, sample collection and
handling protocols, core logging, sample extrusion, sample compositing and
subsampling, sample transport and chain of custody.

6. Physical and chemical laboratory testing, including grain-size analysis, sediment
conventionals, chemicals-of-concern, extraction/digestion methods, analysis
methods, holding time requirements and quality assurance requirements.

7. Biological testing, including holding time requirements, proposed testing sequence,
bioassay protocols and quality assurance requirements.

8. Reporting requirements, including the sediment characterization report, DAIS-ready
data, QA2 data for Ecology and cost data.

The DMMO can provide any additional assistance needed in the development of a SAP.
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2.4 The DNR Disposal Site Use Authorization

A disposal site use authorization (SUA) must be obtained from Washington State
Department of Natural Resources (DNR) prior to disposal of dredged material in any Puget
Sound, Grays Harbor or Willapa Bay disposal site. Some Columbia River sites may be
managed under Washington DNR; the agency should be consulted to determine appropriate
jurisdiction early in the planning process.

Before DNR will begin processing an SUA application, the applicant must provide a
COMPLETE application package. A typical application package includes a completed Sife
Use Application, and copies of all other agency permits required for dredging and dredged
material disposal. DNR will not process an incomplete application package.

Typical dredging projects require the following permits:

U.S. Army Corps of Engineers Permit

Washington Department of Ecology Water Quality Certification
Washington Department of Fish and Wildlife Hydraulic Project Approval
Shoreline Substantial Development Permit or Exemption Letter

Application packages must be mailed to DNR’'s DMMP office at:

Department of Natural Resources
Aquatic Resources Division
ATTN: DMMP Manager

1111 Washington Street S.E.
P.O. Box 47027

Olympia, WA 98504-7027

Once DNR’s DMMP office receives a completed Site Use Application and all required
permits, it will take approximately two to three weeks to process the application and produce
an unsigned SUA. Dredging proponents are encouraged to contact DNR early in the
process to avoid delays after other permits and/or a suitability determination have been
obtained. DNR maintains updated information on all SUA requirements, including

application forms, on its DMMP office web page,

2.5 The Dredging Quality Control Plan and Pre-Dredge Conference

Proponents of regulated projects that are evaluated using this manual are required to submit
a dredging quality control plan and attend a pre-dredge conference with the regulatory
agencies prior to the initiation of dredging.

Prior to the pre-dredge conference, a dredging quality control plan must be submitted to the
Seattle District Regulatory Office, which will coordinate review of this document with the
DMMP. The plan must be submitted no fewer than seven days prior to the pre-dredge
conference, otherwise the conference will be cancelled. Some projects require
additional review time but any requirement for extended review will be stipulated in the SDM.
The dredging quality control plan provides the following information (see Section 9.1 for
details):
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Project schedule.
Dredging and disposal procedures.

Water quality monitoring plan.

P 0w npoPR

Coordination procedures.

The pre-dredge conference will be coordinated by the Enforcement Section, Regulatory
Branch, US Army Corps of Engineers and will include, at minimum, the applicant, the
dredging contractor, and representatives from the Corps, DNR, Ecology and EPA. The
conference will be used to review disposal locations, water quality certification, the dredging
quality control plan, the DNR site use authorization and any other permit conditions.
Completion of the pre-dredge conference will be documented as part of the Regulatory
Branch enforcement file.

2.6 Role of the Dredged Material Management Office

The Corps' Dredged Material Management Office (DMMO) provides a "one-stop” location for
dredged material evaluations. The staff is available to answer questions, assist in the
development of sampling and analysis plans, and help troubleshoot during sediment
sampling and testing (see DMMO on Figures 2-1, 2-2, and 2-3). The DMMO coordinates
SAP and data reviews with the other DMMP agencies (EPA Region 10, Ecology and DNR),
prepares the SAP approval letter and drafts suitability determinations. The DMMO also
interfaces with the Corps' Regulatory Branch and provides them assistance on dredged
material management issues. Any guestions, problems or issues related to dredged
material management should be directed to the DMMO:

Department of Army Seattle District, CENWS-OP-TS
Physical Address: 4735 East Marginal Way South Seattle, WA 98134-2385
Mailing Address: P.O. Box 3755 Seattle, WA 98124-3755
Fax: 206-764-6602

DMMO Staff Members: David Kendall (206) 764-3768
david.r.kendall@usace.army.mil

David Fox (206) 764-6083
david.f.fox@usace.army.mil

Kelsey van der Elst (206) 764-6945
kelsey.vanderelst@usace.army.mil

Lauran Cole Warner (206) 764-6550
lauran.c.warner@usace.army.mil

The DMMO homepage is also a useful source of information. For links, contacts, news,
program updates and more visit:

hito:/ UMissions/CivilWorks/Dreddi
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3 TIER I: EVALUATION/SITE HISTORY

A Tier | evaluation of existing information should be included in the sampling and analysis
plan (SAP). Tier | is a comprehensive analysis of all readily available existing information on
the proposed dredging project, including a site history and all previously collected physical,
chemical and biological data. The type and amount of information required for a Tier |
evaluation will vary according to the size and complexity of the project and the history of the
dredging site.

3.1 Site Histories

The history of a project area plays a pivotal role in project evaluation and sampling plan
development. The purpose of the site history is to document past and present sources of
potential contamination to dredged material proposed for open-water disposal. A site history
characterizes known activity at the dredging site, in near-shore areas, and on adjacent
properties. It identifies past activities, and describes the type of contamination that may have
resulted from those activities.

The following outline identifies the type of information that may be necessary in a site history
for a large, complicated site. Smaller projects in areas of lower concern will require less
information. For most projects, site histories do not need to extend beyond two to three
pages. A reasonable effort should be made to obtain data. It is recognized that certain types
of data may not be readily available but the effort to obtain it should be documented.
Information available in agency files does not need to be re-gathered, but should be
referenced and summarized.

Emphasis should be placed on those activities that took place since the last dredging cycle,
and any previous sampling data is crucial to the site history and should be summarized in the
sampling and analysis plan. It is important to identify whether the proposed dredging project
is within, or adjacent to, an EPA or Ecology-listed MTCA, CERCLA or SMS site, and who the
appropriate site manager is (if known). This will facilitate the coordination process among
agencies.

The site history should include all the following information that is applicable to the specific
project:

1. A map showing the site's location, layout, storm drainage, outfalls, and special
aguatic sites such as eelgrass or wetlands.

Current site use.

Industrial processes at or near the site (and hazardous substances used/generated).
Outfall information, such as type, volume, NPDES data.

MTCA-, CERCLA- or SMS-listed site information (including site manager if known).
Spill events.

History of site ownership and land uses.

© N o 0~ W D

Adjacent property use, especially those up-gradient or up-current/upstream.
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9. Site characteristics that could affect movement of contaminants (e.g. prop wash, ferry
traffic).

10. Results of any previous sampling and testing.

11. Any dredging activity and data/information from that activity.

3.2 Sources of Information

There are a wide variety of information sources for site histories. Potential sources include:
» Current and previous property owners.
» Aerial photographs (past and present).
»= Real estate and Sanborn fire insurance maps.
= Zoning, topographic, water resource, and soil maps.

= Agency records, such as NPDES permit files, contaminated site lists (state and
federal), aquatic leases, previous permits, databases, etc.

= Land use records.

» Knowledgeable persons at or near the site (managers, employees, adjacent property
owners).

= City atlases (Kroll and Metsker).

Not all sources are needed for all projects, and the type and extent of sources consulted will
vary. Smaller projects and those with less complicated source histories will generally require
less documentation but should always include enough information to enable the agencies to
adequately address sampling and testing issues. Dredging proponents can contact the
Dredged Material Management Office to determine the level of effort required for their
specific project. The DMMO will coordinate with the other agencies as necessary to
determine project-specific requirements

DMMP Users’ Manual 3-2 July 2008 Edition
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4 DEVELOPING THE SAMPLING AND ANALYSIS PLAN

The following steps are followed in the development of a sampling plan for the full
characterization of project sediments:

1. determine the rank for the project
2. determine the volume of material to be dredged

3. determine the required number of dredged material management units (DMMUSs) and
field samples based on the volume and rank

4. develop a conceptual dredging plan

5. develop a sampling plan which distributes the DMMUSs to reflect the conceptual
dredging plan, allocates the required number of field samples, and presents a
compositing plan.

These steps must be documented in the sampling and analysis plan developed for review by
the agencies. Details are provided in the following sections.

4.1 Determining the Rank for the Project

A dredging area, or a specific project, may be assigned to one of four possible ranks: high,
moderate, low-moderate, or low. These ranks represent a best professional judgment of
concern or potential risk by the agencies, typically reflective of a scale of potential for
adverse biological effects or elevated concentrations of chemicals of concern. The lower the
rank, the less the concern, and the less intense the sampling and testing requirements
needed to adequately characterize the dredged material. The ranking system is based on
two factors:

1. The available information on chemical and biological-response characteristics of the
sediments.

2. The number, kinds, and proximity of chemical sources (existing and historical).

For those dredging projects with sufficient historical data, the assigned ranking is based on
the available chemical and biological data for project sediments. For those projects lacking
sufficient historical data, the number, kinds and proximity of chemical sources are the major
factors driving the assigned rank. Table 4-1 defines the ranking guidelines.

4.1.1 General Rankings

Certain areas or use activities are assigned a general rank based upon the nature and extent
of possible sources of chemicals of concern that could impact sediments needing to be
dredged. In the absence of sediment quality data to the contrary, urban and industrialized
areas are initially ranked high. Marinas, fueling and ship berthing facilities, construction
facilities, and sediments located close to moderate-sized sewer outfalls are initially ranked
moderate. High energy areas that are characterized by coarse-grained material (sand and
gravel) and are geographically removed from potential sources of chemicals of concern are
initially ranked low-moderate or low.

revision1/24/13



Table 4-1. Dredged Material Ranking Guidelines.

RANK GUIDELINES
Few or no sources of chemicals of concern. Data are available to verify low
Low chemical concentrations (below DMMP screening levels) and no significant

response in biological tests.

Available information indicates a "low" rank, but there are insufficient data to

Low-Moderate | tirm the ranking.

Sources exist in the vicinity of the project, or there are present or historical uses of
the project site, with the potential for producing chemical concentrations within a

Moderate range associated historically with some potential for causing adverse biological
impacts.
Many known chemical sources, high concentrations of chemicals of concern,
High and/or biological testing failures in one or both of the two most recent cycles of
testing.

4.1.2 Area-Specific and Project-Specific Rankings

To facilitate the determination of sampling requirements, initial rankings for dredging projects
in specific geographic areas, associated with certain activities, or with adequate historical
testing data were determined using the ranking guidelines in Table 4-1. Current rankings for
the Puget Sound area are shown in Table 4-2 and for Grays Harbor and Willapa Bay in Table
4-3.

4.1.3 Re-Ranking of Areas/Projects/Project Reaches

Modifications of the initial rankings can occur as the result of additional testing. A project
area can be ranked higher (e.g., from low-moderate to moderate) based on the results of a
single testing period. However, consistent results from two testing periods are required
before a ranking can be lowered (e.g., from high to moderate). Projects may be ranked
lower for a one-time dredging event based on the results of a partial characterization (see
Section 4.6). However, two testing cycles will be required to lower the rank on a longer-term
basis.
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Table 4-2. Current general and project-specific rankings for Puget Sound.

RANK

WATERWAY/AREA

High

Bellingham Harbor (from the cement plant to the old disposal site and from the
I1&J Waterway to Post Point)

East Waterway, Everett Harbor

Intertidal Areas of the Snohomish River (up to the upper turning basin)
Mukilteo

Edmonds

Salmon Bay

Lake Washington Ship Canal

Lake Union

Kenmore

Elliott Bay

Duwamish River (downstream of station 254+00)

Outer Eagle Harbor (south of the former creosote plant)

Sinclair Inlet

Commencement Bay (except as specifically mentioned)

Olympia Harbor (except parts of the navigation improvement project)
Lower Budd Inlet (including East Bay Marina)

Shelton

Port Townsend (south side of point and south of marina)

Port Angeles (inside the harbor)

Moderate

Squalicum Boat Harbor

Cap Sante Waterway

Anacortes waterways, marinas and Guemes Channel
West Port Susan (near Cavelero Beach)

Port Madison

Lake Washington (except Kenmore)

Dyes Inlet

Upper portion of Quartermaster Harbor

Gig Harbor

Port Townsend Marina

All existing fueling and ship berthing or construction facilities
All existing marinas except those listed individually
All ferry terminals with the exception of Keystone

Low-
Moderate

Inner Eagle Harbor (west of former creosote plant)

Port Orchard

Duwamish River (upstream of station 254+00)

Outer Quartermaster Harbor

Keystone Ferry Terminal

Subtidal areas of the Snohomish River (through the upper settling basin)
All other unidentified areas

Low

Blaine (except marina)

Swinomish Channel

Blair Waterway (Commencement Bay) — navigation channel only; rank of
cutback areas dependent on source review

Sitcum Waterway (Commencement Bay)

Oak Bay Channel

LaConner Marina
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Table 4-3. Current rankings for Grays Harbor and Willapa Bay.

RANK GRAYS HARBOR WILLAPA BAY

High = Urban and Industrialized Areas = Urban and Industrialized Areas
=  Marinas = Other Marinas
= Fueling and Berthing Facilities = Fueling and Berthing Facilities

Moderate = Construction Facilities =  Construction Facilities
= |Located near moderate-sized sewer = Located near moderate-sized sewer
outfalls outfalls

= Rayonier Dock *

Low- = Port of Grays Harbor Terminals 2, 3, 4 2 «  None

Moderate | = Citifor Dock
= Weyerhaeuser Bay City Dock
= Port of Grays Harbor Terminal 1
= Bar Reach
= Entrance Reach «  Bav Center
=  South Reach y
= Bay Center Entrance Channel

=  Crossover Reach

Low = Bay Center Entrance Channel Bar
= North Reach .

. =  Willapa Bar

* Hoquiam Reach = Toke Point Channel
= Cow Point Reach
= Aberdeen Reach
= South Aberdeen Reach

! Data from the most recent testing cycle indicates that this project could potentially be ranked low. An additional
testing cycle is needed to confirm the low rank.
% Chemical testing conducted in 1989, 1991 and 2001 indicates that these areas could potentially be ranked low.
Safety-net biological testing is needed to confirm the low rank.

4.2 Determining the Volume of Material to be Dredged

Where possible, the physical geometry and volume of sediments proposed for dredging
should be determined from a pre-sampling bathymetric survey. The dredging volume
calculation should include side slopes, overdepth and sediments anticipated to slough from
under piers and wharves. For dredging projects that occur infrequently, the dredging prism
should be divided between a "surface" layer (generally four feet in depth) and a "subsurface"
layer consisting of everything below the surface layer. The volumes comprising each of
these layers should be calculated. For projects that are dredged more frequently, the entire
dredging prism may be considered homogeneous and the volume need not distinguish
between surface and subsurface layers.

Dredging contracts routinely include "overdepth" material that is often one to three feet below
the required dredging depth (except for very small projects where it may be decided to
minimize overdepth volume for cost control). Overdepth volume will be included in the
calculation of the requirements for sampling and analysis and disposal site use fees.

Volume estimates, including overdepth material, are incorporated into the associated site
permit, water quality certification and site use authorization. Exceedances of permitted
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volumes may result in fines or work stoppages. Therefore, it is important to develop an
accurate volume estimate of material to be dredged. To reduce the incidence of permit
violations, the following guidelines should be followed:

1. Pre-sampling surveys should be taken as close in time as possible to the sampling
event to get the best possible bathymetric data for volume estimates.

2. Pre-sampling volume estimates must include allowable overdepth for the entire
dredging prism, including sideslopes. Technical justification for the selected angle of
repose for the sideslopes must be included in the sampling and analysis plan.

3. When a box cut is proposed along a pier face, it is recommended that sloughing from
under the pier be anticipated in all cases. Technical justification for the selected
angle of repose for sideslopes under piers must be included in the sampling and
analysis plan. The dredging proponent should ensure that all necessary geotechnical
or under-pier survey data be provided to the contractor estimating the dredged
material volume.

4. ltis highly recommended that presampling estimates of in-situ volume be increased
by an uncertainty factor to account for the error inherent in the estimation process
and to include reasonable “non-pay” volume. Sampling and testing requirements will
be based on this adjusted volume. The uncertainty factor must be identified in the
sampling and analysis plan along with a technical justification for its selection. It
should be noted that the uncertainty factor applies only to estimates of in-situ volume
and is not meant to address bulking of sediments during dredging.

Some areas, particularly channels and settling basins, are characterized by rapid shoaling
during winter storm events. Since sampling and testing are required to be conducted prior to
dredging, not all of the sediments to be dredged will have been deposited at the time of
sampling. In such instances, presampling bathymetric surveys, records from previous
dredging events and best professional judgment will be used to estimate the volume of
sediments likely to be dredged. Sampling and testing requirements will be based on this
estimated volume.

4.3 Determining the Number of DMMUs and Field Samples

The number of field samples to be taken and the number of laboratory analyses conducted to
fully characterize the sediments for any given project must be sufficient to allow for an
adequate assessment. The following guidelines specify a maximum volume of dredged
material that can be represented by a single field sample and by a single laboratory analysis.
They are considered "minimum” requirements in that the dredger may opt, or regulatory
agencies may require, additional samples or analyses if warranted.

4.3.1 Dredged Material Management Units

A "dredged material management unit* (DMMU) is the smallest volume of dredged material
that is truly dredgeable (i.e., capable of being dredged independently from adjacent
sediments) and also for which a separate disposal decision can be made by the agencies.
Though “dredgeability” often defines the minimum volume in a given DMMU, the maximum
volume is based on the project rank, dredging depth, and extent of mixing in the dredge
prism. Thus, a given volume of sediment can only be considered a DMMU if it is capable of
being dredged, evaluated and managed separately from all other sediment in the project.
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Each DMMU is independently evaluated for suitability for unconfined, open-water disposal.
Samples representing the sediment in a given DMMU are composited for a single laboratory
analysis, with results applicable to the entire DMMU.

4.3.2 How Many DMMUs?

Sediment in any given project is considered either “heterogeneous” or “homogeneous.”
Heterogeneous sediment is divided into “surface” (0 to 4 feet of the dredging prism) and
“subsurface” (greater than 4 feet below the sediment surface. Heterogeneous sediment is
that in which there is presumed, or known, to be a difference in contamination levels in the
surface and subsurface sediments. To characterize heterogeneous sediments, different
sampling intensities are used for the surface and subsurface portions of the dredge prism
(Table 4-4). For example, in a moderate-ranked area with 32,000 cubic yards (CY) of
surface material (less than a 4-foot cut depth) and 24,000 CY of subsurface material (greater
than a 4-foot cut depth), a total of three DMMUSs are required (two from the surface volume
and one from the subsurface volume).

This approach assumes that the surface material is more contaminated than the underlying
material. If it is known, or suspected, that this scenario does not hold for a particular
dredging project, then best professional judgment must be applied in determining volume
limits for DMMUSs.

For projects which are dredged frequently due to rapid or routine shoaling, the sediments are
expected to be relatively homogeneous and the distinction between surface and subsurface
sediments becomes less important. In this case, DMMU volumes may be based on the
average of surface and subsurface maximum allowable volumes. The proposed dredging
volume may be divided by this average volume to determine the number of DMMUs. Grab
samples are considered adequate to characterize homogeneous sediments.

Table 4-4. Maximum sediment volume represented by each dredged material
management unit (DMMU).

HETEROGENEOUS SEDIMENT HOMOGENEOUS
PROJECT RANK (contamination level varies with depth) SEDIMENT
SURFACE SUBSURFACE (well mixed)
Low 48,000 CY 72,000 CY 60,000 CY
Low-moderate 32,000 CY 48,000 CY 40,000 CY
Moderate 16,000 CY 24,000 CY 20,000 CY
High 4,000 CY 12,000 CY 8,000 CY

4.3.3 Sampling Intensity

The maximum volume of sediment that may be represented by a single field sample
(typically a 4-foot core) varies with project rank and is presented in Table 4-5. A single core
(e.q., 12 feet in length) may be divided into several samples (e.g., three samples each 4 feet
in length). For projects in areas ranked low or low-moderate, a single sediment sample
should be taken for every 8,000 CY of material to be dredged. For projects in areas ranked
high or moderate, a single sediment sample should be taken for every 4,000 CY. Unlike the
maximum volume represented by each DMMU, the maximum volume represented by each
field sample does not vary with sediment depth. Continuing with the example presented in
the previous section, a moderate-ranked project with 32,000 CY of surface sediment and
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24,000 CY of subsurface sediment would require a total of 14 field samples: eight from the
surface volume and six from the subsurface volume, which would be composited respectively
to generate two analyses/DMMUSs for the surface material and a single analysis/DMMu for
the subsurface material

Table 4-5. Maximum sediment volume represented by a single field sample.

PROJECT RANK SURFACE SUBSURFACE
Low 8,000 8,000
Low-moderate 8,000 8,000
Moderate 4,000 4,000
High 4,000 4,000

4.3.4 Reduced Sampling and Testing for Small Projects

For small projects, the cost of testing must be balanced against the environmental risks
posed by disposal of a very small volume of dredged material. Small projects in low, low-
moderate and moderate ranked areas represent low potential risk that unacceptable adverse
effects will result at the disposal site from the discharge of project material. As a result, with
the exception of high-ranked areas, a small volume of sediment to be removed at a dredging
site may require no testing or reduced testing.

To clearly define what constitutes a small project, there are two key qualifiers. First,
intentional partitioning of a dredging project to reduce or avoid testing requirements is not
acceptable. Second, recognizing that multiple small discharges can cumulatively affect the
disposal site, project volumes are defined in as large a context as possible. One example of
this latter qualifier is recurring maintenance dredging of a small marina where "project
volume" will be the projected dredging volume over 5 years. Another example is multiple-
project dredging contracts where a single dredging contractor conducts dredging for several
projects under a single contract or contract effort. Again, the "project volume" will be
summed across all projects (as will any sampling and compositing efforts prior to testing).

4.3.5 “No-Test” Volumes for Small Projects

For projects in low, low-moderate, or moderate-ranked areas, volumes for which no testing
need be conducted are shown in Table 4-6. In the absence of specific, conclusive evidence
of unacceptable material, most projects with these or lesser volumes will be categorically
considered suitable for unconfined, open-water disposal. For low-ranked areas, the "no test"
volume is equal to the maximum volume represented by a single field sample (i.e., 8,000
CY). For low-moderate and moderate rankings, the "no test" volume of 1,000 CY is
representative of the capacity of medium-sized barges. For high-ranked areas there is not a
"no test" volume and some testing is always required.

Table 4-6. "No Test" volumes for small projects.

PROJECT RANK "NO-TEST" VOLUME
Low Less than 8,000 CY
Low-moderate and Moderate Less than 1,000 CY
High Some testing is always required
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Some small dredging projects consist of the removal of sediment discharged from an outfall,
or located directly adjacent to an outfall, yet fall within a general geographic area ranked low,
low-moderate or moderate. However, it is possible that these sediments contain chemicals
at a level of concern far greater than the area in general. Therefore, such dredging projects
may be given a “high” rank by the agencies regardless of the rank of the general area. This
decision will be made on a case-by-case basis, with consideration given to the type and size
of the outfall, the shoaling pattern relative to the outfall, and any other relevant information
available to the project proponent, such as catch basin and particulate data associated with

the outfall.

4.3.6 Reduced Testing for Small Projects Exceeding the “No-Test” Volume

For projects of less than 500 CY located in high-ranked areas, some testing will always be

required. The dredger will have the option to conduct either a single chemical analysis for all
chemicals of concern (without the required QA/QC replication), or to conduct bioassays
(amphipod and one additional bioassay) on a single sample (without chemistry, but with
appropriate bioassay replicates). For the chemistry option, the "maximum levels (ML)" will be
used as "acceptable/unacceptable” values. The dredger will still have the additional option to
conduct standard and Tier IV biological testing if the material exceeds the ML values. (A
single ML exceedance of less than 100% will require standard biological testing only).

For low-moderate and moderate-ranked projects between 1,000-4,000 cubic yards and high-

ranked projects between 500-4,000 cubic yards, standard chemical testing must be

conducted, but if biological testing is needed only two bioassays will be required (Table 4-7).
These will include the 10-day amphipod test and one other bioassay from the standard suite.

For projects in low-ranked areas that exceed 8,000 CY and require biological testing based

on chemical test results, the full biological testing suite will be conducted. This is because
low-ranked areas are not expected to exceed the chemical screening levels (SLs), which is
one of the reasons why the "no test" volume is set so high relative to other area rankings.

Table 4-7. Reduced testing requirements for small projects above the "no test"

volume.
PROJECT RANK VOLUME REQUIRED BIOLOGICAL TESTS!
Low-moderate and Moderate 1,000-4,000 CY amphipod and one other bioassay
High 0-500 CY see narrative
High 500-4,000 CY amphipod and one other bioassay

‘Chemical tests are required of all such projects, with the exception of high-ranked projects less than 500 cubic yards.
Biological tests as listed are required if chemical results indicate that the dredged material contains chemical concentrations

above the screening levels.

4.3.7 Reduced Sampling and Testing for Native Material

Projects that involve dredging of native material that has not been exposed to contaminated
groundwater may require less sampling and testing than the requirements identified in
Tables 4-4 and 4-5. The agencies will make this determination using best professional
judgment on a case-by-case basis using site-specific information.

4.3.8 Other Exclusions from Testing

High Energy Areas. Dredged material that may be excluded from testing, and circumstances
when this may be allowed, are described in the regulations for both the Marine Protection,
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Research, and Sanctuaries Act (MPRSA) (40 CFR 227.13) and Clean Water Act (40 CFR
230.60). Generally, relatively larger grained material (e.g., sand and gravel) from high
energy environments that are geographically removed from contaminant sources meet the
exclusion criteria. The DMMP agencies will apply the exclusion criteria on a case-by-case
basis.

4.4 Developing a Conceptual Dredging Plan

Prior to determining a sampling plan, a project-specific conceptual dredging plan needs to be
prepared. This plan takes into consideration the depth and physical characteristics of the
sediment, side slopes, practicable dredge cut widths and depths, dredging along pier faces,
other physical and logistical constraints, available dredging methods and equipment, and
conventional construction practices at similar dredging projects.

While construction-level detail is not required at this point in the process, a realistic
conceptual dredging plan will aid in the delineation of DMMUs and avoid the situation in
which a regulatory determination could negatively impact the ability to dredge the project and
properly dispose of the material.

4.5 Full Characterization Sampling Plan Development

Once the required numbers of DMMUs and field samples have been calculated and a
dredging plan conceived, a sampling plan must be developed which delineates the DMMUs,
proposes locations for the collection of field samples, and identifies which field samples will
be composited to represent each of the DMMUs. The DMMUSs and field samples are
distributed to the actual dredging prism in a manner consistent with the definition of a DMMU
and any project-specific constraints. Ideally, the maximum volumes from Table 4-4 and
Table 4-5 will be carried through to the actual field situation but this will not always be
possible. It is not necessary or always desirable to restrict the volumes characterized by
each individual sample or DMMU in the field to the maximums found in Table 4-4 and Table
4-5. Best professional judgment is necessary in the allocation of DMMUs and the
development of a sampling and compositing plan.

In dividing the proposed dredging volume into DMMUSs, it is important to ensure that the
DMMUs be fully reflective of the dredging plan, i.e., that the management units be truly
"dredgeable." If an individual DMMU (represented by one or more field samples) is found
unsuitable for unconfined open-water disposal, then that DMMU must be capable of being
dredged independently from adjacent sediment. Additional DMMUs, beyond the minimum
number, may be required to achieve an appropriate dredging plan (e.g., where different
sediment types or physically separated areas warrant separate DMMUS).

It is also important to note that the 4-foot cut (for heterogeneous sediments) need not be
carried through to the actual dredging plan. The 4-foot cut is used solely as a guideline to
establish the minimum number of required analyses. The actual dredging cuts will depend
on the geometry of the dredging prism and project-specific physical, environmental and
logistical constraints.

All of the field samples taken within a DMMU are composited to provide a single sediment
sample for laboratory analysis that is representative of that DMMU. Therefore, the selection
of sampling locations and the development of a compositing scheme must provide an
accurate representation of the condition of each DMMU. In general, samples should be
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uniformly distributed across the dredging prism. However, special circumstances, such as
the presence of sources of contamination, may dictate otherwise. The location of point
sources in the vicinity of the project must be taken into consideration when locating field
samples, but "worst-case" sampling should not be the goal of full characterization (it is the
goal of partial characterization sampling; see Section 4.6). Tier 1 information, including the
location of point sources, should be included in the sampling and analysis plan and should
support the sampling locations selected to ensure representative sampling of the proposed
dredged sediments.

4.6 Partial Characterization for Down-Ranking

A dredging proponent may choose to do a partial characterization (PC) of project sediments.
A PC is most frequently done on larger projects and is based on the chemical analysis of a
limited number of samples. If the PC data indicate that the project has been over-ranked,
then down-ranking may be permitted for a subsequent full characterization (FC). Down-
ranking may substantially reduce the overall cost of sampling and testing for a large project.

A PC is designed to be simple and economical. A PC is not a substitute for a full
characterization, but is only a means for establishing a "reason to believe" that a lower
ranking is appropriate. A PC must provide sufficient information to support a decision to re-
rank a project. PC results are used to downrank a project on a one-time basis only. Two
cycles of testing are required for longer-term downranking.

4.6.1 Development of a PC Sampling and Analysis Plan

A sampling and analysis plan must be developed for a PC. The PC plan must be submitted
to the DMMO, who in turn will coordinate agency review with EPA, Ecology and DNR
representatives.

The following PC guidelines are appropriate for most dredging projects. However, because
anomalies may exist for a given project, the agencies reserve the right to depart from these
guidelines if conditions so warrant (e.g. complex chemical source environment, ambiguous
and/or highly variable characterization data, etc.). As with all aspects of the dredged material
evaluation process, professional judgment will be an important factor in the decision-making
process. The dredger should coordinate with the DMMO in the development of an adequate
PC plan.

4.6.2 Sampling Requirements for Down-Ranking

The number of samples required for down-ranking is based on a percentage of the number
of samples that would be required for a full characterization. A dredger may elect to down-
rank up to two levels by increasing the sampling intensity. No compositing of samples for a
PC is allowed. PC sampling station delineation must be approved in advance by the
agencies and should represent "worst-case" sampling relative to the location of local point
sources.

For the option of lowering a rank one level, ten percent of the FC minimum surface sample
requirement must be analyzed for a PC. A minimum of two samples must be analyzed for
this option. For the option of lowering a ranking two levels, 20 percent of the FC minimum
surface sample requirement must be analyzed for a PC. At least three samples must be
analyzed for this option. A dredger has the option of performing a PC on subareas of a
dredging project. Subareas must be selected with the approval of the agencies. A minimum
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of two samples is required for each subarea. Although a PC is most frequently done on
surface sediments, a dredger may be required to perform subsurface sampling and analysis
during a PC if there is reason to believe that subsurface sediments are contaminated relative
to sediments in the upper four feet of the dredging prism.

Partial characterization data for a given sampling station may also be used, in some limited
cases, in partial fulfillment of FC requirements. The strategy for doing so must be clearly
stated in the PC sampling and analysis plan and approved by the agencies.

4.6.3 Ranking Guidelines Based on PC Data

The down-ranking of a project (or subarea) will be based on the results of the sample having
the highest level of chemicals of concern (see also Section 6.4, which discusses special
COC’s). Ranking guidelines based on PC data are shown in Table 4-8.

PC samples must be analyzed for the full list of chemicals of concern (see Table 5-1) and
sediment conventionals. PC data may also be used as a "reason to believe" test to screen
out certain chemicals of concern. If a chemical is not found in the PC and is not available
from nearby sources, it may be deleted from the full characterization.

Table 4-8. Ranking guidelines based on partial characterization data.

RANK PC GUIDELINE
High At least one chemical > ML
IModerate At least one chemical > (SL +ML)/2 and < ML
Low-moderate At least one chemical > SL and < (SL + ML)/2
Low All chemicals < SL

4.7 Recency Guidelines

Recency guidelines apply to material that has been sampled and tested for open-water
disposal but not yet dredged. A key consideration in determining whether available data are
still representative is the recency of the information. "Recency" guidelines for existing
information refer to the duration of time for which chemical and biological characterization of
project-specific sediment remains adequate and valid for decision making without further
testing. These guidelines are based on the number and operating status of chemical sources
near the area to be dredged, on whether the sediment is close to the sediment-water
interface or not, and on how well previous samples describe the current conditions at the
project site. With older data there is increased potential for a "changed condition" that could
alter its validity. Data must be sufficiently recent to be considered representative of the
material to be dredged.

The ranking system for dredging projects takes into consideration both the sources of
contamination and historical chemical and biological testing data (which are considered an
integrated reflection of the effects of sources on the project area). Therefore, the recency
guidelines are based on the project rank. For high-ranked projects, the recency guidelines
allow characterization data to be valid for a period of 2 years. The recency guideline for
moderate, low-moderate and low-ranked projects is a period of 5, 6 and 7 years respectively.

When other permitting requirements prevent a project from being dredged during the recency
period, extension of the recency period will be considered on a case-by-case basis. When
considering whether existing data continue to adequately characterize sediment from a
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specific project, the agencies will review previous characterization data, any new data from
the dredge site or vicinity, and site use and character. Based on this review, the agencies
may extend the recency determination, typically for one year. This extension may be
allowed with no additional testing, or may require some level of additional testing, from
confirmatory to full characterization.

The recency guidelines never apply when a known "changed" condition (e.g., accidental
spills or new discharges) has occurred since the most recent samples were obtained. For
subsurface sediments, the potential for contamination from groundwater sources must be
considered.

Project proponents should contact the DMMO if recency guidelines are likely to be
exceeded at their project site prior to dredging. Depending on the project area and site
complexity, a written proposal to extend the recency period will likely be requested. The
proposal should thoroughly evaluate the above variables and suggest a course of action.
The DMMP will respond in writing to the request, and provide a recency determination
addendum to the original Suitability Determination when results from the analysis and
characterization events have been evaluated. For further clarification on recency extensions
and guidelines, see SMARM updates Recency Guidelines: Program Considerations (2002)
and Recency Guideline Exceedances: Guidelines for Retesting in High Ranked Areas
(2003).

4.8 Frequency Guidelines

Frequency guidelines refer to the extent of time a given dredging project can be maintained
with repeated dredging without further testing. Once the sampled and tested material has
been dredged, frequency guidelines apply. Time durations for the frequency guidelines are
the same as for the recency guidelines: two years for high-ranked areas; and 5 to 7 years for
moderate, low-moderate, and low-ranked areas. Sediment dredged within the frequency
guidelines will not generally require full testing. However, two cycles of sampling and testing
for a project are required before the frequency guidelines take effect. A biological testing
failure during any testing cycle will negate the applicability of the frequency guidelines and
automatically result in a need to conduct testing every dredging cycle.

To avoid the possibility of “surprises” in dredging cycles to which frequency guidelines apply,
a minimum of one bulk chemical analysis (project composite) may be required as a “safety
net” against unexpected chemical concentrations not indicated by historical data. Chemical
data resulting from this analysis will be compared to screening level values and historical
data to determine if there is reason to believe that biological testing is warranted. Safety-net
testing will be required on a case-by-case basis using best professional judgment.

For the maintenance dredging of the Federal navigation project at Grays Harbor (a low-
ranked area), a complete testing cycle will be conducted every 6 years. To avoid large
annual fluctuations in testing costs for a project of this magnitude, testing within three
different sub-areas will be rotated sequentially on a two-year cycle. This provides
predictable, manageable and level biennial operating budgets for testing.

4.9 Safety-net Biological Testing

To avoid a situation where a chemical-of-concern not on the standard list is present at a
concentration high enough to cause biological effects, "safety-net" biological testing may be
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required of a limited number of DMMUs for low-ranked areas. Biological testing will consist
of the 10-day amphipod test and one other bioassay from the standard suite. Twenty
percent of project DMMUS, representing the finest-grained material, should be tested
(minimum of one DMMU). If there are exceedances of the screening levels for any DMMUSs,
triggering biological testing, these DMMUs will fulfill the requirement for safety-net testing as
long as the twenty-percent guideline is followed. The frequency of safety-net testing for low-
ranked projects is 6 years.

If all chemicals-of-concern are below the screening level, yet the safety-net biological testing
indicates a potential for adverse biological effects, best professional judgment will need to be
applied in resolving the apparent conflict between the chemical and biological testing data.
Additional chemical or biological testing may be needed to determine the nature of the
problem.

4,10 New Sediment Exposed by Dredging (Z Sample)

Dredging operations can alter the condition of the surface sediments in the dredging area by
exposing new sediments to direct contact with biota and the water column. The exposed
sediment must meet the State of Washington Sediment Management Standards (SMS). A
“Z sample” is a sample from the first foot below the dredging overdepth and must be
collected during sampling of heterogeneous sediments. Z-sample collection and analysis
guidance is as follows:

= Z-samples will be collected and archived for every core sampling location for all
projects, regardless of rank. Archived sediment must be maintained at -18° C.

= |f TBT testing is required for the project, interstitial water from an unfrozen
sediment subsample must be extracted within seven days of field collection. The
porewater extract must be maintained at -18°C.

= |tis likely that the holding time for mercury will be exceeded prior to any testing of
archived sediment. The results should be flagged as having exceeded the
holding time.

= Archived sediment cannot be tested for volatile organics. Therefore, the
requirement to test for the DMMP volatiles is waived unless these chemicals are
anticipated to be a problem at the project site.

» |f a surface DMMU is found to be contaminated (e.g., unsuitable for unconfined-
open-water disposal), and the underlying DMMU is also contaminated or has not
been adequately characterized, then archived Z-samples must be analyzed to verify
the sediment quality of the Z-horizon.

= Z-sample analyses will initially consist of sediment conventional and chemical
analyses. If the results of these analyses indicate exceedances of SMS Sediment
Quality Standards, the dredging applicant may be required to remobilize and
resample those given Z-sample locations in order to perform required biological
testing (bioassays and/or bioaccumulation testing). This must occur prior to dredging.

= The post-dredged sediment surface (top 10 cm) may be subject to sediment quality
evaluation at the discretion of the DMMP or the Department of Ecology for any project
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where overlying surface or subsurface DMMUs were found to be unsuitable for
unconfined open-water disposal.

For further discussion of Z-sample and post-dredge sediment surface guidelines, see the full
updates from the 2001 and 2008 SMARMs.

DMMP Users’ Manual 4-14 July 2008 Edition
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5 SAMPLING

5.1 Timing of Sampling

When required, sampling and testing must be coordinated with the DMMP in advance of
dredging to allow time for testing and data review. Sampling and analysis prior to dredging
prevents a situation in which the testing data show sediments to be unacceptable for open-
water disposal after disposal occurs.

Areas that receive large volumes of material due to shoaling during winter storm events also
need to be sampled prior to dredging. Because these projects are typically dredged within a
short time after deposition by winter storms, insufficient time is available to completely
characterize all the material that will eventually be dredged. Instead, material that is already
in place prior to the winter storm season is sampled and tested. This sampling strategy
assumes that sediments deposited by winter storms will have a chemical composition very
similar to the sediments that are in place at the time sampling and testing is conducted. This
strategy is a compromise that includes consideration of the need to provide representative
sampling and the need to provide an evaluation process adaptable to the fast shoaling
pattern found in these areas. This compromise will also help avoid reliance on “emergency
dredging” whereby sediment sampling and testing is not possible prior to dredging.
Accordingly, the number of DMMUs and field samples will be based on pre-sampling
bathymetric surveys, records from previous dredging events and best professional judgment.

5.2 Sampling Approach

If full characterization sampling and analysis are required for a project, the applicant will be
required to sample the sediment for chemical and, if necessary, biological analyses. There
are three sampling approaches that the dredging proponent may take:

1. Concurrent Testing: Collect sufficient sediment for all chemical and biological tests
potentially required. Run these tests concurrently.

2. Tiered Testing: Collect sufficient sediment as above, but archive adequate sediment
for biological testing pending the results of the chemical analysis.

3. Tiered Testing/Resampling: Collect only enough sediment to conduct the chemical
analyses and, if biological testing is required, re-sample the site.

The proposed sampling approach should be clearly documented in the sampling and
analysis plan. The selection of either option 1 or 2 is encouraged because these
alternatives provide chemical and biological data on sub-samples of a single homogenized
sediment. These alternatives are also advantageous because they both preclude the cost
involved with collection of additional sediment. Concurrent testing is the least time
consuming, and is likely the most economical when the need for biological testing is
expected. For tiered testing, the biological samples must be stored at 4 degrees C with
zero headspace (or with headspace purged with nitrogen) while chemical tests are
completed. Maximum holding time for biological testing is 56 days

Tiered testing with resampling should only be considered if biological testing is not
expected. If it does occur, biological analysis can proceed without re-analysis of sediment
chemistry, unless bioaccumulation testing will also be conducted. Biological samples must
be taken from the same stations as the previous sediment chemistry samples.
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In general, a minimum of 6 liters of homogenized sediment will be needed to provide
adequate volume for physical, chemical and standard biological analysis. Bioassay analysis
requires approximately four (4) liters and chemical analysis requires approximately one (1)
liter of sediment. The additional liter should be archived for contingencies such as bioassay
retests. Bioaccumulation testing requires a minimum of 15-20 liters of sediment beyond the
6 liters identified here.

For all projects where samples were taken with coring devices, sediment that will be exposed
by dredging must also be sampled. Please refer to Section 4.10 (Z samples).

5.3 Positioning Methods

A precision navigation system should be used to record all sediment sampling locations to a
geodetic accuracy of + 2 meters. In most cases, samples should be obtained as near as
possible to the target locations provided in the project sampling plan. Such accuracy can be
obtained with a range of positioning hardware, such as microwave trisponders, differential
GPS, electronic measuring devices, etc. The exact positioning system to be used and
associated QA/QC procedures should be documented in the project sampling plan.

Sampling location data will be entered into the Dredged Analysis Information System (DAIS)
in the form of latitudes and longitudes referenced to North American Datum of 1983 (NAD
83) which is considered equivalent to the World Geodetic System 1984 (WGS 84). If
sampling locations are referenced to a local coordinate grid, the local grid should be tied to
NAD to allow conversion to latitudes and longitudes. Latitudes and longitudes referenced to
the North American Datum of 1927 (NAD 27) should be transformed to NAD 83.

54 Sampling Methods

The goal of sediment sampling for characterization of each individual DMMU is to collect a
sample (or a number of composited samples) which will be representative of the DMMU. The
accuracy of this representation can be increased vertically by taking core samples from the
sediment/water interface down to the maximum proposed depth of dredging and horizontally
by increasing the number of samples taken. The agencies have established minimum
sampling requirements (see Chapter 4) based on volumetric measurements. The type of
sampling required, however, depends on the type of project. The sampling methodology to
be used should be presented in the sampling and analysis plan along with the rationale for its
use.

5.4.1 Core Sampling

For projects which are dredged infrequently (less than once every 5-7 years) and for new-
work dredging, the proponent will be required to take core samples from the sediment/water
interface down to the maximum depth of dredging, including overdepth and Z-samples.

There are numerous gear options available for obtaining core samples. These include
impact corers, hydraulic push corers, vibracorers, augers with split spoons or Shelby tubes,
jet samplers, etc. The methodology chosen will depend on availability, cost, efficacy, and
anticipated sediment recoveries.
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5.4.2 Grab Sampling

Sediments in frequently dredged areas (e.g. Grays Harbor navigation channel) are assumed
to be relatively homogeneous. Therefore, for frequently dredged projects not in high-ranked
areas, grab samples will be considered adequate to represent the dredged material, even if
shoaling results in sediment accumulation greater than four feet. The minimum number of
grab samples required can be calculated from the tables in Chapter 4.

5.5 Sample Collection and Handling Procedures

Proper sample collection and handling procedures are vital for maintaining the integrity of the
sample. If the integrity of the sample is compromised, the analysis results may be skewed or
otherwise unacceptable. Procedures for decontamination, sampler deployment, sample
logging, sample extrusion, compositing, sample transport, chain of custody, archiving and
storage all need to be discussed in the sampling and analysis plan.

The remainder of this chapter provides general guidance on sample handling procedures.
For further guidance please refer to the Puget Sound Protocols and Guidelines (PSEP,
1997a). The protocols describe field collection and processing methods, bioassay-specific
QA/QC, and data reporting procedures. Also, general protocols are provided for field
collection of surficial test sediments and for general QA/QC procedures that apply to all
sediment bioassays.

5.5.1 Decontamination Procedures

It is recommended that sampling containers be decontaminated by the laboratory or
manufacturer prior to use. All sampling equipment and utensils such as spoons, mixing
bowls, extrusion devices, sampling tubes and cutter heads, etc., should be made of non-
contaminating materials and be thoroughly cleaned prior to use. The intention of these
procedures is to avoid contaminating the sediments to be tested, since this could possibly
result in dredged material, which would otherwise be found acceptable for open-water
disposal, being found unacceptable. While not strictly required, an adequate
decontamination procedure is highly recommended. The dredging proponent assumes a
higher risk of sample contamination by not following an established protocol. The Puget
Sound Protocols and Guidelines should be consulted for specific guidance.

After decontamination, sampling equipment should be protected from recontamination. Any
sampling equipment suspected of contamination should be decontaminated again or
rejected. During core sampling, extra sampling tubes should be available on-site to prevent
interruption of operations should a sampling tube become contaminated. Sampling utensils
should be decontaminated again after all sampling has been conducted for a given DMMU to
prevent cross-contamination. Disposable gloves are typically used and decontaminated or
disposed of between DMMUSs.

5.5.2 Sample Collection

Sampling procedures and protocols will vary depending on the sampling methodology
chosen. Whatever sampling method is used, measures should be taken to prevent
contamination from contact with sources of contamination such as the sampling platform,
grease from winches, engine exhaust, etc. Core sampling methodology should include the
means for determining when the core sampler has penetrated to the required depth. If the
core is driven beyond the proposed dredging depth, the core logging must be adequate to
allow the proper core section to be taken post-sampling for inclusion in the sample
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composite. The sampling location must be referenced to the actual deployment location of
the sampler, not to another part of the sampling platform such as the bridge of a sampling
vessel.

5.5.3 Volatiles and Sulfides Sub-sampling

The volatiles and sulfides sub-samples should be taken immediately upon extrusion of cores
or immediately after accepting a grab sample for use. For composited samples, one core
section or grab sample should be randomly selected for the volatiles and sulfides sampling.
Sediments which are directly in contact with core liners or the sides of the grab sampler
should not be used.

Two separate 4-ounce containers should be completely filled with sample sediment for
volatiles analysis. No headspace should be allowed to remain in either container. Two
samples are collected to ensure that an acceptable sample with no headspace is submitted
to the laboratory for analysis. The containers, screw caps, and cap septa (sil