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P. 0. Box 100
Sacramento, California, 95812-0100 : SWRCB EXECUTIVE

Re: = Comments on sediment quality objectives proposed in the SWRCB draft policy.

Dear Chair Doduc and Members of the Board:

By introduction, I am a toxicologist who has taught and practiced toxicology in
California for the past 33 years. Since 1984, I have worked on sediment quality issues for
stakeholders in the Newport Bay Watershed. My curriculum vitae is attached.

I am writing to provide comments on the draft report: Water Quality Control Plan for
Enclosed Bays and Estuaries. Part I. Sediment Quality. The report was issued on September
27, 2007 by the staff of the State Water Resources Control Board (SWRCB). The comments
will deal specifically with the proposed sediment quality objectives (SQOs) for DDT and:
chlordane.

My concern with the draft report is the lack of application of basic toxicological
principles in deriving SQOs. Toxicology relies on establishing dose-response by studying the
effects of different doses of a chemical on a biological system. These are controlled studies that
provide information on the dose-response relationship and toxicity thresholds. Modeling and
statistics are then applied to address uncertainty. The methods are well established and can be
found in numerous texts and in U. S. EPA reports on human and ecological risk assessment.
These well established risk assessment methodologies appear to have been overlooked in the
derivation of sediment quahty objectives.

The draft report proposes the use of multiple lines of evidence to determine which
chemicals are causing toxicity in sediments. The triad of chemical analysis, sediment toxicity
and benthic health are cited as the basis for the multiple lines of evidence. However, the most
important line of evidence in determining causation is the result of spiked-sediment bioassays.
In the absence of spiked-sediment bioassay results, sediment thresholds for toxicity can be
estimated from water column bioassays by equilibrium partitioning. Toxicity thresholds and
dose-response from these two types of bioassays, since they directly measure toxicity due to a



chemical, should have the greatest weight in determlmng whether a chemical is toxic at a given
level in sediments.

Unfortunately, neither of the two proposed SQOs are based on dose-response or toxicity
thresholds. The California LRMs and CSls are statistical metrics of paired chemistry and
sediment toxicity/benthic health measurements. The presence of a chemical in a toxic sediment
does not prove causation and should not be the basis for any SQO. Hundreds of chemicals are
~ often present in toxic sediments, some known to be at clearly tox1c levels, although most are not
: (for example, see Chapman et al., 1987).

.~ Toassert that 1. 52 ppb DDT in sediment is the threshold for moderate toxicity to the

" .benthos (Table 6, page 14 of Appendix A), stated on page 14 of Appendix A to mean that

moderate toxicity is: “Glear evidence of sediment pollutant exposure that is likely to result in

- biological effects;...”; is incorrect and illogical in light of the findings of sediment bioassays.

... Schuytema et-al. (1 989}vbsewed no mortality in Hyalella azteca at 1,300 ppb DDT. At levels
of 573 ppb and 1,230 ppb, DDT in sediments did not significantly increase mortality in

Rhepoxynius abronius (EVS Environmental Consultants, 1994). Donald D. MacDonald

concluded that the benthic toxicity threshold for DDT in sediments in the Southern California

Bight was 7,210 ppb (MacDonald, 1994).

The California LRMs and CSIs are validated i in the draft report by companson to _
published sediment quality guidelines (SQGs). Unfortunately, the comparison SQGs also rely
largely on association rather than on dose-response and toxicological thresholds. In addition,
the ERM for chlordane (Long and Morgan, 1990) and the PEL for DDT (MacDonald et al.,

1996) contain flawed data sets (see Flow Science et al., 2006). The 1995 publication cited as
the source of the ERM for DDT (Long et al., 1995) does not contain the data set from which the
ERM is derived. It is not possible to know whether an ERM is valid without knowing the
underlying data. '

In assessing chemical causation of sediment toxicity, all lines of scientific evidence,
particularly spiked-sediment bioassays and equilibrium partitioning from water column
bioassays, should be considered. The proposed California LRM and CSI sediment quality
objectives overestimate the toxicity potential of DDT and chlordane by several orders of
magnitude. - The-use of these proposed objectives for DDT and chlordane would waste valuable
resources that could be used to address the real causes of sediment toxicity.

I would be happy to réspond to any questions concerning the abo‘}e comments.
Sincerely,

Vad/

James L. Byard, Ph.D., D.A.B.T.

references and curriculum vitae attached



REFERENCES

Chapman, P. M., Dexter, R. N. and E. R. Long, Synoptic measures of sediment
contamination, toxicity and infaunal community composition (the sediment quality
triad) in San Francisco Bay. Marine Ecology Progress Series 37: 75-96, 1987.

EVS Environmental Consultants, Southern California damage assessment surface water
injury: sediment. September 27, 1994.

Flow Science Inc., Byard, J. L. Tjeerdema, R. S. and QEA Consultants Inc., DDT analysis
for the Newport Bay Watershed, stakeholder technical report submitted to the
SARWQCB for the OC TMDL, November 20,_2006.

Long E. R. and L. G. Morgan, The potential for biological effects of sediment-sorbed
_contaminants tested in the national status and trends program. NOAA technical
memorandum NOS OMA 52, Seattle, Washington, 1990. :

Long, E. R., MacDonald, D. D., Smith, S. L. and F. D. Calder, Incidence of adverse
biological effects within ranges of chemical concentrations in marine and estuarine
sediments. Environmental Management 19: 81-97, 1995.

MacDonald, D. D., Sediment injury in the Southern California Bight: review of the toxic
effects of DDTs and PCBs in sediments. Prepared for the National Oceanic and
Atmospheric Administration, August, 1994.

MacDonald, D. D., et al, Development and evaluation of sediment quality guidelines for
Florida coastal waters. Ecotoxicology 5: 253-278, 1996.

Schuytema, G. S., Nebecker, A. V., Griffis, W. L. and C. E. Miller, Effects of freezing on
toxicity of sediments contaminated with DDT and endrin. Environmental
Toxicology and Chemistry 8: §83-891, 1989. '



CURRICULUM VITAE

JAMES LEONARD BYARD

MAILING ADDRESS E-MAIL ADDRESS
3615 Maidu Place doctoxics@aol.com
Davis, California 95618

TELEPHONE NUMBER FAX NUMBER
530-758-2965 530-756-9034

EDUCATION

B.S., Biochemistry, Cornell University, 1960-1964

Ph.D., Biochemistry, University of Wisconsin, 1964-1968

Postdoctorate, Biological Chemistry, Harvard Medical School, 1968-1970
HONORS

Babcock F.e'llow, University of Wisconsin, 1967-1968

Arthritis Fellow, Harvard Medical School, 1968-1970
CERTIFICATIONS.

Diplomate of the American Board of Teoxicology, 1980-present
PROFESSIONAL SOCIETIES

Society of Environmental Toxicology and Chemistry

Society of Toxicology



EMPLOYMENT

Sole Proprietor of James L. Byard, Toxicology Cdnsultant, 1984 - present.
Consulting in basic and applied research in toxicology, risk assessment, auditing
toxicity studies, environmental fate of chemicals, and testimony as an expert witness.

Lecturer, Department of Environmental Toxicology, University of California,
Davis, California 95616, 2006 - present. Teaching University courses in toxicology.

Adjunct Associate Professor, Distinguished Visiting Scholar, and Lecturer,
Department of Environmental Toxicology, Univeristy of California, Davis, California
95616 (1984-1995). Teaching University courses in toxicology.

Assistant and Associate Professor of Environmental Toxicology, Department
of Environmental Toxicology, University of California, Davis (1974-1984). Teaching,
research, and public service in toxicology. Research in chemical carcinogenesis,
metabolism, mechanism-of-action, and primary liver cell cultures.

Research Assistant Professor of Toxicology, Center of Experimental Pathology
and Toxicelogy, Albany Medical College of Union University, Albany, New York
12208 (1970-1974). Teaching in toxicology and biochemistry. Research in
metabolism and mechanism-of-action of saccharin, carrageenan, dieldrin, mirex,
PCBs, hexachlorobenzene, methyl mércury, and freons.

CONSULTING EXPER_IENCE
Reviewed NIOSH criteria document for benzylchloride.
Reviewed EPA drinking watei' criteria document for dibromochloropropane.
Participated in the laetrile hearings in the California Governor's Office. |

Gave written and oral testimony to Proposition 65 Scientific Advisory Panels,
State and Regional Water Boards, and District Air Pollution Boards.

Consulted with the California Department of Pesticide Regulaﬁon, Office of
Environmental Health Hazard Assessment, U. S. Environmental Protection Agency,
and the U. S. Food and Drug Administration

Toxicology consultant to the Health Effects Study of the Replenishment of
Ground water with Treated Waste Water, County Sanitation Districts of Los Angeles
County.
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Member of the California Department of Health Service's Water Reuse Health
 Effects Panel.

Developed a surface and ground water monitoring program for Alpine
County, California.

Chaired a two-day conference on chemical carcinogenesis and teratology for
the California Air Resources Board. ' ‘

Toxicology consultant to several engineering firms dealing with cleanup of
hazardous wastes (e.g., Rocky Mountain Arsenal, Brio Refining, THAN- Fresno,
BKK Landfill, Concord Naval Weapons Station; Operating Industries Landfill,
Kopper's Oroville site, Silicon Valley groundwater contamination, Lincoln Vlllage,
etc.).

Consultant to several chemical companies (e. g., Monsanto, Syntex, IBM, U. S.
Borax, Du Pont, TH Agriculture and Nutrition, etc.). Assignments include risk
assessment, audits of toxicology studies, human exposure studies, and genetic
- toxicology studies. '

Consultant to the California Rice Industry Assocmtlon (risk assessment of rice
~ pesticides and rice smoke).

Consultant to The Irvine Company (predevelopment hazard assessments,
Proposition 65 compliance, pesticides and nietals in aquatic environments).

Evaluation of the hazards of consumer products to meet regulatlons of the
Consumer Product Safety Commission.

Consultant/expert witness for numerous legal cases involving human exposure
to aldrin, ammonia, asbestos, benzene, brodifacoum, cadmium, carbon monoxide,
chlordane, chlorine, chloroform, chlorpyrifos, chromium, creosote, 2,4-D, DBCP,
DDT, diazinon, dieldrin, diesel fuel, dioxin, endrin, ethyl ether, formaldchyde, freon
113, gasoline, heptachlor, hexane. isopropyl alcohol, lead, marijuana, mercury,
methyl bromide, methylene chloride, methyl ethyl ketone, methyl isobutyl ketone,
mixed hydrocarbon solvents, paraquat, parathion, PAHs, PCBs, pentachlorophenol,
perchlorate, perchloroethylene, phosdrin, selenium, silica, silvex, sulfur oxides, 2,4,5-
T, toluene, toxaphene, trichloroethane, trichloroethylene, vinyl chloride, vinylidene
chloride, xylene, etc. '

EXAMPLES OF TECHNICAL REPORTS

1. Assessment of legacy pesticide and PCB TMDL targets

2. Selenium concentrations in waterfowl eggs from the San Joaquin Wildlife Refuge.
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3. Risk assessment of the Denver Rail Yard, site of the Coors Baseball Field.
4. Risk assessment of vehicle emissions contaminating the Sweetwater Reservoir.

5. Comparison of hazardous materials in household wastes and industrial liquid
wastes.

6. Annotated biblidgraphy of industrial vitiligo.
7. Annotated bibliography of carbon monoxide poisoning.
8. Report on monitoring of rice pesticide residues in the United States and Japan.

9. Hazard assessment of amorphous silica in rice straw smoke.

10. Annotated bibliography of 2,4-D, 2,4,5-T, and 2,3,7,8-tetrachloro-dibenzo-p-
dioxin. :

11. Amnnotated bibliography of the acute dose-response of ammonia in humans.
12. Annotated bibliography of the acute dose-response of sulfur dioxide in humans.

13. Toxicant dynamics in an urban watershed.
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