PROPOSAL TO THE NEW YORK STATE HEALTH RESEARCH COUNCIL

TITLE: The Environmental Health Implications of Aerobic and
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PRINCIPAL INVESTIGATOR: Dr. Chun C. Lee (SSN S521-52-6704)
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DURATION OF PROPOSED WORK: January 1, 1979 through December 31, 1979

TOTAL AMOUNT REQUESTED: $31,080
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HEALTH RESEARCH COUNCIL

GRANT APPLICATION LAST NAME _ rae

SECTION I SOCIAL SECURITY #
521-52-6704

TQ BE COMPLETED 3Y PRINGIPAL INVESTIGATOR
T. ViILE GF PRUPUSAL The Environmental. z, G DEPARTENT, SERVICE, LAAORATORY

Health Implications of Aerobic and OR EQUIVALENT 1ab. for Environmentsz

aerobic Decomposition of Polvchlorinated Studies, Inst. of Environmental
Z. PRINCIPAL INVESTIGATOR Biphenyls iPEBs) Medicine, NYU Medical Center
in the Hudson Estuarvl. B. MAJOR STRDIVISIGH

Z. A. NAME (Lase, Pirss, Inicial) Medical Center

Lee, Chun €. 3. DATES of FROP0SED PROJECT PEITOD (THCS
APPLICATICN)
Jan.l

7. 3. TITLE OF POSITION
Research Scientist and Adjunct
Assistant Professor
2. C. MAILING ADDRESS (Struaz, City,
P.O. Box 817 State, Zip Code)
Tuxedo NY 10987

3. DIRECT COSTS
REQUZSTED FOR PIRST

4. Primary Site A.J. Lanza Labs

Z. D. DEGZEE | K. SOCIAL SEGURIIZ S0. -
Ph.D. 521-52-6704 3. ¥NEW YORK STATE
SENATORIAL DISTRICT ¥aEs 26
7. 7. TILIPEONE NROIL €. NEW YORK STATX -
AC (914)351-4229 ;1 ASSPMBLY DYSTRICT NUMBER 65

Date
C. Yes-Pandicg Raview
TO AR COMPLETED XY RESPONSIZLY AIMINISTRATIVE ACTHORITY
8. APPLICANT ORGANTZAIIONS (S) fO0. MAME, TITIZ, ADDRESS, AND TZLIPHONE NO.
Institute of Environmental Madicine OF QFYICLAL IN BUSINESS OFFICE WHO
NYU Medical Center SEOULD ALSO AE NOTIFIED IF AN AWARD IS MADZ.
550 lst Ave., New York NY 10016 John N. Ballow, Vice President for Finance
IRS # 135562309N TELEYSONE SUMBYR 212 679-3200 ext. 3611
9. NaZ, TIIIZ, AND IZLLFSONE 80. OF fl. IDENTITY ORCANTZATIONAL CCMPONENT IC
ontcm.msmmman RECIIVI CREDIT PFOR INSTTIIUTIONAL GRANT
RCANTZATTON I.A. Fitsgerald, Director (SZE INSTRDCTIONS)

rvﬁ& tration & In-
212 679-3200 2235 {0l New York University Medical Canter
CIaTI=l AD ACCIPTANCE. WE, 1EE UMDIRSIGNED, CARTLFY THAT THE SIAI=CIS

" EZRTTY AXE TRUE AND COMPLETE TO THE 3XST OF OUR YNOWLIDGE AND ACCEPT, AS TO ANY
GRANT AWARDED, TNE OBLICATION TO CCMPLY 7ITE NYS EXALTE RESZARCH COUNCIL TERMS

AND CONDTTIONS IN EFFRCT AT TSE TDME OF THE AWARY.

o T A, "_—_u"‘_rmcs YAED O T¥ 1.a. ] DAf
(SICNATURES REQUIRYD ON Zack 2’ ey
COPY. USE DARZ INK., "Pma” 16-31-7&
SIGNATTRES NOT ACCYPTARLI.) B 'mmwmmms. DTS
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(30TZ: Priseipal {ovestigator =ust also prafeu and sign profeesional assuraccs
at the end of Tesearch plaa)
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Priority Area & 7
—

Last Mame Lea
Section I Social Security #
§21-52-56704

RESEARCH OBJIECTIVES

NAME AND ADDRESS OF APPLICANT ORGANIZATION

New York University Medical Center, Inst. of Environmental Medicine
$50 First Avenue, New York, New York 10016

NAME, SOCIAL SECURITY NUMBER, OFFICIAL TITLE, AND DEPARTMENT OF ALL PROTESSIONAL
PERSONNEL ENGAGED ON PROJECT, BEGINNING WITH PRINCIPAL INVESTIGATOR

Chun C. Lee, Ph.D., 521-52-6704, Research Scientist and Adjunct
Assistant Professor, lLaboratory for Environmental Studies,
Institute of Environmental Medicine, NYU Medical Canter
{914) 351~5419

The.. J. Kneip, Ph.D., 031-36-5155, Deputy Director, lLaboratory
for Envirconmental Studies, Institute of Environmental Medicine,
NYU Madical Center

Joseph O'Connor, Ph.D., 011-34-2794, Assistant Director, Labora-
tory for Environmental Studies, Institute of Environmental
Madicine, NYU Medical Center

71TIE OF PROIRCT: THE ENVIRONMENTAL BEALTH IMPLICATIONS OF AEROBIC
AND ANAEROBIC DECOMPOSITION OF POLYCHLORINATED
BIPHENYLS (PCBs) IN THE RUDSON ESTUARY

It is known that PCBs recovered from environmental samples (e.g.,
water, sediments and organisms) are differeant from commercially
produced products by having an increased abundance of isomers of
high"chlorins content; isomers of low chlorine contant are
readily metabolized by organisms at lower trophic levels, or are
otherwise degraded in the environment. It is also known that PCB
isomers containing 50% or more chlorine are less active, biologi-
cally, than tha lower chlorinated isomers, hence those isomers
having high chlorins content may be less toxic. Consequently,
the health risk from environmental accumulations of PCBs may
change with tima because of differences in the degradation

rate., This study is proposed to investigate the mode and rates
of PCB degradation (Aroclor 1221, 1016, 1242 and 125%54) by
aquatic and estuarine fungi and anaerobic bacteria, and to assay
the relative toxicity of the PCB mixture remaining after micro-
bial action against sone key Eudson River organisms.

Page
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ERDJ'ECT comc'g'

Priority Azea ¢ 7

Last Name ZLee

Social Securizy # 521-52-6704

HRC # (Qffice usa omly)

Type of Application: Total Direct Costs Raquested:
X New Pirsc Tear 3_$31.08Q
Renewal of ERC #_ = Tocal $ N.a.
Date Submitted November 1, 1978

P:L'.lci;lll I::v.ltiptot Chun C. Leel Ph.D.

ipplicanc Iastitution New York University Medical Center

Resesrch Iastictucise INnstitute of Environmental Medicine, NYU Med. Center

Ira S. Goodman - Assistant Director, Office of Grants
Granc Manager: _._AWM&LMZOO X223:

Title of Proposal: The Environmental Health Implications of Aerobic and

Anaercbic Decomposition of Polychlorinated Biphenyls

(PCBs) in the Hudson Estuary

DO BOT WRITP BFLOW THIS LINE

Completenass Validsediom
(1) Preoper Signatyres

(S) Principal Inovestigalor
Assurance (Statement and
(2) Pacant/Copyright Signaturaes)
Agreenene (ERC~23)

(6) Progress Raport (Ranewal)
(3) Protecciom of Buman

e

Subjects (ERC-1) (7) Ioveation Rayort (ERC-1l)
(4) Protecziom of Labor- (8) Annual Iovextion

atary Aninals (Latter) Statament (HRC-12)
Date Rsceivaed B Date Reviewed
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PRIORITY AREA 4

SECTION II

Last Namea Lee

PAITILEGED COMMUNICATION

Social Securicy #521-52-5704

DEZATLID BUDGZT TOR FIRST 12-¥ONTH PERICD

(L

(2)

(3)

(4}

(3}

(8)

7

(%)

AMDUNT REQUISTED

% OF TDZ FRINGE
PERSONNEL TITLE QF POSITICN OR ESTORT SALAZY RAT® 2 TOTAL
20.5% %o 8/31/7%
] $£1% afterss/1/79
c, €, Lee Pr-ncioal Ipves-:gator 20% 4,486 974 5,460
—LM._Q'Connor _Jeghnigal Advisor K — __ 3% _N.C. =9
I..Koeip —2chnical Advigor — 5% _N.C.._ . =0-
T Sscretarial Help = __20% _2.407 __S523 = _2.,330
IEA Laboratorv Assist, _AQ0% 12,000 2,606 14,606
(L) Subeocal %8.8931 9.101 322 3235
CCNSTLIANT COSTS $
(2) Subcocal $__ _n. $_an-
IQUIMENT__vuariahle ghaker $.500
(3} Subcceal $_ S00 $ £00
SUP.Chemicals, reagents, media suoplies, 3
~habelled and unlabelled PCHS 1.000
—Boutine glasswars and gsolventy 1,000
.
Miscellaneous supplies (4) s 250 $ 3,000
dubtotal 3,000
TRAVIL
—————Trayel _t0 one domestic masting and 400
for rrazal o consult with colleaques
dﬂlﬂq ralatad uork
(3) Subtocal 3 _____ 40N $ __ann
2ATTINT COSTS s
(6) Subescal 3 2 s __-0-
OTIER IXPENSES (DITAIL) OQverbhead (158 of totald S 4,184
(7) Suoctocal S 4,184 $ 4,184
ALL DITCT COSTSuieccivnnnne ceetrreiianiessananns TCTAL $31.080

Page 1
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Priority Ares # 7
SECTION IT —_

Last Rane Lee

MUDGET ESTTMATES FOGR PFUTURE YrRAl2S
DIRECT COSTS ONLY (Omit Cants)* Social Sacusisy §

321-82-87n4
Pirsec Year
{Sazs As_
Datailad Budgzet
Descriatiasn on Page 3 Secand Year
(1) Perscmnael Costs, inclading fSringe benafits $22,998 N A
(2) Comsultant Costs (Includae fees, traval, atc.) ==
(1) Eguipment
€040
{4) Supplies
—a 000
(3) Travel
400
(&) Pacient Costa
-0=
{7) Other Ixpenses
(overhead 15% of total) 4,184
TCTAL DIRZCT COSTS $31,080 Sy

QAEMARYS:  Jugtify all costs for the first year for vhich the nead may not ba obvious.
For futurs yeaTs, justify equipmanc costs, &s well ss sy significanc change ia
any other category. (Usa comcinuacion pags Lif nasdad.)

Five hundred dollars is requested for the purchase of a small
variable shaker assembly for the gtowth of fungal and bacter:al

cultures. This piece of equipment is not available at the
Institute.

NOTI: Ccmpletion of these colizms does not obligate the NYS Zsalth Rssearch
Commcil to future funding. A= applicacion for raseval susc ba filed each vear.

Page &
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Priority Area / 2
Last NaZe _1ea

Social Securiz? J
$21~-52-5704

SECTION II

OTHZS RESEARCT STPPORT

List all resesarch support for sach iadividual includizg requests now
being cousidered, as wall as acy proposals beizg plazned, regardless of
revelance to this application. Include also current or peanding contracts,
fellowship avards, research career program awards, traiziag graats,
regatdless of the source of support., Include title of project, funding
source, amcunt of support, and iovestigator's tize commit=zent. List grant
menber{s) for all current support.

Suppert for Lee

CurTent: New York State DEC - Monitoring of PCBs in the Hudson River
June 1, 1978 = May 31, 1979 $44,000. 20 % of time.

New York University Medical Center Instituticnal = The
Anaerobic Degradation of PCBs by Aquatic and Estuarine
Bacteria. July 1978 - March 1979. $5,000, no salaries.

Pending: New York State ERDA - Power Plant Simulator Studies
December 1, 1978 - November 30, 1979 $90,000. 10% of time

Placoed: . S. NOAA-Sea Grant - Comparative Toxicity of of Environmental
PCEs vs. Commercial Preparations of PCBs in Hudson River Food
Pish. Approximately $75,000.

U.S. EPA - A Proposal to Devise Clean Up proceduras for Labor-
atory generated wastes. Approximately $10,000.

Page 3 MONS 207525 y



Prigrity Area ¢

BIOGRAPHICAL SKETCH -8t Name [ea

Sccial Security ¢
§21-52-5704
(Give the following information for all professicnal personnel beginning with
the Principal Investigator. Use continuation pages and follow the eame
general format for each persen.)

NAME TITLE BiRTHDATE
- ) (Mo.,Day, Yz.)
Chun C. Lee, Ph.D. Research Scientist and 08/31/39

_ Adjunct Assist. Prof.
PLACE OF BIRTH (City, State, Country) Preseat Nationality (If mon- Sax
U.S. citizen, indicate kind y. Male

Hong Kong of visa and expiration dats) __ Female
EDUCATION (Begin with baccalaureate training and include postdoczoral)
YEAR SCIENTIFIC
INSTITUTION  AND LOCATION DEGREE CONTERRED PIELD
Colo. State U. Pt. Collins, Colo. B.S. 1962 Zoolagy
U. of Miami Coral Gables, Pla. PH.D. 1969 Marine Science

HONORS
Achievement Award in Biological Science, Colo. State U. 1962.

NDEA Fellow 1962-1965, U. of Miami.
MAJOR RESEARCH INTEREST ROLE TN PROPOSED PROJECT

Environmental Pollution Project Director

RESEARCH AND/OR PROFESSIONAL EXPERIENCE {Starting with pressnt position, ]ist
training and experience ralevant to arsa of project. List all relavant
publications.)

See Attached Curriculum Vitae

MONS 207526
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P-iority Area #
BIOGRAPHICAL SKETCH last Name  Lee®

Social Securicy #
§21-52-6704
(Give the following iaformation for all professional personnel beglnning with
the Principal Investigator. Use continuation pages and follow the same
general formac for sach persen.)

HAME TITLE BiRTHDATE
. (Mo.,Day, Yr.)
Theo. J. Kneip, Ph.D. Dep. Dir. Laboratory for 12/20/28

Environmental Studies
PLACE OF BIRTH (City, State, Ccuntry) Present Nationality (If non- Sex
U.S. citizen, iadicate kind X Male

St. Paul, Minnesota, USA of visa and expiration date) __ Fezale
EDUCATION (Begin with baccalaureste training and include postdoctoral)
TEAR SCIENTIFIC
INSTITUTION  AND LOCATION DEGREY CONTERRED FIELD
University of Minnesota B.S. 1950 Chemistry
University of Minnescta M.S. 1982 Chemistzry
University of Illinois Ph.D. 1954 Chemistry

HONORS

Phi Lambda Upsilon, 1950 - Sigma Xi, 1954

MAJOR RESEARCH INTEBEST ROLE IN PROPOSED PROJECT

Environmental Pollution Technical Advisor

RESEARCH AND/OR PROFESSIONAL EXPERIENCE (Starting with preseat position, ]ist
training and exparience relevant to arsa of project. List all relevant
publicationa.)

See Attached Curriculum vVitae

.5 MONS 207527
Page



Prioricy Area # =
BIOGRAPHICAL SKEICH Last Name Lee

Social Security #
321-52-6704
(Give the following information for all professional pereonnel beginning with
the Principal Invastigator. Use continuation pages and follow the same
general format for each persen.)

NAME TITLE B4iRTHDATE
Joseph M. O'Connor, Ph.D Assist. Dir., Laboratory (Mo.,Day, ¥r.)
for Environmental Studies 11/19/44
PLACE OF BIRTH (City, State, CountTy) Present Nationality (If non-  Sex
Boston, Mass., USA U.5. citizen, indicate kind X Male

of visa and expiration date) __ Female

_EQUCATEON (Begin with beccalaureete training snd include postdoctoral)

TEAR SCIENTIFIC
INSTITUTION  AND LOCATION DEGREE CONYERRED FIELD
College of Holy Cross Worcester, Mass. B.S. 1966 Biology
State U. of New York at Albany Ph.D. 1971 Ecology/Physiclogy
HONORS
Sigma Xi, Beta Beta Beta Biological Society
MAJOR RESEARCH INTEREST EOLE IN PROPOSED PROJECT

Environmental Pollution Technical Advisor

RESEARCH AMD/OR PROFESSIONAL EXPERIENCE (Starting with present position, ]ist

training end experience relavant to area of project. List all relevant
publications.)

See Attached Curriculum Vitae

MONS 207528
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Prigricy Area # 7

St Namg Lee

RESEARCH PLAN Social Security #
321-52-6704

BIBLIOGRAPEY: Provide a detailed biblicgraphy that 1s relevant to the rasear-n
project. List any Tessarch performed by the principal invasti-
gator (s) named in the application. Use continuation sheets
if necessary.

Ahmed, M. and D.D. Focht. (1973). "Degradation of polychlcrinated
biphenyls by two species of Achromobacter,” Can. J. Microb:iol.
19: 47.

Alexander, M. (196%). “Biodegradation: Problems of molecular
recalcitrance and microbial fallibility," Adv. Appl. Microbiol.
7: 35.

Alexandar, M. (1975}). "Environmental and microbioclogical problems
arising from recalcitrant molecules," Microbiol. Ecol. 2: 17.

Aulerich, R.J., R.K. Ringer, H.L. Seagran, and W.G. Youatt. (1971).
“Effects of feeding coho salmon and other Great Lakes
fish on mink reproduction,® Can. J. Zcol. 49: 611.

Aulerich, R.J., R.H. Ringer, and 8., Iwamoto. (1973). Reproduc-
tive failure and mortality in mink fed on Great Lakes Fish,*®
J. Reprod. Fert. Suppl. 19: 363.

Bruckner, J.V., K.L. Xhanna, and B.H. Cornish. (1973). "Bioclogical
responses of the rat to polychlorinated biphenyls.," Toxicol.
Appl. Pharmol. 24: 434.

Bryant, M.P. {1972). “Commentary on the Hungate technigue for
culture of anaercbic bacteria," Amer. J. Clin. Nutrition 25:
1324.

Cahn, P., J. Foehrenbach, and W. Guggino. (1977). “*PCB levels
in certain organs of some feral fist from New York State,"
In: Physiological responses of marine biota to pellutants.
r.J. Vernberg, A. CaIE%roso.'!.'TﬁE?Ehrq. and W.B.
Vernberg (eds.), Academic Press, Inc., New York, N.Y., p. Sl.

Chei, P.S.K., H. Nack, and J.E. Flinn. (1974). ®"Distribution of
polychlorinated biphanyls in an aerated biological oxidation
\;atcr treatmant systam,” Bull. Environ. Contamin. Toxicol.

l: 12.

Corcoran, B.F., and C.C. Lee. (1970). "The distribution of
chlorinated hydrocarbon pesticides in the Mississippi River
delta and the adjacent Gulf of Mexico," Joint Southeast and
Southwest ACS Meeting, New Orleans, la., p. 88.

Duke, T.4., J.I. Lowe, and A.I. Wilson. (1970). *“PCB (Arocloer
1254) in the water, sediment, and biota in Escambia Bay,
Florida,” Bull. Environ, Contamin. Toxicol. 5: 171.

Page 7
- MONS 207529



“~utinuatien S51-et Last Hame ram

Social Securicy
321-52-8734

Ecobichon, D.J. (1976). "Enzymatic and other biochemical res-

ponses to selected PCBs," Nat'l Conf. on Polychlorinated
Biohenyls, Chicago, Illinols, p. LY

Fulk, R., D. Gruber, and R. Wullschleger. (1976). “Laboratory
study of the releass of pesticide and PCB materials to the
water column during dredging and disposal operations,”
Final Rept. of U.S. Army Engineer Contract No. DACW19-74-
&ol4..

Furukawa, K. and F. Matsumura. (l1976), *"Microbial metabolism of
polychlorinated biphenyl components by Alkaligenes sp..,"
J. Agri., Food Chem. 24: 251.

Gibson, D.T. (1968). “"Microbial degradation of aromatic com=
pounds.,” Science 161l: 1093.

Guenzi, W.D. and W.E, Beard. (1967). "Anaercbic biodegradation
of DDT to DDD in soil,” Science 156: 1llls.

Halvorson, H., M. Ishaque, J. Solomon, and O.W. Grussendorf.
(1971). "A biodegradability test for insecticides," Can.
J. Microbiol. 17: 585. —

Haque, R. and D. Schmedding. (1975). "A method of measuring
the water solubility of hydrophobic chemicals," Bull.
Environ. Contam. and Toxicol. 14: 13.

Hile, J.P. (1977). “"Polychlorinated biphenyls (PCBs): Unaveoid-
able contaminants in food and food packaging materials:
reduction of temporary tolerances,® Federal Register 42:
174897,

Hullar, T., R.M. Pleasant, S. Pagano, J. Spagneli, and W. Stasiuk.
{1976). T"PCB data in Budson River fish, sediments, water
and wastewater,” Raport prepared for PCB Task Force, New
York State Health Advisory Council.

Bumphrey, E.E.B., E.A. Price, and M.L. Budd. (1976). “Evaluation
of changes of the level of polychlorinated biphenyls (PCBs)
in human tissue,” Pinal Rept. of FDA Contract No. 223-73-2209.

Bungate, R.E. (1969). ©"A roll tube method for cultivation of
strict anaercbes.,” In: Methods in Microbiology 3B: 117,
J.R. Norris and D.W., Ribbons (eds.), Academic Press, Inc.,
New York, N.Y,.

Hutzinger, O., S. Safe and V, Zitko. (1974). The Chemistrv
af PCBs, CRC Press, Cleveland, Ohio, p. 137.

Page 8
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Secial Securicy
521-52+-67104

Hydroscience Inc. (1978). “"Estimation of PCB reduction by
remedial action on the Hudson River ecosystem," Repor:s to
the New York Department of Environmental Conservaticn,
pp. 107.

Jensen, S. (l966). “Report of a new chemical hazard,” New
Scientist 32: 612, _—

Kaiser, K. and P. Wong. (1974). “Bacterial degradation of
polychlorinated biphenyls. Identification of some metabolic
products from Arocler 1242," Bull. Environ. Contamin. Tox:icol.
l1l: 291.

Kearney, P.C. and D.D. Kaufman. (l1969). The Degradation of
Berbicides, Marcel Dekker, Inc., New York, N.¥. -

Kimbrough, R.D. (1976). "Pathological findings associated
with chronic experimental exposure to PCBs," Nat'l Conf.
on Polychlorinated Biphenyls, Chicago, Illinois, p. 1<,

Krull, I.S. (1977). "Recent advances in PCB analysis,” In:
Residue Reviews 66: 185. PF.A. Gunther and J.D. Gunther
(eds.}, Springer-vVerlag, New York, Inc.

Kuratsune, M., T. Yoshimura, J. Matsuzaka, and A. Yamagquchi.
(1972). “"tEpidemioclogic study on Yusho, a poisconing caused
by ingestion of rice ¢il contaminated with a commercial
brand of polychlorinated biphenyls,® Environ. Health
Perspectives 1: 119.

Kuratsune, M., Y. Masuda, and J, Nagayama. (1976). “"Some of
the recent findings concerning Yusho," Nat'l Conf. on
Polychlorinated Biphenyls, Chicago, Ill., p. 14,

Les, C.C. and R. Sansur. (Unpublished data on the growth of
an aquatic fungus on Arcclor 1221, 1016, 1242 and
125%4.) New York University Madical Center.

Liu, D. (1976). *PCB degradation,” Mar. Pollut. Bull. 7: 83.

Machas, I.C., K. Raghu and E.M. Bautista. (1969). "Anaercbic
degradation of the insecticide lindane by Clostridium sp.,”
Nature 221: 859,

Matthews, H.B. and M. Anderson. (1975). "Effect of chlorinat:ion
on the distribution and excretion of polychlorinated bi-
phenyls,” Drug Metab. Dispos. 3: 371.

Matthews, H.B. and M. Anderson. (1976). "PCB chlorination
versus PCB distribution and excretion,"” Nat'l Conf. on
Polychlorinated Biphenvls, Chicago, Ill., p. 57

MONS 207531
Pages 9 -
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Social Security ¢
521-52.677:
Munson, T.0., H.D. Palmer, and S.M. Forns. (1%76). ‘"Transpors:
of chlorinated hydrocarbons in the Upper Chesapeake Bay,"
Nat'l Conf. on Polychlorinated Biphenyls, Chicage, Ill.,
p. 218,
Nadeau, R.J. and R.A. Davis. (l1l976).
in the Hudson River

"Polychlorinated Biphenyls
(Hudson Falls-Fort Edward), New York
State,"” Bull. Environ. Contamin. Toxicol. 16: 436.
Nebeker, A.V. and F.A. Pugles.

(1974)., "Effect of polychlori-
nated biphenyls on survival and reproduction of Daphnia,
Gammarus, Tanyvtarsus,” Trans. Amer. Fish. Soc. 72%.

New York State Dept. of Environmental Cconservation.

(1976}).
"In the mat:ier of alleged violations of Sections 17-0%01,
17-0511 and 11-0503 of the Environmental Conservation Law

of the State of New York by General Electric Company,"
Interaim Opinion and Oxder File No. 2833.

Nimmo, D.R., D.J. Hansen, J.A. Couch, N.R. Cooley, P.R. Parrish,
and J.I. Lowe. (197%). “"Toxicology of Aroclor 12%4 and
its physiological activity in several estuarine organisms,"
Arch. Environ. Contamin. Toxicol. 3: 22.

Nisbet, I.C.T. and A.F. Sarofim. (1972). "Rates and routes of
transport of PCBs in the environment,”™ Environ. Health

Perspectives 1: 21.
Norback, D.H.

and J.R. Allen. (1972).

"Chlorinated aromatic hydro=-
carbon induced modifications of the hepatic endoplasmic
reticulum: concentration mambrane arrays," Environ. Health
Perspectives 1l: 137.

O'Connor, J.M., L. Peters, and R. Califano. (Unpublished
data on the uptake on Arocclor 1254 from Hudson River
water and Rudson River forage by Morone saxatilis.)

New York University Madical Center.

Raghu, K. and I.C. MacRae. (1966). ™"Biodegradation of the gamma
isomer of benzens haxachloride in submerged soils," Science
154: 2613.

Risebrough, R.W. (1969). "Chlorinated hydrocarbons in marine
ecosystems,” In: Chemical Fallout. M.W. Miller and G.G.
Berg (eds.), C.C. Thomas, Springfield, Ill., p. S.

Risebrough, R.W. and B.W. de LlLappe.

(1972). “Accumulation of
poelychlerinated biphenyls in ecosystems,” Environ. Health
Perspectives 1l: 139.
Roach,

J.A.G.

and I.H. Pomerantz. (l1974). "The finding of
chlorinated dibenzofurans 1n Aroclor PCBs of racent

MONS 207532
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As with the chlorinated pesticides the PC3s are relatively
insoluble in water and are highly persistent in the environ-
ment (Risebrough and de Lappe, 1972). These compounds are
not easily metabolized by enzyme systems presen:ly found in
nature (Choi et al., 1974: Alexander, 1975) and tend to
accumulate in fatty tissues and ¢ils of animals (Risebrough
and de Lappe, 1972).

Because of their low water solubility, high specific
gravity and high adsorbability, PCBs accumulate in snaerobic
or reducing sediments of rivers, estuaries and the coastal
zone. (Duke et al., 1970; FPulk et al., 1976; Munson et al.,
19786).

Although PCBs weare first detected as anvironmental con-
taminants in 1966 (Jensen, 1966), their potential impact as
a health hazard was not realized until 1969, after the
discovery and description in Japan of Yusho, a human disease
caused by consumption of PCB-contaminated rice oil (Ruratsune
et al., 1972). Since then, PCBs have been implicated in
environmental and occupational diseases ranging from chloracne
and liver damage to reproductive failure. They may also act
as carcinogens or co-carcinogens (Norback and Allen, 1972;
Kuratsune et al., 1972, 1976; Kimbrough, 1976; U.S. Department
of Health, Education and Welfare, 1978).

Laboratory studies with industrial preparations of PCBs
{e.g., Aroclor 1242, 1254 and others), and with pure 1somers

of chlorinated biphanyls have shown PCBs to be highly toxie
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to many aquatic and terrestrial organisms (Bruckrer et al.,
1973; Grant and Phillips, 1974; Stalling and Mayer, 1972:
Nebeker and Pugles, 1974; Nimmo et al., 1975; Vos, 1972;
Walker, 1976). Those organisms which are not immediately
affected by PCBs may accumulate them to high concentratiors,
thereby increasing the exposure of other organisms through
food chain transport (Risebrough, 1969:; Cahn et al., 1977;
O'Connor et al., unpublished data).

It has been shown that the toxicity of a given PCB
depends upon the degree ©of chlorination and its isomeric
form. Chlorinated biphenyls that have a low percentage of
chlorination tend to have a high acute toxicity compared to
chlorinated biphenyls with a greater percentage of chlorina-
tion (Matthews and Anderson, 1975). The results from compara=-
tive studies of chronic exposures of animals to specific
isomers are confusing and inconclusive, but the exposure of
test animals to subacute levels of individual PCB preparations
(e.g., Aroclor 1242, 1248, 1254, and 1260) resulted in
varying degrees ¢of liver dysfunction, which was inversely
related to the chlorine content of the Aroclor (U.S. HEW,
1978). Lower homologs are also usually more scluble in
water than the higher ones (Haque and Schmedding, 1975}, and
are therefore more available to, and more rapidly absorbed
and metabolized by, aquatic organisms. PCBs which can be
metabolized and excreted may introduce toxic metabolites to

the environment, while the forms of PCB that are not readily
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A. INTRODUCTION

l. Obiective: This research will investigate the rates at
which aercobic or anaercbic microorganisms degrade PCBs in
rivars, estuaries, or landfills. The investigation is
designed also to test the hypothesis that the toxicity of
PCB residues is gradually lessened in situ by the fact that
the lower chlorinated iscmers are more rapidly degraded than
the higher chlorinated isomers which are known to be less
active biologically and less toxic as well.

2. Background: Polychlorinated biphenyls (PCBs) are among
the most persistent contaminants man has introduced to the
environment. These compounds are a versatile group of
industrial chemicals that have besen widely used for more
than 40 years. Two-hundred-nine possible isomers of chlori-
nated biphenyls axist, and each industrial PCB preparation
may contain ten orf more isomers, as well as impurities, such
as polychlorinated bibenzofurans (PCDFs), polychlorinated
dibenzoedioxans (PCDDs) and other unidentified products (Vos
et al., 1970; Roach and Pomerantz, 1974; Butzinger et al.,
1974).

Thesse products have bean relsased into the nation's
fresh and coastal waters by deliberately discarding PCBs or
PCB~laden products into landfills and dumps, or as sffluants
into rivers (Nishet and Sarcfim, 1972). A small amount is
lo{t into the air from evaporation from plasticized products

or from incomplete burning of substances containing PCBs.
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metabolized have an extremely long bioclogical half-life
(Matthews and Anderson, 1976)}. It has been shown also that
lsomers having two adjacent unsubstituted carbons in the
biphenyl ring are more readily metabolized than ones without
the two adjacent unsubstituted carbons (Ecobichon, 1976).

The net effect of the above is that different PCBs have
different toxicities and different rates of bicaccumulation
and persistence. The evidence in general establishes that
PCBs with five or more chlorine atoms are less biodegradable
and are accumulated to higher levels in organisms and
persist longer in the environmeant. PCBs from aquatic environ-
mental samples, such as fish, show on analysis a pattern of
Peaks approaching that of PCB mixtures with more than 50%
chlorination, while the major input of PCBs into the environ-
ment was PCB mixtures containing 42% or less chlorine (Matthews
and Anderson, 197¢). BHighly chlcorinated Aroclors, those
containing 50% or more chlorine, comprised approximately 30%
of sales prior to 1971; this figure was sxpected to decreass
to 22% after 1971 (Nisbet and Sarofim, 1972). This lends
suppeort to the laboratory results described above, that the
rate of matabolic attack on PCBs decreases with increasing
chlorination. It is therefors possible that PCB residuas
found in natural waters and sediments and in aquatic organisms
which concentrate PCBs via long food chains may not have
originated entirely from one specific industrial preparation

such as Aroclor 1242, 1016 or 1254. Instead, they may
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represent only the higher homologs of several PCB preparations,
tne lcwer homologs of which were metabolized or otherwise
degraded along the food chain.

The consumption of fish contaminated with PCBs from
Pelluted lakes and streams appears to be the major source of
PCB exposure for man and animals. However, there 1s no
record of clinical damage to humans from such consumption
(Humphrey et al., 1976; Hile, 1977), evan though the amount
of PCBs ingestad was high compared to pecple who ate no
fish. This being the case, it becomes unclear whether this
lack of adverse health effects from the consumption of fish
contaminated with PCBs from the eivironment is due to the
low level of exposure or bacause the PCBs in the fish are
Primarily isomers that have a low-grade toxicity; if so, the
more active, more toxic isomers may have been degraded in
the environment to less toxic forms.

The parsistence of some chlorinated pesticides and
hydrocarbons and the apparent stability of soma ©of these
compounds in the environment fostered the idea of molecular
recalcitrance (Alexander, 1965, 1975). As a result, the
biodegradation of PCBs has received little attention and few
data exist on the rate at which PCBs are being degraded in
nature. However, it has been concluded by many investigators
from laboratory studies that PCB isomers containing four or
fewef chlorine atoms are dagraded rapidly in the environment

by microbial activity. Sayler et al, (l1978) showed that PCB
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resistant, or degrading, bacteria were ubigquitously distribured
and indicated the potential for PCB degradation by natural
microbial flora in estuarine and marins environments.

Available repcrts on PCB metabolism by microorganisms
have dealt exclusively with aerobic bacterial systems (Ahmaed
and Focht, 1973, Kaiser and Wong, 1974; Wong and Kaiser,
1975; Purukawa and Matsumura, 1976; Liu, 1976, Sayler et
al., 1977, 1978). Published works which indicate that
chlorinated pesticides and other aromatic compounds are
degraded under anaercbic conditions (Raghu and MacRae, 1966
Guenzi and Beard, 1967; MacRae et al., 1969; Focht and
Ahmed, 1970) suggest that the lower PCB isomers in sediments
may be degraded primarily by anaerobic bacteria.

Work bequn in our laboratory with an aquatic fungus
(Lee and Sansur, unpublished data), isolated from Hudson
River water and grown in Aroclor 1254, together with the
works of Sayler et al. (1978) and Kearney and Kaufman (1969)
indicate that fungi may also be actively involved in the PCB
degradation process.
3. Rationale: PCB contamination in the Hudson River is
probably the most extensive in the nation. There ars an
egtimated 450,000 to 600,000 pounds of PCBs in the bottom
sediments of the upper Hudson River batwaen Fort Edward and
Troy. New York. Although no reliable estimates of PCB
content in the bottom deposits of the lower Hudson from Troy

to New York City are available, PCB content is expected to
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be substantial. The major portion is adsorbed to particles
deposited in anaercbic or reducing sediments near the peint
of PCB discharge. Even without further discharge, these

PCBs will remain for some years and will continue toc contam:-
nate river biota unless the PCBs are degraded or are removed
by water currents, dredging or by biocaccumulation in aquatic¢
organisms. Thus far, degradation studies have centered on
aercbic bacterial activity, whose results have little appli-
cation to the problem at hand, because most of the PCBs are
sequestered in anaercbic or reducing sediments. Until now,
the role of fungi in PCB degradation has not been considered
at all. This study is proposed to complement the existing
work on PCB degradation to achieve a more conplete undarstand-
ing about the fate of these PCB deposits. As man is the
ultimate consumer after eating contaminated fish, and in
light of the uncertainties described above regarding the
differential toxicities of different PCB preparations, it is
our intent, also, to examine the toxicity of the PCB mixture
remaining after microbial action on key Hudson River crganisms
relative to the documented toxicities of non-degraded PCB
mixtures. This information will make it possible to predict
the future public health and ecclogical significance of the

PCB deposits.
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B. SPECIFIC AIMS

1. To i1sclate and cultivate from Hudson River sediments
anaerobic bacter:a and fungi which are able to grow 1in
the presence of PC8s (Arocler 1242, 1016 and 12%4) and
to investigate their ability to degrade them. Init:ially,
this will be done with mixed cultures; studies will be
done with pure cultures as they become available.
Aercobic bacteria will not be included in this work, as
these organisms are being studied by other investigators.

2. To determine the rate of PCB degradation by anaerobic
bacteria and fungi thus isoclated and to characterize
the resulting metabolites and residuaes.

3. To examine the relative toxicity of the PCB mixture
remaining after microbial action against non-degraded
PCB mixtures on some key Hudson River organisms such as
Gammarus, Neomysis and striped bass larvae.

C. METHODS

1. Procedures for Specific Aim l: Sediments for the isolat:ion

of anaercbic bacteria and fungi will be collected from at
least two sites in the Budson River known to be contaminated
with PCBs, one in fresh water and the other in the saline
portion of the river, with a sediment grab lowered from a
boat. Immediately upon collection, the sediment will be
transferred to duplicate sets of glass bottles which will be
almost filled with filtered river water and sealed with

serum caps. One set will be gassed with compressed nitrogen
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to maintain reducing concrticons necessary for anaerobes; the
other will be maintained aercbic for fungal isolates. Both
sets Of samples will be returned to the laboratory for
subsequent isclat:ion of PCB degraders by enrichment culture.

Enrichment cultures for anaercbic bacteria will be set
up by adding 1-2 g of sediments to a 250 mi flask containing
100 mt of an organic medium: gluccse, 0.5 g; peptone, 0.5 g;
KHZPO4, 0.5 g; digtilled water or water of appropriate
salinity, 1 ¢t (pH 7.0). Techniques for anaerobic cultures
as described by Bryant (1972) will be strictly followed.
Cultures will be incubated for 3 days at 26°¢; intermittently,
culture flasks will be shiken by hand. Isclation will be
carried out in a second flask which contains 100 mt of a
mineral salt solution: (NB4)2504, 1l g; KE,PO,, 0.2 g; K HOP,,
1.6 g; ugso4-7nzo. 0.2 g; NacCl, 0.1 g; cho4o7320, 0.01 g;
CaClz-znzo, 0.02 g (pH 7.5) containing 0.05% of the appropriate
PCB. PFollowing standard anaerobic techniques 1 mi of the
enrichment culture will be transferred to this second medium
and incubated as before until substantial growth is cbserved.
Such cultures will be maintained in duplicate or triplicats.
One series will be incubated in the light and one in the
dark to enable the growth of phototrophic bacteria as well
as strict chemotrophs and heterctrophs.

Enrichment cultures for fungi will be started in Sabouraud
dextrose agar (Difco) and incubated undar aerobic conditions.

After init:al growth, 1 mt of the enrichment culture will be
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transferred to the PCB-mineral salts med:um (described
above) bui amended with 1 mi ©f a trace elemants sclut.on
per liter. The trace elements solution contains 0.1 g

H,30,, 0.05 g each of CusSO,-5 H,0, MnS0,+H,0, 2aSQ,-7 H

o,
Na Mo0,, and CoClz-S H,0 per liter. :
After incubation for predetermined time intezvals /4
days to 1 month), aliquots of the incubated samples will ba
transferred to separatory funnels and extracted with hexane.
Gas chromatograms will be run with 1-5 uf aliquots of the
hexane extracts. Initially, only the disappearance of
Certain PCB isomers from the mixed culture systems will ba
measured. If the PCBs disappear or decrease in quantity,
degradation products will be locked for, perhaps using thin=-
layer chromatographic techniques and with l‘c—lnb.lled PCBs.
Particular emphasis will be placed upen the water-soluble
products. These will be isolated, after hexane extraction,
by column chromatography on ion-exchange columns and resolved
by thin-layer chromatography. Mixed cultures will be purified
by plating onto mineral salts agar plates containing 0.05%

PCBs.

2. Procedures for Specific Aim 2: Once the respective microbial

systems capable of growth on PCBs are obtained, the kinetics
of PcB degradation will be followed by analyzing the PCBs in
the growth medium at different time intervals. The cells
will be harvested by centrifugation and washed twice with

0.5 M phesphate buffer (pH 7.0). The washed cells will be
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injected inte culture tupes containing the mineral salts
medium and PCB. The proc=dures emplcyed will be sinilar <o
those descr:bed by Halvorson et al. (1971) who usad resting
suspensions of bacter.a harvested from a sewage lagoon to
examine the degradation of mixtures of pesticides. Compar:sons
will be made of gas chromatograms of PCBs before and afzer
incubation with test organisms over the predetermined time
interval. Metabolites and residual PCBs will bm characterized
by the use of column and thin-layer chromategraphic technigues
{Stalling and Huck:ins, 1973; Purukawa and Matsumura, 1976).

3. Procedures for Specific Aim 3: PCB residues and residual

PCB iscmers from microbial activity on the original Arocler
will be recovered from thin-layer chromatograms by scraping
the respective spots off the plates and dissolving in acetone,
Their toxic effects, if any, will be assassed on the physiology
and population dynamics of some key Hudson River organisms

{Gammarus, Neomysis and striped bass and other fish larvae)

ralative to the non-altered Arocleor. These organisms represent
important fish food items and at times comprise the majority
of zooplanktonic or benthic species in various portions of

the Hudson River, and are routinely cultured in our laboratory.
Cultures of each species will be established and exposed to
varying levels of PCBs, PCE residues and metabolites in

static systems. Biological effects of PCB exposure will be

estimated from several critical parameters:
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a, rate of individual growth

b. rate of respiration

C. rate of preoduction of young

d. limits of tolerance to selected stresses: a.g.,

chlorine exposure, osmotic stress, thermal streass

All of the above parameters will be estimated for cultures
receiving PCE stress, as weall as those cultured in the
absence of PCBs. The data gathered here will be analyzed
following basic toxicological approaches to threshold sensi-
tivity of organisms to toxicants and will be subjected to
standard parametric and nonparametric statistical tests.
4. The research tasks will be performed in the following
seguence, assuming a beginning data of January 1, 1979:

January to March: Sample ccllaction and culture isolation

March to July: Degradation experimentation and analysis

July to QOctober: Toxicity experimentation

November and December: Report preparation
D. SIGNIFICANCE

In light of our present knowledge about the toxicoclegical
properties of certain PCB isomers on living organisms and
the knowledge that there might exist different rates of
degradation for each of the 209 PCB isomers, it is expected
that the health risks from PCH accumulations may change with
time. This study should provide data for the assessment of
long term health risks from PCBs and their resi:dues in the

aquati¢ environment.
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E. FACILITIES AVAILABLE

The proposed research will be carried out usiag the
facilitres of the analytical chemistry and aguatic ecology
sect:ons of the Laboratery for Environmental Stud:ies. The
proposed research will be carried out in the culture and
analytical facilities at the A.J. Lanza Laboratory, Tuxedo,
New York, and at the Hudson River field station maintained
by the Medical Center at Buchanan, N.Y. NYU boats equipped
for collection of samples and certain field analytical
procedures are berthed at Stony Point, N.Y. and cperate
throughout the open-water months. Dock facilities are
available at the Buchanan wet-lab, but only on a temporary
basis.

Equipment available for this project includes apparatus
for:

Extraction/concentration of organics

Freeze-dry techniques

Scintillation spectrometry (low level - beta)

Gal electrophcresis

Thin-layer chromatography

Gas-liquid chromatography

High-pressure liquid chromatography

Respiration studies

Water quality analysis

Autoradiography
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Culture facilities ané equipment for a2erobic and anaerob:iz
microorganisms

Culture of agquatic organisms

Maintenance of aquatic organisms

Computer data analysis

F. PRINCIPAL INVESTIGATOR ASSURANCE

"The undersigned agrees to accept responsibility for
the scientific and technical conduct of the research project
and for provision of required progress reports if a grant is

awarded as a result of this application.”

SO 27 2§ C.07 e

Dat “Principal Investigator

Page 25
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{b) That a pacentabls device or tachizque comcaiwved or devalopad
in ths course Or workizg ou programs or projacts fundad by che
Couneil shall be tha property of tha Coumeil,

(c) That royaltise, or any other Temmaratiosn received Sy che
spplicant will ba prouptly remittad 23 the Council and redistributed
to che applicant sod the inventar (s) persuant o Coumcil poliey.

(d) CUpon imseracziicm of cha Council, to apply for a patsat ou any
such patencabla devics or tachuique and assign to tha Coymell o=
its somines 4ll wmy right, title sud intavest in such patantable
deavice and exmeuts, acknowlsdgs and deliver co ke Coumcil any
{gstTmants cecessary or requized by zhe Cowuncll to affeczuate
such applicacicn, aseignment of this agremment.

(s) To conform with and adhere zo the pataat sad copyrizht policy
of the Council, a cooy of wvhich has besz recaived by the undersizzed,
as the sane oay from Ctiag o Ciza be smendad.

(£f) To give appropriate credit te zhe Cowncil in any publicatisa or
othar form of disclosurs or at ths regquast of cthe Coumcil oo
provids an apprepriata disclaizar co cthe effact that che puslizatios
or disclosure duas zot reprssent the offi:zial position of the
Coumneil.

(2) A deseription of any iavection, whethar aada or comcaived by
employeas or agents of the wmdarsizned prior zo funding by the Cawmcil,
whacher patantad or 30t, is appeudad hareto saad such izvenzions
skall be axcluded from this agreaezent. T (Wa) represent that cte
absence of any invenm:ion i3 the actached scieduls shall indicace
that T (ve) own oo such izvencion st the tize of siznizg shis
agTeement.

.0 Lo

(Sigmacure)
10 -7 =28

(Saca)

ZRC-231
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APPENDIX: NYU Organism Culture

Thne New York University Medical Center presently maintains in cul=.-s

.- —-

several aguatic species, including protozoa, algae, zooplankion, benc-:-

biota, fish, and fish larvae. The species of algae in culture include:

Chlorella, Nannochloris, Chlamvdchmonas, Melosira, Svnedra, Anacvs:t:s,

and cthers. Protozoan species include Strombidium, Euslotes, Ursrve-iz,

and Paramecium. Many different types of micrzozooplankton have been

maintained at the Medical Center. Included among them are: Mesocvclozs

edax, Eurytemora affinis, Acartia ciausi, Daphnia magna, and Cyclo:s
bicuspidatus. Ostracods aras presently being cultured in the laboratory
for a study of breeding behavicr. Benthic bicta maintained at the
Laboratory include Carcinus maenas, Rithrovancopeus harrisi, and various
species of gastropods. The crabs have been used in a series of PCB
uptake studies, as well as in studies of respiration as affected by

hydrogen sulfide and low oxygen tension.

Several macrozcoplankters are maintained at the Laboratory at all :cines

These include Gammarus daiberi, B. tigrinus, G. fasciatus, Neomvsis

americana, and the larvae of Chacborus puncticennis. The three species
of Garmarus have been maintained for more than four yeare« in agquarium

culture, and in incubators at a variety of different temperatures.

Morone saxatilis, Cyorinus carpio, Fundulus heteroclitus, and Microcagus
tomcod are examples of fishes and fish larvae which have been raised and
maintained in our labhcoratory facility. Striped bass and tomcod have
bean spawned and raised in NYU facilities each year since 1375. These
laboratery-raised organisms have been used successfully in studies oIl

temperature tolerance, chlorine toxicity, behavicur, and growth.

The following references provide ezamples of studies conducted by -2
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NYU staff using organisms produced at, or mainta:red in, Nyu

J Ceuliuire

facilities:

1. THEZISES

Eichorn, X.L., 1977. The response of striped bass (Mcrcre
saxat:l:s) to hcated and chlorinased powver plant efZluaon-.
M.S. Thesis, Biclgoy Dept. New York University.

Gian, T.C., 19377. An ecological investigation of Hudson River
macrozcoplankten in the vicinity of a nuclear power plant.
Ph. D. Diss., Bielegy Dept., New York University.

Jinks, S.M., 1975. An investigation of the facters influenci:z
radiocesium concentrations of fish inhabiting natural
agquatic systems. Ph. D. Diss. Biclogy Dept., New York
University.

Paschea, A.5., 1975. The natural radiation dose from radium te
Gammarus in the Hudson River. Ph.D. Diss. Sch. Eng. and
Science, New York University.

Poje, G.V., 1377. Growth and reproduction of Gammarus tigrinus
Sexton. 1939. M.S, Thesis., Biology Dapt. New York
University.

2. PUBLICATTONS

Beck, A.P., G. Poje, and W. Waller.,1273. A laboratory study
on the effects of exposure of some entrainable Hudsen
River biota to hydrostatic pressure regimes calculated for
the proposed Cornwall Pumped Storage Plant., pp. 167-204
In: S. Saila, ed., Fisheries arnd Energy Productien. D.C.
Heath, Lexington, Mass.

Becker, A.J., 1977. The respiratory responses of the green crab
Carcinus maenas to reduced partial pressures of oxygen.
ol. Oceanogr. in press.

Ginn, T.C. and J.M. O'Connor, 1978 (in press). The responses of
Gammarus tigrinus to chlorinated power plant effluants.
Estuarine Coastal Mar. Sci.

Ginn, T.C., A. Waller, and G.J. Laue:., 1974. The effacts of
power plant condenser cooling water entrainment on the
amphiped Gammarus spp. Water Res. 8:%37-345,

Ginn, T.C.. W, Waller, and G.J. Lauer., 19%75. Survival and rezcz-c-

duction of Gammarus spp. (Amphipoda) following short-ter-
exXposure to elevazed tamperatures. Ches., S¢i1. 17:8-16
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©'Conner, J.M. and S. Schaffer. 1977. Survival of striped bass
ichthyoplankton in nets. Ches. Sci., 18:312-3158.

Poje, G.V., T.C. Ginn and J. M. C'Conner. 1978. Responses of
ichethyoplankton to stresses simulating passage Through a -ower
plant condenser tube. In: Thorp, J. and J.W. Gibbons (eds.).
Energy and environmental stress 1n aquatic systems, Sympos::m
of the Savannah River Ecolegy Laboragery, 1977.

Rachlin, J., A.P. Beack and J.M. O'Connor. 1878. Karyotypic aralvs.s
of Hudson River striped bass (Morone saxatilis). Copeia, 197s:
in press.

Zubarik, L.S. and J.M. O'Conner. 1978. A radicisotopic study of
mercury uptake by Eudson River bicta. In: Thorp, J. and J.4.
Gibbons (eds.). Enargy and environmental stress in agquatic syscams.
Sympesiuxr of the Savannah River Ecelegy lLaboratory, 1977.

3. PUBLICATIONS IN REVIEW

Gina, T.C. and J.M. O'Connor. The distribution of Gammarus daiber:
in eche Hudson River estuary with a note on a range axtesisicn zor
the species. (Crustaceana...

O0'Connor, J.M., K.L. Bichorn and T.C. Ginn. Behavicral responss of
larval and juvenile striped bass t0 heated and chlorinated powver
plant effluents. Estuaries...

O*'Connor, J.M., G. Poje and 8. Rigdon. Respiration of larval forrs

of the striped bass (Mcrone saxatilis) following shore-term ex-
posure to elevated tadperatures. Exp. Mar. Biol. Ecol...
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4. PRESENTATIONS

¢inn, T.C., K.L. Eichorn and J.M. ©'Connor. 1976. Response of
the striped bass Morone saxatilis and the amphipod Gammar:us
€0 chlorinated power plant effloent. Northeast Fish and A1ld-
life Conference. April 26-29, Hersey, Pennaylvania.

o'Connor, J.M., C.C. Coutant and J.P. Lawler. 1977. Envircnmental
inpact assessment as ecological research. Symposium on Energy
and Environmental Stress 1n Aguatic Systems. Augusta, Georgla,
November, 1977.

Poje, G.V., T.C. Ginn and J.M. O'Connor. 1977. CUse of a condenser
tube simulator for evaluating power plant satreinmer: sffects.
Northeast PFish and Wildlife Conference, Boston, Massachusetts.
April 3-6, 1977.

. 1977. An operational systenm
for sinulating the physical and chemical environmant of the con-
denser tubes of a power plant. Symposium on Energy and Wnviron-
mental Stress in Aquatic Systems, Auguata, Georgia, November,
1977.

Poie, G.V. and J.M. O'Connor. 1976. Gammarus tigrinus: an estuarine
2 'prodntory carnivore. Presented to the Atlantic Estuarine Researzh

Society, May, 1976.

zubarik, L.S. and J.M. Q'Connor. 1977. A radioisotopic study of
mercury uptake by Hudson River biota. Symposium on Inergy and
Environmental Stress in Aquatic Systams, Augusta, Georgla, Novemker,
1877.
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CURRICULUM VITAE

January 1978

Chun Chi Lee
{Formerly Known as King Mon Tsue)

Dats and Place of Birth:
Marital Status:

Residence:

Professional Address:

Title:

Education:

Positions Held:

Course Offering:

(Departaent of Environmental
Medicine and Department of
Biology)

August 31, 1939 - Hong Kong
Married, Two childzen

R.D. $#2, Felter Hill RQ.
Monroe, Nev York 10950

New York University Medical Center
Institute of Environmental Medicine
550 First Avenue

New York, New York 10016

Telephone: (212) 679-3200, Ext. 5276

Research Scientist and Adjunct
Assistant Professor
Laboratory for Environmental Studies

1962 - B.S. in Zoology
Colorado State University

1969 - Doctor of Philosophy in
Marine Science

University of Miami (Frlorida)

Mew York University Medical Center

Depertmant of Environmental Medicine

1975 = Present

Aquatic and Estuarine Microbioclogy

University of Miami (Florida)
Rosenstiel School of Marine and
Atmospheric Science, 1363-1975

Research Scientist, Punctional
Biology 1969 - 1973

Research Assistant Professor
Biclogy and Living Resources

1973 - 1575
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Positions Held:

Professional Societies:

Research Interests:

Awards and Grants:

University of Miami (Flor:da)
Institute of Marine Science
196z ~ 1963

NDEA Fellow, Marine Bilology
1962 - 1965

Graduate Assistant
1965 - 1%67

Senior Field Biologist
McMurdo Sound, Antarctica
1967 - 1968

Senior Field Biologist

First Internaticnal Weddell Sea
Oceanographrz Expedition
1968 ~ 1983

Colorado State University
Department of Botany and Plant Pathology
1958 - 19¢2

Research Assistant, 1958 - 1962

American Association for the
Advancement of Science

American Society of Limnology
and Oceancgraphy

Microbiclogy

Algal and Protozoan Physiology and
Ecology

Biochemistry of Organic Matter in
Aquatic Sediments

Achievement Award in Biological Science
Colorado State University, 1962

National Defense and Educational Act
Predoctoral Fellowship, 1962 - 1965

National Science Foundation Grant
University of Miami, $44,000
1973 - 1975

National Science Foundation Grant
New York University Medical Center,
$3.900
1976
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10,

11.

12.

PUBLICATICNS

¢. C. LEE

Meyers, S, P.,, W. A. Feder and ¥Xing Tsue. Nutrit:onal relatio=-
ships among certain filamentous fungi and a marine rematode.
Science, 141, 520-522 (19613).

Meyers, S. P,, W. A, Feder and King Tsue. Studies of relat:icn-
ships among nematodes and filamentous fungl in the marine
environment. Dev. Indus. Micrebiol., 5, 354-364 (1964).

Altman, J. and XKing Tsue. Changes in plant growth with chemizals
used as scil fumigants, Plant Disease Reporter, 49, 600-602 (1363).

Bunt, J. 5. and €., C. leae., Observations within and beneath
antarctic sea ice 1n McMurdo Sound and the Weddell Sea. Metkods
and Data. IMAS Special Publ., CTniv. of Miami, 6%-1 (1969).

Bunt, J. S, and C. C, Lee. Seasonal primary production within
and beneath antarctlc sea ice. J. Mar. Res., 28(3), 304-320 (1970).

Bunt, J. S., K. E. Cocksey, M. Heeb, C. C. Lae and B, F, Taylor.
Algal nitrogen fixation in the marine subtropics: Assay by
acetylene reduction. Nature, 227, 1163 (1970},

Corcoran, E. F. and €. C. Lee. The distribution of chlorinated
hydrocarbon pesticides in tne Mississippi River Delta and the
adjacent Gulf of Mexico. Joint Southeast and Scuthwest ACS
Meeting, New Orleans {(Abst.}. Dec. 2-4, 1370, p. 88,

Tayler, D. L. and C. C, Lee. A new Cryptomonad from Antarctica:
Cryotomonas cryophila sp. Nev. Archiv fur Mikrobiol., 75, 269280
I

Bunt, J. $., C. C. lae and E, L. Lee. Primary productivity and
related data from tropical and subtropical marine sed:ments,
le. Bin.p _l_s_l 23-36 (1972).

Bunt, J. 8. and C. C. Lee. Data on the composition and dark
survival of four marine microcalgae. Limnolegy and Oceanogr.,
17, 458-461 (1972).

Fenchel, T. and C. C, Lee, Studies on ciliates associated with
sea ice from Antarctica., 1. The nature of the fauna. Archiv
fur Protistenk., 114, 231-236 (1972).

€. C. Lee and T, Fenchel, Studies on ciliates associated with
sea 1ce from Antarctica. II. Temperature responses and tclerancss
in comparison with ciliates from temperate and tropical habitats.
Archiv fur Protistenk., 1ll4, 237-244 (1972).
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PUBLICATIONS CCNT'D.

13.

14.

15,

1e6.

Bunt, J, 8., C. €. Lee and M. A. Heeb., The site off Freerors
intended for Hydro-Lab. Hydro Lab J., 1l:3-6 (1372).

Bunt, J. 5., C. C. Lee. An exploratory study of benthic zrirary
production. Hydro Lab J., 1:7-10 (1972).

Tayler, B. F., €. €. Lee and J. 5. Bunt. Nitrogen-fixaticn
associated with the bLue-green alga, Trichodesmium, as measored
by the acetylene-reduction technique. 2Archiv fur Mikrchiclog:ie,
88:205-212 (19713).

C. C. Lee, E. L. Lee and J,. 8. Bunt, Distribution of bicrass
in a coral reef transect. In: Results of the Tektite Prcgranm,
coral reef invertebrates and plants (Sylvia Earle and Rcher:
Lavenberg, editors), Natural History Museum, Los Angeles Ccuntv,
Science Bull., 20:63-75 (1975).
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CURRICULLM VIT

July 1977

Thecdore J. Kneip

Date and Placs of Birth: Decerber 20, 1926 - St. Paul, M:imnesc=a
Marital Status: Married, sSix childlren
Residence: 162 E., Fairmount Avenue

Maywcod, New Jersey 07607

Professicnal Address: New York University Medical Centar
Institute of Environmental Med:c:ne
550 First Avenue
New York, New York 10016

Telephone: (212) 679-3200, Ext. 5232

Title: Research Professcr,
Deputy Director
Laboratory for Environmental Studies

Education: 1950 - B. of Chemistry (with
distinction) University of Minnesota

1952 - Master of Science
University of Illinois

1954 - Doctor of Philoscophy
University of Illinois

Positions Held: New York University Medical Center
Department of Environmental Medicine
1967 ~ presant

Senior Research Scientist
1967 - 1978

Adjunct Associate Professor
1369-1971

Addunct Professor
1971-197%

Research Professor
1375 -

Acting Direc*or, Laboratory for
Environmental Studies
1968-1970

Deputy Director, Laboratory for
Environmental Stud:ies
1970-present
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Curriculum Vitae

Page 2

Course Offerings: Analytical Chemistry of Enviranmenzal

{Department of Environmental Contaminants.

Mad:cine)
Radicchenistry.

Positions Held: Mallineckrodt Chemical Werks

{(econtinued) St. Louis, Missouri

1954-15966

Research Chemist, Uranium Divis:icn
1954~-1957
Group Leader, Uranium Division
1957=1959%
HBead, Analytical Research Laboratory
1959-1961
Asst. Manager, Analytical Lakoratory,
1961-1963 Uranium Division
Manager, Laboratory Products Research
1963-1966

Honer Societies: Phi Lambda Upsilon, 1950
Sigma Xi, 1954

Professional Societies: American Chemical Society

American Association for tha
Advancement of Science

MAmerican Public Health Association

Anerican Industrial Hygiene
Association

Air Pollution Control Associaticn

American Conference of Governmental
Industrial Hygienists

The New York Academy of Sciences
Vice Chair -~ Environmental Sciences
Section ~ 1376

Chair - Environmental Scienzzas
Section - 1977 - 78

Elected Fallow - 1377
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Curriculam Vitae
Page 3

Committess:

Consgulting:

Chairman of Subcommittse # 6
Metals 1, Intersociety Committee
on Manual of Methods for Ambianc

Alr Sampling and Analysis
1971-1877 ~

Member 1971l-present

Member of International Meeting on
Effects and Dose-Response Relat:icnsh::cs
§§7Tcxic Metals, Tokyo, Novembar 18-23,

4.

Organized by: The Subcommittee on
Toxicology of Metals of the Permanen=
Commission and International Associaz:zn
on Occupaticnal Hsalth.

Member of American Society for Testing
and Materials Committee D-22:
Methods of Sampling and Analysis
of Atmospheres,

Subcommittees D-22.04, 1973-Presant.
D-22.09, 1975=-Preseant.

New York State - Governor's ad hoc
committee on PCR's, 1375.

Secretariat, International Standards
Organization/Technizal Committee 146
{Mr Quality)/Working Group 3 =
Nitrogen Compounds, 1975-1976.

Secretariat, International Standards
Organization/Technical Committee 146
{Air Quality)/Subcommittee 2 -
Workplace Atmospheres, 1376-present.

Various corporats organizations
including Consclidated Ed:ison,
RSR Corporation, Equitable Environmental
Health.

United States Department of Commerce,

National Oceanic and Atmospheric
Administration,

Marine Ecosystems Analysis Project,

New York Bight Contaminants Panal.

Cornell University, New York State
College of Agriculture and Life Sciances
and New York State College of Hurman
Ecology, Cooperative Extensicn,

New York City Urban Gardening ?rsg-a-.
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Curriculums Vitae
Page 4

List of Published Works:

le.

Laitinen, H. A. and I, J. Kpneio., "Polarcgrashicz and Couleress:=
Study of p-Dizezhvlian:notbenzene,” Journal of --s Arer:=an Che=::al
Societv, 78:716-740 (19%56). =

King, P., E. Bretz and T. J. Xaeip. “Deternination of Iedine 1
Mineral Premixes,® Analveical Chemissst, 34:563-567 (1962).

Kneio, . J., T. H. Beasly, P. King and W. K. Dean. "Prograr-ed
Tenpezature Gas Chromatography with Dual Electron Capture Detac:izr
for Pesticide Rasidue Analysis,"” Analvtical Chemistrv, 39:1510-
1512 (1987). -

Cohen, ¥. and 2. 1. Enein, "A Method for the Analysis of 210py
in Urine of Uramium Miners,” Journal Health Phvsigs, 17:125-119
(1969}, —

Serghlow, C. D. and 2. J. Enelp. "The Distribution of Lead
and Zine in the Human Skeleton,” Journal Americam Induger-mal

Hygiene Association, 30:372-378 (1369).

fnein, T. J., G.'P. Nowells and M. E. Wrenn, “Trace Metals,
RITTOTUCTITIENS and Pesticides in the Hudson River," Sympesiun on
Hudson River Ecology, October 1983, Proceedings of .ke Sv—oos..n,
New York State Department of EnvizonZental ConaeIvactien, aicany,
New York.

Furtado, V, rI'., 2. J. Xnaip and M. Eisenbud. “Mesasurement of Low
Laeavels of I in Reactor Atmospheres," Nuclear Aoolicaticns and
Technologv, 3:268-273 (1970). —

Kntiﬂ. T. J-p M. !i’.nb\ld' c. D Sereabhlow and P. c. Froudonthal.
ocorae rarticulates in Ne:s York City,"™ Journal Adr Poll:ticn
Control Asscciation, 20:144-149 (1370).

Eowells, G. P., 2. J. Ensip and M. Zisenbud. “Water Quality in
Industrial Areas: Profile of a River," Environmental Science ard
Technologv, 4:126-35 (1970).

"Atomic Arosrption Soectrophotometry,” AINA Confsy-
ence on Advances in Instrumental Method of Analvses, EsviIcnmencal
race Substances Center, Univeralty ol MisSourl, Columbira, Miss2.l:

(May, 1970).
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il.

12.

13.

l4.

15.

16.

17.

l8.

19.

ert and F. 5, Kent, *
aces fir =he Prevenczics
s

g

S

w-eZ 33
-

-

Deter-in2sisn o2 Lead &1 Pa.n -
Childhoed Lead PoLsocing.” P ~
Low Ener ¥= ard Sa*r—2 Rav Sz.rzesg anz AIEL
Arc Bre2-: ScLance P_=..$ d-S, .@4 IQCK, EC.

Laurer, G. R., 2.t T-siz R

Lentsch, J. W., M. E. Wrenn. T. J. Kreis ard M. E.sen=u2.
"Manzade Radionuclides in the Hudson Rives Zstuary,” Pozc,
Sth Annual Midvear Tep:cal Svrnosium, Health Physlcs Soc-e
Idahc Falls, Icano, p. 499 (L370).

=7,

Howells, G. P., M. Eisenbud and T, J, Xneid, “"Ecology of the
Estuary of the Lower Hudson River," Proc. FAO Tech. Conf. an
Marine Pollution and i:ts Effects on Living Rescusces ans F-sa.-=,
ubl, FLR:V2/710/£-20, rood ard AGricultyre Organization of tne
United Nations, New York (15790).

"Concentration Factors, Envireonmental Complex:ity
and the Analytical Chemist,” American Chenical Society, Analveicz)
Division--National Bureau of Standards Summer Symposium: Key so
Progress in National Problem Areas, Washingten, D. C., June 1971,
Proceedings of the Svrposium

, G. P, Howells and M, E. Wrenn. "Trace Elerern-s,
Radionuclides and Pesticide Residues in the Hudson River,”
Proc. FAC Tech. Conf. on Marine Pollution and i1ts Effects on

Living Resources and Fishing., Puscl. PLR:AP//0/E-2Q, food arc
Agriculture Organization of tha United Nations, New York (1370).

Laurer, G. R., T. J. Kneip, R. E, Albert and F. S. Kent. "¥X-ray
Flourescence: Jetaction of Lead in Wall Paint,” Scisnce, 172:
466-468 (1971). - -

Kreip, T. J., N. Cohen, D. H, Goldstein and £, A. S, Muchrore,
Experinental Studias of Lead Toxicity in Trace Substances

in Environzental Health = V," Proceedings cof Universitv of

Missouri's Sth Annual Conference on Trace Substances :n

Environmertal Health (ed. by D. D. Hempaill), pp. 343-361,
June .

Eisenbud, M. and T, J. Eneiw. "Trace Metals in the Atmosphere,”
Tech, Paper #16, New York State Departhment of Environmenzal Can-
servation, Environmental Quality Research and Develcpment Unic
{July, 1971).

Lentsch, J. W,,_T. J. Xneis, M. E. Wrenn, G. P. Howells and M.
Eisenbud., "Stable Manganesse and Manganese-54 Distributicns 1n

The Physical ard Biolcgical Components of the Hudson River Ssciar,,”
Prog, Th.zd ilasional Svoros:un on Sad:.cecoloev, Oak Ridge (1371).
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20.

21.

22.

23,

*24.

25.

26,

27.

28,

*29.

3o,

Kneip, T, J. "Sampling and Analytical Prcblems in
a Complex Natural System: The Hudson River Estuary,"
American Laborateory 3:47-32 (1971},

Cohen, N., T. J. Kneip, D. Goldstein and E.A.S. Muchmore,
"The Juvenile Baboon as a Model for Studies of Lead

Poisoning in Children,” Journal of Medical Prosatolcgy 1L:
142-1558 (1972). -

Xneip, T. J. and G. R. Laurer. "Isotope Excited X-ray
uorescence, " Analytical Chemistry, 44:57A-66A (1972).

Laurer, G., M. Eisenbud, R, E. Albert, T. J. Kneip and
N. Nelson. "New York City Health R.scafEH'EEEEET%
X-ray Fluorescence Analyzer for Lead,"” Isotoves and
Radiation Technology 9:275-277 (1972). -

B ., at al., "Tentative Method of Analysis for
Inorganic Lead Content of the Atmosphere,”
Eealth laboratory Science $(1):79-83 (1972).

Laurer, G. R., R. E. Albert, T. J. Kneip, B. Pasternack,

C. Strehlow, N. Nelson and P. S. Kent, gThe Distribution
of Lead Paint in New York City Tenement Buildings, AJPH 63:
163-168 (1973).

Kneip, T. J. and G. J. Lauer. "Trace Metal Concentraticn
Factors in Aquatic Ecosystems,” in Vol. 5, Progress in
Analvtical Chemistry, Flenum Press, New York, New vYork (1973).

Ahuija, S., E. M, Cochen, T. J, Kneip, J. L. Lambert, G. Z:weig,
eds. Chemical Analvsis of the Environment and Other Modern
Techniquas, enum Press, New Yorx, New Yorx (.9/3).

Kleinman, M. T., T. J. Kneip and M. Eisenbud, "Meteorological
Influsnces on AirBorne Trace Metals and Suspended
Particulates,”™ Proceedings, 7th Annual Conference on

Trace Substances in Environmental Health, University

oFf Missouri, Columbia, Missour:i, June li~-14 (1973),

, et al., "Tentative Method of Analysis for
Cadmium Content of Atmospheric Particulate Matter,"
Bealth Laboratory Science 10(3):214-217 (1973).

Eneis, T. J., et al., "Tentative Mathod of Analys.s for
MonEéonum Content of Atmospheric Particulate Matter by
Atomic Absorption Spectrophotometry,” Health Laboratory Sciznz2
181(3):218-220 (1973).

*Reprinted i1n Methods of Air Sampling and Analvsis, Second ed;:z:n;
Katz, M,, ed.  American rPublLic Health assocliatior Washinaoten, DJ.C2.

(1977).
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*31,

*32.

*33.

4,

3s5.

35,

37.

38,

9.

Kneip. T, J., et al., "Tentative Method of Analysis for
Nic<el. Content of Atmospheric Particulate Mat-er by
Atomic Absorption Spectroscopy,” Health Laboracsory Scra-ce
10(3):221-223 (1973).
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