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Glossary
Criteria Continuous Concentration (CCC)—These criteria are used for determination of water
quality impairment. The criteria are associated with the California Toxics Rule.
Criteria Maximum Concentration (CMC)—These criteria are used to evaluate water quality. The
criteria are associated with the California Toxics Rule.
Constituent/Contaminant—The terms “constituent” and “contaminant” have been used
interchangeably in this report
Constituent/Contaminant of Concern (COC)—The Department of Fish and Game has defined a
COC as:
A contaminant of concern is any anthropogenic compound identified in the Delta
sediments where the measured concentration of the compound exceeds the
accepted sediment quality assessment guideline or soils screen level for greater
than 50% of the positive occurrences.
Constituent/Contaminant of Potential Concern (COPC)—The Department of Fish and Game has
defined a COPC as:
A contaminant of potential concern is any anthropogenic compound identified in
the Delta sediments where the sum of the following exceeds 50% of all samples
analyzed for the compound: (1) The number of positive occurrences with
measured concentrations that exceed the accepted sediment quality assessment
guideline or soil screening level, and (2) The number of occurrences where the
compound is not detected but the detection limit exceeds the accepted sediment
quality assessment guideline or soil screening level.
California Toxics Rule (CTR)—The CTR contains numeric water quality criteria promulgated by
the U.S. Environmental Protection Agency to be applied to waters in the State of California in
order to protect human health and the environment.
Detection Limit (DL)—The DL is the lowest concentration of a contaminant that can be
determined by a specific analytical instrument, using a specific analytical method. This limit
varies among instruments and contaminants.
Deionized Water Waste Extraction Test (DIWET)—The DIWET is an extraction test designed to
identify possible leachable metals and estimate their concentration in leachate/runoff from
dredge sediments following upland placement. This test is used to emulate more pH-neutral or
basic environmental conditions.
Dissolved Oxygen (DO)—DO is the concentration of oxygen, as O2, in solution in water.
Ecological Data Quality Levels (EDQLs)—EQDLs are media-specific initial screening levels
developed by the U.S. Environmental Protection Agency, Region 5 to compare against site
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Glossary (continued)
contaminant concentrations. These screening levels help to identify contaminants that may
pose a problem for the environment.
Effects Range Low (ERL)—The ERL is the concentration of a contaminant in sediment, below
which adverse effects on aquatic organisms are unlikely.
Lowest Observable Effect Level (LOEL)—The LOEL is the lowest concentration of a contaminant
with statistically significant effects greater than the control that is observed during laboratory
toxicity testing.
Maximum Contaminant Level (MCL)—The MCL is an enforceable standard that represents the
highest allowable concentration of a contaminant in drinking water.
Modified Elutriate Test (MET)—The MET is used to estimate the concentrations of compounds
that would go into solution during the dredging operation and be present in the decant water
following placement of dredged sediments in a confined disposal facility.
No Observable Effect Level (NOEL)—The NOEL is the highest concentration of a contaminant
with no statistically significant effect from the control that is observable during laboratory
toxicity testing.
Nephelometric Turbidity Unit (NTU)—The NTU is a measure of the clarity of water.
Probable Effect Level (PEL)—The PEL is the concentration of a compound above which adverse
effects are expected to occur.
Practical Quantitation Limit (PQL)—The PQL is the lowest concentration that can be reliably
achieved within the specified limits of precision and accuracy during routine laboratory
operating conditions.
Preliminary Remediation Goal (PRG)—A PRG is an initial contaminant cleanup concentration
listed in a remedial investigation for the cleanup of a hazardous waste site. The PRG is based
on a risk assessment.
Simultaneously Extracted Metals (SEMs)—SEMs are metals concentrations that are extracted
during the analytical methods and used to determine the acid-volatile sulfide content of the
sediment sample.
Standard Elutriate Test (SET)—The SET test is intended to represent the dissolved and
immediately releasable fraction of contaminants that are present in sediments proposed for
dredging.
Settleable Matter Solids (SMS)—The SMS test is conducted using the Imhoff cone test and shows
the quantitative settling characteristics of the sediments.
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Glossary (continued)
Sediment Quality Assessment Guidelines (SQAGs)—SQAGS are conservative concentrations for
contaminants in sediments that are intended to be protective for exposure of aquatic life. The
Department of Fish and Game used this term synonymously with soil screening level (SSL).
Soil Screening Level (SSL)—SSLs are conservative concentrations for contaminants in soils that
are intended to be protective for exposure of terrestrial species. The Department of Fish and
Game used this term synonymously with sediment quality assessment guidelines (SQAGs).
Soluble Threshold Limit Concentration (STLC)—The STLC is the maximum allowable
concentration of a contaminant in the “leachate” produced from performance of the waste
extraction test (WET). If the concentration of a contaminant exceeds the STLC, it is classified as
hazardous.
Threshold Effect Level (TEL)—The TEL is a sediment quality guideline based on biological effects.
Concentration of a contaminant below this level is presumed to rarely cause a toxic effect in
aquatic organisms.
Turbidity Generation Unit (TGU)— The TGU is a factor in a model developed by the U.S.
Environmental Protection Agency in 1978 to predict the amount of sediment that will be
resuspended during dredging operations. The model is specific to the type of dredging
equipment used.
Total Organic Carbon (TOC)—TOC measures the organic carbon content of sediment. TOC is
expressed as a percentage. This measurement is used to normalize the dry-weight sediment
concentration of a contaminant to the organic carbon content of the sediment sample.
Total Recoverable Metals (TRM)—TSM is the concentration of metals in a solid or an unfiltered
water sample following treatment with hot, dilute mineral acid. The intent is to recover metals
loosely bound to the surface of particles as well as any dissolved metals.
Total Settleable Matter (TSM)—The term “TSM” is synonymous with Settleable Matter Solids
(SMS).
Total Threshold Limit Concentration (TTLC)—If the concentration of a contaminant exceeds the
TTLC level, the material is classified as hazardous.
Waste Extraction Test (WET)—The WET is designed to identify possible leachable metals in soils
subjected to acidic conditions and estimate their concentration in the leachate. The test is used
in this report to estimate concentrations on metals in leachate from dredged sediments
following upland placement.
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A Message from the Technical Advisory Panel
The Technical Advisory Panel (TAP) was convened as an integral part of the planning process
for development of a dredge material reuse strategy. The TAP includes representatives of
regulatory agencies, academia, environmental groups, technical experts in the dredging and
reuse process, the regulated community, and Delta landowners. The TAP met regularly to
provide input into the overall planning process, to review data developed as the process
proceeded, and to guide preparation of the final strategy document. The TAP members are
committed to protecting the Delta environment and its resources while finding solutions to the
regulatory challenges faced by the dredging community in the Delta’s current environment.
In addition to the recommendations included in the strategy, the TAP has identified a number
of key actions. This message describes and attempts to prioritize those key actions.

High Priority Actions

The following actions are considered high priority:
•

All involved agencies should recognize that programmatic documents and regional
permits are the only long-term solution to facilitate dredging in the Delta. This is
particularly true for long-term maintenance of the Delta levees by Reclamation
Districts and maintenance of the many marinas in the Delta area, projects that are
not likely to adversely affect listed species, and projects that may adversely affect
listed species but for which impacts can be avoided and minimized by following
stringent but clear guidelines. To be fully effective in maintaining the levees and
thereby protecting the overall water quality of the Delta for all beneficial uses, one
federal agency and one state agency need to step forward to take the lead in all
dredging-related issues in the Delta.

•

Development of a simple Delta dredging process should continue to include
participation and oversight by a multi-member panel that includes representatives of
the regulated community, Delta landowners, and technical experts, as well as the
regulatory agencies. This panel should meet regularly to address dredging issues
and dredging projects. If needed, additional panels should be convened to address
scientific questions. This will require commitment from the "top" of the several
involved agencies. CALFED could coordinate this action as part of its permit
coordination activities. The general approach recommended by the TAP is based on
the process described in the National Academy of Sciences report, A Process for
Setting, Managing, and Monitoring Environmental Windows (Appendix N in Volume II).
The report describes the type of “top-down” direction the TAP believes is vital to
ensure that all concerned parties are involved and to allow for the formation of
appropriate panels of scientists and/or engineers to review specific issues that may
otherwise hinder the dredging process. A good model of such a desired panel and
process is currently being implemented in the San Francisco Bay area—the Dredge
Material Management Office (DMMO).
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•

One agency should immediately accept responsibility for continuing the DREDGE
database and oversight of the information collected in the planning process.
Adoption by the Central Valley Regional Water Quality Control Board (Regional
Board) and the U.S. Army Corps of Engineers (Corps) of a common reporting format
for all projects that is compatible with the DREDGE database would facilitate this
action.

•

A regionwide program to sample Delta soils for background characterization
should be conducted in order to develop broad understanding about contaminant
distribution, sources, fates, and possible biological effects. The Delta Dredging and
Reuse Strategy indicates that the naturally occurring levels of some metals found in
Delta soils exceed sediment quality assessment guidelines; in this case, the
background levels should become the new sediment quality assessment guidelines
in the Delta.

•

A regionwide program to sample Delta sediments should be conducted in order to
develop broad understanding about contaminant distribution, sources, fates, and
possible biological effects. The data collected for this planning process show that the
“state of the art” knowledge of dredge material is based on a limited number of
samples collected from a limited number of locations in the Delta. The detection
limits used for most previous sampling of Delta sediments are inadequate, especially
for trace organic contaminants. Very little sediment toxicity data are available.

•

A clearinghouse of information should be developed about dredging projects and
the location, characteristics, and availability for reuse of the dredge material.

•

A library of documents about dredging and dredging projects in the Delta and other
areas (such as environmental documents and testing reports) should be developed.

Priority Actions

The following are considered priority actions:
•

The Regional Board should prepare an environmental document for its proposed
General Orders for dredging that addresses biological as well as chemical issues.
The environmental review should proceed as quickly as possible to continue the
momentum of the current planning process, thereby resulting in savings of staff
time.

•

The Regional Board should develop the types of analyses or tests that would be
required if sediment chemistry values exceed the screening values. Since 1977, the
Corps and the U.S. Environmental Protection Agency have recommended effectsbased tests—testing that evaluates the bioavailability of contaminants through the
use of bioassays, such as acute and chronic toxicity tests and bioaccumulation/tissue
analyses.
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•

The Regional Board should acknowledge the Inland Testing Manual as the
appropriate guidance document for all inland aquatic disposal, including disposal in
the Delta.

•

The Regional Board should develop a matrix to screen sediment levels for the
various identified pathways of exposure.

•

In the past, it has been assumed that dredging results in adverse short-term impacts
on individual fish in the vicinity of dredging activity; this assumption results in
restrictive “work windows” to protect those fish. The scientific validity of this
assumption should be evaluated as part of a Delta-wide study of stressors in aquatic
habitats. In addition, regulatory agencies should develop a process to address
ecosystem restoration projects with potential short-term water quality impacts; the
process should weigh potential short-term impacts against long-term benefits of
these projects to various Delta resources.

Other Key Actions

Other key actions include:
•

Identifying funding to offset handling costs in order to promote reuse of dredge
material.

•

Supporting studies of attenuation at upland disposal sites.

•

Implementing updated work windows as soon as current research can be
incorporated in order to “adaptively manage” the dredging process.
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INTRODUCTION AND OBJECTIVES
Dredging has been key in making the Delta what it is today. Dredging
is necessary to maintain channel capacity for flood flows and provides
material for the maintenance of over a thousand miles of Delta levees,
which are essential for protecting residents and land uses from
catastrophic flooding and protecting the drinking water of millions of
people from saltwater intrusion. Dredging is also essential for ensuring
the safe navigation of Delta waterways.

Dredging is necessary to maintain
channel capacity for flood flows and
provides material for the
maintenance of over a thousand
miles of Delta levees, which are
essential for protecting residents
and land uses from catastrophic
flooding and protecting the drinking
water of millions of people from
saltwater intrusion.

A survey conducted by Regional Board staff indicates that at least 29
dredging projects are proposed over the next decade, and all of the
projects anticipate upland disposal or beneficial reuse of the dredge material. Obtaining
authorization for such dredging projects requires several permits and approvals from a number
of agencies. This process can be complicated and time consuming.
The Levee System Integrity Program Plan (a technical appendix in the CALFED Bay-Delta
Program [CALFED] Programmatic Environmental Impact Statement/Environmental Impact
Report [EIS/EIR]) identifies two problems and suggested strategies that relate to dredging
regulations and the content of this document, as described below.
Dredging to increase channel capacity and to provide material for levee
reconstruction, habitat restoration and creation, and subsidence control has
been curtailed due to regulatory constraints, causing dredging equipment and
trained manpower to leave the Delta. Regulatory agencies limit dredging in the
Delta due to water quality and endangered species concerns. The dredge
material can be relocated to suitable habitat development sites such as in-channel
islands, waterside berms, or on-island areas; configured with different
topographic features; and planted with selected vegetation to produce and/or
improve diverse habitat types. Because insufficient data are available to quantify
impacts and establish acceptable dredging criteria, the agencies regulate
dredging activities more conservatively. Lack of a General Order for Waste
Discharge Requirements (WDRs) complicates the permitting process.
CALFED will work with the Regional Water Quality Control Board (RWQCB)
and the Corps to develop a Regional Dredge Material Management Plan and
General Order for WDRs. (Page ES-3 of Levee System Integrity Program Plan.)
Obtaining permits for levee work can be difficult and time consuming.
Historically, obtaining permits for levee work has been difficult. In 1996, the
California Department of Fish and Game (DFG) assumed a more active role in
assisting levee districts with the regulatory process. This participation is a
significant improvement and should continue. However, other regulatory
agencies often lack sufficient resources to issue permits without delays,
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especially if permit application materials provided to these agencies are
inadequate or incomplete. In addition, disagreements often exist between
regulatory agencies with overlapping jurisdiction.
To ensure successful implementation of CALFED programs, a coordinated
permit process will be established. The process will anticipate the numerous
permit requirements for actions approved as part of CALFED. Coordinated
permitting will not relax permitting requirements but will include information
sharing among regulatory agencies to coordinate the permitting process. The
permit coordination process also would be designed to address broad issues in
order to improve the efficiency of such processes as general and regional
permits, mitigation banks, and habitat improvement areas. (Page ES-4 of Levee
System Integrity Program Plan.)

The CALFED contract supports a
cooperative effort by the Regional
Board, DFG, and DPC that will allow
for the removal, reuse, and disposal
of sediments in CALFED Ecosystem
Restoration projects.
...
A Technical Advisory Panel (TAP) of
stakeholders assisted the three
agencies with the development of
the Delta Dredging and Reuse
Strategy.

The Delta Dredging and Reuse Strategy is the first step toward
addressing these problems and seeking solutions. Under a contract
funded by CALFED, the Regional Water Quality Control Board, Central
Valley Region (Regional Board) and California Department of Fish and
Game (DFG) prepared this document, in cooperation with the Delta
Protection Commission (DPC). The CALFED contract supports a
cooperative effort by the Regional Board, DFG, and DPC that will allow
for the removal, reuse, and disposal of sediments in CALFED
Ecosystem Restoration projects. The document should focus on
developing a permitting process for dredging projects that is protective
of water quality, fish and wildlife resources in the Delta, safe
navigation, and the structural integrity of levees.

The contract requires that the Delta Dredging and Reuse Strategy document contain (1) a
summation of existing sediment quality data, (2) guidelines for assessing sediment quality, (3)
an outline of pilot studies needed to evaluate the environmental fate of identified constituents
of concern, and (4) a prioritized list of regions in the Delta where sediment quality data are
incomplete or lacking.
A Technical Advisory Panel (TAP) of stakeholders assisted the three agencies with the
development of the Delta Dredging and Reuse Strategy. The project compiled ongoing and
proposed CALFED, marina, and routine levee maintenance projects; collected and evaluated
chemical, toxicological, and geographical information on sediment quality in Delta sediments;
evaluated various means of assessing sediment quality for upland and aquatic disposal in the
Delta; developed a list of studies that need to be completed to assist with more effective and
efficient assessment of dredging and reuse options in the future; assisted in the environmental
documentation for the Regional Board General Orders for clamshell and hydraulic dredging;
and prepared a report of findings that will serve as the basis for a Delta Dredge Material
Management Plan.
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REGULATORY REQUIREMENTS AND TECHNICAL ANALYSES
The Delta Dredging and Reuse Strategy provides regulatory background on the agencies that
regulate dredging and makes recommendations for future permit coordination and
streamlining.
To assess the impacts of dredging and dredge material placement needed for the General Order
WDRs, a determination of what contaminants may be present in dredge material and what
impacts they are likely to have is necessary. Both the Regional Board and DFG prepared
technical analyses and evaluated potential contaminants in dredge material. These analyses are
found in Chapters 4 and 5, respectively.
The Regional Board conducted an analysis to determine the potential
range of constituents of concern (COCs) and their spatial distribution in
the Delta, using data from a number of sources. These sources included
water quality lists, upstream and downstream monitoring programs, inDelta monitoring programs, agricultural chemical analysis, and
historical dredge monitoring data. The analysis includes evaluation of
water quality impacts from leachate, effluent, and solid-phase
pathways that may result from dredging in the Delta, dredge material
disposal (including return flows), and beneficial reuse options. The
process included developing a list of COCs, evaluating the
environmental fate of the COCs, selecting appropriate screening values
for each COC for each potential exposure pathway, and evaluating the
predictive tools and analytical methods used to detect potential
problems in the pre-dredge analysis.

The Regional Board conducted an
analysis to determine the potential
range of constituents of concern
(COCs) and their spatial distribution
in the Delta, using data from a
number of sources.
...
DFG collected, reviewed, and
entered physical, chemical, and
toxicological data on sediments from
the Delta into the Microsoft
Access® database DREDGE.

DFG collected, reviewed, and entered physical, chemical, and toxicological data on sediments
from the Delta into the Microsoft Access® database DREDGE. Data were gathered from 50
studies conducted from 1986 through 2000, including dredging permit applications, post
dredging reports, and sediment characterization studies during the past 10 years. Preliminary
sediment quality assessment guidelines (SQAGs) were used in an initial assessment to
determine the nature, extent, and severity of contamination in the Delta. The potential for
adverse biological effects associated with measured levels of sediment-sorbed contaminants
was used as an index of contamination. The process developed a list of contaminants of
concern (COCs) and contaminants of potential concern (COPCs). The assessment will need to
be re-evaluated when the identified limitations have been addressed. Elutriates from the
sediments also were compared against discharge limitations for potential water quality impacts.
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EVALUATION OF FUTURE DREDGING PROJECTS
Recommendations on how to evaluate future dredging projects with
upland disposal based on the technical analyses are found below. The
Regional Board staff’s evaluation of future upland dredging projects
will continue to focus on individual project conditions and parameters
until the General Order WDRs are completed for small-scale dredging
within the Delta. Assessment of small-scale dredging projects prior to
adoption of the General Orders, and the assessment of projects not
covered under General Order WDRs once in place, will involve the
following actions:

The Regional Board staff’s evaluation of future upland dredging
projects will continue to focus on
individual project conditions and
parameters until the General Order
WDRs are completed for small-scale
dredging within the Delta.

•

Determine potential water quality impacts from dredging operations. Regional
Board staff will evaluate each project application, including the proposed method of
dredging and disposal option to determine or verify potential water quality impacts.

•

Evaluate disposal sites and potential exposure pathways. Regional Board staff will
evaluate a project’s proposed disposal site characteristics and potential exposure
pathways as identified in the pre-dredge sampling and analysis plan. This
information also will be used to determine any necessary restrictions for dredge
material reuse.

•

Determine potential sources of contamination and environmental fate. Regional
Board staff will use the potential sources of contamination and environmental fate to
evaluate pre-dredge sampling and analysis plans. Applicants always should consult
Regional Board staff to assist in the development of a sampling and analysis plan.

•

Develop screening values. Regional Board staff will compare analytical data to
promulgated surface water and ground water criteria. Solid screening values will be
developed based on disposal site characteristics and proposed beneficial reuse.
Project specific attenuation factors will be considered.

•

Conduct leachate analysis. The DIWET is representative of leachate from the
disposal site and will be used to evaluate projects with upland disposal. Historical
DIWET data indicate four metals to be “potential problems” or at probable elevated
levels for all projects: aluminum, chromium VI, lead, and manganese. In addition,
sediments should be tested for arsenic, barium, copper, and zinc at locations with
adjacent surface water. Monitoring for these metals will be required for future
dredging projects.

•

Conduct effluent analysis. The MET is used to evaluate the potential characteristics
of the effluent (return water) discharge from dredge disposal sites.
−

Historical data indicate the following constituents can be potential problems in
the effluent and will be included in the monitoring requirements for future
projects: arsenic, barium, copper, lead, mercury, nickel, and zinc.
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−

•

Insufficient MET information exists for the following metals: boron,
chromium VI, manganese, molybdenum and vanadium. These metals also will
be included in the monitoring requirements for future projects.

Conduct solids analysis.
The solid phase analysis is used to determine
concentrations of constituents present in dredge material that may be taken up,
ingested, inhaled, or result in dermal exposure to humans, terrestrial wildlife, and
plants.
−

Metals may be naturally occurring in Delta soils in higher concentrations;
therefore, it is not reasonable to require screening levels lower than local
background levels. Some of the solid constituents with elevated local (disposal
site) background levels may include arsenic, barium, total chromium, nickel, and
zinc. For these metals, the local background level becomes the screening level.

−

A number of constituents have not been tested or reported in the DREDGE
database. These include OP pesticides, some OC pesticides, the agricultural
chemicals listed on the high- and medium-priority list in the source analysis, and
SVOCs.
Most of the solid constituents that have been tested in the past are below the
screening levels for industrial reuse or below the local background
concentrations in the soil. Therefore, material intended for industrial reuse may
not require testing.

−

The following constituents should be analyzed in the solid phase of the dredge
material if it is to be used in a residential environment: chromium VI, thallium,
OC pesticides (especially dieldrin, chlordane, lindane, and endrin), PAHs
(especially benzo[a]pyrene), and PCBs or dioxins (if there is reason to suspect
elevated levels; for example, if dredging near Mormon Slough or the City of
Stockton).

−

The following constituents should be analyzed if exposure to plant and terrestrial
life is expected during disposal or beneficial reuse: aluminum, antimony, cobalt,
copper, mercury, molybdenum, thallium, nickel, cadmium, selenium, and PCBs
(if there is reason to suspect elevated levels; for example, if dredging near
Mormon Slough or the City of Stockton).
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SUMMARY OF ISSUES

Issues That Are Adequately Addressed
The information is available, and the following issues are adequately addressed in the Delta
Dredging and Reuse Strategy:
•

Regulations for major agencies involved in dredge permitting.

•

Water quality objectives for most constituents.

•

Options for permit streamlining, including
− Development of General Order WDRs,
− Development of parallel regional permits,
− Development of a Programmatic EIR,
− Creation of a multi-agency review committee for dredging projects,
− Development of a matrix for sediment analysis requirements based on exposure
pathways and proposed end use of dredge sediments.

•

Completion of a Delta Dredging Permit Guide for project applicants.

•

Identification of tasks needed to complete the EIR for General Order WDRs.

Issues That Require Additional Investigation
The following issues require additional investigation or action:
•

Clarification of Reclamation Board and Department of Conservation permitting
requirements.

•

Development of SSLs (or SQAGs) for aquatic disposal, which are currently
unavailable but are being developed by the State Water Resources Control Board.

•

Development of SSLs (or SQAGs) for upland ecological receptors (plants and
animals).

•

Determination of the feasibility of implementing the various options for permit
streamlining, including General Order WDRs, regional permits, a programmatic EIR,
and creation of a multi-agency review team (e.g., Are funding and staffing
adequate?).

•

A study of how costs of transport and rehandling affect reuse, how costs can be
reduced, and the feasibility of coordinating dredging projects with those needing
dredge materials.
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About half of the project applications received by the Regional Board represent
requests to dredge in order to obtain low-cost material for a specific purpose, such as
levee repair. The other half of the project applications received represent requests to
dredge in order to remove material from the channel for navigational access or
channel capacity and often want to “dispose” of the material. However, widespread
beneficial reuse of material that is dredged for removal and disposal has not been
coordinated with projects that need to obtain dredged material for reuse.
The two main issues that prevent more widespread beneficial reuse of dredge
material include:
1. Lack of coordination between those that need material and those that want to
dispose of it.
2. Cost of rehandling and transport.
A neutral clearinghouse or web-based bulletin board can be developed to facilitate
beneficial reuse by matching up dredgers and recipients. It may also be beneficial to
have someone that could help negotiate cost-sharing. Further information on
feasibility, including staffing, funding, and interest should be gathered.
•

The Delta Dredging and Reuse Strategy identifies data gaps and the need for the
following items:
1. A reliable predictive method to determine the extent of DO impacts caused by
dredging projects from ammonia and other oxygen-depleting compounds.
2. A comparison of the DIWET results to actual concentrations in leachate from
dredge material.
3. More information on the predictive ability of the SET to determine dredge site
impacts.
4. Development of appropriate attenuation factors, especially for unique situations
such as the Delta (peat soils, shallow groundwater).
5. Further testing on constituents classified as “don’t know” to determine potential
problems, including data collection and analysis of the following constituents:
aluminum, beryllium, boron, chromium VI, iron, manganese, molybdenum,
vanadium, tributyltin, OP pesticides, PAHs, dioxin, OC pesticides, PCBs,
ammonia, and oxygen-depleting compounds.
6. Testing of sediments from the large, central area of the Delta where little or no
historical data exist for sediment characterization.
7. Test methods to determine the sediment concentrations of pyrethroid
insecticides.
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8. Identification and validation of analytical methods for COPCs with detection
limits no greater than one-half the SSLs/SQAGs.
9. If possible, determining whether past MET monitoring results were obtained
with filtered or unfiltered samples.
10. An identification of constituents that may cause impacts from bioaccumulation
and development of appropriate screening levels for beneficial reuse.
11. Development of toxicity and bioaccumulation data to accompany sediment
chemistry data.
12. Development and validation of Delta-specific SSLs/SQAGs for use in evaluating
sediments for beneficial reuse.
13. Long-term monitoring of actual impacts from COCs in an upland environment.

RECOMMENDATIONS
The Delta Dredging and Reuse Strategy makes the following recommendations for permit
streamlining, database maintenance, and future research and analysis.

Permit Streamlining
Develop General Order WDRs

In January 2003, Regional Board staff will lose the ability to use Resolution No. 82-036 to issue
conditional waivers of WDRs for minor dredging projects. Without this ability, every dredging
project would require individual WDRs or another action before the Board—significantly
lengthening the time needed to obtain Regional Board approval for dredging projects. General
Order WDRs would reduce processing time from 4 months to about 1 month. Regional Board
staff is in the process of drafting the General Order WDRs for small-scale dredging projects
(projects that will remove under 100,000 cy of material).
Prepare Programmatic EIR

The development of General Order WDRs for small-scale dredging projects requires CEQA
review and preparation of an EIR. Three approaches may be taken in the development of the
EIR. The selected approach will depend on the scope of the EIR and the feasibility of completing
such a document. The three approaches include:
•

Development of a Programmatic EIR that addresses only water quality impacts. This
EIR would support the General Order WDRs; however, additional CEQA review
would be necessary to address all other impacts identified by CEQA.

Delta Dredging and Reuse Strategy

ES-8

June 2002

Executive Summary
•

Development of a complete Programmatic EIR that covers all impacts identified by
CEQA. This EIR would support the General Order WDRs. Additional CEQA review
would be necessary only if additional impacts not addressed in the Programmatic
EIR were identified.

•

Development of a Programmatic EIR/EIS that covers all the requirements of CEQA
and NEPA for all impacts associated with small-scale dredging projects. One
document could be developed jointly to cover the CEQA/NEPA review necessary
for developing regional permits for all agencies simultaneously.

The feasibility of each type of environmental review depends on the funding available to
complete each document and the time requirements involved. If it is not feasible to produce the
higher level documents, it is possible to start with a basic EIR, addressing only water quality
impacts. Later (when it becomes feasible) the environmental review could move to the next
level and incorporate the original basic EIR by reference.
Develop Regional Permits

Development of parallel regional permits for the agencies involved in regulating dredging
projects would streamline the permitting process. Regional permits for both DFG and the
Regional Board require CEQA review. Development of regional permits for the Corps requires
NEPA review. Development of regional permits would reduce redundancy in the permitting
process and allow individual projects that comply with the requirements to proceed without
further review.
Develop Programmatic Biological Opinions

In recent years, individual project review by NMFS and USFWS often has been a timeconsuming process. Several mechanisms are available to pursue obtaining a programmatic
biological opinion that could apply to most dredging projects. The possible options are
described below.
SECTION 7 CONSULTATION

If a federal agency, such as the Corps, initiates the process, the review is done as a Section 7
consultation. This approach is well established between the federal agencies but requires the
Corps to initiate and implement the biological opinion from the respective agency with their
program. The Corps currently is trying to renew the GP-14 permit and receive a programmatic
biological opinion from NMFS and USFWS. The Corps would implement the programmatic
biological opinion. Projects that meet the requirements of the permit and associated
programmatic biological opinion would not be required to undergo individual project
consultation with NMFS and USFWS, which can be a time-consuming process.
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ACTION-SPECIFIC IMPLEMENTATION PLAN

The dredging General Order WDRs are considered an implementation of the CALFED BayDelta Program. Therefore, it may be possible to receive a biological opinion using the ActionSpecific Implementation Plan (ASIP) that is described in the CALFED Programmatic EIR. This
approach would allow the Section 7 consultation to be conducted in association with the
CALFED Multi-Species Conservation Strategy document. Currently, no project proponent has
used this approach.
Form Multi-Agency Review Committee for Dredging Projects

A possible option for permit streamlining is forming a multi-agency review team that would
meet periodically to jointly review dredging projects. Each agency would retain its jurisdiction
and authority, but dredging projects would be reviewed and discussed jointly. This approach
has several advantages, including:
•

The project applicant can provide one application package that is reviewed by all of
the agencies.

•

The project applicant can come to one meeting with all of the agencies and present
the project and answer questions.

•

Since dredging is currently seasonal, review of dredging projects also could be
seasonal (the few months prior to August).

•

Inter-agency conflicts about impacts, mitigation, and requirements could be resolved
in a timely manner.

•

All of the agencies would gain a broader understanding of issues regarding
dredging projects.

The San Francisco Bay Region has successfully developed a multi-agency review team, known
as the Dredge Material Management Organization (DMMO). The DMMO team consists of
representatives from the Corps, San Francisco Regional Board, EPA, Bay Conservation and
Development Commission, and State Lands Commission. This group meets on a bi-weekly
basis to review and discuss dredging projects. The agencies have jointly developed the
requirements for a complete project application and a single application form for use by all
agencies. This DMMO organization has been operating for several years and has provided
guidance to other regions that are interested in developing a similar organization. A Delta
DMMO could be developed to include representatives from the Corps, EPA, DFG, NMFS,
USFWS, State Lands Commission, and Regional Board.
Develop Matrix for Sediment Screening Levels

Different SQAGs/SSLs have been identified in this report that provide values for acceptable
concentrations of contaminants that are protective of human health and environmental
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receptors. The Regional Board also has screening values for evaluating dredge sediments for
industrial uses. It is recommended that a series of matrices be used to evaluate the suitability of
dredge sediments for different reuse or disposal options. Separate matrices are recommended
for bulk solids, MET, and DIWET analyses. One axis of each matrix would identify all of the
contaminants used to evaluate the suitability of dredge sediments for the following purposes:
industrial, levee maintenance, landfill daily cover, aquatic disposal and wetlands creation, or
upland wildlife habitat creation. The other axis would identify the reuse or disposal options.
The matrix boxes would contain the SQAG/SSL values. Not all reuses will require analysis of
the same contaminants nor will the screening levels necessarily be the same. These matrices can
be used to quickly identify those contaminants that need to be analyzed when evaluating
sediment for a particular end use. Once the analyses have been completed, the matrices can be
used to evaluate the suitability of the dredge sediments for the proposed end use. (Also see
discussion of “Develop a Tiered Evaluation for Dredge Sediment Analysis” under “Future
Research and Analysis” below.).

Database Maintenance
It is recommended that the DREDGE sediment database be maintained and updated as
sediment data become available. Regional Board or DFG staff may carry out this task if funding
is available. Otherwise, DWR staff could maintain the database.
There are two options for general database access:
•

Develop an interactive database available through the internet, or

•

Develop the database internally and provide a CD ROM copy to anyone that
requests it.

Future Research and Analysis
To streamline the permitting process for dredging and obtain more reliable and cost-effective
sampling and analysis, several areas of future research have been identified, as listed below:
•

Determine the reliability of the SET in predicting oxygen-depleting compounds.

•

Determine the reliability of the DIWET in predicting potential characteristics of
leachate from dredge materials.

•

Evaluate the usefulness of the MET in predicting potential effluent characteristics.

•

Develop appropriate attenuation factors to be used for disposal sites in the Delta.

•

Develop analysis methods for new constituents or constituents not formerly tested.

•

Conduct a Delta-wide sediment and soil survey, including an analysis of Delta
background soil concentrations.
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•

Further evaluate COPCs.

•

Develop a tiered evaluation for dredge sediment analysis.

•

Develop and validate Delta-specific SQAGs/SSLs.

Determine Reliability of SET in Predicting Oxygen-Depleting Compounds

Dredging activities have the potential to cause oxygen depletion within receiving waters from
both chemically and biologically mediated reactions. The SET is commonly used to predict
dredge site impacts, although the method has not typically been used to predict oxygendepleting compounds such as COD, BOD or ammonia. Therefore, the reliability of the SET as a
predictive tool for these depleting compounds is unknown. In using the SET, there is
uncertainty in extrapolating laboratory data to actual field conditions due to sample handling
procedures that can affect DO levels. In addition, the preparation of the elutriate increases the
temperature, which can contribute to decreases in oxygen concentrations. Previous data
indicate that ammonia concentrations tend to be lower in the field than predicted by the SET. A
study to compare the results of the SET with actual conditions during dredging operations is
needed.
Determine Reliability of DIWET in Predicting Potential Characteristics of Leachate from
Dredge Materials

The DIWET is used to predict the potential characteristics of the leachate from dredge materials
placed onto an upland environment. Dredge material can produce leachate through several
different sources: gravity drainage of the original pore water and ponded water, inflow of
groundwater, and infiltration of precipitation. Immediately following deposition, dredge
material is saturated with water. As evaporation and seepage remove water from the sediment,
the amount of water available for gravity drainage decreases. Since a large portion of the
contaminants in dredge material is adsorbed to sediment particles, leaching by percolating site
water is the primary means by which contaminant migration to groundwater takes place.
Actual leachate concentrations largely depend on dilution, pH, salinity, and oxidation state.
Sediments placed into an upland environment become oxidized over the course of several
years, causing some metals to become more mobile and some less mobile. Currently, there is no
method to determine what the leachate concentrations might be after the material becomes
oxidized. There are no studies relating the DIWET concentrations to actual leachate values
observed in the field. Research should be conducted to compare DIWET test results to actual
leachate values obtained over time in the field.
Evaluate Usefulness of MET in Predicting Potential Effluent Characteristics

A significant amount of actual water quality monitoring information has been collected in
conjunction with the Sacramento and Stockton Deep Water Ship Channel dredging. The
information should be collected into a database so the data can be compared to MET predictions
in the historical data. This would help the Regional Board evaluate the usefulness of the MET
as a predictive tool for evaluating potential effluent characteristics.
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Develop Appropriate Attenuation Factors to be Used for Delta Disposal Sites

Disposal sites usually are capable of providing a certain level of attenuation for problem
constituents. Unique situations (peat soil conditions, shallow ground water) within the Delta
may allow for general attenuation factors to be developed. Research should focus on
developing appropriate attenuation factors to be used for disposal sites in the Delta.
Develop Analysis Methods for New Constituents or Constituents Not Formerly Tested

Several of the organic constituents have detection limits above the established screening values.
Research should focus on the development of test methods to accurately evaluate organics
below screening levels of concern. Additional research should be focused on developing
analysis methods for new constituents or constituents not formerly tested for, such as
pyrethroid insecticides.
Conduct Additional Studies on Delta Soil Background Levels

Several of the metal contaminants present in the sediments were identified as COCs or COPCs.
These include arsenic, barium, cadmium, chromium, chromium VI, copper, lead, mercury,
nickel, selenium, and zinc. It is possible that ambient, naturally occurring, sediment and soil
concentrations for one or more of these metals are above the SQAGs. A survey of ambient Delta
soil values should be conducted for these metals to determine whether any contaminants are
naturally occurring at elevated concentrations and do not actually warrant classification as
COCs or COPCs.
Conduct Delta-Wide Sediment and Soil Survey

CALFED needs a suitable supply of sediment for environmental restoration and levee
maintenance activities. The sediment quality data collected to date have mostly been chemical
residues, lacking accompanying toxicity and benthos measurements. The toxicity data that
have been collected for the most part have been minimal and have not been accompanied by
chemical residue information or benthos measurements. Limited benthos composition,
diversity, and indicator species data are available for Delta sediments; but no data are available
in conjunction with contaminant monitoring.
The chemical analyses in DREDGE lack consistency in analyses employed and have varying
limits of detection. For some contaminants (i.e., PCBs), the limits of detection are higher than
levels believed to be of concern to the environment. In addition, no chemical, toxicological, or
benthos data are available for a rather large area of the central Delta. These inadequacies
translate into a general lack of understanding where the good and bad sediments are in the
Delta. A Delta-wide survey is needed to collect sediment toxicity and benthos data in
conjunction with chemical data at levels below those of concern. The plans for such a survey
should be prepared as a proposal to submit to CALFED for funding in the future.
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Improve Laboratory Analysis Techniques Used to Analyze Pyrethroid Insecticides

Currently, accurate testing methods are not available to detect the presence of pyrethroid
insecticides at levels of concern. If interest and funding are available to conduct research on
improving the laboratory analysis techniques used to analyze pyrethroid insecticides, data
collected from such studies would be useful in dredge material assessment and allowing
adequate protection of the environment.
Further Evaluate COPCs

This Delta Dredging and Reuse Strategy identifies a number of contaminants as COPCs. Future
analytical procedures should be required to demonstrate limits of detection that are no higher
than one-half of the SQAG identified for the contaminant. As additional data on sediment
contaminants are gathered from future projects, COPCs can be re-evaluated and either removed
from future analyses or identified for closer scrutiny as COCs.
Determine Whether Past MET Results Were Obtained from Filtered or Unfiltered Samples

The DREDGE database does not indicate whether samples analyzed with the MET are filtered
or unfiltered. Results can vary dramatically depending on whether they are filtered or not.
Future laboratory analyses should clearly indicate their methods, and this information should
be incorporated into the DREDGE database for future analysis.
Develop Toxicity and Bioaccumulation Screening Levels for Beneficial Reuse

Currently, the available bioaccumulation and toxicity data associated with dredging and dredge
sediments are limited. Particular screening values for specific beneficial reuse options should
be developed that consider or predict bioaccumulation potential. Future dredging projects
determined to be of high risk to water quality may be required to sample for toxicity and
bioaccumulation potential. Data collected then can be used to help determine appropriate
beneficial reuse.
Develop Tiered Evaluation for Dredge Sediment Analysis

The Regional Board has an established list of soil screening values for upland disposal of
dredge sediments and for discharge of effluents from dredging operations back to the waters of
the Delta. These values appear adequate for evaluating sediments for suitability for landfills,
industrial reuse, and levee (landside) placement. They do not appear adequate to evaluate
proposed aquatic placement of sediments or upland placement of sediments that will be used as
future wildlife habitat.
A tiered approach should be developed for evaluation of dredge sediments. Based on the
proposed end use or disposal option, the sediments would be required to be analyzed for a
specific set of contaminants. The concentrations of these contaminants then would be
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evaluated, using the appropriate set of SQAGs. These sets of SQAGs should be dynamic,
encompassing the most current available information from the published scientific, peerreviewed literature. The sets may be derived from one source (Smith et al. 1996; MacDonald et
al. 2000) or they may be hybrids, with values from several different sources (i.e., CVRWQCB
General Orders [2001], ORNL benchmark values, and CCME environmental protection levels).
SQAGs are trigger values that, if exceeded, prompt further measurements and testing. The TEL
values for aquatic disposal (Table 5-3) and the ecological values for upland disposal (Tables 5-4
and 5-5) are good estimates of sediment-associated chemical concentrations below which
adverse biological effects are not expected to occur. If these triggers are exceeded, appropriate
terrestrial or aquatic toxicity tests with representative species, bioaccumulation tests, and
ecological tests may be required to demonstrate the lack of a potential hazard. If the
concentrations of a significant number of contaminants exceed the SQAGs established for the
proposed end use, it may be necessary to either revise the proposed end use or perform a risk
assessment to demonstrate that the proposed use will not create an unacceptable risk to the
environment.
Develop and Validate Delta-Specific SQAGs/SSLs

Contaminants from natural and anthropogenic sources and processes are ubiquitous in
sediments. A meaningful and pragmatic Delta Dredging and Reuse Strategy requires
SQAGs/SSLs to judge the acceptability of sediments containing contaminants for various uses.
Although several different types of SQAGs are available for both aquatic and terrestrial
environments, their applicability to Delta sediments remains unknown. A review and
evaluation of the data gathered through the Delta-wide soil and sediment survey would allow
for existing SQAGs to be validated and/or other SQAGs to be developed. Due to the
inadequacies identified previously in this Delta Dredging and Reuse Strategy, the current study
is not capable of deriving SQAGs. Delta-specific SQAGs/SSLs would greatly assist in
regulating decisions on uses of dredge Delta sediments. Priority should be given to
development of SQAGs/SSLs for COCs identified in this report, followed by development of
values for COPCs.
The Regional Board has not proposed solid-based SQAGs/SSLs for aquatic disposal and
beneficial reuse. As CALFED begins to create wetlands, solid-based SQAGs/SSLs will be
needed for use in evaluating pre-project contaminant data.
The guidelines for bulk sediments are based primarily on protection of human health as
identified by the EPA. When CALFED begins to create or enhance existing upland wildlife
habitat using dredge sediments, a suite of solid-based and elutriate-based SQAGs/SSLs should
be identified that will be protective of environmental receptors.
Conduct Long-Term Monitoring of Impacts from COCs in an Upland Environment

Few studies have focused on the long-term dredge site impacts associated with upland
disposal. If funding and interest in such research exist, studies designed to evaluate the longterm impacts on upland environments from dredge spoil placement should be conducted.
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FUTURE ENVIRONMENTAL REVIEW
The development of General Order WDRs for the Regional Board and regional permits for the
Corps requires CEQA and NEPA evaluation, and preparation of an environmental document.
While these actions can tier from the CALFED Programmatic EIR, a more detailed technical
analysis is required to issue permits.
The Delta Dredging and Reuse Strategy contains information regarding WDRs and the agencies
that regulate dredging, and technical analyses that can be used to assess impacts of dredging
projects in the Delta. The Delta Dredging and Reuse Strategy also provides the foundation for
the future development of a long-term Delta Dredge Material Management Plan, with a
decision-making framework that can be used in determining dredge
material suitability for the different reuse options. To ensure the longThe Delta Dredging and Reuse
term viability of this assessment process, the Regional Board would
Strategy provides the foundation for
need to adopt the Delta Dredge Material Management Plan as a Basin
the future development of a longterm Delta Dredge Material
Plan amendment. The Delta Dredging and Reuse Strategy provides the
Management Plan, with a decisioninitial environmental assessment and recommends future actions to
making framework that can be used
complete the analysis and the Delta Dredge Material Management Plan.
in determining dredge material
suitability for the different reuse
Necessary future actions include additional research studies,
options.
completion of environmental review requirements in accordance with
CEQA, and steps for implementation.
Basin Plan amendments require environmental and economic analyses. To complete Basin Plan
amendments, Regional Board staff use a course of action determined to be functionally
equivalent to the CEQA EIR process. All issues and alternatives requiring analysis under
CEQA must be addressed in the functionally equivalent process. The CEQA equivalent is
incorporated into a staff report that includes an environmental checklist and discusses the
environmental and economic consequences of the Basin Plan amendment.
The Delta Dredging and Reuse Strategy outlines the information and analyses needed to
complete these environmental documents. The document’s technical analysis of contaminant
impacts from dredging and dredge material reuse also can be used in the environmental
review.
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CHAPTER 1

INTRODUCTION

DREDGING IN THE DELTA
Historically, the Sacramento-San Joaquin Delta River (Delta) was a vast marshy area with a
large floodplain to handle the heavy winter flows and sediment loads from five major rivers:
the Sacramento, San Joaquin, Mokelumne, Cosumnes, and Calaveras. Around the mid 1800s,
settlers began to build dikes and drain the marshy areas in order to create highly productive
farms from the peat soil. Soon mechanized equipment, such as dredges, were brought in to try
to establish dry land and permanent channels from the marshes with meandering creeks. Once
the peat soils became exposed to the air, the organic matter was converted by microbes to
carbon dioxide. Because of the resulting gradual loss of soil in the Delta, most of the islands are
now 10 to 20 feet below sea level. Presently, over 1,100 miles of levees protect the Delta islands
from flooding.
Dredging has been key in establishing current conditions in the Delta
and is necessary to preserve them. Dredging maintains channel Dredging has been key in
capacity for flood flows and provides material for levee maintenance on establishing current conditions in
Delta and is necessary to
the sinking islands. The levees protect not only residents and land uses the
preserve them.
from catastrophic flooding but also California’s critical water supply.
Drinking water for 22 million people and irrigation for millions of acres
of agricultural land originate from the Delta. The levees prevent the tides from bringing salt
water into the east end of the Delta and contaminating the fresh water supplies for drinking and
agriculture.
Dredging removes the sediments that are brought down by the rivers and keeps the waterways
free for navigation. The Delta supports 82,000 registered pleasure boats, 8,500 berths, and more
than 100 marinas and 30 launching ramps. Two major port facilities are located in the Delta: the
Port of Sacramento and Port of Stockton. For each of these ports, from 35 to 40 miles of channel
must be dredged annually to allow ships to reach them.
Other agencies perform special dredging projects. Two major CALFED Bay-Delta Program
(CALFED) projects, the North and South Delta Improvements Projects, may include dredging
large amounts of material as part of their project plan. The California Department of Water
Resources (DWR) has conducted dredging in the South Delta to mitigate lowered water levels
from the installation of temporary barriers. DWR also plans maintenance dredging in Clifton
Court Forebay.
The four major groups that require dredging projects in the Delta are:
•
•

Marina owners (for navigational access),
Reclamation Districts (for material for levee repair),
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•
•

The Ports and Corps (for ship channel maintenance), and
Other agency projects (such as DWR and CALFED projects).

Dredging Activities
The removal or excavation, transport, and placement of dredge sediments are the primary
components of the dredging process.
The excavation process commonly referred to as
dredging involves the removal of sediment in its natural or recently deposited condition, using
either mechanical or hydraulic equipment. Dredging sediments in their natural condition is
generally referred to as new-work construction, and dredging recently deposited sediments is
generally referred to as maintenance dredging. After the sediment has been excavated, it is
transported from the dredging site to the placement site or disposal area. This transport
operation, in many cases, is accomplished by the dredge itself or by using additional equipment
such as barges, scows, and pipelines with booster pumps.
The dredging equipment, techniques used for excavation and transport of the material, and the
disposal alternatives vary. Dredges can be classified according to the basic means of moving
material (hydraulic or mechanical); the device used for excavating sediments (clamshell,
cutterhead, dustpan, and suction); and the type of pumping device used (centrifugal,
pneumatic, or airlift).
Two main types of dredging occur in the Delta: clamshell dredging and hydraulic dredging.
Clamshell Dredging

A clamshell dredge consists of a mechanically operated bucket that is raised and lowered by
cables from a boom. The dredge may be mounted on a barge or operate from the bank of the
river. The dredge material is moved bucket by bucket and placed on the bank (such as the
backside of a levee) or in a barge or truck for transport to another location. Clamshell dredging
often is preferred for levee maintenance because the material can be directly placed and not
require rehandling. Clamshell dredging also may be preferred in areas where a settling pond is
not feasible. The dredge material from this process has a minor amount of water associated
with it, much less than for hydraulic dredging. If needed, berms or dikes are constructed
around the area where the dredge material will be placed to prevent direct runoff of water from
dredge material into adjacent surface waters.
Hydraulic Dredging

Hydraulic dredging typically uses a cutter-head suction dredge that cuts into the sediment with
a rotary cutting tool and suctions the dredge material out through a pipe. The dredge material
is pumped as a slurry that is only 10 to 20% solids and usually is delivered to the dredge
material disposal site via a pipeline. The pump and pipeline delivery method usually is limited
to less than 3 miles distance from the dredge to the disposal site. If longer distances are
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required, the slurry can be pumped into a barge, which may be offloaded hydraulically at the
disposal site. The barge method is much more expensive due to transportation and rehandling
costs.

Disposal Activities
Once the dredge material has been collected and transported, the final step in the dredging
process is placement in either open water, near shore, or upland locations. The choice of
management alternatives involves a variety of factors related to the dredging process, including
environmental acceptability, technical feasibility, and economic feasibility of the chosen
alternative.
Although not currently planned for the Delta, open water disposal is the placement of dredge
material at designated sites in rivers, lakes, estuaries, or oceans via pipeline or release from
hopper dredges or barges. The potential for environmental impacts is affected by the physical
behavior of the open water discharge. The physical behavior of the discharge depends on the
type of dredging and disposal operation used, the nature of the material, and the
hydrodynamics of the disposal site. Material from hydraulic dredging consists of slurry, with
solids concentrations ranging from a few grams per liter to several hundred grams per liter.
Disposal may be reasonably dispersed over large areas, depending on the solids content, water
currents, and depths.
Disposal sites for hydraulic dredging are often confined disposal
facilities (CDFs) that are designed not only to provide storage for the
Disposal sites for hydraulic dredging
dredge material but also to provide settling of the slurry. CDFs in the are often confined disposal facilities
Delta typically have dikes on all sides and several internal dikes to route that are designed not only to
storage for the dredge
the water. The CDF is designed to provide enough retention time so provide
material but also to provide settling
that the fine particles will settle and suspended solids will be reduced. of the slurry.
At the final settling pond, excess water may be discharged (by pump or
weir) back into the river. This water is typically referred to as “decant,”
“spillback,” “return water” or “effluent.” Depending on the weather and how much of the
water is decanted, the dredge material typically requires several months to dry sufficiently to be
removed for beneficial reuse.
CDFs may be constructed as upland sites, near-shore sites with one or more sides in water
(called inertial sites), or as an island containment area. The main objectives inherent in design
and operation of CDFs are to provide for adequate storage capacity for meeting dredging
requirements, to maximize efficiency in retaining solids, and to control the release of any
contaminants present in the dredge material. When the dredge material is initially deposited in
the CDF, it may occupy several times its original volume. The settling process is a function of
time, but the sediment eventually will consolidate to its original volume as drying and
consolidation occur.
A wide variety of beneficial uses are possible, depending on the physical and chemical
characteristics of the sediment. Generally, reuse is characterized into one of three areas:
(1) engineered uses for land creation and improvement, beach nourishment, offshore berms,
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capping material, and fill; (2) agricultural and product uses for aquaculture, construction
material, and liners; and (3) environmental enhancement for restoration and establishment of
wetlands, terrestrial habitats, nesting islands, and fisheries. Although numerous categories of
beneficial uses have been identified nationwide, the three uses identified for the Delta include
wetland creation and restoration, upland placement, and levee placement.
Multiple land management practices over many years have caused islands in the Delta to
subside so that current land elevations are many feet below sea level, far below the elevation to
support marsh vegetation. Placing dredge materials on subsided lands can accelerate the tidal
marsh restoration process by raising ground level to the appropriate height. Vast tracts of land
in the Delta are reclaimed lands that are protected from inundation by levees. Dredge materials
often have been used to construct and repair Delta levees. Typically, a dragline or clamshell has
been used to excavate material from either side of the levee, piling the material along the
proposed alignment. When sufficiently dry, the material has been graded to form the levee.
Because of their similar origins, dredge materials often have similar properties as existing levee
soils, improving the levee stability and structural strength, and thus can be used for levee repair
and maintenance. The dredge materials may often be suitable at landfill sites (once dried) or for
use as cover, on-site construction, capping, or lining materials.

ISSUES REGARDING REUSE OF DREDGE MATERIAL
Although dredging and dredge material reuse are critical to
maintaining the Delta in its current state, several issues complicate the
reuse of dredge material. One factor is the complexity and difficulty
involved in obtaining all the required permits for a dredging project.
Generally, the project has to undergo environmental review as
required by the California Environmental Quality Act (CEQA) and the
National Environmental Policy Act (NEPA), obtain permits from the California Department of
Fish and Game (DFG), the Corps, and the Central Valley Regional Water Quality Control Board
(Regional Board). The National Marine Fisheries Service (NMFS), U.S. Fish and Wildlife Service
(USFWS), and DFG also review the projects to address potential impacts on listed species and
their habitat. Concerns over endangered species have resulted in a short “environmental
window” of a few months each year in which dredging can occur (see Table 3-1 in Chapter 3). In
addition, if dredging causes loss of critical habitat, project applicants are required to provide
mitigation, which can be quite expensive. The process of applying for a permit and the
associated costs have become excessive for many marina owners and
reclamation districts. The cost of dredging itself also has increased as
more dredging contractors have left the area due to the limited
What contaminants might be
present in dredge material and what
dredging season.
Although dredging and dredge
material reuse are critical to
maintaining the Delta in its current
state, several issues complicate the
reuse of dredge material.

impacts are possible from the
dredging, placement, and beneficial
reuse of dredge material have not
been determined.

What contaminants might be present in dredge material and what
impacts are possible from the dredging, placement, and beneficial
reuse of dredge material have not been determined. To test for the
hundreds of different toxic chemicals being used in the Delta watershed that could be present in
dredge material would be cost prohibitive. But regulatory agencies need to understand who or
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what might be exposed to chemicals released through dredging activities and what levels of
exposure are safe. Who or what is exposed to the chemicals and the level of exposure depend
on where the dredge material is placed.
Placement of dredge material in an aquatic environment may expose fish or invertebrates to
contaminants. Dredge material placed on land may cause health hazards to humans or be toxic
to plants or wildlife. Contaminants that enter the groundwater or surface water may affect
aquatic life or contaminate drinking water or irrigation water supplies. The analysis of so many
different chemicals and their impacts in many different situations is complicated.
To date, most dredging activities in the Delta have been assessed for contaminants on a projectby-project basis because there is no consistent Delta-specific strategy or process for assessing
sediment dredging, reuse, and disposal options.

RELATIONSHIP TO LONG-TERM MANAGEMENT STRATEGY
AND NATIONAL DREDGE POLICY
In 1990, the U.S. Environmental Protection Agency (EPA), Corps, San Francisco Bay Regional
Water Quality Control Board (SFBRWQCB), Bay Conservation and Development Commission,
and the State Water Resources Control Board (State Board) joined together with navigation
interests, fishing groups, environmental organizations, and the public to establish a
comprehensive Long-Term Management Strategy (LTMS) for Bay Area dredge material. The
goals of this effort were to develop a strategy for conducting dredging and dredge material
disposal in an environmentally sound and economically prudent manner, to maximize
beneficial reuse of dredge material, and to develop a coordinated permit review process for
dredging projects—goals very similar to those of the Delta Dredging and Reuse Strategy. In the
final environmental impact report/environmental impact statement (EIR/EIS) for the LTMS,
the responsible agencies selected an alternative that emphasizes a balance between ocean
disposal and beneficial reuse at upland/wetland sites with limited in-Bay disposal (LTMS
1998). The LTMS has overlapping interests and goals with this document. The planning area
for the LTMS incorporates San Francisco Bay, Carquinez Strait, and Suisun Bay east to the
western edge of Sherman Island. Notwithstanding possible salinity and contaminant issues, the
LTMS anticipates using Bay Area dredge material for CALFED habitat and levee projects. The
LTMS issued a final Management Plan that serves as the implementation framework for
disposal of dredge material and presents a specific strategy for dredging and disposal activities
in the Bay Area (LTMS 2001).
In 1993, an interagency working group was convened at the request of the White House to
develop a new national policy that would address existing problems with the dredging process.
The “Interagency Working Group on the Dredging Process” was chaired by the Maritime
Administration (MARAD) and consisted of the EPA, Corps, USFWS, and National
Oceanographic and Atmospheric Administration (NOAA). The group stressed the need to
promote greater regulatory certainty and the importance of long-term management strategies
for addressing dredging and disposal needs at both the national and local levels
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(MARAD 1994). This Delta Dredging and Reuse Strategy document is an example of local
decision making, with solutions similar to those proposed by MARAD.

RELATIONSHIP TO CALFED AND THE LEVEE
SYSTEM INTEGRITY PROGRAM
The Levee System Integrity Program is a key element of the CALFED Bay-Delta Program
(CALFED). The final Programmatic EIR for CALFED, published in July 2000, contains the
Levee System Integrity Program Plan as a technical appendix. The purpose of the Levee System
Integrity Program Plan is to “… outline a long-term strategy to reduce the risk to land use and
associated economic activities, water supply, infrastructure, and ecosystem from catastrophic
breaching of Delta levees.” (CALFED 2000). The Executive Summary of the Levee System
Integrity Program Plan includes two problems and suggested strategies that relate to dredging
regulations and the content of this document, as described below.
Dredging to increase channel capacity and to provide material for levee
reconstruction, habitat restoration and creation, and subsidence control has
been curtailed due to regulatory constraints, causing dredging equipment and
trained manpower to leave the Delta. Regulatory agencies limit dredging in the
Delta due to water quality and endangered species concerns. The dredge
material can be relocated to suitable habitat development sites such as in-channel
islands, waterside berms, or on-island areas; configured with different
topographic features; and planted with selected vegetation to produce and/or
improve diverse habitat types. Because insufficient data are available to quantify
impacts and establish acceptable dredging criteria, the agencies regulate
dredging activities more conservatively. Lack of a General Order for Waste
Discharge Requirements (WDRs) complicates the permitting process.
CALFED will work with the Regional Water Quality Control Board (RWQCB)
and the Corps to develop a Regional Dredge Material Management Plan and
General Order for WDRs. (Page ES-3 of Levee System Integrity Program Plan.)
Obtaining permits for levee work can be difficult and time consuming.
Historically, obtaining permits for levee work has been difficult. In 1996, the
California Department of Fish and Game (DFG) assumed a more active role in
assisting levee districts with the regulatory process. This participation is a
significant improvement and should continue. However, other regulatory
agencies often lack sufficient resources to issue permits without delays,
especially if permit application materials provided to the agencies are inadequate
or incomplete. In addition, disagreements often exist between regulatory
agencies with overlapping jurisdiction.
To ensure successful implementation of CALFED programs, a coordinated
permit process will be established. The process will anticipate the numerous
permit requirements for actions approved as part of CALFED. Coordinated
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permitting will not relax permitting requirements but will include information
sharing among regulatory agencies to coordinate the permitting process. The
permit coordination process also would be designed to address broad issues in
order to improve the efficiency of such processes as general and regional
permits, mitigation banks, and habitat improvement areas. (Page ES-4 of Levee
System Integrity Program Plan.)
The Delta Dredging and Reuse Strategy is the first step toward
addressing these problems and seeking solutions. Under a contract
funded by CALFED, this document reflects a cooperative effort by the
Regional Water Quality Control Board, Central Valley Region (Regional
Board), DFG, and Delta Protection Commission (DPC).

The Delta Dredging and Reuse
Strategy is the first step toward
addressing these problems and
seeking solutions.

The CALFED contract supports a cooperative effort by Regional Board,
DFG, and the DPC staff that is focused on developing a permitting process for dredging projects
that is protective of water quality and fish and wildlife resources in the Delta. The contract
requires that the Delta Dredging and Reuse Strategy document contain (1) a summation of
existing sediment quality data, (2) guidelines for assessing sediment quality, (3) an outline of
pilot studies needed to evaluate the environmental fate of identified constituents of concern,
and (4) a prioritized list of regions in the Delta where sediment quality data are incomplete or
lacking.
A Technical Advisory Panel (TAP) of stakeholders assisted the three agencies with the
development of the Delta Dredging and Reuse Strategy. The project compiled ongoing and
proposed CALFED, marina, and routine levee maintenance projects; collected and evaluated
chemical, toxicological, and geographical information on sediment quality in Delta sediments;
evaluated various means of assessing sediment quality for upland and aquatic disposal in the
Delta; developed a list of studies that need to be completed to assist with more effective and
efficient assessment of dredging and reuse options in the future; assisted in the environmental
documentation for the Regional Board General Orders for clamshell and hydraulic dredging;
and prepared a report of findings that can serve as the basis for a Delta Dredge Material
Management Plan.

CONTENTS OF THE DELTA DREDGING
AND REUSE STRATEGY
In general, the document focuses on analyzing the regulatory and technical considerations for
contaminants in dredge material, particularly for the Regional Board’s review of dredging
projects. The technical analysis focuses mainly on upland disposal and beneficial reuse,
although issues associated with aquatic and wetland placement are discussed.
The
recommendations include identification of information gaps, recommendations for permit
streamlining, and recommendations for interim screening values and test methods that may be
used by Regional Board staff in future General Order WDRs or to assess future projects.
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This two-volume document contains seven main sections and technical appendices. Volume I
contains the following chapters.
Chapter 1, Introduction. This introduction presents the background and context for the
document, its relationship to the LTMS and CALFED, and its future use and required
environmental review.
Chapter 2, Objectives, Scope, and Identified Issues. Chapter 2 identifies the objectives of the
document, the issues to be addressed, the geographic scope of the study, and the Delta
dredging projects anticipated by 2010.
Chapter 3, Regulatory Requirements. Chapter 3 presents an overview of the concerns,
jurisdictions, and permits of the five key agencies that approve dredging projects, as well as
discussions of other possible agency jurisdictions. Since this document focuses on Regional
Board issues, the chapter contains a more detailed description of the regulatory requirements
for Regional Board dredging permits (including water quality objectives, sediment guidelines,
and CEQA review). This chapter also discusses several options for permit streamlining and
agency coordination in the future.
Chapter 4, Analysis and Evaluation of Contaminants Identified in Historical Dredging Operations. This
technical analysis addresses potential contaminants in dredge material and how they might
affect water quality, human health, and the surrounding ecosystem. Chapter 4 is divided into
three subsections, based on the type of environment where the dredge material is eventually
placed: upland, aquatic, and wetland. Since all of the anticipated Delta dredging projects
involve upland disposal, the chapter focuses on impacts on terrestrial receptors (including
humans) and water quality from leachate, surface runoff, and effluent discharge. The chapter
also addresses the uncertainty involved in the predictive tools used to assess dredging projects.
Chapter 5, Characterization and Assessment of Delta Sediments Based on the DREDGE Database.
Contaminants present in Delta sediments were assessed by gathering historical data into a
database (DREDGE) and comparing the data against various solid-borne sediment quality
assessment guidelines (SQAGs) and water-borne discharge limitations. The preliminary
guidelines were used to provide a yardstick for evaluating sediment quality in the Delta. From
this process, lists of contaminants of concern (COCs) and contaminants of potential concern
(COPCs) were generated. This analysis is presented in Chapter 5.
Chapter 6, Findings and Recommendations. Chapter 6 identifies the issues considered to be
adequately addressed or insufficiently addressed in the report and any significant data gaps.
The chapter summarizes the Regional Board’s assessment of future dredging projects with or
without the General Order WDRs.
The Delta Dredging and Reuse Strategy makes
recommendations for permit streamlining, database maintenance, and future research and
analysis.
Chapter 7, References. Chapter 7 includes all the references cited in the document.
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Technical Appendices. Volume II contains the following technical appendices:
•

Appendix A is the Notice of Preparation for an EIR for General Order WDRs.

•

Appendix B contains the Delta Dredging Permit Guide.

•

Appendix C includes the California Toxics Rule (CTR) tables from the Federal
Register.

•

Appendix D contains a detailed analysis of Delta contaminant sources.

•

Appendix E provides a chemical fate summary.

•

Appendix F presents a detailed description of screening value sources for solidphase constituents.

•

Appendix G presents a detailed leachate analysis of historical Delta sediment data
for contaminants of concern.

•

Appendix H is the Regional Board’s November 20, 2001 updated water quality goals.

•

Appendix I describes the DREDGE Database.

•

Appendix J describes the sediment quality assessment guidelines for aquatic
disposal.

•

Appendix K describes the sediment quality assessment guidelines for upland
disposal.

•

Appendix L contains an analysis of bulk sediments.

•

Appendix M contains an analyses of sediment elutriates.

•

Appendix N includes a report entitled, “A Process for Setting, Managing, and
Monitoring Environmental Windows for Dreding Projects.”

•

Appendix O includes comments from the Technical Advisory Panel members
regarding the draft Delta Dredging and Reuse Strategy report.

FUTURE USE OF THE DELTA DREDGING AND REUSE STRATEGY
AND REQUIRED ENVIRONMENTAL REVIEW

The development of General Order
WDRs for the Regional Board and
regional permits for the Corps
requires CEQA and NEPA evaluation,
and preparation of an environmental
document.

The development of General Order WDRs for the Regional Board and
regional permits for the Corps requires CEQA and NEPA evaluation,
and preparation of an environmental document. (See Appendix A,
“Notice of Preparation: Environmental Impact Report for General Order Waste Discharge Requirements
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for Small-Scale Dredging Projects in the Sacramento-San Joaquin Delta.”). While these actions can
tier from the CALFED Programmatic EIR, a more detailed technical analysis is required to issue
permits.
The Delta Dredging and Reuse Strategy contains information regarding WDRs and the agencies
that regulate dredging, and technical analyses that can be used to assess impacts of dredging
projects in the Delta. The Delta Dredging and Reuse Strategy also provides the foundation for
the future development of a long-term Delta Dredge Material Management Plan, with a
decision-making framework that can be used in determining dredge
material suitability for the different reuse options. To ensure the longThe Delta Dredging and Reuse
term viability of this assessment process, the Regional Board would
Strategy provides the foundation for
need to adopt the Delta Dredge Material Management Plan as a Basin
the future development of a longterm Delta Dredge Material
Plan amendment. The Delta Dredging and Reuse Strategy provides the
Management Plan, with a decisioninitial environmental assessment and recommends future actions to
making framework that can be used
complete the analysis and the Delta Dredge Material Management Plan.
in determining dredge material
suitability for the different reuse
Necessary future actions include additional research studies,
options.
completion of environmental review requirements in accordance with
CEQA, and steps for implementation.
Basin Plan amendments require environmental and economic analyses. To complete Basin Plan
amendments, Regional Board staff use a course of action determined to be functionally
equivalent to the CEQA EIR process. All issues and alternatives requiring analysis under
CEQA must be addressed in the functionally equivalent process. The CEQA equivalent is
incorporated into a staff report that includes an environmental checklist and discusses the
environmental and economic consequences of the Basin Plan amendment.
The Delta Dredging and Reuse Strategy outlines the information and analyses needed to
complete these environmental documents. The document’s technical analysis of contaminant
impacts from dredging and dredge material reuse also can be used in the environmental
review.
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CHAPTER 2

OBJECTIVES, SCOPE, AND IDENTIFIED ISSUES

OBJECTIVES
The Delta Dredging and Reuse Strategy is
intended to provided regulatory information on
Objectives of the Delta
WDRs and the agencies that regulate dredging
Dredging
and technical analysis that may be used to assess
Reuse Strategy
impacts from dredging projects. This document
describes the current regulations for dredging
Delta Dredging and Reuse Strategy is intended to provide
and makes recommendations on how to The
regulatory information and technical analysis that may be used to
streamline the dredging process. The Delta assess impacts from dredging projects. This document describes
Dredging and Reuse Strategy also provides the current regulations for dredging and makes recommendations
on how to streamline the dredging process. The document also
technical analysis of impacts from contaminants provides technical analysis of impacts from contaminants and
and water quality concerns from dredging in the water quality concerns from dredging in the Delta, dredge material
disposal, and beneficial reuse options.
Delta, dredge material disposal, and beneficial
reuse options. Facilitating the removal, reuse,
and disposal of Delta sediments is a critical process for CALFED ecosystem restoration and
levee integrity projects. The results of this analysis can be used to develop interim screening
values and test methods. Regional Board staff can use these screening values and test methods
to assess dredging projects and dredge material reuse options.
To streamline the permitting process, the environmental analysis in this
document should contribute to information supporting the
The highest priority General Order
development of General Order WDRs by the Regional Board for some development is for projects with
specific types of projects.
The highest priority General Order hydraulic or clamshell dredging that
are less than 100,000 cubic yards
development is for projects with hydraulic or clamshell dredging that with upland disposal.
are less than 100,000 cubic yards (cy) with upland disposal. To the
extent feasible, Regional Board staff will continue to collect information
on the water quality aspects of the environmental analysis and identify future tasks needed to
complete the analysis.
The Delta Dredging and Reuse Strategy recommends future studies and actions needed to
complete the environmental documentation and facilitate permit streamlining. This document
also identifies future information needs for a Delta Dredge Material Management Plan that may
be developed as a guidance document for the Regional Board in regulating dredging projects.

GEOGRAPHIC SCOPE
The Delta Dredging and Reuse Strategy applies to the boundaries of the Legal Delta (as defined
in Water Code Section 12220) and the boundaries of the Central Valley Regional Water Quality
Control Board. Figure 2-1 illustrates the boundaries for the geographic scope.
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Figure 2-1. Geographic Scope of the Delta Dredging and Reuse Strategy Document
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The area extends north to Sacramento, east to the area near Interstate-5 (I-5), south of Tracy, and
west of Antioch and Sherman Island but east of Collinsville. The Delta Dredging and Reuse
Strategy affects the Delta environment that includes the Sacramento and San Joaquin Rivers and
their tributaries east of Sherman Island, the Stockton and Sacramento Deep Water Ship
Channels, and various marinas and other ports.
The Delta Region is defined in California Water Code Section 12220 and is comprised roughly
of lowlands (lands approximately at or below the 5-foot contour) and uplands (lands above the
5-foot contour that are served water by lowland Delta channels). The Delta Region has been
carved out of the Sacramento River and San Joaquin River watersheds because of its legal status
and the CALFED Program’s focus on this region.

IDENTIFIED ISSUES
Three main questions are addressed in this document:
1. What are the regulations for dredging projects and how can we streamline them?
2. What are the contaminants of concern, what are the levels of concern, and how should
we test for them in future projects (technical analysis)?
3. What should the future direction be? What information, tasks, or studies are needed to
fulfill the objectives?
Each of these general topics can be broken into more specific issues:
1. Dredging regulation and permit streamlining
•

What agencies regulate dredging and what are their concerns (and jurisdictions)?

•

What is needed to streamline the Regional Board’s dredging permit process,
including CEQA compliance?

•

What information/tasks are needed to develop Regional Board General Order
WDRs for dredging?

•

How can we facilitate better coordination between agencies that regulate dredging?

•

What other factors (costs, transportation, and rehandling) may be inhibiting
beneficial reuse of dredge material?

2. Contaminants of concern, screening levels, and test methods
•

What constituents of concern might be present in dredge material?

•

What are the exposure pathways for upland, aquatic, and wetland placement?
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•

What concentrations are levels of concern for upland placement, depending on how
the material will be placed or reused?

•

What are the “problem” constituents that have turned up in the past (upland
disposal)?

•

What constituents should we test for on future projects with upland placement?

•

How accurate are the predictive tools?

3. Future direction (information, tasks, and studies needed)
•

What issues are adequately addressed and which are insufficiently addressed?

•

What are the recommendations for the Regional Board’s future assessment of
dredging projects (test methods, constituents of concern, screening levels, and
monitoring)?

•

What are the recommendations for permit streamlining (General Order WDRs for
the Regional Board, Programmatic EIR, development of regional permits for other
agencies, programmatic biological opinions, a multi-agency review committee for
dredging projects, and development of a Dredge Material Management Plan)?

•

What are the recommendations for studies and pilot projects (“unknown”
constituents, leachate and attenuation studies, long-term impacts from upland
beneficial reuse)?

•

What are the recommendations for DREDGE database maintenance and access?

Delta Sediment Contaminant Issues

Contaminant Studies

Studies have shown that bulk sediments and sediment elutriates from inland waters of
California can contain contaminants and be toxic in place and when disturbed (Finlayson et al.
2000; Regional Board unpublished data 1995; Parkin 1998; DFG unpublished data 1992).
Contaminants of concern may include salinity (depending on location); ammonia; hydrogen
sulfide; copper; tin; mercury; zinc; polycyclic aromatic hydrocarbons (PAHs); dioxins;
organophosphate (OP) insecticides; and DDT and other chlorinated compounds from
agricultural, industrial, chemical, municipal, mining, and recreational operations. These data
suggest that most contaminated sediments typically are associated with discharge outfalls (i.e.,
municipal sumps, acid mine drainage, and agricultural drains), sites nearest processing or
manufacturing facilities, and marina or port areas (Brown 1998).
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Approaches for Assessing Contaminants

A variety of tools, including analyses, tests, and guidelines, are available to assess the impacts
of contaminants on the aquatic and upland environments. Sediment screening values and
guidelines are several of many tools available to judge the type and amount of testing in
monitoring programs, interpret the historical data, evaluate the need for detailed assessments,
and assess the quality of prospective dredge materials (Corps 1998e). The sediment screening
values are based on scientifically derived weight-of-evidence (empirical data) or theoretical
approaches; the data originates from a variety of sources, including toxicity tests, scientific
principals, and field observations (Long et al. 1995; Smith et al. 1996; Ingersoll et al. 2000). The
approach selected to assess contaminant impacts depends on what requires protection, the
degree of protection, the geographic area, and the intended uses. None of the values, whether
for upland or aquatic disposal, are without fault caused by uncertainties, including
bioavailability, co-varying contaminants, and biological relevance. The values are not
controversial in themselves, but their proper use as sediment quality assessment tools has been
controversial. The Corps recommends the use of values for initial screening to assist in
determining whether sediments are contaminated (Corps 1998e).
In 1998, EPA and the Corps produced the Inland Testing Manual, which provides guidance on
how to assess the potential effects of aquatic disposal of dredge material on the water column
and the benthic environments, by using elutriate tests and analyses of bulk sediments. The
Corps is developing a similar manual for assessing upland disposal of dredge sediments. The
Regional Board currently uses a pre-project procedure for upland disposal that relies on the
modified elutriate test (MET) to assess the impact of the effluent from dredge material on
surface water quality, a waste extraction test (WET) to assess the impact over time of the
upland-placed dredge material on surface water and groundwater quality, and analyses of bulk
sediments to assess exposure of the material on human health and the environment. The results
of the WET and the MET are compared against water quality criteria and standards contained
in the Regional Board’s Basin Plan, CTR, and other sources.
For the Delta Dredging and Reuse Strategy, the classic method of environmental assessment
was used to assess the impacts of contaminants in Delta sediments. First, a list of constituents
of concern (COCs) and a list of constituents of potential concern (COPCs) were developed. This
process was accomplished by gathering sediment data throughout the Delta region and
comparing these values to both solid- and liquid-based sediment quality assessment guidelines
(SQAGs) designed to protect water quality, fish and wildlife, and human health. This approach
identified contaminants of concern and potential concern, and areas where additional
information is needed to fully assess the impacts of contaminants in Delta sediments. These
predictive tools and the approach will require field verification and monitoring for validation.

FUTURE DREDGING PROJECTS
In December 2000, Regional Board staff sent a letter to Delta marinas, Reclamation Districts, and
agencies to inquire about future dredging projects that may occur before 2010. The initial
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request for information received only two responses. In February 2000, the Regional Board sent
a revised letter to the same list. The second letter received 27 responses.
Table 2-1 contains details about the Delta dredging projects anticipated in the next 10 years,
based on the survey results. Figure 2-2 shows the locations of the 29 identified dredging projects
in the Delta. Some of these are annual dredging projects, such as the ship channels, and others
are one-time projects. All of the proposed projects anticipate upland disposal or beneficial
reuse of the dredge material. No proposed project involves aquatic or wetland placement.
About 14 of these projects require dredging to obtain material for levee rehabilitation; 11 of the
proposed projects need dredging for removal of material from the channel to improve
navigation. Very few of the projects combine dredging to improve navigation with beneficial
reuse of the dredge material. Other large projects include annual maintenance dredging of the
Sacramento and Stockton Deep Water Ship Channels, the North Delta Improvements Project,
the South Delta Improvements Project, and maintenance dredging of Clifton Court Forebay.
The ship channel dredging varies from 0 to over 1,000,000 cy per year, depending on flows and
deposition of sediment, with an average of about 200,000 cy from each channel each year. Some
of the material from the ship channels is sold commercially; some is used for levee maintenance.
Nineteen of the proposed projects dredging less than 100,000 cy probably would be eligible
under General Order WDRs (designated by ”yes” in Table 2-1). For seven of the proposed
projects, WDRs or waivers of WDRs were issued in 2000-2001 (designated by shading in
Table 2-1), although in some cases the WDRs covered only part of the proposed project.
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Table 2-1. Delta Dredging Projects Proposed by 2010
from Regional Board Survey
Map
a
No.

Reclamation
District

1

563

2

684

Project Description
Location
Levee rehabilitation

Type of
Reuse

Volume
(cubic yards)

GO
WDRs

Levee

95,000

Yes

Levee

200,000

No

Levee

70,000

Yes

Upland
Disposal

100,000

Yes

Levee

50,000

Yes

Levee

100,000

Yes

Levee

350,000

No

Levee

200,000

No

Levee

500,000

No

Levee

35,000

Yes

Fill

20,000

Yes

Unknown

100,000

Yes

Levee

8,000

Yes

Fill/Levee

20,000

Yes

Fill

10,000

Yes

Unknown

4,500

Yes

Fill/Upland
Disposal

7,500

Yes

Fill

70,000

Yes

North Fork Mokelumne River
Levee rehabilitation
Whiskey Slough, Turner Cut, and Burns Cut-Off
3

773

Levee rehabilitation
Fabian-Bell Canal

4

800

5

1007

Discovery Bay
Levee rehabilitation
Old River west of Tracy Boulevard

6

1608

7

2024

Southwest Levee Dredging Project
Fourteen Mile Slough
Levee rehabilitation
Old River along Orwood and Palm Tracts,
Werner Cut, and Rock Slough

8

2039

Levee rehabilitation
Middle River between Union Point and the
Santa Fe Railroad

9

2072

Levee rehabilitation
Middle River, Woodward Canal, and Old River
along Woodward Island

10

2098

Levee rehabilitation
Shag and Cache Sloughs

11

Brannan Island State Recreation Area (marina)
Three Mile Slough between Sacramento River
and Seven Mile Slough

12

Dixon Boat Club (boat dock access)
Northwest of Cache and Hass Sloughs

13

Eddo’s Harbor (marina)
San Joaquin River near Sherman Island

14

New Hope Landing (marina)
Mokelumne River

15

City of Sacramento, Miller Park entrance to
marina (annual maintenance)
Sacramento River

16

Snug Harbor (marina)
Steamboat Slough

17

Vieira’s Resort Marina
Sacramento River

18

Village West Marina
Fourteen Mile Slough

2-8

Table 2-1. Continued
Map
No.a

Reclamation
District

19

Project Description
Location
Port of Stockton—Berths 2-13 dredging

Type of
Reuse

Volume
(cubic yards)

GO
WDRs

Unknown

10,000

Yes

Unknown

500,000

No

Unknown

50,000

Yes

Levee/
Other

250,000

No

Levee/
Other

500,000+

No

100,000

Yes

Old River and Middle River

Levee/
Other

Levee rehabilitation

Levee

30,000

Yes

Levee

52,000

Yes

Levee

100,000

Yes

Unknown

Varies

No

Unknown

Varies

No

San Joaquin River (turning basin)
20

Port of Stockton – Berths A-K dredging
Rough and Ready Island, San Joaquin River

21

Buckley Cove Marina
Adjacent to San Joaquin River

22

Clifton Court Forebay maintenance dredging
South Delta

23

North Delta Improvements Project (CALFED)

24

South Delta Improvements Project (CALFED)

Mokelumne River

25

548

Sycamore Slough, Little Potato Slough, White
Slough, Mokelumne River
26

Lauritzen Yacht Harbor (marina)
Adjacent to San Joaquin River

27

2038

Levee rehabilitation
Middle River and Whiskey Slough
Port of Sacramento, U.S. Army Corps of
Engineers

28

Sacramento Deep Water Ship Channel
Port of Stockton, U.S. Army Corps of
Engineers

29

Stockton Deep Water Ship Channel
__________
Notes:
CALFED = CALFED Bay-Delta Program.
GO = General Order.
WDRs = Waste discharge requirements.

Yes

Indicates a project that probably would be eligible under General Order WDRs.
Shading indicates a project for which a waiver of WDRs or WDRs were issued (in some cases, the WDRs covered
only part of the project).

a

Map number refers to locations illustrated in Figure 2-2.
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REGULATORY REQUIREMENTS

INTRODUCTION
Obtaining authorization for dredging projects in the Delta is complex, requiring several permits
and authorizations. Permits for dredging generally are needed from the Corps, Regional Board,
and DFG. Other agencies also may have jurisdiction over certain aspects of dredging. The land
use restrictions of cities and counties may affect the location of the disposal site. Some cities
and counties have noise ordinances and restrictions concerning impacts on scenic areas. The
State Lands Commission must approve commercial use of dredge material.
Dredging projects may adversely affect endangered or threatened species in the Delta, or their
critical habitat. These species may be listed
as endangered or threatened under the
California Endangered Species Act (ESA) and
Agencies with Regulatory
protected by DFG, or listed under the federal
Jurisdiction over
ESA and protected by the USFWS (freshwater
Delta Dredging and Disposal
species) or the National Marine Fisheries
Projects
Service (NMFS) (anadromous species).
Currently, dredging in the Delta is restricted Federal agencies
to certain “windows” in late summer and
U.S. Army Corps of Engineers
U.S. Fish and Wildlife Service
early fall to avoid and minimize impacts on
National Marine Fisheries Services
these species. Dredge material placement on
land may affect listed terrestrial species and State agencies
California Department of Fish and Game
their habitats that are protected by USFWS or
Regional Water Quality Control Board, Central Valley Region
DFG.
In some cases:

California State Lands Commission

The first step in streamlining the dredging
California Department of Transportation
California Department of Conservation
permit process is informing project
Reclamation Board
applicants concerning which authorizations
are required and what is needed to obtain Local agencies
them.
The first part of this chapter,
“Agencies with Regulatory Jurisdiction over Delta Dredging and Disposal Projects,” describes
the general authority of each agency involved in dredging permits and the typical concerns for
dredging projects.
The next section, “Compliance with CEQA and NEPA,” presents an overview of the state and
federal environmental review and documentation process. Finally, the “Regional Board
Assessment of Potential Dredging Impacts” expands on the role of the Regional Board in
applying both state and federal requirements when regulating dredging projects. This section
addresses waste characterization, water quality standards, and selection of appropriate criteria
and screening values to assess the potential impacts of dredging projects.
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AGENCIES WITH REGULATORY JURISDICTION OVER
DELTA DREDGING AND DISPOSAL PROJECTS
Five key agencies have direct jurisdiction over different aspects of the dredging process: the
Corps, NMFS, USFWS, DFG, and the Regional Board. (EPA has oversight under Section 404 of
the Clean Water Act [CWA].) In addition, the ordinances and land use restrictions of local
agencies, such as the county or municipality, may apply to dredging projects with land
disposal. In some cases, other agencies such as the California State Lands Commission,
California Department of Transportation (Caltrans), California Department of Conservation,
and Reclamation Board also may require permits. Applicants should contact all listed
agencies directly to determine whether a project will require a permit or authorization from
an agency.
Dredging actions also must comply with CEQA and NEPA (see the following section, “Compliance
with CEQA and NEPA” on page 3-16).

Federal Agencies

U.S. Army Corps of Engineers

Section 10 of the Rivers and Harbors Act and
Section 404 of the CWA grant the Corps
jurisdiction over dredging projects. Section
10 of the Rivers and Harbors Act prohibits
the excavation or fill of a harbor, canal, or
channel of any navigable waters of the
United States without a permit from the
Corps (33 USC 403). A Section 10 permit is
required for any work affecting navigable
waters of the United States and is required
for all dredging projects. All projects covered
under a Section 10 permit also require a
Section 401 water quality certification from
the Regional Board and may require waste
discharge requirements (WDRs) from the

General Information for U.S.
Army
Corps of Engineers
U.S. Army Corps of Engineers
Sacramento District Office
1325 J Street
Sacramento, CA 95814
Public Affairs – (916) 557-5100
http://www.spk.usace.army.mil/firstgov

Online Nationwide Permit Information

http://www.spk.usace.army.mil/cespk-co/regulatory/

Online 404 Permit Application

http://www.spk.usace.army.mil/cespk-co/regulatory/

Regional Board.
Section 404 of the CWA authorizes the Corps to issue 404 permits for the discharge of dredge or
fill material into the waters of the United States. This permit covers aquatic disposal and return
water discharges from upland disposal or reuse projects. Section 404 permits for aquatic
disposal must be accompanied by a Section 401 water quality certification. Section 404 permits
for effluent discharge from land require WDRs and a Section 401 water quality certification (see
the “Central Valley Regional Water Quality Control Board” discussion below on page 3-16).
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NATIONWIDE PERMITS

The Corps developed nationwide permits (NWPs) and regional permits for general project
categories. NWPs are valid for only 5 years, after which they may be reviewed and renewed,
modified, or revoked by the Corps. An activity can be authorized under an NWP only if each
condition of the permit is met. To verify that a project can be authorized by an NWP, the Corps
must review the application and confirm that the project meets the conditions of the NWP.
Under the NWP program, the Corps may add conditions on a case-by-case basis to ensure that
projects result in minimal environmental impacts. If the Corps determines that the activity does
not comply with NWP terms, the applicant may seek authorization under a regional general
permit or individual permit.
Authorization for a project under an NWP may be valid for up to 2 years. The Corps
determines the authorization time limits on a project-specific basis. The authorization is valid
for 2 years or until the NWP is revoked, whichever occurs first. The following four NWPs
address dredging projects:
•
•
•
•

Nationwide Permit 16–Return Water from Upland Contained Disposal Areas
Nationwide Permit 18–Minor Discharges
Nationwide Permit 19–Minor Dredging
Nationwide Permit 35–Maintenance Dredging of Existing Basins

Nationwide Permit 16–Return Water from Upland Contained Disposal Areas

The dredging itself requires a Section 10 permit if located in navigable waters of the United
States. The return water from an upland area, such as a contained disposal area (also referred to
as CDF in this document), is administratively defined as a discharge of dredged material even
though the disposal itself occurs upland and thus does not require a Section 404 permit. This
NWP satisfies the technical requirement for a Section 404 permit for the return water where the
quality of the return water is controlled by the state through the Section 401 water quality
certification procedures.
Nationwide Permit 18– Minor Discharges

Minor discharges of dredge or fill material into all waters of the United States are eligible for an
NWP 18, provided that the activity meets all of the following criteria:
•

The quantity of discharged material and the volume of excavated area does
not exceed 25 cy below the plane of the ordinary high-water mark (OHWM)
or the high tide line.

•

The discharge, including any excavated area, will not cause the loss of more
than 0.10 acre of a special aquatic site, including wetlands. For the purpose
of this NWP, the acreage limitation includes the filled area and excavated
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area plus special aquatic sites that are adversely affected by flooding and
special aquatic sites that are drained so that they would no longer be a water
of the United States as a result of the project.
•

If the discharge, including any excavated area, exceeds 10 cubic yards (cy)
below the plane of the ordinary water or the high tide line or—if the
discharge is in a special aquatic site, including wetlands—the permittee
notifies the District Engineer in accordance with the “Notification” general
condition. For discharges in special aquatic sites, including wetlands, the
notification also must include a delineation of affected special aquatic sites,
including wetlands.

•

The discharge, including all attendant features—both temporary and
permanent, is part of a single and complete project and is not placed for the
purpose of a stream diversion.

(http://www.usace.army.mil/inet/functions/cw/cecwo/reg/nw2002dd/NW_18_2002.pdf)
Nationwide Permit 19– Minor Dredging

Minor dredging involves dredging no more than 25 cy below the plane of the OHWM or the
mean high-water mark from navigable waters of the United States as part of a single and
complete project. This NWP does not authorize dredging or degradation of sites that support
submerged aquatic vegetation (including sites where submerged aquatic vegetation is
documented to exist but may not be present in a given year), anadromous fish spawning areas,
or wetlands—or the connection of canals or other artificial waterways to navigable waters of the
United States.
Nationwide Permit 35– Maintenance Dredging of Existing Basins

Application of Nationwide
Permits
to Dredging Projects
The following example illustrates the application of
nationwide permits (NWPs) to dredging projects:
If a marina is hydraulically dredged and the dredge slurry is
placed at an upland site, the dredging may be authorized
under NWP 35. If decant water is returned to surface water
after the slurry settles, the discharge of decant water may be
authorized under NWP 16.
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Maintenance dredging of existing basins includes
excavation and removal of accumulated sediment for
maintenance of existing marina basins, access channels
to marina basins or boat slips, and boat slips to
previously authorized depths or controlling depths for
ingress/egress, whichever is less, provided that the
dredge material is disposed of at an upland site and
proper siltation controls are used.
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SECTION 7 CONSULTATION

Harass is an intentional or negligent act or omission which
creates the likelihood of injury to a listed species by annoying
it to such an extent as to significantly disrupt normal
behavior patterns which include, but are not limited to,
breeding, feeding, or sheltering.

For dredging projects in the Delta, the Corps initiates
consultation with USFWS and NMFS. USFWS and
NMFS do not issue permits but review federal permit
applications submitted to the Corps, including
applications to use the nationwide and regional
permits if listed species may be adversely affected.
USFWS and NMFS have authority under Section 7 of
the Endangered Species Act (ESA) to require
conditions on dredging projects that will ensure the
continued existence of listed species.
Section 7
consultations set the conditions that are included in
the Corps permits to protect species and habitats.

Harm includes significant habitat modification or degradation
that results in death or injury to listed species by impairing
behavioral patterns, including breeding, feeding, or
sheltering.

(See Exhibit 1 in the Delta Dredging Permit Guide
[Appendix B] for additional information about Corps
permits.)

Endangered Species Act
Definitions
Take is defined as harass, harm, pursue, hunt, shoot,
wound, kill, trap, capture or collect, or to attempt to engage
in any such conduct.

U.S. Fish and Wildlife Service

USFWS is involved in the dredging process through Section 7 of the ESA, Section 404 of the
CWA, and the Fish and Wildlife Coordination Act. Under Section 7 of the ESA, USFWS lists
endangered and threatened species, and protects those species and their habitats. USFWS
protects all federally listed species except anadromous fishes and marine species, which are
covered by NMFS (see below). In accordance with this policy, federal agencies (such as the
Corps) must consult with USFWS regarding
projects possibly affecting federally listed
General Information for
species. Through the consultation process, the
U.S. Fish and Wildlife
Corps requests information regarding whether
Service
any listed species or critical habitat is present in
the project location. USFWS must prohibit
U.S. Fish and Wildlife Service, Pacific Region
actions that are likely to adversely affect the Sacramento Fish and Wildlife Service Office
continued existence of listed species. If the Corps 2800 Cottage Way, Room W-2605
CA 95825
determines that a proposed project may Sacramento,
(916) 414-6600
adversely affect a listed species, the Corps http://sacramento.fws.gov
initiates the Section 7 consultation as a part of the
Listed Species Information
permitting process.
http://endangered.fws.gov/wildlife.html
Chinook Salmon

If the consultation process determines that a
http://ecos.fws.gov/servlet/SpeciesProfile?spcode=E06D
project has the potential to adversely affect a Steelhead
http://ecos.fws.gov/servlet/SpeciesProfile?spcode=E08D
species federally listed as endangered or
threatened, the applicant must prepare a
biological assessment to identify potential impacts of the project on federal special-status
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species. After review of the biological assessment, USFWS writes a biological opinion. If the
biological opinion concludes that the proposed action is not likely to jeopardize the continued
existence of a listed species, or result in the destruction or modification of critical habitat,
USFWS will issue an incidental take statement for the project.
The incidental take statement specifies the impact of any incidental taking of endangered or
threatened species, or critical habitat for listed species. Further, it describes measures that must
be taken to minimize impacts and the conditions the permitting agency must comply with to
implement the measures. The incidental take permit is granted only after the applicant
develops and implements a conservation plan. Some dredging activities may result in the
incidental take of federally listed species, as listed in Table 3-1.
(See Exhibit 2 in the Delta Dredging Permit Guide [Appendix B] for additional information about
USFWS permits.)
National Marine Fisheries Service

General Information for
National Marine Fisheries
Service
National Marine Fisheries Service
Southwest Region
650 Capitol Mall, Suite 8-300
Sacramento, CA 95814
(916) 930-3600
http://www.nwr.noaa.gov

Listed Species Information

http://www.dfg.ca.gov/whdab/html/cnddb.html

Steelhead Salmon Fact Sheet

http://www.nwr.noaa.gov/1salmon/salmesa/pubs/99sthdfs.htm

Winter-Run Chinook Salmon Fact Sheet

http://www.nwr.noaa.gov/1salmon/salmesa/chinsrw.htm

Spring-Run Chinook Salmon Fact Sheet

http://www.nwr.noaa.gov/1salmon/salmesa/pubs/99chinfs.htm

Under Section 7 of the ESA, NMFS and USFWS
are required to list endangered or threatened
species, and to protect these species and their
habitat.
In addition, NMFS must protect
“Essential Fish Habitat” as required by
Section 305 of the Magnuson Stevens Fishery
Conservation and Management Act. In
accordance with these policies, federal agencies
(such as the Corps), or their designated nonfederal representative, must consult with NMFS
regarding projects possibly affecting marine
species and anadromous fish or critical habitat.
Through the consultation process, the federal
agency requests information regarding whether
any listed species or critical habitat is present in
the project location.

In instances where Delta dredging project
impacts may be adequately avoided or minimized, the Corps may determine that the project “is
not likely to adversely affect” listed species or critical habitat and request concurrence from
NMFS and USFWS with this determination. If NMFS and USFWS respond with concurrence
letters, no biological opinion is issued. No take coverage is provided, but it is assumed that
none is needed because all project impacts will be adequately avoided and minimized
(Campbell pers. comm.). This often occurs when the permit applicant uses an appropriate
construction work window.
Some dredging activities may result in the incidental take of endangered or threatened species
and their habitat. Table 3-1 lists the threatened and endangered species under the jurisdiction
of NMFS with the potential to be affected by dredging projects. If the Corps determines that the
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proposed project may adversely affect (i.e., “take”) listed species or critical habitat, the Corps
will initiate formal consultation with NMFS. NMFS then will issue a biological opinion that
assesses the effects of the proposed action on threatened and endangered species. If NMFS
determines that the proposed action is not likely to jeopardize the continued existence of any
listed anadromous species, NMFS will issue an incidental take statement, including reasonable
and prudent measures with terms and conditions intended to reduce incidental take. If NMFS
determines that the proposed action is likely to jeopardize the continued existence of any listed
species, NMFS will provide the Corps with reasonable and prudent alternatives (RPAs) to the
proposed action and incidental take statements for the RPAs, if necessary.
(See Exhibit 3 in the Delta Dredging Permit Guide [Appendix B] for additional information about NMFS
permits.)

State Agencies

California Department of Fish and Game

DFG regulates dredging projects
under Fish and Game Code Section
1600.
A Notification of Lake or
Streambed Alteration Agreement is
needed for any project changing the
bed or flow of a channel or river bank
(33 CFR 330.1[c]). The agreement is
also necessary if a project proponent
chooses to use material from a
streambed or if the activity would
adversely affect fish or wildlife.

General Information for the
Department of Fish and Game
Department of Fish and Game
1416 9th Street
Sacramento, CA 95814
(916) 653-7664
http://www.dfg.ca.gov/dfghome.html

Listed Species Information

http://www.dfg.ca.gov/whdab/html/cnddb.html

Swainson’s Hawk Web Site

DFG protects state-listed endangered
and threatened species in the same
way that USFWS and NMFS protect
federally listed species. To minimize
impacts
on
endangered
and
threatened species, environmental
timing and location project windows
have been created. Table 3-1 contains
sample protection time windows.
Projects that cannot be constructed
during the recommended windows
are considered on a case-by-case basis
by DFG.
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http://www.dfg.ca.gov/te_species/index/classification/birdslist/swainhawk.html

Delta Smelt Fact Sheet

http://www.delta.dfg.ca.gov/gallery/dsmelt.html

Winter-Run Chinook Salmon Fact Sheet

http://nwr.noaa.gov/salmon/salmesa/chinsrw.htm

Spring-Run Chinook Salmon Fact Sheet

http://www.nwr.noaa.gov/salmon/salmesa/pubs/99chinfs.htm

California Black Rail Information

http://www.r1.fws.gov/sfbnwr/rail.htm

California Clapper-Rail Information

http://www.pwrc.usgs.gov/resshow/rattner/bioeco/clapper.htm

Riparian Brush Rabbit Information

http://arnica.csustan.edu/esrpp/rbr.htm
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Table 3-1. Threatened and Endangered Species with the Potential to Be Affected by Delta Dredging Projects
Agency with
Jurisdiction

Listing
(Date)

Swainson’s hawk
Buteo swainsoni

DFG

Threatened
(04/17/83)

Nests in valley oaks, cottonwoods, and large willows
usually in, or near, riparian habitats

Not applicable

Delta smelt
Hypomesus transpacificus

FWS

Threatened
(03/05/93)

Sacramento River downstream of Sacramento into the
Delta; brackish water

Area A: December 1st through July 31st
Area B: March 1st through July 31st
Area C: March 1st through July 31st

DFG

Threatened
(12/09/93)

Sacramento River downstream of Sacramento into the
Delta, brackish water

Area A: December 1st through July 31st
Area B: March 1st through July 31st
Area C: March 1st through July 31st

DFG

Threatened
(06/27/71)

Streams, lakes, reservoirs, bays, herbaceous shrub and
brush, groves, and marshes

Not applicable

Central Valley steelheada
Oncorhynchus mykiss

NMFS

Threatened
(05/18/98)

Sacramento River and tributaries, San Joaquin River
tributaries, spawning upstream, riverine migration
corridor, and juvenile rearing

Not applicable

Central Valley spring-run chinook
salmona
Oncorhynchus tshawytscha

NMFS

Threatened
(11/15/99)

Sacramento River, tributaries, and Delta; spawning in
reaches upstream, riverine migration corridor, and
juvenile rearing

Not applicable

DFG

Threatened
(02/15/99)

Sacramento River, tributaries, and Delta; spawning in
reaches upstream, riverine migration corridor, and
juvenile rearing

Not applicable

NMFS

Endangered
(02/03/94)

Sacramento River, spawning in reaches upstream,
riverine migration corridor, and juvenile rearing

Area A: September 15th through May 31st
Area B: October 15th through May 31st

DFG

Endangered
(09/22/89)

Sacramento River, spawning in reaches upstream,
riverine migration corridor, and juvenile rearing

Area A: September 15th through May 31st
Area B: October 15th through May 31st

Sacramento splittail
Pogonichthys macrolepidotus

FWS

Threatened
(03/10/99)

Sacramento and San Joaquin Rivers downstream to the
Delta

Not applicable

California clapper-rail
Rallus longirostris obsoletus

FWS

Endangered
(10/13/70)

Brackish marshes and tidal sloughs

Not applicable

Species

California black rail
Laterallus jamaicensis coturniculus

Sacramento River winter-run chinook
salmona
Oncorhynchus tshawytscha

Habitat

Examples of Protection
Time Windowsb

Table 3-1. Continued
Agency with
Jurisdiction

Listing
(Date)

California clapper rail (continued)

DFG

Endangered
(06/27/71)

Brackish marshes and tidal sloughs

Not applicable

Bank swallow
Riparia riparia

DFG

Threatened
(06/11/89)

Vertical river banks with silty soil

Not applicable

Riparian brush rabbit
Sylvilagus bachmani riparius

FWS

Endangered
(03/24/00)

Dense brushy areas of valley riparian forests

Not applicable

DFG

Endangered
(05/29/94)

Dense brushy areas of valley riparian forests

Not applicable

FWS

Threatened
(10/20/93)

Aquatic; occupies permanent or seasonal water, mud
bottoms, vegetated dirt banks, vegetated drainage
canals, and slow-moving waterways

Not applicable

DFG

Threatened
(06/27/71)

Aquatic; occupies permanent or seasonal water, mud
bottoms, vegetated dirt banks, vegetated drainage
canals, and slow-moving waterways

Not applicable

Species

Giant garter snake
Thamnophis couchi gigas

Habitat

Examples of Protection
Time Windowsb

__________

Notes:
DFG = California Department of Fish and Game.
NMFS = National Marine Fisheries Service.
FWS = U.S. Fish and Wildlife Service.
a

Evolutionarily significant unit.

b

Although “standard” work protection windows have been identified for specific areas, the windows may vary, depending on project size and type of impacts. The windows identified above are
provided as samples and may not coincide with current standard windows or be applicable to all projects.
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Table 3-1 also lists the species listed under California’s ESA that may be adversely affected by
dredge-related projects. To ensure that no listed species or their habitat would be adversely
affected by a project, the applicant must send a biological assessment to DFG. In response, DFG
issues a biological opinion for the project, including measures that must be taken to minimize
impacts on special-status species.
(See Exhibit 4 in the Delta Dredging Permit Guide [Appendix B] for additional information concerning
DFG permits.)
Central Valley Regional Water Quality Control Board

The primary duty of the Regional Board is to protect the quality of the waters in the Central
Valley Region for present and probable future beneficial uses. This duty is performed by
formulating and adopting water quality control plans for specific groundwater and surface
water basins, and by prescribing and enforcing requirements on waste discharges.
BASIN PLAN

Both federal and state law require Water Quality
Control Plans, or Basin Plans for designated
General Information for
regions in California. For the Delta area of the
Regional Board
Central Valley Region, the applicable document
is the Water Quality Control Plan for the
Regional Water Quality Control Board, Central Valley Region
3443 Routier Road, Suite A
Sacramento River and San Joaquin River Basins,
Sacramento, CA 95827-3003
Fourth Edition (Basin Plan). The Basin Plan is the
(916) 255-3120
http://www.swrcb.ca.gov/~rwqcb5
framework for the Regional Board’s activities.
The designated beneficial uses of waters identify
California Code of Regulations Web Site
water quality objectives to protect those uses,
http://www.calregs.com/
United States Code Web Site
and describe the programs and actions to be
http://www4.law.cornell.edu/uscode/33/1344.html
implemented in order to achieve compliance
with the objectives. For surface waters, the
beneficial use designations, water quality
objectives, and antidegradation policies found in the Basin Plan fulfill the water quality
standards required by the federal CWA.
DISCHARGE OF WASTE

The Regional Board regulates the discharge of waste. Various waste streams fall under the
definition of “discharge of waste,” including:
•

Sediments and associated pollutants that are stirred up during the dredging process
and become entrained in the water column;
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•

The discharge of dredged material to land;

•

The discharge of water, which is used to carry the sediments to a disposal location,
to land or to surface waters; and

•

Leachate that percolates into the ground from sediments discharged to land.

Each of these waste streams is regulated in a different manner.
Sediments and Associated Pollutants Stirred up at the Dredge Site

Sediments and associated pollutants stirred up at the dredge site are regulated through the
water quality certification process. Section 401 of the federal CWA provides that anyone
applying for a federal license or permit to conduct any activity that may result in any discharge
to navigable waters must obtain certification from the State that the discharge will comply with
Sections 301, 302, 303, 306, and 307 of the CWA and with other appropriate requirements of
State law. The CWA sections address water quality effluent limitations and planning
requirements—in brief, water quality standards intended to protect the uses of water for
beneficial purposes.
Since 1981, the State Board and its Executive Director have been authorized by California
statute and regulations to issue water quality certifications on behalf of the State. Recent
changes to the governing regulations now require that the Regional Boards issue or deny water
quality certifications (Corps 1985).1
Under the new regulations, the Regional Board must issue, condition, or deny water quality
certification within the time period, including extensions, allowed by federal laws and
regulations. CWA Section 401 requires that a certification action be taken in a reasonable time
period, not to exceed 1 year. Corps regulations require the state to act within 60 days, unless
more or less time is allowed by the District Engineer. By federal law, the federal license or
permit cannot be granted until certification is issued or the applicant’s certification
requirements are deemed waived because the state failed or refused to act within the federal
time period allowed for certification. Furthermore, a federal license or permit cannot be
granted if the state certification is denied. Frequently, however, the Corps issues provisional
permits that are subject to the applicant’s later securing state water quality certification.
Entirely independent of federal law for the most part, the Regional Board also may issue WDRs
or conditional waivers of WDRs for dredge/fill discharges. WDRs are state water quality
permits intended to ensure that discharges of waste to waters of the state meet the applicable

1

Exceptions to the general rule that Regional Boards issue or deny certifications include (a) multi-regional
activities, (b) licensing of hydroelectric facilities, and (c) any projects involving the appropriation or diversion of
water that requires a water rights permit. The State Board handles such certifications.
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water quality objectives and protect the designated beneficial uses (see below, “Discharge of
Dredge Material to Land”).
DISCHARGE OF DREDGE MATERIAL TO LAND

Discharges of wastewater to land are commonly called “Non-Chapter 15” or “Non-15”
discharges, in reference to the group of wastes that do not require the degree of containment
prescribed by the Chapter 15/Title 27 regulations (see “Leachate That Percolates into the Ground
from Sediments Discharged to Land” on page 3-13) that apply to hazardous, designated, and other
nonhazardous solid wastes (these terms are discussed under “Waste Characterization” on page 3-22).
Dredge material qualifying for regulation under the Non-15 program must obtain WDRs from
the Regional Board. WDRs specify acceptable levels of pollutants that may be discharged,
special studies to be conducted, and a monitoring program to assess compliance. Regional
Board staff evaluates compliance through field inspections and review of monitoring reports.
DISCHARGE OF WATER TO LAND OR SURFACE WATERS

When the Regional Board receives an application for water quality certification, it must review
the application to determine whether the activity will result in a discharge into waters of the
United States. If the activity will result in a discharge, Regional Board staff must consider
whether a certification with conditions should be issued or whether certification should be
denied. An action must be taken within the time allowed by federal law. Separately, the
Regional Board staff also need to decide whether the conditions meet the waiver resolution or
whether WDRs need to be brought to the Regional Board.
The Regional Board must determine whether the activity and any resulting discharge will
comply with the pertinent sections of the CWA and with applicable state laws, and must
consider whether to conditionally regulate the discharge or to deny certification. Regional
Board staff performs the review and makes the recommendation for approval or denial to the
Executive Officer or to the Regional Board. The recommendation requires review of water
quality standards, a determination of potential impacts on national and state waters, and sound
professional judgment. At times, a full public hearing may be required (e.g., if the
recommendation goes to the Regional Board).
The decision on a water quality certification involves determining whether a discharge from a
proposed activity will comply with the CWA. The decision-making process includes
determining conformity with applicable water quality standards maintained in the Basin Plan,
making judgments on possible discharges and physical impacts from the proposed activities,
and applying professional expertise in interpreting the complex requirements of these statutory
and planning provisions.
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Leachate That Percolates into the Ground from Sediments Discharged to Land

Should testing of dredge material that is to be discharged to land reveal that the expected
leachate constituents would degrade or threaten to pollute water quality of groundwater or
surface waters, the discharge of dredge material to land must be regulated under the
Chapter 15/ Title 27 program. The Chapter 15/Title 27 program is named after the places in the
California Code of Regulations (CCR) where the regulations under which the program operates
are found. The regulations contain specific requirements for waste management unit (WMU)
design, such as liners, covers, operation, monitoring, and closure. To date, dredge disposal sites
have not been regulated under the Chapter 15/Title 27 program. However, sediments
containing sufficiently high concentrations of pollutants may require regulation under the
Chapter 15/Title 27 program.
REGULATION OF DREDGING PROJECTS

Regulation of dredging projects falls under two different
statutes implemented by the Regional Board: Section 401
of the federal CWA and the state Porter Cologne Act
(Section 13260 Chapter 4 Article 4). For each project, a
water quality certification is required to address the
federal statute, and WDRs (or a waiver of WDRs) are
required to address the state statute. These two permits
are generally issued as one action. The Regional Board
requires only one application and one fee to cover both
actions. These permits are required before the project
can begin.

Examples of Projects and
Regional Board Permits
Example 1: Small project with upland disposal: water
quality certification and Waiver of Waste Discharge
Requirements.
Example 2: Larger project with upland disposal: Waste
Discharge Requirements and water quality certification.
Example 3: Recurring dredging project: General Order
WDRs and each episode receives a water quality
certification.

The Regional Board has several concerns about water
quality impacts from dredging projects. The dredge
material needs to be tested for the presence of constituents that may affect or threaten water
quality in one or more of the following pathways:
•

Effluent (return flow) discharge from an upland disposal site;

•

In-stream impacts during dredging;

•

Leachate from the dredge material that may affect groundwater or surface water
below or adjacent to the disposal site; and

•

Direct exposure to contaminants in the material through ingestion, inhalation, or
dermal exposure.

To obtain approval for a dredging project from the Regional Board, the project proponent needs
to take samples of the dredge material and receiving water, and have them analyzed to show
that the material is “inert waste” and that the effluent will not exceed water quality objectives.
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Before sampling, Regional Board staff should approve the project proponent’s sampling and
analysis plan. Currently, requirements are determined on a case-by-case basis, but additional
guidance documents will be developed in the future.
If water will run off or be discharged from the dredge material disposal area, the effluent or
return water must meet applicable water quality objectives and criteria. In addition, a modified
elutriate test (MET) usually is performed as part of the pre-dredge analysis, to ensure that the
effluent is not likely to create water quality problems. (Refer to the discussion on page 4-25 in
Chapter 4 under “Analysis of Historical Sediment Data, Analysis of Modified Elutriate Test Results for
the Effluent Pathway” for a detailed description of the MET.)
When applying for dredging permits from the Regional Board, the applicant should submit the
following items:
•

A completed Form 200 application.

•

A complete project description that includes maps, site of dredging, site of disposal,
method of dredging, amount and distribution of dredge material, depth of dredging,
and a detailed operation plan of the dredging and disposal sites.

•

A copy of the application for a Corps permit.

•

A copy of the application for a DFG 1600 Stream Alteration Agreement or proof that
it is not required.

•

Results from pre-dredge sediment analyses of representative sediment samples that
demonstrate that the dredge material is inert waste and that the effluent discharge
will not violate water quality objectives. (The Regional Board staff should be
contacted for specific information on sampling and analysis requirements.)

•

The appropriate fee.

•

Evidence of CEQA/NEPA compliance.

This information should be submitted at least 120 days in advance of the projected start date of
the project. WDRs must be approved at a Regional Board meeting, which are scheduled about
every 6 weeks. At least 2 months in advance of the Regional Board meeting are needed for
solicitation and review of public comments. Issuance of WDRs for a project can require a
minimum of 3 to 4 months to complete.
In some cases, smaller projects may qualify for a waiver of WDRs (until the end of 2002). If the
project qualifies for a waiver, the process takes approximately only 1 month after a complete
application is received. Waivers usually are written only for small projects with inert waste
deposited to land.
(See Exhibit 3 in the Delta Dredging Permit Guide [Appendix B] for more detailed information on
Regional Board permits.)
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California State Lands Commission

The State of California owns lands under navigable
waterways, and the California State Lands Commission
has the responsibility of overseeing these lands. Public
and private entities may apply to the Commission for
leases or permits on State lands for a variety of purposes,
including dredging. Marina developers along the State’s
navigable rivers and natural lakes are required to obtain a
lease of the State’s land at the marina site. In addition to
the lease, if the dredged material is sold for commercial
use, the Commission may charge royalties of $0.25 per
cubic yard of dredged material.

General Information
for
State Lands
Commission
State of California State Lands Commission
100 Howe Avenue, Suite 100 South
Sacramento, CA 95825-8202
(916) 574-1900
http://www slc ca gov/

California Department of Transportation

Caltrans has jurisdiction over some dredging projects. Caltrans will review projects that are
located within 1 mile of a state highway or structure (such as a bridge). Maps should be
provided to Caltrans with the exact location of dredging, including its area and depth. A
Caltrans Traffic Management Plan (TMP) may be needed for dredging projects located where
the use of a state highway is required to haul dredge material or when a significant number of
hauling vehicles might be involved. Whether the transport of dredge material also requires a
weight-load-limit permit can be determined by the Caltrans district office. Any dredging project
that potentially could affect a state right-of-way requires a Caltrans encroachment permit,
which also can be obtained from the Caltrans district office.
California Department of Conservation

The California Department of Conservation’s Office of Mine Reclamation has jurisdiction over
surface mining operations, including those involving dredging activities. Pursuant to the
Surface Mining and Recovery Act (SMARA) of 1975, city and county lead agencies may adopt
ordinances that provide the regulatory framework under which local mining and reclamation
activities are conducted. These ordinances are reviewed by the State Mining and Geology
Board. Some dredging projects may require reclamation plans under the local ordinances
implementing SMARA. Applicants should contact their local agency (city or county) to
determine whether their dredging project is subject to these ordinances. The local agency may
require submission of reclamation plans and financial assurances.
Reclamation Board

The Reclamation Board has jurisdiction over streams throughout California to enforce
standards for construction, maintenance, and protection of adopted flood control plans (CCR
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Title 23 Division 1, Chapter 1, Article 1 Section 2[a]). Projects involving excavation and
construction activities within floodways and levees or 10 feet landward of the landside levee
toes require a Reclamation Board permit.

Other Agencies
Dredging projects may be regulated by other agencies, depending on their location. For
example, most counties have zoning ordinances that control land use in certain areas. The
project applicant should inquire at the appropriate county planning department regarding the
disposal location. Dredging projects also may be subject to local noise ordinances or
requirements that protect scenic resources.

COMPLIANCE WITH CEQA AND NEPA

California Environmental Quality Act
The proposed project must comply with CEQA. To ensure
compliance, the public agency with the principal
responsibility for carrying out or approving the project
becomes the “lead agency.” The lead agency is identified as
the agency with the broadest jurisdiction over the project.
For example, if an agency regulates land use, air, water, and
transportation, that agency would become the lead agency
rather than the Regional Board, which primarily regulates
water quality. If a government agency proposes the project,
that agency becomes the lead agency. In cases of dispute
regarding lead agency status, there is a dispute resolution
process.

General Information
for
CEQA and NEPA
California State Clearinghouse
Governor’s Office of Planning and Research
1400 Tenth Street, P.O. Box 3044
Sacramento, CA 95812-3044
(916) 445-0613
http://www.ceres.ca.gov/topic/env_law/ceqa/
http://ice.ucdavis.edu/ceqa
http://www.ceres.ca.gov/env_law/federal/nepa.html
http://www.epa.gov/region5/defs/html/nepa.htm
http://es.epa.gov/oeca/ofa/nepa.html

CEQA requires the lead agency to disclose the significant
environmental effects of proposed projects and to avoid or reduce those impacts by choosing
alternatives or implementing mitigation measures. In addition, CEQA allows for public review
and comment on projects by interested parties, including agencies, interest groups, and the
general public. The public review process is a check-and-balance system to ensure that all
environmental consequences and alternatives are addressed before the action is approved.
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The following four components of the CEQA process are explained below:
•
•
•
•

Preliminary project review
Initial study
EIR
Negative Declaration and Mitigated Negative Declaration

Preliminary Project Review

Determine whether the project is exempt from CEQA. Some dredging projects may qualify for
categorical exemption 15304(g), which includes: “Maintenance dredging where the spoil is
deposited in a spoil area authorized by all applicable state and federal regulatory agencies.” If
the project is determined to be exempt, the lead agency has the option of filing a Notice of
Exemption with the State Clearinghouse. To qualify for the exemption, two conditions must be
met:
•

The project must be for “maintenance dredging.” Maintenance dredging is defined
as dredging to previously permitted depths. If there is no previous permit for
dredging, it would be considered a deepening project, and compliance with CEQA
would be required.

•

The disposal site must have permits from applicable state and federal agencies
(including the Regional Board). If the disposal site has no previous permits, CEQA
review would be required.

If the project is not categorically exempt, submit a complete application to the lead agency for the project.
For dredging projects, the lead agency may be the city, county, DFG, reclamation district, or
Regional Board. The lead agency will determine whether a Negative Declaration or EIR is
required.
Initial Study

If the project is not categorically exempt, the lead agency will complete an initial study to
determine whether an EIR, Negative Declaration, or Mitigated Negative Declaration is needed.
The initial study must include a project description, the environmental setting, potential
environmental impacts, and mitigation measures for any adverse affects. If, after reviewing the
initial study, the lead agency determines that an activity may result in a significant effect on the
environment, an EIR must be prepared. If the initial study indicates that the impacts are not
significant, a Negative Declaration may be prepared.
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Environmental Impact Report

If an EIR is necessary, the following steps must be followed:
•

The lead agency sends a Notice of Preparation to interested and responsible parties.
Responses to the Notice of Preparation are sent to the lead agency. A preliminary
draft EIR is prepared. The lead agency reviews the preliminary draft and constructs
a draft EIR.

•

After a Notice of Completion is filed, the draft EIR is placed on public notice and
given to interested parties to review.

•

The draft EIR is sent to the State Clearinghouse, a division of the Governor’s Office
of Planning and Research (OPR), who distributes the material to responsible
agencies and the public.

•

Once written comments are received and comment responses are prepared, the
information is sent to interested agencies.

•

The information is incorporated into a final EIR, which must be certified by the lead
agency.

•

The lead agency makes a decision on the project, the findings are approved, and the
mitigation measures and monitoring program are adopted—as appropriate.

•

The last step involves filing and posting the Notice of Determination for the final EIR
and the mitigation monitoring program.

Required Contents of an Environmental Impact
Report
Table of contents or index
Summary
Project description
Environmental setting
Significant environmental impacts
Direct
Short-term
Cumulative
Indirect
Long-term
Unavoidable
Areas of known controversy
Alternatives
No-project alternative
Environmentally superior alternatives to project or site
Mitigation measures
Growth-inducing impacts
Significant irreversible changes (required only in EIRs on plans, policies, ordinances, and joint NEPA)
__________
Source: Herson et al. 2000.
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The process is complete when the responsible agency votes to adopt or reject the Notice of
Determination. Completion of the EIR process typically takes approximately 9 to 18 months,
sometimes longer.
Negative Declaration and Mitigated Negative Declaration

NEGATIVE DECLARATION

If a project is not exempt, does not need an EIR, and will
result in less-than-significant impacts, a Negative
Declaration is required. The following steps are part of the
Negative Declaration process.

Required Contents of a
Negative Declaration
and
Mitigated Negative
Declaration
Project description
Project location
Identification of project proponent
Proposed findings of no significant effect
__________
Source: Herson et al. 2000.

•

A draft Negative Declaration must be prepared.

•

The draft Negative Declaration is sent to the State Clearinghouse and distributed to
responsible agencies and the interested public.

•

After comments are received and considered, the Negative Declaration is complete.

•

Interested agencies are informed about the project’s hearing date, and a public
hearing is held.

•

The Negative Declaration is adopted.

•

The lead agency makes a determination on the project.

•

A Notice of Determination is filed and posted.

•

The permitting agency approves the permit.

MITIGATED NEGATIVE DECLARATION

If a project is not exempt, does not need an EIR, and significantly affects the environment but
the applicant agrees to make project revisions to compensate for all significant impacts, a
Mitigated Negative Declaration is required. Adoption of a Mitigated Negative Declaration
follows a process similar to that for a Negative Declaration. The main difference is that
mitigation measures must be drafted, reviewed, and adopted with the Mitigated Negative
Declaration to reduce all significant impacts to a less-than-significant level. Mitigated Negative
Declarations and Negative Declarations typically take 4 to 9 months to complete.

Delta Dredging and Reuse Strategy

3-19

June 2002

Chapter 3. Regulatory Requirements

National Environmental Policy Act
NEPA protects the environment by requiring a full consideration of the environmental
consequences of major federal actions. Environmental review allows the government to assess
the effects of a potential activity prior to its approval and provide the public with the
opportunity to review and comment on federal agency projects and expected environmental
impacts. NEPA requires an environmental review of all projects undertaken, funded, or
approved by federal agencies or on federal land. For example, all dredging projects that require
a permit from the Corps must comply with the requirements of NEPA. Environmental review
has been completed for all NWPs. The Corps is typically the lead agency for NEPA compliance
on dredging projects. Federal agencies often prepare combined EIR/EIS documents to fulfill
CEQA and NEPA requirements simultaneously. When combined EIR/EIS documents are
prepared, a state agency typically will assist with the EIR preparation. Figure 3-1 compares the
process and terminology for CEQA and NEPA documents.

REGIONAL BOARD ASSESSMENT OF
POTENTIAL DREDGING IMPACTS
The Regional Board must apply both state and federal requirements when regulating dredging
projects. Dredging projects may affect surface water and groundwater, and may result in direct
exposure of organisms to solid-phase contaminants. To protect human health and the
environmental beneficial uses of waters of the State, the Regional Board must determine
appropriate maximum levels of dredge material and effluent constituents that are protective of
water quality. Water quality objectives from the Basin Plan and federal CWA criteria serve as
the basis for these limits. Water quality objectives include both numeric and narrative
limitations. The CTR, adopted by the EPA in May 2000, sets additional mandatory maximum
criteria for toxic pollutants in the surface waters of California, based on the protection of
designated beneficial uses. In some cases, numeric criteria may be selected from other sources
to implement narrative objectives from the Basin Plan. The Regional Board cannot use an
interpretation of the narrative criteria that is less protective than required by the Basin Plan or
the CTR. More restrictive limitations may be imposed, consistent with antidegradation policies.
Technologic and economic constraints also may need to be considered.

Delta Dredging and Reuse Strategy

3-20

June 2002

Chapter 3. Regulatory Requirements

Figure 3-1. Comparison of the CEQA and NEPA Process
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Criteria that exist for solid-phase contaminants are based on a determination of hazardous
waste, although these levels may not be adequately protective of water quality, human health,
or terrestrial ecosystems. Although the Regional Board does not have specific legal
authorization in the statutes to regulate contaminants that are not related to water quality, the
Regional Board must perform general environmental review under CEQA, which includes
analysis of potential impacts on biological resources and human health and safety. Therefore,
the Regional Board may develop numeric screening values for the solid-phase constituents to
determine whether they may pose significant threats to human health or the environment
through direct exposure to the dredge material or bioaccumulation through the food web. The
solid-phase numeric screening values often are based on generic exposure and environmental
fate scenarios that include conservative assumptions in order to calculate risk. Site-specific
health, water quality, and ecological risk assessments of solid-phase constituent migration and
exposure would generate less conservative values in many cases. However, the cost of such
assessments may warrant the use of the generic screening values.
The sections that follow describe in detail how the Regional Board selects and uses appropriate
criteria and screening values to assess potential impacts of dredging projects.

Waste Characterization
California statutes and regulations define four classes of waste—hazardous, designated,
nonhazardous, and inert—as described below:
•

Hazardous waste is defined by specific criteria and testing procedures in Title 22 of
the California CCR, including numerical soluble threshold limit concentrations
(STLCs) and total threshold limit concentrations (TTLCs).

•

Designated waste is defined in the Water Code as (1) hazardous wastes that have
been granted a variance from hazardous waste management requirements; or
(2) nonhazardous waste consisting of or containing soluble pollutants that, under
ambient conditions at the location of discharge, could be released in concentrations
potentially exceeding water quality objectives or that could reasonably be expected
to affect beneficial uses of waters of the state.

•

Nonhazardous solid waste is defined in Title 27 of the CCR as waste that is not
hazardous or designated waste and contains a significant amount of degradable
material.

•

Inert waste is defined in Title 27 of the CCR as not meeting any of the above
categories.

All dredge material is considered “waste” that must be classified to determine its appropriate
disposal or reuse. If dredge material is classified as inert waste, it may be reused in the upland
environment or placed in unclassified WMUs that are not subject to the requirements of Title 27.
Non-15 WDRs (see earlier discussion under “Discharge of Dredge Material to Land” on page 3-12) can
be issued for dredge material that is classified as inert waste. Material classified as designated
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waste must be placed in a Class II WMU (landfill), under WDRs that comply with the
requirements of Title 27. Material classified as hazardous waste must be placed in a Class I
WMU that complies with the requirements of Title 22 and Title 23 of the CCR.
The distinction between designated waste and inert waste depends on site-specific factors, such
as proximity to waters of the state and the amount of attenuation available at the site between
the location of discharge and surface waters or groundwater. Therefore, material that may be
considered designated waste at a site that provides low attenuation, may become inert waste at
a site that provides higher attenuation. In evaluating dredge material, the material can be
considered “inert anywhere” if it will not cause, or threaten to cause, water quality objectives to
be exceeded—regardless of the characteristics of the site where it is discharged. If material is
not “inert anywhere,” then the characteristics of the discharge site must be considered before
classifying the material. Generally, dredge material is considered “inert anywhere” if the
leachate meets all applicable water quality objectives without consideration of attenuation.

Water Quality Standards
As authorized by the federal CWA and the state Porter Cologne Water Quality Control Act, the
Regional Board is responsible for protecting the quality of both surface waters and groundwater
in the State of California. To implement the guidance from these acts, the Regional Boards have
adopted Water Quality Control Plans or Basin Plans that
contain the state’s water quality standards. For the Delta
Water Quality
area of the Central Valley Region, the applicable document
is the Water Quality Control Plan for the Sacramento River and
Standards
San Joaquin River Basins, Fourth Edition. The Basin Plan
contains beneficial use designations and water quality Pursuant to the CWA, water quality standards
include three parts:
objectives to protect those uses. The CTR and National
Toxics Rule (NTR), promulgated by the EPA, contain
•
Designation of beneficial uses of a
waterbody or portion thereof—these are
numeric criteria to protect beneficial uses of surface water
contained in the Basin Plans.
from specific toxic pollutants. Finally, the Regional Board
ensures compliance with the Antidegradation Policy
•
Numeric and narrative criteria to protect
beneficial uses—these include the water
adopted by the State Board. This policy ensures that a
quality objectives in the Basin Plans and
single use of water will not degrade the water so
California Toxics Rule and National Toxics
Rule criteria.
substantially that any other beneficial use or reuse would
result in exceeding water quality objectives.
•

State antidegradation policies.

Designation of Beneficial Uses

For each waterbody in the Central Valley Region, including both surface water and
groundwater, the Basin Plan designates specific beneficial uses that must be protected.
Designated beneficial uses must be protected for future use, even if they are not currently being
used. The Basin Plan lists 21 different types of beneficial uses.
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The beneficial uses of surface water in the Delta as identified in Table II-1 in the Basin Plan are
municipal and domestic supply, agricultural supply, industrial process supply, industrial
service supply, body contact and other non-body contact recreation, warm and cold freshwater
habitat, warm and cold water fish migration, warm water spawning, wildlife habitat, and
navigation.
The Basin Plan states that all groundwater in this region must support, at a minimum, the
following beneficial uses: municipal and domestic supply, agricultural supply, industrial
process supply, and industrial service supply. In only the following four cases, can
groundwater be exempted from being protected as a potential source of drinking water:
1. Total dissolved solids (TDS) exceed 3,000 milligrams per liter (mg/l) and are not
expected by the Regional Board to supply a public water system.
2. Contamination is present, unrelated to a specific pollution incident, that cannot be
reasonably treated for domestic use.
3. The water source does not provide sufficient water to supply a single well capable of
producing an average, sustained yield of 200 gallons per day.
4. The aquifer is regulated as a geothermal energy-producing source.

Descriptions of Beneficial
Uses
MUN: Municipal and Domestic supply – Uses of water for community,
military, or individual water supply systems including, but not limited to,
drinking water supply.
AGR: Agricultural Supply – Uses of water for farming, horticulture, or
ranching including, but not limited to, irrigation, stock watering, and
support of vegetation for range grazing.
REC-1: Water Contact Recreation – Uses of water for recreational
activities involving body contact with water, where ingestion of water is
reasonably possible. These uses include, but are not limited to,
swimming, wading, water-skiing, skin and scuba diving, surfing, white
water activities, fishing, or use of natural hot springs.
COLD: Cold Freshwater Habitat: Uses of water that support cold water
ecosystems including, but not limited to, preservation or enhancement
of aquatic habitats, vegetation, fish, and wildlife, including
invertebrates.
WILD: Wildlife Habitat – Uses of water that support terrestrial or
wetland ecosystems including, but not limited to, preservation and
enhancement of terrestrial habitats or wetlands, vegetation, wildlife
(mammals, birds, reptiles, amphibians, and invertebrates), and wildlife
water and food sources.
NAV: Navigation – Use of water for shipping, travel, or other
transportation by private, military, or commercial vessels.
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These exceptions are not self-implementing.
These factors may be used to justify the
dedesignation of beneficial uses through a
formal amendment to the Basin Plan. Such an
amendment is a formal rule making by the
Regional Board. If none of the four criteria is
met or if the beneficial use has not been dedesignated through a Basin Plan amendment,
the groundwater must be protected as a
potential drinking water, industrial, and
agricultural supply.
The beneficial use
designations apply to any saturated soil layers,
regardless of depth. This becomes important
for dredge material disposal for Delta projects,
since groundwater is typically very close to the
surface in the Delta.
Numeric and Narrative Criteria

The Basin Plan contains water quality
objectives for both surface water and
groundwater. Some of the objectives are in
narrative form, and some are listed as numeric
limits. Pursuant to the CWA, EPA renews and
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approves the water quality objectives for surface water listed in the Basin Plan. The water
quality objectives can be revised only by a formal Basin Plan amendment. The water quality
objectives apply throughout the waterbody. Discharges are regulated to maintain the
waterbody in compliance with the water quality objectives, which is explained in the Basin Plan
as follows:
…The third point is that objectives are to be achieved primarily through the
adoption of WDRs (including permits) and cleanup and abatement orders.
When adopting requirements and ordering actions, the Regional Water Board
considers the potential impact on beneficial uses within the area of influence of
the discharge, the existing quality of receiving waters, and the appropriate water
quality objectives. It can then make a finding as to the beneficial uses to be
protected within the area of influence of the discharge and establish waste
discharge requirements to protect those uses and to meet water quality
objectives. The objectives contained in this plan, and any State or Federally
promulgated objectives applicable to the basins covered by the plan, are
intended to govern the levels of constituents and characteristics in the main
water mass unless otherwise designated. They may not apply at or in the
immediate vicinity of effluent discharges, but at the edge of the mixing zone if
areas of dilution or criteria for diffusion or dispersion are defined in the waste
discharge specifications.
The Basin Plan contains specific numeric criteria for some waterbodies in the region. Table III-1
in the Basin plan includes numeric trace element water quality objectives for Delta waterways,
as shown in Table 3-2.
The Basin Plan contains other numeric criteria to protect the beneficial uses of surface waters as
shown in Table 3-3.
Similar numerical objectives apply to groundwater for chemical constituents.
The numeric water quality objectives are clear limits that must not be violated in surface waters.
In addition to the Basin Plan, EPA promulgated numerical criteria for surface waters in the May
2000 CTR. The CTR criteria are included in Appendix C. Since the Delta is a drinking water
source, Delta waterways must meet both the human health criteria based on water and
consumption of fish and shellfish and the freshwater aquatic life criteria listed in the CTR. In
1992, the EPA adopted the NTR, which also contains numerical criteria for the protection of
aquatic life and human health. Criteria from the NTR are used for the constituents without
criteria specified in the CTR. The NTR provides criteria for all Delta surface waters with an
MUN beneficial use designation.
The Basin Plan also contains narrative objectives that must be met. According to the “Policy for
Application of Water Quality Objectives” contained in Chapter IV of the Basin Plan, the
Regional Board specifies numeric limits in WDRs that implement the narrative objective.
Table 3-4 lists some of the key narrative objectives in the Basin Plan for surface waters.
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Table 3-2. Basin Plan Water Quality Objectives for Surface Water in the Delta
Constituent
(Filtered)

Maximum Concentrationa
(mg/l)

Applicable
Waterbodies

Arsenic

0.01 mg/l (10 ppb)

Sacramento-San Joaquin Delta

Barium

0.1 mg/l (100 ppb)

Sacramento-San Joaquin Delta

Copper

0.01 mg/l (10 ppb)

Sacramento-San Joaquin Delta

Cyanide

0.01 mg/l (10 ppb)

Sacramento-San Joaquin Delta

Iron

0.3 mg/l (300 ppb)

Sacramento-San Joaquin Delta

Manganese

0.05 mg/l (50 ppb)

Sacramento-San Joaquin Delta

Silver

0.01 mg/l (10 ppb)

Sacramento-San Joaquin Delta

Zinc

0.1 mg/l (100 ppb)

Sacramento-San Joaquin Delta

__________
Notes:
mg/l
ppb
a

=
=

Milligrams per liter.
Parts per billion.

The two measurements in the column reflect measurements shown in the Basin Plan as mg/l that were converted to ppb for
this analysis.

Table 3-3. Basin Plan Numeric Objectives for Surface Waters in the
Sacramento and San Joaquin River Basins
Constituent

Water Quality Objective

Chemical constituents

At a minimum, water designated for use as a domestic or municipal supply (MUN)
shall not contain concentrations of chemical constituents in excess of the maximum
contaminant levels (MCLs) specified in the following provisions of Title 22 of the
California Code of Regulations…. To protect all beneficial uses, the Regional Board
may apply limits more stringent than MCLs.

Lead

At a minimum, water designated for use as domestic or MUN shall not contain lead in
excess of 0.015 mg/l.

Dissolved oxygen

Within legal boundaries of the Delta, the dissolved oxygen concentration shall not be
reduced below 7.0 mg/l in the Sacramento River (below the I street bridge) and in all
Delta waters west of the Antioch Bridge; 6.0 mg/l in the San Joaquin River (between
Turner Cut and Stockton, from September 1 through November 30), and 5.0 mg/l in
all other Delta waters—except for those bodies of water that are constructed for
special purposes and from which fish have been excluded or where the fishery is not
important as a beneficial use.

pH

The pH shall not be depressed below 6.5 nor raised above 8.5. Changes in normal
ambient pH levels shall not exceed 0.5 in fresh water with designated COLD or
WARM beneficial uses.

Pesticides

Total identifiable persistent chlorinated hydrocarbon pesticides shall not be present
in the water column at concentrations detectable within the accuracy of analytical
methods approved by the U.S. Environmental Protection Agency or the Executive
Officer of the Regional Board. Waters designated for use as domestic or MUN shall
not contain concentrations of thiobencarb in excess of 1.0 ug/L.

Temperature

At no time or place shall the temperature of COLD or WARM intrastate waters be
o
increased more than 5 F above natural receiving water temperatures.

Turbidity

For Delta waters, the general objectives for turbidity apply, subject to the following:
Except for periods of storm runoff, the turbidity of Delta water shall not exceed
50 NTUs in the waters of the central Delta and 150 NTUs in other Delta waters.
Exceptions to the Delta specific objectives will be considered when a dredging
operation can cause an increase in turbidity. In this case, an allowable zone of
dilution within which turbidity in excess of limits can be tolerated will be defined for the
operation and prescribed in a discharge permit.

__________
Notes:
mg/l
NTU
ug/L

=
=
=

Milligrams per liter.
Nephelometric turbidity units.
Micrograms per liter.

Table 3-4. Basin Plan Narrative Objectives for Surface Waters in the
Sacramento and San Joaquin River Basins
Constituent

Water Quality Objective

Chemical constituents

Waters shall not contain chemical constituents in concentrations that adversely affect
beneficial uses.

Pesticides

No individual pesticide or combination of pesticides shall be present in concentrations
that adversely affect beneficial uses.

Toxicity

All waters shall be maintained free of toxic substances in concentrations that produce
detrimental physiological responses in human, plant, animal, or aquatic life. This
objective applies regardless of whether the toxicity is caused by a single substance or
the interactive effects of multiple substances.

Tastes and odors

Water shall not contain taste- or odor-producing substances in concentrations that
impart undesirable tastes or odors to domestic or municipal water supplies, or to fish
flesh or other edible products of aquatic origin, or that cause nuisance or otherwise
adversely affect beneficial uses.

Sediment

The suspended sediment load and suspended sediment discharge rate of surface
waters shall not be altered in such a manner as to cause nuisance or adversely affect
beneficial uses.

Suspended material

Waters shall not contain suspended material in concentrations that cause nuisance or
adversely affect beneficial uses.

Oil and grease

Waters shall not contain oils, greases, waxes, or other materials in concentrations that
cause nuisance, result in a visible film or coating on the surface of the water or on
objects in the water, or otherwise adversely affect beneficial uses.

Table 3-5. Water Quality Guidelines for Narrative Interpretation
Type of Water Quality
Criterion or Guideline

Source

Summary Explanation

Maximum contaminant levels (MCLs)

California Department
of Health Services
(DHS) and U.S.
Environmental
Protection Agency
(EPA)

Protect drinking water for human health and
welfare, balancing economic and technical
feasibility of providing drinking water at the
tap.

MCL goals

EPA

Protective of human health for drinking water
with no feasibility consideration.

Public health goals

Cal/EPA Office of
Environmental Health
Hazard Assessment
(OEHHA)

Drinking water levels protective of human
health, no feasibility considerations.

State action levels

DHS

Drinking water levels protective of human
health. Advisory to water suppliers, no
feasibility considerations.

CAL/EPA cancer potency factors

OEHHA

May be used to calculate human health risks
for cancer from exposure to chemicals,
including via drinking water.

Integrated Risk Information System

Integrated Risk
Information System

Contains reference doses (safe levels) for
non-cancer health effects and concentrations
for drinking water associated with cancer risk
levels.

Drinking water health advisories

EPA

Protective of drinking water for human health
(some taste and odor criteria also), based on
short-term, long-term and lifetime exposure.

Suggested no-adverse response
levels

National Academy of
Science

Human health based criteria. May not be
latest toxicologic information.

Proposition 65 regulatory levels

California Safe Drinking
Water and Toxic
Enforcement Act

Human health based criteria for carcinogens
(based on 10-5 risk level) and reproductive
toxins. Not necessarily considered to be
“safe” levels in drinking water.

National recommended ambient water
quality criteria

EPA

Protective of aquatic life and human health,
including exposure from bioaccumulation in
fish and shellfish. Advisory to states and
Native American tribes for surface waters.

Water quality for agriculture

Food and Agriculture
Organization of the
United Nations

Criteria that are protective of agricultural uses
of water.
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Similar narrative objectives apply to groundwater for chemical constituents, toxicity, and tastes
and odors.
To implement the narrative objectives, relevant numeric criteria and guidelines developed or
published by other agencies and organizations are considered. Table 3-5 contains some of the
water quality criteria and guidelines that may be used to interpret narrative water quality
objectives. Detailed information is available from “Compilation of Water Quality Goals” by Jon
Marshack on the Regional Board web site: http://www.swrcb.ca.gov/rwqcb5.
Selection of a water quality criterion or guideline to interpret a narrative objective requires
careful consideration of the beneficial uses, the nature of the discharge, and site-specific factors.
Some of the considerations and constraints in selecting numeric values to implement a narrative
objective are listed below.
•

Water quality criteria and guidelines used to implement narrative objectives may not
be less stringent than the numeric objectives and criteria listed in the Basin Plan,
CTR, or NTR.

•

The use of a numeric water quality criterion or guideline that is selected from the
literature to implement a narrative objective does not require the consideration of
economics or technical feasibility.

•

If there is a specific numeric objective or criterion in the Basin Plan, CTR, or NTR, the
Regional Board may not be able to use a more stringent water quality criterion or
guideline to implement a narrative objective if the objective or CTR/NTR criterion
was established to protect the same aspect of the beneficial use covered by the
narrative objective. For example, if a CTR criterion exists to protect human health
for a specific substance, the Regional Board is precluded from using a more stringent
numerical guideline to implement the narrative toxicity objective to protect human
health from the same substance.

When implementing numeric criteria for a specific constituent, Regional Board staff
recommends:
•

Levels that represent no significant impact on beneficial uses, rather than those
based on risk-management decisions.

•

Criteria and guidelines developed by California governmental agencies, rather than
those developed and/or published by other organizations.

•

Criteria and guidelines that represent the most current science.

•

Criteria and guidelines that have been peer reviewed.

When a waterbody has multiple designated beneficial uses and there are multiple applicable
water quality objectives, the most protective value must be used to implement all applicable
objectives.
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Antidegradation Policy

The Antidegradation Policy adopted by the State Board minimizes the degradation of existing
water quality. The same water may be used many times before it eventually flows into the
ocean. The Antidegradation Policy ensures that a single use of water will not degrade the water
so substantially that any other beneficial use or reuse would result in exceeding water quality
objectives. In other words, the policy protects the ability to beneficially reuse the water. As
stated in a Compilation of Water Quality Goals – August 2000 Edition:
Under this policy, whenever the existing quality of water is better than that
needed to protect all present and probable future uses, such existing high quality
is to be maintained until or unless it has been demonstrated to the state that any
change in water quality:
•
•
•

Will be consistent with the maximum benefit to the people of the state,
Will not unreasonably affect present or probable future beneficial uses of such water,
and
Will not result in water quality less than prescribed in state policies.

Sediment Guidelines for Aquatic Disposal
When reviewing dredging projects with aquatic disposal, Regional Board staff must determine
that the dredge material is suitable to be placed in an aquatic environment. There are no
numeric objectives or criteria for sediment in the Basin Plan, CTR, NTR or other promulgated
numeric water quality limits. The discharge of dredge material in an aquatic environment
results in suspended solids and settleable material; therefore, the narrative objective for those
constituents apply to aquatic disposal. The narrative objective for settleable solids is that
“waters shall not contain substances in concentrations that result in the deposition of material
that causes nuisance or adversely affects beneficial uses.” In addition, the narrative objective
for suspended solids, “Waters shall not contain suspended material in concentrations that cause
nuisance or adversely affect beneficial uses,” also would apply.
The designated beneficial uses for warm freshwater habitat (WARM) and cold freshwater
habitat (COLD) include the protection of invertebrates in the aquatic ecosystem. Therefore, the
narrative objective for toxicity also applies to benthic organisms such as invertebrates and to
other organisms that may be affected through the food web (“All water shall be maintained free
of toxic substances in concentrations that produce detrimental physiological responses in
human, plant, animal, or aquatic life”). The Basin Plan states that “…Compliance with this
objective will be determined by analyses of indicator organisms, species diversity, population
density, growth anomalies, and biotoxicity tests of appropriate duration or other methods as
specified by the Regional Water Board.” The narrative tastes and odors objective also requires
that substances not “impart undesirable tastes and odors to… fish flesh or other edible products
of aquatic origin… .” This objective also may affect the development of sediment criteria.
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Due to a recent court decision, the State Board (oversight agency for the Regional Boards) has
been directed to develop appropriate sediment quality guidelines that are protective of benthic
aquatic life. This process may take several years but will result in selection of sediment
guidelines that will be used by all of the Regional Boards to assess sediment quality. At this
time, the Central Valley Regional Board is not pursuing the development of Delta-specific
sediment guidelines. Projects that propose aquatic disposal or placement will be evaluated on a
case-by-case basis and may require biological assessments.

Solids Criteria for Upland Disposal
The Regional Board incorporates hazardous waste criteria, beneficial use protection and
compliance with water quality objectives into the classification of dredge material for discharge
to land, as discussed above (see “Waste Characterization” on page 3-22). Site-specific factors
relating to the ability of dredge material constituents to migrate from the location of disposal to
waters of the state are considered in determining whether the material should be classified as
“designated waste.”
While no specific statute gives the Regional Board the authority to regulate contaminants in soil
that are not related to water quality, the Regional Board is required to evaluate the impacts of
projects under CEQA, including impacts on biological resources and human health. To adopt a
Negative Declaration, or find that a Negative Declaration developed by another agency is
sufficient to meet the CEQA requirements, the Regional Board must determine that the
placement of the dredge material in an upland site will not cause significant impacts to
biological resources or human health. To assist in determining impacts from direct exposure,
the Regional Board may develop screening values for some general types of exposure scenarios.
The screening values provide information from the scientific literature on what concentrations
of contaminants in soil may cause impacts on humans, plants, or wildlife. The concentrations
usually are based on general assumptions about the site, the receptor, exposure routes, and
other factors (such as behavioral factors) that may not be applicable in certain situations.
Project applicants always have the option of presenting a site-specific risk assessment for direct
exposure, but site-specific assessments often are expensive.

Permits
Dredging projects fall under two different programs at the Regional Board: water quality
certifications (a federally mandated program) (see discussion under “Discharge of Water to Land or
Surface Waters” on page 3-12) and WDRs (a state-mandated program). Only one application and
fee is required, and the two requirements generally are addressed as a joint action.
For the state program, requirements can be implemented in one of three ways:
•
•
•

Waiver of WDRs,
WDRs for an individual project, or
General Order WDRs for multiple episodes of dredging.
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A waiver of WDRs is issued when the Executive Officer at the Regional Board finds that the
conditions of Resolution 82-036 have been met. Resolution No. 82-036 has been incorporated
into the Basin Plan and allows waivers of WDRs for small dredging operations where the
dredge material is non-toxic and deposited on land. Prior to dredging, the sediment must be
tested and demonstrated to be non-toxic in order to qualify for the waiver. The Basin Plan does
not specify what size dredging projects can be considered “small,” but staff generally uses
under 50,000 cy as a general guideline. WDRs may be required for projects under 50,000 cy if
there are concerns about potential impacts on water quality. After January 2003, waivers will
not be an option for dredging projects, due to recent legislation. This legislation (Senate Bill 390)
requires that all provisions for waivers of WDRs listed in the Basin Plan be removed or
reintroduced with appropriate environmental review.
WDRs are required for single-episode dredging projects that do not qualify for waivers.
Tentative WDRs are drafted by Regional Board staff and then sent to interested parties for
review and comment. After the review period, the tentative WDRs are brought before the
Regional Board at a scheduled Board meeting (about every 6 weeks). The Board may choose to
adopt the tentative WDRs, make revisions to the tentative WDRs, or return the WDRs to staff
for revision. If the applicant (discharger) is unhappy with the tentative WDRs, the applicant
can contest the tentative WDRs at the Board meeting. For contested WDRs, the Board listens to
presentations from both sides and comments from any third parties before deciding on a course
of action.
General Order WDRs are needed for multiple episodes of dredging. For example, the
Sacramento Deep Water Ship Channel is dredged annually and is covered under General Order
WDRs. General Order WDRs also may apply to multiple dischargers. A General Order WDR
contains an “applicability table” that lists the allowable concentrations from sediment testing in
order for the WDR to apply to the project. Currently, there are three active General Order
WDRs for dredging: the South Delta Dredging Project, Sacramento Deep Water Ship Channel,
and Stockton Deep Water Ship Channel. Regional Board staff plan to propose General Order
WDRs for small dredging projects that would apply to any dredging project under 100,000 cy in
the Delta.

CEQA Environmental Review
As a state agency, the Regional Board is required to comply with the provisions of CEQA.
CEQA requires that environmental review be done for any project for which a state agency has
discretionary authority. Since dredging projects require a permit or waiver from the Regional
Board, CEQA environmental review must be completed for dredging projects. There is a CEQA
exemption for maintenance dredging (15304[g]), as stated above. If the disposal site is currently
covered by a permit or has recently undergone environmental review, the project qualifies for
the exemption. CEQA requires a public agency to act as lead agency in the environmental
review. In many cases, reclamation districts act as the lead agency in directing the
environmental review for dredging projects. If the project applicant does not indicate a public
agency that will act as the lead agency, the Regional Board may act as the lead agency for
CEQA. However, the Regional Board often lacks the resources to provide CEQA review in a
timely manner.
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STREAMLINING THE PERMITTING PROCESS

Development of General Order WDRs
As stated previously, the Regional Board is developing General Order WDRs for small
dredging projects with upland disposal (under 100,000 cy) in the Delta. To adopt the General
Order, the Regional Board must complete a CEQA environmental review. The Regional Board
has determined that a programmatic EIR must be prepared to support the General Order
WDRs. To determine the scope of the EIR, a Notice of Preparation has been prepared and
circulated for public and agency review. The Notice of Preparation and comments received are
included in Appendix A of this document.
Development of General Order WDRs would streamline the process for receiving a dredging
permit for several reasons:
•

Project applicants would have a clear understanding of requirements and they
would be consistently applied.

•

The programmatic EIR would cover CEQA compliance for most dredging projects;
therefore, additional CEQA review would not be required for individual projects
covered by the General Order WDRs.

•

For projects with special circumstances, the CEQA review would need to focus only
on the topics not addressed in the programmatic EIR.

•

It may be possible to receive programmatic biological opinions from NMFS and
USFWS to cover dredging projects under the General Order WDRs, which would
greatly reduce the time to receive authorizations.

•

It may be possible to coordinate with the Corps and DFG to develop general regional
permits that match the Regional Board permits.

•

In January 2003, the Regional Board will lose the ability to issue waivers of WDRs for
dredging projects. If waivers cannot be written, every dredging project not covered
by General Order WDRs would require individual WDRs that are adopted at a
Board meeting. It takes approximately 4 months to write WDRs, have a public
review period, and bring them before the Board for consideration. Project approval
under General Order WDRs would require approximately 2 to 3 weeks instead of 4
months for individual WDRs. About two-thirds of the proposed dredging projects
in the Delta probably would be eligible for the General Order WDRs.
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Delta Dredging Permit Guide
The critical first step in streamlining the permitting process for dredging projects is to
communicate to the applicant what information is required to be submitted. Regional Board
staff drafted a Delta Dredging Permit Guide that provides basic information on what permits
are required and how to obtain them. The Delta Dredging Permit Guide addresses all of the
key agency jurisdictions and regulations. The guide also includes step-by-step instructions,
blank applications, and a general checklist of information that should be provided in the project
description. Regional Board staff will coordinate with other agencies to refine the document so
that it addresses the issues of all of the permitting agencies. The Delta Dredging Permit Guide
is provided in Appendix B of this document.

Potential for Regional Permits
Currently, three different agencies issue permits for dredging projects: the Corps, DFG, and the
Regional Board. There has been discussion among these agencies for each to develop parallel
regional permits (or two regional permits). The two main concerns in developing regional
permits are environmental review (CEQA/NEPA) and potential overlap with existing permits.
DFG and the Regional Board must complete a CEQA environmental review in order to develop
regional permits; the Corps must complete NEPA review to develop regional permits. One
document potentially could be developed jointly to cover the regional permits for all three
agencies simultaneously. Alternatively, if the Regional Board develops a programmatic EIR,
the other agencies may be able to incorporate the programmatic EIR by reference and then
conduct minimal additional review to have adequate environmental documentation for their
regional permits.

Potential for Programmatic Biological Opinions
In recent years, individual project review by NMFS and USFWS often has been a timeconsuming process. Several mechanisms are available to obtain a programmatic biological
opinion that could apply to most dredging projects. The possible options are described below.
Each of the following options would result in a biological opinion that could be applied to all
Delta dredging projects rather than each dredging project receiving an individual opinion:
•

Section 7 Consultation. If a federal agency, such as the Corps, initiates the process, the
review is done as a Section 7 consultation. This approach is well established
between the federal agencies but requires the Corps to initiate and implement the
biological opinion with their program. The Corps is currently trying to renew the
GP-14 permit and receive a biological opinion from NMFS and USFWS.

•

Action-Specific Implementation Plan.
The dredging General Order WDRs are
considered implementation of the CALFED Bay-Delta Program. Therefore, it may be
possible to receive a biological opinion using the ASIP (Action-Specific
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Implementation Plan) that is described in the CALFED Programmatic EIR. This
approach would allow consultation to take place in association with the CALFED
Multi-Species Conservation Strategy document. Currently, this approach has not
been used by any project proponent.

Potential for Multi-Agency Review Team
One possible option for permit streamlining is forming a multi-agency review team that meets
periodically to jointly review dredging projects. Each agency would retain its jurisdiction and
authority, but dredging projects would be reviewed and discussed jointly. There are several
advantages to option, including:
•

The project applicant can provide one application package that is reviewed by all of
the agencies.

•

The project applicant can come to one meeting with all of the agencies, present the
project, and answer questions.

•

Since dredging is currently seasonal, review of dredging projects also could be
seasonal (the few months prior to the start of the work window).

•

Inter-agency conflicts about impacts, mitigation, or requirements could be resolved
in a timely manner.

•

All of the agencies would gain a broader understanding of issues regarding
dredging projects.

The San Francisco Bay Region has successfully developed a multi-agency review team, known
as the Dredge Material Management Organization (DMMO). The DMMO team consists of
representatives from the Corps, San Francisco Regional Board, EPA, Bay Conservation and
Development Commission, and State Lands Commission. This group meets bi-weekly to
review and discuss dredging projects. They have jointly developed the requirements for a
complete project application and a single application form for use by all agencies. The DMMO
organization has been operating for several years and has provided guidance to other regions
that are interested in developing a similar organization. A Delta DMMO could be developed
and include representatives from the Corps, DFG, NMFS, USFWS, State Lands Commission,
and Regional Board.

OTHER FACTORS AFFECTING REUSE
About half of the project applications received by the Regional Board are requesting to dredge
in order to obtain low-cost material for a specific purpose, such as levee repair. These levee
repair projects generally use a clamshell mechanical dredge that scoops sediment from the
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channel and places it on the backside of the levee. This direct placement is cost effective
because the material does not need to be loaded into trucks and barges and transported.
The other half of the project applications received are requesting to dredge in order to remove
material from the channel for navigational access or channel capacity. These applicants are
often looking for a nearby location to “dispose” of the material. If the material is dredged with
a clamshell, it must be placed within reach of the dredge or be loaded onto trucks and barges
for transport to another location. The cost of loading, transporting, and unloading the material
dramatically increases project costs. One project estimated that direct placement costs were
only $2 to $3 per cubic yard, while rehandling and transport costs could increase the costs to $12
to $20 per cubic yard, depending on the distance of transport. Hydraulic dredges typically
deliver dredge material slurry via a pipeline to the disposal site. The pipeline has physical
limitations of a couple of miles, but pumping costs go up dramatically with distance. Therefore,
these projects look for disposal sites near the dredging location to keep costs reasonable. In
some cases, after the material dries, it is excavated and removed from the disposal site and used
at other locations.
Two main issues appear to prevent more widespread beneficial reuse of dredge material:
•

Coordination between those that need material and those that want to dispose of it,
and

•

The cost of rehandling and transport.

It would helpful if there were some type of neutral clearinghouse, or web-based bulletin board
that could attempt to match up dredgers and recipients. It may also be beneficial if someone
could help to negotiate cost-sharing.
There is a great need for material in the Delta to repair levees, but that need is restricted to lowcost material. Although material has been made available to reclamation districts, the cost of
transporting has proven to be prohibitive. The Sacramento Corps offered 2 million cy of
material from the Rio Vista disposal site to any reclamation district. There was no interest
because of the cost of transport. The Port of Sacramento has over 7 million cy in their disposal
sites for which they are eagerly trying to find appropriate beneficial reuse. The Port would like
the material moved so that they can continue to reuse their disposal sites in the future, rather
than needing to develop new sites. In addition, the Port of Sacramento has been awarded
funding for deepening of their ship channel, based on the amount of dredge material from their
sites that is beneficially reused. Again, reclamation districts have shown little interest due to
the cost of transport and rehandling.
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CHAPTER 4

ANALYSIS AND EVALUATION OF CONTAMINANTS
IDENTIFIED IN HISTORICAL DELTA DREDGING OPERATIONS

The first part of this chapter describes potential water quality impacts at the dredge site (the
location where the dredge is removing sediments). The next section addresses sources of
contaminants. The subsequent sections discuss each of the dredge material placement options:
upland, aquatic, and wetland. Different exposure pathways and different potential receptors
are associated with each disposal or placement option. For example, humans and terrestrial
wildlife may be exposed to contaminants in dredge material placed on land, while fish and
benthic invertebrates may be exposed to contaminants in dredge material placed in water. The
dredge material may contain contaminants that can be released to groundwater or surface
water, which may affect drinking water or irrigation beneficial uses or aquatic life. Because of
these differences, each placement option is discussed separately.
The upland disposal and beneficial reuse option is discussed in greater detail because this
option is most commonly used in the Delta, and insufficient time and resources are available to
explore all three options. The analyses for aquatic and wetland placement of dredge material
essentially are limited to the first three steps in the list below. This document also identifies
issues that should be investigated for future development of a dredge material reuse strategy
for aquatic or wetland environments.
The analysis and evaluation of contaminants in dredge material involve the following steps:
•

Identify possible contaminants found in dredge material.

•

Identify the exposure pathways and the receptors that may be exposed, depending
on the different disposal or reuse options.

•

Analyze the environmental fate of the list of contaminants to determine what
pathway the chemical might be found in (for example, some chemicals tend to sorb
to sediment, while others may be found in the leachate).

•

Develop a list of screening values that quantify probably safe concentrations for
different exposure pathways and site-specific factors that may be used to adjust the
screening values.

•

Review the historical data to determine whether tests for the constituent have been
performed and whether the constituent has been found at levels of concern.

•

Based on historical data, classify the constituent as either “potential problem,” “no
problem,” or “don’t know.”

•

Develop a list of constituents to test for on future projects, based on environmental
fate, exposure pathway, and problem classification.
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•

Discuss methods for testing dredge material and the uncertainties involved in
predicting impacts.

WATER QUALITY IMPACTS AT THE DREDGE SITE
Dredging with hydraulic or mechanical dredges causes bottom sediments to become
resuspended near the site of the dredging operation. Resuspension of sediments can cause
water quality impacts from the release of contaminants adsorbed on the sediment particles or in
the interstitial pore water. In addition, changes in turbidity or suspended solids in the overlying
water column, and possible impacts from the resettling of the sediments downstream, may
result. Hayes (1987) describes two zones of impacts: near field and far field. The near field is
the area immediately surrounding the dredge head and is influenced mainly by the action of the
dredge itself. The far field surrounds the near-field area, where sediment concentrations are
determined by currents and the advection, dispersion, and settling of the sediments. The major
factors that influence impacts from sediment resuspension include:
•

The type of dredge,

•

How the dredge is operated (rotation speed, swing speed, and depth of cut),

•

The physical characteristics of the sediment (grain size and compaction),

•

The chemical characteristics of the sediment (presence of contaminants and oxygendepleting compounds),

•

The characteristics of the waterbody (depth, amount of flow, tidal influences, and
existing background water quality), and

•

The presence of sensitive species or habitat.

Dredge Type and Dredge Operation
The following excerpts summarize the current state of knowledge on dredge site
resuspension.Two existing approaches for estimating the sediment mass released by a dredge
can be found in the literature. The first is based on Nakai’s (1978) concept of a turbidity
generation unit (TGU), which varies with sediment types and dredge type and has the units of
kilograms/cubic meter of dredged sediment. …The second method is described by Averett and
Hayes (1995) as the Correlation Method. This method consists of empirical models that have
been developed based on observed resuspension rates, sediment characteristics, and dredgeoperating parameters at a series of field sites. …Both methods are based on limited field data.
Because of the highly variable nature of dredging operations, neither of the existing methods for
estimating the strength of sediment sources yields highly accurate predictions. (Corps 2000a.)
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…Clamshell dredges usually generate high turbidity while dredging fine
sediments and stiff clays (McLellan et al. 1989). This turbidity can be distributed
throughout the water column because of the action of raising the bucket from the
bottom up through the water surface with subsequent disposal in a barge or
scow. Based on the limited data (Herbich and Barhme 1991) available, near-bed
sediment concentrations may vary from 200 to 800 mg/l. The following should
be taken into consideration when selecting a value between those two bounds:
(a) Loose clay layers will result in higher concentrations, whereas stiff clays with
high density will result in lower suspensions. (b) Greater impact of the bucket
on the bottom results in higher sediment release to the water column. (Corps
2000a.)
Cutterhead dredges agitate, loosen, and dislodge bottom sediments with a
combination of mechanical digging and gouging by a multiblade, rotating
cutterhead. …Sediment resuspension results from the incomplete entrainment of
the dislodged sediments. (Corps 1995).
The speed and turbulence of the waters, and thus their potential for both eroding
and scattering sediments, surrounding the dredge cutterhead are affected by the
rotation of the cutterhead blades and the swing speed of the cutterhead ladder
on which the cutterhead is supported. Variations in either of these speeds can be
expected to influence the amount of resuspension. On the other hand,
background velocities in the general vicinity of the dredge are not expected to
significantly influence the amount of resuspension… . The degree of cutterhead
burial in the bottom sediments as the cutterhead is swung back and forth has
also been identified as a significant factor influencing resuspension. Previous
studies suggest that full burial, with all other factors being equal, results in the
least resuspension. (Corps 2000a.)
The Waterways Experiment Station is in the process of developing a model to predict impacts
from suspended solids at dredge sites, known as the SSFATE model, as described below:
…SSFATE is being developed to fulfill an obvious need for a modeling tool that
can be easily customized to simulate a broad spectrum of dredging scenarios,
accommodating essentially any hydrodynamic setting and most typical dredge
plants. SSFATE is not intended to be an analytical tool per se, but rather a
screening tool. …Model output consists of concentration contours in both
horizontal and vertical planes, time-series plots of suspended sediment
concentrations, and the spatial distribution of sediment deposited… (Corps
2000b.)

Resuspension of Contaminants
Aside from the effects of turbidity and suspended solids in the water column, impacts on
aquatic life from contaminants that may be released into the water column through
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resuspension are a source of concern. Areas of concern for contaminants at the dredge site
include:
•

Increased concentrations of metals that could be toxic to aquatic life,

•

Increased concentrations of organic constituents that could be toxic to aquatic life,

•

Increased concentrations of ammonia that could be toxic to aquatic life, and

•

Increased concentrations of oxygen-depleting compounds (biological oxygen
demand [BOD], chemical oxygen demand [COD], and ammonia) that could cause
DO impacts in the near field and far field.

•

Increased concentrations of contaminants that can bioaccumulate to toxic levels or to
levels that adversely affect aquatic life and terrestrial plants and animals.

Publications Available on
Sediment Resuspension
The Waterways Experiment Station of the Corps has published a number of studies on dredge site impacts
that are available on their web site: http://www.wes.army.mil/el/dots.
In addition to the topics briefly discussed in Chapter 4, several articles with more detailed information
include:
• Dredging-Induced Near-Field Resuspended Sediment Concentrations and Source Strengths. Michael A.
Collins. (Corps Miscellaneous Paper D-95-2.) August 1995.
• Estimating Dredging Sediment Resuspension Sources. (Corps Technical Note DOER-E6.) April 2000.
• Acoustic Monitoring of Dredging-Related Suspended-Sediment Plumes. (Corps Technical Note ERDC-TNDOER-E7.) April 2000.
• Description of the SSFATE Numerical Modeling System. (Corps ERDC-TN-DOER-E10.) April 2000.
• Predicting and Monitoring Dredge-Induced Dissolved Oxygen Reduction. (Corps Technical Note EEDP06-9.) November 1989
• Guide to Selecting a Dredge for Minimizing Resuspension of Sediment. (Corps Technical Note EEDP09-1.) December 1986.
• A Preliminary Evaluation of Contaminant Release at the Point of Dredging. (Corps Technical Note EEDP09-3.) April 1988.
• Assessment of Potential Impacts of Dredging Operations Due to Sediment Resuspension. (Corps
Technical Note ERDC-TN-DOER-E9.) May 2000.
• Literature Review and Technical Evaluation of Sediment Resuspension during Dredging. Herbich, J. B.
and S. B. Brahme. (Corps Contract Report HL-91-1.) 1991.

Monitoring can be used to determine whether impacts have occurred, but no reliable method
has been developed to predict the potential for impacts before the project takes place. This
uncertainty may result in unnecessary monitoring expenses for projects with no impacts.
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Alternatively, significant impacts on aquatic resources may not be detected until the laboratory
results have come back and the dredging operation is over. There is a clear need to predict
which projects are likely to cause impacts.
In 1988, the Waterways Experiment Station published a study that investigated the use of the
Standard Elutriate Test (SET)1 for predicting water quality impacts at the dredge site. The
results indicate that the SET can be used as a “ballpark” estimate, within an order of magnitude,
to predict concentrations of metals near the dredge site. Actual concentrations were sometimes
higher and sometimes lower than those predicted in the SET, although they were generally
conservative. However, the SET tends to overestimate the amount of ammonia from actual
dredging operations and has not been used to evaluate oxygen-depleting compounds. Recent
WDRs from the Regional Board have required evaluation of ammonia, BOD and COD from the
SET, to gain more information on the accuracy of the test. Actual monitoring during dredging
will be compared to these predicted values to determine whether the SET can serve as an
adequate predictive tool. Currently, the Regional Board requires that projects with elevated
levels of ammonia in the pre-dredge results monitor the ammonia, using a field method that
produces immediate results.
Oxygen depletion from dredging operations is a potentially serious problem, particularly in the
San Joaquin River, which often has serious DO impairment in the late summer and fall
(coinciding with dredging season). Buried sediments are typically anoxic environments. As
these sediments are resuspended, they consume oxygen as both chemical and biological
processes oxidize the sediments. Short-term impacts can occur from the chemical oxidation of
sulfides or reduced iron. Long-term impacts can also occur, as there is often a delay in oxygen
demand for many types of oxidation reactions, such as algal blooms and microbial
decomposition. One study done by the Waterways Experiment Station showed near-field
oxygen depletion ranging from 0 to 1.0 mg/l, but this may vary considerably for other projects,
depending on the dredging method and the physical and chemical properties of the sediment
(Corps 1989).
Presently, no reliable predictive method is available to determine the extent of DO impacts from
a dredging project. The Regional Board has asked some project applicants to compare
ammonia, BOD, and COD from the SET to the background receiving water concentrations.
Regional Board staff will collect monitoring data on future projects that may assist in the
development or refinement of better predictive methods.

Summary of Dredge Site Impacts
Potential water quality impacts and impacts on aquatic life near the dredge site are due to the
following constituents: suspended solids concentrations, turbidity, ammonia, oxygen-depleting

1

The standard elutriate test (SET) is described in the Corps’ and EPA’s Inland Testing Manual. Note that the SET is
different from the modified elutriate test (MET) used for estimating the effluent discharge. The SET does not
have bubble aeration to provide oxygen during the mixing phase. The MET is not appropriate to determine
oxygen depletion impacts from resuspension during dredging.
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compounds, and increased concentrations of metals. A
number of factors affect the amount of suspended sediments,
More studies are needed to determine an
including the type of dredge, how the dredge is operated
effective method for predicting impacts on the
receiving water from ammonia and oxygen(rotation speed, swing speed, depth of cut), physical
depleting compounds due to resuspended
characteristics of the sediment (grain size, compaction),
sediments at the dredge site.
chemical characteristics of the sediment (presence of
contaminants,
oxygen-depleting
compounds),
and
characteristics of the waterbody (depth, amount of flow, tidal influences, existing background
water quality). The Corps Waterways Experiment Station has published research on this topic
and is currently developing the SSFATE model that may be used to predict suspended sediment
concentrations. The SET has been shown to give “ballpark” estimates of metal concentrations at
the dredge site. However, this method may not be as useful for impacts from ammonia and
oxygen-depleting compounds. More studies are needed to determine an effective method for
predicting impacts on the receiving water from ammonia and oxygen-depleting compounds
due to resuspended sediments at the dredge site.

SOURCES OF CONTAMINANTS
To analyze the impact from contaminants in dredge material, potential sources of
contamination have been evaluated to determine their range and spatial distribution. The
purpose of this analysis is to determine what constituents should be tested in dredge material
and whether any regional differences are found in constituent occurrences.
The primary sources of pollution in the Delta include, but are not limited to:
•

Discharges from contaminated land sites (that need to be addressed by the
Comprehensive Environmental Response, Compensation, and Liability Act
[CERCLA] Superfund program) and upstream mines,

•

Municipal and industrial discharges (NPDES) dischargers),

•

Stormwater discharges and urban runoff,

•

Agricultural discharges (subsurface drainage, irrigation runoff, and return flows),

•

Atmospheric deposition, and

•

Sea water intrusion.
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In addition to available data for these discharges, information was summarized from various
monitoring programs and agencies. Constituents of concern for upstream (Sacramento River)
and downstream (San Francisco Bay) monitoring programs also were examined. The
information from upstream and downstream monitoring programs is not as relevant as in-Delta
monitoring data but may be taken into consideration.

Sources of Contaminants in the Delta
The following sources provide information concerning pollution in the Delta:
• Water quality lists
− Clean Water Act (CWA) Section 303(d) list for the Delta
− CALFED Water Quality Program Plan (Programmatic EIR)
• Upstream monitoring programs
− Sacramento River Watershed Program
− USGS Sacramento River Metals
• Delta monitoring programs
− DREDGE sediment database (data from previous dredging projects)
− Delta fish tissue studies (Toxic Substance Monitoring Program)
• Downstream monitoring programs
− San Francisco Estuary Institute Regional Monitoring Program
− San Francisco Bay Estuary Toxic Contaminants Project

Table 4-1 is a summary spreadsheet of the constituents of concern identified from each of the
sources of data identified above. The following sections discuss each contaminant source in the
order of its appearance in Table 4-1. Appendix D contains a more detailed analysis of Delta
contaminant sources.

Non-Point Sources
Agricultural Chemicals

Although hundreds of chemicals are reported to the California Department of Pesticide
Regulations (DPR), for this report the scope was narrowed to the most commonly used
chemicals in the five Delta Counties. The list of chemicals was compiled from the top 20
chemicals (by volume) reported to DPR in 1998 in Contra Costa, Sacramento, Yolo, and Solano
Counties; and the top 40 pesticides used in 1998 in San Joaquin County (San Joaquin County has
a much higher volume of chemical use than the other counties). Although most of the chemical
application is from production agriculture, some non-agricultural uses also are reported. Nonagricultural uses include applications to forest trees, ornamental turf, post-harvest treatments,
landscapes, and structural use applied by commercial applicators. Residential, institutional,
and livestock applications are not reported. The chemicals include insecticides, herbicides,
fungicides, plant growth hormones, fertilizers, and compounds that may be used as carriers
(such as mineral oil). Data were obtained from DPR’s database of registered pesticide use.
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Table 4-1. Potential Sources of Delta Constituents of Concern
Monitoring Programs

Non-Point
Sources

Contaminants

Agricultural
Pesticide
Use

Point Sources

CERCLIS

NPDES

Water Quality Lists

Stormwater

CALFED

CWA 303(d)
List

Upstream

Sac.
River

Delta

USGS
Sac.
River
Metals

DFG
Sediment
Base

Downstream

Fish
Tissue
(TSMP)

SFERMP

SFBETCP

Metals
Aluminum

X

Antimony

X

Arsenic

X

X
X

X

X

Barium
Beryllium
Cadmium

X

Chromium

X

X

X

X

X

Lead

X

X

X

Mercury

X

X

X

Nickel

X

X

X

Copper

X

X

X

Silver

X
X

X

X

X

X

X
X

X

Selenium

X

X

X
X

X

X

X

X

X

X

X

X

X

X

Thallium
X

Vanadium
X

Zinc
Salinity
OP pesticides

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

8081- OC pesticides

X

X

X

X

X

X

8082 – PCBs

X

X

X

X
Stockton

X

8310- PAHs

X

X

X

8260 - VOCs

X

X

8270 - SVOCs

X

X

1661B - dioxins and furans

X

X

X

X
X

X

8

X
Stockton

X

X

X

Table 4-1. Continued
Monitoring Programs

Non-Point
Sources

Contaminants
Other

Agricultural
Pesticide
Use
Pesticides

Point Sources

Water Quality Lists

CERCLIS

NPDES

Stormwater

CALFED

Petroleum,
hydrocarbons

Tributyltin,
petroleum

Petroleum,
hydrocarbons

Carbofuran

__________
Notes:
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CALFED
CERCLIS
CWA
DFG
NPDES
OC
OP
PAHs
PCBs
Sac.
SFERMP
SFBETCP
SVOCs
TSMP
USGS
VOCs

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

CALFED Bay-Delta Program – Water Quality Program Plan.
Comprehensive Environmental Response, Compensation, and Liability Information System.
Clean Water Act (Section 303[d] List).
California Department of Fish and Game.
National Pollutant Discharge Elimination System.
Organochlorine.
Organophosphate.
Polycyclic aromatic hydrocarbons.
Polychlorinated biphenyls.
Sacramento.
San Francisco Estuary Institute Regional Monitoring Program.
San Francisco Bay Estuary Toxic Contaminants Program.
Semivolatile organic compounds.
Toxic Substance Monitoring Program.
U.S. Geological Survey.
Volatile organic compounds.

CWA 303(d)
List

Upstream

Sac.
River

USGS
Sac.
River
Metals

Delta
DFG
Sediment
Base

Fish
Tissue
(TSMP)

Downstream

SFERMP

SFBETCP
Pesticides,
herbicides

Table 4-2. Concern Rating for Agricultural Chemicals in Dredge Material
High a

Medium a

Paraquat (H)

Glyphosphate (H)
b

Low a

Insufficient Information

Methyl bromide (SF)

Sulfur (F)

Cyfluthrin (I, F)

Copper sulfate (F)

Metam sodium (SF)

Cryolite (I)

Thiophanatemethyl (F)

Diuron (H)

Mancozeb (F)

Omite (propargite) (I)

Cyhalothrin (I)b

Chlorpyrifos (I)c

Trifluralin (H)

Cycocel (GR)

Ziram (F)

Molinate (H)

Disodium octaborate tetrahydrate (F, I)

b

Imidacloprid (I)

Propetamphos (I)
Bifenthrin (I)b

c

b

Permethrin (I)

Metolachlor (H)

Oxyethylene glycol (I)

Dichloropropene (SF)

Pyrethrin II (I)b

Simazine (H)
Maneb (F)

Propylene oxide (F)

Oryzalin (H)
1,2 propylene oxide (F)
Propanil (H)
Phosmet (I)c
2,4-D, dimethylamine (H)
Thiobencarb (H)
Captan (F)
Norflurazon (H)
Chloropicrin (F,SF)
Iprodione (F)
Piperonyl butoxide (F, I)
Diazinon (I)c
Pebulate (H)
Acephate (I)c
Hydramethylnon (I)
Carbaryl (I)
Citric acid (F, I)
Calcium hydroxide (F)
Copper chloride hydroxide (F)
Copper oxychloride sulfate (F)
(E, E) 8,10-dodecadien-ol (I)
Maneb (F)
Potash soap (F, I)
Sodium tetrathiocarbonate (SF)
Sulfometuron methyl (H)
Triclopyr (H)
Triflumizole (F)
Triforine (F)
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Table 4-2. Continued
High a

Medium a

Low a

Insufficient Information

Chlorothalinol (F)
Phorate (I)c
__________
Notes:
Classifications:
F
GR
H
I
R
SF

=
=
=
=
=
=

Fungicide.
Growth regulator.
Herbicide.
Insecticide.
Rodenticide.
Soil fumigant.

a

High = Sorbs to sediments, is persistent and is generally toxic.
Medium = Sorbs to sediments at least moderately, may be moderately persistent, may be selectively toxic (e.g. herbicides).
Low = Does not sorb to sediments, not very persistent in soil, or low general toxicity.
b

Pyrethroid insecticide.

c

Organophosphate insecticide.
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Table 4-3. Potentially Contaminated Sites in the Delta

No.a

Site Name

County

Contaminants

Statusb

1

CPB Deseret
Farms

Yolo

No current information

Preliminary
assessment

2

General Services
Administration

San Joaquin

No current information

Preliminary
assessment

3

Jibboom Junkyard Sacramento

Hydrocarbons, total petroluem
hydrocarbons,TDS, pH, oil/grease,
BTEX, toluene, trichloroethene,
arsenic, aluminum, chromium

Sacramento River

Removed
from NPL

4

Stockton Naval
Communication
Station

San Joaquin

TSS, SVOCs, PCBs, pesticides,
COD, TOC, PAHs, metals

Land contamination

Site
inspection

5

White Rock Road
East of Nimbus
Road

Sacramento

6

Simplot

Yolo

No current information

7

McCormick and
Baxter Creosoting
County

San Joaquin

Dioxin, arsenic, copper, phenols,
oil/grease, pentachlorophenol,
PAHs

Old Mormon
Slough

NPL

8

Sharpe Army
Depot

San Joaquin

VOCs, arsenic, lead, chromium,
trichloroethene, pesticides

San Joaquin
Irrigation Canal,
which discharges
into French Camp
Slough, which
discharges into the
San Joaquin River

NPL

9

Sacramento
Army Depot

Sacramento

VOCs, PCBs, dioxins, furans,
antimony, arsenic, boron,
cadmium, chromium (III and IV),
copper, lead, mercury, silver, zinc

Old Morrison Creek
Tributary to the
Sacramento River

NPL

Site
inspection

__________
Notes:
BTEX
COD
OC
OP
PAHs
PCBs
SVOCs
TOC
TDS
TSS
TSMP
VOCs

a

Potentially Affected
Waterbody

=
=
=
=
=
=
=
=
=
=
=
=

Benzene, toluene, ethyl benzene, and xylene.
Chemical oxygen demand.
Organochlorine.
Organophosphate.
Polycyclic aromatic hydrocarbons.
Polychlorinated biphenyls.
Semivolatile organic compounds.
Total organic content.
Total dissolved solids.
Total suspended solids.
Toxic Substance Monitoring Program.
Volatile organic compounds.

The number indicates the numbered site shown in Figure 4-1.
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Preliminary
assessment

Table 4-3. Continued
b

Status:

The following definitions are from the EPA’s “What is Superfund” web page at
http://www.epa.gov/superfund/whatissf/sfproces/pasi.htm:
NPL: The National Priority List is a list of national priorities among the known releases or threatened releases of hazardous
substances, pollutants, or contaminants throughout the United States. The list is a part of the Superfund program assessment
and cleanup process. The NPL is updated periodically.
Preliminary assessment: A review of existing site information and an off-site reconnaissance, if appropriate, to determine
whether further investigations or response actions may be necessary.
Site inspection: An on-site investigation to determine whether a release has occurred and to identify the preliminary public
health and environmental threats associated with the release or potential release. It includes, as appropriate, both on- and
off-site field sampling and analysis.
Source: U.S. Environmental Protection Agency Comprehensive Envrionmental Response, Compensation, and Liability Act List
(see Appendix D for additional information).
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Using the literature review in Toxnet and EXToxnet, Regional Board staff reviewed and
summarized the general toxicity and environmental fate of each target chemical, although some
were missing critical information (Table 4-2). Each constituent was rated as high, medium, or
low concern; or as “???” if insufficient information was available to rate the chemical. The
rating applies only to concern for toxicity in dredge material reuse. This rating does not apply
to impacts on water quality or air quality that may occur from application of the chemical.
The basic questions asked to rate the fate of a chemical are:
•
•
•

Does it sorb to sediments?
Is it persistent?
Is it toxic?

The rating roughly describes the compounds as follows:
High concern

=

Sorbs to sediments, is persistent and is generally toxic.

Medium concern

=

Sorbs to sediments at least moderately, may be moderately persistent,
may be selectively toxic (e.g., herbicides).

Low concern

=

Does not sorb to sediments, not very persistent in soil, or low general
toxicity.

???

=

Insufficient information is available to rate the compound.

Point Sources
CERCLA Sites

CERCLIS (the Comprehensive Environmental Response, Compensation, and Liability
Information System) is EPA’s database and management system that inventories and tracks
hazardous and toxic releases that have been or need to be addressed by the CERCLA Superfund
program. Past and present CERCLA sites near Delta waterways are potential sources of
contaminants that may affect Delta sediments. Table 4-3 contains a summary of these CERCLA
sites; Figure 4-1 contains a map of the sites. The sites are in different stages of assessment or
cleanup, and information was not available for all sites. More detailed information is available
in Appendix D.
NPDES Dischargers

As required by Section 402 of the CWA, point source discharges into surface water require a
permit under the NPDES program. These effluent discharges may potentially affect sediment
quality and dredged material management. A list of NPDES dischargers and their locations was
compiled using information from Regional Board files. These dischargers include wastewater
treatment plants, industrial dischargers, and urban stormwater discharges. Contaminants from
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these discharges vary in quantity and quality, and are discharged into the Sacramento River,
San Joaquin River, and their tributaries.
All NPDES permits contain regular monitoring requirements and effluent limitations for
constituents of concern. The majority of NPDES dischargers are found in the immediate vicinity
of Sacramento, Stockton, or Antioch—with a few other dischargers spread out over the Delta
region, as shown in Tables 4-4 and 4-5.
WASTEWATER TREATMENT PLANT DISCHARGERS

Wastewater treatment plants discharge between 0.4 million gallons a day (mgd) in Rio Vista to
392 mgd (wet) in Sacramento. For wastewater treatment plants, the typical constituents of
concern for effluent concentrations and monitoring include BOD, DO, settleable solids, total
suspended solids, pH, chlorine, and coliform. While most of these constituents do not affect
sediment quality, in some instances municipal dischargers have detected metals and
organochlorine (OC) pesticides. Table 4-4 summarizes Delta wastewater treatment plant
discharges and includes the name of the discharger, type of discharge, discharge volume,
contaminants of concern, and the waterbody affected by each discharge. The number
associated with each discharger corresponds to the map location in Figure 4-2.
INDUSTRIAL DISCHARGERS

The industrial dischargers reviewed for this report all discharge into the San Joaquin River.
Although the majority of the dischargers are located around the Stockton and Antioch areas, the
constituents of concern differ from site to site. Constituents can include metals, organics,
hydrocarbons, pesticides, PAHs, PCBs, BOD, total suspended solids (TSS), and suspended
sediments among others. Table 4-5 lists the industrial discharges in the Delta, including the
map number (shown in Figure 4-2), discharger name, type of discharge, discharge volume,
contaminants of concern, and waterbody where the discharge occurs.
STORMWATER DISCHARGERS

Sacramento Storm Water Monitoring Program

The Sacramento Storm Water Monitoring Program (SMP) is a requirement of the NPDES permit
issued to the County of Sacramento and the Cities of Sacramento, Folsom, Galt, and Citrus
Heights for the discharge of stormwater. Monitoring data collected by the SMP were compared
to ambient water quality criteria to identify constituents in urban runoff that may affect the
American River or Sacramento River (CVRWQCB 2000).
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Table 4-4. National Pollutant Discharge Elimination System
Wastewater Treatment Plant Dischargers in the Delta

No.

a

Discharger

Type of
Discharge

Volume of
Discharge

Contaminants
of Concern

Waterbody

North Delta
8

Sacramento
Regional
Combined
Wastewater
Control System

Wastewater
treatment
plant

181 mgd dry
<392 mgd wet

BOD, chlorine, settleable
matter, T. coliform,
grease/oil, ammonia,
lindane, OP pesticides,
mercury

23

City of West
Sacramento

Wastewater
treatment
plant

5.6 mgd

BOD, TSS, ammonia, TDS,
Sacramento River
pH, chlorine residual, cyanide,
tributyltin, OC pesticides,
VOCs, SVOCs, coliforms

9

Sacramento
Regional
Combined
Wastewater
Control System

Wastewater
treatment
plant

150 mgd

TSS, SMS, chlorine,
T. Coliform

Sacramento River

Wastewater
treatment
plant

1.45 mgd

BOD, TSS, chlorine,
T. Coliform

Laguna Creek, a
tributary to the
Cosumnes River

TSS, SS, chlorine,
T. Coliform, pH, ammonia,
mercury

San Joaquin River

Sacramento River

East Delta
6

City of Galt

Southeast Delta
18

City of Stockton
Sewage
Treatment Plant

Wastewater
treatment
plant

14

City of Manteca

Wastewater
treatment
plant

5.75 mgd

TSS, BOD, chlorine,
T. Coliform, oil/grease,
ammonia

Tributaries of the
Delta

12

Deuel Vocational
Institute

Wastewater
treatment
plant

0.428 mgd

BOD, TSS, TDS, TCE, PCE,
T. Coliform, chlorine

Tributaries of the
Delta

South Delta
1

City of
Brentwood

Wastewater
treatment
plant

4.5 mgd

BOD, DO, pH, EC, coliform,
turbidity, ammonia, mercury,
aluminum, thallium, lead

Marsh Creek

2

Discovery Bay
Treatment Plant
(Contra Costa
County)

Wastewater
treatment
plant

1.1 mgd

BOD, DO, pH, EC, TSS,
SS*, copper, T. Coliform,
ammonia

Old River
Reclamation District
No. 800 Irrigation
Canal

19

City of Tracy

Wastewater
treatment
plant

5.9 mgd

BOD, TSS, chlorine,
T. Coliform, pH

Old River

Wastewater
treatment
plant

10 mgd dry,
27 mgd wet

BOD, TSS, chlorine
T. Coliform, pH, ammonia,
SS, lindane, copper,
nitrates, mercury, antimony,
arsenic, thallium, cyanide,
DO

Old Alamo Creek, a
tributary of Cache
Slough, which flows
into the Delta

West Delta
21

City of Vacaville
Sewage
Treatment Plant
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Table 4-4. Continued

No.a

Discharger
City of Vacaville
Industrial Waste
Treatment
Facility

22

Type of
Discharge

Volume of
Discharge

Contaminants
of Concernb

Waterbody

Wastewater
treatment
plant

0.3 mgd

BOD, TSS, chlorine,
T. Coliform, SS

Tributaries of the
Sacramento, including
Cache Slough, Gibson
Canyon Creek,
Sweeney Creek, and
Ulatis Creek, which
flow into the Delta

Central Delta
20

City of Rio Vista

Wastewater
treatment
plant

0.4 mgd

BOD, TSS, chlorine,
T. Coliform, SS, pH

Sacramento River

13

City of Lodi

Wastewater
treatment
plant

5.9 mgd

BOD, settleable matter,
chlorine, oil/grease,
T. Coliform, ammonia, metals,
cyanide, lindane

Dredger Cut, a
tributary to the
Sacramento-San
Joaquin Delta

__________
Notes:
BOD
DO
EC
mgd
OC
OP
PCE
SMS
SS
SVOCs
TCE
TDS
TSS
VOCs
a

=
=
=
=
=
=
=
=
=
=
=
=
=
=

Biological oxygen demand.
Dissolved oxygen.
Electrical conductivity.
Million gallons per day.
Organochlorine.
Organophosphate.
Tetrachloroethylene.
Settleable matter solids.
Suspended solids.
Semivolatile organic compounds
Trichloroethylene.
Total dissolved solids.
Total suspended solids.
Volatile organic compounds.

The number indicates the numbered site shown in Figure 4-2.
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Table 4-5. Industrial National Pollutant Discharge Elimination
System Dischargers in the Delta

No.

a

Discharger

Type of
Discharge

Volume of
Discharge

Contaminants of
Concern

Waterbody

South East Delta
10

California
Ammonia
Company

Channel water is
used to heat
ammonia and cool
condensers/ aqua
converters

5.8 mgd

Ammonia (the process does
not intentionally place water
in contact with ammonia),
pH, TSS, oil/grease

Wine Slip portion of the
Deep Water Channel in
Port of Stockton, a
tributary to the San
Joaquin River

11

Defense
Logistics
Agency

Groundwater
extraction,
treatment, and
disposal system

0.611 mgd

Nitrate, sulfate, iron,
magnesium, arsenic,
aluminum, beryllium,
chromium, mercury, PCBs,
silver, vanadium, VOCs

South San Joaquin
Irrigation District
Canal, flowing to
French Camp Slough

15

Marley Cooling
Tower Company

Cooling tower
fabrication plant/
wood treatment

0.59 mgd

Copper, chromium, arsenic,
TDS

Stockton Diverting
Canal, a tributary to
the Calaveras River

16

Shell Oil
Company

Bulk fuel
distribution facility
and waste
treatment system

0.0144 mgd

Petroleum hydrocarbons,
San Joaquin River
benzene, toluene, xylene,
ethylbenzene, tetraethyl lead

E. I. DuPont de
Nemours and
Co.

Manufacturer of
titanium dioxide
and chlorofluorocarbons; combined
groundwater and
industrial treatment

Currently only
effluent from
groundwater
treatment

Lead, VOCs, nickel,
San Joaquin River
chromium, benzene, carbon
tetrachloride, chloroform,
methylene chloride, di-chloro
and chlorodibromomethane,
di- and tri-chlorodifluoromethane, 1,1,1trichloroethane

4

Gaylord
Container
Corporation

Manufacturer of
15.0 mgd
corrugated
containers, (pulp
mill closed in 1991)

Oil/grease, barium, lead,
vanadium, phenolic
compounds, chloride, TDS,
BOD, TSS, SS, pH, dioxin,
furan isomers

San Joaquin River

24

GWF Power
Systems, East
Power Plant
(Antioch, Contra
Costa County)

Waste from cooling 0.4 mgd max.
tower, boiler, and
demineralizer
neutralization tank

TDS, chlorine, arsenic,
chromium, copper, zinc, pH

San Joaquin River

26

Southern County
Contra Costa
Power Plant

Air preheater,
fireside wash
water, and boiler
chemical cleaning
water

Iron, copper, TSS,
oil/grease, zinc, nickel

San Joaquin River
(Antioch)

South West Delta
3

0.001975 mgd

__________
Notes:
BOD
gpd
max.
mgd
SS
PCB
TDS
TSS
VOCs
a

=
=
=
=
=
=
=
=
=

Biological oxygen demand.
Gallons per day.
Maximum.
Million gallons per day.
Suspended solids.
polychlorinated biphenyls.
Total dissolved solids.
Total suspended solids.
Volatile organic compounds.

The number indicates the numbered site shown in Figure 4-2.
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The Sacramento SMP developed a ranked list of potential target pollutants or contaminants of
concern arising from stormwater runoff, including the following:
•
•
•

Pesticides: diazinon, chlorpyrifos, carbaryl, and diuron;
Metals: copper, lead, mercury, and zinc; and
Fecal coliform and bis (2-ethylhexyl) phthalate.

Stockton Municipal

The City of Stockton is required to monitor five drainage basins in the area. The constituents of
concern for stormwater from Stockton that could affect dredge material quality are:
•
•
•
•

Copper, lead, nickel, and zinc;
Nitrates, ammonia, and ammonium;
OP pesticides; and
Oxygen-depleting compounds (BOD, COD, and TOC).

Port of Stockton

Although the Port of Stockton is located within the City of Stockton, the port has a separate
stormwater permit. Because the port is primarily an industrial facility, with some commercial
and non-industrial facilities, the permit requirements emphasize stormwater discharges
associated with industrial and commercial activities rather than residential discharges
(CVRWQCB 1994). The port’s stormwater and non-stormwater discharges flow into the
Stockton Deep Water Ship Channel, a tributary to the San Joaquin River. The port’s municipal
SMP requires monitoring of these discharges.
The port is required to monitor discharge points and receiving water for the following
constituents of concern:
•
•
•
•
•

Aluminum, iron, copper, nickel, zinc, and lead;
Nitrates, ammonia, and ammonium;
Petroleum hydrocarbons (BTEX and oxygenates);
Polycyclic aromatic hydrocarbons; and
Oxygen-depleting compounds (BOD, COD, and TOC).

Water Quality Lists for Constituents of Concern
CALFED WATER QUALITY PROGRAM PLAN

CALFED’s Final Programmatic EIR identifies a list of water quality parameters of concern for
the Delta. Some of the contaminants that may affect dredge material include:
•
•

Metals: cadmium, copper, mercury, selenium, and zinc;
OC pesticides: chlordane, DDT, and toxaphene;
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•
•
•
•

Organophosphate [OP] pesticides: chlorpyrifos and diazinon;
Carbofuran;
PCBs; and
Dioxins.

Other parameters include DO, salinity, temperature, turbidity, unknown sources of toxicity,
nutrients (nitrates, ammonia, and phosphorus), pH, boron, and sodium adsorption ratio.
Clean Water Act Section 303(d) List

Section 303(d) of the CWA requires that waterbodies be periodically assessed for compliance
with water quality standards. All waterbodies that do not meet water quality standards are
placed on the Section 303(d) list, along with the constituents and sources that may be causing
the noncompliance. The list is reviewed and updated every 2 years; however, EPA has allowed
states to skip the year 2000 303(d) list updated due to the ongoing development of new federal
rules that affect the listing process. On the 1998 list, two areas in the Delta are classified as
impaired and are of concern for potential dredging projects: the Delta waterways and the
Stockton Deep Water Ship Channel. Table 4-6 lists the pollutants and stressors, their source,
their priority, and the size of the area affected for each of these areas.
Upstream Monitoring Programs
SACRAMENTO RIVER WATERSHED PROGRAM

The Sacramento River Watershed Program has conducted sampling and monitoring on the
mainstream Sacramento River and its tributaries since 1996. Samples are collected and the data
is compiled, analyzed, and published in an annual monitoring report. The current report (for
1998-1999) identifies the following constituents of concern for the Sacramento River watershed:
•

High levels of mercury accumulation in fish tissue in the Delta, indicating a possible
problem. Data on mercury in fish tissues is still under evaluation.

•

Other trace metals (copper, cadmium, selenium, and silver) do not appear to pose a
significant threat to water quality.

•

The PCBs aroclors and dieldrin that were found in fish tissue exceeded screening
values in the Sacramento and American Rivers.

USGS SACRAMENTO RIVER METALS REPORT

A 1997 study on the Sacramento River between Shasta Dam and Freeport investigated the
loading and transport of identified constituents of concern: copper, zinc, lead, cadmium, and
mercury—particularly from Iron Mountain Mine.
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Table 4-6. 1998 Clean Water Act Section 303(d) List
Pollutant/Stressor

Source

Priority

Area Affected

Region 5 Delta Waterways
Chlorpyrifos

Agriculture
Urban runoff/storm sewers

High

480,000 acres

Dichlorodiphenyltrichloroethane (DDT)

Agriculture

Low

480,000 acres

Diazinon

Agriculture
Urban runoff/storm sewers

High

480,000 acres

Electrical conductivity

Agriculture

Medium

16,000 acres–San Joaquin River at
Vernalis to Grant Bridge, including Old
River and Middle River

Group A pesticides a

Agriculture

Low

480,000 acres

Organic enrichment/low
dissolved oxygen

Municipal point sources
Urban runoff/storm sewers

High

75 acres–Turner Cut to Port of Stockton

Unknown toxicity b

Source unknown

Medium

480,000 acres

Region 5 Stockton Deep Water Ship Channel
Dioxin

Point source

Medium

Mile 39 to 41–Deep Water Ship Canal

Furans

Point source

Medium

Mile 39 to 41–Deep Water Ship Canal

Polychlorinated
biphenyls

Point source

Medium

Mile 39 to 41–Deep Water Ship Canal

__________
a

Group A pesticides include aldrin, dieldrin, chlordane, endrin, heptachlor, heptachlor epoxide, hexachlorecyclohexane
(including lindane), endosulfan, and toxaphene.

b

Investigations into this toxicity are currently underway.

4-24

Chapter 4. Analysis and Evaluation of Contaminants
Identified in Historical Delta Dredging Operations

Delta Monitoring Programs
DREDGE SEDIMENT DATABASE

DFG has created a database of past sediment data from dredging projects and other projects in
the Delta. The results of this database are discussed later in this section.
TOXIC SUBSTANCE MONITORING PROGRAM

The California State Water Resources Control Board’s Toxic Substance Monitoring Program
(TSMP) focuses on the detection and evaluation of the occurrence of toxic substances in
California waters through the analysis of fish tissue and other aquatic survivability rates. The
program is run by DFG, which collects and analyzes samples taken from sites selected by the
Regional Water Quality Control Boards. TSMP reports have identified elevated levels of
mercury and OC pesticides in Delta fisheries.
Downstream Monitoring Programs
SAN FRANCISCO ESTUARY INSTITUTE REGIONAL MONITORING PROGRAM

The San Francisco Estuary Institute’s Regional Monitoring Program (RMP) for Trace Substances
monitors contaminant concentrations in water, sediments, and fish and shellfish tissue in the
San Francisco estuary. The RMP has collected data from various sites in the estuary, including
the lower Sacramento and San Joaquin Rivers. The 1993-1999 monitoring report identifies the
contaminants of greatest concern for the estuary as being: mercury, PCBs, OP pesticides,
unknown sources of toxicity (possibly caused by pyrethroid pesticides), PAHs, dioxins, trace
elements (arsenic, chromium, copper, nickel, and zinc) and organic compounds (DDT and
chlordanes).
The RMP compared samples to legally enforceable water quality benchmark values along with
unofficial benchmark values. The program’s sampling strategy was to sample sites with known
or suspected high levels of contamination. The results indicate that from approximately 90 to
100% of the sediment samples taken from these areas in the Sacramento and San Joaquin Rivers
were toxic to one or more organisms in the laboratory. The sediment contaminants dieldrin and
nickel at the Sacramento and San Joaquin Rivers exceeded guidelines more than 90% of the
time. The significance of the nickel exceedance is uncertain due to its high natural background
level.
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SAN FRANCISCO BAY ESTUARY TOXIC CONTAMINANTS PROJECT

On the USGS web site (http://ca.water.usgs.gov/toxics/overview.html), the San Francisco Bay
Estuary Toxic Contaminants Project is described as an interdisciplinary study to understand the
transport and fate of toxic substances and quantify ecological responses to toxic substances.
The introduction identifies the following areas and constituents of concern:
•

For the Delta: pesticides (diazinon and carbofuran), selenium, mercury, copper, zinc,
lead, and cadmium.

•

For Suisun Bay: PAHs, chromium, cadmium, copper, vanadium, and nickel.

Summary of Sources of Contaminants
The analysis above is an attempt to summarize available information on constituents of concern
for the Delta. There may be other sources of contamination for which no information or
monitoring data is available. For example, boat paint can be a source of tributyltin in the
sediments, although this potential source of contamination is not addressed by any permitting
process or monitoring program. For a number of compounds commonly used in agricultural
chemicals, insufficient information is available on their fate, transport, and toxicity to determine
whether the compounds are potential problems. In addition, for many compounds identified as
high priority among the agricultural chemicals, no reliable, commercially available test method
has been developed to determine the concentration present in sediments.
Contaminant sources may lie outside the boundaries of the Delta but cause downstream
impacts when the sediment is distributed downstream during high flows. The downstream
movement may cause distribution of the contaminant over a wider area, resulting in a region of
elevated levels rather than a hotspot of high concentrations. To simplify the analysis, sources
were assumed to lie mainly in the Delta or to have been identified in upstream or downstream
monitoring programs. Although no data support this assumption, areas close to sources of
contamination were assumed to be more likely to contain higher concentrations of pollutants.
To summarize the results, the constituents of concern are discussed below as three basic groups:
metals, pesticides, and other organic compounds.
Metals

Although naturally occurring metal contamination is not included in the list of Delta
constituents of concern (Table 4-1), it is important to realize that some metals may occur
naturally in native soils at elevated levels. In other cases, human activities, such as land
disturbance or mining activities may increase the amount of metals that are found in the
waterways. One such case is the Iron Mountain Mine, in the upper watershed of the
Sacramento River, which discharged large quantities of cadmium, copper, and zinc into the
Sacramento River basin until containment was achieved. Many other mines (such as mercury
mines) currently affect metal concentrations in the Delta watershed. Almost all of the metals
(except thallium) have some point source related to human disturbance (such as an NPDES
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discharge or CERCLA site) existing in the Delta. Nevertheless, some metals have been identified
as problems in water quality lists or monitoring programs, including mercury, copper, zinc,
lead, selenium, and cadmium. In addition, tributyltin is a constituent of concern near marinas,
ports, and other areas with a high concentration of boats.
Pesticides

There are three basic groups of pesticides: OC pesticides; OP pesticides; and an assortment of
newer pesticides, such as pyrethroids. The sources of OC pesticides have been largely
eliminated, but the compounds are so persistent that they continue to be found in the sediments
and fish tissue. OP pesticides are still commonly used in residences, orchards, and other crops;
these pesticides may create impacts from agricultural and stormwater runoff. Diazinon and
chlorpyrifos are the two OP pesticides listed in the CWA Section 303(d), and the CALFED lists
of water quality concerns. High concentrations of OP pesticides have been found to be
associated with storm events. The review of agricultural chemicals used in 1998 (discussed under
Non-Point Sources Summary above) revealed several pesticides that are persistent and may be
associated with dredge material, although they have not been tested for previously. In some
cases, such as the pyrethroid insecticides, more research is required to measure all pyrethroid
compounds in sediment.
Other Organic Compounds

Several other groups of organic compounds have been identified as potential contaminants of
concern: PCBs, PAHs, SVOCs, VOCs, petroleum hydrocarbons, dioxins, and furans. These are
non-natural compounds (except petroleum hydrocarbons) that are mainly associated with
industrial activities, contaminated sites, or stormwater runoff. These compounds may be
associated mainly with urban or industrial areas in the Delta, such as Stockton, Antioch,
Sacramento, the ports, or other industrial areas. Most of the industrial dischargers are in
Stockton or Antioch, and the wastewater discharges are clumped in Stockton, Antioch, and
Sacramento. Wastewater outfalls also may cause areas of nutrient-enriched sediment with
elevated concentrations of ammonia, organic carbon, or oxygen-depleting compounds. PCBs,
dioxins, and furans are also of concern because of their tendency to bioaccumulate in fish tissue.
Two miles of the Stockton Deep Water Ship Channel near the Port of Stockton are listed as
impaired for PCBs, dioxins, and furans, which were found at elevated concentrations in fish
tissue. This may be due, at least in part, to the McCormick & Baxter superfund cleanup site in
Old Mormon Slough that contains highly contaminated sediments. Several sediment samples
analyzed in the Turning Basin adjacent to the slough revealed concentrations of dioxin isomers
below levels of concern. Rough & Ready Island, a former naval communications station, has
many contaminated sites on land in the subsurface; however, a recent round of sediment testing
did not reveal any significant contamination problems in the channel adjacent to the island.
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UPLAND DISPOSAL AND BENEFICIAL REUSE
“Upland” is a term commonly used in the dredging world to indicate placement of material on
land and excludes submerged or saturated environments, such as wetlands. The two most
common upland disposal options in the Central Valley Region are direct placement on the
landside of a levee and placement of a slurry in an engineered CDF. Other upland disposal
options include habitat enhancement, construction fill, residential reuse, and commercial resale.
Direct placement of dredge material on a levee is usually done with a mechanical dredge
(Figure 4-3). As described in the Chapter 1, a mechanical dredge (clamshell dredging) consists
of a mechanically operated bucket that is raised and lowered by cables from a boom. The
dredge may be mounted on a barge or operate from the bank of the river. The dredge material
is moved bucket-by-bucket and placed on the bank (such as the backside of a levee) or may be
placed in a barge or truck for transport to another location. Clamshell dredging is often
preferred for levee maintenance, since the material may be directly placed and not require
rehandling. Clamshell dredging also may be preferred in areas where a settling pond is not
feasible. The dredge material has a minor amount of water associated with it, much less than
hydraulic dredging. If needed, berms or dikes are constructed around the area where the
dredge material will be placed to prevent direct runoff in adjacent surface waters.
Figure 4-4 illustrates dredge material placed directly on the backside of a levee (Tyler Island in
2000).
CDFs usually are designed to contain the dredge
material slurry from hydraulic dredging. The CDFs
Design of Confined
have dikes that keep the slurry fully contained and
Disposal
allow ponding of the material (Figure 4-5). Often
Facility Sites
CDFs are designed with a series of settling ponds to
create a specific flow pattern, increase retention time, The Corps has developed guidance on the design of CDF
and allow for settling of suspended solids (Figure 4-6). sites, available to download from their web site:
After settling, the excess water may be discharged by http://www.wes.army.mil/el/dots/guidance.html
pump or weir into a river or adjacent drainage ditch The manual “Confined Disposal of Dredge Material”
Manual 1110-2-5027) includes design and
that is later pumped to the river. In some cases, the (Engineer
operation guidance, including reduction of suspended
site is large enough to fully contain all of the water, sediments in the effluent and long-term storage capacity.
and no discharge is required. Each cubic yard of
dredge material that is hydraulically dredged is mixed with between 1,000 and 2,000 gallons of
water during the dredging process. Therefore, a project that removes 10,000 cy of dredge
material with a hydraulic dredge, also removes from 10 to 20 million gallons of water from the
waterbody being dredged.
Habitat restoration projects may need to use dredge material in order to raise land elevations or
create topographic features that enhance habitat values. These projects are considered
“upland” if the material is to be used away from waterways and the surface soil will remain
unsaturated. This type of reuse is appropriate if contaminant levels are low enough to ensure
that no terrestrial wildlife or plants are affected.
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Figure 4-3. Mechanical Dredge in Mokelumne River

Regional Board staff photo

Figure 4-4. Dredge Material Placed Directly on the Backside
of a Levee (Tyler Island, 2000)

Regional Board staff photo
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Figure 4-5. Confined Disposal Facility with Inflow from Hydraulic Dredge
via Pipeline (Tracy Oasis, 2000)

Regional Board staff photo

Figure 4-6. Confined Disposal Facility with Multiple Settling Ponds and Three
Pumps for Effluent Discharge (Del’s Harbor Dredging, 2000)

Regional Board staff photo
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Construction fill, residential fill, and commercial resale describe beneficial reuse situations
where the material may come into contact with humans, although the amount of contact may
vary. These types of reuse options need to be considered on a project-specific basis and
consider the amount of exposure to humans, amount of soluble pollutants, and proximity to
groundwater or surface water. Material that may be used in a playground, backyard, or
community garden would need to meet higher standards than material used as landfill cover or
fill beneath a future roadway or parking lot.

Exposure Pathways
For each of the previously described disposal or placement options, two issues must be
considered in evaluating exposure pathways:
•
•

What are the pathways that the contaminants might move or be stored in?
Who or what might be exposed to the contaminants?

For upland disposal and beneficial reuse, there are generally five basic exposure pathways:
•
•
•
•
•

Effluent discharge,
Leachate,
Plant uptake (direct exposure to solids),
Animal uptake (direct exposure to solids), and
Volatilization.

The first two pathways deal with the soluble constituents that may affect surface water or
groundwater. Plant uptake and animal uptake (including impacts on human health) are based
more on constituents found in the solid phase. Volatilization of contaminants is rarely
considered because the volatile constituents are generally not present in high concentrations in
dredge material nor are they likely to persist in the air for a sufficient time to be of concern.
All five pathways are not necessarily present for the different disposal options, and the
receptors in each of the pathways may vary, depending on the situation. The receptors (plants,
animals, fish, and humans) that may be exposed to contaminants in each pathway may differ
for each disposal option, depending on the project location. The individual project details
always should be considered when determining appropriate exposure pathways and screening
values for dredge material placement. The sections below address the exposure pathways for
the following upland disposal options:
•
•
•
•

Levee maintenance,
CDFs,
Habitat restoration on land, and
Commercial fill and commercial resale.
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Levee Maintenance

The exposure pathways for placement of dredge material on levees include leachate, plant
uptake (direct exposure), and animal uptake (direct exposure or food web accumulation).
The leachate may contain soluble constituents that could contaminate groundwater and surface
water adjacent to the placement site. The receptors for leachate may include aquatic life in the
adjacent surface water and humans that use the groundwater or adjacent surface water as a
drinking water supply or for irrigation (exposure to plants). Plant uptake and animal uptake
may include exposure to riparian vegetation, terrestrial life (such as invertebrates); human
exposure may occur through direct ingestion or inhalation of soil, dermal exposure, and
ingestion of bioaccumulated contaminants in plants or animals living in the material or through
the food web. The specific receptors and pathways will vary for each site. In some locations,
human contact may be minimal, but plant exposure may be important. In other cases, the
dredge material may be covered over with topsoil at a later time, limiting any direct exposure to
the material. These site-specific factors always should be considered in the analysis of
contaminants for reuse.
Confined Disposal Facilities

The exposure pathways of concern for CDFs include effluent, leachate, plant uptake, and
animal uptake (including humans and food chain effects).
The effluent from a CDF is discharged into an agricultural drainage ditch or back into the
adjacent river. The receptors for the effluent pathway include aquatic life and humans. The
leachate from the material may affect groundwater or adjacent surface water. The impact of
leachate may be of greater importance in areas with shallow groundwater and smaller adjacent
ditches or waterways that support aquatic life but in which the water consists largely of
groundwater seepage. The dredge material placement location and its proximity to a small
waterway with groundwater seepage and aquatic life may necessitate the consideration of
impacts on aquatic life from the leachate of the dredge material. If no low-dilution waterbody is
adjacent to the placement site, the receptors for leachate contaminants would not include
aquatic life but would include only groundwater uses, such as drinking water or irrigation
water supplies.
Each project must be evaluated for plant uptake and animal uptake to determine whether the
material will remain in the site or be removed after drying for use at another location. If the
material will remain in the site, the project description should describe what the likely use of the
land will be after disposal, and whether additional material will be added to the site. The
material can be classified according to general reuse categories, depending on the potential
receptors. In many cases, the dredge material may be classified as appropriate for any type of
reuse. In other cases, concerns about particular constituents and their impacts on particular
receptors (for example, chromium effects on plants) may require more site-specific and projectspecific information to determine appropriate reuse options.
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Habitat Restoration on Land

The exposure pathways for habitat restoration depend on the source of the dredge material and
the type of habitat being created. At a minimum, the exposure pathways include leachate (as
described for “Confined Disposal Facilities”), plant uptake, and animal uptake (including food web
dynamics).
The evaluation may be focused on the particular plants and animals that are expected to inhabit
the site and be exposed to the dredge material.
Construction Fill and Commercial Resale

Other beneficial reuses of dredge materials, such as construction fill, commercial resale, or reuse
in a residential environment, raise concerns with regard to human exposure. The exposure
pathways for these options include leachate (as described for “Confined Disposal Facilities”) and
human exposure to the material.
The amount of human exposure may vary considerably, depending on how the material is
reused. Material used on a playground or in a backyard would involve more exposure routes
for longer periods of time, such as dermal exposure, ingestion, and plant uptake from backyard
gardens. Material used as fill in industrial construction may result in minimal contact with
humans, especially if the material will be covered with cleaner material or pavement. Exposure
in industrial environments generally occurs for shorter periods of time and does not include
ingestion or dermal exposure pathways. Fewer pathways and less time of exposure generally
allow higher acceptable concentrations of contaminants.

Environmental Fate of Contaminants
Understanding the environmental fate of the potential contaminants of concern is essential for
several reasons, including:
•

To reduce the amount of testing needed by determining the most likely media in
which the constituent would be found (for example, sediment, water, or fish tissue).

•

To understand the likely exposure pathways.

•

To understand any degradation mechanisms that might eliminate the pollutant or
make it less mobile.

•

To make any investigation of potential contaminants more focused and more
efficient.

The environmental fate of a particular compound is fundamentally tied to its chemical and
physical properties. Some compounds are soluble and tend to be found in the water column or
pore water. Some compounds are insoluble and are likely to be found bound to the sediment or
soil. Other compounds are volatile and tend to exist in the gas phase. Environmental fate is
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often complex and depends on environmental conditions, such as pH and temperature,
conversion of compounds from one form to another, persistence in the environment, and
degradation routes. The presentation herein is simplified to avoid detail beyond the scope of
this document. A more detailed discussion of environmental fate is also included in
Appendix D. The purpose of this analysis is to generally identify what constituents would be
found in different media (sediment or water) and the different exposure pathways for upland
disposal or reuse (direct exposure, leachate, or effluent). The constituents are grouped into
general categories, based on similar chemical structures. To the extent possible, the common
characteristics of environmental fate are discussed in Appendix D in greater detail for each
group. Based on the information in Appendix D, the likely exposure pathway is identified in a
matrix format for each constituent, or group of constituents, in Table 4-7.

Selection of Screening Values
From the discussions in previous sections of this
document, it follows that the selection of appropriate
screening values is dependent on potential exposure
pathways and potential receptors. Water quality screening
values would apply to soluble constituents affecting
surface water or groundwater. Solid-phase screening
values would apply to non-soluble constituents that may
cause plant, animal or human impacts. However, there are
many site-specific or project-specific characteristics that
need to be taken into account, such as capacity for
attenuation or dilution, or different exposure scenarios to
the solid phase contaminants.

Selection of Screening
Values
The selection of screening values is divided into two
basic sections with several subcategories:
1.

Screening values for soluble constituents
(based on water quality objectives)
•
Surface water beneficial uses
•
Groundwater beneficial uses

2.

Screening values for solid-phase constituents
(based on scientific literature)
•
Plants
•
Wildlife
•
Humans
•
Delta background

Therefore, the “screening values” listed here are used only
as a conservative estimate of levels below which there are
no adverse impacts, regardless of site-specific characteristics. The next section describes the
site-specific characteristics that can be taken into account in evaluating levels above the
conservative “screening values.”
The screening values for mobile constituents apply to effluent and leachate pathways. The
effluent is discharged to surface water so surface water quality objectives will always be used to
evaluate this pathway. The leachate impacts groundwater and occasionally adjacent surface
water. Therefore, the groundwater objectives always apply to leachate, and surface water
quality objectives apply in cases where there is an adjacent surface waterbody that receives
groundwater seepage.
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Table 4-7. Likely Exposure Pathways for Potential Constituents
of Concern in the Upland Environment
Constituent

Solid Phase

Leachate

Effluent

Aluminum

X

X

X

Antimony

X

X

X

Bioaccumulation

Air

Metals

Arsenic

X

X

X

Barium

X

X

X

X

Beryllium

X

X

X

Cadmium

X

X

X

X

Chromium

X

X

X

X

Copper

X

X

X

Lead

X

X

X

Manganese

X

X

X

Mercury

X

X

X

X

Nickel

X

X

X

X

Selenium

X

X

X

X

Silver

X

X

X

X

X

Thallium

X

X

X

X

Vanadium

X

X

X

X

X

X

X

Zinc

X

Tributyltin

X

X

OC pesticides

X

X (SS)

X

OP pesticides
Diazinon

X

Chlorpyrifos

X

PAHs

X

PCBs

X

X

VOCs

X

SVOCs

X

Dioxins and furans

X

X

Petroleum
hydrocarbons
Other pesticides
listed in
agricultural
chemical survey

X

Notes:
=
=
=
=
=
=

X

X

X

X

__________

OC
OP
PAHs
PCBs
SVOCs
VOCs

X

Organochlorine.
Organophosphate.
Polycyclic aromatic hydrocarbons.
Polychlorinated biphenyls.
Semivolatile organic compounds.
Volatile organic compounds.
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The screening values for the solid-phase constituents apply to plant uptake and animal uptake
pathways (including humans). As discussed previously, the pathway and receptors vary
considerably depending on how and where the material is placed. The screening values will be
grouped into general categories of: plant exposure, wildlife exposure, human residential
exposure, and human industrial exposure. These screening values are based on calculated
estimates of exposure that assume certain conditions and behavioral actions and can be
considered “generic risk-assessments.” Site-specific risk assessments that consider the
pathways, receptors and conditions for the specific project would be a more accurate
assessment, but are also more costly. The generic risk assessments provide an inexpensive
“ballpark” estimation of potential impacts from dredge material reuse. Project applicants
always have the option of providing alternative, site-specific assessments.
Screening Values for Mobile Constituents

Chapter 3 contains detailed information on the selection of water quality objectives; therefore,
the discussion in this section is brief. Two documents contain mandated water quality
objectives for the Delta region: the Sacramento–San Joaquin Basin Plan, and the California
Toxics Rule (CTR). In some cases, other sources are used to determine the numeric
interpretations of a narrative objective in the Basin Plan. Table 4-8 lists the screening values for
soluble constituents in dredge material. For each screening value listed, the source of the value
is cited. Each constituent has groundwater screening values and surface water screening
values. The effluent is evaluated using surface water screening values; and the leachate is
evaluated with groundwater screening values. If surface water may be affected by the leachate,
the lower of the two values is used for the screening value. The constituents are divided into
categories of similar types of chemicals. Please note that these values are subject to change as
new information becomes available.
Screening Values for Solid-Phase Constituents

Regional Board jurisdiction focuses mainly on water quality impacts from dredging projects.
However, impacts from the solid-phase constituents also must be considered as part of the
CEQA environmental review of each project. Because many site-specific factors affect exposure
routes and possible receptors, it is often time-consuming and expensive to provide projectspecific risk analyses of these factors. Therefore, Regional Board staff has selected soil screening
values for groups of receptors that represent generic exposure pathways (Table 4-9).
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Table 4-8. Screening Values for Soluble
Constituents in Dredge Material
Page 1 of 5
Constituent

Surface Water

Groundwater

Metals
Aluminum

87 ppb, freshwater CCC, EPA NAWQC

60 ppb, California public health goal
(narrative objective)

Antimony

6 ppb, DHS and EPA primary MCL

6 ppb, DHS and EPA primary MCL

Arsenic

10 ppb, BPO

50 ppb, may change to 5, DHS primary
MCL

Barium

100 ppb, BPO

1,000 ppb, DHS and EPA primary MCL

Beryllium

4 ppb, DHS and EPA primary MCL

4 ppb, DHS and EPA primary MCL

Boron

600 ppb, EPA suggested no adverse
response level(narrative objective)

600 ppb, EPA suggested no adverse
response level(narrative objective)

Chromium III (dissolved)

180 ppb, at 100 mg/l hardness, National
Toxics Rule

200,000 ppb, California public health
goal

Chromium VI (dissolved)

11 ppb, freshwater CCC, CTR

0.2 ppb, California public health goal

Total chromium

50 ppb, DHS primary MCL

50 ppb, DHS primary MCL

Copper

10 ppb, BPO

170 ppb, California public health goal

Iron

300 ppb, BPO

300 ppb, taste and odor threshold
(narrative objective)

Lead

2.5 ppb, at 100 mg/l hardness,
freshwater CCC, CTR

15 ppb, DHS and EPA primary MCL

Manganese

50 ppb, BPO

50 ppb, DHS and EPA Secondary MCL

Mercury

0.050 ppb, CTR

2 ppb, DHS and EPA primary MCL

Molybdenum

10 ppb, agricultural water quality goal

10 ppb, agricultural water quality goal

Nickel (dissolved)

52 ppb, at 100 mg/l hardness,
freshwater CCC, CTR

100 ppb, DHS primary MCL

Selenium

5 ppb, freshwater CCC, CTR

20 ppb, agricultural water quality goal

Silver

10 ppb, BPO
3.4 ppb, at 100 mg/l hardness,
freshwater CMC, CTR

35 ppb, EPA IRIS reference dose
(narrative objective)

Sodium

2,000 ppb, EPA suggested no adverse
response level(narrative objective)

2,000 ppb, EPA suggested no adverse
response level(narrative objective)

Thallium

1.7 ppb, human health, drinking water
and organisms, CTR

2 ppb, DHS and EPA primary MCL

Vanadium

100 ppb, agricultural water quality goal

100 ppb, agricultural water quality goal

Zinc

100 ppb, BPO

2000 ppb, agricultural water quality goal

Total dissolved solids

450 ppm, agricultural water quality goal

500 ppm, DHS and EPA primary MCL

Table 4-8. Continued
Page 2 of 5
Constituent

Surface Water

Groundwater

Organochloride pesticides
Aldrin

0.00013 ppb, drinking water and
organisms, CTR

0.002 ppb, EPA drinking water health
advisory (narrative objective)

Alpha BHC

0.0039 ppb, drinking water and
organisms, CTR

0.006 ppb, EPA IRIS (narrative objective)

Beta BHC

0.014 ppb, drinking water and
organisms, CTR

0.02 ppb, EPA IRIS (narrative objective)

Gamma BHC (lindane)

0.019 ppb, drinking water and
organisms, CTR

0.2 ppb, DHS and EPA primary MCL

Chlordane – other

0.00057 ppb, drinking water and
organisms, CTR

0.1 ppb, DHS primary MCL

4,4 – DDD

0.00083 ppb, drinking water and
organisms, CTR

0.1 ppb, EPA IRIS (narrative objective)

4,4 – DDE

0.00059 ppb, drinking water and
organisms, CTR

0.1 ppb, EPA IRIS (narrative objective)

4,4 – DDT

0.00059 ppb, drinking water and
organisms, CTR

0.1 ppb, EPA IRIS (narrative objective)

Dieldrin

0.00014 ppb, drinking water and
organisms, CTR

0.002 ppb, EPA IRIS (narrative objective)

Endosulfan I

0.056 ppb, 4-day CCC for freshwater
aquatic life, CTR

42 ppb, EPA IRIS (narrative objective)

Endosulfan II

110 ppb, drinking water and organisms,
CTR

Endosulfan sulfate

110 ppb, drinking water and organisms,
CTR

Endrin

0.036 ppb, 4-day CCC for freshwater
aquatic life, CTR

Endrin aldehyde

0.76 ppb, drinking water and organisms,
CTR

Heptachlor

0.00021 ppb, drinking water and
organisms, CTR

0.01 ppb, DHS primary MCL

Heptachlor epoxide

0.0001 ppb, drinking water and
organisms, CTR

0.01 ppb, DHS primary MCL

Hexachlorocyclopentadienne

5.2 ppb, chronic LOEL for freshwater
aquatic life, EPA NAWQC (narrative
objective)

7.7 ppb, taste and odor threshold
(narrative objective)

Methoxychlor

0.03 ppb, instantaneous maximum
concentration for freshwater aquatic life,
EPA NAWQC

30 ppb, DHS primary MCL

Toxaphene

0.00073 ppb, drinking water and
organisms, CTR

3 ppb, DHS and EPA primary MCL

Dioxins and furans
(2,3,7,8- TCDD, tetrachlorodibenzon-p-dioxin)

0.000000013 ppb, drinking water and
organisms, CTR

0.00003 ppb, DHS and EPA primary
MCL

0.014 ppb, 4-day CCC for freshwater
aquatic life, EPA NAWQC (narrative
objective)

20 ppb, EPA drinking water health
advisory (narrative objective)

Chlorpyrifos

2 ppb, DHS and EPA primary MCL

Table 4-8. Continued
Page 3 of 5
Constituent

Surface Water

Groundwater

Organochloride pesticides (continued)
Diazinon

0.05 ppb, 4-day CCC for freshwater
aquatic life, EPA NAWQC (narrative
objective)

0.6 ppb, EPA drinking water health
advisory (narrative objective)

Dimethoate

1 ppb, DHS state action level for toxicity
(narrative objective)

1 ppb, DHS state action level for toxicity
(narrative objective)

Ethion

0.02 ppb, instantaneous maximum
concentration for freshwater aquatic
life, EPA NAWQC (narrative objective)

3.5 ppb, EPA IRIS (narrative objective)

Famphur

---

---

Malathion

0.1 ppb, instantaneous maximum
concentration for freshwater aquatic
life, EPA NAWQC (narrative objective)

100 ppb, EPA drinking water health
advisory (narrative objective)

Parathion

0.013 ppb, 4-day average CCC for
freshwater aquatic life, EPA NAWQC
(narrative objective)

4.2 ppb, EPA IRIS (narrative objective)

Phorate

0.7 ppb, NAS Drinking water health
advisory (narrative objective)

0.7 ppb, NAS drinking water health
advisory (narrative objective)

Polycyclic aromatic hydrocarbons
Acenaphthene

1,200 ppb, drinking water and
organisms, CTR

20 ppb, taste and odor threshold
(narrative objective)

Acenaphthylene

---

---

Anthracene

9,600 ppb, drinking water and
organisms, CTR

2,100 ppb, EPA IRIS (narrative
objective)

Benzo(a)anthracene

0.0044 ppb, drinking water and
organisms, CTR

0.1 ppb, EPA primary MCL

Benzo(b)fluoranthene

0.0044 ppb, drinking water and
organisms, CTR

0.029 ppb, Cal EPA cancer potency
factor as drinking water level

Benzo(k)fluoranthene

0.0044 ppb, drinking water and
organisms, CTR

0.029 ppb, Cal EPA cancer potency
factor as drinking water level (narrative
objective)

Benzo(g,h,I)perylene

---

---

Benzo(a)pyrene

0.0044 ppb, drinking water and
organisms, CTR

0.2 ppb, DHS and EPA primary MCL

Chrysene

0.0044 ppb, drinking water and
organisms
CTR

0.29 ppb, CalEPA cancer potency factor
as a drinking water level (narrative
objective)

Dibenz(a,h)anthracene

0.0044 ppb, drinking water and
organisms, CTR

0.0085 ppb, CalEPA cancer potency
factor as a drinking water level
(narrative objective)

Fluoranthene

300 ppb, drinking water and organisms,
CTR

280 ppb, EPA IRIS (narrative objective)

Table 4-8. Continued
Page 4 of 5
Constituent

Surface Water

Groundwater

Polycyclic aromatic hydrocarbons (continued)
Fluorene

1,300 ppb, drinking water and
organisms, CTR

280 ppb, EPA IRIS (narrative objective)

Indeno (1,2,3-cd)pyrene

0.0044 ppb, drinking water and
organisms, CTR

0.029 ppb, CalEPA cancer potency
factor as a drinking water level
(narrative objective)

Naphthalene

14 ppb, EPA IRIS (narrative objective)

14 ppb, EPA IRIS (narrative objective)

Phenanthrene

---

---

Pyrene

960 ppb, drinking water and organisms,
CTR

210 ppb, EPA IRIS (narrative objective)

Sum of all PCBs: 0.00017 ppb, drinking
water and organisms, CTR

Sum of all PCBs: 0.5 ppb, DHS and
EPA primary MCL

Ammonia

*** Depends on pH and temperature***
(see page 13 of Water Quality Goals)

500 ppb, taste and odor threshold

Bifenthrin

100 ppb, EPA IRIS (narrative objective)

100 ppb, EPA IRIS (narrative objective)

Bromadiolone

---

---

Polychlorinated biphenyls
Aroclor 1016
Aroclor 1221
Ariclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
2,3-dichlorobiphenyl
2,2',5-trichlorobiphenyl
2,4',5-trichlorobiphenyl
2,2'3,5'-tetrachlorobiphenyl
2,2'5,5'-tetrachlorobiphenyl
2,3'4,4'-tetrachlorobiphenyl
Other constituents

Copper sulfate

(See copper values)

(See copper values)

Cycocel

---

---

Cyfluthrin

---

---

Cyhalothrin

35 ppb, EPA IRIS (narrative objective)

35 ppb, EPA IRIS (narrative objective)

Disodium octaborate tetrahydrate

---

---

Diuron

10 ppb, EPA drinking water health
advisory

10 ppb, EPA drinking water health
advisory

Glyphosate

700 ppb, DHS and EPA primary MCL

700 ppb, DHS and EPA primary MCL

Imidacloprid

---

---

Omite (propargite)

140 ppb, EPA IRIS (narrative objective)

140 ppb, EPA IRIS (narrative objective)

Oxyethylene glycol

---

---

Paraquat

30 ppb, EPA drinking water health
advisory (narrative objective)

30 ppb, EPA drinking water health
advisory (narrative objective)

Permethrin

350 ppb, EPA IRIS (narrative objective)

350 ppb, EPA IRIS (narrative objective)

Table 4-8. Continued
Page 5 of 5
Constituent

Surface Water

Groundwater

Other constituents (continued)
Propetamphos

---

---

Propylene oxide

0.1 ppb, EPA IRIS (narrative objective)

0.1 ppb, EPA IRIS (narrative objective)

Pyrethrin II

---

---

Thiobencarb

1 ppb, DHS secondary MCL

1 ppb, DHS secondary MCL

Thiophanate-methyl

560 ppb, EPA IRIS (narrative objective)

560 ppb, EPA IRIS (narrative objective)

Tributyltin

0.063 ppb, 4-day average CCC for
freshwater aquatic life EPA NAWQC
(narrative objective)

2 ppb, EPA IRIS (narrative objective)

Ziram

87.5 NAS drinking water health advisory
(narrative objective)

87.5 NAS drinking water health advisory
(narrative objective)

__________
Notes:
--BPO
CCC
CMC
CTR
DHS
EPA
IRIS
LOEL
MCL
mg/l
NAS
NAWQC
NTR
ppb
ppm

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

No screening value has been established.
Basin Plan objective.
Criteria continuous concentration (based on a 4-day average concentration).
Criteria maximum concentration (based on a 1-hour average concentration).
California Toxics Rule.
California Department of Health Services.
U.S. Environmental Protection Agency.
Integrated Risk Information System.
Lowest observable effect level.
Maximum contaminant level (for drinking water systems).
Milligrams per liter.
National Academy of Sciences.
National ambient water quality criteria.
National Toxics Rule.
Parts per billion.
Parts per million.

Please note that the values in this table are subject to change as new information becomes available.
The technical analysis was conducted using the screening values shown above. In November 2001, some values were updated after
completion of the analysis. Table H-1 in Appendix H includes the updated values for metals.

Chapter 4. Analysis and Evaluation of Contaminants
Identified in Historical Delta Dredging Operations
These screening values may be used to determine potential impacts or the applicant may
provide evidence of more appropriate screening values for the specific location, exposure
pathways, and receptors. The screening values have been grouped into four basic categories:
•
•
•
•

Plants,
Terrestrial life forms,
Humans in a residential environment, and
Humans in an industrial environment.

For each screening value listed in Table 4-9, the source of the value is identified.
Since receptors and exposure pathways for different reuse options may vary, categories have
not been assigned to reuse options. Each project description can individually assess which of
the categories is appropriate for the reuse situation.

Site-Specific Factors
The water quality screening values that are listed in Table 4-8 apply to the actual receiving
waterbody (either surface water or groundwater). Typically, other factors that affect the
discharge into that receiving water can be considered when evaluating the project. The
screening values can be considered a “worst-case” situation where no other factors need to be
considered. Table 4-10 illustrates the potential influence of site-specific factors on upland
exposure pathways.

Screening Values for SolidPhase Constituents
Screening values for solid-phase constituents were selected from
several different sources in the literature:


Effluent Discharge

The purpose of regulating effluent discharges is to
protect the beneficial uses of the waterbody. A
number of site-specific factors can be considered if
the effluent exceeds the screening value:

Oak Ridge National Laboratories

•

The water quality objectives for most
metals and a few other constituents
vary depending on other water quality

EPA, Region 5—Ecological Screening Levels
factors. For example, the water quality
Appendix F contains detailed information on the development and
criteria for most metals increase with
assumptions associated with the screening values from each of
increasing hardness concentrations.
these sources.
The hardness of the receiving water can
be measured and used to adjust the
water quality criteria. The ammonia criteria are based on temperature and pH of the
receiving water.


EPA, Region 9—Residential and Industrial Preliminary
Remediation Goals
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Table 4-9. Screening Values for Solid-Phase Constituents in Dredge Material
Categorized by Receptor Type
Page 1 of 7
Constituent

Terrestrial
Life Forms

Plants

Human
Residential

Delta Soil
Background

Human Industrial

Metals
Aluminum

50 mg/kg,
ORNL plant

60 mg/kg,
ORNL
invertebrate

76,000 mg/kg,
EPA, PRG
residential soil

100,000 mg/kg,
EPA, PRG
industrial soil

Antimony

5 mg/kg,
ORNL plant

0.142 mg/kg,
EPA, EDQL
soils

31 mg/kg, EPA,
PRG residential
soil

820 mg/kg, EPA,
--PRG industrial soil

Arsenic

10 mg/kg,
ORNL plant

60 mg/kg,
ORNL
invertebrate

0.39 mg/kg,
cancer, EPA
PRG residential
soil
22 mg/kg,
non-cancer
PRG residential

2.7 mg/kg, cancer
EPA PRG,
industrial soil
440 mg/kg,
non-cancer PRG
industrial

Average
9.36 mg/kg, range
(1.90-20.00)

Barium

500 mg/kg,
ORNL plant

1.04 mg/kg,
EPA, EDQL
soils

5,400 mg/kg,
EPA, PRG
residential soil

12,000 mg/kg,
EPA, PRG
industrial soil

Average
175.21 mg/kg,
range (35-270)

Beryllium

10 mg/kg,
ORNL plant

1.06 mg/kg,
EPA, EDQL
soils

150 mg/kg,
EPA, PRG
residential soil

2,200 mg/kg, EPA, --PRG industrial soil

Boron

0.5 mg/kg,
ORNL plant

---

5,500 mg/kg,
EPA, PRG
residential soil

79,000 mg/kg,
EPA, PRG
industrial soil

---

Bromine

10 mg/kg,
ORNL plant

---

---

---

---

Cadmium

4 mg/kg,
ORNL plant

20 mg/kg,
ORNL
invertebrate

37 mg/kg, EPA,
PRG residential
soil

810 mg/kg, EPA,
Average
PRG industrial soil 0.26 mg/kg, range
(0.03-0.59)

Chrome III

---

---

100,000 mg/kg,
EPA, PRG
residential soil

100,000 mg/kg,
EPA, PRG
industrial soil

Chrome VI

---

---

30 mg/kg, EPA,
PRG residential
soil

64 mg/kg, EPA,
--PRG industrial soil

Total chromium

1 mg/kg,
ORNL plant

---

210 mg/kg,
EPA, PRG
residential soil

450 mg/kg, EPA,
Average
PRG industrial soil 48.19 mg/kg,
range
(9.90-78.80)

Cobalt

20 mg/kg,
ORNL plant

0.14 mg/kg,
EPA, EDQL
soils

4,700 mg/kg,
EPA, PRG
residential soil

100,000 mg/kg,
EPA, PRG
industrial soil

---

Copper

100 mg/kg,
ORNL plant

50 mg/kg,
ORNL
invertebrate

2,900 mg/kg,
EPA, PRG
residential soil

76,000 mg/kg,
EPA, PRG
industrial soil

Average
37.57 mg/kg,
range
(6.50-55.00)

Fluorine

200 mg/kg,
ORNL plant

122 mg/kg,
EPA, EDQL
soils

---

---

---

---

---

Table 4-9. Continued
Page 2 of 7
Constituent

Terrestrial
Life Forms

Plants

Human
Residential

Delta Soil
Background

Human Industrial

Metals (continued)
Iodine

4 mg/kg, ORNL
plant

---

---

---

Lead

50 mg/kg,
ORNL plant

500 mg/kg,
ORNL
invertebrate

400 mg/kg,
EPA, PRG
residential soil

1,000 mg/kg, EPA, Average
PRG industrial soil 19.68 mg/kg,
range (3.10-78.00)

Lithium

2 mg/kg, ORNL
plant

---

1,600 mg/kg,
EPA, PRG
residential soil

41,000 mg/kg,
EPA, PRG
industrial soil

---

Manganese

500 mg/kg,
ORNL plant

---

1,800 mg/kg,
EPA, PRG
residential soil

32,000 mg/kg,
EPA, PRG
industrial soil

---

Mercury

0.3 mg/kg,
ORNL plant

0.1 mg/kg,
ORNL
invertebrate

231 mg/kg,
EPA, PRG
residential soil

610 mg/kg, EPA, Average
PRG industrial soil 0.05 mg/kg, range
(0.03-0.18)

Molybdenum

2 mg/kg, ORNL
plant

---

390 mg/kg,
EPA, PRG
residential soil

10,000 mg/kg,
EPA, PRG
industrial soil

---

Nickel

30 mg/kg,
ORNL plant

200 mg/kg,
ORNL
invertebrate

150 mg/kg,
EPA, PRG
residential soil

41,000 mg/kg,
EPA, PRG
industrial soil

Average
51.93 mg/kg,
range
(11.00-1,000.00)

Selenium

---

70 mg/kg,
ORNL
invertebrate

---

---

Average
0.80 mg/kg, range
(0.12-3.35)

Silver

2 mg/kg,
ORNL plant

4.04 mg/kg,
EPA, EDQL
soils

390 mg/kg,
EPA, PRG
residential soil

10,000 mg/kg,
EPA, PRG
industrial soil

---

Technetium

0.2 mg/kg,
ORNL plant

---

---

---

---

Thallium

1 mg/kg, ORNL
plant

0.057 mg/kg,
EPA, EDQL
soils

5.2 mg/kg, EPA, 130 mg/kg, EPA, --PRG residential PRG industrial soil
soil

Tin

50 mg/kg,
ORNL plant

7.62 mg/kg,
EPA, EDQL
soils

47,000 mg/kg,
EPA, PRG
residential soil

100,000 mg/kg,
EPA, PRG
industrial soil

---

Uranium

5 mg/kg, ORNL
plant

---

---

---

---

Vanadium

2 mg/kg, ORNL
plant

1.59 mg/kg,
EPA, EDQL
soils

550 mg/kg,
EPA, PRG
residential soil

14,000 mg/kg,
EPA, PRG
industrial soil

---

Zinc

50 mg/kg,
ORNL plant

200 mg/kg,
ORNL
invertebrate

23,000 mg/kg,
EPA, PRG
residential soil

100,000 mg/kg,
EPA, PRG
industrial soil

Average
74.04 mg/kg,
range
(19.00-190.00)

---

Table 4-9. Continued
Page 3 of 7
Constituent

Terrestrial
Life Forms

Plants

Human
Residential

Delta Soil
Background

Human Industrial

Organochlorine pesticides
Aldrin

0.003 mg/kg, EPA, EDQL soils

.029 mg/kg,
EPA, PRG
residential soil

0.15 mg/kg, EPA,
PRG industrial
soil

---

Alpha BHC

0.10 mg/kg, EPA, EDQL soils

---

---

---

Beta BHC

0.004 mg/kg, EPA, EDQL soils

---

---

---

Gama BHC (lindane)

0.005 mg/kg, EPA, EDQL soils

---

---

---

Chlordane

0.224 mg/kg, EPA, EDQL soils

1.6 mg/kg,
EPA, PRG
residential soil

11 mg/kg, EPA,
PRG industrial
soil

---

4,4-DDD

0.758 mg/kg, EPA, EDQL soils

2.4 mg/kg,
EPA, PRG
residential soil

17 mg/kg, EPA,
PRG industrial
soil

---

4,4-DDE

0.596 mg/kg, EPA, EDQL soils

1.7 mg/kg,
EPA, PRG
residential soil

12 mg/kg, EPA,
PRG industrial
soil

---

4,4-DDT

0.018 mg/kg, EPA, EDQL soils

1.7 mg/kg,
EPA, PRG
residential soil

12 mg/kg, EPA,
PRG industrial
soil

---

1.7 mg/kg,
EPA, PRG
residential soil

12 mg/kg, EPA,
PRG industrial
soil

---

Total DDT (6 isomers)

---

---

Dieldrin

0.002 mg/kg, EPA, EDQL soils

0.03 mg/kg,
EPA, PRG
residential soil

0.15 mg/kg, EPA,
PRG industrial
soil

---

Endosulfan

0.119 mg/kg, EPA, EDQL soils

370 mg/kg,
EPA, PRG
residential soil

5,300 mg/kg,
EPA, PRG
industrial soil

---

Endrin

0.01 mg/kg, EPA, EDQL soils

18 mg/kg, EPA,
PRG residential
soil

260 mg/kg, EPA,
PRG industrial
soil

---

Eldrin aldehyde

0.011 mg/kg, EPA, EDQL soils

---

---

---

Heptachlor

0.006 mg/kg, EPA, EDQL soils

0.11 mg/kg,
EPA, PRG
residential soil

0.55 mg/kg, EPA,
PRG industrial
soil

---

Heptachlor epoxide

0.152 mg/kg, EPA, EDQL soils

.053 mg/kg,
EPA, PRG
residential soil

0.27 mg/kg, EPA,
PRG industrial
soil

---

420 mg/kg,
EPA, PRG
residential soil

5,900 mg/kg,
EPA, PRG
industrial soil

---

Hexachlorocyclopentadiene

10 mg/kg,
ORNL plant

0.775 mg/kg,
EPA, EDQL
soils

Methoxychlor

0.020 mg/kg, EPA, EDQL soils

310 mg/kg,
EPA, PRG
residential soil

4,400 mg/kg,
EPA, PRG
industrial soil

---

Toxaphene

0.119 mg/kg, EPA, EDQL soils

0.44 mg/kg,
EPA, PRG
residential soil

2.2 mg/kg, EPA,
PRG industrial
soil

---

Table 4-9. Continued
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Terrestrial
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Residential

Delta Soil
Background

Human Industrial

Organochlorine pesticides (continued)
Dioxins and furans
(2,3,7,8-TCDD,
Tetrachlorodibenzon-pdioxin)

600 mg/kg, ORNL plant

0.0000039
mg/kg, EPA,
PRG residential
soil

0.000027 mg/kg,
EPA, PRG
industrial soil

---

Organophosphate pesticides
Chlorpyrifos

---

---

180 mg/kg,
EPA, PRG
residential soil

2,600 mg/kg,
EPA, PRG
industrial soil

---

Diazinon

---

---

55 mg/kg, EPA,
PRG residential
soil

790 mg/kg, EPA,
PRG industrial
soil

---

12 mg/kg, EPA,
PRG residential
soil

18,000 mg/kg,
EPA, PRG
industrial soil

---

440 mg/kg,
EPA, PRG
industrial soil

---

---

Dimethoate

Ethion

Famphur

0.218 mg/kg, EPA, EDQL soils

31 mg/kg, EPA,
PRG residential
soil

---

---

---

---

Malathion

---

---

1,200 mg/kg,
EPA, PRG
residential soil

18,000 mg/kg,
EPA, PRG
industrial soil

---

Parathion

0.00034 mg/kg,
EPA, EDQL
soils

370 mg/kg,
EPA, PRG
residential soil

5,300 mg/kg,
EPA, PRG
industrial soil

---

---

12 mg/kg, EPA,
PRG residential
soil

180 mg/kg, EPA,
PRG industrial
soil

---

3,700 mg/kg,
PRG residential
soil

38,000 mg/kg,
PRG industrial
soil

---

---

---

---

Phorate

0.050 mg/kg, EPA, EDQL soils

0.000496 mg/kg, EPA, EDQL
soils

Polycyclic aromatic hydrocarbons
Acenaphthene

Acenaphthylene

20 mg/kg,
ORNL plant

682 mg/kg,
EPA, EDQL
soils

682 mg/kg, EPA, EDQL soils

Anthracene

1,480 mg/kg,
EPA, EDQL
soils

22,000 mg/kg,
PRG residential
soil

390,000 mg/kg, --PRG industrial
soil

---

Benzo(a)anthracene

5.21 mg/kg,
EPA, EDQL
soils

0.62 mg/kg,
EPA, PRG
residential soil

2.9 mg/kg,
EPA, PRG
industrial soil

---

---

Benzo(b)fluoranthene

59.8 mg/kg,
EPA, EDQL
soils

0.62 mg/kg,
EPA, PRG
residential soil

2.9 mg/kg,
EPA, PRG
industrial soil

---

---

Benzo(k)fluoranthene

148 mg/kg,
EPA, EDQL
soils

6.2 mg/kg,
EPA, PRG
residential soil

29 mg/kg, EPA, --PRG industrial
soil

---

---

---

Benzo(g,h,I)perylene

119 mg/kg, EPA, EDQL soils

---
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Polycyclic aromatic hydrocarbons (continued)
Benzo(a)pyrene

Benzo(e)pyrene

1.52 mg/kg, EPA, EDQL soils

---

0.29 mg/kg, EPA,
PRG industrial
soil

---

---

---

---

Benzene

0.255 mg/kg, EPA, EDQL soils

0.67 mg/kg,
EPA, PRG
residential soil

1.5 mg/kg, EPA,
PRG industrial
soil

---

Chrysene

4.73 mg/kg, EPA, EDQL soils

62 mg/kg, EPA,
PRG residential
soil

290 mg/kg, EPA,
PRG industrial
soil

---

Dibenzo(a,h)anthracene

18.4 mg/kg, EPA, EDQL soils

.062 mg/kg,
EPA, PRG
residential soil

0.29 mg/kg, EPA,
PRG industrial
soil

---

Fluoranthene

122 mg/kg, EPA, EDQL soils

2,300 mg/kg,
EPA, PRG
residential soil

30,000 mg/kg,
EPA, PRG
industrial soil

---

2,600 mg/kg,
EPA, PRG
residential soil

33,000 mg/kg,
EPA, PRG
industrial soil

---

0.62 mg/kg,
EPA, PRG
residential soil

2.9 mg/kg, EPA,
PRG industrial
soil

---

Fluorene

---

0.062 mg/kg,
EPA, PRG
residential soil

122 mg/kg,
EPA, EDQL
soils

Indeno(1,2,3-cd)pyrene

30 mg/kg,
ORNL
invertebrate

109 mg/kg, EPA, EDQL soils

Naphthalene

0.099 mg/kg, EPA, EDQL soils

56 mg/kg, EPA,
PRG residential
soil

190 mg/kg, EPA,
PRG industrial
soil

---

Phenanthrene

45.7 mg/kg, EPA, EDQL soils

---

---

---

Pyrene

78.5 mg/kg, EPA, EDQL soils

2,300 mg/kg,
EPA, PRG
residential soil

54,000 mg/kg,
EPA, PRG
industrial soil

---

Polychlorinated biphenyls
Aroclor 1016

---

---

3.9 mg/kg,
EPA, PRG
residential soil

29 mg/kg, EPA,
PRG industrial
soil

---

Aroclor 1221

---

---

0.22 mg/kg,
EPA, PRG
residential soil

1 mg/kg, EPA,
PRG industrial
soil

---

Aroclor 1232

---

---

0.22 mg/kg,
EPA, PRG
residential soil

1 mg/kg, EPA,
PRG industrial
soil

---

Aroclor 1242

---

---

0.22 mg/kg,
EPA, PRG
residential soil

1 mg/kg, EPA,
PRG industrial
soil

---

Aroclor 1248

---

---

0.22 mg/kg,
EPA, PRG
residential soil

1 mg/kg, EPA,
PRG industrial
soil

---

Aroclor 1254

---

---

0.22 mg/kg,
EPA, PRG
residential soil

1 mg/kg, EPA,
PRG industrial
soil

---

Table 4-9. Continued
Page 6 of 7
Constituent

Terrestrial
Life Forms

Plants

Human
Residential

Delta Soil
Background

Human Industrial

Polychlorinated biphenyls (continued)
1 mg/kg, EPA,
PRG industrial
soil

---

0.000332 mg/kg, --EDQL soils

---

---

20 mg/kg,
ORNL plant

30 mg/kg,
ORNL
invertebrate

---

---

---

2,4-Dichloroaniline

---

100 mg/kg,
ORNL
invertebrate

---

---

---

3,4-Dichloroaniline

---

20 mg/kg,
ORNL
invertebrate

---

---

---

2,3,5,6Tetrachloroaniline

20 mg/kg,
ORNL plant

20 mg/kg,
ORNL
invertebrate

---

---

---

2,4,5-Trichloroaniline

20 mg/kg,
ORNL plant

20 mg/kg,
ORNL
invertebrate

---

---

---

Pentachloroaniline

---

100 mg/kg,
ORNL
invertebrate

---

---

---

1,2-Dichloropropane

32.7 mg/kg,
EDQL soils

700 mg/kg,
ORNL
invertebrate

0.35 mg/kg,
EPA, PRG
residential soil

0.35 mg/kg, EPA,
PRG industrial
soil

---

Dimethylphthalate

734 mg/kg,
EDQL soils

200 mg/kg,
ORNL
invertebrate

100,000 mg/kg,
PRG residential
soil

100,000 mg/kg,
PRG industrial
soil

---

Phenol

70 mg/kg,
ORNL plant

30 mg/kg,
ORNL
invertebrate

37,000 mg/kg,
PRG residential
soil

100,000 mg/kg,
PRG industrial
soil

---

4-nitrophenol

---

7 mg/kg, ORNL --invertebrate

---

---

3-Chlorophenol

7 mg/kg, ORNL
plant

10 mg/kg,
ORNL
invertebrate

---

---

---

3,4-Dichlorophenol

20 mg/kg,
ORNL plant

20 mg/kg,
ORNL
invertebrate

---

---

---

2,4-Dinitrophenol

20 mg/kg,
ORNL plant

0.06 mg/kg,
EPA, EDQL
soils

120 mg/kg,
EPA, PRG
residential soil

1,800 mg/kg,
EPA, PRG
industrial soil

---

Di-n-butyl phthalate

200 mg/kg,
ORNL plant

---

---

---

---

Diethylphthalate

100 mg/kg,
ORNL plant

24.8 mg/kg,
EPA, EDQL
soils

49,000 mg/kg,
EPA, PRG
residential soil

100,000 mg/kg,
EPA, PRG
industrial soil

---

Aroclor 1260

---

---

Total PCB

40 mg/kg,
ORNL plant

3-Chloroaniline

0.22 mg/kg,
EPA, PRG
residential soil
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Polychlorinated biphenyls (continued)
Toluene

200 mg/kg,
ORNL plant

5.43 mg/kg,
EPA, EDQL
soils

520 mg/kg,
EPA, PRG
residential soil

520 mg/kg, EPA, --PRG industrial soil

2,4,5-Trichloroaniline

20 mg/kg,
ORNL plant

20 mg/kg,
ORNL
invertebrate

---

---

---

2,4,5-Trichlorophenol

4 mg/kg, ORNL
plant

9 mg/kg, ORNL
invertebrate

6,100 mg/kg,
EPA, PRG
residential soil

88,000 mg/kg,
EPA, PRG
industrial soil

---

2,4,6-Trichlorophenol

9.94 mg/kg,
EPA, EDQL
soils

10 mg/kg,
ORNL
invertebrate

44 mg/kg, EPA,
PRG residential
soil

220 mg/kg, EPA, --PRG industrial soil

---

20 mg/kg,
ORNL
invertebrate

1,800 mg/kg,
EPA, PRG
residential soil

26,000 mg/kg,
EPA, PRG
industrial soil

3 mg/kg, ORNL
plant

6 mg/kg, ORNL
invertebrate

3 mg/kg, EPA,
PRG residential
soil

11 mg/kg, EPA,
--PRG industrial soil

2,3,4,6Tetrachlorophenol
Pentachlorophenol
(PCP)
__________
Notes:
--EPA
EDQL
mg/kg
ORNL
PRG

=
=
=
=
=
=

No screening value.
U.S. Environmental Protection Agency.
Ecological data quality levels (EPA, Region 5).
Milligrams per kilogram.
Oak Ridge National Laboratories.
Preliminary remediation goals (EPA, Region 9).

Sources: See Appendix F for a detailed description of the sources for this table.

---

Table 4-10. Site-Specific Factors for Different
Upland Exposure Pathways
Pathway

Site-Specific or Project-Specific Factors to Be Considered

Effluent discharge

Adjustments to criteria based on hardness, background concentration of receiving water,
and mixing zone allowances.

Leachate

Attenuation capacity of the site (depth to ground water, soil characteristics underlying site,
amount of material deposited, acid-generating potential), impacts on aquatic life (distance to
surface water, background concentrations of surface water, amount of dilution available),
dilution potential (amount of groundwater movement available for dilution, background
concentration of groundwater, water chemistry that may affect mobility), and degradation
potential (Does the compound degrade by natural processes?).

Solids

How will the material be reused? Who or what are the potential receptors? Will there be
direct runoff into surface water? What pathways of exposure are important for this reuse or
placement site?
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•

Since dredging operations mix sediment with receiving water, it is unlikely that the
effluent would have concentrations of constituents that are lower than the receiving
water alone. In some cases, it is the receiving water itself, not the dredging process
that exceeds water quality criteria. In such cases, the effluent discharge may be
permitted as long as it is not contributing to any further exceedance of water quality
criteria.

•

In some cases, a mixing zone may be permitted for the effluent discharge. A mixing
zone is defined as a limited volume of receiving water that is allocated for mixing
with an effluent discharge where water quality criteria may be exceeded without
causing adverse effects to the overall waterbody. A mixing zone may be allowed
only if there is assimilative capacity in the receiving water, as demonstrated by water
quality monitoring provided by the applicant. The applicant must also show
calculations that estimate the amount of dilution and the size of the mixing zone.
The State Implementation Plan for the CTR directs some additional conditions on
any mixing zone, as follows:
Acutely toxic conditions are not permitted at any place inside a mixing zone.
Chronic aquatic criteria and all other water quality objectives and CTR/NTR criteria
must be met at the edge of the mixing zone in the receiving water. In addition, the
mixing zone shall not:
−

Adversely affect beneficial uses;

−

Compromise the integrity of the entire waterbody;

−

Cause acutely toxic conditions to aquatic life passing through the mixing zone;

−

Restrict the passage of aquatic life;

−

Adversely affect biologically sensitive or critical habitats including, but not
limited to, habitat of species listed under endangered species laws;

−

Produce undesirable or nuisance aquatic life;

−

Result in floating debris, oil, or scum;

−

Produce objectionable color, odor, taste or turbidity;

−

Cause objectionable bottom deposits;

−

Cause nuisance;

−

Dominate the receiving waterbody or overlap a mixing zone from different
outfalls;

−

Be allowed at or near any drinking water intake; or
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−

•

•

Be allowed for any constituents in agricultural drainage ditches due to the lack of
assimilative capacity, unless the discharger can demonstrate that the discharge
improves water quality in the agricultural drainage ditch.

In some cases, additional operational measures may be used to reduce
concentrations in the effluent. Some examples are:
−

Additional holding time may reduce the amount of suspended solids and reduce
the concentration of constituents that tend to sorb to the solid phase.

−

Mechanical aeration or additional holding time may decrease the concentration
of oxygen-depleting compounds.

−

Additional holding time may decrease the concentration of constituents that
degrade or volatilize.

The project may be revised to avoid effluent discharge to surface water by
expanding the size of the retention ponds, changing from hydraulic dredging to
clamshell, or discharging the effluent onto adjacent land.

Leachate Discharge

Impacts to water quality from leachate must always take into account the site-specific factors of
the placement site. Characteristics of the site can be critical in determining whether the material
is classified as “inert” or “designated.”2 Some of the site-specific characteristics that can affect
impacts from leachate include:

2

•

Depth to groundwater;

•

Distance to adjacent surface water;

•

Amount of dilution available from groundwater and surface water movement;

•

Characteristics of soil underlying the placement site (sand or clay, organic content,
and permeability);

•

Characteristics of the contaminant of concern (some chemicals are more mobile);

•

Existing water quality at the site (both surface water and groundwater);

•

Adjacent land use (well pumping or ponding of water to infiltrate into groundwater);

Inert waste is defined in Section 20230 of Title 27 of the California Code of Regulations, as “Inert waste is that
subset of solid waste that does not contain hazardous waste or soluble pollutants at concentrations in excess of
applicable water quality objectives, and does not contain significant quantities of decomposable waste.”
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•

Interconnection of groundwater and surface water; and

•

Topography of the site.

A site assessment can be done to develop an “attenuation factor” that estimates the amount of
adsorption and dilution provided by the site. To avoid the economic consequences of a site
assessment for low risk discharges, the screening values are often based on an “inert anywhere”
classification. This classification is very conservative and assumes no attenuation or dilution at
the site and that undiluted leachate would be discharged directly to groundwater or surface
water. If material is classified as “inert anywhere,” it can be placed in any upland site. If
soluble concentrations are higher than the “inert anywhere” levels, a site assessment must be
done to determine the amount of attenuation and dilution available at the placement site.
In the Delta, both surface water and groundwater criteria must be considered in evaluating
leachate because the surface water and groundwater are well connected hydrologically. Many
islands contain “drainage ditches” that can contain primarily water from groundwater seepage,
which supports aquatic life. This becomes a concern for contaminants that have much lower
water quality objectives for aquatic life than for human health consumption (such as copper and
zinc). The dredge material leachate could potentially become a chronic source of contamination
for the adjacent ditch supporting aquatic life. In this case, the “inert anywhere” classification
uses water quality objectives that are protective of aquatic life. If the site does not have any
adjacent ditches and other surface water has adequate dilution (such as the Sacramento or San
Joaquin Rivers), criteria that are protective of aquatic life would not be used to evaluate the
dredge material.
More information on evaluation of leachate and attenuation factors is available in the document
Designated Level Methodology for Waste Classification and Cleanup Level Determination,
(Marshack 1986) available from Regional Board staff. Attenuation factors are based on sitespecific characteristics, therefore each placement site will have different attenuation factors.
Each site will also have separate attenuation factors for leachate to groundwater and leachate to
adjacent surface water. The term “attenuation factor” includes the effects of dilution and
adsorption of soluble constituents on subsurface soils at the placement site.
Exposure to Solids

As discussed under “Selection of Solids Screening Values,” a number of sources and references
are available for estimating concentrations that are acceptable in certain generic situations and
particular receptors. For each beneficial reuse option, the probable scenario of exposure and
receptors should be described in the project application. Then the probable scenario and
selected potential receptors should be compared to the scenario that was used to compute the
screening values. All the solids screening values are based on a set of assumptions that may
or may not apply to the beneficial reuse situation. It is important to evaluate how the
beneficial reuse situation is different and whether the selected screening values are applicable.
There are several other options to using the screening values in the table, including the
following:
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•

Other sources of information contain soil screening values; however, they should be
carefully assessed for the appropriateness of the receptors, exposure pathways, and
the strength of the data on which calculation is based.

•

If the material has lower concentrations of contaminants of concern than the
background soil existing in the site, the addition of the new material would not
increase exposure risk.

•

An individual risk assessment may be performed by a qualified professional and
should focus on specific local receptors, exposure pathways, and contaminants of
concern.

•

Material that will be buried, has no soluble or mobile constituents of concern, and
will be covered by clean material may have no potential receptors or exposure
routes.

•

Project applicants may test the material and then determine which beneficial reuse
option is acceptable for their material. Past data show that almost all dredge
material could be used at an industrial site.

Analysis of Historical Sediment Data
Analysis of Modified Elutriate Test Results for the Effluent Pathway

In the past, the modified elutriate test (MET) has been used as part of the pre-dredge evaluation
to estimate concentrations that may be present in the effluent discharged from the disposal site.
The Corps has published a study that shows that the MET gives ballpark results that are within
an order of magnitude of actual effluent concentrations during dredging operations. The MET
methods are described in detail in the Corps Technical Notes EEDP-04-1, EEDP-04-2,
EEDP-04-3, and EEDP-04.4. The MET simulates the dredging process by mixing four parts
water from the dredging site with one part sediment (representative of the material to be
dredged). The material is mechanically mixed for 1 hour and includes bubble aeration that is
used to ensure oxidizing conditions in the supernatant during the settling period. The mixture
is allowed to settle for 24 hours, or the length of time equivalent to the estimated retention time
of the disposal facility. After settling, the supernatant is decanted from the top of the mixture
and analyzed for various constituents.
One important point that has frequently been overlooked in the past is that some of the water
quality criteria are based on dissolved concentrations and others are based on “total
recoverable.” The “total recoverable” analysis uses an unfiltered water sample that includes
suspended solids. The dissolved analysis uses a filtered water sample. The samples can have
dramatically different results depending on whether they are filtered. In addition, it is
important not to add acid preservative to an unfiltered sample that will be filtered later for
analysis because the acid can cause constituents that are on the suspended solids to become
dissolved. Past data from the laboratories often do not indicate whether the sample was filtered
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before it was analyzed. Therefore, it is uncertain whether the data from the MET from the
DREDGE database is from filtered or unfiltered samples.
•

The water quality objectives for the following constituents are based on total
recoverable concentrations (unfiltered): all organic compounds, mercury, and
selenium.

•

The water quality objectives for the following constituents are based on dissolved
concentrations (filtered): all other metals.

•

If there is any question whether a water quality objective is a dissolved or total
recoverable concentration, please refer to the source document, such as the Basin
Plan, CTR, or Water Quality Goals.

Table 4-11 presents a summary analysis of the MET data from the DREDGE database. Each
constituent was compared to the surface water screening value shown in Table 4-8. These
values are based on water quality objectives but may be adjusted by the site-specific factors
discussed under “Site-Specific Factors for the Effluent Pathway.”
For the OC pesticides, the screening level is different from the water quality objective. On
page III-6.00, the Basin Plan states:
“…Total identifiable persistent chlorinated hydrocarbon pesticides shall not be
present in the water column at concentrations detectable within the accuracy of
analytical methods approved by the Environmental Protection Agency or
Executive Officer.”
Because the water quality objectives for OC pesticides are based mainly on calculations for
bioaccumulation exposure, their criteria are sometimes much lower than the minimum
detection limits that laboratories can achieve. The State Implementation Plan for surface water
discharges lists the detection limits for OC pesticides that can be achieved by 85% of the
laboratories in California. These minimum values are used as effluent criteria for NPDES
discharges to surface waters, rather than the water quality objectives.
Some constituents have been tested over 50 times in the effluent, while many others have not
been tested at all. The available data have been reviewed. Table 4-12 lists the number of
samples that fall under each category of “potential problem,” “no problem,” and “don’t know. “
The overall classification for the constituent is listed in the far right column of the table.
The following constituents have been classified as “no problem”:
•
•
•
•
•
•
•

Antimony
Chlordane—other
Chromium III and total chromium
Selenium
Silver
Sodium
Thallium
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(for the Effluent Pathway)
Page 1 of 3
Water Quality
Objective

Number
of
Screening
Samples
Value

Aluminum

Not applicable

87 ppb

3

Constituent

Potential
Problem

No
Problem

Don’t
Know

0

3

0

Don’t know

Classification

Metals
Antimony

Not applicable

6 ppb

23

0

20

3

No problem

Arsenic

Not applicable

10 ppb

54

7

47

0

Potential problem

Barium

Not applicable

100 ppb

19

12

7

0

Potential problem

Beryllium

Not applicable

4 ppb

3

0

3

0

Don’t know

Boron

Not applicable

600 ppb

0

0

0

0

Don’t know

Chromium III

Not applicable

180 ppb

33

0

33

0

No problem

Chromium VI

Not applicable

11 ppb

8

0

8

0

Don’t know

Total chromium

Not applicable

50 ppb

33

0

33

0

No problem

Copper

Not applicable

10 ppb

56

24

31

1

Potential problem

Iron

Not applicable

300 ppb

0

0

0

0

Don’t know

Lead

Not applicable

2.5 ppb

57

26

24

7

Potential problem

Manganese

Not applicable

50 ppb

0

0

0

0

Don’t know

Mercury

Not applicable

0.050 ppb

54

16

20

18

Potential problem

Molybdenum

Not applicable

10 ppb

0

0

0

0

Don’t know

Nickel

Not applicable

52 ppb

41

3

41

0

Potential problem

Selenium

Not applicable

5 ppb

41

0

41

0

No problem

Silver

Not applicable

10 ppb

44

0

44

0

No problem

Sodium

Not applicable

2,000 ppb

0

0

0

0

No problem

Thallium

Not applicable

1.7 ppb

23

0

23

0

No problem

Vanadium

Not applicable

100 ppb

0

0

0

Don’t know

Zinc

Not applicable

100 ppb

54

6

48

0

Potential problem

Tributyltin

Not applicable

0.063 ppb

17

0

10

7

Don’t know

Aldrin

0.00013 ppb

0.005

31

0

23

8

Don’t know /
No problem

Alpha BHC

0.0039 ppb

0.01

30

2

22

6

Don’t know / 1986
Sacramento DWSC

Beta BHC

0.014 ppb

0.005

30

2

20

8

Don’t know / 1986
Sacramento DWSC

Gamma BHC (lindane)

0.019 ppb

0.02

30

3

26

1

Don’t know / 1986
Sacramento DWSC

Chlordane - other

0.00057 ppb

0.1

26

0

25

1

No problem

4,4 – DDD

0.00083 ppb

0.05

30

0

24

6

Don’t know / No problem

Organochlorine pesticides

4,4 – DDE

0.00059 ppb

0.05

30

0

29

1

Don’t know / No problem

4,4 – DDT

0.00059 ppb

0.01

30

3

19

8

Don’t know / 1986
Sacramento DWSC

Dieldrin

0.00014 ppb

0.01

30

0

29

1

Don’t know / No problem

Endosulfan I

0.056 ppb

0.02

30

0

16

14

Don’t know / No problem

Table 4-11. Continued
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Constituent

Water Quality
Objective

Number
of
Screening
Samples
Value

Potential
Problem

No
Problem

Don’t
Know

Classification

Organochlorine pesticides (continued)
Endosulfan II

110 ppb

0.01

30

0

23

7

Don’t know / No problem

Endosulfan sulfate

110 ppb

0.05

30

0

22

8

Don’t know / No problem

Endrin

0.036 ppb

0.01

30

0

22

8

Don’t know / No problem

Endrin aldehyde

0.76 ppb

0.01

30

0

16

14

Don’t know / No problem

Heptachlor

0.00021 ppb

0.01

30

0

18

12

Don’t know / No problem

Heptachlor epoxide

0.0001 ppb

0.01

30

0

16

14

Don’t know / No problem

Hexachlorocyclopentadienne

5.2 ppb

0.01

3

0

0

3

Don’t know / No problem

Methoxychlor

0.03 ppb

0.1

7

0

0

7

Don’t know / No problem

Toxaphene

0.00073 ppb

0.5

0.000000013
Dioxins and furans
(2,3,7,8- TCDD, tetrachloro- ppb
dibenzon-p-dioxin)

30

0

22

8

Don’t know / No problem

3

3

0

0

Don’t know/ Potential
problem

Organophosphate pesticides
Chlorpyrifos

0.014 ppb

0

0

0

0

Don’t know

Diazinon

0.05 ppb

16

0

16

0

1986 Sacramento DWSC

Dimethoate

1 ppb

0

0

0

0

Don’t know

Ethion

0.02 ppb

0

0

0

0

Don’t know

Famphur

---

0

0

0

0

Don’t know

Malathion

0.1 ppb

16

2

14

0

1986 Sacramento DWSC

Parathion

0.013 ppb

0

0

0

0

Don’t know

Phorate

0.7 ppb

0

0

0

0

Don’t know

Acenaphthene

1200 ppb

10

0

10

0

Don’t know
(2 sites)

Acenaphthylene

---

10

0

10

0

Don’t know
(2 sites)

Anthracene

9600 ppb

10

0

10

0

Don’t know
(2 sites)

Benzo(a)anthracene

0.0044
ppb

10

0

0

10

Don’t know
(2 sites)

Benzo(b)fluoranthene

0.0044
ppb

10

0

0

10

Don’t know
(2 sites)

Benzo(k)fluoranthene

0.0044
ppb

10

0

0

10

Don’t know
(2 sites)

Benzo(g,h,I)perylene

---

10

0

10

0

Don’t know
(2 sites)

Benzo(a)pyrene

0.0044
ppb

10

0

0

10

Don’t know
(2 sites)

Chrysene

0.0044
ppb

10

0

0

10

Don’t know
(2 sites)

Polycyclic aromatic hydrocarbons

Table 4-11. Continued
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Constituent

Water Quality
Objective

Number
of
Screening
Samples
Value

Potential
Problem

No
Problem

Don’t
Know

Classification

Polycyclic aromatic hydrocarbons (continued)
Dibenz(a,h)anthracene

0.0044
ppb

10

0

0

10

Don’t know
(2 sites)

Fluoranthene

300 ppb

10

0

10

0

Don’t know
(2 sites)

Fluorene

1,300 ppb

10

0

10

0

Don’t know
(2 sites)

Indeno (1,2,3-cd)pyrene

0.0044
ppb

10

0

0

10

Don’t know
(2 sites)

Naphthalene

14 ppb

10

0

10

0

Don’t know
(2 sites)

10

0

10

0

Don’t know
(2 sites)

1

0

29

Polychlorinated biphenyls
Phenanthrene

---

Pyrene

960 ppb

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
2,3-dichlorobiphenyl

Sum of all
PCBs:
0.00017 ppb

2,2',5-trichlorobiphenyl
2,4',5-trichlorobiphenyl
2,2'3,5'-tetrachlorobiphenyl
2,2'5,5'-tetrachlorobiphenyl
2,3'4,4'-tetrachlorobiphenyl
__________
Notes:
DWSC
MET
PCBs
ppb

=
=
=
=

Deep Water Ship Channel.
Modified elutriate test.
Polychlorinated biphenyls.
Parts per billion.

Don’t know/
Potential problem
1986 Sacramento DWSC

Table 4-12. Summary Analysis of Leachable Metals from Past Results
of DIWET in Pre-Dredge Assessment
Page 1 of 3
Constituent

Classification

Exceptions

Summary of Data

Aluminum

Potential problem

None

Since only two sites have ever been tested, there is
insufficient data are available to determine overall trends
in leachable aluminum in the Delta. As indicated by the
Bethel Island results, the potential exists for “hot spots” of
leachable aluminum in dredge material.

Antimony

No problem

None

With over 100 samples tested, only one site (New Bridge
Marina) had levels above concern. Even the levels at New
Bridge Marina would not be of concern in a placement site
with minimal attenuation and dilution potential.

Arsenic

No problem

Sites with low
attenuation for
adjacent
surface water

Historical data indicate that leachable arsenic is a
potential problem in only a few instances. Over 90% of
254 samples indicate no problem with leachable arsenic,
even in placement sites with no attenuation. Another 6%
of the samples indicate that leachable arsenic would not
be a problem if the site was characterized to have an
attenuation factor of at least 3 (which would probably be
the case for most sites in the Delta). The remaining 4%,
the hotspots described above, would require more careful
assessment of the disposal site to determine whether
adequate attenuation and dilution were available. The
material from hotspots may not be appropriate for
placement in any site. However, many sites would provide
adequate attenuation even from these elevated levels.

Barium

No problem

Sites with low
attenuation for
adjacent
surface water

Historical data indicate that leachable barium is a potential
problem in only a few instances. Approximately 85% of
samples indicate no problem with leachable barium, even
in placement sites with no attenuation. Another 11% of the
samples indicate that leachable barium would not be a
problem if the site was characterized to have an
attenuation factor of at least 3 (which would probably be
the case for most sites in the Delta). The remaining 4%,
the hotspots decribed above, would require more careful
assessment of the disposal site to determine whether
adequate attenuation and dilution were available. The
material from the hotspots may not be appropriate for
placement in any site. However, many sites would provide
adequate attenuation even from these elevated levels.

Beryllium

No problem

None

A total of 57 samples have been analyzed for leachable
beryllium. None of the samples have had detectable
concentrations of beryllium, although 11 of the samples
had detection limits higher than 4 ppb.

Cadmium

No problem

None

Based on nearly 200 samples, over 99% of the samples
indicate no problem with leachable cadmium. The one
sample with higher levels of cadmium was taken after a
major flood event.

Chromium III

No problem

None

The database does not distinguish between Chromium VI
and Chromium III; therefore, it is not possible to analyze
the historical data. Total chromium has been tested
extensively (208 samples): the maximum level detected is
300 ppb, at one site, and most samples were well below
levels of concern for trivalent chromium.

Table 4-12. Continued
Page 2 of 3
Constituent

Classification

Exceptions

Summary of Data

Chromium VI

Don’t know

None

The database does not distinguish between Chromium VI
and Chromium III; therefore, it is not possible to analyze
the historical data.

Total
chomium

No problem

None

Out of 208 samples, only results from one site have been
above levels of concern, and those results may be
unreliable. Since testing already is required for hexavalent
chromium, which is the most toxic speciation, it is not
necessary to also test for total chromium.

Copper

No problem

Sites with low
attenuation for
adjacent
surface water

Copper may occur rarely in levels of concern if the
disposal site provides little attenuation and dilution for
adjacent surface waters. However, copper generally has
been found to be less mobile in the subsurface than other
metals. Only 3% of past samples would have levels of
concern if the disposal site had low attenuation and
dilution capacity for an adjacent surface water body, such
as a ditch that supported aquatic life.

Iron

No problem

None

Few samples, representing only 2 sites, have been
analyzed for leachable iron. Dissolved iron presents a low
risk to human and ecological health; its main effect is
undesirable taste and color.

Lead

Potential problem

None

Less than 10% of 254 samples indicate leachable lead in
levels of concern. However, there were several samples
that would require special consideration in disposal.

Manganese

Potential problem

None

Insufficient data are available to determine whether
manganese occurs in levels of concern, but limited
information indicates that manganese may be a potential
health risk. There are potential manganese sources in the
Delta. The environmental fate of manganese indicates
that leachate is a potential pathway of exposure.

Mercury

Potential problem

Sites with no
surface runoff
or connection
with surface
water

Historical data indicate that dredge material may contain
levels of mercury that are a threat to adjacent surface
water. Nearly 90% of the samples had detection limits that
were too high. Historical data indicate that soluble
mercury is not likely to be a threat to groundwater quality
if there is no connection with adjacent surface water.

Molybdenum

Don’t know

Sites with
dredge material
volume
<25,000 cy

Insufficient samples were analyzed to determine whether
molybdenum is a potential problem in dredge material. It
is unknown whether sources exist in the Delta or if
leachable molybdenum could be a significant exposure
pathway. There may be no attenuation for plants growing
directly in dredge material.

Nickel

No problem

Sacramento
River and
DWSC

Nickel has been tested extensively, but less than 1% of
the samples had levels of concern. The only hotspot of
soluble nickel occurred in 1999 in the Sacramento Deep
Water Ship Channel.

Table 4-12. Continued
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Constituent

Classification

Exceptions

Summary of Data

Selenium

No problem

None

Over 93% of the results had undetectable levels of
selenium, although nearly 25% had detection limits above
the lowest criterion of 5 ppb. Only 14 samples had
detectable levels of selenium, 8 with very low levels and 6
with higher levels. The data from the six samples with
high concentrations lack adequate documentation and
therefore are questionable.

Silver

No problem

None

Silver has been tested extensively and never been found
in detectable levels, although nearly 25% of the samples
had detection limits higher than the surface water criterion
of 3.4 ppb.

Sodium

No problem

If placement
site is in an
area of lower
salinity than
the water body
being dredged

Leachable sodium has been tested only in one project—
the New Bridge Marina, which had levels of concern.
However, sodium is only one constituent of salinity;
measurement of total dissolved solids or electrical
conductivity would provide a better indication of salinity
impacts. High levels of salinity (above beneficial use
criteria) are naturally occurring, especially in the western
Delta. If the placement site is adjacent to the waterbody
being dredged, salinity in the leachate is not likely to
exceed the natural salinity of the groundwater. However, if
the placement site is in a location of lower salinity than the
waterbody being dredged, an investigation of salinity
impacts would be required.

Thallium

No problem

None

Thallium has been tested extensively and has rarely been
detected. Only 3 samples have had detectable levels of
thallium, and none have been above levels of concern.

Vanadium

No problem

None

Vanadium has been tested in 56 samples but is mostly
non-detect or in low concentrations. One hotspot was
found in Lauritzen Yacht Harbor, but even that
concentration would be acceptable if the placement site
had an attenuation factor of at least 3 (which would
probably be the case for most sites in the Delta).

Zinc

No problem

Sites with low
attenuation for
adjacent
surface water

The surface water criterion is much lower than the
groundwater criterion for zinc, due to toxicity to aquatic
life. Zinc has been tested extensively, and about 5% of
the samples had levels of concern for surface water or
sites with very low attenuation for adjacent surface
waters. None of the samples had levels of concern for
high attenuation sites.

__________
Notes:
DIWET = Deionized water waste extraction test.
ppb = Parts per billion.
Refer to Appendix G for a detailed technical analysis that substantiates the conclusions above.

Chapter 4. Analysis and Evaluation of Contaminants
Identified in Historical Delta Dredging Operations
The following constituents have been classified as “don’t know” for one of several reasons,
including insufficient data, lack of recent data, or detection levels that are too high:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Aluminum
Beryllium
Boron
Chromium VI
Iron
Manganese
Molybdenum
Vanadium
Tributyltin
OP pesticides
PAHs
Dioxin
OC pesticides
PCBs
Ammonia
Oxygen-depleting compounds

Table 4-13 explains under what conditions future testing may be required for these “don’t
know” constituents.
The following constituents have been classified as potential problems and will need to be tested:
•
•
•
•
•
•
•

Arsenic
Barium
Copper
Lead
Mercury
Nickel
Zinc

DATA GAPS FOR MET
1. A number of constituents have not undergone adequate testing to determine
whether a potential problem exists. Future testing for dredging projects may require
additional constituents to address this issue.
2. A reliably predictive tool is needed to determine projects with potential impacts
from ammonia and other oxygen-depleting compounds. Monitoring on current
projects may be helpful in assessing whether the MET is appropriate as a predictive
tool.
3. Past data do not indicate whether results are for filtered or unfiltered samples.
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Table 4-13. Summary of “Don’t Know” Constituents and Recommendations for
Future Testing of Effluent Discharge
Page 1 of 3
Constituent

Classification

Exceptions

Explanation

Aluminum

Potential problem

None

Only 3 samples have been analyzed for aluminum in
the DREDGE database. A recent project has indicated
very high levels of aluminum. Since this constituent
could cause acutely toxic discharges, testing should be
required.

Beryllium

No problem

None

Although only 4 samples have been analyzed for
beryllium in the DREDGE database, future testing
would not be required for the following reasons:
• There is no reason to believe that beryllium would
be present in high concentrations.
• Beryllium is not a threat to aquatic life.
• Beryllium is generally not soluble.

Boron

Potential problem

None

No historical data have been collected on boron. Boric
acid is the form of boron most harmful to aquatic life.
Elevated levels of boron in irrigation waters can be toxic
to agricultural crops. Initial testing of boron is
recommended to substantiate its later removal as a
constituent of concern.

Chromium VI

Potential problem

None

No historical data have been collected on chromium VI.
Hexavalent chromium is highly soluble and is not
sorbed to any significant degree by clays or hydrous
metal oxides. However, chromium VI is sorbed strongly
to activated carbon and may have some affinity for
organic material in natural waters. Due to the high
toxicity of chromium VI to aquatic life, initial sampling is
recommended.

Iron

No problem

None

The main threat to water quality from iron is taste and
odor. Since this is a low risk threat and there is likely to
be dilution, testing should not be required.

Manganese

Don’t know

No historical MET sampling data exist for soluble
manganese within the database. Manganese is very
active chemically and can be a significant water quality
pollutant due to naturally occurring high concentrations.
Manganese salts can increase the toxicity of other
metals. Initial testing may be necessary prior to
removing manganese from the list of constituents of
concern.

Molybdenum

Don’t know

No historical sampling and analysis data are available
for molybdenum. Molybdenum is not widely distributed
in nature; however, elevated levels cause toxicity to
plants and animals. Molybdenum metals and salts are
generally not considered to be significant in water
pollution. Testing for Molybdenum may be necessary
under specific conditions.

Vanadium

Don’t know

No historical MET information is available for vanadium.
Although its occurrence is relatively widespread in
nature, vanadium can be toxic to plants, animals and
fish in high concentrations. Initial sampling for vanadium
may be required to remove it from the list of
constituents of concern.

Table 4-13. Continued
Page 2 of 3
Constituent

Classification

Exceptions

Explanation

Tributyltin (TBT)

No problem

Any effluent
discharge from
dredging a Port,
turning basin or
marina

Only 17 samples are in the DREDGE database for
tributyltin. However, recent results from other projects
indicate that TBT may occasionally be found in elevated
levels. Because TBT is usually associated with boat
and ship paint, elevated concentrations may be found in
marinas or ports. This compound can cause acute
toxicity to aquatic life. TBT generally stays sorbed to
particulates but may partition into a dissolved phase
when agitated. Additional settling time may reduce TBT
concentrations in the effluent.

Organophosphate
(OP) pesticides

Potential problem

None

Only 16 samples have been analyzed for any
constituents in the OP pesticide class. Chlorpyrifos is
one that has never been tested. Both chlorpyrifos and
diazinon are on the Section 303(d) list, and chlorpyrifos
is on the high priority list for agricultural chemicals in the
analysis of sources section. Both of these compounds
have the potential to cause acutely toxic conditions.
Testing should be required on future projects.

Polycyclic aromatic
hydrocarbons
(PAHs)

No problem

Dredging near
industrial areas
(Stockton, Antioch,
Port of Sacramento),
projects over
100,000 cy

Only 10 samples have been analyzed from two sites for
PAHs, although all of them have been non-detect.
Recent samples near the Port of Sacramento have
shown some PAH compounds in the effluent or solids
analysis. PAH compounds are generally are associated
with industrial activities. Smaller projects in nonindustrial areas are considered low risk, but testing for
PAHs should be required for larger projects and
projects near industrial areas. These areas include
Stockton, Antioch, and the Ports.

Organochlorine (OC)
pesticides

No problem

After flood events,
areas that have not
been dredged in the
past 7 years,
projects over
100,000 cubic yards

Only 30 samples have been analyzed for OC
pesticides, and some have had results above the
screening values. All of the samples with elevated
levels were from the Sacramento Deep Water Ship
Channel (DWSC) in 1986, which was a flood year.
Although OC pesticides are no longer used, they are
very persistent and may still be found in older
sediments or be washed down from the watershed
during flood events. No samples have been analyzed
for OC pesticides since 1995, and only a limited number
of sites are represented in past data.

Dioxin

No problem

None

Chemical analysis for this constituent costs over $1,000
per sample. Due to the high costs, testing would not be
required unless there was reason to believe that dioxin
may be present in levels of concern. The water quality
objective is based on long-term exposure, including
bioaccumulation. If there was reason to suspect dioxin
contamination (such as dredging near Mormon Slough
or downtown Stockton), the dioxin analysis should be
performed on the solid phase, which also would provide
information needed to direct the appropriate beneficial
reuse.

Table 4-13. Continued
Page 3 of 3
Constituent

Classification

Polychlorinated
biphenyls (PCBs)

No problem

Ammonia

Potential problem

Oxygen-depleting
compounds

Potential problem

__________
Notes:
cy = Cubic yards.
DWSC = Deep Water Ship Channel.
MET = Modified elutriate test.

Exceptions
After flood events,
projects over
100,000 cy, and
projects in
industrial areas

Explanation
Results for PCBs have been reported only 30 times,
with 1 exceedance, which occurred on the Sacramento
DWSC after the flood in 1986. The other 29 samples
had detection limits above the water quality criteria.
Fish tissue studies near Stockton have indicated that
PCBs are elevated in that area, even though they may
not be above detectable levels.
No historical data have been collected on ammonia
levels from the pre-dredge analysis. In 2000, effluent
concentrations of ammonia in the Stockton DWSC
exceeded water quality criteria and required that the
discharge be halted. Since ammonia can create acutely
toxic conditions to aquatic life, more data need to be
collected on the potential impacts from ammonia during
dredging.

If the discharge is
to a waterbody that
is not oxygen
depleted and
sufficient dilution is
available

No historical data have been collected on oxygendepleting compounds from the pre-dredge analysis.
Due to the critical problem of low dissolved oxygen in
some portions of the Delta, it is important to be able to
predict potential impacts on dissolved oxygen from
dredging and effluent. Although past monitoring data
have shown that effluent typically has low dissolved
oxygen levels, more testing is recommended/required
before removing these compounds from the list of
constituents of concern.

Chapter 4. Analysis and Evaluation of Contaminants
Identified in Historical Delta Dredging Operations

4. Past monitoring data could be compiled and compared to previous results from the
MET to see how well the test predicted actual concentrations.
Analysis of Deionized Waste Extraction Test Results

The leachate pathway for contaminant exposure is estimated by subjecting sediments to the
deionized water waste extraction test (DIWET). The DIWET can be used to determine the
soluble constituents in non-acidic sediments and soil. If the sediment has a potential to generate
acidic conditions as it oxidizes, the citrate buffer waste extraction test (WET) is used to estimate
soluble constituents. Some metals are more soluble under acidic conditions; others are less
soluble. The ratio of acid-generating potential to neutralizing potential typically is used to
determine whether the material may create acidic conditions as it oxidizes.
The physical and chemical properties of many of the organic compounds indicate that most of
these constituents would not be expected to leach appreciably from dredge material. As
sediments are removed in a slurry, most soluble constituents are released into the water
entrained with sediment. For leachate, the concern is mainly on constituents that sorb to the
sediment, but desorb over time, such as metals. OC pesticides, PCBs, and PAHs are not
expected to desorb from dredge material and be present in the leachate. (See earlier discussion of
“Environmental Fate of Contaminants” on page 4-32 and Appendix E of this document for additional
information on environmental fate.) Based on the analysis of environmental fate, the leachate
analysis focuses on metal constituents in the dredge material.
Table 4-11 provides a summary analysis from historical data of the potential for leachable
metals from dredge material, as estimated by the DIWET in the pre-dredge analysis. A detailed
technical analysis in Appendix G substantiates the conclusions in Table 4-12. Consideration of
site-specific factors for leachate is discussed above (see “Leachate Discharge” on page 4-51). Three
major considerations in evaluating DIWET results are:
•

The amount of material being placed in a site,

•

Whether surface water is adjacent to the site that may be affected by groundwater
seepage, and

•

The attenuation and dilution available at the site for constituents in the leachate.

Based on the analysis of historical sediment data, Regional Board staff will request that the
following four metals be included in the DIWET pre-dredge analysis for all projects:
•
•

Aluminum
Chromium VI
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Chapter 4. Analysis and Evaluation of Contaminants
Identified in Historical Delta Dredging Operations
•
•

Lead
Manganese

When additional data have been obtained, some of these constituents may no longer need to be
analyzed.
Eight metals may be required in the DIWET pre-dredge analysis under certain conditions:
•
•
•
•
•
•
•
•

Arsenic
Barium
Copper
Mercury
Molybdenum
Nickel
Sodium
Zinc

DATA GAPS FOR DIWET
1. Very little previous analysis has been conducted for the following metals:
aluminum, chromium VI, molybdenum, and manganese.
2. No field data are available to relate concentrations from the DIWET to actual
concentrations in leachate from dredge material. The DIWET may over- or underestimate the actual leachate concentrations.
3. Little guidance is readily available on development of appropriate attenuation
factors, especially for unique situations such as the Delta (peat soils and shallow
groundwater).
Analysis of Solid-Phase Results for the Direct Exposure Pathway

The solid-phase analysis has been used to determine concentrations of constituents present in
dredge material that may be taken up, ingested, inhaled or result in dermal exposure to
humans, terrestrial wildlife, and plants. The selection of solids screening values is discussed
under “Solids Exposure Site-Specific Factors.” For each of these screening values, the database
was queried to determine how many samples from the historical data could meet the screening
values. Below each screening value in Table 4-14 is the percentage of samples that falls below
the screening value. This number can be used to roughly determine what the constituents of
concern are for different receptors and different types of beneficial reuse. For each type of
receptor, the paragraphs below will identify the constituents of concern from the table.
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Table 4-14. Analysis of Data from DREDGE Database,
Including Number and Percentage of
Samples below Screening Values
Page 1 of 6

Constituent

Number of
Samples

Plants

Terrestrial Life
Forms

Human
Residential

Human
Industrial

Delta Soil
a
Background

Metals
Aluminum

4

50 mg/kg
0%

60 mg/kg
0%

76,000 mg/kg
100%

100,000 mg/kg
100%

Antimony

116

5 mg/kg
100%

0.142 mg/kg
10%

31 mg/kg
100%

820 mg/kg
100%

Arsenic

309

10 mg/kg
80%

60 mg/kg
99.7%

0.39 mg/kg
0.3%

2.7 mg/kg
20%

Average 9.36 mg/kg,
range (1.90-20.00)
79%
(97% below high
range)

Barium

111

500 mg/kg
99%

1.04 mg/kg
9%

500 mg/kg
99%

2,000 mg/kg
100%

Average
175.21 mg/kg, range
(35-270)
67%

Beryllium

41

10 mg/kg
100%

1.06 mg/kg
100%

150 mg/kg
100%

2,200 mg/kg
100%

Boron

0

0.5 mg/kg

5,500 mg/kg

79,000 mg/kg

Bromine

18

10 mg/kg
100%

Cadmium

285

4 mg/kg
97.5%

37 mg/kg
100%

810 mg/kg
100%

Chrome III

0

100,000 mg/kg 100,000 mg/kg
100% of total Cr 100% of total Cr
results
results

Chrome VI

0

30 mg/kg
40% of total Cr
results

64 mg/kg
76 % of total Cr
results

210 mg/kg
100%

450 mg/kg
100%

20 mg/kg
100%

Total chrome

279

1 mg/kg
1.7%

Cobalt

33

20 mg/kg
100%

0.14 mg/kg
0%

4,700 mg/kg
100%

100,000 mg/kg
100%

Copper

391

100 mg/kg
98%

50 mg/kg
69%

2,900 mg/kg
100%

76,000 mg/kg
100%

Fluorine

0

200 mg/kg

122 mg/kg

Average 0.26 mg/kg,
range (0.03-0.59)
33%

Average
48.19 mg/kg, range
(9.90-78.80)
60%
(94% below high
range)

Average
37.57 mg/kg, range
(6.50-55.00)
59%
(73% below high
range)

Table 4-14. Continued
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Constituent

Number of
Samples

Plants

Terrestrial Life
Forms

Human
Residential

Human
Industrial

Delta Soil
a
Background

Metals (continued)
Lead

374

50 mg/kg
99.5%

Lithium

0

2 mg/kg

Manganese

0

500 mg/kg

Mercury

350

0.3 mg/kg
82%

Molybdenum

41

2 mg/kg
71%

Nickel

285

30 mg/kg
32%

Selenium

275

Silver

283

2 mg/kg
91%

4.04 mg/kg
99.7%

390 mg/kg
100%

Thallium

247

1 mg/kg
87%

0.057 mg/kg
21%

1 mg/kg
87%

0

50 mg/kg

7.62 mg/kg

47,000 mg/kg

100,000 mg/kg

0

2 mg/kg

1.59 mg/kg

550 mg/kg

14,000 mg/kg

375

50 mg/kg
34%

200 mg/kg
98.9%

23,000 mg/kg
100%

100,000 mg/kg
100%

Tin
Vanadium
Zinc

500 mg/kg
100%

0.1 mg/kg
48%

200 mg/kg
100%

400 mg/kg
100%

1,000 mg/kg
100%

1,600 mg/kg

41,000 mg/kg

1800 mg/kg

32,000 mg/kg

6.6 mg/kg
98%

50 mg/kg
100%

390 mg/kg
100%

10,000 mg/kg
100%

150 mg/kg
99.3%

41,000 mg/kg
100%

Average
19.68 mg/kg,
range (3.10-78.00)
88.5%

Average
0.05 mg/kg, range
(0.03-0.18)
20%
(66% below high
range)

Average
51.93 mg/kg,
range
(11.00-100.00)
55%
(96% below high
range)
Average
0.80 mg/kg, range
(0.12-3.35)
73%
(89% below high
range)

70 mg/kg
100%

10,000 mg/kg
100%

Average
74.04 mg/kg,
range
(19.00-190.00)
60%
(97.6% below high
range)

Organochlorine pesticides
Aldrin

223
all nondetect

0.003 mg/kg
66% no
problem
34% don’t
know

0.029 mg/kg
91% no problem
9% don’t know

0.15 mg/kg
100% no problem
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Organochlorine pesticides (continued)
Alpha BHC

0

0.10 mg/kg

Beta BHC

0

0.004 mg/kg

Gama BHC (lindane)

0

0.005 mg/kg

Iodine

0

4 mg/kg

Chlordane

0.224 mg/kg

1.6 mg/kg

11 mg/kg

4,4-DDD

224

0.758 mg/kg
100%

2.4 mg/kg
100%

17 mg/kg
100%

4,4-DDE

223

0.596 mg/kg
100%

1.7 mg/kg
100%

12 mg/kg
100%

4,4-DDT

223

0.018 mg/kg
84% No
problem
16% Don’t
know

1.7 mg/kg
100%

12 mg/kg
100%

1.7 mg/kg

12 mg/kg

Total DDT (6 isomers)
Dieldrin

224

0.002 mg/kg
44%

0.03 mg/kg
91%

0.15 mg/kg
98%

673
(3 forms)
all nondetect

0.119 mg/kg
100%

370 mg/kg
100%

5300 mg/kg
100%

227

0.01 mg/kg
85%

18 mg/kg
100%

260 mg/kg
100%

Endrin aldehyde

220
all nondetect

0.011 mg/kg
99% No
problem
1% Don’t
know

Heptachlor

228
all nondetect

0.006 mg/kg
83% No
problem
17% Don’t
know

0.11 mg/kg
100%

0.55 mg/kg
100%

Heptachlor Epoxide

228
all nondetect

0.152 mg/kg
100%

0.053 mg/kg
100%

0.27 mg/kg
100%

Hexachlorocyclopentadiene

7
all nondetect

10 mg/kg
100%

420 mg/kg
100%

5,900 mg/kg
100%

310 mg/kg
100%

4400 mg/kg
100%

Endosulfan

Endrin

Methoxychlor

204

0.020 mg/kg
75% No
problem
25% Don’t
know

0.775 mg/kg
100%
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Organochlorine pesticides (continued)
Toxaphene

224

Dioxins and furans
(2,3,7,8-TCDD,
Tetrachlorodibenzon-pdioxin)

9

0.119 mg/kg
82% No
problem
18% Don’t
know

0.44 mg/kg
94% No problem
6% Don’t know

2.2 mg/kg
100%

600 mg/kg
100%

0.0000039
mg/kg
67% No problem
22% Don’t know
11% exceedance (1 sample)

0.000027 mg/kg
78% No problem
22% Don’t know

Organophosphate pesticides
Chlorpyrifos

0

180 mg/kg

2,600 mg/kg

Diazinon

0

55 mg/kg

790 mg/kg

Dimethoate

0

12 mg/kg

18,000 mg/kg

Ethion

0

31 mg/kg

440 mg/kg

Famphur

0

Malathion

0

1,200 mg/kg

18,000 mg/kg

Parathion

0

0.218 mg/kg
0.050 mg/kg

Phorate

0.00034 mg/kg

370 mg/kg

5,300 mg/kg

0.000496 mg/kg

12 mg/kg

180 mg/kg

682 mg/kg
100%

3,700 mg/kg
100%

38,000 mg/kg
100%

Polycyclic aromatic hydrocarbons
Acenaphthene

Acenaphthylene

118
all nondetect

20 mg/kg
93% no
problem
7% don’t
know

118
682 mg/kg
99%
100%
non-detect

Anthracene

118

1,480 mg/kg
100%

22,000 mg/kg
100%

390,000 mg/kg
100%

Benzo(a)anthracene

118

5.21 mg/kg
100%

0.62 mg/kg
100%

2.9 mg/kg
100%

Benzo(b)fluoranthene

118

59.8 mg/kg
100%

0.62 mg/kg
100%

2.9 mg/kg
100%

Benzo(k)fluoranthene

118

148 mg/kg
100%

6.2 mg/kg
100%

29 mg/kg
100%

Benzo(g,h,i)perylene

118

119 mg/kg
100%

Benzo(a)pyrene

118

1.52 mg/kg
100%

0.062 mg/kg
99.2%

0.29 mg/kg
100%

Benzo(e)pyrene

118

Table 4-14. Continued
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Constituent

Number of
Samples

Benzene

Plants

118

Terrestrial Life
Forms

Human
Residential

0.255 mg/kg
100%

0.67 mg/kg
100%

Human
Industrial
1.5 mg/kg
100%

Polycyclic aromatic hydrocarbons (continued)
Chrysene

118

4.73 mg/kg
100%

62 mg/kg
290 mg/kg
92% no problem 100%
8% don’t know

Dibenzo(a,h)anthracene

87

18.4 mg/kg

0.062 mg/kg

0.29 mg/kg

Fluoranthene

102

122 mg/kg
100%

2,300 mg/kg
100%

30,000 mg/kg
100%

Fluorene

118

30 mg/kg
100%

2,600 mg/kg
100%

33,000 mg/kg

Indeno(1,2,3-cd)pyrene

118

109 mg/kg
100%

0.62 mg/kg
100%

2.9 mg/kg
100%

Naphthalene

118

0.099 mg/kg
94% no problem
6% don’t know

56 mg/kg
100%

190 mg/kg
100%

Phenanthrene

118

45.7 mg/kg
100%

Pyrene

118

78.5 mg/kg
100%

2,300 mg/kg
100%

54,000 mg/kg
100%
29 mg/kg
100%

122 mg/kg
100%

Polychlorinated biphenyls
Aroclor 1016

217
all nondetect

3.9 mg/kg
100%

Aroclor 1221

217
all nondetect

0.22 mg/kg
1 mg/kg
79% no problem 99% no problem
21% don’t know 1% don’t know

Aroclor 1232

217

0.22 mg/kg
1 mg/kg
79% no problem 99% no problem
21% don’t know 1% don’t know

Aroclor 1242

236
all nondetect

0.22 mg/kg
1 mg/kg
87% no problem 99.5% no problem
13% don’t know 0.5% don’t know

Aroclor 1248

236

1 mg/kg
0.22 mg/kg
99.5% no problem
86.5% no
problem
0.5% don’t know
13% don’t know
0.5% exceedance

Aroclor 1254

236
all nondetect

0.22 mg/kg
1 mg/kg
87% no problem 99.5% no problem
13% don’t know 0.5% don’t know

Aroclor 1260

236
all nondetect

0.22 mg/kg
1 mg/kg
87% no problem 99.5% no problem
13% don’t know 0.5% don’t know

Delta Soil
a
Background
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Constituent

Number of
Samples

Total PCBs

Plants

Terrestrial Life
Forms

236

40 mg/kg
100%

0.000332 mg/kg
99% don’t know
1% exceedance

3-Chloroaniline

0

20 mg/kg

30 mg/kg

2,4-Dichloroaniline

0

Human
Residential

Human
Industrial

Other organic compounds
100 mg/kg

3,4-Dichloroaniline

0

2,3,5,6-Tetrachloroaniline

0

20 mg/kg

20 mg/kg

2,4,5-Trichloroaniline

0

20 mg/kg

20 mg/kg

Pentachloroaniline

0

1,2-Dichloropropane

0

32.7 mg/kg

700 mg/kg

0.35 mg/kg

0.35 mg/kg

0

734 mg/kg

200 mg/kg

100,000 mg/kg

100,000 mg/kg

15
all nondetect

70 mg/kg
100%

30 mg/kg
100%

37,000 mg/kg
100%

100,000 mg/kg
100%

Dimethylphthalate
Phenol

4-nitrophenol
3-Chlorophenol

20 mg/kg

100 mg/kg

0

7 mg/kg

15
all nondetect

7 mg/kg
100%

10 mg/kg
100%

3,4-Dichlorophenol

0

20 mg/kg

20 mg/kg

2,4-Dinitrophenol

0

20 mg/kg

0.06 mg/kg

120 mg/kg

1,800 mg/kg

Di-n-butyl phthalate

0

200 mg/kg

Diethylphthalate

0

100 mg/kg

24.8 mg/kg

49,000 mg/kg

100,000 mg/kg

17
all nondetect

200 mg/kg

5.43 mg/kg

520 mg/kg

520 mg/kg

2,4,5-Trichloroaniline

0

20 mg/kg

20 mg/kg

2,4,5-Trichlorophenol

0

4 mg/kg

9 mg/kg

6,100 mg/kg

88,000 mg/kg

2,4,6-Trichlorophenol

0

9.94 mg/kg

10 mg/kg

44 mg/kg

220 mg/kg

2,3,4,6-Tetrachlorophenol

0

Pentachlorophenol (PCP)

0

Toluene

3 mg/kg

20 mg/kg

1,800 mg/kg

26,000 mg/kg

6 mg/kg

3 mg/kg

11 mg/kg

__________
Notes:
mg/kg = Milligrams per kilogram.
Blank cells indicate that no value has been assigned.
a

Constituents found to have Delta soil background concentrations are listed in the table and were used in this analysis.

Delta Soil
a
Background

Chapter 4. Analysis and Evaluation of Contaminants
Identified in Historical Delta Dredging Operations
For a number of metals, the average background concentration in Delta soils is above the
screening values. Many of these metals may be naturally occurring in this region in higher
concentrations; therefore, it is not reasonable to require screening levels lower than local
background. These naturally elevated levels may create an increased risk for all life exposed to
them in the Delta area. Some of the constituents with elevated local background levels include
arsenic, barium, total chromium, nickel, and zinc. For these metals, the local background level
becomes the screening level. As long as the dredge material is not significantly higher in
concentration than local background, the dredge material will be considered acceptable for
placement in the Delta. If the dredge material is higher than local background, the material
should be evaluated for the increased risk to appropriate exposure routes.
A number of constituents have not been tested or reported in the DREDGE database. These
include OP pesticides, some OC pesticides, the agricultural chemicals listed on the high and
medium priority list in the source analysis, and SVOCs. Of these, SVOCs are not expected to be
persistent in dredge material. OC pesticides have been analyzed in dredge material over
200 times, although not all constituents have been reported. OC pesticides have not been found
above the screening levels. Chlorpyrifos is an OP pesticide that stays sorbed to soil and may be
sufficiently persistent to be found associated with dredge material; however, no historical data
are available for this compound or other OP pesticides. The other pesticides listed as high or
medium concern in the source analysis have also not been tested. For most of these
constituents, no reliable analysis method is available to determine the concentration, and no
screening values have been developed to determine appropriate levels. Local background soil
concentrations are not available for many constituents. More information is needed on local
background concentrations, particularly for metals identified as constituents of concern in the
paragraphs below.
PLANTS

The screening values reflect concentrations that reduce growth or production for some plant
species. Several constituents, such as arsenic, chromium and nickel are found in elevated
concentrations in the local background soil of the Delta. However, dredge material does not
generally have concentrations higher than the local background for these constituents.
Mercury, copper and cadmium concentrations are higher in dredge material than in local
background soil, which is probably due to historical upstream mining activities. If the dredge
material will be placed or reused in an environment that will expose plants to the material, the
following constituents should be tested:
•
•
•
•

Aluminum
Molybdenum
Mercury
Thallium

TERRESTRIAL LIFE FORMS

It is important to realize that the screening values presented often do not address potential
impacts from bioaccumulation and food chain interactions. In some cases, we do not have any
Delta Dredging and Reuse Strategy

4-73

June 2002

Chapter 4. Analysis and Evaluation of Contaminants
Identified in Historical Delta Dredging Operations
information on the local background levels of some constituents in the soil, so we cannot
determine whether the concentration is naturally occurring metal or due to contamination.
More studies are needed in some areas to determine appropriate screening values that address
local background soil levels and the potential for impacts from bioaccumulation. The following
constituents should be analyzed if exposure to terrestrial life is expected during disposal or
beneficial reuse:
•
•
•
•
•
•

Aluminum
Antimony
Cobalt
Copper
Mercury
Thallium

If there is reason to suspect elevated levels of PCBs (such as dredging near Mormon Slough or
the City of Stockton), those constituents also should be tested.
RESIDENTIAL

This category addresses only exposure to humans and does not include the potential for plant
or animal toxicity. If beneficial reuse may result in exposure to plants or animals, the screening
values in those categories should also be considered. The following constituents should be
analyzed in the solid phase of the dredge material if it is to be used in a residential environment
that meets the exposure scenario described by the EPA:
•
•
•
•

Hexavalent chromium
Thallium
OC pesticides (especially dieldrin)
PAHs (especially benzo(a)pyrene)

If there is reason to suspect elevated levels of PCBs or dioxins (such as dredging near Mormon
Slough or the City of Stockton), those constituents also should be tested.
INDUSTRIAL

All of the constituents that have been tested in the past are below the screening levels for
industrial reuse or below the local background concentrations in the soil. If the dredge material
will be reused in an industrial environment that meets the exposure scenario described by the
EPA (see “Screening Values for Solid-Phase Constituents” on page 4-35), no testing of the solidphase constituents should be required.
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DATA GAPS FOR SOLID-PHASE ANALYSIS
1. Data are needed on the local background soil concentrations for the following
constituents: thallium, hexavalent chromium, aluminum, antimony, and cobalt.
2. The constituents that may cause impacts from bioaccumulation need to be identified,
and appropriate screening levels for beneficial reuse need to be developed.
3. Long-term monitoring of actual impacts from contaminants of concern in an upland
environment should be conducted to determine whether the soil supports healthy
plant and animal life.

Environmental Fate of Metals
The environmental fate of many metals is complex and depends on a number of different
environmental factors. The solubility of a metal depends on its speciation (its valence state) and
what is available for it to bind with. Some of the most important factors affecting metal
solubility are salinity, pH and redox state. Other factors include the presence of microbes, or
other compounds for the metals to bind with, such as sulfides, hydroxides, ligands, carbonates,
or organic matter. Thus, it is difficult to make any general statements about solubility of metals
in dredge material. It’s important to realize that all of these factors can change considerably
once dredge material is placed in an upland environment and exposed to oxygen. Currently
there is no reliable method to determine how the solubility of metals in dredge material will
change with oxidation state. The potential for pH changes is often measured using a ratio of
acid generating potential to neutralizing potential. Citrate buffer can be used in the Waste
Extraction Test to simulate leaching behavior under acidic conditions. Salinity tends to leach
from dredge material fairly rapidly. Metals in the leachate often show a peak concentration
after much of the salinity has leached away. Since the mobility of metals is quite complex, they
should be analyzed in each of the exposure pathways: solid phase, leachate, and effluent.

Uncertainty of Pre-Dredge Analysis
Dredging projects are evaluated based on the results from a pre-dredge analysis. The project
applicant collects sediment and water samples, and provides the results of the analysis to
Regional Board staff with the application for a dredging permit. Regional Board staff makes
decisions about the likelihood of impacts on the basis of these results. The amount of sampling
required is based on the best professional judgment of Regional Board staff, in consideration of
cost and potential risk from the project.
Monitoring during the dredging project is generally limited to the effluent and the receiving
water. Monitoring of the groundwater or long-term impacts to the ecosystem is rarely done
unless the results indicate a potential problem. Results from the effluent monitoring can be
immediate for a few constituents (such as DO or pH) but may take several weeks for other
constituents, such as metals. There is potential for water quality impacts to occur but not be
detected until the results of monitoring are obtained several weeks later.

Delta Dredging and Reuse Strategy

4-75

June 2002

Chapter 4. Analysis and Evaluation of Contaminants
Identified in Historical Delta Dredging Operations
It is important to realize the amount of uncertainty associated with the results of the pre-dredge
analysis, since Regional Board staff relies heavily on those results to predict impacts. This
section discusses the sources of uncertainty and recommends more reliable predictive tools.
The major areas of uncertainty in the pre-dredge analysis include:
•

Whether the pre-dredge samples adequately represent the material to be dredged.

•

Time between when samples are collected and analyzed and when the dredging
project occurs.

•

Whether analyses include all constituents that may cause impacts.

•

Errors associated with sample collection methods, sample transport and storage, and
laboratory analysis.

•

Accuracy and precision of sample analysis methods as they relate to actual field
conditions (MET, DIWET, acid-generating potential, WET, and solids analysis).

•

Uncertainty in determining site-specific factors (attenuation factors, mixing zones,
and type of reuse).

•

Uncertainty in determining screening values.

Whether the Pre-Dredge Samples Adequately Represent the Material to Be Dredged

Each cubic yard of material is equivalent to about 200 gallons. If hydraulic dredging is used,
the ratio of sediment to water is between 1:4 and 1:10 (between 10 and 25% solids). This equates
to between 800 and 2,000 gallons of water that is entrained with the sediment, possibly resulting
in increased concentrations of some contaminants. For example, if one sediment sample is
collected per 10,000 cy of dredge material to be removed, the sample represents 2,000,000
gallons of sediment and up to 20,000,000 gallons of water entrained with the sediment.
It is not likely that 10,000 cy of sediment and 20 million gallons of water are completely
homogeneous. Since the dredge material becomes well mixed during the dredging and
disposal process, the overall character of the material is more important than the variability.
Compositing samples can be a cost-effective way to obtain an average concentration and reduce
the variability of discrete samples. Discrete samples should be used if some areas have higher
concentrations of contaminants, such as locations adjacent to fueling areas, loading docks, or
other sources of contamination. Contaminated areas can be avoided, treated, or disposed of
differently than the other dredge material. A minimum of two samples should be analyzed for
every project. Analytical results from two samples give some idea of the variability of the
sediments in the area.
The locations of the sediment samples should be carefully planned to take into account a
number of different factors, including the:
•

Spatial distribution of the sediment to be removed,
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•
•
•

Depth of dredging,
Differences in depositional environment (due to variations in flow dynamics), and
Potential for sources of contamination (past and present).

Because of these differences, it is difficult to make rules regarding the placement of sediment
samples. Regional Board staff recommends that the project applicant provide a bathymetric
survey of the area to be dredged with proposed placement of the sediment samples to be
collected (including the rationale or any relevant information to their placement). The project
applicant and Regional Board staff should discuss and reach consensus on sample locations
before the applicant conducts any field sampling.
If composite samples are analyzed, the project applicant should archive the discrete samples
that make up the composite should be archived until the results come back and are reviewed by
Regional Board staff. The archived samples should be properly stored so that physical and
chemical changes are kept to a minimum. The archived discrete samples may provide valuable
information for defining contaminated areas, if the composite samples have elevated
concentrations.
In summary, each sample that is collected and analyzed for the pre-dredge analysis represents a
large amount of material and is used to predict potential impacts from the project. It is
important to carefully select the location of the sample so that it is most likely to be
representative of the material to be removed. Composite samples should be used in most cases
to obtain “average” concentrations of constituents in the area. Discrete samples should be used
if there is reason to believe that one area may be different from the others (a source of
contamination or different depositional environment).
Time Between Sample Collection and the Dredging Event

In an ideal world, sediment and water samples would be collected and analyzed immediately
before the dredging project began. Although this is not possible, samples should be collected as
close to the time of the dredging project as possible. The more time that passes, the more likely
that the sediment character may change, the sediment may be washed downstream, new
sediment may be deposited, or a spill may occur that affects sediment quality. Consequently,
the more time that elapses between sample collection and initiation of the project, the less likely
that the sediment samples will be representative of the material to be dredged. It often takes
months for applications to be reviewed and approved by regulating agencies, however, and the
sediment quality information also should be included as part of the CEQA review. Regional
Board staff will allow “older” sediment results considering the practical limitations of project
approval timeframes, but sediment results that are several years old would not be considered
representative of the material to be dredged.
Laboratory and Field Sampling Errors

The end result of the pre-dredge sampling and analysis is a decision based on a recorded
number. It is critical for the decision maker to be aware of all of the factors and uncertainties
that influence the accuracy of that number. A significant source of uncertainty involves the
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methods used in collecting, storing, transporting, compositing, preparing, and analyzing the
sample. Because accredited laboratories follow standardized procedures and quality control
measures to determine the accuracy of the analysis, much of the uncertainty comes from the
field sampling methods. While the knowledge and experience of those performing the field
sampling varies considerably, the inaccuracies can be reduced by following documented fieldsampling protocols. Some of the uncertainty of field sampling methods includes, but is not
limited to, the following areas:
•

Incomplete recovery of the sample.

•

Contamination or cross-contamination from field equipment that is not cleaned
properly or field personnel handling the sample.

•

Insufficient labels on the sample container.

•

Improper containers (some compounds degrade in sunlight or volatilize if not in a
sealed container).

•

Leaving headspace in the container that may allow contaminants to volatilize or
oxygen to change the character of the material.

•

Improper storage of samples while being transported to the laboratory (most
samples require 4oC constant temperature).

•

Improper sample preservation methods (some samples require an acid preservative).

•

Contamination while mixing composite samples or incomplete homogenization of
the sample.

•

Using a method of sample mixing that increases the solubility of some constituents,
probably due to oxygenation (e.g., mechanical mixing).

A number of actions can be taken to decrease the uncertainty of the field sampling, the most
important of which is to have a documented field procedure that is followed by all field
personnel. Most errors in the field are caused by inadequate training of the field staff. The field
procedure should be a part of a sampling and analysis plan that includes the:
•

Procedures to be used by field personnel regarding sample collection, container
preparation, and storage of the sample.

•

Instructions on container type, preservatives, and maximum hold time.

•

Location where the sample is to be taken and a label description for each location.

•

Chain of custody procedures.

•

Quality control procedures, such as duplicates and field blanks.
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•

Name of laboratory(ies) that will be performing the analyses.

•

Instructions to the laboratory on how to store samples and prepare them for
analyses.

•

Type of analysis to be performed on each sample and the expected practical
quantitation limit (PQL).
Accuracy and Precision of Sample Analysis Methods

Additional References
The following references provide further information about
developing sampling and analysis plans for dredging
projects:

National Field Manual for the Collection of Water Quality
Data. 1999. http://water.usgs.gov/owq/Field Manual/

Six different sediment assessment methods may be
used during the pre-dredge analysis to characterize the
sediments and their potential for impacts:
•

Water Quality Field Manual for the State Water Project.

1998. California Department of Water Resources.
Sacramento, CA.

A solids analysis is used to characterize the
total amount of a constituent in the solid
phase.

•

The acid-generating potential/ neutralizing
potential is used to characterize whether the
sediment is likely to cause acidic conditions
(low pH) over time, which can affect the
amount of metals that will become soluble and leach.

•

The WET method is commonly used to characterize waste that may be subjected to
acidic conditions (such as a landfill). The sediment has citrate buffer added (pH 5),
followed by agitation, then filtration. The filtered solution is analyzed to estimate
the soluble fraction of the sediment.

•

The DIWET, a modification of the WET described above, uses deionized water
instead of citrate buffer. This method is used to estimate the soluble fraction of the
sediment under neutral (non-acidic) conditions.

•

The SET was designed by the Corps to determine “in-water” impacts from the
resuspension of sediments during dredging operations and aquatic disposal. The
Corps’ Inland Testing Manual contains the procedures for the SET. The procedure
mixes sediment and water from the site in a 1 to 4 ratio and agitates (without
aeration) for 1 hour. The mixture is then allowed to settle for a specified period of
time before the supernatant at the top is decanted and analyzed.

•

The MET test also was designed by the Corps and is a modification of the SET
described above. The MET was designed to estimate the quality of the effluent that
might be discharged from an upland disposal facility. The main difference between
the MET and the SET is that the MET requires aeration during the agitation period.
This aeration simulates oxidizing conditions that may occur during the hydraulic
dredging and upland placement. The MET is not appropriate for determining in-
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water impacts from oxygen-depleting compounds
concentrations may be reduced by the aeration.

or

ammonia,

as

their

SOLIDS ANALYSIS

Since the solids analysis includes concentrations from both the solid phase and soluble phase,
there is little uncertainty due to conditions of the sample or sample processing. Most of the
uncertainty is associated with the screening values rather than obtaining the concentration of
the samples. Uncertainty can come from several different sources:
•

Selection of laboratory species versus the actual species that may be exposed;

•

Extrapolation from one type of animal to another;

•

Laboratory conditions that are different from field conditions;

•

Population level effects, which may result from changes that are not detected in
laboratory studies (e.g., reproductive and growth decreases or abnormalities); and

•

Assumptions about field behavior and range of the exposed organism.

Based on this level of uncertainty, the solids screening value assumptions should always be
reviewed to make sure they are appropriate for the proposed situation. Site-specific or projectspecific risk evaluations would be more appropriate but are also more expensive. If some
constituents are frequently found as “potential problems,” a pilot project with extensive
monitoring should be performed to determine whether the suspected levels are actually causing
impacts in the Delta upland environment.
ACID-GENERATING POTENTIAL AND NEUTRALIZING POTENTIAL

Uncertainty in the acid-generating potential and neutralizing potential methods arise from how
the impacts are expressed over time. Acid generation generally takes more time to develop as
sediments become oxidized in the upland environment and sulfides are converted to sulfates.
In the short-term, neutralizing compounds, such as carbonates, tend to leach fairly rapidly.
Therefore, it is generally necessary to look at a ratio of neutralization to acid generation, rather
than just the difference. Generally, two to three times more neutralizing compounds available
is preferable so that, after leaching, enough will remain to neutralize the pH after the sediment
oxidizes. If the ratio is less, the soil pH can be monitored and soil amendments (such as lime)
can be added to compensate for acid generation.
WASTE EXTRACTION TEST AND DEIONIZED WATER WASTE EXTRACTION TEST

Both of these methods are widely used in California to characterize solid waste for different
disposal options (see discussions under “Analysis of Deionized Waste Extraction Test Results” on
page 4-65 and “Analysis of Modified Elutriate Test Results for the Effluent Pathway” on page 4-53).
The main purpose of the test is to determine the soluble fraction of the soil or sediment that may
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be available to leach and move into the groundwater. While the test provides an estimate of
contaminant exposure in the leachate pathway, uncertainties exist concerning the accuracy of
the tests.
•

Results give only some idea of the amount that is available to leach, not the actual
concentrations of leachate.

•

The actual concentrations in leachate depend on the amount of water available for
dilution, pH, salinity, and oxidation state.

•

Over time, the oxidation state will change after sediments are taken out of the water
and placed upland.

•

Oxidation may occur over 6 months to several years, depending on conditions and
sediment type.

•

As material becomes increasingly oxidized, some metals become more mobile, and
others become less mobile

•

Currently, there is no method to determine what the leachate concentration might be
after the material has oxidized.

•

No studies have been conducted to relate the results of the DIWET to actual leachate
values observed in the field.

The Corps has developed a test similar to the DIWET – called the Sequential Batch Test, which
uses a similar method but with a different dilution ratio. Research should be conducted to
compare DIWET and Sequential Batch Test results with actual leachate values obtained over
time in the field.
STANDARD ELUTRIATE TEST AND MODIFIED ELUTRIATE TEST

The SET is used to predict concentrations and water quality impacts at the dredge site, and the
MET is used to estimate concentrations that may be present in effluent discharged from the
disposal site. Uncertainties are associated with these tests due a variety of site-specific factors.
In addition, timing variables during testing may differ from the actual conditions during the
dredging and disposal processes.
•

Information from the Corps’ Field Verification Program and published technical notes
indicates that the MET is a good ballpark indicator of concentrations of metals in the
effluent from a CDF.

•

Concentration of organic chemicals (such as pesticides and PCBs) highly depend on the
suspended solids concentrations since most of these compounds tend to be insoluble. The
suspended solids concentration in the MET may be different than in the effluent, depending
on factors such as settling time, depth, wind and wave resuspension, and configuration of
the CDF. The MET may over- or under-estimate the concentration of some constituents.
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•

No data are available to determine how results from the SET or MET can be used to evaluate
oxygen-depleting compounds (BOD and COD) or ammonia in either the effluent or the
dredging location.

•

The MET and SET results depend on receiving water conditions at the time of sampling.
Some constituents are characterized by seasonal or even daily fluctuations in concentration,
such as BOD or salinity. The receiving water conditions may change substantially between
the time of pre-dredge sampling and several months later when the project occurs.

•

High concentrations in the SET or MET results may be due to the receiving water conditions
rather than the act of mixing it with the sediment. The only way to determine the source is
to analyze the receiving water alone, as well as mixing the receiving water with sediment.
This is more costly. It might also be possible to preserve receiving water samples obtained
at the time as pre-dredge samples to be analyzed later if SET or MET results indicated
elevated constituent concentrations.

•

Pre-dredge MET results obtained for the Sacramento and Stockton Ship Channels have not
been compared with water quality monitoring data obtained during the dredging.

AQUATIC DISPOSAL AND BENEFICIAL REUSE
Aquatic disposal is a commonly used method of dredge material disposal in many parts of the
country, including the Bay area. This method is often the most economical, particularly in
urban areas where land is expensive. Aquatic disposal is often the preferred method when
saline dredge materials from a marine environment are involved, because high salinity impairs
beneficial reuse in an upland environment. Aquatic disposal has rarely been used in the Delta
in recent years for several reasons:
•

Most of the waterways in the Delta are too shallow to provide much storage capacity
for dredge material.

•

There is concern about the dispersal of the material to areas where it may block
navigational access and need to be dredged again.

•

There are water quality concerns including turbidity, suspended solids, and
contaminants that may affect drinking water supplies or sensitive aquatic species.

•

No Delta-specific guidance has been established that can be used to determine
whether the material is suitable for an aquatic environment.

There may be increased interest in using dredge material in an aquatic environment in the
future for habitat restoration projects in the Delta. Dredge material could be used to create
shallow water habitat in some areas. There is also potential for the dredge material to be used
to bring the land levels up on the interior of some islands, so that the levees could then be
breached to create shallow-water habitat or wetlands.
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There are several different options for aquatic disposal and reuse. Several dispersive aquatic
disposal sites are located in San Francisco Bay, where dredge material is simply disposed of
from barges or hopper dredges. The currents in the Bay usually disperse the material to
prevent mounds from forming. In some places, particularly on the East Coast, dredge material
is placed in an underwater area that is contained with dikes. This method is known as confined
aquatic disposal (CAD) and is used to prevent dispersion of the dredge material. If the material
placed in the CAD site is contaminated, it can be capped with clean fill to prevent exposure to
benthic organisms. In some cases, these disposal sites are located adjacent to the shore, and as
the material accumulates, the site is eventually converted to dry land. One site like this was
converted into a golf course. Another option could be to place the material in an area that is
above the water line, but may have exposure pathways that mainly affect aquatic life. One
example of this would be placement on the water-side of levees, riparian habitat enhancement,
or in-channel islands.

Pathways of Exposure for Aquatic Disposal
The pathways of exposure for aquatic disposal and beneficial reuse of dredge material are
different from those for upland disposal. The receptors for aquatic disposal are aquatic life
(including benthic life) and other receptors that may be exposed from use of the water (such as
drinking water for humans and wildlife, irrigation water for plants, and bioaccumulation
through the food web). The Corps have done extensive research in aquatic and ocean disposal
of dredge material, which is available on the web site: http://www.wes.army.mil/el/dots.
The Corps and EPA have jointly published a guidance document for aquatic disposal called
the Inland Testing Manual. The manual does not provide criteria but does describe a testing
procedure that can be used to determine the suitability of dredge material for aquatic disposal.
The analysis is described as a tiered evaluation that may include physical, chemical and
biological testing of the dredge material.
The Inland Testing Manual describes three potential exposure pathways for contaminants in the
aquatic environment:
•
•
•

Benthic organisms exposed to the sediment,
Aquatic organisms and other users of the water exposed to the water column, and
Bioaccumulation.

The Inland Testing Manual also suggests specific test procedures for each of these exposure
pathways.

Issues Regarding Aquatic Disposal and Selection of Screening Values
The two general areas of concern for aquatic disposal of dredge material are short-term impacts
on water quality and benthic life from the placement of the material and long-term impacts
from any contaminants in the material in the aquatic environment.
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Short-Term Impacts

The potential short-term impacts that need to be addressed from aquatic placement of dredge
material include:
•
•
•

Burial of benthic life at the placement site,
Suspended sediments and turbidity released in the water column, and
Contaminants released to the water column during placement.

The Corps have developed some models and test methods to estimate potential impacts of
aquatic placement that are available on their web site. These assessment methods generally
deal with deeper placement environments such as in a bay or offshore and are not applicable to
shallow environments of less than 35 feet (such as the Delta). Considering that the Delta
provides drinking water for more than 22 million people and provides habitat for several
sensitive and listed species of aquatic life, it is unlikely that a project would be permitted to
place dredge material in an aquatic environment in the Delta without some sort of containment.
The containment should be designed to isolate suspended solids, turbidity and contaminant
release to a defined area so that the placement of material would not affect beneficial uses of the
water.
Long-Term Impacts

Although the dredge material already comes from an aquatic environment, there is concern that
placement in another location may spread contamination or relocate contamination from one
area to another. The material must be assessed to determine whether there are contaminants
that could cause environmental impacts at the new placement location. The three general areas
of concern for contaminants in material placed in an aquatic environment include:
•

Toxicity to benthic life;

•

Partitioning into the water column that may impair beneficial uses of the water
including, but not limited to, drinking water and aquatic life; and

•

Bioaccumulation of contaminants in benthic and aquatic life, including impacts on
humans and wildlife that may ingest fish, shellfish, or invertebrates with
accumulated toxins.

There are many different methods of assessing contaminants in sediments; the topic is complex
and controversial. It is beyond the scope of this document to provide adequate technical
analysis to recommend any particular approach for assessing dredge material for aquatic
placement. The following sections provide a brief overview of some of the issues and possible
options, including:
•
•
•

A tiered approach,
Sediment quality assessment guidelines (SQAGs), and
Weight of evidence.
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TIERED APPROACH

As discussed earlier, the Corps and EPA published a guidance document for aquatic disposal
assessment, known as the Inland Testing Manual. The Inland Testing Manual recommends the
used of a tiered evaluation system, where testing begins at the bottom tier and proceeds only
until there is enough information obtained to make a decision. The tiered evaluation can be
illustrated as a matrix with four tiers and three exposure pathways.
SEDIMENT QUALITY ASSESSMENT GUIDELINES

One method of assessment relies on
comparison
of
concentrations
of
contaminants from chemical testing of the
sediment to reference concentrations, known
as SQAGs). There are two basic approaches
for developing the SQAGs: empirical and
theoretical.

Additional References
on Empirical SQAGs
Further references on empirical sediment
assessment guidelines (SQAGs) include:
•

quality

Long et al. 1995. Environmental Management,

Empirical approaches of developing SQAGs
Volume 19.
are based on associations between chemical
concentrations in bulk sediment and • Macdonald et al. 1996. Exotoxicology, Volume 5.
measures of biological effects that have been • Ingersoll et al. 1996. Journal of Great Lakes
Research, Volume 22.
observed empirically.
The values are
computed by compiling studies done on
•
Long et al. 1998. Environmental Toxicology and
“effects” associated with a particular
Chemistry, Volume 17.
concentration. The following is an example
of how empirical SQAGs were calculated by • Smith et al. 1996. Journal of Great Lakes Research,
Volume 22.
Edward Long (1998). Information from a
number of studies on a particular • Long and MacDonald. 1998. Human and Ecological
Risk Assessment, Volume 4.
contaminant is collected. In each study, the
concentration is identified that is the
•
Field et al. 1999. Environmental Toxicology and
concentration below which effects rarely
Chemistry, Volume 18.
occurred (no observable effect level [NOEL])
or the concentration above which effects may
begin (lowest observable effect level [LOEL]). These concentrations from all the studies are
ranked in ascending order. The 10th percentile of the ranking is known as the effects range low
(ERL).
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Some of the disadvantages of this approach include:
•

There is no cause-and-effect association established, only co-occurrence.

•

The “effects” can vary from study to study and may not be differentiated when the
data are put together.

•

In many cases, the main effect measured is mortality, but sub-lethal effects such as
reproduction, growth, behavioral changes, and increased susceptibility to disease
may have profound ecological impacts that are not assessed.

•

Bioaccumulation impacts are not addressed.

•

Bulk concentrations do not address the bioavailability of the contaminant.

•

Empirical SQAGs are not reliable as predictors of toxicity, although they have been
fairly reliable at predicting the lack of toxicity.
The advantages of this approach include:

Additional References
on Theoretical SQAGs
Additional references on theoretical
assessment guidelines (SQAGs):

sediment

quality

DiToro, D. M. 1989. A Review of the Data Supporting the
Equilibrium Partitioning Approach to Establishing
Sediment Quality Criteria In Contaminated Marine
Sediments – Assessments and Remediation. Marine
Board, National Research Council, pages 100-114.
National Academy Press. Washington, DC.
DiToro, D. M., C. S. Zarba, D. J. Hansen, W. J. Berry, R. C.
Swartz, C. E. Cowan, S. P. Pavlou, H. E. Allen, N. A.
Thomas, and P. R. Paquin. 1991. Technical Basis for the
Equilibrium Partitioning Method for Establishing Sediment
Quality Criteria. Environmental Toxicology and
Chemistry, 11(12): 1541-1583.

•

Empirical SQAGs are available for most
substances.

•

The empirical SQAGs for no effect or low
effect have been fairly reliable at
predicting sediments with no toxic effects
(sediments below the no-effect SQAGs
have a low probability of being toxic).

•

The SQAGs can be used to answer the
question “Is this sediment likely to be
toxic or not?” (Long 2000).

Theoretical approaches for developing SQAGs are
based on water quality criteria and a theoretical
basis for partitioning between the sediment and the
water column. The theoretical approach is based on
the assumption that the concentration in the pore water, not the bulk sediment, is the best
predictor of impacts. Direct measurement of pore water is difficult because the water must be
anaerobically measured in order to maintain field conditions. Therefore, theoretical approaches
generally are based on calculations of pore water concentrations from the bulk phase sediment
concentrations that take into account the properties of the sediment and the properties of the
contaminant of concern. For example, many organic compounds partition between the organic
matter in the sediment and the pore water. This property can be measured in the laboratory
and is known as the organic carbon partitioning coefficient, or Koc. The SQAG can be calculated
based on the Koc, the amount of organic carbon in the sediment (foc) and the water quality
criteria (WQC) for the pore water (SQAG = foc * Koc * WQC). For metals, it has been shown that
divalent metals tend to stay bound by sulfides in the sediments (known as acid volatile sulfides
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[AVS]). Thus, the bioavailability and toxicity of metals do not depend on how much is in the
bulk phase, but rather the amount of metal present relative to the amount of sulfide present.
Based on this assumption, the SEM/AVS (simultaneously extracted metals/acid volatile
sulfides) assessment method has been developed to determine concentrations of divalent metals
extracted as compared to concentrations of sulfides extracted. If the concentration of metals
extracted is greater than the sum of the sulfides, those metals may be bioavailable and cause
toxicity.
The disadvantages of this approach include:
•

So far, theoretical SQAGs are available only for PAHs and five metals.

•

Theoretical SQAGs can be used to answer the question “Can this contaminant, at this
concentration, in this sediment contribute to or cause toxicity?”

The advantages of this approach include:
•

The effects are based on water quality criteria and therefore are protective of the
beneficial uses of water.

•

Theoretical SQAGs address bioavailability by taking into consideration sediment
characteristics such as organic carbon content and presence of sulfides.

•

Theoretical SQAGs are based on the theory of equilibrium partitioning, chemical
characteristics, and sediment characteristics.

WEIGHT OF EVIDENCE

The weight of evidence approach uses multiple assessment methods; the results of all
assessment types are evaluated as a “weight of evidence” in support of the conclusion. The
types of assessment that might be included in this approach are chemical testing, biological
toxicity tests, tissue chemistry, and in-situ surveys of benthic invertebrates. For example, in
December 1997, the Bay Protection and Toxic Cleanup Program used a triad approach in Los
Angeles Harbor, using toxicity testing, benthic surveys, and chemical analysis for the
assessment. The chemistry analyses included bulk-phase, SEM/AVS, pore water chemistry,
and sediment-water interface tests. In this study, chemistry results were compared to a number
of SQAGs, water quality criteria, and a database of statewide sediment concentrations.
Biological toxicity tests included exposure of amphipods to bulk sediment, and sea urchin
fertilization and development in sediment pore water. In-situ benthic surveys were compared
to a benthic community index and reference sites. This information was combined and used to
determine the relative level of pollution and associated biological impacts.
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The disadvantages of this approach are:
•
•
•

Cost.
Complexity of interpreting results.
May have conflicting results.

The advantages of this approach are:
•

Comprehensive assessment that provides information on exposure, responses, and
adverse effects.

•

Minimizes risk of inaccurate or incomplete assessments.

•

Recognizes the complexities of sediment assessment.

•

“Weight of evidence” is the most reliable method for the “middle class” of sediments
that are not clearly contaminated or clearly uncontaminated (Long 2000).

CONCERNS ABOUT SEDIMENT ASSESSMENT IN REGULATORY DECISIONS

A great deal has been published about sediment assessment and the use of SQAGs by
regulatory agencies. Recommendations were made at two conferences on this topic:
(1)

Collection, Analysis, and Interpretation of Sediment Quality Data: 2000 Course
sponsored by Southern California Coastal Water Research Project and the San
Diego, Santa Ana, and Los Angeles Regional Water Quality Control Boards.

(2)

Use of Sediment quality assessment guidelines in the Assessment and
Management of Contaminated Sediments: 1997 Short Course by Society of
Environmental Toxicology and Chemistry.

The 2000 course (1) contained the following guidelines and recommendations:
•

Sediment guidelines are not absolute predictors of effects and are not
substitutes for biological measures. Sediment guidelines can be used to
identify the probability of toxicity and to compare and rank sites or chemicals
of concern.

•

There are uncertainties associated with sediment guidelines. No guidelines
are available for many substances or that address bioaccumulation. The
guidelines may not apply to sediments with little organic carbon (such as
sand) or with high organic carbon (such as peat). Guidelines are more
reliable for some constituents than for others.

•

The best way to use chemistry data is to use guidelines from both theoretical
and empirical approaches, either together, or in sequence. Use empirically
derived guidelines first to see if there is a likelihood of a problem. Use the
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theoretical-derived values to determine which chemicals might be the bad
actors.
In the 1997 short course (2), the following concerns were expressed over the use of SQAGs:
•

There currently is a lack of consensus and lack of available guidance on
which SQAGs to use and how.

•

There is not a procedure to address the additivity of chemical mixtures.

•

There is a poor understanding by regulatory agencies on what guidelines
mean.

•

There remains a disconnect between biological endpoints and protection of
human and wildlife health.

•

There remains concern over the ecological relevance of SQAGs.

•

Because of their limitations, SQAGs should be used in conjunction with other
tools, such as toxicity testing and benthic surveys, to obtain a weight of
evidence that supports sediment management decisions.

•

SQAGs provide relevant tools for screening sediment chemistry data,
designing monitoring programs, identifying the need for source controls,
classifying hot spots and ranking sites, identifying chemicals of potential
concern, and establishing candidate sediment quality remediation objectives.
However, SQAGs generally cannot be used alone as pass/fail criteria.

•

Multiple SQAGs should be evaluated and the most appropriate should be
used to develop sediment quality remediation objectives for a particular site.

•

Effects-based SQAGs do not consider the potential for bioaccumulation;
therefore, bioaccumulation-based SQAGs should be evaluated and use, as
applicable, to support the establishment of sediment quality remediation
objectives.

FUTURE ACTION

Given the complexity and controversy surrounding sediment assessment and the use of
SQAGs, an in-depth analysis and development of recommendations are beyond the scope of
this document and the resources available in this contract. Presently, the Regional Board does
not intend to recommend guidelines for aquatic placement of dredge material for the following
reasons:
•

The State Board is in the process of developing SQAGs. Although this process is just
beginning and may take several years to complete, the Regional Board most likely

Delta Dredging and Reuse Strategy

4-89

June 2002

Chapter 4. Analysis and Evaluation of Contaminants
Identified in Historical Delta Dredging Operations
will implement these guidelines, when available, in order to be consistent with other
regions.
•

No projects currently are proposing aquatic disposal or placement of dredge
material in the Delta.

•

Any future projects that propose aquatic disposal will be required to provide an indepth environmental analysis in order to comply with CEQA. When reviewing the
environmental analysis for future projects, Regional Board staff will consider the
issues discussed in this section.

WETLAND BENEFICIAL REUSE OF DREDGE MATERIAL
CALFED ecosystem restoration actions over the next 30 years include the creation and
restoration of large amounts of wetland habitat. Dredge material has been mentioned as a
possible source of material to raise land elevation so that submergent vegetation may form.
Wetland environments can include the exposure pathways from aquatic placement: benthic,
water column, and bioaccumulation; and may include exposure pathways described in the
upland placement section, particularly plant and terrestrial animal exposure to contaminants.
The probable exposure routes may vary, depending on whether the wetland is submerged
continually or seasonally.
While sediment in aquatic environments typically lacks oxygen (reducing or anoxic conditions)
and sediment in upland environments are exposed to ample oxygen (oxidizing conditions), a
range of conditions or fluctuating redox conditions may be associated with wetland
environments. These variables complicate assessing the mobility (solubility) of constituents in
wetland environments, especially metals, since the variables significantly affect the mobility of
constituents.

Issues Related to Beneficial Reuse of Dredge
Material in a Wetland Environment
The major unresolved issue in using dredge material in a wetland environment is mercury. The
natural soils in the Delta have an average mercury concentration of only 0.05 mg/kg, while
sediments in the Delta have an average concentration six times higher at 0.3 mg/kg.
“Hotspots” of mercury are found in the sediments of up to 34 mg/kg (about 600 times more
than the natural soil concentration). The elevated levels of mercury in the Delta originate from
mercury mines in the upper watershed and mercury that was used to extract gold during the
gold mining era. One form of mercury, methyl-mercury, bioaccumulates in fish tissues and
other aquatic life. Ingestion of mercury-laden fish by humans or wildlife can cause birth defects
and neurological effects. Current fish advisories recommend limiting fish intake in the Delta
because of mercury.
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There is some evidence that the redox conditions in wetlands can increase the conversion of
elemental mercury to methyl mercury. Sulfur-reducing bacteria appear to be responsible for
the accelerated rates of mercury methylation. Sulfur-reducing bacteria exist in conditions that
are anoxic but not completely reduced, such as a wetland environment. Bacteria activity also
may be enhanced by the presence of organic carbon, which may be accelerated in wetlands as
vegetation dies and decomposes.
Future Action

Studies are currently underway to determine how wetland environments may affect
methylation of mercury and the bioavailability of mercury to aquatic life. Until definitive
scientific evidence is available, the use of dredge material in wetlands should be discouraged
unless concentrations of mercury are very low (below 0.1 mg/kg). Use of dredge material for
wetland development could exacerbate the existing mercury problem in the Delta.
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